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THE ACTION OF SEA-WATER UPON 
CONCRETE, 


By J. Watr Sanpemay, M. Inst. C.E. 


chemical action takes place between the acids con- 
tained in sea-water and the lime contained in Port- 
land cement; and that if Portland-cement concrete 
be made porous or permeable, so as to enable sea- 
water to act continuously throughout its mass, that 


Northumberland County Analyst ; also papers by Dr. | rately differ from ordinary practice, yet the author 


| Michaelis,* of Berlin, and R. Feret,+ of Boulogne. 


contends that for sea works, and particularly for 


While the author has had experience of this; graving docks, should proportions be used other 
| destructive action of sea-water, he has also had than those proposed in Tables I. and IL., there 
Ir has been known for a considerable time that abundant proof of the permanent stability of dock | would be risk of percolation by sea-water, which 
/and pier works which he has constructed in imper-| would certainly be followed by disintegration of 


vious concrete. 


| Proposep STANDARD PROPORTIONS FOR CONCRETES. 
With the view to arrive at standard proportions 


| 


| the concrete. 


| 


To Make Impervious Concrete. 
Permeability in concrete is due either to the 


PROPOSED STANDARD PROPORTIONS FOR CONCRETES. 


TABLE I.—Impervious Concretes For SprcrAL Parts OF WORKS, SUCH AS 


ALso ADAPTED FOR Pier Works Nk&AR LOow-WaTerR LEVEL WHERE EXPOSED 


AROUND GREENHEART Dock SiLts AND GaTE Quotns. No. 2 CONCRETE IS | 
| 
| 


TO WasH OF WAVES OR StroNG CURRENTS. 
Concrete without Displacers. 





TABLE IIL—Orpinary Concretes (Not Impervious) FoR FounDaATIons, 


RETAINING-WALLS, &c. 
Concrete without Displacers. 





VOLUMES. 
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VOLUMES, | Unit © \ } | ‘ of Concretes 
nit Costs of Con- | 7 ae : « duced from Gravel ‘ubic 
Value of Mortar , cretes per Cubic || Number | Gravel Gauged by Meshes 2} In. | Cement or Broken Pet Cubic 
“ Ratioof Mortar, ,, 3 tape of Cement Sand. Square, and Broken Stone by : “~ | ' Yard. 
{ | Produced from to Gravel Yard, taking No.6 | Chitin Weekes 13 be, @ and Sand, Stone. 
Number Gauged by Cement and sp ° sey St vend Concrete as the oncrete. Cones 55 SR, SSS. ; 
of Cement.! Sand. Meshes Sand. roken stone. | Standard of Com- a Pu? per "Ty 
be ice wana ssecnll _ 7 1/8 4 gravel 2.1 52.5 114 
8 1 2} 5 ° 2.45 49 107 
r cent. bat ’ : 
1 1 1} | 1}broken stone 1.75 Prr00 M41 : 1 3 oes 28 Re 108 
2 1 1k 2 gravel 1.75 87.5 134 . t<] 8 Cours sai = 108 
| —_ - _ = —_—---— — _ 
. . ss " ; eoaek Concrete with Displacers. 
TABLE II.—Impervious Conoreres ror MARINE Work, sucH AS SEA PIERS AND pM 
Dry Docks, atso Reservorr WALLS, &c. Ratio of 
: id : | Gauged by | 
Se ee eee! Concrete without Displacers. P ne -- — — Meshes 1} In. Displacers. -—— | oa — 
eieie | Square. | Displacers. 
iz = Volumeof | Ratio of | ,,. ne ig "7 
—— oe | Unit Costs per cent. 
a —— a lof Concretes || 11 1 3 4 gravel } cubic yard. 28 48.8 107 
Number Gravel Gauged by Meshes 1} In. Cement. | or on |} perCubic | 
of Cement. Sand; Square and Broken Stone by end fend Stone. | Yard. } ‘ are ie aes 7? r ca eT oad 
Concrete. Meshes 1 In. Square. ; th | TABLE IV.—Cararer Concretes ror Works IN WHICH NO GREAT STRENGTH IS 
th ae ae thins ee 
per cent. Reat TRED. 
3 1 2 8 gravel | 2.1 70 119 |} Concrete without Displacers. 
4 1 2 n | @ 60 117 || ——— —_——-— — -—— 
5 1 2 3 broken stone | 2.1 70 115 i] , 
| emacs Volume of Ratio of 
| Tri ‘, 
Conerete with Displacers. ! — Mortar Pro-| Mortar to ol Gonteetes 
- — i ne eee eee as — — Gravel Gauged by Meshes 24 In. duced from Gravel r Cubic 
Numberof , fe Ae nihy | Cement or Broken P*? , 
Ratio of | : Cement Sand. Square, and Broken Stone by and Sand Stone Yard. 
Gauged by Pca Concrete. Meshes 1} In. Square. : ‘ 
— -- 7 Meshes Displacers. G set “7 i — — an 
1} In. Square. = ne ce per cent. 
et ae ON PP fis. on ol 12 1 4 7 broken stone 8.5 50 160 
ita 2 - 
per cent. 13 1 4 8 gravel 8.5 | 43.7 97 
6 1 2 3 gravel } cubic yard 2.1 48.8 169 5 ——— a 7 
. et oe — a SEE: Seno Ie aD Concrete with Displacers. 
Notr.—For concrete deposited in situ under water, also near low-water level, where exposed to || ———— 
wash from waves or tidal currents, no displacers should be used. Rati 
Gauged by a - 
. eat er ane one — Meshes 1} In. Displacers. —_ Fn pes — 
the cement will gradually become disintegrated,|for concretes which | Square. Displacers 
and ultimately be destroyed by such action. would enable them to || —-__— ine PL ES Ee revere eer eres 6) iy IE 
This has happened, and is ‘still h i 0 i | percent. 
PP ’ still happening, to a| permanently resist the } cubic yard 8.5 48.8 86 


number of dock and pier works both in this 
country and abroad ; and that such destruction has 
been due to the porosity of the concrete and the 
action of sea-water upon it has been proved by 
investigation of concretes in dock works that have 
failed. See ‘‘ Notes from Reports upon Concrete 
in Aberdeen Dry Dock,” by Frofessor Brazier,* of 
Aberdeen University, and Mr. John Pattinson,t 


* Minutes of the Proceedings of the Institution of 
Civil Engineers, vol. cvii., pages 74, 78, and 79. 


action of sea-water, the | 


It 1 4 5 gravel 





author has _ carefully 
studied the question, and the following record of 
the results at which he has arrived is based on 
actual tests) and long experience in the con- 
struction of dock and pier works in concrete ; 
and although the proportions recommended, and 
the system of measuring sand and aggregates sepa- 


* Minutes of the Proceedings of the Institution of 
Civil Engineers, vol. cvii., page 370. 





t Ibid., vol. evi., page 76. 





+ Ibid., vol. cvii., pages 163 to 168, 


porosity or the insufficiency of the mortar, or to 
faulty manipulation of the materials. For im- 
pervious mortar the maximum proportion of sand 
must not exceed two parts to one of cement. For 
impervious concretes the volume of the mortar 
must be in excess of that of the maximum voids 
in the aggregates, so as to fill these and surround 
the aggregate. To effect this the most extreme 
conditions which can occur in practice must be 
allowed for—viz., maximum reduction in volume 
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of cement and sand when made into mortar ; maxi- 
mum voids in the aggregate ; and unavoidable 
irregularities in manipulation of concrete. 

For impervious concretes in which displacers are 
used it is necessary that the size of gravel be limited 
to what would be gauged by a sieve with meshes 
14 in. square, and broken stone to what would be 
gauged by meshes { in. square. When gravel is 
above that size it separates from the mortar, 
accumulates together while being deposited, and 
causes voids in the concrete. 

The proportions of materials in Tables I. and IT. 
are such as will fulfil the foregoing conditions, and 
(with proper manipulation) produce concretes which 
wil perfectly resist the action of sea-water. 


Voros In MaTertaLs AND REDUCTION IN VOLUME. 


The author ascertained that the voids in gravel 
vary from 34 to 40 per cent. of the volume of the 
gravel, and the voids in broken stone from 34 to 54 
per cent. The reduction in volume of cement and 
sand when mixed and made into mortar varies with 
different ratios of cement to sand, with different 
ratios of voids in the sand, and with the amount of 
moisture in the sand ; damp sand (such as is often 
used for concrete) bulking much more largely than 
dry sand. 

The author found that the reduction in volume 
of cement and ordinary dry sea-sand by being made 
into mortar varied from 12 per cent. for 1 to 4 
mortar to 22 per cent. for 1 to 1 mortar, and that 
the reduction in volume for 1 to 1 mortar when the 
sand was damp increased to about 30 per cent. 

Taking the maximum reduction in volume of 
cement and sand when made into mortar at 30 per 
cent., the only other reduction between the volume 
of the dry materials used and of the concrete pro- 
duced is that due to the amount of mortar which 
goes to fill the voids in the gravel or stone. These 
voids should be taken at the maximum—viz., 40 
per cent. for gravel, and 54 per cent. for broken 
stone. 

These reductions combined make a total reduc- 
tion between the volume of the dry materials, and 
that of the concrete, varying from 35 per cent. for 
concrete in the proportion of 1 cement, 2 sand, 
3 gravel, to 44 per cent. for concrete in the 
proportion of 1 cement, 4 sand, 7 broken stone. 


DISPLACERS, 


The proportion of ordinary-sized rubble dis- 
placers which can be satisfactorily deposited by 
hand in concrete was ascertained by the author 
not to exceed one-fourth of the volume of the set 
concrete. 


Mope or ASCERTAINING WEIGHTS OF MATERIALS 
AND Retative Costs or CoNCRETES. 


Taking, as an example, impervious concrete in 
the proportion of 1 cement, 2 sand, and 3 gravel 
with displacers, the weights of the materials and 
the cost of a cubic yard of concrete will be ascer- 
tained.as follows :—1 cement, 2 sand = 3 vols. 
allow 30 per cent., or 0.9 vol., for reduction by being 
made into mortar. Gravel 3 vols., allow 40 per 
cent., or 1.2 vols., for voids occupied by mortar. 
Total, 6 vols., reduced by 2.1 vols. = 35 per cent. 
reduction, or the ratio of dry materials = 1.538 
to 1 of concrete. 1.538 cubic yards = 41.5 cubic 
feet, which, divided in the ratio of the materials 
—viz., 1-2-3, will give :— 











Assumed 
Rates per 
Ton. 
6.9 cubic feet cement x 854 lb, = s. d. 
5.26 owt, res eeu at 283, 7 4 
13.8 cubic feet sand x 851b = 
10.5cwt. ... +e at = 33, Ff 
20.8 cubic feet gravel x 112 1b, = 
20.8 cwt. aie dos at = 33. 3.1 
41.5 12 0 
Average cost of mixing and conveying 
materials, including use of plant (say) 3.0 
Timber boarding and water Ss we is 
16 3 
Contractors’ profit (say) 15 per cent. 2 5 
Cost of 1 cubic yard of concrete without 
displacers ... re me his «~ 3s 
Deduct one-fourth for displacers... 48 
14 0 
Add } cubic yard = 6} cubic feet of stone 
as displacers x 140 1b. per cubic foot 
= 8.44 cwt. at 4s, per ton sie 1 8 
Cost of 1 cubic yard of concrete with 
displacers ... ois ee oe a 





The foregoing estimated cost would be about 


5 per cent. above the average cost of concrete 


the area a, A, A Bb represents the total energy 
flow, or rather, it-is the heat energy expended on 


estimated in the same way, on account of maximum | each pound of steam to raise the pound of water 


reduction of cement and sand, and maximum voids 
having been taken. 

The following tables show proposed standard 
proportions for concretes for sea-works and con- 
cretes for general purposes, and their relative costs 
estimated in the foregoing manner ; also the volumes 
of mortar produced from cement and sand, and the 
ratios of mortar to gravel or broken stone. 

It will be seen that more mortar is allowed for con- 
crete in which broken stone is used, as it does not 
yield to treading or ramming like concrete made 
with gravel, and does not allow displacers to sink 
readily into it. Concrete made with broken stone, 
although it can be made impervious when displacers 
are used, is therefore not so well adapted to receive 
them. 

Concretes Nos. 7 to 10 and Nos. 12 and 13 have 
a ratio of mortar which would not allow of dis- 
placers being used, and for these the gravel may 
vary in size up to what would be gauged by meshes 
24 in. square, and broken stone up to what would 
be gauged by meshes 14 in. square. 

The tables show the reduction in cost, without 
diminution in strength of concrete, which is obtained 
by the use of displacers ; No. 6 concrete of 1 cement, 
2 sand, 3 gravel, with displacers, costing 19 per cent. 
less than the same concrete without displacers. 

The cost of No. 6 is also the same as that of the 
much weaker concrete No. 12, consisting of 1cement, 
4 sand, and 7 broken stone without displacers. 








NOTE ON STEAM-TURBINES. 


By Carrain H. Rrati Sankey, R.E. (ret.), 
M. Inst. C.E., M.I. Mech. E. 


Tue following diagrams illustrate the production 
of motion energy in steam-turbines of various types, 
and the conversion of this energy into mechanical 
work ; and it is hoped that they may be of assist- 
ance to those whoare beginning to study the steam- 
turbine. 

The matter is regarded from the standpoint of 
a flow of energy into, through, and out of the tur- 
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s5*4) Abs. Zero 






































bine. A portion of the energy flow is converted 
into work, another portion leaks out during passage 
through the turbine in the form of radiation and 
conduction, but by far the greater amount flows 
away into the exhaust. Even if the turbine were 
ideally perfect—that is to say, if there were no 
radiation or conduction losses, and the conversion 
into work were the maximum theoretically possible 
—the portion flowing away in the exhaust would 
still be very considerable. As is well known, for 
saturated steam the maximum conversion is that of 
the Rankine cycle, and is exhibited on the energy 


chart in Fig. 1 by the shaded area marked R, and! 








from the exhaust temperature and convert it into 
steam at the admission temperature. If 100 deg. 
Fahr. be chosen as the exhaust temperature corre- 
sponding to 28 in. of vacuum, or to approximately 
1 lb. absolute pressure ; and if 366 deg. be taken for 
the admission temperature, corresponding to very 
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nearly 165 lb. absolute pressure, it will be found 
that R = 317 British thermal units, and the heat 
going away in the exhaust will be represented by 
the area a, A, Db = 804 British thermal units. 

Adapting a diagram originally prepared by the 
writer for the Introduction to the report of the 
Thermal Efficiency Committee of the Institution of 
Civil Engineers to the case in hand, Figs. 2 and 
3 are obtained for an actual and an ideally per- 
fect turbine. The admission and exhaust pres- 
sures and temperatures are taken at the same 
values as in Fig. 1, and it will be wagneees 
that 1 lb. of steam per second is flowing through 
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the turbine, corresponding to about 200 brake horse- 

wer. This is, of course, a very small turbine ; 
But the reasoning is not affected thereby. The 
width of the stream of energy is S British thermal 
units per second when reckoned equal to 1121 
British thermal units in the numerical example 
under consideration from 100 deg. Fahr. he 
issuing stream, representing mechanical work, is of 
width R (317 British thermal units) for the ideal 
turbine, and of width A (220 British thermal units) 
for the actual turbine. A/S is the thermal efii- 
ciency of the actual turbine, and the ratio A/R is 
the ‘‘ efficiency ratio” as defined by the Thermal 
Efficiency Committee. In the numerical example 
the thermal efficiency is 19.5 per cent., and the 
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section of the nozzle, and the shape.of this line would 
depend on the shape of the nozzle. If the jet 
plays on suitably-shaped vanes, the motion energy 
will be converted into work; and if the steam 
came to rest on issuing from the moving vanes, 
the whole of the motion energy would be converted 
into work. Actually, however, in the case of a 
single row of moving blades, this velocity of the 
steam would be about 1000 ft. per second, corre- 
sponding to 20 British thermal units per pound of 
steam ; and this ene is represented in Fig. 5 
by the height E F; then FG is plotted equal to 
CD, and thus represents the loss due to the in- 
efficiency of the nozzle ; and the balance G H repre- 
sents eddies, radiation, &c. The remainder H J is 


converted into work, and clearly the ratio TE is 
the brake efficiency ratio, equal in the numerical 
example under consideration to 64 per cent. CF 
gives the reduction in motion energy as the steam 
s through the openings between the moving 
lades, and the dotted lines A D, D E represent 


the conditions in the ideally perfect turbine. 




























































































bines of various types, following the classification 
proposed by Mr. Neilson, in a paper he read before 
the Manchester Association of Engineers. His 
Classes I. and TIT, have already been dealt with in 
Figs. 5 and 6. The Laval and the single-disc 
Rateau turbine are practical examples of Class I. 
Class III. is represented by one type of the Riedler- 
Stumpf turbine. Figs. 8 to 10 deal with the re- 
mainder of Neilson’s classification, and the names 
of some of the actual turbines at present being 
manufactured are noted against each figure. 


Neilson’s Names of 
Classification. Actual Turbines. 
Rateau multicellular. 
Fig. 8 Class IT. { Zoelly. 
— Holzwarth. 
: - r | Curtis. 
Fig. 9 Class IV. \ Riedler-Stumpf. 
Fig. 10 ... Class V. Parsons, 


In Figs. 8 and 9 the loss due to the nozzles is 
indicated by the vertical distance between the 
motion-energy line and the lower chain-dotted line, 
and the loss due to eddies, &c.. is measured vertically 
from the ‘‘ work” line to the upper chain-dotted 













































LN 4 Pine 
1 F Work, Fig.9. 
s | Efficiency Ratic 
a R of set of Blades 
PAL -42-702 
i) 7 6 . 
i ——— 
‘ gloss due to Eddies ete. 
. -Y Loss due to 
let Velocity RemainingVelocity 
(9154.F) 
; Fig. 4 1 i 
— S wy S 
FANS S 
SI\S\S :. — 
t “0 I 
L \ S Work 
F sm EBrakeEffic! Ratio Fig. 10. VY LY 
g : RS — 204. 64% NY N\A 
: Yq uml, 13 AAR 
= \ D a NY J 
“2. lan Z < e; . , A 
ml y N JA \ / 3 Loss due toEddies etc Hong 
$ \ LY; (: SY SLass due to Nozzles. Line t Work 
ase SS » Brake EfficYRatio 
| ee, ae & - 204 643 
6. *Fahr % PT ed “ 
1504 S > 
~* h 
iT e ature 300° 1 a 
100-4 "7 em a 
| Loss due to 
+-200° (, Bddies, Leakages 
~ 2 i iS etc. 
t) pag | , Motion Energy Line Paik F " ine 
1b. Abs. 00 . A (958.1) ak ———— fy Hemainerig Vel” 


efficiency ratio equals 69 per cent. These figures 
have been reckoned on what corresponds to the in- 
dicated horse-power, so that actually A must be 
further reduced to the width B to allow for 
mechanical frictional resistances in the turbine, as 
shown in Fig. 2; the ratio B/R, equal in this case 
to 64 per cent., might be called the brake efficiency 
ratio, and in the case of a turbine seems to be the 
best ratio to take. 

Directly the steam enters the turbine it is made 
to acquire a considerable velocity by being ex- 
panded through nozzles or blades of suitable 
shapes. The motion energy thus created is derived 
from the molecular energy of the steam, which is 
reduced by the exact amount thus created. Thus 
in Fig. 4, if A represents the entry to a nozzle, 
and R is plotted equal to the heat utilisation of 
the Rankine cycle, at B, the exit from the nozzle, 
the height B C would represent the motion ene 
of the issuing jet, and the balance C D would 
partly in the form of eddies, the remainder lost as 
radiation. If the nozzle were perfect, the point C 
would move to D, and the motion energy imparted 
to the steam would be equal to R, and the ratio 
BC/BD is the efficiency of the jet. A line A C would 





represent the amount of motion energy at every 





In Fig. 6 the idea is extended to a turbine having 
an additional set of fixed and moving blades, as 
indicated diagrammatically. The issuing velocity 
from the first row of moving blades will be con- 
siderably greater than in the previous case ; con- 
sequently, a smaller portion of the motion energy 
will be converted into work in the first row of 
moving blades. In passing through the fixed blades 
no work is done, as shown by the horizontal line ; 
but the motion energy will be somewhat reduced, as 
shown by the sloping line ; the motion energy thus 
lost will reappear as heat. The second row of 
moving blades converts a further portion of the 
motion energy into work ; and finally, as before, 


. is the brake efficiency ratio of the turbine. 


Fig. 7 represents an element of the Parsons 
parallel-flow turbine, drawn to a much larger scale 
than the previous figures, and it will be noticed 
that in this case motion energy is produced both 
in the fixed and moving blades; it is, of course, 
only in the moving blades that mechanical work 
is done as indicated in Fig. 7. The curves 
shown, however, are only diagrammatical. The 
results obtained above have been applied to tur- 


| line. 





The distance between the two chain-dotted 
lines gives that portion of the utilisable energy in 
the steam (317 British thermal units) still remain- 
ing as molecular energy in the steam at the various 
— in the turbine. In Fig. 8 the temperature 
and pressure are also shown, on the supposition 
that one-third of the total utilisable energy is dealt 
with by each of the three sections of the turbine. 
The rapid drop of pressure in the first section is 
very noticeable. 

In the case of the Parsons turbine (Fig. 10) 
the alternate rows of blades are so numerous 
(50 to 80) that they cannot be shown to so 
small a scale; therefore only three sets of fixed 
and moving blades have been drawn to a larger 
scale than the rest of the figure. Both the 
‘‘work” line and the motion-energy line will 
therefore be in the shape of a saw, following 
DH and AF respectively. For the sake of com- 
parison the brake-efficiency ratio has been taken as 
the saine as in the case of the other turbines, 
although for so small_a Parsons turbine as 200 . 
brake horse-power this ratio would be less. 
Similar diagrams can obviously be drawn for any 








other form of turbine by combining, as may be 
necessary, the diagrams given in Figs. 5, 6, and 7 
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STAR-STREAMING. 


Ir is often very difficult for the layman to grasp 
how astronomers can fix the positions of celestial 
bodies with that wonderful accuracy of which every 
eclipse and every occultation gives fresh evidence. 
The earth turns about its axis, but that axis vacil- 
lates, though very slightly indeed, yet perceptibly. 
By the time the earth has completed its yearly 
orbit around the sun, the sun has swept millions 
of miles in its course through space, apparently 
towards a Lyrae. Various methods allow us to 
trace the character of this motion. Star-groups 
which we are approaching seem to open out; those 
which we leave behind seem to close up. Photo- 
graphy and spectroscopy afford further means for 
ascertaining the character of our motion, and the 
various determinations of ‘‘ the apex of the sun’s 
way,” towards which we are drifting, agree within 
a few degrees. We know of hundreds of pairs of 
stars which revolve round their common centre of 
gravity. The movement of our moon is still 
more complex than that of the earth; and if 
every member of our planetary —— describes 
a complex path, we may reasonably expect that 
complex orbits will prove the general rule, and 
the determination of the position in space of any 
particular star would appear an aimost hopeless 
task. Yet astronomers attack it with success. If 
there is motion everywhere, and if the whole 
universe is conforming to the same laws, then we 
might feel inclined to anticipate that some par- 
ticular direction of motion will predominate for the 
many star systems. They need not all circulate 
round one central star, so as to form one universal 
sun and planet system. But the universe may 
represent other apparently complex, and yet finally 
simple, combinations of systems. 

It is only within quite recent years that any 
attempts have been made—or could be made—to 
approach these problems, in whose consideration 
centuries may count for little. When the constant of 
the precession of the equinoxes is to be derived, or 
the motion of the sun through space is being in- 
vestigated, it is usually assumed that the apparent 
proper motion of the various stars follows no general 
Jaw. There seems to be no preference for any par- 
ticular direction ; but, in 1895, Kobold announced 
that the assumption of a‘ random distribution 
of the direction of the star motions was incom- 
patible with certain facts. 

. During recent years Professor J. C. Kapteyn, 
of Groeningen, in the Netherlands, has been study- 
ing this most difficult problem. Professor Kapteyn 
is a professor of astronomy who does not possess 
an observatory of his own. In a research of this 
kind the personal observations of even the most 
successful worker would, however, count for little. 
An authority of the first rank, Professor Kapteyn 
analyses the material collected by his colleagues ; 
and he has in this particular field, of what may per- 
haps briefly be designated as ‘‘ star classification,” 
obtained undisputed pre-eminence. 

Now Professor Kapteyn has arrived at the con- 
clusion that we have in the universe to deal with 
uwo star-streams moving in opposite directions. He 
offers no suggestion as to the explanation of these 
two streams. When communicating the results of 
his calculations to the recent British Association 
meeting at Cape Town, he refrained from all specu- 
lations. He would have preferred to keep the re- 
markable conclusions which have forced themselves 
upon him to himself, until he could apply further 
crucial tests. But the task is vast, the publication 
of the ledgers of the American astronomers on radial 
velocities, to which he particularly looks forward, 
may be delayed, and it was in the hope of elicit- 
ing further spectroscopic data that he made his 
announcement at Cape Town. The communica- 
tion, it is hardly necessary to say, excited a most 
unusual interest. If Professo: Kapteyn’s main con- 
clusions are accepted, our views on star motion 
must be revised. We shall have a long while to 
wait for something of the nature of a confirmation 
or refutation ; meanwhile the hypothesis will be 
widely discussed, and we will therefore attempt to 
place an outline of the arguments before our readers. 

Let us assume, for simplicity’s sake, all the stars 
of a certain group concentrated near the centre 
of a sphere. Each star has its own peculiar, or 
so-called ‘‘ proper,” motion. If all these motions 
oecur in random directions, the stars will appear 
to move all in radial lines, and a diagram of 
their motions would be radially symmetrical. In 


addition to the proper motions of the stars we 


have, however, to consider the motion of the solar 
system as such, with which the observer travels 
—the parallactic motion. This parallactic motion 
has a definite direction, common for all the stars, 
away from the apex —the point at which the 
prolongation of the sun’s path would meet the 
sphere —towards the antapex. What the astro- 
nomers observe are the resultants of the proper 
motion and the parallactic motion. If we take the 
line apex—antapex as the X axis, then the radii, 
representing the proper motions of the stars, will, 
owing to the parallactic motion, appear to be- 
come longer in the direction towards the antapex, 
and shorter in the opposite apex direction—that 
is, longer on the right half of the diagram, and 
shorter on the left. The radial symmetry of the 
diagram thus passes into a bilateral symmetry 
with regard to the X axis. 

If we now determine the lines of symmetry for 
several points of the sky, and prolong these lines, 
all these lines should intersect in two points—the 
apex and the antapex. In this way the position 
of the apex and antapex could be fixed. As the 
observations on which these computations are based 
are exceedingly delicate, and as so far only a com- 
paratively small number of points of the sky have 

een investigated, we can hardly expect real lines 
of symmetry, and must be satisfied with an 
approximation. Theanalysis may be carried on in 
various ways. Professor Kapteyn defines the line 
of symmetry as the line (abscissa X) for which the 
sum of all the ordinates (Y) becomes zero. These 
lines of symmetry, finally, will not pass through a 
single point, but will intersect within a certain 
area, the centre of gravity of which Professor Kap- 
teyn regards as his apex. Great circles passed 
through this apex will necessarily deviate a little 
from the lines of best symmetry; but if our pre- 
sumption be correct—viz., if the stars move radially 
in random directions—this deviation should beq 
small. 

The way in which Professor Kapteyn proceeded 
in his elaborate analysis can merely be indicated. 
He divided two-thirds of the whole sky into twenty- 
eight areas, and determined in each of these twenty- 
eight cases the distribution of the directions of the 
proper motions corresponding to thecentreof gravity 
of the respective area. His explanatory diagrams 
exhibited at Cape Town dealt with ten of these 
diagrams. The apex was in each case determined 
by various methods, more or less akin to one 
another. Professor Kapteyn finally obtains certain 
polygons, built up of more or less dark portions ; 
if there were any random direction, the white 
and the black portions of each polygon should be 
equal in area. But this is clearly not so, and there 
are regular divergencies, systematic with regard to 
the Milky Way. The figures belonging to stars 
situated near the poles of the Milky Way are of 
the same character. Near the south pole the 
areas of the black portions come out greater than 
those of the white portions, and the opposite holds 
for the north pole of the Milky Way. There 
can be no doubt about the reality of the pheno- 
menon, and the divergencies are far too great 
to be explained by an uncertainty of the pre- 
cession, or by the systematic correction which 
Bradley’s observations require. The determina- 
tion of the apex is more doubtful, and Professor 
Kapteyn therefore tested this determination by 
various methods. But the character of the diver- 
gencies remained unaltered ; and this fact seems to 
force upon us the view that the different stars do not 
move at random in any direction, but that there are 
certain favoured directions. 

Most of the diagrams suggest two favoured direc- 
tions ; ina few cases only one favoured direction 
can be traced. Entering these two sets of favoured 
directions on a globe, Professor Kapteyn found that 
the direction of the various sets all converged ap- 
proximately to two points- -that is, the one group 
of favoured directions of the separate sets con- 
verged to one point, and those of the other direc- 
tion to another point. The two points lie 140 deg. 
apart, the one about 7 deg. north of a Orionis, 
the other a few degrees south of n Sagittarii. 

What does this mean? When the motions of a 
group of stars converge to one point, we may 
assume either of two things. Either the motions 
are really parallel to one another, and the converg- 
ence is a matter of perspective ; or the motions are 
only apparent, and really due to the observer’s own 
motion in the opposite direction. Unless we find a 
fixed point of reference, we cannot decide which of 





the two conclusions is to be accepted. In this 


case, however, the latter assumption fails for one 
of the two groups at least, because the motion of 
the observer in one direction could not convey the 
impression of a movement of the stars in two 
directions. 

We are thus led to assume that there are two 
star-streams in opposite directions, parallel to the 
lines joining the two points mentioned. Although 
the position of the solar apex cannot yet be 
regarded as rigorously determined, this apex does 
not appear to coincide with cither of Professor Kap- 
teyn’s points. The above-named two directions are 
only apparent, however, relative to the solar system. 
Professor Kapteyn has been able to determine the 
real points towards which the star streams appear 
to be directed. He calls these points the vertices. 
The conditions of his problems, he stated, are such 
that the vertices of stellar motion must be dia- 
metrically opposite to one another ; there was no 
time to explain why this must be so. The one of 
the vertices lies near to « Orionis, the other dia- 
metrically opposite, in a portion of the sky not 
distinguished by bright stars. Both lie in the 
middle line of the Milky Way, and have the 
gallactic latitude of 2 deg. (on Gould’s system of 
co-ordinates). 

The statement that there are two main streams 
of stars should not be understood to imply that the 
stars are all travelling towards either vertex. Pro- 
fessor Kapteyn claims only a decided preference ; 
and, further, that all the stars seem to belong to 
either one or the other of the two groups. The 
stars of the Orion group, which to all appearance 
are nearly at rest in space, form an exception. 

The evidence on which these conclusions are based 
concerns more especially 78 stars, and, further, 46 
spectroscopic binaries. The data available as to 
the proper motions of stars are scanty, and had, 
moreover, to be sifted for this particular analysis. 
Some stars have been selected for study on account 
of the excessive character of their proper motion, 
or of its velocity. These have been excluded as 
exceptional cases. Then Campbell has discovered 
that the bright stars have, on the whole, smaller 
motions than the average fainter stars. This is avery 
important discovery, both on general grounds and 
in connection with our subject. If we rely chiefly 
on the bright stars, we get a very small proper 
motion for the solar system. Professor Kapteyn 
believes that the stars nearest to the solar system 
partly participate in the motion of the solar system, 
and his inquiry into this side-issue has strengthened 
his case. He has considered stars down to magni- 
tude 9. The spectroscopic examination of the 
bright stars should, on account of their slower 
motions, mark the phenomena under discussion 
less strongly than that of the fainter stars. Pro- 
fessor Kapteyn finds the expected gradation. 

Other facts observed support his hypothesis. 
But he is, of course, himself most anxious to 
have it further investigated, and he suggests the 
examination of a few hundreds of stars below 3.5. 
If further researches supported him, he remarked 
in concluding his ‘communication, we might safely 
go on ; if not, such researches would help us to find 
the real clue. There was nothing speculative in his 
memoir. The anomalies that his most laborious 
investigations—which he has been carrying on, we 
believe, merely with the aid of computers—have 
brought to light, are too marked to be put down to 
instrumental errors. They must be of cosmical 
character ; and whether or not the peculiar two star- 
streams of opposite directions be acquiesced in, the 
problem touches the very foundations of cosmical 
astronomy, if that term be permitted. We sincerely 
hope that Professor Kapteyn will find the necessary 
direct and indirect assistance--data and personal 
help—for this work, which he alone appears to be 
both willing and competent to conduct. 








SAFETY APPLIANCES FOR COTTON- 
SPINNING MULES.—No. V.* 
By J. H:. Crasrree. 
QuaDRANT PINIONs. 

In the cotton-mule provision must be made for 
winding the spun yarn on a surface of varying 
diameter while the rate of delivery of the yarn 
remains constant. In connection with this pro- 
vision the quadrant pinion and quadrant rack are 
essential particulars. The pinion is placed at the 
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right-hand corner of the front of the headstock- 
square, as shown in Fig. 1, page 18, in some mules, 
while in others it occupies a position inside the 
framework of the square just mentioned (see Fig. 2). 

The pinion varies, according to the work required, 
from 3 in. to 4in. in diameter, and generally carries 
about 15 teeth. It receives its rotation from the 
back shaft of the mule as the carriage moves on its 
inward or outward run, and engages with the teeth 
on the peripheral rack of the quadrant. 

When the mule carriage is on its traverse, the 
velocity of the pinion is proportionate to the rate 
of motion of the carriage. On the outward run of 
the carriage the pinion revolves so as to engage the 
45 to 50 teeth of the quadrant rack in 10 seconds. 
Hence, with a 3$-in. pinion revolving 3} times in 
drawing over the quadrant rack, we obtain a peri- 
pheral speed of 3.57 in. per second. Thus, 33 in. 
(diameter of pinion) x 3} x 3} + 10 = 3.57. We 
have, therefore, the pinion and rack gathering in 
at this rate on the upper surface of the pinion. 

With the carriage on the inward run, the velocity 
of the pinion is relatively accelerated. The carriage 
approaches the roller beam at the rate of 21 in. per 
second, performing the total traverse in 3 seconds. 
In this period, therefore, the pinion again revolves 
3} times over the quadrant rack, but gathers in on 
its lower side. The gathering-in rate of motion 
may be deduced thus :—3é in. (diameter of pinion) 

eee . 

31 x 3} +3 =—x x x — = 11.91 in. per 
x 31 x 3}- g* 7% 73 1 pe 
second. 

We have thus to deal with two important gather- 
ing-in points on the quadrant pinion, the lower 
with a velocity of 11.9 in., and the upper with a 
velocity of 3.6 in. per second. 

For many years the lower side of the pinion has 
been carefully fenced by all cotton machinists, but 
the upper side has been, and is still in some in- 
stances, unprovided with secure fencing. The 
danger at the lower side of the pinion was at once 
apparent, and was provided for. The diminished 
speed of the upper side when gathering-in was 
calculated to eliminate largely the possibility of 
accident, but practical pr sg and working of 
the mule have proved otherwise, and some of the 
most serious accidents that could possibly happen 
in a mule-room have been attributable to the non- 
fencing of the upper side of the quadrant pinion. 
Where the pinion is fixed on the outer side of the 
headstock-frame the danger is accentuated, as any 
slip on the floor in the immediate vicinity may 

_involve serious accident to a mule-minder, who, in 
the attempt to break his fall, seizes the incomplete 
guard now in use. 

‘* Trivial” accidents seldom, if ever, occur on 
these unfenced pinions. The victims concerned 
have lost fingers, and, in some instances, part of 
the hand. The writer has knowledge of several of 
these accidents, which, in the aggregate, have 
caused the whole or partial loss of over twenty 
fingers. The persons injured are not confined to 
juvenile employés; the ages of those just re- 
ferred to varied from 13 to 58, and thus apper- 
tained to experienced minders as well as to piecers. 
Whether minders of many years’ experience in the 
mule-room, or boys who have recently become 
piecers, these victims are permanently hampered 
in the discharge of their duties, and the more 
serious cases make it compulsory for the injured 
person to leave the occupation altogether, at a 
sacrifice in wages of 103. to 30s. weekly. 

The minder of mules is employed on piecework, 
and so long as he retains good health and the 
proper use of his limbs he can earn from 40s. to 60s. 
per week. It will be clearly understood that the 
more he earns the more cops he produces, and the 
more he satisties the requirements of his employers. 
The ‘best men” in the mule-room are those who 
earn the Lest wages. This is a trite way the master 
or manager of a cotton-mill has of putting an 
admitted truism. 

The maimed workman cannot produce the average 
amount of material per week ; he falls below his 
comrades in his weight of weft or twist ; his totals 
are at the bottom of the weekly list, and far below 
that of the minder next above him. The expendi- 
ture by the employer in power and lighting is the 
same for him as for any other minder. He is, 
therefore, a permanent loss to the employer as 
long as he continues to work, insomuch as another 
uninjured man may be obtained who will attain to 
the required weekly average. 

To the minders and piecers on cotton-mules the 








proper use of the fingers is absolutely essential, and 
these are the parts which are maimed by unfenced 
quadrant pinions. The wheel is near the starting- 
rod of the mule, where the minder’s hand must be 
applied ; it adjoins the plate which covers the scroll, 
and on which he often places his spanner and other 
necessary tools. In no case has the present writer 
ever heard of any excuse, either adequate or inade- 
uate, for omitting to fence these pinions. The 
nger is admitted by employers and employed. 
How then can we fence with a view to prac- 
ticability of working and reasonable protection for 
the workman ? 


As already intimated, the under side of the] passed 


pinion has in all forms of cotton-mule been fenced 
for many years. Where the quadrant is fixed inside 
the headstock-square (Fig. 2), the framework in 
front of the square forms a reasonable fence ; and 
where the quadrant has its position on the outside 
of the square (Fig. 1)a curved rack-race is provided, 
which completely shields the quadrant and pinion 
on its under side. This guard has completely 
eliminated the possibility of accident at this point. 

Our efforts then must be more immediately 
directed to the upper side of the pinion, where 2 in. 
or 3 in. of the surface of the pinion is entirely 
uncovered while the pinion and quadrant teeth are 
ppmerins in. It is sometimes urged in extenuation 

or non-fencing that the quadrant-arm, in coming 
forward, approaches so closely to the pinion as to 
preclude any guard there. This is rarely, if ever, 
strictly true ; there is generally in all mules, and 
with all counts of yarn, a space of 2 in. to 3 in. 
between the quadrant-arm and the pinion, even 
when the arm is at the end of its outward career. 
By covering this space a large proportion of the 
accidents referred to would at once be prevented. 

In Fig. 2 the whole of the upper side of the 
pinion has been covered over with a cast-iron box, 
which not only protects the worker, but contains 
his tools. If a man’s fingers became entangled 
here, they must necessarily be thrust under this box 
for some distance before coming in contact with the 
pinion. 

In Fig. 3 the pinion is completely covered on all 
sides, and an angular plate is added to the side of 
the headstock frame. This plate covers the quad- 
rant rack from the moment it reaches its highest 
point, and effectively keeps fingers at least 14 in. 
from the pinion. No pinion casualties can happen 
with this arrangement. 

In Fig. 4, page 18, an additional guard is affixed 
for the purpose of covering the small space above 
referred to. The quadrant-arm in rising barely 
touches the guard. 

In Figs. 5 and 6 we have a recent attempt to 
close the dangerous space very effectively. Fig. 1 
shows the ordinary outer guard, leaving the upper 
side of the pinion unfenced. In Fig. 5 we notice a 
special appliance is levered on the front of the 
headstock-square. In the next illustration (Fig. 6) 
this appliance is thrown into position, and covers 
the small space which would accrue when the 
quadrant-arm reaches its most forward point. The 
action of this guard will be quite clear: as the 
carriage of the mule advances, the quadrant-arm 
comes forward, and strikes the end of the guard, 
moving it forward about 2in. Then the quadrant- 
arm recedes, and the guard follows it for the same 
distance. The dangerous space, therefore, is never 
uncovered while the guard is in its place. 

It has been suggested that a guard should be 
applied to the rim of the quadrant, and move with 
it, but efforts in this direction have not been very 
successful. 

Another simple form of guard has been devised 
which at least bears the stamp of economy, and 
has so far worked without difficulty or mishap. A 
piece of spring metal, somewhat in the form of 
the letter S, is riveted to the top of the outer 
guard. This covers the dangerous space, and is 
just met by the quadrant-arm at the end of its run. 
The space is thus closed, and the upturned lip at 
the end of the guard prevents the worker’s fingers 
slipping on to the pinion. 








THE OECHELHAUSER GAS-ENGINE. 

Or the several large internal-combustion engines 
constructed for utilising the waste gases of blast- 
furnaces and for working with producer-gas, one of 
the most widely adopted is that invented ten years 
ago by Herr Wm. von Oechelhauser, managing 
director of the German Continental Gas Corpora- 
tion, Dessau. In his first experiments he produced 








a two-cycle engine embodying that most important 
feature, now so widely approved—viz., the use of 
two pistons working in opposite directions within 
one horizontal cylinder. The explosion takes place 
between the pistons, and, by the arrangement of 
ports, the pistons also control the exhaust of the 
products of combustion, and the supply of the 
scavenging charge of air, in addition to the supply 
of a fresh charge at each revolution. The valves 
employed for the admission of the combustible 
charge under high pressure were dispensed with 
later, and in their stead receiving-chambers were 
arranged, from which the mixture of gas and air 
at low pressure through additional ports 
controlled by the pistons. 

The first commercially applied engine of the 
type was completed in the beginning of 1899, and 
was an engine of 600 horse-power, using blast- 
furnace gas and driving an electric dynamo. This 
engine has since been in operation continuously, 
and the success of the system is further proved by 
the fact that there are now in operation sixty-four 
engines of from 250 horse-power to 2000 horse- 

wer, the latter with two cylinders. The total 

rake horse-power of the engines in use is 53,800. . 

The system has been largely applied in this 
country, principally through the enterprise of Mr. 
William Beardmore, who, after very careful inspec- 
tion of various engines at work on the Continent, 
purchased the patent rights for Britain and the 
Colonies three years ago. Now there are in use, 
or in course of manufacture, in this country nine- 
teen engines, practically all of large power, the total 
brake horse-power being 28,800. More recently 
Mr. Beardmore has taken a further important step 
in the application of gas prime movers, and he 
promises to confer a great advantage on marine 
engineering by exhaustive tests which he proposes 
to carry out on board a large coasting steamer with 
producer-gas propelling machinery, on a system 
which he, as chairman of Messrs. J. I. Thornycroft 
and Co., has already tried on a small boat on the 
River Thames. The details in the larger plant 
have been greatly simplified, and, judging from the 
engine which is now being erected at the Naval 
Construction Works of Messrs. William Beardmore 
and Co., Limited, at Dalmuir, there seems full 
promise of satisfactory results. 

But to return to the Oechelhauser engine, which 
is of the horizontal type, and differs materially from 
the marine vertical type referred to above. The 
general system of working is clearly illustrated in 
Fig. 1, page 6, which shows the two pistons at the 
end of their stroke, and, therefore, at opposite ends 
of the cylinder. The gas and air-supply pumps are 
worked by an extension of the piston-rod at the rear 
of the engine, as in Fig. 1, or by a rocking-lever, 
worked through the same medium, as in Figs. 2 
to 4. Thus, during the compression and working 
stroke fresh air is drawn in at A, Fig. 1, and is 
driven through the air-pipe into the air-receiving 
chamber close to the cylinder by the piston moving 
in the charging air-pump; while gas is similarly 
drawn in, and is sent, through the gas-pipe M, to 
the gas-receiving chamber at the opposite side of the 
cylinder from the air-chamber in Fig. 1. The pres- 
sure in cach case is between 5 lb. and 6lb. The 
exhaust ports are controlled by the working piston 
nearest the cranks, and the Poe spree and the 
gas-supply ports are opened and closed by the othex 
piston in such sequence that the pressure of the 
products of combustion during exhaust falls to 
zero; when air and immediately afterwards aii 
and gas together are admitted into the working 
cylinder, and thus the remaining products, which 
are still at atmospheric pressure, are driven out 
wholly or partly according to the volume of the 
fresh charge; the pistons subsequently approach 
each other, compress the fresh charge, which is 
duly exploded, and thus the cycle is repeated. The 
dimensions of the working cylinder are such that 
the maximum volume of mixture admitted at one 
revolution for full power occupies only about 70 per 
cent. of its entire capacity, so that there is little 
likelihood of any escape of unconsumed.gas through 
the exhaust ports during admission and exhaust. 

It will be noted that the rear piston is attached 
toa cross-head, from which side rods extend through 
guides and connecting-rods to the crank-shaft. As 
already explained, an extension of this same cross- 
head operates the air and gas pumps, either directly 
or by means of levers. 

This arrangement of working parts presents ad- 
vantageous features. By the employment of two pis- 
tons in one common cylinder a double working stroke 
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is secured at every revolution. The area of cylinder 
is thereby reduced, so that for a 500-horse-power 
engine the cylinder diameter becomes 264 in. ; for 
1000-horse-power single-cylinder engine it is 36 in. ; 
and for a 1500-horse-power single cylinder engine 
it does not exceed 43.3 in. ; this latter being the 
largest single-cylinder engine yet made. 

In each case, the calculated mean pressure being 
taken at 60 lb. effective, the stresses on the recip- 
rocating parts are similarly reduced, and the usual 
horizontal forces transmitted through the cylinder 
to the sole-plate do not oceur in this type of engine 
(apart from small unavoida ie frictional resistances 
common to all prime movers) due to the explosion 
acting, not on a dead end, but on two receding 
pistons. Thus the cylinder has practically no ten- 
denéy to move on the bed-plate, which is generally 
less subject to vibration and movement than in 
engines whose cylinders are provided with covers. 

The cylinder, which is ——— in a cooling 
water-jacket, is free to expand when heated ; and 
as it is a plain cylindrical casting, it is certain to 
retain its shape, and can, when necessary, be 
easily re-bored. The piston-rings are maintained 
tight, although the elastic pressure is but slight. 
These rings have been subjected to extensive ex- 
periments and trial, and will be described in detail 
later. 

With the exception of a small air starting-valve, 
which is operative only during the first stroke or 
two of thé engine on starting, there is not a single 
actuated valve in the working cylinder. All the 
working reciprocating parts are truly balanced, and 
there is therefore very little reaction on the bed- 
plate and foundation due to inertia. The centri- 
fugal forces set up by the crank-shaft are self- 
balancing. The normal speed varies from 95 revo- 
lutions per minute in the 2000 brake horse-power 
size to 150 revolutions in the 250 brake horse- 
power size. The engines are built for a temporary 
overload of 20 per cent., and will carry a 10 per 
cent. overload continuously. 

Asa further key to the description of the im- 
portant details of the engine to follow, we repro- 
duce in Figs. 2 to 4 the general drawing of one of 
the five sets of double-cylinder engines, each of 
2000 horse-power, constructed, with three smaller 
double-cylinder sets, by Messrs. D. Stewart and 
Co. (1902), Limited, London Road Iron Works, 
Glasgow, for the Municipality of Johannesburg, for 
the generation of electricity for lighting and trac- 
tion. The engine illustrated is of the generally 
adopted side-by-side arrangement, the fly-wheel and 
generator being between the two crank-shafts. 
Fig. 2 is a side elevation, and shows clearly the 
rocking shaft at the rear end, with arms driving 
the pumps through connecting links from the rear 
crosshead. In this case the pumps are placed 
below the engine, and not, as in Fig. 1, at the rear 
end on the same level. The general plan (Fig. 3) 
shows the arrangewent of cranks whereby balancing 
isattained. The governor, and the method of driving 
it through a light shaft running at right angles to 
the crank-shaft, and driven through cut skew gear- 
ing, is shown in Fig. 4. 

Figs. 5 and 6 on our two-page plate are sections 
of the gas and air pumps, and show more clearly 
the disposition of the governor and the governor- 
valves. The governing, which is on the Hartung 

rinciple, is effected as follows :—A rod is actuated 
»y acam on the lay-shaft, and raises the by-pass 
valve on the gas-delivery pipe. The length of time 
this by-pass valve is held open, and, consequently, 
the amount of gas left to be compressed into the 
reservoir, is controlled by the governor through an 
eccentric pin. A similar by-pass valve is fitted on 
the air system. 

Figs. 5 and 6 also show the cam and rods 
actuating the compressed-air starting-valve. These 
are only thrown into action for one or two revolu- 
tions, until the engine gets its first shot. There is 
also an air baffle-valve, worked by a rod, in the 
air-reservoir, ensuring that the whole of the air 
is not discharged in the first rush of the scavenge, 
leaving no pressure in the reservoir to provide the 
proper mixture for charge. 

Coming now to the details, as illustrated on 
the two-page plate, and on page 7, Figs. 7 to 9 
show the casing of the front part of the cylinder— 
that next to the crank-shaft. This casing, which 
contains also the exhaust-chamber, forms one com- 

lete casting, with a flange at the back end, and a 
ight stuffing-box and gland at the frontend. It 
has, in addition to these machined parts, two ma- 
chined bearing-rings which fit to the liner and 
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separate the exhaust-- chamber from the water- 
jacket. The flange at the back is bolted to a cor- 
responding flange on the rear part of the cylinder 
casing (to be referred to later), pressing together 
the flanges upon the two cylinder liners and 
forming the joint between them, and also the joint 
between the liners and casing at the machined 
bearing - ring already referred to. This design 
leaves the liner free to expand and contract with 
the changes of temperature. The outer casing 
itself is not subject to any pressure beyond that 
of the water in the jacket forming the cooling 
medium. An inspection-door, light and easy 
of removal, is fitted over the exfiaust chamber. 
The details of the flanges for various connections 
are shown; that marked A takes the connection 
from the lubricator, a positive type of lubricator 
being used. A section of the iebelenter tub is 
shown in Fig. 10. It is, as will be noted, fitted 
with a small sheathing-tube, to prevent the leakage 
of oil between the cylinder-casing and liner. The 
flanges marked BB are for the water-jacket con- 
nections, the lower one being the inlet flange, and 
the upper the outlet flange. C is the water-jacket 
drain connection. The cylinder-seating, with hold- 


Delivery Waive 
Fig. 33. 





ing-down bolts, is shown on the end elevation 
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and plan, the holes being made oval for facility of 
adjustment. 

ig. 11 shows the section of the cylinder liners, 
which are of a special quality cast iron, and form 
the working bore of the cylinder proper. The 
extreme ends show the machined portion fitting 
through the stuffing-boxes and glands on the 
cylinder casing already described. These stuffing- 
boxes and glands merely serve the purpose of 
retaining the jacket-water. Referring first to the 
forward part of the liner to the left of Fig. 11, 
small flanges are shown at A and B which fit into 
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the machined bearing-rings of the liner. There is 
also shown the ring of exhaust ports. These come 
within the exhaust casing seoviind on the forward 
cylinder-casing, and are opened and closed by the 
movement of the main working forward piston. A 
section of the cylinder at these ports is shown in 
Fig. 13. The flange for connecting the forward 
to the rear part of the liner is clearly shown in 
| Fig. 11. A soft copper ring is generally used to 
make the joint between these flanges. 

On each side of the dividing flange E the air and 
gas ports are shown. Fig. 14 shows a section of 
the middle of the exhaust, air, and gas ports. A 
detail of the indicator boss is shown in Fig. 16, a 
small drain-boss in Fig. 15, the starting-valve boss 
in Fig. 17, and the ignition-plug seats in Fig. 18, 
while Fig. 12 is a section of the cylinder through 
these various bosses. 

The rear part of the cylinder-casing is shown in 
Figs. 19 to 25. This, like the front section, con- 
sists of one complete casting, with a flange at the 
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furward end, and a stuffing-box and gland at the 
rearend. In addition to the flange and stuffing- 
box referred to, there are three machined bearing- 
rings ; two of these fourm water-joints, whilst the 
third separates the air and gas chambers, shown in 
Fig. 20. Over each of these chambers an in- 
spection-door is provided. In addition to the 
lubricator connection, the water-jacket supply, run- 
off, and drain-connections fitted to the forward 
cylinder, the rear cylinder carries ignition plugs, 
to be described later. 

T» continue our description, leaving the moving 
parts to another article ; the air-charging pump, the 
position of which is shown on Fig. 5, is illustrated 
in detail in Figs. 26 to 39 on our two-page plate 
and page 7. The working barrel is a simple cy- 
lindrical iron casting, flanged at each end and bored 
for the working piston, and is bell-mouthed, accord- 
ing to usual practice. It is fitted with a light, hollow 
cast-iron piston, Figs. 28 and 29, with three Rams- 
bottom rings, and is designed for working with 
pressures of from 7 lb. to 8 lb. The pump ends are 
formed of separate castings, bored and registered to 
fit the working barrel. Each pump end is divided 
by adiaphragm into suction and delivery sections. 
Valves of the Horbiger and Rogler type are 
fitted for both suction and delivery. The details 
of these valves are illustrated. in Figs. 32 to 39. 
Each valve-seat is a circular iron casting, having 
two concentric rings of ports. The guard is a 
simple cylindrical iron casting, also having passages 
cored through. A special feature is the arrange- 
ment of plates and springs. The valve disc is 
made of two thicknesses of light plating. In some 
cases the backing-plate is formed of copper. This 
working-valve is secured to the guard by means of 
three steel springs of flat-bar section, to which a 
curved setting is given, so that they hold the disc 
against the valve-face without pressure thereon. 
The springs are fastened to the steel plates by 
means of copper rivets, and to the cast-iron guard 
by means of bolts and nuts. This form of valve 
stands wear well and works practically silently. 

Figs. 34 and 38 show sections of the valves on 
the cast-iron seatings, and indicate the different 
fixing of the suction and delivery valves. Figs. 35 
and 39 show details of the springs and plates, and 
the connections of the one to the other. 

The gas-charging pump is generally similar to the 
air-pump already described, except that it is of 
smaller capacity, in view of the richer quality of gas 
used in the particular engine we are describing. 

Figs. 30 and 31 show the pump cross-heads, 
which are similar in design to the main engine 
forward cross-head. 

As already indicated, the pumps may be driven 
in various ways. In some cases they are separate 
and double-acting, driven indirectly from the rear 
cross-head. In other cases, however, the air and 
yas charging is done by a single pump, which may 
be differential or simple, according to the quality 
of the gas to be dealt with. In the case of engines 
using blast-furnace gas, the single double-acting 
pump is ge-erally used, one end of this pump sup- 
plying the gas, and the other the air; Lut with richer 
gas the pumps are worked, as a rule, separately, 
either direct or by rocking-shaft and levers. The gas 
and air are pumped through the supply-pipes indi- 
cated in Fig. 1. 

(To be continued.) 








ELECTRIFICATION OF THE PARIS- 
ORLEANS SUBURBAN LINE. 

Tuk French railway companies, like our own, in 
fact, have hitherto moved very cautiously in the 
matter-of electrifying portions of their lines. The first 
to adopt electric traction by locomotives was the Paris- 
Orleans Railway on the extension from their old 
terminus at the Quai d’Austerlitz to the new one at 
the Quai d'Orsay ; but the primary object in view in 
this case was to prevent the emission of smoke and 
noxious gases inside the almcst continuous tunnel 
which joins both termini. In a treatise on electric 
traction he has recently published, Mr. P. Dubois, one 
of the engineers to this company, appears to have 
been unfavourably impressed by the cost of electric 
traction on this extension built by his company within 
the city limits. He considers electric traction at 
best as an auxiliary to steam traction ; he, however, 
recommended a trial on a small scale, and for part of 
the suburban traffic only. This trial is now being 
carried out, and the traffic with some of the nearer 
suburbs is being dealt with electrically ; so far, how- 
ever, the train service has not been sufficiently deve- 
loped for the new system to yield all the advantages 
that may be derived from it. 

Quite recently the Paris-Orleans Company doubled 


| station, this corresponding to an average running speed 


their lines from Paris to Brétigny, a distance of cylinders; the output, however, with later cut-off, may 
20 miles, over which there are now four parallel tracks | be raised to 2250 cee. ower. When running under 
—two for main line and two for suburban traffic. | the most favourable conditions, the steam consumption 
Electric traction has been for the present limited to | does not exceéd a maximum of 5 kilogrammes (11 lb ) 
the Paris-Juvisy section, the company having decided | per indicated horse-power hour. The fly-wheel has 
that the traffic beyond the latter township did not |a diameter of 7.6 metres (24 ft. 7 in.) ; its rim weighs 
justify departure from steam traction. It is very |33 tons. The alternators are Thomson Houston 40- 
likely, however, that had the section been elec-| pole machines, with fixed armatures and revolving 
trified further out than Juvisy, and had a logical | fields. Each alternator weighs 38 tons, and has a normal 
extension in the number of trains followed the | output of 1000 kilowatts; it can withstand a 25 per 
electrification of the longer section, a paying | cent. overload during two hours, and one of 50 per 
traffic would have rapidly developed, leading to in- | cent. during five minutes, The exciting current is at a 
creased profits and a better utilisation of the power | pressure of 125 volts, generated by three continuous- 
available at the generating station. In the work of | current compound-wound dynamos. Steam is sup- 
electrification of part of the suburban line in question | plied to the engines by twelve Babcock and Wilcox 
provision has been made with a view to meet future | boilers, mounted in four sets, and provided with super- 
extensions, and the underground cables, which have | heaters and economisers. A large portion of the fuel 
been laid to Juvisy only, are amply suited to take the | used consists of slack coal mixed with the cinders taken 
pressure of 11,000 volts, which would be required were | from the loeomotive smoke-boxes. The boilers are 
the current to be carried as far as Brétigny. One of | fitted with Bennis automatic stokers; the ashes are 
the advantages first derived from the transformation removed automatically, the machinery being driven 
was the greater rapidity with which the electric | electrically. The main switchboard is at one end 
suburban trains reached the Quai d’Orsay terminus|of the engine-room; the high-pressure switches 
without having to stop at the Quai d’Austerlitz for an | are operated by a system of levers... There are two 
electric locomotive ; the saviog in time is at least | sets of high-pressure bus-bars, so that the traction ser- 
li per cent. Juvisy is at a distance of 11.8 miles from | vice can be separated from the lighting service. The 
the Quai d’Austerlitz terminus and 14.4 miles from | static transformers at the Quai d’Orsay sub-stations 
the new terminus at the Quai d’Orsay. There are} lower the pressure ‘of the three-phase current from 
eight intermediate stations over the latter distance. | 5500 volts to about 370, the rotary converters con- 
The profile of the line is comparatively a very easy | verting the latter current to continuous at about 
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one; the gradients are 1 in 200, except over a lenzth 600 volts. The high-pressure three-phase current 
of about three - quarters of a mile at a point where | distribution to the furthest sub-station, at Ablon, is 
the suburban lines cross the main lines, over which through two underground three-phase mains, in 
they are 1 in 100. At no part are the curves of less | parallel, one of which would suffice, were the uther to 
than 40 chains radius. The total distance is covered | be put out of service. The mains contain three con- 
in 34 to 38 minutes by the trains which stop at every | ductors, 80 square millimetres (0.12 square inch) in 
| section, paper-insulated and lead-covered. They have 
of about 28.5 miles an hour. The through trains run | been tested at the manufacturers’ works at a pressure 
the whole distance in 26 minutes, this giving a speed of | of 40,000 volts, and in situ at a pressure of 30,000 





31 miles per hour. 
For the electrification of this suburban line the 
system that was adopted for the extension to the | 
Quai d’Orsay has been followed, and traction is effected 
by electric locomotives or rail motor-cars, which take 
continuous current at 600 volts from an outside third 
rail. The current generated in the central station is 
5500-volt three-phase, transformed down and con- | 
verted in three sub-stations. For the extension to the | 
Quai d’Orsay, two small sub-stations had been put | 
down for this purpose ; one of these has been done away | 
with, and has been replaced by another, which has | 
been installed within the generating station building. | 
A third has been built at Ablon, a distance of eight | 
miles from the generating station. The power of | 
the latter has been considerably increased, and it 
now contains three electric generators of 1000 kilo- 
watts each, direct coupled to four-cylinder triple-ex- 
pansion Corliss-Dujardin tandem steam-engines, hav- 
— at right angles. 
he steam-valves of the 
only are controlled by the governor. 


| 
| 
| 


high-pressure cylinder 
The engines | 


| volts during one hour. 


We illustrate the generating 
station in Fig. 1, annexed. 

As mentioned above, the current for traction is 
picked upfrom a third rail. Seeing that on starting 
the trains take a current amounting to as much as 1500 
or 2000 amperes, the third rail has been given a high 
conductivity in order to limit the drop in pressure. 
It consists of a mild-steel flanged rail, weighing 100 lb. 
per-yard, along which are placed, for the greater part 
of- the distance, two lengths of mild-steel rails, 
fitted as fish-plates and forming counter rails ; the 
latter weigh 501b. per yard. The three rails are bolted 
together every 3Mmetres. They are in 22-metre (72-ft.) 
lengths, and are electrically bonded at each joint by 
four flexible copper bonds, 220 square millimetres (0.34 
equare inch) in section, two being for the third rail and 
one for each counter-rail. The third rail is protected 
by planking at the stations and at a few other points 
where foot traffic is large. In order to increase the 
conductivity of the return circuit the track-rails of 
the neighbouring main lines for steam traction are 
electrically bonded, as well as the tracks for electric 


run with superheated steam; all the cylinders are | traction; junction-boxes are mounted along the track 


steam-jacketed. Each engine, at a speed of 75 revo- 
lutions, develops 1500 indicated horse-power, with a 
cut-off equal to 0.046 the volume of the low-pressure 


in the usual way. 
The railway company have increased the number of 
their electric locomotives, and have recently put in 
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service, besides, five electric carriages, or rail motor- 
cars. They now own eleven electric locomotives, in 
the latest of which a part of the body serves as a 
luggage-van. These new locomotives are illustrated in 
Figs. 2. to 4, page 10; they are carried on two bogies. 
Their principal dimensions are the following :—- 


Length of under-frame ... 10.211 m. (33 ft. 6 in.) 
otal length outside 

buffers ___... ais oe Oe le 
Inside width Peg Me Pe 
Outside width ... 3.100 ,, (10,, 2,, ) 
Height above rail... << “SIS (83 ., Sue) 
Wheel-base of bogies ... 2.388 ,, (7,, 10,, ) 
Distance between bogie 

centres... fe ~~ 68, (2 6a 
Diameter of wheels £38... (4.5. ta 


Total weight of locomo- 
tive PF a oh 54 tons 
Draw-bar pull on starting 9000 kgr. (19,900 lb.) 
as when running 6000 ,, 3,300 ., 

The electric locomotives are fitted with four 270. 
horse-power motors, each driving an axle by gearing, 
and capable of giving a. speed of 43.5 miles an hour to 
a 200-ton train. Series-parallel control of the motors 
has been adopted. As is the case with the older ty 
of electric locomotives built for the extension to the 
Quai d’Orsay, the newer type we illustrate is also 
fitted with a sliding contact at top for collecting cur- 
rent from the overhead conductor, formed of |] bars, 
cver switches and crossings. 

The electric carriages, or rail motor-cars, contain 
three third-class passenger compartments, to seat 32 
passengers, and a luggage compartment. They are 
of the following dimensions :— 


Length of under- frame 


and : ea ne .. 16.200 m. (53 ft. 1 in.) 
Length outside buffers ... 17.360 m. (57 ft.) 
Inside widt a oes 2.540 m. ( 8 ft. 4 in.) 
Outside width... ses 3.210 ,, (10,, 6,, ) 
Height above rail-level ... 3.808 ,, (12,, 6.,)) 
Wheel-base of bogies... Less CE Sa) 
Distance between bogie 

centres ... on . ee. Wea Ba? 
Diameter of wheels te, 13. 463 
Weight empty 42 tons 


They are illustrated in Figs. 5 to 7. The under- 
frame is throughout of steel. The body is built up 
of non-flammable wood. The flooring is covered 
with an asbestos compound, and with a steel plate at 
the part above the motors. The outside panels are 
covered with sheet steel. No wood has been used in 
the fittings of the motor-man’s cab. The motors are 
enclosed 125-horse-power machines. One motor is 
mounted on each axle, and it weighs, with its gear, 
1850 kilogrammes (4077 lb.). The working of each 
group of motors is on the Sprague-Thomson Houston 
multiple-unit system. The current is collected by 
lateral slide-shoes, and, as in the case of the locomo- 
tives, by a sliding contact at top, which comes into 
play when the third rail is replaced by an overhead 
conductor. The carriages are heated electrically on 
the Parvillée system ; they are lighted electrically by 
a separate circuit from the third rail. Each electric 
carriage can haul seven trailers. A train thus made 
up weighs 175 tons empty, and affords seating accom- 
modation for 520 passengers. 

Hitherto the electric locomotives have run an 
average of 125 miles per day, and the electric car- 
riages 155 miles, and have given satisfaction. 








THE FERRANTI-FIELD THREE-PHASE 
SWITCH. 

Tue electrical conditions to be observed in the 
design of switches for large power-circuits have been 
well known for some time, and the chief differences 
between the switches manufactured by various firms 
are now more of a mechanical than of an electrical 
nature. As a general rule, both for continuous and 
alternating-current circuits, the switch should open 
with the greatest possible rapidity until the contacts 
are separated by a distance considerably greater than 
that over which an arc can be maintained. This, 
however, is almost the only point of similarity. The 
fierce arc started when a continuous current in an 
inductive circuit is broken is allowed to flare out 
between carbon contacts arranged for the purpose, as 
any attempt to suppress it suddenly by breaking the 
circuit in oi], or even by blowing out the arc bya 
strong magnetic field, gives rise to dangerous rises of 
potential in the circuit. With alternating currents, 
on the other hand, especially when there is any 
appreciable a in circuit, it is of great import- 
ance to quench the are at once. If an alternating- 
current arc is drawn out in air, under certain condi- 
lions resonance is set up in the circuit, and the poten- 
tial may rise to a degree sufficient to break down 
almost any insulation. Hence the practice of breaking 
such circuits under oil, introduced by Mr. Ferranti as 
long ago as 1894, and now adopted universally; 
although until quite recently Continental makers of 
switch-gear clung to the slow air-break. 

When the principle of the quick oil-break was 





accepted, its embodiment rapidly took an almost 


standard form. Each phase entered and left a cast- 
iron oil-tank by rods passing through porcelain in- 
sulators generally cemented in the cover. The lower 
extremities of each pair of rods were fitted with female 
— contacts below the oil-level.. The phases were 

ivided by insulating-partitions in a common oil-tank 
in the case of the smaller sizes of switch ; but for 
larger switches each phase was in an independent 
tank. Asuitable metallic bridge-piece operated by a 
rod sliding through the cover closed the circuit of 
each phase ; the design therefore gave two breaks in 
series for each phase, and the weight of the moving 
parts assisted the rapid opening of the switch. The 
oil-tank, or tanks, could be lowered away from the 
cover-plate, so as to permit access to and inspection of 
the contacts, and the design generally very well ful- 
filled the electrical and mechanical requirements. 

Although the type outlined above is accepted by 
all the leading makers, considerable divergence is shown 
in the details of the operating mechanism, especially 
for large powers. The smaller switches are usually 
hand-operated by a lever acting through a system of 
toggle-joints ; but where the switch is required to be 
operated at a distance from the controlling switch- 
board, electric motors, solenoids, and lever systems, 
singly or combined, form the general means adopted. 
na ge mm. however, of all things, are to be avoided, 
for the. chances of failure-are thereby increased, and 
the failure of a large power-switch may easily result 
in widespread disaster. 

As an example of one of the most recent designs of 
a large three-phase oil-switch we illustrate in Figs. 1 
to 4, page 14, a switch constructed by Messrs. Ferranti, 
Limited, of Hollinwood, Lancashire. The switch is 
carried upon fourconcrete walls, about 4in. in thickness, 
which form a foundation for the metal framework, and 
at the same time serve todivide the phases. The fram- 
ing extends upwards in the form of four brackets, cast 
solid with the base, and machined to act as guides for 
the moving parts and to support the electrical mecha- 
nism above. 
between these guides, and to it are fixed three ver- 
tical rods passing through the base-plate, each carrying, 
by means of a porcelain sleeve, the bridging-piece and 
movable contacts for its respective phase. The switch 
is closed by raising the cross-head, and thus bringing 
the bridging-pieces into contact with the fixed con- 
tacts supported from theframing. Two ironclad sole- 
noids arranged in tandem are provided to close the 
switch ; the solenoid casings, one above the other, 
being clearly shown in the illustrations. The pull of 
the solenoids acts directly upon the cross-head, with- 
out the interposition of any multiplying levers or 
other complications. The lever Jivaber is rigidly 
attached to the cross-head, and the upper plunger 
slides on a circular rod forming a prolongation of the 
lower one. The action of the solenoids is as follows : 
— When the switch is open, the lower plunger is almost 
outside its solenoid ; but the upper plunger, resting 
upon the cover of the lower casing, is in an advan- 
tageous position to be acted upon by the upper sole- 
noid. The descent of the cross-head has caused the 
central rod to slide through the upper plunger, so 
that the collar at the top of the rod rests on the 
upper surface of the plunger. Both solenoids are ex- 
cited simultaneously, but the upper one does most of 
the work at the beginning of the stroke, owing to the 
more favourable position of its plunger within the 
coil. By the time half the stroke is completed, the 
upper plunger has finished its travel, but then the 
lower plunger is well within the field of its solenoid 
and takes up the work, the central rod sliding idly 
through the upper plunger. By this device, due to 
Mr. M. B. Field, it is possible to obtain a very long 
and strong pull, the arrangement in question a a 
travel of 10 in., with an initial and final pull of 180 1b. 
and 400 lb. respectively. 

The two springs seen at the side of the lower 
solenoid in Fig. 1 are attached to the cross-head, and 
are so designed that in the closed position they are 
unextended, while in the open position they exert a 
lifting force of about 75 per cent. of the weight to 
be raised. The effect of these springs is two-fold. 
Firstly, they greatly accelerate the closing motion of 
the switch ; and, secondly, being unextended in the 
closed position, ~~ do not retard the quickness of 
the break, but, on the other hand, take up the shock 
and jar when the mechanism has reached the full open 

ition. Further, two short and very stiff springs, 
not visible in the engravings, are introduced on the 
top side of the plungers. The effective force of the 
pet shar increases very rapidly during the last por- 
tion of the stroke, and this is utilised in compressin 
these springs, the object of which is to aid the initia 
acceleration during the opening motion, and particu- 
larly at that instant when the friction of the main 
switch contacts has to be overcome. 

The switch is held closed by means of a trigger and 
toggle. Eight links, arranged diamond fashion, are 
attached to the cast-iron top-plate below and the 
moving cross-head above, and a trigger is pivoted on 
the right-hand hinge-pin, and catches on the left-hand 
hinge pin. The diamond pattern formed by the links 


' 
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A cross-head fitted with rollers travels | i 





opens out laterally when the switch opens, the trigger, 
however, always remaining in a nearly horizontal 
position. When the switch is closed, the links are 
nearly vertical, forming with the trigger practically a 
toggle joint. It will be observed that this arrange- 
ment of links obviates all sideway thrusts against the 
frame, so that no undue pressure is brought to bear 
upon the guide-rollers. ‘The plunger of the trip coil, 
seen on the left-hand side of the ates solenvid, acts 
upon the end of the trigger, a certain amount of free 
movement being provided, so that the trigger reccives 
a hammer blow when the switch is tripped, The 
switch can obviously be tripped by hand by raising 
the end of the trigger. This can be arranged from 
the bench control-board, and forms an alternative 
method of tripping the switch, which does not depend 
upon any electrical source. 

The fixed contacts have flexibly suspended jaws, so 
that the whole surface makes uniform and efficient 
contact. Each break is 9 in. in length, making a 
total interruption on each phase of 18 in. A special 
feature about the design is that, as the switch opens, 
insulating slabs slide down into the oil, and thus 
divide each tank into two se te compartments, 
making arcing under oil impossible, The tanks them- 
selves have a complete insulating lining, leaving a 
three-eighths oil space between lining and cast iron, 
which remains quite undisturbed, however much the 
arc at the descent of the contact bridge agitates the 
main volume of oil. A special tank-carrier fitted 
with wheels serves to run the tank into its cubicle, 
when it is raised either by the lever or by the ratchet 
mechanism on the base-plate., 

To close the switch, the operator first gives half a 
revolution to a small hand-wheel on the control-board. 
A pressure on a small lever then energises the sole- 
noids, and the switch is instantly closed. The two 
motions ensure that the switch shall not be closed 
inadvertently ; and, further, the arrangement pre- 
vents the operator from doing any damago by hesitat- 
ing or changing his mind at the instant of operation. 
When once the lever is depressed, the switch has 
to go home. It cannot be held closed on a short 
circuit, and cannot close again, even temporarily, 
under such conditions, except by the distinct agency 
of the operator. Signal-lamps operated by the switch 
itself are placed on the control-board, and indicate 
whether the main circuit is closed or open. 








LATHE FOR HIGH-SPEED STEEL. 

We illustrate on page 15 a lathe built by Messrs. 
Schumacher and Boye, of Cincinnati, Ohio, with the 
object of making the best possible use of the modern 
high-speed steels. As will be seen, the belt-cone has 
unusually wide steps, so that a powerful drive is 
available. The lathe is provided with a large range of 
feeds, which, both for screw-cutting and sliding, can 
be rapidly altered by means of the gear shown below 
the fixed headstock in Fig. 1, and in greater detail in 
Figs. 2and 3. Motion is transmitted from the lathe- 
spindle through a series of change-whcels, not greatly 
different from the ordinary type, to the first-motion 
shaft A of the gear-box. 

This shaft A drives a second shaft B below it by 
means of a sliding pinion D, which, by turning the 
handle G, can be brought by the rack F and the gear 
H opposite any one of the series of spur gears mounted 
on the shaft B. This latter shaft is mounted on a 
swinging bracket K, and can be raised or lowered by 
the arm L and handle M, so that one of its wheels can 
gear with the sliding pinion D, whatever the position 
of it. In this way, if the shaft A is driven at con- 
stant speed, the shaft B may revolve at any one of 
eight different speeds. The bracket K carrying this 
shaft swings on a hinge concentric with the lead 
seréw, and the motion of B can be communicated to 
this lead screw by means of the pinion C gearing with 
X, which is keyed to the lead screw. ‘This pinion C 
can, however, slide along B so as to be in gear with 
Y, which is mounted loose on the lead screw, and this 
in turn can drive, by the pinions shown, the splined 
shaft giving the feeds for sliding and surfacing. 
The speed of this shaft is one-fourth that of the lead 
screw with the same arrangement iu the gear-box. 

The eight screw-cutting and eight sliding feeds 
given by this gear-box can be multiplied by five by 
means of a second gear-box interposed in the drive 
of the shaft A. This is effected by the compound 
pinion O, O, by which this shaft is driven. This 
can slide along the shaft to five different positions. 
In any one of these positions one or other cf the 
wheels carried by the shifting bracket W will be in 
gear and drive the shaft A. The position of the 

ouble pinion O, O is altered by the handle R and 
the rack Q, which carries the fork P. Hence by 
moving the three handles R, M, and G, forty different 
threads can be cut without alteration of the change- 
wheels at the back of the headstock. The half nuts 
cannot be closed when sliding or surfacing. 

The agents for the builders in this country are 
Messrs. Buck and Hickman, Limited, of 2 and 4, 
Whitechapel-road, E. 
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ELECTRIC LOCOMOTIVE FOR THE PARIS-ORLEANS RAILWAY. 


CONSTRUCTED FROM THE DESIGNS 


MESSRS. SOLACROUP AND LAURENT, CHIEF MECHANICAL ENGINEERS. 


(For Drscription, see Page 8.) 
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Exuisition oF Screntiric APPARATUS BY THE Puy- 
stcaAL Society: Erkatum.—The high-tension medical 
: apparatus were exhibited ¥ 
We regret that we ascribed them to another firm on page 
t 840 of our issue of December 22, 1905. 


Water Suppty or Lincotn.—The water-works com- 
mittee of the Lincoln City Council has decided to recom- 
mend a renewal, for an indefinite period, of a contract 
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with the Great Northern Railway Company for a oy Cape Town and Sea Point Railway has just been inaugu- 
supply of water from the a oe ’3 springs at Wil-| rated by the Governor of Cape Guay (Sir Walter Hely- 
Messrs. Newton and Co. loughby. A new bore at the Boultham Water Works | Hutchinson). The reorganisation of the section dates 


has now been sunk to a depth of 1350 ft. It was antici- | from April, 1899, when the line was remodelled to the 
pated that the red sandstone—the water-bearing stratum— | Cape Government railway standard. Everything was 
would have been reached at a depth of 1450 ft., but | ready for the commencement of traffic in October, 1899, 
100 ft. more of lias has been found than was anticipated. | but then the Transvaal War broke out, and the Ca 
Government was unable to supply any rolling stock. 
The progrdmme of 1899 has now, however, been sub- 


Sour Arrican Rattways.—A reorganisation of the stantially carried out. 
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SHIPBUILDING AND MARINE 
ENGINEERING IN 1905. 


Ovr analysis of the 180 odd returns received from 
shipbuilding and marine engineering firms in the 
kingdom shows this first important fact, that the pro- 
duction of new shipping, including 1266 vessels of all 
sizes and types, from the huge leviathan of 22,724 tons 

ross register to tiny river craft, and from the great 
Battleship to the submarine-boat, makes up a total of 
1,824,750 tons. This aggregate is the largest ever re- 
corded, being 14,000 tons greater than the previous 
‘coniecu—he output of 1901—and about 21 per cent. 
above the average for the past ten years. Upon the 
output of the two immediately preceding years the 
increase is about 400,000 tons—equal to 28 per cent. ; 
so that it may be assumed that for every four men 
continuously employed in 1904 and 1903 there were 
five psc, 1905. 

The explanation for this increase is to be found first 
in the fact that at the close of 1904 prices for 
ships were at their lowest, the rate for first-class 
— cargo-carrying steamers being on the basis of 

tween 5/. and 5/. 10s. per ton of dead-weight carry- 
ing capacity. It was then thought that the Russo- 
Japanese War must soon terminate, and that peace 
would bring not only a great demand for tonnage for 
use in the Far Eastern trade, but a fillip generally to 
international commerce. Asa consequence, there was a 
wide disposition to take advantage of the minimum 
prices, and there followed a great demand for new 
tonnage. Part of it was speculative, builders being 
induced to accept payment at a distant date because 
they had few orders on their books. Within a few 
weeks after the opening of 1905 nearly a quarter of a 
million of tonnage of general tramp steamers was 
ordered. Much of this was for replacing obsolete 
ships. Apart from the coal consumption economy 

of the modern steamer, there has been a steady im- 
provement in cargo arrangements. The absence of 
pillars and beams in the holds greatly facilitates the 
stowage of cargo and increases the cubical capacity 
available by the closer stowage of bales, &c., while at 
the same time the modern mechanism of loading and 
discharging has materially influenced the profits by 
reducing the ratio of time spent in harbour to the 
time on the voyage. Many of the first-class lines have 
also added considerably to their tonnage. There is, 
however, a suspicion that the demand has been in 
excess of the requirements. Prices advanced to 
6l. 10s. to 67. 123. 6d. per ton of dead-weight carrying 
capacity in the autumn—an increase of about 20 per 
cent. in the year, principally because wages and mate- 
rials had advanced. Steel ship-plates, for instance, had 
gone up from 5/. 17s. 6d. to 7/. 2s. 6d., a rise of 20 per 
cent. Owners who ordered steamers on speculation 
are to day willing to sell at 6/. per ton, so that they at 
least fear the boom is over, and the tonnage available 
or ‘in sight” in excess of the requirements. 

A second . pone of the great demand is the 
large amount of tonnage ordered by foreign nations. 
Not since 1900 has the percentage of foreign tonnage 
to the total been so high—it is 21.5 per cent. of the 
total output—and, as we shall show later, Germany, 
Norway, Sweden, and Holland have materially in- 
creased their fleet from British yards as well as from 
their own works. It is said that the Scandinavian 
countries are monopolising a trade which is being 
almost deliberately forfeited by the British owner, 
whose desire is for vessels of 4000 tons gross re- 
gister, and therefore of 6000 or 7000 tons dead-weight 
carrying capacity. These vessels are too —— to get 
a complete cargo within a short period, or from one 
shipper, on many of the trades. Their size and draught, 
moreover, are to) great for what may be termed 
secondary harbours. The Scandinavians, realising this, 
have recently built many useful ships of pan. herr 
size, which are engaged now for the most part import- 
ing timber to this country and exporting coal. 

A general summation of the returns will be found in 
Table 1. From this it will be seen that the total mer- 
chant tonnage launched is 1,694,000 tons. This is 
400,000 tons more than in the previous year, and 94,000 
more than in the y:ar which formerly established a 
record. In that ye: r—]900—the naval tonnage was 
comparatively small. This was not the case with 1901, 
so that it was in that year that shipbuilders generally 
experienced the greatest activity. The recent improve- 
ment has been experienced mostly on the Clyde, the 
Tyne, and the Wear. In all cases, excepting only on 
the Mersey, the “saeco during the past year was 
greater than in the two or three preceding years, and 
the three principal rivers named established _re- 
cords, the. improvement over the highest totals being 
respectively about 3 per cent., 8 per cent., and 17.5 
per cent. In the case of the Tces and Hartlepool 
there isa sharp improvement upon the immediately 
nee year ; but the builders in both these districts 

ave failed to reach the highest point recorded in the 
ym, er of the century. This also is the case with 
the Belfast firms. The diagram (Fig. 1) showing the 
total production of the kingdom, excluding only the 


warships buiit in the Royal Dockyards, indicates the 





TABLE I.—AcGrEGATEs OF PropucTION IN THE UNITED Kinepom. 
































— | 1905. 1904. | 1903. 1902. 1901. 1900. | 1899. 
tons tons tons | tons tons tons tons 
Steamers*.. ee ee oe ° 1,740,200 1,316,100 | 1,328,987 | 1,501,806 | 1,683,723 | 1,622,062 1,638,074 
Sailing ships oe oe ee ee oe 38,300 48,400 46,742 89,127 62,313 | 34,558 | 36,583 
Totals ° 1,778,500 1,364,500 1,375,729 1,590,933 1,746,036 1,656,620 | 1,674,657 
His Majesty’s Dockyards 46,250 57,100 290 51,560 64,910 5,230 | 66, 
Grand totals 1,824,750 1,421,600 1,404,019 1,642,493 1,810,946 1,661,850 1,741,557 
Foreign-owned tonnage 392,400 247,700 221,292 283,002 | 364,379 430,495 356,483 
Per cent. of total oo 21.5 | 17.4 15.7 17.3 =| 20.8 26.0 20.1 
Total merchant tonnaget 1,694,800 | 1,204,200 | 1,251,036 | 1,549,449 | 1,599,404 | 1,600,421 | 1,576,465 
Per cent. of steam merchant tonnage to 
total merchant tonnage... “e Es 97.7 93 96.2 04.4 | 96.1 97.8 97.7 
——| oo | _— 
Indicated horse-power of engines 1,468,600 | 1,359,200 | 1,364,778 | 1,314,502 | 1,502,203 | 1,263,079 | 1,540,814 
Per cent. of all Naval tonnage to merchant | 
tonnage. . ww a aa pe a 7.65 9.85 ik a 6.24 13.2 3.84 | 10.6 


* Includes warships built in private yards. 


fluctuations, and shows the considerable heightening 
of the successive peaks. This suggests a higher 
efficiency in production, due to more perfect machi- 
nery, for the number of berths available has not 
increased pro rata. 
In Table I. it is noted that there were built during 
the year 38,300 tons of craft not mechanically pro- 
elled. This is almost entirely made up of barges, 
ishing craft, coasting schooners, and one or two ship- 
shaped caissons for dock entrances. Only one sailin 
ship was constructed ; this vessel was the Archibal 
Russell, of 2429 tons, a four-masted barque, con- 
structed by the Scotts’ Shipbuilding and Engineering 
Company, of Greencck; in the previous year there 


GROSS TONS 
2,000,000 
4,950,000 







4 24 





6 2 


1870 1880 1690 1900 
Fie. 1. Ditacram sHow1na Tota Propuction, 


EXCLUDING WARSHIPS, BUILT IN H.M. Dockyarps. 


were six sea-going sailing ships, making 14,977 tons ; 
in 1903, six; in 1902, seventeen; but prior to this 
there were, for several years, very few sailing vessels 
launched. 

The chief feature about the engineering work of the 
year is the increasing favour of the turbine. During 
the year seven vessels were launched in this country 
and subsequently fitted with turbines, the total power 
of these seven vessels being approximately 80,000 
indicated horse-power. In the previous year there 
were thirteen vessels, totalling between 70,000 and 
80,000 indicated horse-power ; but the most significant 
fact is the decision of the Admiralty to fit this system 
inevery one of the ships ordered this year—a battle- 
ship, three armoured cruisers, five sea-going destroyers, 
and twelve coastal destroyers. One after another of 
the owners of the Channel services have adopted 
the system, finding it not only more efficient from the 
point of view of speed, but more economical in 
steam and coal consumption. It is not, therefore, 
surprising that, taking this country alone, the 
Parsons system has been adopted for over 700,000 
indicated herse-power. It is to the credit, too, of 
our engineers that in this respect they have been 











t Excludes British and foreign warships. 


pioneers of the system, since only about half-a 
dozen vessels—all of the more or less experimental 
type—have thus far been ordered from foreign works. 
Another department of marine engineering in which 
there is a decided progressive step is in the fitting of 
internal-combustion engines for propulsion. A large 
number of launches with petrol motors are included ; 
but more significant is the adoption of pee 
and gas-engines in a small vessel on the Thames ;* 
and more important still is the manufacture of a 500- 
brake-horse-power set for a coasting steamer. This 
work is being prosecuted with characteristic courage 
by Mr. William Beardmore, of the Dalmuir Works. 
Beyond this there is little in marine engineering work 
tonote. The builders of tramp steamers are more and 
more regularising their designs ; we use this word rather 
than ‘‘ standardising,” because, while the general fez- 
tures are the same and cylinders, columns, and other 
castings are made from stock patterns, there is no 
attempt, by the use of jigs or gauges, to secure inter- 
changeability. The aim rather is rapidity and eco- 
nomy of construction. Another feature is the enor- 
mous producing capacity of some of the works thus 
engaged. Some of them, where standard sizes are 
adopted, turn out large marine boilers at the rate of one 
per week, while three weeks sometimes suffices for the 
po ag the parts of 2000 and 3000 horse-power 
engines. There have been several high-speed Channel 
steamers constructed, most of them with turbine 
machinery. Prominent amongst these are the Onward 
and Invicta, built for the Dover service by Messrs. 
William Denny and Brothers, of Dumbarton, who 
have done so much, not og | for the development of 
the Channel steamer as we know it to-day, but par- 
ticularly for the introduction and the popularising of 
the turbine. For this work they have a high credit, 
and have earned a wide repute. They also built 
another steamer for the New Zealand service, where 
they have now sent two or three turbine-driven 
steamers, as well as several to the Indian coast. The 
Newhaven and Dieppe steamer Dieppe was built by 
the Fairfield Company, but the one outstanding tur- 
bine-driven steamer of the ycar was the Carmania, 
with which we have already dealt very fully (sce 
ENGINEERING, vol, 1xxx., page 715). 

The total horse-power of the machinery constructed 
—1,468,600—includes 260,600 horse-power of machinery 
for war vessels launched during the twelve months, 
practicaily all for over 23 knots speed. Here, however, 
we are not concerned with naval work, having already 
dealt with it (see vol. Ixxx , page 873). Of the re- 
mainder of the machinery, totalling 1,208,000 indicated 
horse-power, engines of 38,665 indicated horse-power 
were built for shipment, principally for steamers built 
abroad. The re-engining of vessels used to be an 
item of considerable importance, but lately sbip- 
owners have not found it worth while to fit new 
engines into o!d ships, because of obsolescence, of 
obstructions in the ho!d, and of the absence of efficient 
cargo-handling appliances. It has been considered 
more satisfactory to sell the ship or to have it 
broken up. The fact that ships deemed obsolete 
by our owners are operated by foreign firms, obviously 
with good financial results, is a standing evi- 
dence that legislation handicaps the British ship- 
owner, and this ought to be periodically urged in the 
right quarter. The North-East Coast firms have done 
a considerable amount of work for ships built in 
north European countries. Of the machinery shipped, 
the North-East Coast firms are responsible for 22,124 
indicated horse-power. Belgium got turbine machinery 
for an Ostend mail steamer; Norway, reciprocating 
engines of 5600 indicated horse-power for five steamers; 
Spain, engines of 2075 indicated horse-power ; Italy, 
of 2989 indicated horse-power ; and Holland, of 1460 
indicated horse-power. Taking into consideration 
only merchant steamers, and the machinery with which 


* See ENGINEERING, vol. xxx , page 145. 
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TABLE II.—STATISTICS OF SHIPBUILDING IN THE UNITED KINGDOM IN 1899-1905. 


rT 
Per Cent. oF Foreien-Ownep To Tota. Tons. 


ToraL Propuction. | Per Cent. oF STEAM TO Tora. Tons. 














































































l 
District, | — . - = = 
| ] 
1905. | 1904. 1903. | 1902 | 1901. | 1900, 1899, 1905. | 1904. | 1903. | 1902. | 1901. 1905. | 1904. 1908. | 1902.| 1901. | 1900. | 1899, 
Scotland, No.| tons | tons tons tons | tons tons tons | bee 9 } aT coe NG 
Clyde (including outports) .| 326] 540,000 | 432,400 | 440,500 | 525,670 | 513,298 | 486,424 | 493,793 || 98.3 96.24| 95.65 | 92 95.85 194 | 16.7 15.6 | 216] 191 | 32.5 | 20.0 
Other Scotch ports .. 95} 48,000 | 80,800 | 37,164 | 49,616 | 42,416 | 48,422 | 45,699) 99.1 | 95.7 | 99.06 /90.15| 9263 | 288 | M44 87 | 0G] 40 | 196 | 23.8 
England. | 
Tyne RS: ..| 182] 350,000 | 279,000 | 265,484 | 322,136 | 306,071 303,092 | 307,568 || 98.91| 98.74) 97.06 | 93.58 | 100 26 21.8 833 24] M4 | 405 | 291 
Wear + ee ee es | 101} 817,000 | 233,000 | 181,662 | 232,145 | 270,481 | 267,032 | 268,508 || 98.68 | 99.89] 97.14 | 99.88 | 100 25 21.4 19 |u8] 198 | 203 | 186 
Tees ts ue ae ee we, 40} 182,000 | 112,000 | 94,973 | 114,024 | 169,111 156,879 | 144,142 || 100 | 100 | 99.9 | 993 | 100 12.6 | 163 | 821 | 29.9 2 23.7 | 28.2 
West Hartlepool.. .. —..—...,_ 5| 124,000 | 101,800 | 84,923 | $4,747 | 145,954 133,542 | 139,600 || 100 100 | 100 |100 | 100 £9 | 218 10.6 |17.7 | 27 | 122 | 29 
Barrow-in-Furness (including Work- | | | 

ington) .. oe oe oe -»| 18) 43,800) 15,100 | 44,346 | 21,197 | 29,444 31,565 37,689 | 90.9 | 95.26) 100 02.92 | 93.57 | 37.7 49 0 | 0 3.78 50.2 2.1 
Mersey... oe - ve es 8 700} 11,000; 9,383 3,879) 20,977 9,162 | 18,913 | 100 96.35) 72.1 | 94.4 97.85 | 14 0.8 0 | 0 6.1 37.4 9.9 
Blyth and Whitby oe oe --| 5) 11,800 5,800 | 5,394) 11,737 | 16,211 15,294 | 18,944 || 100 | 100 | 100 100 100 | 0 42.3 0 | 221 41 0 15.8 
Humber (Hull and Grimsby) ».| 10S, 34,300} 25,100 | 29,500| 26,442| 13,824 27,312| 32,952|| 9626) 887 | 87.1 | 60 45 || 082) 57 0 | W665) 141 163] 4 
Thames and other English and Welsh | } | | 

ports oe ee ee ..| 878 32,400 41,C00 | 23,908 | 39,577 65,847 39,426 35,126 || 41.5 65 49.3 | 20.9 58 29.8 18.9 15 | 815) 4.47 16.1 | 22.4 

Treland. 
Belfast and Londonderry 25 144,500} 78,000 | 158,542 | 159,763 | 152,402 | 131,431 131,728 | 99.87 97.2 | 99.9 | 99.92| 99.63 || 30.0 1.67 | 0 | 466) 168 5.4 5 

| | | | 

they have been equipped, the average indicated horse-| greater than the previous year. This includes war- TaBLE IIl.—Jndicated Horse-Power of Engines 
power per ton works out at 0.75, as compared with | ship machinery totalling 41,500 indicated horse-power > Constructed. 
0.77 of the previous year; but the great majority of |—much less than usual. reas ee A Pea, 
the ships are equipped with engines of less than 0.5; The Tyne output—132 vessels, of 350,000 tons—is -—— 1905. 1904. 1903. | 1902, 1901. 
indicated horse- power per ton gross register. | 25.5 per cent. higher than in the previous year. We | ——~—— --—_-— - 

The tonnage output of the respective districts is| have given the total in round figures here, as in most _- Scotch nee) ae sens oe ane 
given in Table II., and the indicated ape ety of | of the districts, because in some cases, where the ships| ports .. 47,470 | 90,400 40,140 52,266 | 32,915 
the machinery of the engines constructed in Table IIT. | have not yet been measured, the tonnage is estimated, ; North- East = as es 
For the third time, the total tonnage launched on/|and because there is also a continued difference of | — a" wy = oe reo oe 138 cores? 
the Clyde is over half a million. The 540,000 tons | opinion as to whether or aot deck erections should | Barrow 64,900 | 32,250 46,900, 9,340 51,000 
for the past year is, however, 14,000 tons greater | be included, notwithstanding the Board of Trade do | Mersey 7,775 | 57,400 = 40,700) 6, 105 57,020 
than the previous record (1902)--equal to about not do so, The Tyne total is only 87 per cent, | Thames Ene 

lish ports .. 74,425 | 140,000 116,454 68,123 143,625 
Ireland na 116,280 57,350 128,450) 107,100 | 109,300 
680,000 Total . | 1,468,600 1,359,200 1,362,778) 1,302,002 | 1,501,803 
520 TOMS. Dockyards .. — — | 1,400 12,500 | 1,400 
510, . | Total ..| — 1,359,200 1,864,178) 1,314,502 | 1,502,203 


. 2.464.684 45 
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 aintrtat, equalling 36 per cent., and it is 17.4 per 
|cent. higher than in 1901, when the total reached 
| the former high-water level. Here also the propor- 
| tion of foreign tonnage is one-fourth; Norway and 
Sweden being responsible for more than one-half of 
the 79,000 tons of foreign ships built on the river. 
| There was greater range in the class of ship than on 
the Tyne, and a noteworthy feature was the demand 
for steamers of the Doxford turret type. The case 
of the Tees is remarkable, because here the output is 
22 per cent. short of the highest total yet recorded, 
although it is 18 per cent. higher than in the preced- 
jing year. At Hartlepool, where the only foreign 
tonnage was two German ships, the production was 
also less than in the highest previous year to the 
extent of 14.5 per cent., although it is 22 per cent. 
more than in 1904. In the North-Eastern district the 
production of machinery is rather less than in some 
previous years, due in some measure to the fact that 
, only two torpedo-boat destroyers have been included, 
and of the two armoured nce built, one had her 
machinery from Messrs. Humphrys, Tennant, and 
Co., of London. 
At Barrow a very good year has been experienced, 
| as is shown by the table, although the figures do not 
convey a full conception of the great importance and 
value of the work done : it is entirely naval. On the 








. ° Mersey there is very little work included, the warship 
+ +. 
‘ ° TABLE 1V.—Countries where British-Built Foreign- 
: . | Owned Ships were Registered. 
* od | | 
Le * o 1905. | 1904. 1908. | 1902. | 1901. | 1900. 
. . tons tons tons tons — tons tons 
fs 2 | Germany . 95,255 25,899 28,590 35,891 78,157| 110,722 
Norway 47,085 . 
000 an a Be \ 62,105 30,464 24,285 11,291 17,861 
co ° Colonies, India 
. , and Egypt .. 42,474 | 48,987 28,8410 76,326 26,239) 5,984 
. " | Hollan -. 85,492 2,379 23,755 19,742 18,184) 28,931 
e * | Japan.. .. 82,883 132 2,000 8,505; 35,000 
. . | Austria -Hun - | 
; | gary .. 29,170 | 32,953 18,480 39,267 '58,970' 82,127 
pe | South Ameri- 
. can Repub- 
r lics .. -. 24,537 7,278 3,079 288 1,670 8,078 
TD 6 62 63 6 65 66 67 68 697071 T2 18 14 15 Th 77 18 79.00 81 62 69 OF 85 0667 0990 91 92.95 3605 96519699 D012 3 4-5 yeaa sey »- | Hy BR 
a - Denmark - .. 9818 | 12,038 7,081 3,108 18,279/ 6,161 
ortuga! .. 8,071 4 1,554 — — _ 
Fic. 2. DracramM sHowinG Totat Propuction on THE CLYDE, TYNE, WEAR, TEES, AND France . 4,850 | 13.660 15,595 8,074 18,777| 28,436 
igium 3,856 | 2713 5, 40; 199) — 
at HARTLEPOOL. Turkey “3 | — 6830 — > hi 
Siam .. on 580 | ry —_ -- oo 
a : . P P P P | United States 300 1,226 11,488 3,380 132 5,104 
° per cent. more; and when comparison is made higher than in the year of maximum production— Spain ad 7 74 | 8,555 7,002 7,533 9,505| 20,236 
with the two immediately preceding years, the in- namely, 1902. The ships built were — of the | Other coun 
crease j i ike 2 , : i 3000 and 5000 tons tries and un- 
rease is something like 25 per cent. ‘'welve years cargo-carrying type, of between | Glassified "| io,ses | 7,500 7,604 ¥en 


ago—in 1893—the total was as low as 280,000 tons 

almost one-half of the output for the past year. In 
‘he other Scotch districts there has been a recovery, 
lut the total is still far short of the 69,000 tons re- 
orded in the early ‘nineties. The output of machi- 
nery in Scotland has been considerably higher than in 
several previous years, and is practically a record. 
In the closing years of the last century the total 
exceeded the half-million. The total is 15 per cent. 


gross register, 56 out of a total of 132 vessels coming | 


within this category. It will be noted, too, from 
Table II. that the percentage of foreign-owned, to total, 
tonnage is high—nearly 26 per cent.; although this is 
not so great as in some of the former years, it is, never- 
less, higher than in any of the other important dis- 
tricts. Germany took 37,000 tons, and Norway was 
the next important client. On the Wear the increase 
over the preceding year is greater than in any other 


22,682 52,478 
| 


work (which usually bulks large) being confined to a 
torpedo-boat destroyer. For the Humber the total 
marks a record ; it is made up for the most part of 
| trawlers and other fishing craft. On the Thames the 
| conditions can only be described as moderately good, 
| owing to the absence of large craft. Although the Bel- 
| fast tonnage is practically double that of the previous 
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LATHE FOR USE OF HIGH-SPEED STEEL. 
CONSTRUCTED BY MESSRS. SCHUMACHER AND BOYE, CINCINNATI, OHIO. 
(For Description, see Page 9.) 

















Fig. 1. 
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year, it is still less than in three of the earlier years to this country. The contribution to the South | Merchant Ships over 10,000 Tons Gross Register. 
of the decade, the decrease from the maximum being | American Republics is, perhaps, the most noticeable ; Tons. IH.-P. Builder. 
about 10 per cent. it is made up for the most part of small craft for the 7 ~ “~pereeeeee liner 22,724 15,120 si — 
= P — : : | meri y . . 
In Table IV. on page 13 the foreign tonnage is classi- | development of internal trade along the great water- | jcjitni-American liner 17,250 9,800 oo 


fied according to nationality. Germany tops the list once | ways of Brazil and Buenos Ayres, and suggests that} Nieuw Amsterdam 

again, with a total of 95,255 tons. This is partly made | the continuance of peace in that quarter of the world is | Cunard Liner Carmania 19,594 23,000 J. Brown and Co., 
up by large ships, and is equal to the tonnage of the | having its effect in the development of commerce. The |... itis Os pen A wee 
three previous years combined. It is, however, rather | Italian contribution is exceptionally satisfactory, and Rangoon —— ad —o 
under the total for 1900. Norway and Sweden are/is probably due to the change in the bounty laws. | 

this year given separately, consonant with the political| Denmark, with 9812 tons, has taken an average | repairing ship built by Sir James Laing and Sons, of 
situation ; it will be noted that when the totals are| amount; but Portugal has considerably increased its Sunderland. This is of 14,660 tons dis Reads 
combined the output is 30 per cent. greater than in the| quota. The French tonnage is small, due, again,| Table V. on the next pose classifies the vessels 
previous year, which itself was exceptionally large ;| to bounty considerations ; it includes quite a number | according to size. It will be seen that, as in former 
and is equal to the four years 1900 to 1903 combined. | of trawler and fishing vessels, of which this country | years, more than half of the vessels are under 500 
These Norwegian and Swedish ships are, as we has madea speciality, but in the a of which | tons; many of these are small craft, but are neverthe- 
have already indicated, handy-sized vessels of about | France, Germany, and other Continental countries | less of considerable importance in the commerce of the 
3000 tons, and undoubtedly compete keenly with | are now taking a part. The Belgian boats are mostly | nation, and contribute largely to the expenditure on 
British vessels. The Colonial contribution is again | such fishing craft. As to the other countries on the | ee They are not all reckoned by Lloyd’s, 
very satisfactory. Holland, with 32.442 tons, swelled | list, the only remark that need be made is that the) and this in alarge measure accounts for such discre- 
by a 17,250-ton ship built at Belfast, has been a| United States 300 tons is due to a steam-yacht ;| pancies as may arise between our figures and those in 


satisfactory client. The Japanese total is made up of | American millionaires seem still to prefer British the well-known Register of Shipping. It will be noted 
warships. Austria-Hungary has again been a fairly | design and construction. | from the table that there has in recent years been an 
good client ; although, when comparison is made with As to the size of the vessels built, we append a note | increase inthe number of vessels of between 3000 and 
the early years of the century, some basis is found for| of the merchant vessels of over 10,000 tons gross | 4000 tons. This, as we have pointed out elsewhere, is 
the suspicion that the home builders are beginning to | register. Last year there were three vessels in this | almost a standard size of tramp steamer; but there has 


have an influence on the orders which formerly came| category. This year we have not included the naval! this year been a very considerable development in size, 
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TABLE V.—Showing Sizes of Vessels from Private Yards. 








Under 500 tons .. as ... 7389 773 735 | 944 791 

Between 500 and 1,009 tons 5t 81 60 | 66 46 
», 1000 ,, 2,009 ,, 75 75 106| 71 82 
o we , S88 » 56 70 51 51 
» 3900 ,, 4,000 ,, 131 = 135 7 | 90 113 
5, 4000 ,, 5,000 ,, 104 64s 42:|s«BS 
5» 6000 ,, 6,000 ,, ol: 6) 22 
, 0000, 2000... -.|. Bl. 2) Bet & 
if ND. o AAMT ce 9 3 9! 15 9 

Over 10,000 tons .. me a 10 "| 7: 


This does not include Royal Dockyard ships, of which in 1905 
two were 16,350 tons, and one 13,5£0 tons. 

* Includes a dock for Bermuda. t Includes a coaling dépéot 
for the Navy. 
the number of vessels between 4000 and 5000 tons 
having been about doubled. The same remark applies 
to vessels between 5000 and 6000 tons. Of ‘the larger 
ships, which necessarily fluctuate, the numbers are 
about an average. 

In subsequent articles we hope to deal with the 
return of each firm separately; but in this general 
review we include the firms who have produced over 
40,000 tons, reckoning in this case only Board of Trade 
measurement. Kleven firms come under this category, 
as compared with seven in the previous year. The 
first place is taken by Messrs. Doxford, of Sunderland, 
who ‘built twenty vessels, all'of them of the turret 
type, the total production being 86,632 tons. This, 


Shipbuilding Firms Producing over 40,000 Tons. 
Messrs. Wm. Doxford and Sons, Sun- 


derland —.. + ve a -. 20 vessels, of 86,632 tons 
Messrs. Harland and Wolff, Belfast .. 9 - 85,287 ,, 
Messrs, Swan, Hunter, and Wigham- 

Richardson, Newcastle. . é a oe pn 74,424 ,, 
Messrs. Russell and Co., Port Glasgow 18 vs 71,540 ,, 
Messrs Wm. Gray and Co., Hartlepool 19 ~ 63,226 ,, 
Sir W. G. Armstrong, Whitworth, and 


Co., Newcastle .. “ os a ws 61,082 ,, 
Messrs. Workman, Clark, and Co., 


Belfast .. aa “7 <i oe: oe - 58,190 ,, 
Messrs. J. L. Thompson and Sons, Sun- 

derland .. . - we . 1 » 48,000 ,, 
Messrs Vickers Sons and Maxim, 

Limited, Barrow in-Furness .. oO ~ 41,500 ,, 
The Northumberland Company, New- 

castle os “< e o oo 0 ” 40,928 ,, 
Messrs. Furness, Withy, and (Co., 

Hartlepool . oe ; ~— i 40,696 ,, 


however, is not a record for one firm, as in 1903 
Messrs. Harland and Wolff produced 110,463 tons, 
while their average for five years has been equal to 
Messrs. Doxford’s total of this year. This year it 
will be noted that they come second, with nine 
vessels, of 85,387 tons, which includes the two largest 
ships of the year. The output of Sir W. G. Arm- 
strong, Whitworth, and Co., of Newcastle, includes 
two warships. That of the Vickers Company is still 
more significant, as it is entirely made up of expen- 
sive vessels, exclusively intended for naval work. The 
eleven firms named have collectively produced 671,514 
tons, equal to 38 per cent. of the total output of the 
United Kingdom. 

We also give a list of marine engineering firms 
producing over 40,000 indicated horse-power. This 


Engineering Firms Producing Machinery over 
40,000 Indicated Horse- Power. 


The North-Eastern Company, Limited, Wallsend 


LH.-P. 


and Sunderland. i ee as é 104,095 
Messrs. Richardsons, Westgarth, and Co., 

Limited, Middlesbrough, Sunderland, and 

Hartlepool .. “sn ee “_ Me: + 76,250 
Messrs, Harland and Wolff, Limited, Belfast .. 72,081 
The Wallsend Slipway and Engineering Com- 

pany, Limi ae os we ne ie 66,800 
Messrs. Vickers Sons and Maxim, Limited, 

Barrow-in-Furness . . e - oe os 64,900 
The Fairfield Company, Linnted, Govan oe 56,500 
Messrz. Blair and Co., Limited, Stockton-on- 

Tees .. “A i ve - oe we 55,150 
Messrs. Denny and Co., Dumbarton... a 54,300 
The Parsons Marine Steam-Turbine Company, 

Limited, Wallsend .. “~ ie se +“ 50,600 
Messrs. George Olark, Limited, Sunderland .. 50,000 
Messrs. John Brown and Co., Limited, Clyde- 

bank .. ee ee Bs be om ba 45,000 
Messrs. Workman, Clark, and Co., Belfast - 44,250 
Messrs. D. Rowan and Co., Glasgow... o* 43,160 


list is headed by the North-Eastern Company, who 
have works at Wallsend and Sunderland, and, at 
these, built engines mostly for general trading ships, 
with a total of 104,095 indicated horse-power. This 
is 1430 indicated horse-power more than in the pre- 
vious year, while the average output for seven years 
is 92,497 indicated horse-power. The second firm on 
the list—-Messrs. Richardsons, Westgarth, and Co., 
Limited—have three works, and, in addition to the total 
indicated horse-power on the list, constructed turbines, 
and gas, rolling-mill, and pumping-engines of 48,100 
indicated horse-power, making in all 124,350 indicated 
horse-power ; the third and fourth firms only have 
each one works, so that if we consider the output of 
an individual establishment, Messrs. Harland and 
Wolff and the Wallsend Company are entitled to great 
credit. The latter firm, in addition to the boilers for 
the machinery noted (66,800 horse-power), constructed 





boilers for other ships equal to 24,060 indicated horse- 
power—in all 90,860 horse-power. The next firm on 
the list, the Vickers Company, were concerned en- 
tirely with naval machinery. The Fairfield Company’s 
pare Fa is for six vessels. Denny and Co.’s total, 
like that of the Parsons og me is mostly turbine 
work. Messrs. John Brown and Co.’s 45,000 horse- 

wer includes the largest turbine machinery yet made. 
Phe thirteen firms on the list compare with nine in 
the previous year, twelve in 1903, nine in 1902, and 
twelve in 1901. These thirteen firms produced 793,036 
indicated horse-power of machinery, or 54 per cent. of 
the total indicated horse-power produced in the United 
Kingdom during the year. 


(To be continued.) 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Glasgow Pig-Iron Market.—When mal « -iron market 
opened last Thursday a good tone prev . Cleveland 
warrants, after being done at 54s. 24d. cash, declined to 
54s., and closed with sellers at 54s. ld. cash. Forward 
warrants were done at 543. 6d., 54s. 64d., 54s. 5d., and 
54s. 6d. one month, closing at 54s. 64d. one month sellers. 
The business amounted to about 14,000 tons. Hematite 
was not dealt in, but was quoted 723. 6d. cash and 733. 
one month sellers. Two lots—1000 tons—of standard 
foundry iron changed hands at 53s. cash. In the after- 
noon the market was again fairly busy, and 11,500 
tons of Cleveland warrants chan hands. The prices 
were 543. Ohd. to 54s. cash, 54s. 14d. twenty-one days, 
54s. 6d., 54s. 44d., and 54s. 5d. one month, and 55s. 1d. 
to 55s. three months. At the close sellers quoted 
543. Old. cash and 543. 6d. one month. Hematite, 
2500 tons, were dealt in at 72s. 6d. one month, clos- 
ing with sellers at that figure. On Friday morning the 
tone of the market was very steady, and Cleveland 
warrants were done at 54s. cash, 533. 11d. seven days, and 
54s. 44d. onemonth. The dealings amounted to 6500 tons, 
and closing sellers quoted 54s. 04d. cash and 54s. 5d. one 
month. Hematite was done at 72s. 3d. seventeen days, 
72s. seven days, and 72s. 1d. fourteen days, the amount 
of the business being 1500 tons. Standard foundry iron, 
to the extent of 3000 tons, was put through at 52s. 10s. 
cash. The settling prices were :—Scotch, 583, 6d.; Cleve- 
land, 54s.; hematite, 72s.; and Standard foundry iron, 
523. 9d. There was no afternoon session, the market 
closing for the annual New Year holidays, and remain- 
ing closed on Monday and Tuesday. When business was 
resumed to-day (Wednesday) the tone was very firm, and 
rices advanced in sympathy with the advance on the 
ndon market yesterday. Cleveland warrants opened 
at 54s. 8d. cash, and after advancing 4d., were done 
at 54s. 7d. and 54s. 74d., and closed with sellers at 
54s. 74d. cash. Forward warrants were done at 55s. 
and 55s. 1d. one month, and closed with sellers at 55s. 
one month, while 55s. 9d. was paid for 1000 tons at three 
months. The turnover was about 20,000 tons, and there 
was also one lot of Scotch done at 583. 9d. cash, and 1000 
tons of hematite at 72s. 5d. cash. In the afternoon Cleve- 
land warrants were again strong, and the cash dealings 
were at 54s. 9d., 54s. 8hd., and 543. 104d., and at the 
close sellers’ quotation was 54s. 11d., or 34d. up from the 
forenoon close. Forward warrants were also up, and 
realised 55s. 2d., 55s. 3d., 55s. 24d., and 55s. 34d. one 
month, with closing sellers at 55s. 4d. one month, and 
three months warrants (2500 tons) changed hands at 
55s. 104d. to 56s. to 55s. 11d., with closing buyers over at 
56s. he turnover was about 19,000 tons, and there was 
also dealings in hematite to the extent of 3000 tons, at 
72s. 3d. to 72s. 44d. cash, and 72s. 74d. eighteen and 
fifteen days, and closing sellers quoted 72s. 6d. cash. 
The market quotations for makers’ No. 1 iron are as 
follow :—Clyde and Calder, 68s.; Gartsherrie, 68s. 6d.; 
Summerlee and Langloan, 703.; Coltness, 76s. (all shipped 
at Glasgow); Glengarnock (shipped at Ardrossan), 68s.; 
Shotts (shipped at Leith), 68s.; and Carron (shipped at 
Grangemouth), 70s. 


Sulphate of Amnonia.—The market for sulphate of 
ammonia is at present very quiet, and there is an absence 
of inquiry. The current price is about 12/. 10s. net for 
prompt business, but even 2s. 6d. per ton less has been done 
within the past week. For the last week of the year the 
shipments from Leith Harbour amounted to 217 tons. 
The present price, which is the same as at December 31 
last, is the lowest touched during the t year, while 
the highest level was 13/. 5s. Throughout the twelve 
months a fairly good business was done, and, generally 
speaking, the prices realised were very satisfactory. It 
is estimated that the world’s total production is about 
half a million tons per annum, and of that quantity the 
United Kingdom contributes nearly one-half. 


Scotch Steel Trade.—The local steel trade during the 
t year has been one of exceptional activity all round. 
The Socend for steel for shipbuilding purposes, early in 
January last, was so great that plates and angles were 
advanced 2s. 6d, per ton, making ship-plates 5/. 17s. 6d. 
per ton and angles 5/. 7s, 6d. per ton, less 5 per cent. 
Angles were again advanced by 2s. 6d. per ton in August, 





by 10s. in September, by 10s. in October, and 5s. in Dec- 

ember, and are now 6/. 15s. per ton, less 5 percent. The | 
increased activity in shipbuilding which took place | 
in the early autumn, coupled with the scarcity of raw | 
material and the enhanced price of the latter, forced 

the steel-makers to again raise their quotations for 

ship-plates, and therefore in September the price was ad- | 
vanced to 6/. 7s. 6d. per ton. In October another 10s. was | 
put on to the price, and this was followed by 5s. in Nov- | 
ember, making the quotation 7/. 2s. 6d. per ton, less | 


5 percent. The year finished with that as the official 
price ; but, as is well known, makers have been getting 
even more than that for their production. Reports 
from the various steel makers show that the twelve 
months just finished have been entirely satisfactory. 
In the plate and bar mills of the Steel Company of 
Scotland, Limited, the output has m a record one, 
these departments havin all employed to their full 
capacity. Messrs. David Colville and Sons, Limited, 
Motherwell, report that 1905 was a prosperous year, 
and that their output was again increased by about 10 
per cent. over any former year. Records have also been 
made in other establishments, but these need hardly be 
enumerated here. Turning now to look into the future, 
we are brought face to face with the question, Can the 
great activity which has characterised the past year con- 
tinue during 1906? kers themselves are sanguine, in 
fact confident, that the mt trend of affairs indicates 
continued prosperity. rtainly there is a large amount 
of work on hand, in some cases nearly enough to cover 
the first half of this ed ; but then we have always the 
fear of disturbing influences in the labour market. Last 
year, with the exception of the joiners’ and pattern- 
makers’ strikes, there was an absence of friction between 
masters and men; and if only a good feeling can con- 
tinue to prevail), then there is almost no fear but that, 
a year hence, we will be able to chronicle another pros- 
perous year’s trade. . 








Derwent VALLEY Warter.—The construction of the 
Rowsley and Whatstandwell section of the Derwent 
aqueduct was commenced early in 1904, and about 520 

ards of tunnel had been driven, of which 180 yards have 

en lined with concrete, at the date of the last available 
return. On the cut and cover about 300 yards of trench 
had also been excavated. It further appears that 1350 
oy of 45-in. pipes had been laid, while 1860 45-in. pipes 
ad been delivered out of 2580 required. The masonry 
at the stream crossings and the valve houses had also 
been completed. An arrangement was made with the 
Midland ilway Company for additional sidings at 
Grindleford, the existing sidings having been found in- 
sufficient to deal with the increasing requirements of the 
works. Building operations have been authorised by 
the Derwent Water Board on a length of founda- 
tion exposed at Derwent and approved by both the 
board’s engineer and Mr. G. H. Hill, consulting engineer. 
The Derwent Water Board has also sanctioned the pur- 
chase of additional plant and machinery necessary to 
expedite the completion of the work. Building has pro- 
ceeded at Howden Dam, as the weather has permitted, 
on foundations which have from time to time been re- 
ny to the board as satisfactory by the engineer of the 
ard and Mr. G. H. Hill. In order to gauge the flow 
of the Derwent below its junction with the Ashop, both 
with a view to comparison with the results shown by the 
rain-gauges, and to furnishing information which may be 
useful in dealing with any claims in connection with the 
discharge of compensation water, the Derwent Water 
Board has authorised the engineer to build a weir across 
the Derwent, just above the Yorkshire bridge. 





PeRsonaL.—We learn that the partnership which has 
for so many years existed between Mr. John Charles 
Coode and Mr. William Matthews has been determined 
by mutual consent as from December 31, 1905. Mr. Wm. 
Matthews has taken into partnership Mr. Maurice Fitz- 
Gerald Wilson, late superintending engineer of the 
Admiralty Harbour Works, Dover, Mr. Arthur Trevenen 
Coode (a son of Mr. J. C. Coode), and Mr. Thos. Leigh 
Matthews (a nephew of Mr. Wm. Matthews), and the 
new firm will continue to carry on business under the 
style of Coode, Son, and Matthews, at 9, Victoria-street, 

estminster, as heretofore.—Mr. J. Watt Sandeman and 
Mr. J. Mitchel Moncrieff, of Newcastle-on-Tyne, inform 
us that the partnership which has existed between them 
for fourteen years terminated on the 3lst ult. by mutual 
consent. From January 1, 1906, they will carry on 
practice independently— Mr. Sandeman at the same 
address, 1, St. Nicholas Buildings, and Mr. Moncrieff at 
Consett Chambers, Pilgrim street, Newcaatle-upon-Tyne. 
—Messrs. Topham, Jones, and Railton are converting 
their business into a private limited liability company 
under the style of “‘Topham, Jones, and Railton, 
Limited,” and on and after the 10th inst. all transactions 
will be conducted under that name. The existing part- 
ners will be directors, and will have the entire control of 
the company. The conversion is made pasty for 4 
sonal and private reasons.—The partnership which had 
for some years past been carried on by Messrs. Alfred J. 
Boult, Harold Wade, B. E. Dunbar Kilburn, and Wil- 
liam John Tennant, as chartered patent agents, is dis- 
solved by mutual consent, as from December 31, 1905. 
Messrs. Alfred J. Boult, Harold Wade, and William 
John Tennant will continue to practice in ae song at 
the same address—111 and 11d, Hatton-garden, E.C.— 
under the style of ‘‘Boult, Wade, and Tennant.” Mr. 
B. E. Dunbar Kilburn will on practice in his own 
name at Chancery-lane Station Chambers, High Holborn, 
W.C.—Messrs. J. Beardshaw and Son, Limited, are re- 
moving from 118, Cannon-street to 181, Bridge House, 
Victoria-street, E.C., close to Blackfriars District Railway 
Station. All written communications should be addressed 
to ‘Baltic Steel Works, Sheffield,” to ensure prompt 
attention.—Mr. Marshall H. Bennett, A.M.I. Mech. E., 
A.M.I.E.E., has resigned his ition with the British 
Thomson-Houston Company, Limited, and will enter 
into partnership with Messrs. Thomas L. Scott and Co., 
contracting engineers, of 3, London Wall - buildings, 
E.C.—The offices, warehouses, and dépéts of the Ameri- 
can Coaland Shipping Company, of Paris, are transferred 
since the 1st inst. to 37, Boulevard Bourdon, and 6, Rue 
Jacques-Cceur, 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Mr. Thomas Bradbury.—The death has occurred, at 
the age of sixty-six, of Mr. Thomas Bradbury, who has 
been for many years the head of the firm of Messrs. 
Thomas Bradbury and Sons, Limited, silversmiths, of 
Sheffield. The firm was established over 150 years aG0, 
and it is probably the only one in the city that originally 
manufactured the famous old Sheffield plate. The de- 
ceased was a most experien draughtsman, and his 
technical knowledge of the silver-plate trade was almost 
unique. He was a competent judge of pictures, works 
of art, and silver, and was an enthusiastic collector, but 
he took no part in public affairs. 


Messrs. William renee g and Sons, Limited.—Mr. W. B. 
Burdekin has resi the secretaryship of Messrs. 
William Jessop and Sons, Limited, of Brightside, and 
has become a director. Mr. Cedrick Howell, the ac- 
countant of the company, has been appointed secretary. 


The Iron and Steel Trades-—In some departments of 
the large works operations were resumed on Tuesday, 
and later in the week in other departments. With regard 
to the steel trades, the year is regarded as opening very 
favourably. Most makers brought forward a good deal 
of business, and orders are already being placed for 
further supplies. Manufacturers of all kinds of railway 
material are finding their people in most departments 
regular employment, and an increasing business is bein 
done in all kinds of steels required in connection with 
a and engineering work. There are engineer- 
ing firms who are so pressed with orders that they asked 
their men to make their holidays as short as ible. 
They are, for the most part, engaged on plant and machi- 
nery to the orders of local firms, who are anxious to 
have them yr mm at the earliest possible date, in 
anticipation of their being urgently needed. The rolling- 
mills are busy, although overtime is not necessary. There 
are firms who state that last year was the best they have 
had, on the whole, for over twenty years. In some of the 
lighter industries the year has started fairly well; but, 
as a rule, much more work could be done if orders could 
be obtained. It is regarded as a singular fact that no 
improvement is noticeable in the demand for blades, 
scales, springs, and other parts of cutlery produced by 
machinery, but there is confidence that there are better 
times ahead. 


The South Yorkshire Coal Trade.—Holidays have been 
observed during the first part of the week at most of the 
South Yorkshire collieries, but there has been no diffi- 
culty in re meng op J such supplies as were required, as the 
consumption in the works was comparatively small. The 
North-Eastern Railway Company have settled their 
contracts for supplies of best steam coal at an advance of 
3d. per ton; but the Midland, Great Northern, and other 
principal consumers are still holding out for a continuance 
of old rates. There is a steady demand for house coal 
both rary f and for distant markets, and prices remain 
firm ; but the trade is not in a sufficiently prosperous state 
to encourage advances. There is a good inquiry for 
common coal for boiler and similar purposes, and the coke- 
makers are still well employed. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The market was re-opened 
to-day after the holidays, but not very many people put 
in an appearance on ‘Change. A very cheerful tone, 
however, prevailed and some business was done. No, 3 
g.m.b. Cleveland pig was not obtainable under 54s. 94. 
f.o.b., and at least one contract was made at that price 
for delivery over the first half of the year. Some of the 
makers were inclined to ask 55s., and the opinion was ex- 
pressed that the value was likely to go up another shilling 
ortwo. No.4 foundry was 52s. 6d.; grey forge, 52s.; mot- 
tled, 51s.; and white, 50s. 6d. East Coast hematite pig 
was steady and not quotably altered, but the tendency was 
decidedly upwards. Market rates were on the basis of 
70s. 6d. for early delivery of mixed numbers, but a rise 
was predicted, seeing that the production is inadequate, 
and is not likely to be increased in the near future, owing 
to the fact that Spanish ore is not too easily ob- 
tained. Rubio of 50 per cent. quality was 20s. 6d. ex- 
ship Tees. Middlesbrough warrants opened at 543. 74d., 
and stiffened by the close to 54s. 104d. cash buyers. 


Manufactured Iron and Steel.—These two important 
branches of the staple industry are in a very healthy 
state, and in fact the position is more satisfactory than 
for years past. Nearly every firm in the district is well 
supplied with orders, and some producers have contracts 
secured which will keep them busy throughout 1906. 
Under these circumstances quotations naturally tend 
upwards ; but they have not as yet been quotably raised 
since our last report. Higher prices, however, are 
anticipated. Market rates stand:—Common iron bars, 
‘l.; best bars, 72. 10s.; iron een and iron ship- 
angles, each 7/. 5s. ; steel bars, 62. 15s. ; steel ship-plates, 
il. ; steel ship-angles, 6/. 123, 6d. ; iron ship rivets, 8. ; 
steel ey ek nc 8. ; steel sheets (singles), 7/. 10s. ; steel 
sheets (doubles), 8/, ; steel joists, 6l. 7s, 6d. ; and heavy 
Sections of steel rails, 67.—all less the customary 24 per 
cent., except rails, which are net cash at works. 


Shipments of Iron and Steel. —The shipments of iron 
and steel for the last month of 1905 totalled 128,571 tons, 
and were made up of 79,640 tons of pig iron, of which 
44,559 tons went abroad, and 35,081 tons coastwise ; 
20,294 tons of manufactured iron, of which 13,042 tons 
were despatched foreign, and 7252 tons coastwise; and 
28,847 tons of steel, of which 19,101 tons were shipped 





foreign, and 9746 tons coastwise. As usual, Scotland 
was the largest receiver of pig iron, taking 23,621 tons. 
Italy was second with 12, tons, Holland third with 
5339 tons, and Sweden fourth with 4111 tons. India was 
by far and away the best customer for both manufactured 
iron and steel, receiving 9051 tons of the former, and 
7796 tons of the latter. Sen Skinningrove, a neighbour- 
ing small port, 12,283 tons of pig iron were shipped last 
month, all but 1598 tons of which went to Scotland. 

Coal and Coke.—Fuel is, on the whole, steady and firm, 
at rates similar to those last named. Medium blast- 
furnace coke is about 17s. 6d. delivered here over the 
next few months. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Prices for large steam coal have remained 
steady to firm ; the best descriptions have made 12s. 9d. to 
133. per ton, while secondary qualities have ranged 
between lls. 6d. and 12s. 34. per ton. The house-coal 
trade has shown little change ; the best ordinary qualities 
have made 13s. 6d. to 15s. per ton, while secondary de- 
scriptions have ranged from 103. 6d. to 11s. per ton ; 
No. 3 Rhondda large has brought 13s. 6d. to 13s. 9d. per 
ton. Foundry coke has been quoted at 18s. 6d. to 19s, 
per ton; and furnace ditto, at 16s. 6d. to 17s. per ton. 
As grey. iron ore, Rubio and Almeria have made 
19s. 6d. to 203. per ton upon a basis of 50 per cent. of iron, 
and charges, including freight, insurance, &c., to Cardiff 
or Newport. 


Wages in Wales.—A meeting of the Joint Committee 
of the South Wales and Monmouthshire Iron and Steel- 
Workers and Mechanics Sliding-Scale Association was 
held at Abergavenny on Saturday, to receive the auditor’s 
joint report for the three months ending November 30, 
1905. The result was that wages were advanced 14 per 
cent. from January 1. 


Dowlais.—Great progress has been made in the erection 
of new blast-furnace plant. The Goat Mill has been prin- 
cipally employed in executing foreign orders for steel 
rails, although, as usual, a quantity of billets has also 
been rolled. The Big Mill has been employed upon 
various small goods, but the output has not been up to 
the average. 


Cardiff Coal Exports.—The exports of coal from Cardiff 
last year are ‘7 approximately at 16,813,673 tons, as 
compared with 17,479,504 tons in 1904, and 16,859,795 
tons in 1903. It should be noted that the exports for 
December were estimated. Bunker coal was exported 
from Cardiff last year to the extent of 2,820,000 tons, as 
compared with 2,816,201 tons in 1904 and 2,760,385 tons 
in 1903. It should be noted that the exports for Decem- 
ber were estimated. The exports of coke from Cardiff 
last year were 59,000 tons, as compared with 41,760 tons 
in 1904 and 51,408 tons in 1903. It should be noted that 
the exports for December were estimated. The exports 
of patent fuel from Cardiff last year were 415,000 tons, 
as compa with 473,530 tons in 1904, and 382,220 tons 
in 1903. The exports for December were estimated. 

The Swansea Valley.—The steel trade has continued 
active. Employment has also been regular in connection 
with the production of tin-plates, although fewer orders 
have been received for ternes. The small bituminous 
coal trade has shown a slight improvement. 


Quick Despatch at Newport,—A record for despatch at 
Newport is believed to have been created by work done 
in the twenty-four hours from 4 p.m. on Friday to 4 p.m. 
on Saturday. At 3 p.m. on Friday the steamer Marie Z. 
‘Michalinos, owned by Messrs. Michalinos and Co., of 
London and the Piraeus, arrived in the Alexandra Dock 
from Dunkirk, light. An hour later she went under 
Nos. 6 and 7 hoists, and in sixteen hours she had shipped 
a cargo of 4459 tons of coal. In the ensuing four hours 
she bunkered 504 tons. Thus, within twenty-four hours 
she shipped 4963 tons of coal, and left for the Piraeus. 








Nova Scotian Coat.—The year which has just closed 
has been the most prosperous in the history of the Nova 
Scotian coal trade. The output has been about 5,000,000 
tons, and the demand has been greater than the supply. 
Extensive developments are anticipated during 1906. 





ENGINEERING APPOINTMENTS FOR INDIAN Civit SEr- 
vick.—The Secretary of State for India will this year 
make not less than ten appointments of assistant engi- 
neers to the Indian Public Works Department, in addi. 
tion to the appointments made from Cooper’s Hill. 
Applications must be made on printed forms, to 
obtained from the Secretary, Judicial and Public Depart- 
ment, India Office, Whitehall, and must be received 
between the dates of March | and May 1, 1906. Candi- 
dates must be between the ages of 21 and 24 years on 
July 1, 1906, and be sons of British subjects of European 
descent. They must have such an engineering degree of 
a British university as is recognised by the Institution of 
Civil Engineers as sufficient for exemption from the ex- 
amination for the associate membership in the latter body, 
and must be physically suitable for Indian service, an 
able to ride. The selected candidates will leave for India 
about October next, a first-class passage out being granted, 
and will enter the service as third-grade assistant engi- 
neers at a salary equivalent to 280/.a year. Promotion 
is entirely independent of seniority, and the higher 
branches of the service are well remunerated. The pen- 
sions granted on retirement from the service, and the 
leaves and furloughs allowed, are fully stated in the regu- 
lations as to ay oy | of assistant engineers, which 
can be obtained from the India Office. 





MISCELLANEA. 


Tue Board of Trade have issued a list of the applica- 
tions for provisional orders, which have been deposited 
with them up to December 21 last, under the provisions 
of the Electric Lighting Acts, 1882 to 1890. In the 
number there are twenty-five applications by urban and 
rural district councils and corporations, and thirty by 
companies and private concerns. 


The great ectivity which the Bremen shipping world 
is at present demonstrating through the establishing of 
new lines has caused all the big Hamburg shipowners 
to form a defensive union, and in addition to this a new 
shipping concern has formed under the name of the 
Syniicate Company. The fleet of this company will com- 

rise ten steamers each of 4000 to 8000 tons, and Herr 
Bollin, the energetic director of the Hamburg-American 
Company, has in the meantime taken over the manage- 
ment of the new company. 


Experiments with sand tracks as a means of stopping 
runaway wagons are in sa on the Lancashire and 
Yorkshire Railway. The track in question forms a 
“shunt” to the main line between Oornholme and 
Todmorden. In the experiment, wagons were let loose 
on a colliery branch, and allowed to run down on to the 
main line by gravity, the speed attained being 40 to 50 
miles an hour, and at this speed they were turned into 
the sand track. The experiments were considered suc- 
ce3sful, all but the longest trains being safely pulled up 
in the sand track. 


The largest masonry bridge in the world has recently 
been completed at Plauen, in Saxony. It has a span of 
90 metres (295.4 ft.), the versed sine being 18 metres 
(59.04 ft.). It carries a roadway 11 metres (36.8 ft.) wide, 
and two pathways, each 3 metres (9.84 ft.) wide. The 
typical loads for which it was designed include a train of 
15-ton wagons, or one of three steam rollers, weighing 23 
tons each. The arch ring is built of a blue-grey stone, from 
the quarries of Theuma and Tip orf, laid in cement 
mortar. Itis 4 metres (13.12 ft.) deep at the springings, 
and 1} metres (4.92 ft.) deep at the key. Thecurve of the 
arch is of the three-centre type, the radius at the key 
being 105 metres (344.4 ft). The work was started in 
August, 1903, and completed last summer, the total cost 
being about 29,500/., inclusive of about 1000/. spent in 
land purchase. 

In its report for the half-year ended December 31, 
1904, the Brighton Railway Ter made the following 
momentous announcement :—‘‘ The proprietors are aware 
that the company has obtained special parliamentary 
powers for the establishment of electric traction on its 
system, and they have been informed on several occasions 
that the subject was under consideration. The board has 
now decided, on the recommendation of its consulting 
electrical engineer, made after a long and exhaustive 
inquiry, to carry out a scheme of electrification on the 
South London Railway from Battersea Park to Peckham 
Rye, upon a system presenting many novel features, the 
working of which will be watched with great care. The 
initial cost will not be large, and the results will be very 
interesting, and may have a most important bearing upon 
the future working of the company’s traffic.” 

Under the direction of a committee of the Syracuse 
Metal Trades Association, headed by Professor Sweet, 
a trade school on new lines is being organised at Syracuse. 
To this end a company has been formed with a capital of 
about 10,000/., mainly provided by local manufacturers. 
The school will be run as a working shop, manufacturing 
articles for sale in the open market, and in conjunction 
with this shop there will be a school at which the workers 
will attend. The intention is to provide some substitute 
for the old-fashioned ‘apprenticeship, now fallen into 
disuse. The hope is that by working on the lines stated 
a supply of realy skilled workmen, with a knowledge of 
princi &s as well as of handicrafts, will be produced, ti 
the. ultimate advantage of the manufacturers who are 
financing the undertaking. Professor Sweet has arranged 
to give half his time to work at the school without pay. 
The complete course will extend over three years. 








Contracts.—The Corporation of Glasgow have decided 
to instal three further turbo-generators of 3000 kilowatts 
each, and the complete contract, including turbines, alter- 
nators (two of which are of Dick, Kerr, and Co.’s make, 
whilst the third is to be of the Ned ery mony me Company’s 
make), together with condensing plant, has been placed in 
the hands of Messrs. Willans and Robinson, Limited, of 
Rugby, who will manufacture the turbines and condensers 
themselves. Two of these turbine sets are intended for 
installing in the St. Andrew’s Cross Station, whilst the 


be | third will be installed in the Port Dundas Station. 





Tue Hematite Inon Trapr.—The annual statistics of 
the hematite iron trade show that in the North-West of 
England this industry has been prosperous of late. The 
ae of hematite iron and speigel amounted in 1905 to 
1,345,613 tons, an increase of 265,113 tons on 1904. The 
stocks at the end of the year, including 51,863 tons held 
in warrant stores, were 77,565 tons, and the increased con- 
sumption during the year was 791,009 tons. Foreign 
shipments of hematite iron during the past year were 
47,672 tons, ‘an increase of 13,416 tons on 1904. Coast- 
wise shipments of hematite iron last year were 288,263 
tons, an increase of 14,205 tons. Foreign shipments of 
steel were 134,054 tons, a decrease of 27,021 tons. Coast- 
wise shipments of steel reached 335,983 tons, an increase 
of 78,977 tons ; and deliveries of iron locally and export 
by railway were 981,953 tons, an increase of 163,388 tons. 
The average number of furnaces in blast during the past 
year was 294, and the average value of hematite iron was 
60s. 5d. per ton. 
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SAFETY APPLIANCES FOR COTTON-SPINNING MULES; QUADRANT PINION GUARDS 


(For Description, see Page 4.) 
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ENGINE-ROOM PERSONNEL IN THE 
NAVY. 


In a former number of ENGINEERING (see page 
769 of our last volume) we commented on the 
‘*Statement of Admiralty Policy,” a recently-issued 
official publication, which dealt chiefly with the 
training of officers for engineering duties ; and we 
concluded by expressing a hope that those who are 
to specialise for the engineering branch will have to 
go through a course sufficiently practical to enable 
them to become engineers, according to the true 
meaning of the term. Unless the misgivings we 
expressed are unfounded, there seems likelihood of 
the battle, waged years ago for recognition of 
the naval engineer’s position, being fought again. 
The men who can do the work, and must therefore 
be best able to direct the work, will demand ade- 
quate reward for their services. We are told by 
the statement that ‘‘ in the largest ships only three 
engineer officers will be required in addition to the 
warrant officer watch-keepers—viz., a commander 
(E.) or a senior lieutenant (E.) as chief engineer, a 
lieutenant (E.) as senior engineer, and a junior 
lieutenant (E.) as junior engineer.” It is very 
evident that with this limited complement of execu- 
tive engineer officers there must be a numerous 
class of another grade, the members of which need be 
experienced and highly trained engineers, what- 
ever they may be called. 

Up to the present time the engine-room artificers 
have constituted the assistant-engineer branch of 
the service, and no one—certainly not the engineer 
officers of the Navy—will deny that they have 
proved an admirable and trustworthy class of men, 
Owing to the dearth of engineer officers, theartificers 
have had duties entrusted to them which necessi- 
tated technical knowledge and executive ability of 
a high-class. Over fifteen years ago, the then First 
Lord of the Admiralty, Lord George Hamilton, 
said, in the House of Commons, that ‘‘ the back- 
bone of the (engineering) complement must be 
essentially working engineers.” There is a dis- 
tinction to be drawn between ‘‘ backbone” and 
brains, but if the nominated commissioned officers 
of the new executive-engineer branch are to become 
‘** observational” (we thank the First Lord for 
teaching us this word), the men, now represented 
by the engine-room artificers, must take over their 
duties. It would seem that the process has already 
begun—in fact, has been going on for some time. 

n spite of the difficulty of obtaining skilled 
men, owing to the treatment the Admiralty has 
meted out to the engine-room artificers, the pro- 
portion of the latter rating borne on the books of 





a first-class war vessel has increased very greatly | 


of late. Thirty years ago, there were in a ship of- 
the-line about five enyineer officers to one engine- 





room artificer ; in the future, under the new scheme, 
the conditions will be reversed to this extent: that 
the artificers will outnumber the engineer officers 
it. | by about six to one, if not more. far as the 
actual working of the ship is concerned, the change 
will be more apparent 7 te real, for the engine- 
room artificer of to-day is quite capable of per- 
forming the duties of the junior engineers of the 
early years of steam. 

In all ranks and ratings of the engine-room com- 
plement, from the chief to the stokers, more ad- 
vanced technical knowledge and greater skill are 
needed than of old. Formerly there were the main 
engines and little else, except the necessary pumps, 
with low-pressure steam and slow piston speed. 
Now «# big fighting ship may have about a hundred 
different engines on board. In addition to the 
main engines and boilers—the latter of the water- 
tube variety, with high-pressure steam and more 
complicated management—there are the electric- 
light machinery, including dynamos, although the 
engineering department is not supposed to under- 
stand electric motors ; air- compressing machinery 
for the torpedoes ; steering-engines; hydraulic 
machinery ; distillers and evaporators ; pumps in- 
numerable ; ventilating-engines ; steam capstans ; 
hoisting gear for torpedo and other boats ; Tem- 
perley trausporters; and all the pipes, valves, 
steam connections, fittings, electric leads, and 
numberless other mechanical appliances, many of 
a very complicated nature. Beyond the steam and 
electrical departments, the engineer is responsible 
for gun-mountings; the above - water —_—. 
tubes, which are beyond the resources of the 
armourers ; all machinery for loading and working 
guns, for supplying ammunition, and for turning 
turrets, barbettes, and platforms ; all water-tight 
doors and their gear; Whitehead torpedoes; and 
submerged discharge-tubes and their gear. 

The higher and more scientific attainments 
needed for these duties fairly demand increased 
reward, and this demand has been recognised in 
the case of engineer officers by the improved 
position that will be given to them under the 
new scheme. The engine-room artificers have 
also had their “+ improved in some im- 
portant respects. p to seven years ago they 
could not advance beyond the rating of chief petty 
officer, but in 1898 provision was made to give 
fifty of them warrant rank. It may be added that 
at the beginning of this year the number had so 
increased that no less than 372 artificer engineers 
were provided for amongst the warrant officers of 
the last estimates. This was rather more than a 
quarter of the whole number of warrant officers, 
there being 1170 gunners and boatswains, and 266 
carpenters, besides head schoolmasters and head 
ward-masters, bearing warrants. 

Still further advances have been made, for the 
First Lord’s annual statement of 1904-05 gave notice 
that the proposal had been carried out to estab- 
lish a new rank of chief artificer-engineer, and in 
the last estimates eighty of this rank were classed 
among the engineer officers. The most striking 
change, however, was that announced by Lord 
Selborne in 1904, when he stated that two chief 
artificer-engineers would be advanced to the rank 
of lieutenant as soon as they had been one year in 
their new grade. 

The result of these changes was soon apparent, 
for in the following year the First ae stated 
that for the first time during recent years the full 
number of engine-room artificers had been obtained. 
No doubt, for some good mechanics of superior 
standing the prospect of rising to commissioned 
rank is a great inducement to enter the veg 
but the chance appears to be somewhat remote, 
until within a few months ago—and, so far as we 
know, up to the present—only two of the engineer- 
lieutenants in the Navy List have risen from 
among the three to four thousand engine-room 
artificers. Doubtless, however, there will be more ; 
but probably it is the fuller prospect of reaching 
the more appropriate status of warrant-officer that 
would constitute the chief inducement to the young 
mechanic to enter the Navy. About six years ago, 
in an article on ‘‘The Engine-Room Staff,”* we 
discussed the position of the engine-room artificers, 
pointing out how fully they were entitled to claim 
warrant rank. In the course of our remarks we 
commented on the efforts being made to substitute 
for engine-room artificers men who had not been pro- 
perly trained as craftsmen, or, as we thea ond, 





* See ENGINEERING, vol. teviil., page 79. 
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‘*to supersede the mechanic by a half-trained man 
would be as dangerous a policy in its way as sub- 
stituting imperfectly-trained executive officers for 
competent engineers.” In explanation of the latter 
part of the quotation, we may remind our readers 
that a proposal was then being my forward to give 
executive ofticers a superficial book-knowledge of 
engineering, and then put them in direct charge 
of the engine-room, trusting to mechanics to do 
the work. It is to be hoped that the new scheme 
of training will not develop into this. That is, 
however, a matter already dealt with in our article 
of December 8 last. 

The former scheme for substituting men who hid 
been originally trained as mechanics for the engine- 
room artificers was on the lines of giving to stokers 
certain duties of a mechanical nature, such as had 
originally been carried out, under the superintend- 
ence of engineer officers, by the engine-room arti- 
ficers ; and it is a development of this plan that is 
now being tried. The engine-room artiticer class, 
as is well known, is recruited from young artisans 
who have learnt their trade in private employment. 
The best of these men, after a little experience in 
the Navy, are amongst the most valuable in the 
service ; for they have had an experience that is 
difficult to get in any other way than that they 
have followed. A distinguishing feature is their 
resourcefulness, and the practical manner in which 
they perform all duties. Unfortunately, they are 
not all of the same high standard, for the treat- 
ment the class received led to difficulty in obtain- 
ing recruits, and some were admitted who ought 
not to have been passed into the service. 

The present attempt to transform stokers into 
mechanics is not being attended with much success. 
From fifty to sixty of these stoker-mechanicians 
have been in training at each of the three prin- 
cipal dockyards, and a certain number—between 
thirty and forty—have been drafted into His 
Majesty’s ships. The original idea was to give 
them two years’ training in the dockyard. The 
full details are somewhat difficult to ascertain, but 
so far as our information goes the course is as 
follows :—During the first year, one month is de- 
voted to copper-smithing, one month to boiler- 
imaking, one month to engine-smithing, and nine 
months to fitting and turning. The remaining 
twelve months, constituting the second year, are 
devoted to the use of tools. The men have also 
to attend school and lectures. Before passing into 
the Navy as stoker-mechanicians, an examination 
is held, and certain trial jobs have to be performed 
to the satisfaction of an official appointed for the 
purpose. 

The first objection to the scheme is that too 
much is attempted in too short a time. The 
engine-room artificers, it should be stated, are 
recruited from the different trades : fitter, copper- 
smith, boiler-maker, plumber, &c. After com- 
mencing as a boy, the recruit has —— spent 
a seven years’ apprenticeship, and perhaps two 
or three years as an improver, even if he has 
not worked for a time as a full journeyman. As 
against this the stokers are enlisted at full age, and 
may have been agricultural labourers, or porters, 
or have followed any other unskilled calling. The 
future stoker-mechanician presumably does not 
commence his mechanical training until he has 
been some time in the service, so that he may have 

iven proof of his generel fitness for promotion. 

utting aside any special genius exceptional men 
may possess, it is very difficult for anyone, say of 
thirty or thereabout, to acquire manual dexterity ; 
and we can therefore easily believe what we hear 
as to the lack of skill displayed by the stoker- 
mechanicians already drafted into the service. No 
doubt the men passed their examinations success- 
fully. After the cost of two years’ teaching had 
been expended on 150 to 200, the authorities 
responsible for the scheme would not be over 
anxious to acknowledge its failure. Certain trial 
jobs were the crucial test imposed, and the chief 
thing noticeable about them was the time occupied 
in their performance—in some cases three times as 
long as an average mechanic would take over the 
same task. If the work was performed decently at 
all, we consider it creditable to the men, however 
long it took. 

It will not be understood from what has been 
said that we do not see the value of stokers being 
taught to help in the mechanical operations that 
must form so large a part of the task of refitting 
after a naval action. In war time one must make 
the best of many makeshifts ; and it is conceivable 





that, after the majority of the engineers and 
artificers had been disabled, a by-no-means perfect 
mechanic, in the shape of a stoker, might be very 
welcome. We are also fully alive to the ad- 
vantage of giving the stokers a chance of advance- 
ment : a hopeless and dispirited class can hardly 
be efficient for the humblest duties; but the 
question arises whether, in spite of all this, the 
money spent on endeavouring to convert not 
very promising raw material into skilled mechanics 
might not be more profitably directed to other 
ends. The Admiralty appear to have had an 
idea of this sort, for some time ago a plan 
was introduced by which artificers would be, 
as it were, ‘‘ home-made” at the dockyards. The 
scheme originally devised was to have an open 
examination of dockyard apprentices, the successful 
candidates to be entered for training as engine- 
rocm artificers, and to be known as boy-artificers. 
The plan, however, did not prove satisfactory, and 
arrangements were made for certain local educa- 
tional authorities to nominate a limited number of 
boys. How this part of the scheme will answer 
remains to be seen, but it is hoped that recruits will 
be obtained from among the sons of skilled artisans 
in the engineering and manufacturing districts. 

The plan of training up the personnel of the Navy 
from early youth has much in its favour, but it has 
also some disadvantages for the engineering branch, 
the chief being its narrowing influence. The system 
is too new, however, for any definite conclusions to 
be drawn as to its success. To judge by official 
statements, however, the system appears to pro- 
mise well. It was only a few days ago that Ad- 
miral Sir Lewis Beaumont distributed prizes to the 
boy-artificers who are being trained on the floating 
engineering establishment at Devonport known as 
the Indus. He then stated that the boys of the 
senior class had shown themselves capable of deal- 
ing with repairs and new constructive work similar 
to that undertaken by fully-qualified mechanics. 
How far Admiral Sir Lewis Beaumont is a judge 
of these matters, or by whom he was prompted, we 
cannot say ; but the statement indicates that the 
ag authorities have secured some remarkable 

ys. 

The boy-artificers, however, will not come for- 
ward for some time yet. Meanwhile the Navy 
will have to depend on engine-room artificers who 
have been persuaded to enter the Navy from pri- 
vate trade—a source from which they have been 
drawn since the rating was instituted, thirty-four 
years ago. It should be remembered that these 
men came into the Navy as trained mechanics, 
without having cost the country anything ; whereas 
to educate the boy-artificer is a very expensive 
piece of work. The same remark applies to the 
stoker-mechanician, with the added disadvantage 
that the money will be spent on raw material that 
is often not at all promising ; whilst stokers, un- 
like boys, demand a man’s wage. 

It is to be regretted that Lord Cawdor’s recent 
statement contains passages on the subject of 
engine-room watch-keeping which seem to indi- 
cate that an injustice is to be done to the engine- 
room artificers. It is intimated that the ‘ class 
should not, as heretofore, be called upon to under- 
take ordinary watch-keeping duties, but should be 
enabled to devote all their time to the real calling 
of artificers, and the watch-keeping duties should 
be undertaken by men selected from the stoker 
ratings after a suitable course of instruction.” This 
sounds complimentary, although the statement is 
not very explicit, but it doubtless means that the 
stoker-mechanicians, who ‘‘are to be eligible for 
promotion to warrant-officer rank, for duty as engine- 
room watch-keepers,” will displace the engine-room 
artificers for that purpose. Now watch-keeping has 
dignities and emoluments attached, and it is to be 
presumed these will be transferred from the arti- 
ficers to the stokers. This is an injustice. The 
engine-room artificer is a skilled mechanic ; his 
training has cost a considerable sum and much sacri- 
fice on the part of his parents or himself. Whilst the 
stoker, in his previous state as a labourer, may have 
been earning 25s. a week, the engine-room artificer 
has been getting only apprentice pay. This sacrifice 
to learn a trade is put at the service of the country 
when the engine-room artificer joins the Navy. 
Beyond this there is a class feeling, which is as 
rife among the working classes as it is in Mayfair, 
and is equally worthy of consideration. 

Hitherto, according to the regulations, the officer 
of the watch in the engine department, whether 
an engineer officer or an engine-room artificer, has 


|immediate control, and exercises general super- 


vision. Now if a promoted stoker is to become 
officer of the watch, it would seem that the engine- 
room artificer will be subordinate to, and must 
take his orders from, the man who has hitherto 
belonged to a lower grade. To bring it more 
home, we may imagine the artificer commanding 
the engineer, or the carpenter giving orders to the 
commander. 

The First Lord’s statement speaks of ‘‘ ordinary 
watch - keeping ;” but all watch-keeping is not 
ordinary. Sometimes something goes wrong, and 
then the man who has been on watch is the most 
likely to know what is the matter. Very often 
there is a suspicion that everything is not as it 
should be ; certain slight indications that may or 
may not mean a breakdown. Then all at once dis- 
aster culminates, and immediate action is needed. 
This makes it needful that competent engineers 
should keep watch : men who have been trained in 
the craft, and can scent disaster seemingly by 
instinct, but actually by reason of intimate know- 
ledge of all that pertains to engines and boilers. 
Such knowledge is not to be gained by a two years’ 
perfunctory course in a dockyard, as all engineers 
who have had practical experience in the super- 
vision and maintenance of machinery well know. 
We are quite ready to admit that it may be diffi- 
cult for those who have not themselves had a 
training in mechanical engineering to appreciate, 
as it ought to be appreciated, the danger of en- 
trusting to unskilled men duties which, although 
for the greater part of the time ordinary enough, 
may yet at any moment demand that prompt and 
resourceful action which ample practical experience 
can alone assure ; but the lesson is one which must 
be learnt. 

It is doubtless complimentary to the engine- 
room artificers for the First Lord of the Admiralty 
to intimate that they are too precious for ‘‘ ordinary 
watch-keeping duties ;” but unless their numbers 
are much reduced, one begins to wonder what will 
be the nature of the repairs and renewals upon 
which they are to be so constantly employed while 
the ship is at sea. In port one can understand 
that there is plenty to do in overhauling and repair- 
ing, but then watch-keeping as at sea falls into 
abeyance, and the overhauling is practically the 
whole duty of the engine and boiler-rooms. Cer- 
tainly here the highly-skilled men must be in 
charge, but under the new regulations the artificers 
would be subordinate to the stoker-mechanician, 
according to the rules of the service as generally 
understood. In any case, a large number of engine- 
room artificers will remain petty officers, whilst 
the promoted stokers would hold a warrant. Thus 
the men of superior attainments in their sphere 
would be subject to those who had been advanced 
over their heads. The whole scheme seems to us 
injudicious to a degree, besides being a distinct 
breach of faith towards the engine-room artificers 
already in the service. 

Of course, there is the commissioned oflicer over 
all, but with only three engineers on a line-of- 
battle ship or a first-class cruiser, supervision 
would be largely in the hands of the subordinate 
branches. Independently of numbers, however, 
there is the danger, to which we have already 
alluded, and to which we cannot help returning, 
of the new class of executive engineer officers not 
being educated for practical work. However 
erudite they may be, however much they may be 
crammed with the ‘‘ bookish theorick ” during their 
four years’ course, whatever instruction they may 
get from models, experimental engines, or labora- 
tory appliances, they will not become competent 
to direct important repair or reconstruction opera- 
tions until they have been brought into practical 
contact with the actual machinery of the vessels in 
the making, and have attained some degree of 
manual skill. It would be as reasonable to expect 
them to reach county cricket form by watching from 
the pavilion, or to qualify as surgeons by being 
spectators in the operating theatre. 

We hope we do not misconstrue the Admiralty 
statement, but it seems to us there is to be read 
between the lines a failure on the part of the Board 
to recognise the value of practical work; or a 
desire to save the young gentlemen cadets from the 
dirty part of the business. As we read of ‘‘ob- 
servational work” being set down as part of ‘‘the 
special course of instruction to qualify as engi- 
neer officer,” there comes back from long ago the 
memory of a foolish nursery rhyme, which seems 
so to fit the present circumstances that we quote it 
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in spite of its foolishness ; which, indeed, con- 


stitutes its fitness :— 


*** Mother, I want to learn to swim ;’ 
‘Oh, yes, my charming daughter ; 
Hang your clothes on a gooseberry bush, 
But don’t go near the water.’ ” 








ELECTROLYSIS BY ALTERNATING 
CURRENTS. 

Wuetuer or not electrolysis by alternating cur- 
rents will prove of any technical value, it would 
be premature to say. As early as 1879 Berthelot 
obtained certain organic oxidation and reduction 





effects by these means. Some years ago Richards and 
Répper proposed to prepare cadmium sulphide—a | 
yellow colouring material—by sending alternating | 
currents through two cadmium electrodes dipping | 
into a solution of sodium thiosulphate. That process | 
did not answer, and could hardly answer if carried | 
out as proposed. On the other hand, Brochet and 
Petit have succeeded in preparing the platino- 
cyanide of barium, for which the study of electric 
radiations has created so great a demand, with 
the aid of alternating currents, passing through 
two platinum strips immersed in a solution of barium 
carbonate in hydrocyanic acid. Theoretically, in 
any case, electrolysis by means of alternating 
currents is a most interesting and promising field 
of research. Kelvin, Kohlrausch, and many promi- 
nent scientists have worked in it. In how far the 
field is promising, we see at once from the investi- 
gations of Max Le Blanc and Schick, of Karlsruhe. 

Under ordinary circumstances, we might think, 
there should be no such thing as _ alternating- 
current electrolysis. For the metal which the 
anodic current impulse dissolves should be pre- 
cipitated again by the next cathodic impulse, and 
the solution remain unchanged. This is ina certain 
measure correct for symmetric currents in which 
both impulses are of the same duration and 
identical, apart from the direction. But polarisa- 
tion, current density, temperature, diffusion, 
chemical affinities, and solubilities complicate the 
problems so much that the effects cannot be pre- 
dicted. In spite of all these difficulties, Le Blanc 
and Schick have found in such experiments a way 
by which the velocity of certain reactions may be 
studied. Copper cannot be precipitated from its solu- 
tion in potassium cyanide by continuous currents 
because, we assume, the copper forms complex 
ions in this solution. The formation of these 
ions must take a certain, though very small, time. 
If we apply asymmetrical alternating currents of 
high frequency, we may succeed in changing the 
current direction before the copper ions have had 
time to enter into complex combinations, and 
thus we may stop the further solution of copper 
by the cyanide. 

As a matter of fact, Le Blanc finds that 
while, with 1000 current alternations per minute, 
the dissolution of the copper proceeds quanti- 
tatively as with continuous currents, it becomes 
less with higher frequency, and has diminished 
to one-third of its original value, when 38,000 
alternations are applied. This may be inter- 
preted to mean that the reaction between the 
copper ions and the cyanide solution was quite 


complete at the end of sooth of a minute, but in- 


1 , : 
33,000¢H minute, and had not begun—if 


certain extrapolations may be relied upon—after the 
expiration of the first so-coot® of a minute. We 
presume in this ar, 


complete in 


ment that the formation of 
the ions themselves is instantaneous. 

We have presupposed in these cases that the 
current impulses were asymmetrical. This is often 
essential, as we pointed out, and in some of the 
experiments the one impulse lasted three times as 
long as the other, so that the one electrode was 
essentially the anode, and the other the cathode. 
Under these conditions the one electrode—both of 
the same metal, copper—becomes lighter, because 
some of its copper is dissolved off ; the other | 
heavier, because copper ions are precipitated on it 
before entering into complex ions. Expressed in 
voltameter percentages, the anode loss by weight | 
rose from 50 to 52, and the cathode gain decreased 
from 50 to 48 per-cent., for instance; at high 
frequencies, with conditions of perfect symmetry, | 
both figures would have been 50. When, however, 
the electrodes were strongly heated and quenched 
in alcohol, so as to offer an amorphous instead of a 
crystalline surface, the copper passed into a kind of 





passive or noble state, and too little copper was dis- 
solved, while the deposition proceeded unchecked ; 
hence the cathode gain was represented by figures 
like 55 and even 68, and the anode loss was 46 
and 42. This noble copper shows a difference of 

otential against the ordinary crystalline copper. 

he passivity disappears under the influence of 
symmetrical alternating currents. Le Blanc regards 
the state of passivity, which many metals assume 
to a greater or lesser degree, as an indication of dif- 
ferent degrees of reaction velocity in the transition 
from the metallic into the ionic state. 

We have mentioned the researches of Brochet 
and Petit. They also worked chiefly in solutions 
of potassium cyanides, and found that different 
metals behave very differently. While certain 
metals were more readily dissolved by alternating 
currents when the frequency was raised, others 
passed through a maximum, and were less attacked 
at the highest frequencies. The solubility of the 
resulting cyano-compounds, no doubt, has a con- 
siderable influence, and we do not wonder that 
nickel and iron should have shown marked pecu- 
liarities. According to Le Blanc,’ the second 
cathodic current impulse should liberate hydrogen, 
if the iron has meanwhile entered into a complex 
combination. Brochet observed a peculiar hydro- 
gen evolution in the case of platinum in cyanide 
solutions, but he rejects Le Blanc’s hypotheses 
altogether. 

In order to be sure that he is dealing with alter- 
nating-current impulses lasting for definite periods, 
Le Blanc has been using a commutator, although 
aware of the objections to any such mechanical 
device. He is now constructing an improved appa- 
ratus which is to give 25,000 alternations per second, 
not per minute. Many other experimenters use 
ordinary alternating currents, relying upon the fact 
that the current, if not asymmetrical to start with, 
will become so, owing to polarisation and phase lag. 

Mengarini, one of the first who studied the pro- 
blems in more recent years—1891—arrived at the 
conclusion that as regards coulombs per second, 
the decomposition by alternating currents will 
always be less than with continuous currents, 
and that the current density must not sink below 
certain values, depending upon the electrodes, 
electrolyte, &c., and the frequency must not exceed 
certain figures, if there is to be any decomposition 
at all. He studied polarisation in particular, re- 
cognising its full importance, and stated that no 
decomposition would take place unless the cathode 
area was small enough to ensure a fully polarised 
condition being reached by the current impulse 
applied. Mengarini likened the effect of polarisa- 
tion to that of self-induction. Others saw more 
resemblance between the electrolytic cell and a 
capacity, but differed as to the question whether 
an electrolytic cell produces a phase difference, 

A great amount of work has been done on polari- 
sation ; but the conditions are so complex that one 
hesitates to draw any general conclusions from the 
mass of detail. A brief communication which Mr. 
W. R. Cooper brought before the Faraday Society a 
few weeks ago clears up one point, and it is to be 
hoped that Mr. Cooper will resume this fruitful 
mode of research. He applied Duddell’s oscillo- 
graph to alternating-current electrolysis; he is 
probably not the first in this respect, but he has 
given us a very good explanation of the nature of 
polarisation. We might regard the polarisation of 
a voltameter as of the nature of a capacity, repre- 
sented by a condenser in series with a resistance, 
charged by a sine current, and then polarisation 
should be in quarter phase with the current, 
provided the electrolytic resistance be small. But, 
though polarisation may rise as rapidly as the 
potential difference to which it is due, it falls 
more slowly. While, therefore, the applied pres- 
sure has rapidly fallen to zero, the electromotive 
force of polarisation will still be appreciable, and 
the voltameter therefore will act like a one-sided 
and, moreover, leaky condenser, which refuses to dis- 
charge until forced by a reverse charge. The higher 
the applied potential difference, the greater will be 
the leakage ; when the back electromotive force can 
rise no further, visible decomposition will set in. 
The sine curve therefore becomes distorted, and 
we have the asymmetry above spoken of. Mr. 
Cooper exhibited some very instructive pressure 
and current curves, taken with the osci logra h 
during the electrolysis of dilute sulphuric acid by 
wire electrodes and currents of frequency 83 per 
second. The looked-for shape of the current curve 
and the phase difference came out quite distinctly ; 





but with higher potentials the phenomena became 
complicated. 

The investigations of Professor Ernest Wilson, 
which the Faraday Society discussed on the same 
evening, follow another interesting, but, we venture 
to think, rather premature line, considering the 
complexity of the conditions which he himself 
emphasises. Professor Wilson plots the applied 
coulombs against the electromotive forces, and 
obtains a kind of hysteresis diagram, marking the 
energy absorbed for electrolysis work. As the 
frequency rises, the enclosed area of this curve 
diminishes ; this holds good for the electrolysis of 
sulphuric acid with platinum electrodes, and for 
the electrolysis of the same acid and of various 
salts by means of electrodes of aluminium, lead, 
copper, zinc, and iron. As a rule, the amount of 
metal dissolved diminishes as the frequency rises. 

The behaviour of platinum electrodes in particular 
has occupied many investigators. Continuous cur- 
rents do not dissolve platinum ; alternating currents 
dissolve it according to some investigators, and 
only tend to weaken its cohesion according to Mar- 
gules, Kuer, and others. Brochet and Petit believe 
that the frequency does not matter in the case of 

latinum electrodes when in cyanide solutions. 

hey maintain that neither direct nor alternating 
currents will alone dissolve platinum in dilute 
acids, but that combined direct and alternating 
currents will do so. The chief condition is, in their 
opinion, that the current strength should fluc- 
tuate ; interrupted direct currents should hence also 
have powerful solvent effects. All these are labora- 
—_ experiments, however. ‘In their attempts to 
utilise waste alternating currents for the electro- 
lysis of water, Van Name and Griifenberg ob- 
served that all electrodes, including platinum, 
iridium, and gold, would corrode in dilute sul- 
phuric acid, and that iron, nickel, copper, and 
silver did not any better resist the action of dilute 
alkalies if continued for longer periods. The eles- 
trode difticulty would certainly be great in commer- 
cial alternating-current electrolysis. 








THE RESOURCES OF MANCHURIA. 

THE disappointment which was felt in Japan 
over the non-payment by Russia of an indemnity 
for the expenses of the war has given place to a 
determination to make the most of the new con- 
ditions which are the result of the war. Of these, 
the most important is the utilisation of | the 
resources and possibilities of Korea and China . 
for the development of industry and commerce. 
In a sense, Japan is no longer an island empire, 
for a good service of steamers with connecting 
railways has, for industrial and commercial pur- 

ses, made her part of the Asiatic main- 
and, the vast resources of which are in some 
respects more conveniently situated than those 
of some parts of Japan. As an illustration of 
what we mean, we need only point to the iron and 
steel works at Wakamatsu, an excellent harbour 
in the north-western corner of the Island of Kynshu, 
10 miles distant from the important port of Moji, 
and to the extensive shipbuilding and engineering 
establishment at Nagasaki, both of which are as 
convenient for China as for Japan. Already the 
raw materials for the production of iron are being 
imported in considerable quantities from China ; 
and, on the other hand, the Chinese are taking 
advantage of the shipbuilding yards of Japan. 
The cotton - spinning industry has made very 
rapid progress in Japan, and the Japanese are 
now not only able to supply the greater part 
of their own wants, but - to export con- 
siderable quantities of cotton yarn into China, 
Korea, and neighbouring countries. These are 
only illustrations of what must be expected in the 
future in other departments of industry, and we 
must be prepared for a considerable amount of com- 
petition from our allies in the Far East. We 
cannot complain of this, for economic conditions 
and efficiency of work and organisation ultimately 
decide the industrial position of any country. Our 
economic conditions are rapidly changing—at least, 
relatively to those of other countries—and our 
efficiency has lost much of the advantage it once 
showed over that of some of our competitors. Our 
evident duty is to make the most of our resources 
and to maintain our efficiency at the highest pos- 
sible standard. 

We learn from the Japanese newspapers, recently 
received in this country, that arrangements are 
being made not only for the utilisation of the 
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resources of the territories which have come under 
the influence of Japan, but also for the settlement 
of large numbers of Japanese in them. The system 
of alter adopted by the Japanese in Korea 
has also been introduced in Manchuria on a con- 
siderable scale. Japanese civilians have been 

rmitted to enter the country freely, and Antung, 

eng-huang-cheng, Mukden, Dalny, and Niuch- 
wang have already become populous Japanese cities. 
Niuchwang, where there were only about 100 
Japanese before the war, and 1000 a year ago, has 
now 6000 Japanese inhabitants, and this number is 
being further swelled by the arrival of from 50 to 
100 immigrants daily. The military authorities 
are working a light railway between Antung and 
Feng-huang-cheng. In early summer these places 
had a population of more than 5000 each, and they 
are still growing. Representatives of many large 
Japanese firms engag' in various enterprises have 
been investigating the possibilities of the country, 
and are impressed with its wealth. 

A recent report of the American Consul at Niuch- 
wang gives some useful information with regard 
to the mineral resources of Manchuria, which, he 
says, are well known to be valuable. Coal has 
been mined for several years ina primitive way, 
and the operations of the Russians in this direction 
attracted attention near Mukden. Gold, both in 
quartz and placer, is found, as are copper, silver, 
and other minerals. But just what the field offers 
in the way of practical mining ibilities is, 
as yet, subject to careful investigation. Many 
agree, however, that Manchuria is one vast field 
of mines and rich farming and grazing lands. 
Indeed, some of the samples of ore promise 
fabulous results, but, as a rule, the question 
of entering into the operation of, and as yet, 
indeed, the securing of title to, good pro- 
perties is indefinite and too nebulous at this 

rticular time to prove attractive to capital. 
With the new conditions resulting from the war 
the mineral resources of Manchuria will, no doubt, 
be thoroughly prospected, and the requests for 
concessions, which were put aside on account of 
the war, will be renewed. Galena ores recently 
assayed show 1.14 oz. in gold and 1.13 oz. in silver 
per ton. Various quartz samples assayed showed 
an average of 0.54 0z. in gold, and as high as 
1 25 oz. in silver. Most of the coal has an abun- 
dance of slate and ash, although coal of a quality 
without a superior in the Far East has for years 
been mined in a small way in the Liao Penin- 
sula. This winter it is probable that the bulk of 
the Manchurian coal supply for domestic purposes 
will come from Japan or elsewhere in the Far 
East, and the price to be paid will be in the 
neighbourhood of 16 dols. Mexican, or 9 dols. gold, 
per ton. 

Mr. Hiraoka, a well-known member of the 
Japanese House of Representatives, recently 
visited Manchuria, and in one of the Japanese 
journals he gives a very glowing account of the 
resources of Manchuria. For instance, he speaks 
of a coal-mine at Fushan, which, he says, has veins 
50 ft. thick and a length of 37 miles (the width 
is not mentioned), so that 1200 million tons of coal 
are in sight. Calculating on a basis of only half 
that quantity, and supposing that the annual out- 
put is equal to that of the well-known Miike mine 
in Japan—namely, one million tons—it appears 
that Fushan has a life of 600 years, and the 
total value of the mineral should be from 1200 
to 2000 million yen ; and its quality is quite as 
good as high-class —— coal. Even with the 
present primitive appliances it can be delivered 
at the railway for 2 yen per ton, and if it cost 
3 yen to transport it to Tairen, its total cost 
at the latter place will be 5 yen. With im- 

roved appliances, however, a yen per ton could 

saved, and thus the mineral could be delivered 
at Tairen for 4 yen (8s.) per ton, which is only 50 sen 
(half a yen) dearer than ordinary Japanese coal. 
The Japanese are not therefore likely to make 
large profits for any length of time by having a 
monopoly of cheap coal. On the whole, however, 
they are more concerned with the supply of the raw 
material for metallurgical and industrial purposes 
than with the sale of such material, and the figures 
which we have given confirm the opinion that the 
mineral resources of China can be imported into 
Japan at a very moderate cost—a matter of the 
greatest importance to the latter country from the 
manufacturing point of view. When we further 
remember the immense possibilities of the Chinese 
market for all kinds of manufactured goods, we see 





that the economic position of Japan is a strong 
one, and that if she continues to maintain her high 
standard of efficiency, she will soon attain an im- 
portant position as a manufacturing country. 








SHEAR AND ADHESION IN 


REINFORCED CONCRETE. 

A READER of current engineering literature, or a 
student of methods appertaining to the uses of 
cement, n no very highly-develo 
faculty for observation to be struck by the fact that 
reinforced concrete construction has, during the 
last year or two, made enormous strides. The way 
this comparatively new material has come to the 
front is really wonderful—though, after all, perhaps 
it need not be regarded as strange, if we consider 
how it lends itself to many forms of construction 
where strength and economy are particularly de- 
sired. Like all new things, however, it is liable to 
abuse. Admirable as it may be for certain pur- 
poses, when used by those who really understand 
its properties and recognise its limits, there is, of 
course, the danger that it may be employed in 
a@ manner quite unsuited to it, by those persons not 
thoroughly competent to undertake the task. 
Herein lies the great danger of reinforced con- 
crete—the factor of ignorance—which at once 
introduces grave risks. That there have been 
numberless structures erected into which reinforced 
concrete has largely entered, and which have been 
designed by competent engineers or architects, is 
well known, and these structures will, we have 
little doubt, prove satisfactory in every way, and 
stand the test of time. But what of those in the 
construction of which the necessary knowledge 
may have been lacking? The thought is not a 
pleasant one, and the growing popularity of the 
material increases the feeling of apprehension. 
So many factors enter into the problem, and round 
some of these there is more or less uncertainty —an 
uncertainty that may be increased vastly by a little 
carelessness on the part of the workmen who mix 
the concrete and arrange the reinforcing material, 
or primarily by ignorance on the part of those who 
designed the structure. Are these feelings of ap- 
prehension justified? We think they are; but 
whether the element of danger should be magnified 
till it acts as a check on the use of concrete steel 
is another matter. Certain risks in such things 
must always be faced, if any progress is to be e 
in engineering construction. The point we wish 
to emphasise is that all work of this kind should 
be entrusted to men thoroughly competent to carry 
it out, who have all the latest knowledge with regard 
to it, so to speak, at their finger-ends. 

Time will assuredly teach us many things about 
this new material, and some of the lessons may be 
unpleasant. It is always with gratification, there- 
fore, that we notice the carrying-out of carefully- 
conducted experiments by workers in different 
parts of the world, which have in view the extension 
of our knowledge of the subject; for with re- 
inforced concrete—more, perhaps, than with most 
materials—practical investigation is worth a great 
deal more than theory. In fact, nearly all the 
knowledge we have about it appears to have been 
derived from experiments, and the formule we use 
in our calculations are largely empirical. 

Points on which engineers have, perhaps, felt 
particularly in doubt are two that are directly con- 
nected with the adhesion between the concrete and 
the steel; for it is on this adhesion that the 
value of the material—at any rate, with plain bars 
—entirely depends. One is the effect that long- 
continued vibration may have on this adhesion, and 
the other the risk that may attach to the use of 
rusty reinforcing material, or the liability of water 
to obtain access to the steel and cause rust. 

Opinions have from time to time been strongly 
expressed on these subjects, both in Europe and 
in America, and we need hardly wonder at it ; for 
if the now almost universal belief that there is 
little or no danger likely to accrue from either rust 
or vibration should have no sound foundation, the 
serious trouble that the future has in store for us 
we hardly like to contemplate. 

But are these beliefs without good foundation ? 
With regard to the protective effect of good cement 
concrete on steel embedded therein, all the evi- 
dence and all the experience that engineers have 
been able, so far, to accumulate, seem to show 
that, when proper care is exercised in the operation, 
steel and iron may be encased in cement concrete 
so as to be completely protected from corrosion. We 





use the expression ‘‘ when proper care is exercised” 
advisedly, for there can be little doubt that if this 
am care be lacking, confidence in the relia- 
ility of the results must be lacking also. Of course, 
it may be said that the use of reinforced con- 
crete is of comparatively recent date. Quite true. 
Still, though the time that has elapsed since it 
began to be recognised as a valuable constructive 
material has not been long, it has been suflicient 
to —_ engineers in path faith in it; and 
nf e more conclusive evidence e a long ta 
of time were necessary, it is surely given by the 
well-established case of a piece of iron embedded 
in cement for over 2000 years being found perfectly 
clean when taken out. Again, there is strong 
evidence to show that oxide of iron cannot exist 
in contact with cement, and that rusted bars 
embedded in cement will, in the course of a month 
er two, be as bright as when new, the rust having 
been deoxidised by the formation of a ferrite of 
calcium which protects the bars. If it were actually 
dangerous to embed rusted metal in concrete, rein- 
forced concrete construction would very quickly go 
out of use, for the practical impossibility of putting 
reinforced rods in concrete without more or less 
exposure to the weather is manifest. 
ith regard to the effect of vibration on the 
adhesion between the steel reinforcement and the 
concrete there is considerable difference of opinion, 
and it would appear to be a point on which a series 
of carefully-conducted experiments would be of 
great value. For probably no amount of theorising 
will ever settle it satisfactorily. Practical tests 
will form the only really reliable guide, and we 
do not know that these have ever been carried 
out on any extended scale. Such tests would 
perhaps also do more than anything else to demon- 
strate the merits or demerits of plain reinforcing bars 
against special bars of twisted or of corrugated 
form ; for it seems to us that if it can be shown 
that the former can be thoroughly relied upon 
when subject to continuous vibration for long 
periods of time, advocates of the latter would lose 
one of the strongest arguments they have in 
support of forms of steel possessing a more or less 
positive bond with the concrete. This subject is 
one which in certain quarters it is almost dangerous 
to mention : the feelings of certain makers and advo- 
cates of shaped bars running so high as apparently 
to blind them to a reasonable view of the matter. 
In fact, to such a length has the matter gone that 
one firm manufacturing a special form of bar in 
America has actually, when advertising their mate- 
rial, made the astounding statement that with it 
adhesion between the concrete and the steel is not 
necessary. If this opinion were to become general, 
the sooner reinforced concrete went out of fashion 
the better. 

Great though the advances made in reinforced- 
concrete construction are, we have by no means 
yet reached a stage when further experimenting 
may be looked upon as unnecessary, and we trust 
that much more work will be undertaken in this 
direction. 

One line along which such experiments might be 
carried is a further investigation as to how far it is 
necessary, or advantageous, to use diagonal bars to 
take the shearing stresses in reinforced concrete. 
There is much diversity of opinion on the point, 
and some very interesting and useful tests with 
regard to it have recently been made in America 
by Mr. J. J. Harding, and described by him 
in a paper read before the Western Society of 
Engineers. The tests were carried out for the 
Chicago, Milwaukee, and St. Paul Railway Com- 
pany, who, on account of the considerable amount 
of reinforced-concrete work which they wished to 
construct, particularly in the covers of fiat culverts, 
desired more information on the subject than they 
found available at the time. They found that 

revious tests were fairly in accord, as far as 
aatiameneunnt failure was concerned, but that 
there was very little reliable information con- 
cerning the liability to failure from excessive 
shearing stresses. Ten different sets of three 
beams each were made, and the amount of rein- 
forcement used was about 0.75 per cent. of the 
area of the concrete above the centre of the steel, 
and Ransome, Johnson, Kahn, as well as plain 
bars, were used. As the tests were carried out 

icularly with a view to ascertain the effect of 
Pigh-unit shearing stresses, the ratio of the dis- 
tance above the centre of the steel reinforcement 
to the length of the span was made as large as could 
be done without going beyond the limits of actual 














JAN. 5, 1906. ] 


ENGINEERING. 


23 








practice. The length of the span was 12 ft., and 
the beams were all made 12 in. wide. The depth, 
however, was made to vary with the number and 
size of the bars used. The concrete was made up of 
1 part Atlas Portland cement, 2 parts clean sand, 
and 5 parts crushed limestone of a size less than 
2in. Mortar in the proportion of 1 to 2 of cement 
and sand was used for the bottom surface of the 
beams, up to the level of the top of the bars. The 
beams were kept for about four months before they 
were broken, and the loading was placed at one- 
third points, rollers being used at the points of ap- 
plication of the load and at the points of support. 

The reinforcing bars were, as we have before 
stated, of different makes—some plain, and others 
shaped with a view to assist adhesion. In some 
of the beams they were placed in a single horizontal 
row, while in others a double row was tried. Some 
of the tests were made on beams in which the 
bars were quite straight, while other beams had 
some of the bars straight, and the remainder bent 
up diagonally between the middle third of the 
length of the beam and the ends, in order to test 
what assistance these gave to the beam when the 
shearing stresses were high. 

We cannot here give the detailed results of all 
the tests, though they are very interesting, and 
seem to show most clearly the advantage gained by 
diagonal reinforcing bars, particularly where unit 
shearing stresses are high. We can, however, give 
briefly the conclusions at which Mr. Harding 
arrived as the result of his tests. They are :— 

1. An amount of reinforcement about 0.75 per 
cent. of the area of the concrete above the steel is as 
much as can be economically used in beams carrying 
heavy loads, and subjected to large shearing stresses. 

2. At the ends of all large concrete beams 
diagonal reinforcement should be used in order to 
develop the full strength of the beam, and also to 
prevent a sudden failure. 

3. The diagonal bars should be brought well up 
to the top of the beam, and securely anchored 
against slipping ; for instance, by being turned over 
at the ends. 

4. Small bars are preferable to large, for the 
elastic limit is higher. They give a better dis- 
tribution of the stresses, and they offer a better 
opportunity to obtain a satisfactory diagonal rein- 
forcement. They are also much easier to handle 
and bend on the site. 

5. The use of larger bars than 1 in. is objection- 
able, both for practical and theoretical reasons. 

6. The ultimate strength of a reinforced concrete 
beam is reached when the steel has been stressed 
up to its elastic limit. 

7. The location of the neutral axis varies with 
the amount of steel and the class of the concrete. 
With an amount of steel equal to about 0.75 per 
cent. of the area of the concrete, the distance from 
the neutral axis to the top of the beam at rupture 
is about one-third of the distance from the centre 
of the steel to the top of the beam. 

8. After obtaining the approximate location of 
the neutral axis, it makes little difference whether 
the distance from the neutral axis to the centre of 
the compressive area is taken as % Y, as in the case 
of the triangular area, or # Y, as for a parabolic 
ares, the difference in the resulting resisting moment 
being less than 3 per cent. 

In the main, these conclusions have been arrived 
at by other experiments, and the tests confirm 
pretty clearly results that have before been ob- 
tained. If there is one point, however, that Mr. 
Harding’s experiments bring out very strongly 
it is that, by using steel of high elastic limit the 
ultimate strength of the beam will be raised with- 
out any increase in the amount of metal used ; but 
by using a high-elastic-limit steel the shearing 
stresses are proportionally increased, and the 
liability to diagonal fracture greater. The shearing 
stresses must in consequence be well provided for, 
and diagonal reinforcement introduced ; and it is 
perhaps advisable to provide in all beams of this 
description, even if their loads are comparatively 
light, some diagonal reinforcement. Where large 
loads are concerned, there seems to be no room for 
doubt that this form of reinforcement is absolutely 
necessary if we wish to have a reliable form of con- 
struction. 

Another lesson taught by the experiments to 
which we have referred is the striking difference 
with which concrete beams with and without dia- 
gonal reinforcement fail. With the former, col- 
lapse is a gradual process, warnings of which are 
given long before final destruction takes place ; 





while with the latter failure is sudden, and no indi- 
cation is given of what is about to happen. 

Which form of failure is to be preferred it is 
quite unnecessary for us to point out. It is this 
question of the diagonal reinforcing of concrete, or, 
rather, the omission of it—together with the feeling 
of uncertainty that there is as to the effect of vibra- 
tion on the adhesion between the concrete of a beam 
and the steel that reinforces it—that causes occa- 
sional doubts as to the future of the material. Re- 
inforced concrete has been largely used where it 
is subjected to considerable vibration, and much 
of the material exists in which no diagonal rein- 
forcement has been introduced. It is probable, 
however, that in these cases engineers have pro- 
tected themselves by adopting large factors of safety, 
and have not run the risk of stressing a material 
which is not yet fully understood, to the amount 
which theory might suggest as practicable. Un- 
doubtedly, reinforced concrete has come to stay, to 
use an expressive colloquialism ; but it is possible 
that there may be failures unless designers keep 
well in mind the limitations of their present know- 
ledge. Just as our reliance on steel has grown by 

instaking experiments, so must our confidence 
in reinforced concrete proceed by slow degrees. 

We have no wish to take a pessimistic view of 
the matter, but it is better to call attention to the 
subject, in order that precautions may be adopted, 
before the necessity for them is forced upon us in 
unpleasant ways. Further experimental tests on 
reinforced concrete are required, in order that we 
may have doubtful points made clear ; and one of 
the most important of these points is the effect (if 
there be any effect) that continued vibration, when 
the stresses are well within the elastic limit of the 
material, has on the bond between concrete and 
the steel that reinforces it. The work ought 
properly to be undertaken by some officially recog- 
nised body of experimenters ; but, by whomsoever 
done, we think there is great need for such a work. 
Reinforced concrete is too valuable a material to 
be allowed to suffer for lack of investigation, and 
it cannot yet be argued that we know all that is 
to be learned about it. 

Some very valuable experiments have lately been 
carried out in Australia by Professor W. H. Warren, 
of Sydney University, the object of which was to 
obtain data as to the exact amount of adhesion 
there is between concrete and steel. The results 
of these were given in a paper read before the 
Royal Society of New South Wales, September 6 
last, and the figures given form an important 
addition to our knowledge of the subject. Some- 
thing more than information of this kind is, how- 
ever, required. It is not information about the 
adhesion between concrete and steel under quiet 
loads that is so much needed as about the effect 
that continued vibration may have on the adhesion. 
Such experiments as have so far been carried out are 
always welcome, but something more is desirable. 








COAL IN NATAL. 

For Englishmen the colony of Natal will always 
possess an interest peculiarly its own, and, as long 
as the British nation exists, the heroic feats of 
arms performed in that South African land will be 
remembered with a pride that has somewhat in it 
of sadness. The history of the colony, or, at any 
rate, its recent history, full as it is of stirring events, 
is graven deep in most men’s minds. Wars and 
tumults often attract a more close attention than 
do the quiet acts of peace; but, fortunately for 
mankind, they are by comparison of short duration, 
and that great pioneer of civilisation, the engineer, 
follows quickly in their trac. In Natal, in one 
direction at any rate, much a rs to have been 
done since the Boer War. We allude to the coal 
industry. During the war this industry was, of 
course, practically at a standstill ; now it is of no 
mean importance, and must have a great influence 
on the future of the country. 

In 1901 Natal comprised an area of 31,307 square 
miles, with a seaboard of 376 miles, but, as a result 
of the late Boer War, an addition to its area was 
made in 1902, this addition being a portion of 
what had been part of the Transvaal Republic, in- 
cluding the districts of Vryhead and Utrecht, as 
well as a portion of ‘the district of Wakkerstroom. 
This latter was comprised by a line drawn from the 
north-east corner of Natal, east by Volksrust, and 
in a northerly direction to the summit of the 
Drakensberg range. Then along that range to the 
head waters of the Pongola River, and along that 





river to the Utrecht district. For this addition to 
her territory, which included nearly 7000 square 
miles, Natal took over a portion of the Transvaal 
debt to the amount of 700,0001. We mention 
these particulars because the district referred to 
may in the future have a bearing on the coal pro- 
duction of the colony. 

The chief coal district in the colony appears at 
present to be in the neighbourhood of Elan 
and Newcastle, though there is a valuable coal-field 
in the Klip River country, which is said to have a 
total area of 1350 square miles. Another valuable 
coal-field exists in the northern part of Zululand, 
which is at present practically unworked on account 
of the lack of adequate means of transport. The 
extent of it is not exactly known, but it is estimated 
at about 800 square miles. ‘The coal it supplies is 
of a harder nature than that mined in the Klip 
River country, west of Ladysmith, the coal there 
being somewhat like the coals of ‘the North of 
England. On the Zululand coast coals that are 
quite bituminous are found. The Klip River 
coal appears in certain cases to be deposited in very 
thick beds, one bed at least having been found near 
the Ingalazi River with a thickness of about 40 ft., 
though this thickness does not apparently extend 
very far. The output of coal from the collieries 
situated in the neighbourhood of Newcastle and 
Elandslaagte increased more than twentyfold in 
the years from 1889 to 1901, the output in the 
latter year being about 567,000 tons, and the 
increase would no doubt have been greater had it 
not been for the Boer War. In 1903 the annual 
output stood at 713,548 tons. 

As an indication of the interest now being taken 
by the Government of the Colony in the question 
of its coal supply, a large number of carefully- 
conducted tests were officially carried out at Durban 
between September, 1904, and May, 1905, in order 
to ascertain the values of the different kinds of 
coal mined in the colony. The interesting results 
of these tests appear in a Blue-Book recently pub- 
lished by the Natal Government, and form a mine 
of information for anyone desirous of studying the 
subject. In the words of the Blue-Book alluded 
to, a special object of the tests was ‘‘ to ascertain 
the relative efficiency and speed of burning of each 
kind of coal under varying conditions ;” and we 
should say, judging from the tabulated results 
before us, that the object had been very fully 
attained, 220 distinct tests having been carried 
out. Before commencing operations, arrangements 
were made ‘‘for the co-operation of the various 
mine-owners and for the formulating of details of 
the plan on which the tests were to be conducted.” 
This was, of course, a very necessary step to take, 
for without it the committee who had charge of 
the tests would have had a very limited field of 
operations. 

The means adopted for securing the different coal 
samples ves to us somewhat original ; but they 
were, no doubt, on the whole, satisfactory. They 
were as follows :—The inspector of mines, or other 
representative, would make a surprise visit to the 
colliery supplying the coal, and would privately 
select a loaded wagon of coal, annex it during 
transit, and consign it to the Coal-Testing Com- 
mittee, at Durban, using ordinary consignment 
labels and marking the name of the sending station 
only, and not the name of the colliery. The in- 
spector would then advise the Testing Committee 
as to the number of the truck and the colliery 
whence it came ; but the identity of the coal during 
the test was not divulged to any one present except 
the members of the Committee. aving ‘* held 
up” the truck of coal and despatched it to its desti- 
nation, the inspector at once advised the colliery, 
so that another truck could be at once sent off to the 
original consignee. How the original consignee, 
who might be urgently requiring his coal, viewed 
these somewhat arbitrary proceedings, we are not 
informed ; possibly he would be sufficiently patriotic 
to thoroughly enjoy the whole thing. 

The plant used during the tests consisted of 
a Reid locomotive boiler with a ratio of heating 
surface to grate area of 70.6 to 1, and a portable 
boiler with an engine on the top made by Messrs. 
Marshall, Sons, and Co., of Gainsborough. This 
boiler had a ratio of heating surface to grate area 
of 27 to 1. Four tests of each coal were made in 
each boiler—i.e., eight tests of each coal—and the 
different tests in each boiler were made under the 
following conditions : — (a) Eight hours with 
ordinary draught; (b) seven hours with light 
draught ; (c) six hours with medium draught ; 
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and (d) four hours with full draught. The varying 
draughts were produced by steam jets fixed at the 
base of the chimney, the force of draught being 
regulated by the amount of opening given to the 
jet. For natural draught the blowers were closed, 
while for the other draughts they were more or 
less opened. The draught in the Reid boiler 
varied from 0.11 in. to 3.6 in. of water, and in the 
Marshall boiler from 0.10 in. to 0.77 in., mean in 
both cases. Air was admitted both above and 
below the fires in all the tests with the exception 
of the tests of Zululand coal and Impati coal, these 
coals being anthracite. The steam generated was 
allowed to blow to waste. 

As it was necessary to have some standard coal 
with which to compare the tests, Nixon’s Naviga- 
tion Welsh coal was used for this purpose, as it 
was thought better to compare with some recog- 
nised high standard than with a coal of dubious 
quality. The coals supplied for the tests were 
from the following mines or districts :—St. George’s, 
Glencoe, No. 42, West Lennoxton, Natal Naviga- 
tion, Dundee Coal Company’s, Durban Navigation, 
Ramsay’s, Natal Steam, Newcastle, Elandslaagte, 
Zululand, and Impati. 

As is well known to engineers, the adaptability 
of a coal depends largely on the conditions under 
which it is to be used, one coal being suited for 
certain purposes, while quite unfitted for others ; 
and although, as a rule, it is probable that evapora- 
tive efficiency is regarded as of the highest import- 
ance, it may be that at times it is well to sacrifice 
this to some extent, if by so doing we gain speed 
of steaming or absence of friability, which latter may 
render the coal quite unsuited for use at any great dis- 
tance from the pit, on account of the damage it suffers 
during handling and transit. Then again, in some 
cases, the nature and quantity of the residue has to 
be considered—i.e., whether it is important not to 
have the fire soon clinkered up, or whether, for the 
sake of other qualities in the coal, a rather large 
amount of ash may be allowed. A fairly large 
amount need not necessarily be objected to, sup- 
posing, of course, that the ash is not paid for as 
coal; or, to put it in another way, if heat units 
are paid for, they should be obtained. Supposing 
that two coals can be used with equal facility 
and convenience in a given boiler, their relative 
economic values will be in proportion to their 
evaporative efficiencies, but these efficiencies will 
seokabie not bear quite the same relation to 
each other if boilers of different construction be 
used for the coals. That this should be so will, 
of course, be quite clear; and although it was 
quite out of the — in the tests we are 
considering to employ a great variety of boilers, 
the results from the two boilers used will prove 
quite sufticient for all practical pes to enable 
a very fair idea to be obtained of the value of the 
different coals tested. The report is, of course, 
much too long for us to enter closely into the 
particulars given as to the behaviour of the diffe- 
rent coals when used in the two boilers ; but these 
can readily be obtained by anyone particularly 
interested in the matter. 

With regard to the tests, we may, however, say 
that among the coals supplied from the collieries 
of Natal there are some that show, with natural and 
medium draughts, distinctly good qualities not very 
far behind those of Nixon’s navigation coal, while 
in speed of steaming many of them surpass it. 

Some of the inferior Natal coals, however, leave 
a very large percentage of residue, this amounting 
in some cases to about 30 per cent., and even in 
the better coals the percentage of ash and clinker 
was much higher than was the case with the 
standard coal. It must, of course, be borne in mind 
that this residue (depending on its nature) may 
have a very marked effect on the speed of steaming, 
as the fire rapidly gets choked up with clinker and 
ash, which stops the drauzyht—a very serious 
matter in locomotive work. 10 point of smokeless- 
ness all the Natal coals are beaind of the standard 
coal used, some of them a long way behind. To this 
statement there are, however, two exceptions: 
Zululand coal and Impati coal, both of which are 
anthracite and smokeless. After all, the smokiness 
of a coal matters little if suitable furnaces are used, 
and in a country like South Africa it is hardly 
likely that any exception will be taken to a little 
smoke for many years to come. 

In the results given in the report are tests of what 
is classed as an average Natal coal, which compares 
very favourably indeed with the standard coal 
used, except as regards the production of smoke, 





in which it is well behind of the standard. It 
cannot, therefore, be anything but gratifying to 
the colony to find that Natal is, on the whole, well 
supplied with coals suitable for many purposes, and 
that, if they are not up to the standard of the best 
Welsh coal, many of them may, nevertheless, be 
looked upon as of good average quality, and their 
possession will, no doubt, be a great source of 
wealth to the colony. 








MAGNALIUM AND OTHER LIGHT 
ALLOYS. 


Maenatiom, which is the name given to an alloy 
of aluminium with magnesium, is manufactured in 
three varieties—X, Y, and Z. Alloy X contains 
copper 1.76 per cent., magnesium, 1.60 per cent., 
nickel 1.16 per cent., and antimony and iron in 
smaller quantities. Alloy Y, which appears to be 
intermediate in composition between X and Z, 
except as regards nickel, contains copper, mag- 
nesium, tin, lead, a small amount of iron, and a 
doubtful trace of antimony. Alloy Z, in the form 
of soft sheet, contains tin 3.15 per cent., copper 
0.21 per cent., magnesium 1.58 per cent., lead 
0.72 per cent., and about 0.3 per cent. of iron. 
As described by Mr. R. E. Barnett, B.Sc., the 
treatment for magnalium is very similar to that for 
aluminium, the former exhibiting, however, a 

reater tendency to oxidation. The alloy has, 

owever, two advantages over pure aluminium, for 
its tensile stress is decidedly higher, and it behaves 
better when subjected to turning. The tensile 
strength ranges from 84 to 10 tons in the case of 
ordinary castings (Y brand), up to 23 tons for Z 
when rolled hard. When turned in the lathe at a 
surface speed of 100 ft. per minute, without any 
lubricant, long spiral shavings come off, and the 
surface left is free from any signs of dragging or 
tearing. It is also free from tool marks, a circum- 
stance which suggests that the softness of the 
metal makes it flow on contact with the cutting 
edge. This idea is supported by the curious way 
in which the metal builds up on to the tool-edge 
when being turned or drilled without a lubricant. 
Mr. Barnett finds that a cutting edge whose angle 
is about 65 deg., such as would do for steel, serves 
very well for magnalium ; a less acute angle, such 
as is used for brass, is not so satisfactory. When 
turned in the manner described, a silvery white 
surface is produced, on which any polishing opera- 
tions seem superfluous. The most noteworthy 
result in the analysis is that in no case was as 
much as 2 per cent. of magnesium found. 

The evolution of magnalium dates from 1866, 
when Wohler prepared two definite alloys—Al, Mg 
and Al Mg, ; but these were of no practical value, 
both being brittle and easily oxidised. Boudouard 
in 1901 studied the alloys containing more than 10 
per cent. of magnesium, and he finds that of those 
alloys the strength diminishes as one recedes from 
either of the pure metals. He found that alloys 
with more than 15 per cent. of each constituent 
are brittle, culminating at 50 per cent. in one 
which can be crushed by the fingers. The melting- 
point curve has two maxima, corresponding to 
Al Mg and Al Mgs., and these he isolated. 
‘* Zisium ” and ‘‘ziskon,” two light alloys devised 
for scientific-instrument making, are silver white 
in colour, and make good castings, in which form 
only are they supplied. The densities are 2.95 and 
3.35, whilst the tensile strength of casts in sand 
are 5 and 11 tons per square inch respectively, as 
determined at the National Physical Laboratory. 
Zisium cuts like very soft brass, whilst ziskon has 
a texture resembling that of cast steel, but softer. 
It needs to be cut at a slower speed than zisium, 
and gives long shavings. 

Mr. Barnett’s partial analysis showed zisium to 
be essentially aluminium modified by zinc, tin, and 
copper, witha trace of antimony, and a minute trace 
of bismuth, and, possibly, thallium, whilst ziskon is 
a zinc-aluminium alloy, containing, perhaps, one- 
fourth of its weight of the former metal. In con- 
firmation of his interpretation of the composition of 
ziskon, Mr. Barnett refers to the work of J. W. 
Richards, in 1902, on zinc-aluminium alloys, wherein 
he confirms the previous statements of Durand as to 
the remarkable properties of one containing one- 
third of its weight of zinc. It is very hard, resem- 
bling tool steel, and its specific gravity is 3.8. On 
the other hand, alloys containing up to 17 per cent. 
of zine are soft enough for rolling or drawing, and 
one containing 25 per cent. is said to give excel- 
lent castings, easily worked, and much used for 


scientific instruments. Its specific gravity, given as 
3.4, closely agrees with that for ziskon. Other 
alloys of aluminium and magnesium, such as mag- 
nalium powder used for flash-light purposes, prob- 
ably contain more magnesium than the alloy, which 
possibly loses some of this constituent during the 
preparation and heating by oxidation. 

G. I. Petrenko (Zeit. Anorg. Chemie, 1905) has 
investigated silver-aluminium alloys. From: the 
complete fusion diagram constructed by him on 
Tammann’s method, he shows that two distinct com- 
pounds of aluminium and silver exist—namely, Al 
Ag, and Al Ag,. The melting-point curve falls from 
the melting-point of aluminium t« the eutectic point 
at 567 deg., then rises to the melting-point of silver ; 
on the rising point of the curve are two breaks— 
at 721 deg. and 11.15 per cent. of aluminium, and 
at 771 deg. and 7.72 per cent. aluminium respec- 
tively, corresponding with the two compounds 
mentioned. oth exist in two polymorphous 
forms. The alloys with from 7.72 to 11.3 per cent. 
of aluminium take a good polish ; those with from 
0 to 7.72 per cent. of aluminium are quite stable in 
the air. 








NOTES. 
INSURANCE AGAINST UNEMPLOYMENT IN GERMANY. 


Tue lamentable lack of employment which, 
during the last year or two, ~ prevailed at 
Munich has brought about the formation of a 
municipal insurance against unemployment, the 
corporation having decided to contribute an annual 
grant of 35,000 marks for three years. The in- 
surance is on the Geneva system, which seems to 
find admirers in several countries. In Munich 
there has been formed a municipal unemploy- 
ment fund, under the management of a muni- 
cipal committee, which is elected by the cor- 
poration, and consists of twenty members, ten of 
whom belong to workmen’s associations. The fund 
contributes partly to the unemployment funds of 
the trade unions, and partly to non-organised 
labourers out of work, and who for some time have 
paid their weekly contributions to the municipal 
fund. Those unemployed through strikes, lock- 
outs, illness, or incapacity to work, are excluded 
from help, and, in order to obtain aid, the applicant 
must have resided at least one year in Munich, and 
either be a native or have been naturalised. The 
help given must not exceed one mark per day, and 
not last more than three weeks. An important 
branch in the work of the new institution is the 
department which finds work for the applicants, 
which work the latter are bound to accept, or they 
forfeit all assistance. There is every likelihood of 
other towns in Germany following the example of 
Munich, the more so as the system for some three 
or four years has worked satisfactorily in about a 
dozen Belgian towns. 


Natura Gas 1n Huneary. 


At a recent meeting in Vienna some interest- 
ing information about natural gas was given by 
a Hungarian engineer who had made a special 
study of this question. The central part of 
Hungary consists of two basin-shaped plains, and 
many of the sand-layers frum the tertiary period 
contain vast deposits of peat and other evidences of 
vegetation, generally at a depth of 1000 ft. to 
1500 ft. below the surface. On account of the 
natural formation of these plains, the water in 
these layers is subjected to a considerable pres- 
sure, and in bore-holes it often rises above the 
surface. Through this pressure, and the effect of 
the somewhat heated water, these vegetable sub- 
stances have been transformed into a gas, which 
escapes when borings are made; but it will be 
understood that it is not a petroleum gas, as in 
America. Natural gas has hitherto been found 
in five different places in Hungary, and the first 
gas well was bored in the year 1887, close to 
Karezag, at a depth of 885 ft.; a 12-in. bore- 
hole at this place yields about 60 cubic feet of 
gas per hour, together with a large quantity of 
water. More prolific springs are, however, found 
at Arad, where boring was commenced some twelve 
years ago; two bore-holes give together rather 
more than 200 cubic feet of gas per hour, which 
is being used for lighting. At Mezahegyes, in the 
same district, a bore-hole of 1500 ft. depth was 
bored in 1903, having a diameter of 4 in. at the 
bottom, yielding 60: cubic feet of gas and 150 





cubic feet of water per hour, both being used at a 
small combined gas and water works. Of similar 
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installations there are numbers in Hungary, and, 
though only ona small scale, they are not without 
interest. 


DirFrusion OF Nascent Hyprocen THrovucH Iron. 


Having investigated the diffusion of hydrogen 
through platinum and palladium at high tempera- 
tures, A. Winkelmann, of Jena, has now inquired 
into the diffusion of hydrogen through iron at ordi- 
nary temperatures ; and he has, in a measure, con- 
firmed observations of Bellati and Lussana, which 
had not hitherto been much credited. The Italian 
scientists had stated that hydrogen would force its 
way into an iron tube, although the hydrogen 
pressure inside the tube was 20 atmospheres, and 
outside the tube only 1 atmosphere. Winkel- 
mann’s experiment suggested that hydrogen passed 
through palladium and platinum in the atomic or 
dissociated state, not in the molecular state. The 
recent experiments with iron, described in Drude’s 
‘* Annalen der Physik,” vol. xvii., page 589, have 
therefore been made with nascent hydrogen, elec- 
trolytically prepared. An iron pipe, 1 centimetre 
in diameter, 20 centimetres in length, and 0.045 
centimetre thick, is joined to an air-pump and 
dipped into diluted caustic soda, forming in the 
solution the cathode against a platinum anode. 
Hydrogen will be liberated on the outer wall of 
the iron pipe, and this hydrogen readily diffuses 
through the iron wall. The conditions of the ex- 
periment did not admit of applying high tempera- 
tures nor high artificial pressures, but they are not 
less interesting for that. A stationary condition 
having been reached, which takes some time, the 
quantity of diffused hydrogen is found to be inde- 
pendent of the _——— gradient. The pressure 
inside was varied between 0 and 89 centimetres 
of mercury, and outside by about half-an-atmo- 
sphere. This independency from pressure varia- 
tion appears inexplicable, unless we assume with 
Winkelmann that a certain minimum acting or 
pushing pressure is required in order to pro- 
duce diffusion, and that this pressure is compara- 
tively high, so that the slight experimental pressure 
variations do not count. This minimum acting 
pressure seems to be 58 atmospheres ; and if that 
figure be accepted, Bellati’s internal-pressure head 
of 20 atmospheres could be overcome. Now, where 
do we get this high pressure from? According to 
Nernst, the pressure at which gases are liberated 
during electrolysis may have high values; it de- 
pends upon the applied electromotive force. 
Experimenting at constant temperature, Winkel- 
mann found, indeed, that the amount of diffused 
hydrogen was approximately proportional to the 
applied potential difference, and not, as might be 
expected, to the current intensity. He applied 
electromotive forces of 6.8 volts maximum (giving 
potential differences of about 2 volts), currents of 
1.3 amperes, and temperatures of 60 deg. Cent. 
maximum. At higher temperatures the diffusion 
increases, under otherwise unaltered conditions, at 
an extraordinary rate, nearly with the fifth power 
of the absolute temperature. The experiments 
would hardly appear to be of direct interest to the 
engineer, though the high temperature influence 
is ominous. For if there is any undesired genera- 
tion of hydrogen, owing to electrolytic corrosion, 
we shall not, as a rule, have to deal with electro- 
motive forces of several volts. But we learn 
that we should be careful in excluding the possi- 
bility of diffusion effects, even when the pressure 
relations inside and outside seem to prevent 
all diffusion; and electro-chemists, at any rate, 
should be interested. The cylinders of oxygen 
and hydrogen, used for lantern demonstration and 
other purposes, are now frequently filled with 
electrolytic gases ; in spite of all precautions, the 
oxygen will contain some hydrogen, and these re- 
searches may help to explain how explosive mix- 
tures could result. 


Tue NickeL-PEROXIDE ACCUMULATOR ELECTRODE. 


Tn spite of the great stir which nickel accumu- 
lators have made for some years, we do not really 
know the compositions of the oxides of iron and 
nickel which form the active materials of alkali 
accumulators. According to Edison and to Marsh 
-—one of the few who have published something on 
the chemistry of the cells—-we have to deal with a 
nickel peroxide of the formula NiO,. Chemists, 
however, do not know any higher nickel oxide 
than Ni,O,, and the existence of a peroxide NiO, 
appears to have been assumed chiefly because the 
Ni,O, of the chemist would not give the high 





electromotive force of the active nickel electrode. 
The investigation is difficult for several reasons. 
In the first place, nickel accumulators, of both the 
Edison and the Jungner types, are hardly on the 
market yet ; and secondly, the analysis of an elec- 
trode is not likely finally to settle the matter, as 
there will be mixtures of oxides in the active 
material. On the instigation of Nernst, Julian 
Zedner has now, at Gottingen, investigated the 
problem. He tried first to astertain whether 
the well-known sesquioxide Ni,O, would really 
not give the required potential. The oxide 
was prepared in different ways : by calcina- 
tion of nickel nitrate, or by oxidation of nickel 
hydroxide with the aid of chlorine, and a paste of 
the resulting sesquioxide was smeared on platinum 
electrodes. The potential would, in dilute caustic 
potash, not rise above 1.1 volt, which is practically 
the potential of the oxygen electrode. But nickel 
oxide is notoriously a poor conductor of electricity 
—many of the patented proposals aim at increas- 
ing its conductivity—and accurate experiments 
proved that with the best possible contact between 
the platinum and the oxide, the potential would 
only temporarily rise to 1.40 volts, while a Jungner 
nickel electrode, as manufactured by the Kélner 
Accumulatorenwerke G. Hagen, gave 1.77 volts. 
Care must, moreover, be applied in oxidising the 
nickel hydrate by means of chlorine, lest some 
chlorine be left in the oxide, when too high a poten- 
tial would be observed. Zedner then covered 
nickel foil electrolytically with a fine coating of 
nickel, and oxidised this coating with the aid of 
chlorine. In this case the proper potential was 
obtained. Too little of the nickel oxide was, how- 
ever, produced in this way to permit a reliable 
analysis, so that the subsequent attempts of 
1g nickel oxide electrolytically had again 
to made with a platinum anode on which the 
oxide was precipitated. The yield was poor with 
solutions of nickel sulphate containing ammonia or 
alkali tartrate or acetate, evidently because the 
liberated sulphuric acid decomposed the nickel 
oxide again. When the anode was rotated to 
prevent the direct action of the sulphuric acid, 
and the solution kept neutral by adding some 
dilute caustic potash, drop by drop, as Hiittner 
had done in preparing the cobalt oxide (Co,0,), the 
yield became better, 0.12 gramme of nickel oxide 
being deposited on the platinum anode. But 
the oxide contained water, apparently from 1 to 
11 per cent., so that the formula given by Wer- 
nicke, who, in 1870, described an electrolytic 
method for the preparation of nickel oxide (Ni,O,, 
2 H,0O), cannot be regarded as confirmed. Exact 
comparative potential determinations were then 
made with these electrodes and with specially pre- 
pared Jungner electrodes, which were free of 
graphite and other admixtures. The potential of 
the Jungner electrode remained very constant at 
1.757 volts for 250 hours, while the potential of 
the Zedner electrode rose from 1.752 to 1.764 
during the first two hours, and went down to 
1.755, or less, in 20 hours afterwards. The initial 
rise of potential requires further elucidation, and 
there remain other points to be settled. We may, 
however, take it as established that the nickel 
electrodes of alkali accumulators contain only a 
hydrated Ni,O,, and not any peroxide NiO,, for 
whose existence we have no proof at all. 








Water-SureLy or BirmincHamM.— During the past 
year the water committee of the Birmingham City 
Council was chiefly engaged in carrying out arrangements 
by which water from Wales has been brought into general 
use in the district. Early in the year the committee 
—_ approval - a naieane ad charges for the use of 
water means of hose-pipes for gardening purposes, 
which, Bm a Welsh supply was available, they had 
been compelled to forbid. he budget of the water 
department was presented in May, showing that there 
was a steady increase in water rentel, fulfilling ——- 
tions which had previously been held out, and that 
45,000/., provided out of the rates, would be sufficient to 
meet the deficiencies of the year without unduly straining 
the power given by Parliament to charge certain matters 
to capital. The practical completion of the Welsh water 
scheme afforded an occasion for presenting, on July 26, 
the honorary freedom of the city to Alderman Lawley 
Parker. At the closing meeting of the city council for 
the year, Alderman Parker was able to announce the 
closing of the Caban dam, which would shortly result in 
the filling of the large compensation reservoir. It was 
also reported that, Lf June, 1906, the committee — 
to be at the end of their capital expenditure on the first 
instalment of the Welsh works, and that there was every 
reason to believe that the amount would not exceed the 
ultimate estimate of cost submitted in March, 1902. 


YEAR-BOOKS AND ANNUALS. 


Diaries, Calendars, Almanacks, &c.—We have re- 

ceived from Messrs. J. Halden and Co., 8 and 9, 
Great Chapel-street, Victoria-street, S.W., the manu- 
facturers of engineers’ photo papers, drawing-office 
materials and instruments, a copy of their fly-leaf 
calendar.—Messrs. Henry Simon, Limited, Manchester, 
have issued, as in former years, a very neat day-by-day 
almanack.—We have also received calendars from the 
following firms :—The Palatine Engineering Company, 
Limited, tuyere makers, of Liverpool ; the Willesden 
Paper and Canvas Works, Limited, of Willesden 
Junction, N.W.; Messrs. R. Y. Pickering and Co., 
Limited, Railway Carria and Wagon Workr, 
Wishaw, near Glasgow; Mr. Harrison Ainsworth, 
197, The Grove, Hammersmith, W., offices for draw- 
ings, tracings, and typewriting ; the Consolidated 
Pneumatic Tool Company, Limited, Palace Chambers, 
9, Bridge-street, S.W., who are pre d to distri- 
bute copies on application ; Mr. E. Arnold Pochin, 
specialist in gearing and = gear-cutting, of Crofi- 
street, Pendleton, Manchester ; Messrs. Engelbert 
and Co., lubricating-oil manufacturers, 119 to 125, 
Finsbury-pavement, E.C.—Messrs. Ashwell and Nes- 
bit, Limited, warming, ventilating, sanitary, and 
hydraulic engineers, 12, Great James-street, Bedford- 
row, W.C., have published a day-by-day almanack, 
with quotations for each day taken from Shakespeare. 
—Messrs. Pilchers, Limited, Morgan’s-lane, Tooley- 
street, S.E., the manufacturers of ‘‘Stoprot” paint, 
have issued a very neat little pocket-diary, which 
gives a list of their goods, and contains a calendar, 
ample space for memoranda and cash accounts, an oil- 
calculation table, and an insurance coupon.—-We have 
received from the Locomotive Magazine, 3, Amen- 
corner, Paternoster-row, E C., a copy of their locomo- 
tive engineer’s pocket-book and diary, the main por- 
tion of which is taken up by useful data and memo- 
randa on engines. It gives also a directory of 
British and Colonial locomotive superintendents. — 
Messrs. Merryweather and Sons, Greenwich-road, 
S.E., have issued a neat wall-calendar, showing one 
of their motor-car fire-engines for the London County 
Council, and a fire-float they have built for the 
Mexican Government.—We have received from the 
Brush Electrical Engineering Company, Limited, a 
copy of their handsome day-by-day calendar, illus- 
trating their Loughborough Works, two of their 
assenger carriages, and their steel wagons.—The 
‘lectrical Power Storage Company, Limited, send 
a well got-up combined diary and blotting hoe 
the diary including a number of pages devoted to 
descriptions of the great variety of storage batteries 
made i the company. A great deal of useful in- 
formation is given respecting these cells and their 
eumelanin calendar of Messrs. E. R. and F. 
Turner, Limited, Ipswich, has an inspiring motto or 
couplet for each day, and is well printed.—The loco- 
motive superintendent, and the carriage and wagon 
superintendent, of the Great Indian Peninsula Rail- 
way, and their respective staffs, have sent us Christmas 
greetings, together with a photograph of the Poona 
express. 








LANCASHIRE CoAL-MINING.—A new coal-field, extend- 
ing for several miles under Astley Moss, Chat Moss, and 
Glazebury, in South Lancashire, is about to be tapped 
by Lord Ellesmere and certain colliery companies. 
New coal-mines are also being opened at Tyldesley and 
Kearsley. 





InpraAN RarLway Workinc Exprnses.—The average 
ratio of the working expenses to the traffic receipts upon 
the railways of British India only varies slightly from 
year to year; but it appears, upon the whole, to be 

Guskew the ten years ending with 1904 inclusive 


rising. 

the annual average came out as follows :— 
Year. Per Cent. Year. Per Cent. 
1995 46 18 1900 47.85 
1896 47.86 1901 46.79 
1897 48.69 1902 49.24 
1898 47.44 1903 47.52 
1899 47.45 1904 47.35 


The ratio varies very much upon particular lines. In 
1904 it only stood at 33,89 per cent. upon the East Indian 
Railway, while upon the Jorkat Railway it was as high as 
105.17 per cent.; that is, the rege expenses were 5.17 

r cent. in excess of the receipts. ‘The ratio has always 
Gone low upon the East Indian Railway, having been 
31.60 per cent. in 1895, and 33.89 per cent. in 1904. Upon 
the Teuhey, Baroda, and Central India Railway, the 
ratio stood at 36.69 per cent. in 1895, and 47.20 per cent. 
in 1904; upon the Great Indian Peninsula Railway, at 
55.48 per cent. in 1895, and 49.93 per cent. in 1904; upon 
the Eastern Bengal Railway, at 38.15 per cent. in 1895, 
and 54.48 per cent. in 1904; upon the Madras Railway, 
at 47.64 per cent. in 1895, and 58.41 per cent. in 1904; 
and upon the Southern Mahratta Railway, at 59.94 per 
cent, in 1895, and 63.46 per cent. in 1904. The ual 
tendency of Indian railway working expenses to increase 
is sushabiy explained by the fact that as way and works 
grow older the repairs which they require also grow 





heavier. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 27, 1905. 
Ir was supposed by the larger iron and steel-making 
interests that a lull would take place during the 
holidays in demand, but business continues as active 
as ever. Contracts are pending to-day for 90,000 tons 
of structural and fabricated steel, and bids have gone 
in for about one-third of this quantity, which will be 
accepted. Most of this material is for railway bridges, 
and it includes 20,000 tons for the Northern Pacific, 
23,000 tons for the Tidewater, 7000 tons for the 
Norfolk and Western, 4000 tons for the Southern 
Railway, and 30,000 tons for a railway system in 
the Central West, the name of which is not given. 
There has been a falling off in orders for steel 
rails during the past week, the largest order being 
for 15,000 tons for tramways and 20,000 tons for 
export, but which has not been definitely placed. 
The Baltimore and Ohio Railroad, which Frees a 
orders some time ago, has directed that deliveries 
made on 71,000 tons. So far, the mills have contracts 
for 2,000,000 tons, for delivery during the coming 
year. About 200,000 tons, which were to have been de- 
livered this year (1905), will not be delivered until next. 
Large orders have been placed for rolling-stock and 
for locomotives, the details of which are unknown at 
this time. The demand for all kinds of wire products 
for domestic use and export are heavy. Large sales of 
tin plate and black sheets have been made within a 
week, partly in view of an advance in prices which has 
been threatened by reason of the increasing cost in raw 
material. These advances will probably be announced 
in a few days. One lot of 4000 tons of track supplies 
was shipped within a day or two from Baltimore for 
the Argentine Republic. Pig-iron makers are unable 
to meet all the demands, and are obliged to accept only 
portions of orders submitted in order to keep all their 
customers in good humour. Business throughout the 
country is keeping up at an enormous rate, and the 
open winter contributes to this activity. Nearly all 
of the contracts for iron that are being placed now are 
for delivery to be extended over the first half of 
the year. From information of a reliable nature 
it is known that there are a great many buyers 
who want large quantities of pig iron, and who 
have not yet made known their wants. It is 
probable that early in the year some very heavy 
orders will be placed for Pig iron, and some of 
the contracts will call for delivery during the 
latter part of the year. An enormous business has 
been done in both ore and coke; in fact, as to ore 
there is very little of the grt gg capacity for 
the coming year that has not al n sold, 
Coke orders are very heavy, and the Connellsville 
region is over-sold for months to come. The meaning 
of all this is that iron and steel quotations must 
necessarily remain high during the coming year, and 
that there will be a change upward rather than down- 
ward. The tone of the market could not be stronger 
than it is, and avoid speculative features. 








Sreamsure Freicute.—Mr, John White, 23a, Great 
St. Helen’s, London, E.C., in his Annual Shipping Re- 
view (thirty-fifth year), says that the most important 
business in chartering was the large number of steamers 
chartered for the conveyance of coal for the use of the 
Russian Fleet when in the East, which must have 

roved very profitable business, with the large amount of 

emur earned by detention of steamers attending the 
fleet. This business was all undertaken by foreign steamers. 
An exceptionally large number of our steamers have 
been placed on time charter for regular British and foreign 
lines, as well as for ordinary voyages from this country, 
the Continent and Australia, the States and West Indies. 
Outward freights are higher, ney od not so good as they 
were three weeks ago, and were better at the close of 
the t year than at the commencement. Homeward 
freights have varied consideraoly, and have not in any 
direction exceeded moderate rates. Grain freights have 
been, and will be, stimulated from America, India, Aus- 
tralia, and the River Plate, by the cessation of exports from 
Southern Russia and the Baltic, the duration of which, un- 
fortunately, appears likely tobe long. From India, owing 
to a rise in the past month, rates were about the same 
at the close of the year as they were at the commencement. 
There must necessarily be a large business to be done in 
replacement of the wastage arising from the long Russo- 
Japanese War; and whether this trade is in goods manu- 
factured in Great Britain or in other countries, the 
transit must largely be made in British ships, which 
comprise half the tonnage of the world. The prospects 
are good of large shipments of cereals from the United 
States, which has been a dormant trade for the past four 
years ; and large crops are expected in India and the River 
Plate. L transit is taking place of materials of 
various descriptions, which business is crea by cheap 
ocean carriage and the present large carriers, and by 
merchants being content to deal in large quantities at 
small profit, instead of, as formerly, small quantities at 


large profit. All these factors conduce to the long-looked- 
for improvement in the shipping trade, after the long 
depression that commenced in 1901; and the problem is 
whether, with the previous over-supply of tonnage, the 
improved prospects are annihilated by the 

tonnage now being built. 


amount of new 





THE GREAT SYDNEY BRIDGE AND THE 
MORALITY OF COMPETITIVE TENDER- 


ING. 

To THe Eprror oF ENGINEERING. 

Sir,—The interest felt in this country with regard to 
the great — bridge has, no doubt, almost died out, 
but as the Government of New South Wales has not yet 
accepted a tender, although it approved of one two years 
ago, to an elaborate set of plans furnished by the suc- 
cessful competitor, a great field for thought is opened 
out to contracting engineers on this side of the world. 

Those of your readers who entered into the various 
competitions did so believing (like their rivals in America 
and on the Continent) that the Government of New South 
Wales meant to build the brid The Minister for 
Works stated so on many repo’ occasions ; the State 
Parliament had refused a franchise to private speculators, 
on the ground that a bridge to connect the State railways 
and tramways of Sydney and North Sydney should bea 
State work. 

If the Government wanted only an estimate, they had 
it in the proposals of the private speculators aforesaid, 
who brought their Bills before Parliament. But the con- 
ditions of the competition stipulated for the minutest 
details of design, strains, and estimates being supplied. 
Having all this information at a nominal cost—about 
thirty sets of plans competing and only 1500/. being paid 
in premiums—the Government instituted a second and 
much more elaborate competition, but without premium ; 
the contract this time —— sole goal. 

In doing this it would have been easy to have made 
some stipulations that would have excluded the great 
arch bridge designs sent from England. As the report 
shows clearly, there was a great objection on the part of 
the Government’s advisers to that type. However, engi- 
neers, hoping for a contract, this time responded in good 
faith, one Continental firm, Fives Lille, spending 4000/. 
on their plans (see report). It was not shown that the 
3,000,000/. bridge designs in either the first or second 
competitions failed to fulfil the stipulated conditions ; 
but it is clear that the Government, with the wealth of 
accumulated experience gathered from both sides of the 
Atlantic, again altered its mind as to what it wanted, 
and in the third competition unreservedly selected a 
design and tender for aiapiien. 

A recent visit to oe has convinced me that the 
bridge is badly wanted ; the newspapers are continually 
reporting collisions in the restricted part of the harbour, 
now served by a very high-class ferry ; but, as letters to 
the Press show, the population on the highlands north 
of Sydney, which rise to some 790 ft. above tide water, 
are becoming so — increased that train, tram, and 
ferry services are often unable to cope with the traffic. 
But the Government does not appear to be strong enough 
to resist the vested interests, and does not accept a 
tender. 

This brings me to the crux of this letter : which is that 
the Government of the Colony should now make up its 
mind that, not having accepted a tender, it should forth- 
with proceed to pay for their services the various firms 
who went to the enormous expense of formulating designs 
and preparing plans and tenders, 

Personal observation enables me to state that consider- 
able indignation is often expressed in the Australian 
Colonies at the manner in which their proceedings are 
reviewed here; but, certainly, this bridge competition is 
one ground for severe criticism. a 

One can understand the Sydney people desiring to 
build their own locomotives, although they had obtained 
tenders here, for which they furnished their own designs ; 
but having deliberately put bridge engineers to the enor- 
mous expense of three competitions, and then to accept 
no tender, although, as the report shows, one was approved 
and recommended in the most unqualified terms, should 
be a warning to the great bridge firms of this and other 
countries not to again tender for work in that State, 
until, at least, some honourable reparation has been made. 
Up to the present, I understand, the competing firms 
have never even had a letter of thanks for accepting the 
Colony’s invitation in good faith, and for sending their 
plans and representatives around the world on the wild- 
goose chase promoted by the Sydney Government. 

am, Sir, 
A ReturneD Briton. 








NAVAL ENGINEERS AND ADMIRALTY 
POLICY. 
To THE EprTor or ENGINEERING. 

Sir,—It seems but yesterday that your journal was 
giving consideration to the claims of naval engineers for 
executive rank, and I venture to say that your readers 
little anticipated that in a few short years the solution of 
the engineering problem would find expression in a 
Memorandum which is unequalled in its—may I say ?— 
unengineering policy, and which is inimical to funda- 
mentals that the true engineer holds sacred. 

My fears are that the British public is rather slow to 
a peony the full significance of the new scheme, and 
that even some of our best Press-men have been so pre- 
judiced in favour of the present Admiralty Board as to 
beeo me temporarily oblivious to the rea] seriousness of a 
policy which is at once both retrograde and extravagant. 

The old system of entry of the embryo engineer was 
based upon the titive Faget whose 
parents were pre to pay the necessary fees. 

This provided y pone for the sons of tradesmen, and 
even artisans, and was fairly acceptable. The scene has 
changed, and this no | r obtains, page 11 of the 
Memorandum stating:—‘‘The cadets are selected for 
nomination at the age of 124 to 13, after being seen by a 
Committee, which advises the First Lord as to their 


suitability, and those who are nominated are admitted to 


the Royal Naval Coll at Osborne, after passing a 
simple qualifying conmination in the usual subjects 
taught in a good tory school.” 

Here we touch bed rock—the old-time conservatism of 


the British Navy revived in its worst form under the plea 
of necessity and efficiency. 
Of “‘ necessity,” in order to satisfy the reasonable re- 


quest of the late engineers of His Majesty’s Service for 
executive rank, by practically wiping them out, and of 
“ efficiency ” by setting the hands of the clock backwards. 
The selection of the boys having been accomplished, we 
may well pause to consider the merits of the new system 
of es. 

The old method entered boys from school into an ex- 
clusive engineering atmosphere. They were housed at 
the Keyham College (where, other than the commander, 
all the officers were engineers), and trained in their 
practical work in the dockyard, spending one or two after- 
noons per week, and frequent evenings, at school. Then 
the youth’s energy was focussed into one groove—namely, 
engineering. His aspiration was to be an engineer, and 
no lofty flight of imagination brought visions of his com- 
manding a battleship, much less a fleet.. Why not? 
Because the statesmen who laid the scheme, and the sub- 
ordinates who developed it, grasped the truth of the 
fundamental principle that ‘‘No man can serve two 
masters.” In other words, that the exacting require- 
ments of the engineering department of a modern war- 
ship render it absolutely imperative for an officer to 
give his py gee exclusively to his profession, and 
especially so if he is tohope to be equal to all its claims 
and thoroughly conversant with its ramifications. 

In my opinion, it is futile, whatever combination of 

academic and technical training may be adopted, to 
expect the future naval officer to be a specialist in engi- 
neering and sufficiently skilled in marine, gunnery, 
torpedo, and navigating duties to justify his promotion 
to captain of a battleship or admiral of a fleet. 
_ The Memorandum, however, is clear on the point when 
it states ‘‘it has been decided that all executive, engi- 
neering, and marine duties will be performed by executive 
officers of common entry and training, who will specialise 
for the different duties without separating into permanent 
and distinct branches. . . Each of the specialist officers 
will have — knowledge in one particular branch, 
but all will have a general knowledge of the duties of the 
other branches, and all will have the opportunities of 
fitting themselves for the position of captain of a ship, 
and hence of rising to the highest eminence in their pro- 
fession.” 

What do the engineers of the country think of this 
proposal? It would be intensely interesting to read their 
views, say, through the medium of your columns. 

The days of low-pressures and armchair engine-room 
— have gone ; the comparatively slow and easy 

evelopment of the past thirty years has given place to 
an unprecedentedly rapid engineering advance. We are 
now in the beginnings of tubulous boilers, turbines, oil 
fuel, gas-engines, and a multitude of other evolvements ; 
and surely, however much the past required the exclu- 
sively trained engineer, the present demands the com- 
pletest and fullest equipped engineering intelligence in 
our ships that this century of enlightenment and oppor- 
tunity can give. 
_ I fear the length of this letter will preclude my extend- 
ing this interesting theme to the point of proof, but I 
may conclude it by asking whether any of your readers 
know who are the engineering advisers to the present 
Admiralty Board, and what active service, if any, in a 
modern battleship they have to their credit. Also, were 
any of the great marine and engineering superintendents 
of the country consulted? I know not. 


Yours truly, 
January 3, 1906. EFFICIENCY. 





ABNORMAL EXPLOSIONS IN GAS- 
ENGINES. 
To THE EpiToR or ENGINEERING. 

Srr,—I should be glad if any of your readers could 
suggest an explanation of some abnormalities I have 
observed in the working of a large gas engine. 

1. One or more sharp knoeks in the admission valve 
without any other manifestation of matters being wrong. 
This is followed by one or two missed ignitions (generally 
one). The explosion in question takes place during the 
first half of the suction stroke. 

2. Rumbling noise in the cylinder at the moment of the 
explosion continuing over one or more cycles, This is 
followed by sharp knocking in the admission valve and 
by missed ignitions, as before. The rumbling noise is at 
times only to be distinguished by a trained ear from the 
normal sound of the explosion, 

3. Rumbling in the cylinder, as before, but not followed 
by missed ignitions. 

4. Pre-ignitions, shown on thediagram. These occur 


sometimes at the end of the suction stroke, but generally 


during the first half of the compression stroke. 
Tam, yours, &c., 
“* PUZZLED.” 








Enernger-Vick-ADMIRAL Str JOHN Durston, K.C.B. 
—General satisfaction will be entertained at the pro- 
motion ot Sir John Durston, K.C.B., the Engineer-in- 
Chief of the Navy, to the rank of Vice-Admiral—the 
highest rank which can be awarded to the Engineer-in- 
Chief. This is not only a well-merited ition of 

ive work on the part of Sir John and his staff, 

t may be regarded as an honour to the engineering 





branch of the naval service, 








JAN. 5, 1906.] ENGINEERING. 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
OcToBER. 


NovEMBER. DECEMBER. 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal 
line represents 1s. in the case of tin plates, hematite, and Cleveland iron, and Il. in all other 
cases. The price of quicksilver is per bottle, the contents of which vary in weight from 70 Ib. 
to 801b. The metal prices are per ton. Heavy steel rails are to Middlesbrough quotations. Tin 
plates are per box of I.C. cokes. 
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INDUSTRIAL NOTES. 

Tue year 1905, with all its vicissitudes, disappoint- 
ments, and disasters, has away, and we have 
entered upon 1906 with newer hopes and brighter 
prospects. In the past year there was no event of 
grave importance in the industrial history of this 
country. The great surprise came in the last weeks 
of the year, when the late Government, after ten 
years of power, and with still a large majority, re- 
signed, and the Liberal Party, under Sir hoary 
Campbell-Bannerman, undertook the task of forming a 
Ministry, and then of dissolving Parliament and 
appealing to the country for its support. The surprise 
was to find that Mr. John Burns, Member for Bat- 
tersea, was appointed President of the Local Govern- 
ment Board, without any previous mE so in any 
Government department. Mr. Burt and Mr. Broadhurst 
had been in subordinate itions in previous Liberal 
Ministries, but this is the first time that a Labour 
Member. has attained Cabinet rank. The post is an 
onerous one, especially so because it will entail the 
administration of the Unemployed Act of last session 
in the interests of persons out of work, with, at the 
same time, a due regard to the interests of the rate- 
payers, as these latter will ultimately have to pay 
for any useful work done in the various localities. 
a new President of egg gs cheng corey Board 

as a great opportunity, he as ve respon- 
sibilities. In EL planes Labour in the Saneets gon 
its trial. If the madcaps of the Labour movement 
were to have their ways, his career would be wrecked, 
and Labour would be degraded. He will have need 
of a firm hand, as well as a strong will, so as to be 
able to cope with those of his own household. 





Considering all things—the state of trade and the 
neral unrest of labour at home and abroad—labour 
isputes were com tively few, not of long dura- 
tion, and mostly unimportant in extent. That at the 
Hemsworth Colliery was the worst in the year, not so 
much because of the number of men involved, as by rea- 
son of the evictions. Usually when trade is bad attempts 
are made to reduce wages ; during last year there were 
such attempts, and successful ones in some instances ; 
there were reductions also in some trades which were 
not resisted ; but there was no very determined attack 
upon organised labour. On the whole, the action of the 
employers was commendable. Peaceful negotiation 
has averted disputes in many cases, and in some there 
has been a willingness to restore the reductions with 
the revival of trade. There were in the eleven com- 
pleted months of the year 297 disputes, involving 
85,991 workers, as compared with 313 disputes, affect- 
ing 81,593 operatives, in 1904. The aggregate time 
lost in those disputes amounted to 2,221,100 working 
days in 1905, and to 1,350,200 working days in 1904. 
In the aggregate this looks like a huge loss, and so in- 
deed it is; but it was circumscribed in its operation 
and it is probable that many more were interested 
than the number actually involved. Some day, it 
may be in the near future, a wider economic law will 
be recognised than any held by the older order of 
litical economists—namely, that higher wages con- 
uce to the nation’s prosperity. The wages of labour 
are spent at home, and the larger the amount so spent, 
the larger will be the demand for all the necessities 
of life, and for some of the comforts. This will come 
as the result of a wiser consideration of duties and 
responsibilities on both sides, for labour has its rights 
as well as its duties, and capital has its duties as well 
as its rights, Neither side can claim all the advan- 
tages of wealth, nor can it claim to be exempt from 
a fair share of duties and responsibilities. 





Except in Russia, strikes on the Continent of 
Europe were fewer than in some previous years. 
The largest was the strike of coal-miners in Ger- 
=. t started on January 7, in Westphalia ; on 
the 17th it became general in the Ruhr district, by 
which time 185,000 men were out. Matters became 
so serious that the strike was discussed in the Reich- 
stag. On the 23rd the Belgian miners at Mons went 
out on strike in ey with the German miners. 
On February 13 the German strike ended, and some 
230,000 men resumed work. The outcome of the 
strike was a new Mines Law, in which collective bar- 
gaining was made legal and enforceable. On Feb- 
ruary 15 the dock labourers struck work at Liverpool, 
but this strike collapsed. On March 7 there was a 
great strike of railway workers in New York; this 
collapsed. On March 16 there was a great strike of 
railway. men in Italy, with riotous disorder at 
Limone ; on the 20th the strike collapsed, the men 
being defeated. On May 19 the Yorkshire Miners’ 
Association won in the Denaby Main appeal case. On 
the 22nd there were serious strike riots at Chicago, 
the police being called out to disperse the mobs. On 
the 24th some serious strike troubles again arose in 
Spain, Barcelona being the chief scene of disorder. 
On the 25th there were some labour troubles on the 


Rand, South Africa, and again on June 8, the whites 





being attacked by 1000 Chinese. On July 27 strikes 
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occurred in France, the strikers beingattacked and some 
of them killed at Moulaines ; there were further riots 
on September 14, the French strikers being charged by 
the military at Longwy. On August 12 there were 
further riots in Spain, caused by disputes and famine. 
On Pe 15 there was a dispute with the London 
Coal Porters, the matters being discussed with the 
employers in conference. In the end the dispute was 
settled without a strike. On October 1 there was a 
lock-out of 33,000 electrical workers in Berlin ; on the 
5th the metal workers joined in the strike; on the 
15th the strike collapsed, the men being beaten. The 
foregoing are the principal labour disputes in 1905. 
In America there were fewer disputes, but a great 
strike of coal-miners is threatened. 





In Russia there has been unrest and disquiet all 
through the year. On January 22, 1905, the workers 
marched in procession to present a petition to the 
Tsar. Instead of being received, they were massa- 
cred, There had been strikes, riots, and bluodshed 
previously, but the anger of the people was, more 
deeply aroused by the fatal blunder on that cold 
Sunday in St. Petersburg. During the whole year 
there were continual strikes, riots, and massacres, 
nearly every branch of industry being affected, or, 
rather, disaffected. The more serious were in the oil 
districts, and with the railway employés, the army and 
navy workers, and with the postal employés and the 
telegraph workers. How far the action of the workers 
has been the result of Sgyee agents and revolu- 
tionaries it is not possible to say ; doubtless the one 
has reacted upon the other. In any case, the social 
and industrial discontent of the workers has broken 
out with a vengeance. It has spread to all classes 
until the whole of the Russian Empire is convulsed 
with incipient revolution. In the rural districts the 
peasants have vented their pent-up rage upon the 
nobles and landowners, by burning houses and furni- 
ture, by pillage and plunder, and often by baser violence. 
In these respects they have been as outrageous as the 
workmen in the cities and towns, The Tsar, who 
boasts of an ‘‘unswerving will,” might have averted all 
this, or most of it, had he been so minded on the fatal 
Sunday, when the strikers and their sympathisers were 
shot down and sabred in the streets of St. Petersburg. 
Since then the ‘‘ unswerving will” has been more 
changeable than the wind, boxing the whole political 
compass—north, south, east, and west—at all points. 
‘The changes in policy, in appointments, and in conduct 
has been so variable that one can scarcely follow them; 
but through all the Tsar’s proclamations, or ukases, 
there is one point on which he does not change —sup- 
pression, repression, without mercy. What the end 
will be one cannot foresee, except that devastation 
will follow, and doubtless vengeance without stint. 





It is to be feared that the Unemployment Act of last 
session would have been a direful failure had it not been 
for the Queen’s Fund, which has been subscribed toso 
generously. Another Mansion House Fund would not 
of itself have commanded the support which has now 
been given; though, of course, after the appeal of the 
ex-Prime Minister there would have been considerable 
response. It is much to be regretted that there is 
much friction and much wrangling over the matter at 
the Central Committee ; especially was this the case 
over the appointment and salaries of the paid officials 
whom the Committee deem it necessary to elect for 
carrying on the work. It is also to be regretted that no 
offers of gratuitous services were made, so as to avoid 
payment for all but clerical work. There are plenty of 
men of leisure and sufficient wealth who could dispense 
with payment for the honour of the thing, and there 
are plenty of clerks out of employment who, under such 
men, could do the clerical work. Such an arrange- 
ment would have given more confidence and have 
averted the scandal of a wrangle over the modus 
operandi of administration. The noblest gift in this 
connection is that of 100,000/. by Mr. George Herring, 
for the extension of work under the Small Holdings 
Act. This is admirable in all ways. Hundreds of 
families will be able to lay the foundation of a pro- 
sperous future by this means; the country will be 
permanently benefited, and the land now compara- 
tively neglected will yield a good harvest. Mr. 
Herring will not benefit by the development and 
profit, for he has devoted that io the Hospital Fund. 
The idea of farm colonies does not appeal to all, but 
it might be most valuable as a test of fitness for able 
and willing men, 





Labour members, Labour leaders, and trade-union 
officials generally complain of the neglect of Labour 
legislation during the last ten years of Unionist 
rule. Last year two minor Acts were passed—the 
Coal Mines Weighing of Minerals Act, and the Ship- 
Owners’ Negligence Remedies Act, which will be of 
some use to two sections of workers—miners and sea- 
men. There were two others regarded as doubtful by 
many—the Aliens Act and the Unemployed Workmen's 
Act ; the latter was denounced by most of the Labour 





leaders. These were all out of twenty-three public 
Acts. . It is expected that there will bea good present- 
able crop of Acts for the benefit of the working classes 
passed in the next Parliament. Already the Prime 
Minister has promised a deputation of representative 
trade unionists that the question of the safety of trade- 
union funds shall be dealt with. From the composi- 
tion of the Cabinet, and of the Government gene- 
rally, we may expect an attempted measure on 
this subject. But if trade unionists expect that 
violent or coercive picketing will be sanctioned, they 
will be disappointed. The very able lawyers in the 
Ministry will doubtless be able to solve the question 
without serious danger to the employing class. It is 
probable that the Compensation Act will be amended, 
and also the Unemployed Workmen’s Act; indeed, 
the outline of a measure has been oom a by the 
Parliamentary Committee of the Trades Congress, 
which may become the basis of a Bill. The steps 
already taken in respect of the importation of Chinese 
into the Transvaal has been hailed with delight ia 
Labour circles ; but reports state that in South Africa 
doubt is expressed. On this subject there will, 
of course, be strong differences of opinion, absolutely 
antagonistic. Perhaps the ‘‘ bulls” and ‘‘ bears” on 
the Stock Exchange will try to rig the share market 
with cries of ruin or otherwise, according to their own 
special interests; but the nation at large will judge of 
the action taken by its results, without passion or 
prejudice. 





A notable scheme for an International Exhibition, 
meer ee ery bag life of the labouring classes, has been 
y the French Government, to be held in 


oe pa: 
aris in 1909. An outline of its scops has been made 
public. The French Government has appointed a 


Commission to inquire into the matter, and to formu- 
late a detailed scheme. M. Leon Bourgeois, the 
President of the Chamber, presided over the first 
meeting, held last week, and in doing so expressed the 
belief that such an Exhibition would be found to serve 
as an excellent medium of comparison between the 
conditions of Jife among the working classes of to-day, 
in all the countries of the world, with those existing 
among the same class in past centuries. It would also, 
he thought, enlighten the working classes as to the 
gradual steps by which they had been freed from the 
servitude of feudal years, and brought to the compara- 
tive freedom and independence of modern times. It 
would also illustrate the many legislative enactments 
of centuries for their relief and protection, and the 
methods of the various organisations working for 
the improvement of their physical and moral con- 
dition, He thought the proposed Exhibition would 
appeal to all who desired to generally alleviate the 
condition of the working classes. The project is a 
good one, and it is but meet that the French Govern- 
ment should take the initiative, for they were the 
oe my in Exhibitions, though we have the merit of 
»ging the first to hold a great International Exhibi- 
tion, in Hyde Park, in 1851. The great Exhibitions of 
1867, of 1878, of 1889, and of 1900, held in Paris, stand 
out in one’s memory as grand ideals of what such 
Exhibitions should be, and how well adapted they are 
for the vr of French taste and character. If it 
were possible to give an abstract of the laws passed 
for the suppression of labour’s aspirations, and for the 
degradation of labour, it would be still better seen how 
great the strides have been during the last century. 
Both sides of the picture ought to be seen. 





It is to be feared that the Christmas festivities were 
saddened in many workmen’s homes by the frauds 
and disappearance of several officials of the numerous 
slate clubs, which appear to be still popular with 
workmen in connection with the works at which they 
are employed, or: locally outside of them. The tram- 
way men of the United Tramways Company seem to 
have been great sufferers at some dépéts, according to 
the newspaper reports. It is only a rough-and-ready 
way of preparing for the Christmas festivities; but 
being their own chosen way, it is sad indeed to find 
that the men are robbed of their savings by a fellow- 
worker, who knows what it all means to a family to 
be robbed of the hard-earned money saved for several 
weeks in anticipation of drawing the whole on the 
eve of the Christmas holidays. The Christmas club 
of the grocer, or of the publican, does not suffer in 
this way. The courts of law ought to be specially 
severe upon the delinquents who undertake the custod 
of workmen’s savings and then bolt, or otherwise ro 
the members. Too often they escape punishment alto- 
gether. 





The Burnley Weavers’ Association paid during the 
~ year some 6000/. in dispute pay and for break- 

owns. By far the larger part of this expenditure 
was paid away for the latter, which means stoppage 
of work by accidents to machinery or other unavoid- 
able causes, so that this part of the expenditure was 
for out of work and stoppages, not disputes. The 
association numbers over 1-000 


members ; the gain in 





funds during the year was 3000/. ; the net balance in 
hand stood at 24,200/. Considering the state of the 
cotton trade during the earlier part cf 1905, the 
position is a good one. 





Business in the iron and steel trades in the Midlands 
was nearly at a standstill last week, owing to the 
holidays ; but the position is favourable, and the out- 
look for 1906 is good. The furnaces were kept going 
a the Christmas holidays, the stock being re- 
garded as very acceptable. The mills and forges re- 
started on Wednesday. For best, fiaished iron there 
is a brisk inquiry ; constructive engineers and railway- 
carriage po wagon builders require large deliveries. 
The sheet trade is very busy, and the holidays were 
shortened. Structural-steel makers are very busy with 
large orders on hand. Girder, boiler, and tank-plates 
are in large demand. Altogether 1906 seems destined 
to be a very busy, if not a record, year in all sections 
of the iron and steel trades in the Midlands. 

The attendance on the Manchester Iron ’Change at 
the close of 1905 was large for the season of the year ; 
the tone was good, and the prospects for the New 
Year excellent. There was a large business in crude 
iron by merchants and consumers, owing to a desire to 
supply future wants. The finished-iron branches are 
fairly active in most qualities. It is thought that 
there will be a boom in the iron and steel trades. 





The Scottish motor-car companies are so busy, it is 
reported, that they are compelled to refuse orders. 
One company, it is said, have made provision for 
three additional sections, which will employ 600 more 
hands. Another company has had to refuse a London 
order for 500 motor-omnibuses, as its whole output is 
already secured. 





The cabmen of London seem at last to be determined 
to try the sixpenny fare system within a radius of six 
miles of Charing Cross. This reform will greatly 
increase the cab industry. If the open carriage system 
were also adopted, as at seaside resorts, it would be 
found that the hiring of vehicles would be greatly in- 
creased in the Metropolis. 





The boot and shoe operatives, both in England and 
Scotland, are about to make a determined effurt to 
secure an eight-hour working day. The long de- 
pression in this industry and the large increase of 
output by improved machinery are the grounds upon 
which they will appeal to the Board of Conciliation at 
its next meeting during the current month. 





The cotton operatives at Preston struck work on 
Boxing-day to secure that day for a holiday. In August 
last they agreed to give up the day in order to secure a 
full week off, but now they want both, After all, it is 
merely a matter of arrangement ; if they do not work, 
they get no pay. 





The new Postmaster-General has already won the 
respect of the postal employés by a concession hitherto 
refused ; the men aggrieved are authorised to send in 
their complaints direct to him instead of to his sub- 
ordinates. This is the case generally with private 
firms, but not with State departments. 





The printing trades in America seem bent upon a 
big strike. The time fixed was on January 1, 1906. 
The dispute is of long standing, the men requiring an 
eight-hour day. The printing and publishing firms 
have oy themselves to some extent by anticipa- 
tion, but it is tuo early to prognosticate what the 
result of the movement will be. 

The Scottish miners seem determined to secure the 
eight - hour day throughout the Federation area, 
which covers the whole of Scotland. They have ‘also 
in several constituencies prepared for election contests 
at the General Election. 











New Unpercrounp Ratiway in Beruix.—The Berlin 
Corporation has decided _— the construction of an 
underground railway from the northern part of the city 
to its southern portion. The length of this new muni- 
cipal line is about five miles, and it is proposed to cover 
this distance in 18 minutes. The construction of the 
new railway is to be omapere within four years, and the 
cost is calculated at a trifle ebove 2,500,0007. 





New Larce Dry-Dock 1n Mavmé.—The town of 
Malmé has of late years very materially extended its 
trade and traffic; a large additional harbour has been 
constructed, and it is now under contemplation to build, 
as soon as possible, a dry dock, which will be the largest 
in the North of Europe, and which is intended to compete 
with the big docks in Kiel and Stettin. According to the 

lans the length of the new dock will be 530 ft.; breadth, 

1 ft. ; and depth, 24 ft. ; which dimensions will enable 
the dock to take the largest Swedish war and merchant 
ships of to day, as well as the la t ships of the fleet 
of the Danish United Steamship Company. The cost is 
calculated at about 65,0002. 
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SOLUTIONS OF SOLIDS AND SOLID 
SOLUTIONS.* 
By J. H. Stansstr, B.Sc., F.I.C. 


Tue general question of solution has always been of 
importance to the metallurgist, and is becoming more 
so on account of the fresh information concerning the 
nature of solutions which is constantly coming to hand. 
The practical metallurgist has so many difficulties to 
overcome in the a casting, and manipulation of 
metals and alloys generally, that information which seems 
to have but a remote bearing upon his work may prove 
useful, and he cannot afford to let it pass. 

Solids and liquids are recognised by their general pro- 
perties, and it is certain that whatever matter is, a solid 
body of appreciable size is made up of parts, and that 
there are causes within the body which determine the 
relative positions of these parts, and also their mean dis- 
tance apwt. This may be explained by assuming that 
internai friction prevents the separation of the parts, or 
that there is a constantly acting pressure which is directed 
towards the interior of the solid. The idea of internal 
friction is supported by the viscosity of the malleable 
metals, which enables them to flow under the hammer. 
But in order that this change in form may take place, 
work must bs done upon the metal, and in this respect 
the viscous solid differs from the true liquid, which can 
alter its form without expenditure of work, if allowed to 
do so. It will be well to keep this viscosity of metals in 
mind, and to remember that for the majority of metals 
there is a temperature at which the metal offers the least 
resistance to work done on it while still preserving the 
solid state. 

Also, it may be noted that the work put on to a solid 
during its change of form may all be converted into heat, 
or part of it may be stored up in the body itself. The 
latter is the case with metals which harden when. they are 
worked, and the fraction of the energy thus stored up is 
given out again during annealing. Thus the system 
‘hard metal” contains more energy than the system 
‘soft metal.” 

Generally speaking, the particles of a solid are under 
restraint, and their separate motions are confined to ex- 
cessively small spaces; but in a liquid there seems to be 
nothing to quite hinder its particles from wandering any- 
where within the boundaries of its volume. There is, 
however, a cause which determines the mean distance of 
these particles, and so determines the volume of the 
liquid. It is well known that an enormous pressure is 
required to reduce the volume of a solid or liquid when 
it is a true volume pressure—that is, directed from all 
parts towards the centre of the body; although the 
density of a metal may be increased by working. 

Now we may regard any solid or liquid body as a self- 
contained system which will conserve itself as long as 
neither matter nor energy cross23 its boundary, although 
the relations between its matter and energy may undergo 
readjustment. But if energy enters or leaves such a 
material system, important changes may take place. The 
changes we have to consider refer to the solid and liquid 
states. 

Solids may be divided into two classes—amorphous and 
crystalline. Amorphous means without form, in the sense 
ot without crystalline form. Amorphous solids seem to 
come more into a line with liquids. They certainly resemble 
ordinary liquids in viscosity, although their viscosity is 
much greater than that of water. There is a tendency 
to wander on the part of the individual particles; but 
whether it takes place at ordinary temperatures, even to 
a limited extent, isan open question. Although Ewin 
and Rosenhain and Stead have observed the gradua 
absorption of one solid body by another, such solids have 
the same properties in all directions ; that is, the forces 
at work within them are evenly distributed, and wander- 
ing is thus probable; for any slight disturbance of the 
equilibrium in any part would tend to set up motion in 
that part. This inclines us to the belief that metals which 
become plastic on heating lose their crystalline character 
when in the plastic state, and those that harden on work- 
ing also tend to become amorphous. In a crystalline 
solid, however, there is no haphazird arrangement of the 
particles. The form of the ultimate particles or mole- 
cules seems to condition the regular arrangement, and the 
regular, though not always uniform, distribution of the 
internal forces. 

_ Now if we agree that an amorphous solid resembles a 
liquid, it must also resemble a liquid solution ; and if it 
resembles a liquid solution, it must also resemble a solid 
solution, May it be said, then, that a solid solution is 
amorphous ? 

But it is possible for an amorphous solid to crystallise 
under proper conditions; it is also possible for a solid 
solution to crystallise. Is it still a solid solution after the 
crystallisation has taken place? The anewer to this is, 
that mixed crystals are regarded as solid solutions. What 
is the solution of a solid? If a solid combines with a 
liquid to form a homogeneous mass—that is, a mass of 
uniform concentration, which is still liquid—the whole 
mass is called a solution of the solid, and the components 
of the solution are known as the solvent and thesolute. In 
such a mass there is a complete merging of the compo- 
nents without regard to that fixed ratio between them 
which is so characteristic of a true chemical merging. 
In the process of solution the solid disappears from sight, 
even when aided by the most powerful microscope, and 
the most careful analysis fails to detect any difference in 
composition of different parts of the solution. 

From what has been said already it will be understood 


_*Abstract of paper read before the Metallurgical 
Society at the Birmingham Municipal Technical School, 
November 11, 1905. 








that a kind of internal préssure is acting towards the 
interior of a solid, so as to keep its mass intact without 
aid from outside. You may ras | this attraction, cohesion, 
tenacity, or give it any name you please, but the fact 
remains that an expenditure of energy is necessary to 
se te its particles, 

n the liquid state the body is in a more unstable con- 
dition, for in many cases its exposed surface loses some 
of its matter under certain conditions; but even this 
depends upon the readiness with which the liquid be- 
comes gas. But as it loses matter it also loses internal 
energy. 

Now in the case of liquids a small portion of their 
internal energy seems to concentrate itself very near to 
the boundaries of the body. This is known as superficial 
energy, and its amount depends upon the area of its sur- 
face, and the bodies with which it is in contact. It ap- 

rs to act in a very thin stratum, and is known as sur- 
ace tension. This surface energy always tends to a 
minimum, and seems to act as a kind of pressure towards 
the interior when it is allowed full play. This is seen in 
the case of rain drops, which are masses of water occupy- 
ing volumes with the smallest possible areas under the 
conditions. Here the surface tension causes the boundary 
layer to act like an elastic skin, and to draw the matter 
into its volume of smallest area. 

A homogenous solid or liquid is said to be in a definite 
phase, and it is immaterial how many components there 
may bein the massas long as it is homogeneous. Another 
idea of a phase is that it is a mass of uniform concentra- 
tion, and when it consists of more than one component 
they are mechanically or physically separable. 

A system consisting of one or more phases is said to 
be in true equilibrium when it remains constant under 
constant conditions of temperature, pressure, and concen- 
tration, and when a very small change in one of these 
variable causes a correspondingly small change in the 
system. 

Now turn to a system consisting of a solid and a liquid 
which will dissolve it. If there is an excess of the solid, 
the point of saturation for a definite temperature cannot 
be exceeded, however long the solid and liquid phases are 
in contact with each other. The two variables here are 
the temperature and concentration. 

Let us consider for a moment what is happening here. 
We know that the solid phase is passing into a liquid 
phase ; and we know further that it is a purely ant wa 
or mechanical action, and that heat is being absorbed. 
Now it is purely a surface action. The particles of the 
solid are in contact with the particles on the surface of 
the liquid, and their proximity assists in some way, it ma 
be by surface tension, the internal energy of the solid, 
which isalways directed outwards, and some of the solid 
particles find themselves in the liquid. But these par- 
ticles still have a tendency towards their own, and 
although they have become migrating bodies, they some- 
times migrate back, and an interchange may take place 
between the particles of the solid in the liquid, and these 
in the solid itself. This goes on till the point of saturation 
is reached, and then the rate of exchange of particles is 
the same in all directions, and we have a system consist- 
ing of asolid phase and a liquid phase in equilibrium. The 
solid phase consists of one component, and the liquid phase 
of two components, the liquid and the solid dissolved 
in it. 

The rate at which a given solid dissolves in a given 
liquid depends upon a number of circumstances. me- 
times it is very rapid, and sometimes very slow. Also the 
rate at which the solid particles will diffuse through the 
mass of the solvent may vary considerably. 

It may be remarked that the idea of interchange or 
dynamic equilibrium between the sclid and — phases 
after saturation has been reached appears to opposed 
to that of uniform concentration ; but it may be said that 
this exchange takes place only in the surface layers, and 
is of a constantly counter-balancing character. The 
necessity of the idea is shown by the fact that large 
crystals in a saturated solution may grow on one faceand 
dwindle on another to exactly the same amount, the total 
mass of the crystal keeping constant. This is probably 
due to slight differences in the concentration of the layers 
in contact with the faces, which causes a difference in the 
surface energy on the faces. But as these differences may 
be excessively small, the general concentration may be 
regarded as uniform. The general principle contained 
in this statement is of importance in connection with 
solid solutions. There is also the view that the crystals 
may have different solubilities in different directions. 

The equilibrium of the system solid solution is at once 
disturbed by an increase or decrease in its temperature. 
The general effect of an increase in temperature is to 
cause more of the solute to pass into the solvent, and a 
decrease to bring about the opposite effect. But this is 
not uniformly true, for the solubility of some solids in- 
creases with the temperature up to a certain point, and 
decreases with a further increase in temperature. 

A solid in solution possesses a definite pressure, which is 
called its solution pressure; this is no doubt largely in- 
strumental in bringing about diffusion of the solid through 
the bulk of the liquid after dissolution. It is well known 
that a salt in solution raises the boiling point of the 
liquid, and this means simply that a given rise in tem- 
perature causes a smaller increase in the vapour pressure 
of the solvent when a solute is present than when it is 
absent. Also, the freezing point of the solation of a 
solid is lowered by the presence of the solid ; the lowest 
temperature being obtained for a definite concentration, 
which, in the case of salts and water, gives the composi- 
tion of the cryohydrate, and in the case of alloys, the 
eutectic mixture. 

In many cases solutions can be cooled below their 
point of saturation without any of the solute separating 
in the solid state; but the system is in unstable equili- 





brium, and a smull portion of the solid dropped into the 
solution causes partial solidification, with development of 
heat, to take place at once. 

What is a solid solution ?—A solid mass containing two 
or more components of uniform concentration. In other 
words, it is a homogeneous mass containing constituents 
which are physically and mechanically separable as far as 
solidity permits. Here we have the possibility of varia- 
tions in concentration with variations in temperature ; 
also of conditions under which certain components are in 
equilibrium. But it is very evident that the investiga- 
tions of such conditions are much more complicated than 
with solutions of solids. All changes in solid solutions 
must be necessarily slow. 

The clear glasses are probably the best examples of 
solid solutions, for their composition a, vary by in- 
finitesimals from specimen to specimen. The readiness 
with which molten silicates dissolve either silica or basic 
oxides is well known, and also that the components may 
or may not be able to remain in solution when the molten 
mass solidifies. If they do remain in solution, then a 
solid solution results ; but if not, a heterogeneous mass is 
obtained. 

Mixed crystals are also examples of solid solutions. 
Such crystals are best studied with salts crystallised from 
aqueous solution, and the alums furnish good illustra- 
tions. It is quite easy to form mixtures of common alum 
and chrome alum in any proportions. 

Now these solid solutions which partake of the nature 
of mixed crystals are of considerable importance from a 
metallurgical point of view. All metals are of crystalline 
nature, and many of their crystalline forms belong to the 
cubic system—that is, they are isomorphous, and, all 
other conditions being favourable, should form mixed 
crystals. Thus it may be stated generally that, in the 
case of pure alloys of metals, the solid solutions take the 
form of mixed crystals. Gold and silver alloys give the 
simplest cases of solid solution of metals of uniform con- 
centration. This is brought out by the freezing curve, 
which for a series of gold-silver alloys falls uniformly 
from the freezing point of gold to that of silver. 

It has been stated that solid solutions in the case of 
metals are heterogeneous, on account of the slow diffusion 
which takes place in the molten metals as compared with 
the solutions of solids in liquids, But it would appear 
that this is only a matter of time, for if the alloy is kept 
molten sufficiently long, uniform concentration may 
attained, and then the slow motions of the components 
in the solution would favour the retention of uniform 
concentration in the alloy on freezing. But another 
aspect of the question arises when chemical compounds 
are formed between two metals, or a metal and a non- 
metal. In this case any solution must be formed by the 
dissolution of the compound in excess of the main mass 
of the metal. A case in point is found in the alloys of 
copper and arsenic. Now there is not the slightest doubt 
but that arsenide of copper is formed and dissolved in 
the molten alloy. Micro examination of copper-arsenic 
alloys shows that a separation takes place during the 
solidification. But it is probable that a certain per- 
centage of arsenic in the arsenide forms a solid solution, 
which has a much less hurtful effect on the main mass of 
the metal than when a eutectic separates. This is a 
—— question of some importance to those who intro- 

uce small percentages of certain elements into copper to 
produce sound castings. For it is clear that the propor- 
tion of the added element should be about that required 
to form the solid solution ; and this for arsenic in copper 
seems to be about 0.25 per cent. of arsenic, 

The relations of carbon to iron in alloys of these bodies 
have formed the subject of an enormous amount of work, 
and many investigators are still at work upon it. The 
only reference I wish to make to that work is in connec- 
tion with the solid solutions uf carbon in iron which 
exists in hardened steel, and which is known by the name 
of ‘‘hardenite,” about which the last word has not been 
said. Now Howe states that solid solutions are hetero- 
geneous, and ppwen od bases his opinion upon a micro 
examination of hardened steel; but is it necessary to 
assume this heterogeneous character from an etched 
specimen? A solid solution should etch uniformly, and 
that is the only condition necessary ; for if an etching 
liquid is used, it attacks the component of the solid solu- 
tion for which it has the greatest affinity. 








Hieu-Capacity Sree, Wacons.—An important trial 
order has been placed by the Buenos Ayres and Pacific 
Railway for a number of steel wagons to the designs and 
under the patents of the Sheftield-Twinberrow Steel Car 
Company, Newcastle-on-Tyne. These cars will be built 
by the Brush Electrical Engineering Company, Limited, 
Lonerea There are two types: one consisting of 
a number of high-sided goods wagons of 40 tons capacity, 
with four sets of side doors and level floors. The leading 
dimensions are: length over buffers, 37 ft. ; height from 
rail-level, 8 ft. 6 in. ; and over-all width, 9 ft.8in. The 
tare weight is 13} tons. The other type consists of a 
number of covered cars, each of from 42 tons to 45 tons 
capacity for the carriage of grain in bulk. These gigantic 
cars, with an internal capacity of nearly 5000 cubic feet, 
are 13 ft. 6 in. in height from rail-level, 37 ft. over buffers, 
and 10 ft. wide overall. The tare weight is 13% tons, 
The roof of each car is provided with three large manholes 
for feeding in the grain, and the sides of the cars are 
supplied with sliding doors 5 ft. wide, through which 
mechanical diggers extract the grain. Both types of cars 
are equipped with screw-brake on either side, and the 
bogies are of the Sheffield-Twinberrow improved diamond 
frame pattern with compound helical springs, carrying 
the weight at 3 ft. 6 in. centres. It is interesting to note 
that the train loads on the Buenos Ayres and Pacific 
Railway exceed 2000 tons. 
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THE KARLIK TACHOGRAPH. 

An interesting feature of the winding-engine exhi- 
bited at Li¢ Ly the Ateliers de Construction de la 
Meuse, of Sclessin, is the tachograph designed by Mr. 
Karlik, engineer, of Kladno, in Bohemia, with which 
it is fitted. a the Belgian collieries which have 
adopted this device for recording the working of their 
winding-engines may be mentioned the Charbonnages 
de l’Espérance, of Montegnée, near Liége. We illus- 
trate the Karlik tachograph in Figs. 1 and 2. It 
consists, as will be seen, of two tubes T placed 
symmetrically in the same vertical plane and 
communicating at their lower end with a shorter 
and wider tube ¢. These tubes contain mercury. 
They are carried in a socket, and a rotary motion 
is communicated to the system by a pulley P, 
driven by a small rope from the shaft of the winding- 
engine. Under the influence of centrifugal force, the 
mercury rises in the side tubes and descends in the 
central tube ¢, a float F following the differences of 
level in the latter. The float spindle is connected to 
the end of a sliding lever L, the outer end of which 
actuates the point S, which traces the diagram in blue 
ink on the paper strip placed round the drum R. The 
latter revolves under the action of an eight-day clock ; 
in revolving, it is lowered slowly, being carried, as 
shown in Fig. 1, by the nut E, which fits the threaded 
spindle in the centre of the device. A second point 
S! traces a helical curve in red ink, whith forms the 
basis of the diagram. The scale of the latter 
is so determined that the height corresponding to 
the highest Bans is less than the pitch of the 
spindle thread, so that the diagrams do not over- 
lap one another. For use in connection with 
winding-engines, the drum is 344 millimetres (13.54 in. ) 
in diameter, and one revolution takes two hours; one 
minute’s working, therefore, is recorded by a line 
9 millimetres (0.35 in.) in length, this giving very 
distinct diagrams. 

The device serves also as a sight tachometer. To 
this effect the float spindle actuates by a lever a hand 
marked A, which shows on a dial the variations in the 
speed. The same spindle is fitted with a contact 
point M, which, by plunging in a small cup, contain- 
ing mercury placed at a suitable height, closes the 
electric circuit of a ringing signal when the speed 
exceeds a given limit. There are two similar cups, 
G and G', which are’ placed respectively under point 
M according as the engine is winding mineral or is 
raising or lowering men in the shaft. As will be seen 
by reference to Figs. 1 and 2, the side tubes are made 
with horizontal extensions in which the mercury can 
flow to facilitate the measuring of speeds lower than 
50 revolutions per minute. The apparatus shown 
gives a depression of 1 millimetre (0.039 in.) in the 
central mercury column per 4 revolutions per minute. 
A height of 1 millimetre (0.039 in.) in the diagram 
may represent a speed of 1 metre (39.37 in.) per second 
of the cable. Fig. 3 is a reproduction of a diagram 
showing the working of a winding-engine. Fig. 4 
reproduces part of a diagram given by a Karlik tacho- 
graph connected to a Bessemer blowing-engine. 

e apparatus is manufactured in three sizes : one 
for engines in which the speed changes are sudden, 
such as winding and rolling mill engines ; the second 
for those in which the speed changes are gradual, 
among which are blowing- engines, drain - pumps, 
engines working overhead cable transport installa- 
tions ; and the third for central- station engines, 
spinning and weaving mill engines, and so forth, in 
which the normal speed has to be maintgi as 
regular as possible. Inthe latter, owing to 
travel given the float, and the higher s 
the drum is made to revdlve, the most mi 
tions in the speed are duly\recorded. - 












GUTTA-PERCHA AND BALATA. 

A. TscurrcH and his coadjutors have made a series 
of investigations into the composition and behaviour 
of various gutta-perchas and ta. These, published 
in Archiv der Pharmazie (vols. 241 to 243), are sum- 
marised as follow :— 

A specimen of gutta-percha, at least twenty years 
old, which had become brittle as a result of oxidation, 
was treated by boiling in 96 per cent. alcohol. 

The alban, which separated f-om the alcoholic ex- 
tracts on cooling, was separated by fractional crystalli- 
sation into spherite alban (C,,H,,0.), which melts at 
152 deg., crystallises in spherites, and dissolves in hot 
alcohol, although not in cold; and crystal alban 
(CgoHyo0,), which melts at 228 deg., crystallises in 
plates, and dissolves with difficulty even in boiling 
alcohol. 

The residual gutta-percha was dissolved in chloro- 
form, the solution filtered, and three-fourths of the 
chloroform distilled off, and the residual solution 
poured into alcohol ; the liquid was filtered from the 
sticky gutta-percha which separated, and the filtrate 
allowed to remain, when flocculent aggregates sepa- 
rated, consisting of tiny needles of albanan (C,.H..0). 
From a fresh sample of commercial gutta-percha 





THE KARLIK 








TACHOGRAPH. 


gt. Ff 







































































































































































5 
R 
Ss 
is’ 
if ra 
A — i|] Btght-day Clock 
it Druz to the ’ 
mm, 1 
er treeii ~~ 
the Drum 
L 
"ae | 
(e) me , 
% / 
i / / 
/ 
. / 
pS |Z 
fer ; 
«x 
P 
(9095.A) 
Fig.3. Winding Mineral 
| 
| 
XV OO 
a & Lowering Men 
Poe Te ae sat og, / a ee L * 
ATV 
Iso iao__—iigs ~—sige igs ia fas ds 
rr 
“ 
Charge ---+ 
5 0 120 25 30 [35 40 


















































¢] 


spherite alban was obtained, but no crystal alban ; in 
place of the latter an isomeride of the former, iso- 
spherite alban (C,,H,,0,), was obtained ; it melts at 
142 deg., crystallises in needles, or in spherites built of 
needles, and dissolves in alcohol at 60 deg. A larger 
quantity of albanan was obtained than from the old 
specimen; it melted at 61 deg., and was entirely in- 
soluble in alcohol. 





| Percentages found in Sample by 
i Weight. 
Gutta-Percha. i ‘ si 


Spherite a Crystal, Alba- 
| Alban Alban. Alban. | nan. 





Fresh sample of com- | | | 
mercial .. pa oa 30 | 8 0 1. 
Twenty years old .. | 8 | 0 15 0. 





0 
1 


The terms “alban,” ‘‘albanan,” “ fluavil,” and 
“gutta” are used as generic names, a syllable being pre- 
fixed to them to indicate the material from which par- 
ticular varieties of them are derived. When several 
substances have the same name, that distinguished as a 
has the highest melting point, that called § the next 
highest, &c. 

Gutta-Percha from German New Guinea.—- The 
sample examined was the product of Palaquium sup- 
pianum. The percentages of it soluble were as 
given in the table on the next page. 

The material was extracted with boiling water, then 
with boiling 96 per cent. alcohol. From this extract 
were obtained a, 8, and 7 Guin-albans by crystallisa- 
tion, and from the mother-liquor « and § Guin- 
fluavils. 

The residue left after extraction gave Guin-albanan 
(C,,Hg,0), which melts at 62 deg., and takes up oxygen 
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gradually from the air, especially when exposed to | percha, some specimens of the latter yielding cinnamic 
light. From this residue was also obtained Guin-gutta | acid on hydrolysis with alcoholic potash, while others 
(C\oH,¢), which separates from a hot ethereal solution |do not. From the chloroform extract of the balata 
as an amorphous white mass, which, under the micro- | were isolated balagutta (C,,H,,), which rapidly under- 
scope, is seen to contain curved needles ; at 60 deg. it | goes change when exposed to the air, and balalbanan, 
shrinks to a glassy mass. Alcoholic potash does not | (C,,H,,0) of mélting point 55 deg. Cent. 

act on it ; when exposed to the air it turns red. | Gutta-Percha from Dutch New Guinea was examined 
|by P. van Romburgh (Berichte, vol. xxxvii.). From 
| the resin from this specimen he isolated an amorphous 
substance, which, when boiled with alcoholic potash, 


Percentage Solubilities of New Guinea Gutta-Percha, 








Name of Solvent. At 17 Deg. Mh |yielded cinnamic acid and an alcohol melting at 
__|177 deg. Cent. From the resin from Palaquiwm calo- 

Water .. 1 2 | phylum, from Java, two esters of cinnamic acid were 
— = 4 | obtained, melting at 145 deg. and 228 deg. respectively. 
Alcohol-chloroform 34 50 Closely resembling the latter was an ester of cinnamic 
Ether .. a ; 40 96 | acid (isolated from a low-grade commercial gutta- 
Light petroleum . 40 97 percha from Amsterdam), which melted at 237 deg., 
— oe Werte, ake 97 4 | and was found to be identical with the crystal alban of 
Chloroform -- «sss 7 97 Tschirch (see ante). The presence of esters of cinnamic 
Carbon bisulphide .. 97 97 acid was proved in a number of other kinds of gutta- 


| percha, but not in that from Payena Leerii. 








Sumatra Gutta- Percha.—a Sum-alban (crystal alban), 
from old gutta-percha, is hydrolysed by 10 per cent. Zz 
alcoholic potash to cinnamic acid and crystalline | THE ‘“ CLIPPER ” BELT-FASTENER. 
C;.H,,0., or CoH 90., which melts at 207 deg. £8 | Tue illustrations above show a method of jointing 
Sum-alban (spherite alban) from old gutta-percha and | belts which appears to have decided advantages over 
from a commercial sample yields cinnamic acid and | many other means of obtaining the same result. The 
crystalline C,,H, 0, or Cj,H,,0., which melts at | old way of lacing the ends together with leather stri 
151 deg. Y Sum-alban (isospherite alban), from com- |is unsatisfactory for many reasons, and most of the 
mercial gutta-percha, yields cinnamic acid and crystal- | patent fasteners on the market project from the back 
line Cy,H,,0., which melts at 171 deg. The formule | of the belt in such a way as to prevent the back sur- 
represent a, 8, and 7 Sum-alba resinols respectively. |face from working over a pulley. In the present 
Fluavil from old gutta-percha is hydrolysed by alco- | method the appearance of both sides of the belt 18 
holic potash, but not so that from the commercial, | exactly the same, and the joint is extremely flexible. 
nor is the Suma-gutta from either variety attacked. Its appearance will be gathered from the piece of 

Mikindani Caoutchoue from German East A frica.— belting shown in Fig. 1, leaning up against the anvil 
The variety of india-rubber from Mikindani, known as | used in making the joints. By looking at this and 
Mozambique balls, contains a certain amount of resin, | Figs. 2 and 3, below, the form of the joint will be at 
and this was investigated for comparison with the |once evident. The wire hooks, before use, are open, 
resins of gutta-percha. The crude crystallised alban | and have one side shorter than the other. A series of 
obtained therefrom melted at 168 deg. to 172 deg., and | them, almost the full width of the belt, is placed in 
was separated into a dani alban (C,H,,0), which melts 
at 178 deg., and is not stable in air, and into § dani 
alban (Cj5H,,0), which melts at 149 deg. Both these 
differed trom the albans of gutta-percha, as they did 
not yield cinnamic acid with alcoholic potash. 

Balata.—Balata, which is obtained from Mimusopo 
globosa (Giirtn.), is the most important technical sub- 
stitute for gutta-percha. It occurs in commerce in 
the form of leathery elastic sheets, that soften at 49 deg. 
to 50 deg. Cent., then become plastic, and melt at 
149 deg. Cent. The material examined contained 5.7 
per cent. of matter soluble in boiling water, 41.5 per 
cent. soluble in boiling alcohol, 42.5 per cent. soluble in | all even hooks having the short side uppermost, and 
boiling acetone, 87 per cent. soluble in boiling ether, and | odd ones the long side, or vice versd. A pin is then 
86.8 per cent. soluble in chloroform. On analysis, it | pushed through a hole in the anvil to secure the hooks 
gave 1.72 per cent. of moisture, 0.96 per cent. of ash, | in position. The end of the belt, which has previously 
41.5 per cent. of ‘‘ resin” (extracted by boiling alcohol), | been cut square, is pushed home into the jaws of the 
and 45.3 per cent. of ‘‘ gutta” (extracted by chloroform | hooks, and the latter closed down into it by a mallet. 
from the product after removal of the ‘‘ resin”). From |The pin is then withdrawn, and the belt placed on 
an extract made by boiling alcohol the balata yielded | the back part of the anvil, where the hooks may be 
the following albans :—a balaban (C.,H,,0,, melting- | more effectually closed by beating on the upper and 
point 230 deg.); 8 balalban (C,,H,,O0,, melting-point | lower side of the belt alternately. The other end 
108 deg.) ; and balafluavil (C,,H,,0). The resinous con- | of the belt is then equipped with a row of hooks in the 
stituents of balata do not contain esters of cinnamic or | same way, and the two ends brought together, and a 
other acids, but examination of a number of specimens | pin threaded through to form a hinge. A metal pin 
of gutta-percha of different origins showed that the|is put through in the first place, and with it in posi- 
presence or absence of esters of cinnamic acid does not 
aford a means of distinguishing balata from gutta- 

















| grooves formed in the brass anvil, as shown in Fig. 1, 


| tion the hooks are beaten, on a metal surface, well down 
into the surfaces of the belt, 


When the belt is in 


use the hinge-pin is a thin bar of raw hide, or, if pre- 
ferred, a number of strands of hemp may be drawn 
through the joint by means of a special wire-threader, 
which makes an equally good joint. 

Belts may be very rapidly jointed by this method, 
and the fastening is cheap, flexible, and very strong. 
Complete outfits for the purpose, containing anvil, 
mallet, three sizes of hooks, threader, &c., are sup- 

lied by Messrs. J. B. Stone and Co., 135, Finsbury 
Facet, E.C. 








THE BOILER EXPLOSION AT DUNDYVAN 
IRON AND STEEL WORKS. 

A formal investigation, under the provisions of the 
Boiler Explosions Acts, has been held by the Board of 
Trade into the circumstances — the explosion of a 
boiler at the Dundyvan Iron and Steel Works, near 
Coatbridge, N.B. The Commissioners were Mr. James 
Avon Clyde, K.C., barrister-at-law, Edinburgh, and 
Mr. David Crichton, consulting engineer, Edinburgh. 
Mr. James Morton, Gl w, conducted the er! o 
behalf of the Board of Trade, and Mr. A. L. McClure, 
advocate, Sheriff of Argyleshire, instructed by Mr. R. 
Rounsfell Brown, appeared for Mr. Hugh Martin, 
Mr. William Martin, and Mr. Thomas Main, three of 
the parties to the inquiry, while Mr. Francis D. Lamb, 
Glasgow, acted as Clerk of Court. 

Mr. Morton, in his opening statement, explained that 
the explosion occurred on July 18 last, four persons being 
killed and five others injured, while considerable damage 
to property was occasioned. The boiler, which was 
of the Cornish tyre, 14 ft. long and 6 ft, in diameter, was 


made in 1883, by Messrs. Alexander Shanks and Sons, 
Arbroath. Originally of the multitubular type, it was, 
in 1899, converted into a Cornish boiler by Mr. William 


Arnott, Coatbridge. So far as known, there was no fault 
imputed either to the manufacturers or the repairer of the 
boiler. It was understood to have been used twice a year 
only, at the New Year time and at Glasgow Fair, when the 
works were under repair, and it was then used chiefly for 
the purpose of working the machinery in the engine-shop 
in connection with repairs. The working pressure of the 
boiler was understood by the owner and others to be 
35 lb., and it was a question for the Court to consider 
whether that really was the working pressure at or 
about the time of the explosion. The boiler was insured 
up to 1894, but after that it was not insured, and sub- 
sequent to 1894 there was, he understood, no regular 
inspection of the boiler by an outside neutral man, 
although there was a regular examination by Mr. Main, 
the works engineer. The Court had to consider whether 
Mr. Main was a proper man to make such examination, 
and the nature of the inspection, and the supervision 
exercised. In course of time, by the presence of water in 
the boiler and the action of the g the plates wasted 
away until at their thinnest part they were reduced 
so thin as one-tenth part of aninch. There was nothing 
particular about the manner in which the boiler was being 
used at this special time. There was some question, 
however, regarding the correctness or otherwise of the 
steam -gauge. 

After the Commissioners had viewed the boiler, 

Mr. William Martin, proprietor of the works, gave 
evidence, in the course of which he stated that his son, 
Mr. Hugh Martin, acted as his manager, taking supreme 
control of the management and all that went on. The 
boiler had been supplied to his father before he (Mr. W. 
Martin) took over the works in 1883. He had had no 
specification of the boiler. His son controlled the men, 
including the engineer (Mr. Main) who looked after the 
machinery and boilers, and had to report to Mr. Hugh 
Martin if he saw anything wrong. He found Mr. Main 
a careful engineer—he could not get a better. He had 
been with him about thirteen years, and was in 
charge of the boilers in 1892. At that time another 
boiler exploded in the works. He did not consider 
Mr. Main was to blame at that time. In 1894 he 
discontinued the insurance of the boiler now under con- 
sideration, because it was only used for a week every six 
months—perhaps a fortnight at the new year. He did 
not think itnecessary to have it insured, as it was a good, 
strong boiler. He considered his own engineer to be as 
capable as any other to inspect the boiler. He thought 
the fact that it was used intermittently rendered it less 
liable to explode than if*it were in regular use. There 

ad been no inspections by a neutral man since 1892, and 
no hydraulic test, unless when Mr. Arnott repaired it. 
The repairer contracted to make such atest. He could 
not say what Mr. Main did in looking after the safety of 
the boilers; he left it to him. He never instructed him 
to inspect it in any Ling te tong way, except to see that 
everything was all right before starting. e@ never saw 
his engineer using the hammer to test the thinness of the 
plates. He had observed that the regular working pres- 
sure was 30 lb. to 35 lb. He never saw it at 40 Ib. 
He had instructed Mr. Main not to over 40 Ib., 
as that would be wasted steam. It was Mr. Main who 
suggested that the boiler should be converted into the 
Cornish type, which was done by Mr. Alexander Muir, 
acting for the trustees of Mr. William Arnott’s firm. He 
had no doubt the contract hydraulic test was carried out. 
In January last he had asked Mr. Main to make sure 
there was no water in the boiler, because the weather 
was frosty, and he said it was empty. It never occurred 
to him that, having allowed water toremain in the boiler 
from time to time since 1894, there would be corrosion of 
the plates, which would cause thinness. It was only in 
time of frost that he had the boiler kept empty. He saw 
now what had caused the bey oe ye The plate at the 
edge of the longitudinal seam become thin, and had 








become too weak to stand the ordinary working pressure 
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He did not think careful inspection would have discovered 
this. He did not know that it was his duty under the 
Factory Act to have a thorough inspection every fourteen 
months, and to have a signed report filed along with 
the register. He thought if they were insured it was 
all right under the Factory Act. He understood they did 
not require to be inspected by an outsider, and he did 
not think it necessary to file his engineer’s report with 
the schedule under the Factory Act unless the boiler was 
insured. The Factory Act papers were kept in the office, 
and he never interfered with them, and he was not aware 
of the note with regard to the permissible working pres- 
sure being calculated from the dimensions, thickness of 
plate, and other data, ascertained by examination. 

By Mr. McClure: He had found Mr. Main to be one 
of the best and most thoroughly competent of men, and 
therefore he gave him a free hand to overlook the whole of 
his premises. : 

By the Court: The boiler only worked about eight 
days in the six months—at the July and new year holi- 
days. It drove the machinery of the repair shop. Mr. 
Main reported to witness on every inspection. He would 
go inside the boiler in, say, January, and in July he 
would just examine the valves and water and pressure 

auges. He instructed Mr. Main not to work above 40 lb., 
to the time of giving up the insurance. 

Mr. Hugh Martin, manager of the works, corroborated 
generally the evidence given by his father. The safety 
of the boiler in question was left to Mr. Main; but they 
had reports from the insurance company with regard to 
the othera. He considered Mr. Main competent, because 
he had discovered flaws which the insurance inspector 
had overlooked. In going over the reports he had never 
noticed that anything was wrong with this boiler. There 
was no tapping with a hammer to ascertain if the plates 
were thin. The regular working pressure was 35 lb. The 
day before the explosion, he remarked to the fireman 
that steam was blowing off; but he did not notice that 
this was the case on the morning of the explosion. 
He was about 40 yards away from the boiler when it 
burst. Portions d the building were demolished, and 
several men killed and injured. The alteration made to 
the boiler in 1899 was carried out by witness’s father 
and Mr. Main. He could not say, as a matter of fact, 
that the hydraulic test up to 80 lb. had been carried out 
as per contract. He considered the explosion was due to 
a latent defect in the end of the boiler—that was, a thin- 
ness. Ifan expert had come to it with an open mind, he 
might have discovered it by tapping ; but he did not 
think it was possible for an engineer to have discovered 
it. Hehad always believed the boiler to be much stronger, 
and fit fora much higher pressure. Bvt if a man came 
in asa stranger, he might oe been looking for all pos- 
sible kinds of weakness. Sometimes a little water was 
left in the summer, and sometimes not. He was not 
aware of the boiler provisions of the Factory Act. When 
the factory inspector called, six months before the ex- 
plosion, there was some dispute as to keeping the latest 
report on the boiler in the Factory Act k. The 
factory inspector called subsequent to the explosion, and 
finding no report entered, told witness he was liable to a 
fine of 20/. if it was not entered within fourteen days, and 
a report was therefore yey and filed by Mr. Main in 
the form required. He filled in the ordinary working 
pressure without any calculations as required in the note. 

Mr. Thomas Main said he was an engineer by trade, 
and served his apprenticeship in the usual way. He had 
been responsible for the machinery and boilers at these 
works for thirteen years. His custom was to make an 
external and internal examination of this boiler once a 
year—externally every half year. He did not inspect 
the other boilers, because the insurance company’s in- 
spectors examined them. It was his duty to see to the 
safety of the boiler as well asits efficiency. He examined 
the boiler internally and in the flue in December, 1904, 
to see if there was oe | wrong with the plates, and if 
there were any leakages. He did not tap unless he saw 
a leak. There were other causes that would indicate 
weakness, such as bulging of the plates ; and if he did not 
see either sweating or bulging of the plates he did not 
think it necessary to use the hammer test. The flue 
showed a very smooth surface, and was not corroded with 
rust and brick. He did not discover any sweating or 
bulging. He had seen in his inspection the portion of 
the plate near to the rivet-heads en front 
of the boiler, and had seen it subsequent to the explo- 
sion. There was not much difference between the thick- 
ness of the plate at the point of contact with the rivet 
and elsewhere. He examined the boiler externally as to 
the mountings on July 7 last. It was his custom to empty 
the boiler quite dry, but it was not dry from January to 
July, 1905. It was dry for the previous six months; 
when the weather was frosty, it was customary to take all 
the water out and to put in water in February. He 
thought it was a means of preserving the plates to have 
water in the bo'ler. 

By the Court: Was that your reason for filling it ? 
Well, no. 

What was your reason for filling it ?—I had no reason. 

Examination continued: The boiler was usually half 
filled, so that there was air as well as water in the boiler. 

Is it not natural that the iron or steel pipes would 
corrode in consequence of the presence of water ’—Well, 
jadging from the condition of the pipes, which have been 
there for twenty years, it was quite good. As a matter 
of fact, he could detect now that there was a wastage due 
to corrosion of the iron sop and the water was the only 
thing he could account for causing it. He did not thin 


the use of the hammer would have led to detection of 
the thinness of the plates, because the thinnest part was 
along the longitudinal seam, and that would have given a 
perfect sound. 
parts quite close to the front. He had 


He was not aware that there were thin 
years ago seen the 


pressure up at 40 !b., but his instructions for the last 
three years were to keep it at 351b. In January, 1903, 
the pressure-gauge was not registering properly, and he 
sent it to Messrs. Hannen and Buchanan, Glasgow, who 
repaired it, and since then it had not required repair. 
He did not notice what pressure was actually indicated 
on July 17 or 18, and he did not observe anything wrong 
with the steam-gauge. In his opinion, the cause of the 
explosion was a weak or thin plate. With regard to his 
Factory Act report, he did not make calculations as to 
thicknesses, &c., in terms of the statutory form. 

By Mr. Clyde: In his internal examination of the 
boiler in July, he did not test it for circularity, but from 
the eye saw that there was nothing wrong. It was in 
true cylindrical form. If it had not been so he would 
have suspected something wrong, and have made a 
further examination and tried the hydraulic test. By 
the hammer test he would have got a perfect sound. He 
would not go over the whole plate—just three or four taps. 
The tone would indicate the thickness or thinness of the 
plate. Without cutting into the plates, he judged by the 
ends as to the thickness or thinness, and took it for granted 
as to whether there was greater or less corrosion. He 
refilled before July to prepare for using the boiler again. 
In his opinion, water in the boiler preserved the plates, 
and there was less chance of their rusting if the plates 
were wholly under water. He filled it up to the top of the 
tube on the main flue. Sometimes the water would cover 
it and sometimes not. 

Robert Buchanan, who had repaired the steam-gauge 
in 1903 and made it correct, said that after the explosion 
it did not indicate properly ; this was probably due to 
the explosion. 

John Purdie, boiler cleaner, stated that on the morning 
of the explosion steam was escaping at the safety-valve. 
The pressure-gauge indicated 35 lb. 

James Shanks, manager of Alexander Shanks and Sons, 
Arbroath, the original makers of the boiler in 1883, gave 
it as his opinion that the cause of the explosion was the 
thinness of the fire-box, which was simply worn away. 

George Rae, Messrs. Arnott’s foreman, said he had 
supervised the alterations to the boiler. These would not 
tend towards any material weakness. The firm were 
bound to test the boiler to 80 Ib. 

fr. R. D. Munro, superintending engineer to the 
Scottish Boiler Insurance Company, and Mr. Charles W. 

Roberts, engineer-surveyor to the Board of Trade, gave 
expert evidence as to the nature of the explosion, and the 
methods of examining and testing boilers. Mr. Cormack, 
another Board of Trade surveyor, corroborated Mr. 
Roberts in several particulars as to the exploded boiler. 

Mr. W. J. Wilson, of the firm of William Wilson and 
Son, Lilybank Boiler Works, Glasgow, examined by Mr. 
McClure, for the owners, said it was nothing against this 
boiler that it was 23 years old. They had many twice 
that age. The boiler was corroded internally and exter- 
nally. An expert might or might not detect this on ex- 
amination. If corrosion were found, that would not indi- 
cate that the boiler was in a dangerous condition. There 
was corrosion in every boiler. ammering was not an 
invariable test. There was a great deal of scale and dirt, 
which the hammer was used for the purpose of removing. 
He did not go by the ear in using the hammer test, but 
put his finger down on the spot, and felt the vibration 
caused by the blow. 

After other evidence had been briefly given, Mr. 
— and Mr. Morton addressed the Court; after 
which 

Mr. Clyde delivered judgment: The explosion, he said, 
had had deplorable results in loss of life and injury to 

rsons, and not only to persons employed in Mr. 

fartin’s works, but also in the case of a number of 
persons who had no direct connection with them. The 
Commissioners had been struck by two peculiarities 
about the position in which the exploded boiler stood. 
The first of these was, that it was a boiler used only inter- 
mittently—only for a week or a fortnight at a time, and 
that only twice a year. At any rate, that state of matters 
prevailed in regard to it from at least 1892, The other 
thing which struck them was that it was never insured 
from 1894 onwards, being in that respect in a position 
ae among the boilers in Mr. Martin’s works. 

_ With regard to the explosion, the boiler had stood idle 
since January, 1905—it might have been about February 
—but it stood half full of water since February, 1905. 
It was set to work on July 17, 1905, and it exploded the 
day after. The cause of the explosion was that the plates 
had become too thin to withstand the pressure which the 
steam put upon them, particularly along the top of the front 
of the furnace, near the front end of it. This thinness was 
evidently the effect of corrosion, both on the inside and 
the outside of the plate in question. But the more de- 
licate questions which at these inquiries the Court had 
— to consider lay behind. They related to the care 
which had been taken of the boiler, and to the precau- 
tions which had been taken to have the boiler properly 
inspected, so that its condition might be accurately 
gauged, and, so far as possible, definitely known to those 
who worked it. It was obvious, when one had regard to 
the fact that this was a boiler only intermittently used, 
that some care was required of it when it was not in use; 
and it was certain that the practice had been to empty 
it when there was frost, and apparently, for the most 

art, at all events, to keep it gee rather about half 
ull, for longer periods when there was no frost—periods 
lasting, at any rate, for several months. Without 
going into detailed criticism of that course of treatment, 
one could not help observing that nobody had recom- 
mended such treatment, to keep the boiler about half full 
for months. Nobody had recommended that as wise or 
proper treatment for a boiler not in use. But the other 
nan an the absence of any insurance since 

er 





1894 on this boiler—had a more significant relation, we 


think, tothe question of whether any blame rested on any- 
one, than the other question as to the care taken of the 
boiler. It was obvious that toinsure a boiler made certain 
that the boiler was regularly examined by somebody 
whose interests, or at least the interests of the master 
whom he served, were not the same as those of the 
owner of the boiler. It might well be that it was 
not always possible—it might not always be expedient 
— that a boiler should inspected by outsiders. 
But it was certain that inspection by an outsider was 
necessarily a safer course than inspection by somebody 
inside the works. How little attention was paid to the 
matter of inspection by the principals in the Dundyvan 
Works was obvious from the fact that Mr. Martin, Jun., 
who had the supervision of the works, did not even know 
whether this boiler was insured or not. Naturally, he 
would not know whether this boiler was inspected or not. 
He would, no doubt, rely on the inspection of the insurance 
inspector in the case of those boilers which were insured. 
But if he kept the matter definitely before him at all, it 
would only be to know that he was depending, with 
regard to the inspection of this boiler, on Mr. Main, and 
on Mr. Main alone. Indeed, it was to Mr. Main that 
the principals—Mr. Martin and his son—abandoned this 
matter of inspection altogether. He (the Commissioner) 
was far from saying that it was their business to make an 
inspection themselves. He was also far from desiring to 
indicate that the Court saw any reason to make any 
adverse criticism of Mr. Main’s general competence as an 
engineer. But they could not shut their eyes to the fact 
that both Mr. Martin, jun., and Mr. Martin, sen., who 
employ Mr. Main, are responsible for what Mr. Main 
does and for how he does it. Nor could the Court resist 
the conclusion from the evidence that a thorough, careful 
examination of this boiler, say, in December, or in July, 
1905, could have revealed the fact that the boiler was in 
a dangerous state; and that being so, they could not 
acquit either Mr. Main or Mr. Martin, jun., who super- 
vised him, or Mr. Martin, sen., who was responsible for 
him as his employer. They could not acquit any of these 
gentlemen of a measure of the blame for the absence of 
a proper examination of the boiler in question. 

The Court ordered Messrs. Martin to pay 30/. towards 
the costs and expenses of the investigation. 








THE ACTION OF SLIGHTLY ALKALINE 
WATERS ON IRON.* 

Ir has long been a commonly-accepted idea among 
engineers and chemists that alkaline waters are without 
action upon iron, or, at all events, that any action that 
occurred is erp | negligible. The authors of this 
paper show that such is far from being the case, and that 
not only does action occur, often equal in intensity to 
that which takes place in the absence of an alkali, but 
this action is influenced, as to its energy and as to the area, 
over which it occurs, by the strength and, to a less extent, 
by the nature of the alkali employed. 

A uniform method for measuring the corrosion was 
rin and throughout all the experiments. It consisted 
in leaving a polished slip of steel or iron (4 in. by 1 in. 
and about ;'; in. thick) in the water under examination 
for a certain period—usually 24 hours—and then noting 
the nature of the resulting action, the actual extent of 
which was measured by the weight of oxide of iron found 
in suspension and in solution in the liquid. Most of the 
experiments were conducted both at the air temperature 
and at 100 deg. Cent. 

When alkaline waters were examined in this way, it 
was soon found that when the proportions of alkali were 
beyond a certain limit, which varied according to the 
nature of the alkali present, no action took place ; below 
that limit action occurred, but only in patches or spots, 
well-defined and small with the higher amounts of alkali, 
but getting larger and less sharply marked as the propor- 
tion decreased, until, when neutrality was reached, the 
whole surface was corroded. In spite of the fact that 
near the higher limit of alkalinity the area of action was 
extremely small, the actual amount of corrosion taking 
place was only rom lessened. The nature of the 
action also appeared to be different, for under these cir- 
cumstances the ‘‘rust” formed growth-like projections 
from the surface of the plate, instead of falling awa 
from it and forming a deposit at the bottom of the liquid. 
The greater the amount of alkali, and the more restricted 
the area of action (within the limits), the more tenacious 
were the growths. Reasons dre given for believing that 
the phenomenon is closely connected with, if not depen- 
dent upon, the state of oxidation of the iron compounds 
formed. 

When the “growths” are rubbed off the plates, they 
leave evidence in the form of dark-coloured patches on 
the metal surface, which can be distinctly felt as depres- 
sions—i.¢., when the area of action is restricted by the 
alkali to a few small spots, ‘‘ pitting” occurs. 

To avoid the complications introduced by the dissolved 
gases and salts in natural waters, the authors have experi- 
mented with distilled water containing known propor- 
tions of various alkaline hydrates and carbonates. The 
following table shows the results obtained in the case of 
soda, lime, and sodium carbonate, the substances most 
used for the softening of water by chemical means. 
Details of experiments with other solutions and with 
New River water are to be found in the paper. 

The importance of these observations to the engineer 
lies in the fact that they afford a possible explanation of 
some of the mysterious cases of ‘‘ pitting” which from time 
to time occur ; and they should also serve as a warning to 

* Abstract of paper read before the Society of Public 
ane ts, by Cecil H. Cribb, B.Sc. (Lond.), F.I.C., and 





. F, Arnaud, F.LC., Analyst, July, 1905. 
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done 


waters to pay more attention than has hitherto 
to the amount of alkali present. 

The fact that alkaline feed-waters do not always attack 
the boilers, pipes, and tanks into which they pass shows 
that there must be some influence at work tending to 
prevent the local action that occurs in the lahoratory 
experiments. It is obvious that if it always occurred, it 
would constitute a very serious objection to the use of 
chemical processes for water-3oftening, and also to the 
employment of alkaline waters of any sort for steam- 
raising purposes ; for even the smallest degree of true 
alkalinity in a feed-water will, by the concentration which 
takes place in the boiler, be raised to thirty or more times 
the original amount (Cribb, Analyst, July, 1900); and 
therefore the whole range of alkalinity within which 
action occurs is brought within the conditions that would 
occur in practice. There is no reason for supposing that 
the quality of the iron or steel has much influence on the 
aature of the action, and the salts (other than alkaline 


Twenty-Four-Hour Experiments with Distilled Water to 
which Alkaline Hydroxides had been Added. 





At 100 Deg. Cent. At Air Temperature. 
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Sodium Hydroxide. 

0.25 1 Liquid turbid : ac-| 20.3  Ill-defined: streaks 5.3 
tion general, but one side; gene- 
slightly _local- ral the other. 
ised, in streaks 

0 50 2 |Liquid turbid; ac-| 14.5 Fairly general, 6.7 
tion general, but| tending to streaks. 
more pro-| 
nounced in parts) 

1.0 4 Gong narrow) 185 _ Distinctly local; 7,0 
patches irregular patches. 

2.5 10 Narrow patches 19.3 One small project- 2.8 

} ing growth. 

5.0 29 Cwosmallstreaks| 5.8 No action. 0 
10.0 40 Noaction 0 ~ 0 
15.0 co ” U ” 0 

Calcium Hydroxide. 

0.125 0.46 General on one; 19.0 | General, but tend-) 7.5 
side ; patchy the; ing to streaks 
other on one side 

0.25 0.92 In narrow wavy 17.0 | General, but more 85 
streaks pronounced in 

parts 

0.50 | 1.85 In long patches 20.8 Long patches | 6.5 

1.25 4.6 In long streaks 22.0 | Avery few patches) 9.5 

25 | 9.95 Well-defned 205 | ,, tae 

| streaks 

5.0 | 18.5 Very little action | 3.5 Little apparent 5.0 

—, 


No action 0 0 


Experiments with Distilled Water to which Sodium 
Carbonate had been Added. 


At 100 Deg. Cent. | At Air Temperature. 
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0.25 1.32 General ; darker 22.0 Ill-defined patches! 8.5 
streaks visible 
0.50 265 Many long thin, 15.0 Long, broad 7.5 
streaks, bright | patches 
in between 
1.0 5.3 Long patches | 16.3 Long patches 7.0 
25 | 13.25 Ditto 14.0 = 5.5 
5.0 26.5 Few broad patches 14.5 Streaks 6.0 
10.0 53.0 Broad patches of 16.5 Large well-defined 6.5 
smaller area spots 
15.0 79.5 Few patches 17.5 Very sharply- 7.0 
defined spots 
20.0 106.0 Broad patch on 165 Few spots 6.0 
one side, one spot 
on the other 
30.0 159.0 Long broad patch 18.5 No action 0 
one side, spots 
on the other 
40.0 212.0 No action 0 
50. 265.0 Ditto 0 


ones) which ordinarily occur in natural waters are not 
only without inhibiting effect, but in few cases actually 
increase the general action that takes place. The tem- 
perature prevailing in boilers, especially in high-pressure 
boilers, has been shown by one of the authors (loc. cit.) 
to increase the amount of decomposition of paeeey 
all the saline constituents of natural waters, and therefore 
the chances of “ pitting” would almost certainly increase 
with rise of temperature. At all events, a low degree of 
further heat in no way decreased the localising action 
caused by alkalies. On the other hand, there are two 
conditions, which almost always obtain in boilers, which 
would minimise and in most cases remove any danger of 
local corrosion; these are (1) the protective coating 
formed by most artificially softened waters and by some 
naturally alkaline ones ; and (2) the rapid circulation of 


the water which would prevent the formation of the 


“growths.” These, when rubbed off in the laboratory 
experiments, do not commence again in the same spot, so 
that anything like deep corrosion from this cause would 
be impossible in the rapidly-moving water of a boiler 
when at work. It is generally recognised that Me a 
in boilers takes place more often and more energetically 
at spots where the circulation is slow or nil, and the 
experiments recorded in the paper afford a reasonable 
explanation of this. A further cause which would tend 
in practice to reduce the corrosive action of alkaline 


than in the light. 

The phenomena described in the paper are also of 
theoretical interest, in view of the current explanations 
of the rusting of iron. According to the theory of Traube, 
recently supported by Dunstan (Proceedings of Chemical 
Society, 1903, 150), oxygen and water, both being neces- 
sary, react with the metal, with the formation of hydrogen 
peroxide. As far as under-water rusting is concerned, 
this theory receives no support from the experiments 
recorded, inasmuch as not only has it been found impos- 
sible to prove the presence of even a trace of hydrogen 
peroxide, but when that substance was actually added, it 
neither increased the action-—at all events, when small 
proportions only were added—nor gave rise to it, when 
it would not otherwise have occu . 

According to the other theory, lately advocated by 
Moody (Proceedings of Chemical Society, 1903, 157 
and 239), carbonic acid is a necessary factor in the 
rusting of iron, oxygen alone being incapable of starting 
it. The authors show that in the presence of barium 
and calcium hydrates action does occur; although in view 
of the extreme insolubility of the carbonates of those salts 
in hot water, it is extremely difficult to believe that either 
free or combined carbonic acid could be present in solu- 
tion. On the other hand, in the presence of a large excess 
of carbonic acid (i.¢e., in a strong solution of sodium 
bi-carbonate at a temperature of 98 to 100 deg. Cent.), 
no action whatever takes place. 








LAUNCHES AND TRIAL TRIPS. 

THE steamer Siam was successfully launched from the 
North Sands shipbuilding yard of Messrs. Joseph L. 
Thompson and Sons, Limited, of Sunderland, on Friday, 
the 22nd ult. She has been specially constructed to the 
order of the Societa Anonima Ungherese di Armamento 
Marittimo Oriente, of Fiume, for their general trade. Her 
principal dimensions are :—Length, about 410 ft. ; breadth, 
extreme, 50 ft.; and depth, moulded, 29 ft. 3 in.; built to 
Lloyd’s highest class. The engines and boilers are being 
constructed by Messrs. John Dickinson and Sons, 
Limited, of Sunderland, the cylinders being 26 in., 
42 in., and 70 in. in diameter, with a stroke of 48 in., 
supplied with steam by two large boilers working at 
180 lb. pressure, and fitted with Howden’s forced-draught 
arrangement. 





There was launched from the yard of Earle’s Ship- 

building and Engineering Company, Limited, Hull, on 
Saturdsy, the 23rd ult., the Torush, a steam trawler, 
built for Messrs. Moodys and Kelly, for the Pioneer 
Steam Fishing Company, Limited, Grimsby. Herdimen- 
sions are:—Length, 130 ft.; breadth, 22 ft. 3 in.; and 
depth, moulded, 12 ft. 10in. The machinery consists of 
a set of triple expansion engines, having cylinders 12} in., 
22 in., and 36 in. in diameter, with a stroke of 24 in., 
steam being supplied by a large single-ended boiler work- 
ing at 180 lb. pressure. 
The s.s. Drumcairne, built to the- order of the 
Astral Shipping Company (Messrs Joseph Chadwick and 
Son), of Liveapedl, y Messrs. Russell and Co., of Port 
Glasgow, was launched from their yard on the 23rd ult. 
Her principal dimensions are :—Length, 385 ft.; breadth, 
49 ft. 9in.; and depth, moulded, 29 ft. The vessel has 
been designed for a carrying capacity of 7250 tons on a 
moderate draught of water. The propelling machinery, 
which is being constructed by Messrs, David Rowan and 
Co, of Glasgow, consists of a set of triple-expansion 
engines, having cylinders 26in., 42 in., and 70 in. in dia- 
meter, with a 48-in. stroke, steam being (gee by three 
large boilers working at a pressure of 180 lb. per square 
ak During her course of construction the vessel and her 
machinery and boilers have been under the supervision 
of Messrs. Flannery and Given, London. 





The armoured cruiser Tsukuba was successfully launched 
on Tuesday, the 26th ult., at Kure, in the presence of the 
Crown Prince. The occasion was one of much public 
rejoicing, this being the first armoured cruiser built 
entirely in Japan without aid from abroad. In the 
speeches delivered at the ceremony sincere recognition 
was made of the debt which Japan owed to British 
tuition in shipbuilding. 


On Wednesday. the 27th ult., there was launched b 
Messrs. Furness, Withy, and Co., Limited, Hartlepoo 
the steel screw-steamer Ikala, which has been built to 
the order of the Inkula Steamship Company, Limited 
(Messrs. J. H. Welsford and Co., Limited, peg, 
Liverpool. The vessel is over 350 ft. in length, of large 
measurement capacity, and takes Lloyd’s 100 A1 class. 
Triple-expansion engines will be supplied and fitted by 
Messrs. Richardsons, Westgarth, and Co., Limited, Har- 
tlepool, having cylinders 24 in., 39 in., and 66 in. in dia- 
meter, with a 45-in. stroke, steam being supplied by two 
single-ended boilers, 16 ft. by 10 ft. 9 in., working at 
180 lb. pressure. 














waters is that it takes place far more slowly in the dark | 


Limited, of Willington Quay-on-Tyne, a steel screw- 
steamer, named Nava built to the order of Messrs. 
| Donald and Taylor, of Glasgow, and of the following 
| dimensions :—Length, 331 ft.; breadth, 48 ft.; depth, 
| 24 ft. 44 in. ; built to Class 100 Al at Lloyd’s, on the 
single-deck rule, without hold-beams. The engines, which 
are supplied by the Wallsend Slipway and Engineering 
Company, Limited, are of the triple-expansion type, 
having cylinders 24 in., 40 in., and 66 in. in diameter, 
with a stroke of 42 in., and working at a pressure of 
160 Ib. 


| On Wednesday, the 27th ult., Messrs. Ropner and Son, 
Stockton-on-Tees, launched from their yard a screw- 
steamer of the following dimensions :—Length, 336 ft. ; 
breadth, 48 ft. ; depth, 24 ft. 3ia. The engines will be 
of the triple-expansion type, by Messrs. Blair and Co., 
Limited, of Stockton, of about 1200 indicated horse- 
power, and there will le two steel boilers 15 ft. 3 in. by 
10 ft. 3 in., working at 160 lb. steam pressure. The vessel 
has been built to the order of Messrs. H. Samman and 
Co., Hull, and was named the Foston. ‘The steamer has 
been built under the superintendence of Mr. W. A. Sage, 
M.I.N.A., of Hull. 


On Wednesday afternoon, the 27th ult., an important 
launch took place from the yard of the Northumberland 
Shipbuilding Company, Limited, Howdon-on-Tyne, the 
vessel being a finely moulded steamer, built to the order 
of Messrs. Furness, Withy, and Co., Limited, West 
Hartlepool. The steamer is 372 ft. long by 48 ft. beam by 
30 ft. 10 in. depth, moulded, and has been built under 
special survey to the highest class at Lloyd’s, spar-deck 
rule, with extra strengthening for special freeboard. 
The machinery will be supplied by Messrs. Richardsons, 
Westgarth, and Co., Limited, Sunderland, consisting of 
engines having cylinders 25 in., 41 in., and 69 in. in dia- 
meter, with a 48-in. stroke, steam being supplied by three 
large steel boilers at 180 lb. working pressure, The 
steamer will carry about 7150 tons loaded, and is ex- 
pected to steam at about 10 knots. 




















On Wednesday, the 27th ult., the Blyth Shipbuilding 
Company, Limited, launched from their shipbuilding 
and graving dock works the large steel screw-steamer 
Medomsley, built to the order of Messrs. F. Carrick 
and Co., Newcastle. This vessel, which measures 343 ft. 
by 47 ft. 3 in. by 24 ft. 5 in., moulded, has been built to 
Lloyd’s highest claes (special survey). ‘Triple-expansion 
engines will be fitted by Messrs. Blair and Co., Limited, 
of Stockton. The hull and machinery have been built 
under the supervision of Mr. R. J. Marehall, of New- 
castle, 

There was launched from the shipyard of Messrs. 
Cochrane and Sons, shipbuilders, Selby, on Thursday, 
the 28th ult., a steel screw trawler named Northwards, 
the principal dimensions being 117 ft. by 21 ft. 6 in. by 
11 ft. 6 in. depth of hold. The vessel has been built to 
the order of the Forward Steam Fishing Company, 
Limited, of Grimsby, and will be fitted with powerful 
triple-expansion engines by Messrs. C. D. Holmes and 
Co., of Hall. 





On Thursday, the 28th ult., Messrs. Wood, Skinner, 
and Co., Limited, Bill Quay, Newcastle-on-Tyne, launched 
a steel screw-steamer named Hellas, for Messrs. Bruus- 
gaard, Kiesterud, and Co., of Drammen, Norway. She 
is a sister-vessel to the s.s. Helios, and is the seventh 
steamer which the builders have constructed for the same 
owners. The machinery has been constructed and will be 
titted by Messrs. George Clark, Limited, of Sunderland, 
and is of the angle aneeenes type, supplied with steam 
from a large steel multitubular boiler. 

The steamship Venus, built by Messrs. William Gray and 
Co., Limited, for the owners, Messrs. Harris and Dixon, 
Limited, of London, completed her trial trip last week. 
This vessel is 331 ft. by 49 ft. 24 in. by 24ft. 3 in. moulded, 
having a dead-weight capacity of 5230 tons. The engines 
and boilers are fitted by Messrs. Blair and Co., Limited 
of Stockton-on-Tees, having cylinders 24 in., 39 in., and 
64 in. in diameter, with a 42-in. stroke, steam being sup- 
plied by two boilers, 15 ft. 6 in. by 10 ft. 3 in., at 180 lb. 
pressure. A speed of 11 knots was attained. The vessel 
subsequently left for Pensacola. 








SEAHAM LicHTHOUSE—A new lighthouse on the sorth 
pier, Seaham Harbour, has just been completed by 

essrs. Chance Brothers, Limited, Birmingham. It is 
of cast iron throughout, and of great strength and sta- 
bility. The height of the structure from the base to the 
focal plane is O7* ft., and above this it is surmounted by a 
dome, ventilator, and weather-vane. There is also a 
balcony on the outside of the lantern-room. The light- 
house is entered either from without or from the sub- 
way which runs through the pier. The lantern-room, 
which is reached by ladders, is, of courze, the most 
interesting feature. The lens is controlled by clockwork, 
and revolves in a mercury float. The light, which is of 
2500 candle-power, from a gas-flame, makes one revolu- 
tion in 40 seconds, and as there are four faces, there is a 
flash every 10 seconds. When the light is obscured by 
fog or bad weather, a huge fog-bell is rung by the mecha- 
nism which works the light. The lighthouse will be a 
| signal by day as well as by night, as it is painted alter- 
| nately in black and white bands, and has a striking appear- 
'ance. On the south pier there has also been erected by 
Messrs. Chance a steel column, 21 ft. in height from the 
| base to the focal plane, with a red light illuminated by 





On Wednesday, the 27th ult., there was launched | gas, which can be turned on from the outside or from 
from the yard of the Tyne Iron Shipbuilding Company, | the subway. 
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HELM AND ENGINE-SHAFT INDICATOR 
FOR SHIPS. 


To guard against the effects of possible misunder- 
standing or remissness on the part of the engine-room 
staff, it has been usual for some time to equip all 
vessels of the Royal Navy with instruments to Indicate 
to the officer in charge that his instructions have been 
carried out in the engine-room. An exact knowledge 
of what each set of engines is doing, and what posi- 
tion the rudder is in, before the conditions are made 
evident by the behaviour of the ship, will give 
him far more control over the movements of the 
vessel, and in manceuvring or entering a dock may often 
avert a disaster. Devices for this purpose, as used in 
the Navy, are generally electrical, and though they 
act well enough, their cost is, as a rule, too great 
for them to be fitted to the merchant marine, where 
their presence would be equally beneficial. A method 
of transmitting the required signals by pneumatic 
means has now been introduced into the Danish 
Navy, and, being considerably cheaper than the elec- 
trical devices, it is hoped that it will become .a 
standard part of the navigating apparatus of vessels 
of the merchant service. The apparatus is arran 
for two distinct purposes: to indicate the direction 
and approximately the s of rotation of the 
engines, and to indicate the position of the rudder. 
The engine indicator, shown on the left-hand side of 
Fig. 1, is a cylindrical brass instrument, 7 in. in 
diameter, with a glass front, through which can be 
seen a broad black needle which rotates over the dial. 
Its direction and speed of rotation correspond to 
those of the propeller-shaft. On the right of Fig. 1 
is seen the rudder-indicator, which is similar in appear- 
ance, except that the needle is a narrow pointer and 
moves over a scale graduated for 40 deg. to port and 
starboard of its central zero position. The internal 
mechanism of these instruments is identical with that 
of their corresponding transmitting instruments, and 
will be understood from the description of Fig. 2, 
which is the transmitter for the revolution-indicator. 
This transmitter is worked by a wheel at the back 
of the case, which is belted to the propeller-shaft. 
The shaft of the wheel carries a disc-crank inside 
the case, the crank-pin being adjustable for throw 
along a slot in the face of the disc. Three cy- 
lindrical bellows, with india-rubber sides and metal 
ends, are fixed radially to the inner rim of the case, 
and are all operated from the crank-pin by con- 
necting-rods jointed in the bottom of the recessed 
metallic plates forming the free ends of the bellows. 
To each of the gudgeon-pins is also jointed a curved 
lever, the other end of which is jointed to the case, so 
as to constrain the small end of the connecting-rod 
to move in approximately a straight line. In the 
fixed end of each bellows is a port communicating 
with one of the three pipe-nipples seen projecting from 
the case. These nipples are connected by three pipes 
to the corresponding nipples on the indicating instru- 
ment, so that the bellows of the latter are operated 
by alternating puffs of air set in motion by the bellows 
of the transmitter. Having three bellows in each 
instrument eliminates dead centres, so that the indi- 
cator will start from any position. The transmitting 
system is, in fact, analogous in many respects to a 
three-phase electrical transmission. 

The rudder-transmitter is geared up so that its 
crank-pin makes a good many revolutions for a small 
angular motion of the rudder, and the indicator is, 
of course, geared down to a corresponding degree. 
This makes the position of the indicating needle a 
much more exact copy of the rudder than might 
otherwise be the case. It need hardly be pointed out 
that the instrument last described may be used as a 
perfectly efficient substitute for the ordinary engine- 
room telegraph, if the dial of the indicator is painted 
with the usual indications, such as ‘‘ half speed ahead,” 
** full speed astern,” ‘‘ stop,” &c. 

The apparatus is being made in this country by 
Messrs. Evershed and Vignoles, of Acton-lane, Chis- 
wick, and may be seen at 110, Cannon-street, E.C., 
the offices of Messrs. Armstrong and Co., their London 
agents. 








CATALOGUES. 

Tux Lahmeyer Electrical Comoany, Limited, 109 to 111, 
New Oxford-street, W.C., issue a price-list of their small 
single-phase motors. 

The Worthington oil-separators are fully described and 
illustrated in leatlet No. 107, published by the Worthington 
Pump Company, Limited, 153, Queen Victoria-street, 
E.C. The standard sizes are 22 in number, with a 
capacity of from 200 Ib. to 50,000 Ib. of steam per hour. 

essrs. A. Warden and Co., 60, Great Eastern-street, 
E.C., have sent us a copy of their list, showing the 
‘ Lytestring” patent pressed-steel-split pulley, for which 
they are the sole licensees. 

The Cyanide Plant Supply Company, 1, Broad-street 
Place, E.C., have issued a pamphlet illustrating the 
cyanide plants, tube-mills, filter- slimes, ts, and 
roasting furnaces they have su tied to the gold-mines of 
South Africa, Australia, and other countries, 


The Power Plant Company, Temple Bar Houge, Fleet 
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street, E.C., publish a list giving particulars of their 
‘*Wiist” patent machine-cut double helical wheels, split 
pattern, for electric traction. These are manufactured 
up to7 ft. in diameter. 

Messrs. Frank Stacey and Co., flour-milling engineers, 
Winchester House, Birmingham, have sent us a copy of 
their circular illustrating Rosling’s patent weighing mixer 
for the automatic weighing of grain, seeds, &c. These 
are made of threesizes ; each discharges twice per minute, 
and the maximum discharge per hour is, respectively, 
over 22 cwt., 44 cwt., and 88 cwt. The firm have in hand 
patterns for larger machines. 

The illustrated catalogue for 1906 of lifting machinsey 
and railway plant now issued by Messrs. Cowans, Shel- 
don, and Co., Limited, of Carlisle, contains very com- 
plete data and neat engravings of the company’s special- 
ties. Prices for estimating purposes are given in most 
cases. The book is nicely got up, and will prove useful 
to engineers, contractors, and merchants. 

Mr. Charles Taylor, Lathe and Machine-Tool Works, 
Bartholomew-street, Birmingham, has sent us a copy of 
a pamphlet describing his patent spiral self-centering 
chuck, which he claims to be the only chuck that can 
cope with the speed and feed demanded by high-speed 
steel. Its advantages are tightness of grip, strength, 





Gurability, maintenance of truth, and rigidity, 





2. 


Wethave received from the Whitlock Automobile Com- 
y, Limited, Holland-gate, High-street, Kensington, 

., their preliminary 1906 catalogue of Whitlock-Aster 
automobiles. Their complete catalogue, dealing fully 
with these cars, will be issued in February. . 

The catalogue, section L, issued by the Electrical 
Trades Supply Company, Limited, Great Charles-street, 
a, shows the different patterns of incandescent 
lamps the company are able to supply. 

The welding of iron, steel, and copper by the oxygen 
blow-pipe is dealt with in detail in an illustrated pam- 

hlet we have received from the Manchester Oxygen 

ompany, Limited, Great Marlborough-street, Man- 
chester, which gives also a great variety of interesting 
illustrations of fusion welds. 








NorTHERN Coat Sxipments.—In the year just closed 
there were considerable increases in the —_— of coal 
and coke ship at some of the northern ports. At 
Blyth the total shipments were about 3,900,000 tons, or 
some 450,000 tons more than in 1904. At Dunston Staiths 
and Tyne Dock a shipn.ent for 1905 of about 9,000,000 tons 
was established—an increase roundly of about 130,000 tons. 
At the Hartlepools a total shipment of about 1,600,009 


| tons was effected, or about the same as in 1904, 
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RECOR 


CompPILep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883 —1902. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 

Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


20,968. J. S. Highfield, London. Central Station 
Electric Installations. [4 Figs.} September 29, 1994.— 
This invention relates to the means for carrying alternating 
current at electricity supply stations. Hitherto it has been 
usual in such stations to employ bus bars—one for each of the 
phases—the bars being connected by leads in the usual manner to 
switches enclosed in lock-up cells. According to the present in- 
vention, an economy in space is secured with great increase in 
safety and other advantages by an arrangement wherein concen- 
tric cables or sheathed cables are employed in place of the bus- 
bars. a, b are two concentric cables, one for each phase, forming 
the bus-bars. Each cable has a central conductor carrying the 
high potential current, an outer conductor carrying the low 
potential current, and a metallic sheathing, all insulated from one 
another ; the central conductor in the cable a is connected to the 
terminal / of the ojl-switch in the cell f, and the other terminal 
k of the switch is connected through the primary of the current 
transformer im to the central conductor of the cable o leading to 
the motor. The central conductor of the cable b is connected to 
the terminal / of the oil-switch in the cell g, and the other ter- 
minal i of the switch is connected through the primary of the 
current transformer n to the central conductor of the other cable 





















































p leading to the motor. The transformers m, n serve only for 
supplying the current to the ammeters which are connected to 
their secondary windings, as usual. The outer conductors are 
connected by bridges qg in each junction-box, and by leads r 
through double-pole switches to the outer conductors of the 
cables 0, p. The outer conductors are at alow potential in this 
system, so that their connections and switches can be exposed 
without danger. The sheathings of the cables and the junction- 
boxes form an earthed metallic casing which protects the live 
parts, and so ensures absolute safety, as all connections from the 
cables to the switches are from closed junction-boxes and into 
closed cells. For a three-phase system a three-wire cable is em- 
ployed, the sheath of which is earthed. In order to bring the 
cores of the three-wire cable to the correct position for making 
the necessary joints, the cable and core are slightly twisted. 
This is illustrated in Fig. 2, wherein the cable is shown as having 
three cores x. 1, 2, 3 represent the three points from which 
tappings are to be taken to the oil switches controlling the motor 
circuits. At each of these points one of the conductors 2 is 
bared, and between the points the cable is twisted, as is indicated 
by the dotted lines, in order to bring another of the conductors 
to the bottom, and so facilitate making the connections. (Sealed 
December 21, 1905.) 


MOTOR ROAD VEHICLES. 


13,674. T. B. Browne, Hammersmith. Motor Road 
Vehicies. (2 Figs.) July 3, 1905.—This invention relates to 
an improved construction of reducing gear for reducing the ratio 
of the gearing of motor road vehicles Cooweon the change-speed 
gear and the chain-driving gear, and it consists in the introduc- 
tion of a reducing gear between the differential countershaft and 
the chain-driving gear. On to each side frame of the vehicle is 
fixed a bracket A carrying a bearing a for one end of the counter- 
shaft Z. Adjacent to this bearing is another bearing a!. Bolted 
to the face of the bracket A is a hollow cap A! forming a box for 
the reducing gear and carrying a bearing a? in an axial line with 
the bearing a!. In these bearings a!, a2 is mounted an axle B, 
on the outer end of which is fixed a combined sprocket-wheel C 
and brake-drum D, though these may be ind dent! ted 


| the space between the two bearings al, a? is a flange which 
carries an internal spur-wheel E, and on the end of the differential 
axle is a pinion which gears with the said internal spur-wheel. It 
will be understood that there is one of these reducing gears on 





each side of the frame of the vehicle, each driven by one part of 
the differential counter-shaft Z, and both transmitting power to 
the driving-wheels of the vehicle by means of chains. (Sealed 
December 21, 1905.) 


PUMPS. 


3883. J. Corbett and F. B. Kilpatrick, Kinning 
Park. Pumps. [| Fig.) February 24, 1905.—The object of 
the invention is to improve the construction and action of the 
suction valve or valves in high speed pumps, and ensure the 
instantaneous and positive opening and closing of the suction 
valve or valves at the beginning and end respectively of the 
suction stroke of the pump plunger, in order to adapt such pumps 
for being driven direct by a high-speed steam-engine, gas or petrol 
engine, or electro-motor, whilst retaining their efficiency. The 
pump-chamber comprises a suction chamber b, provided with an 
inlet 2, a delivery chamber c, provided with a discharge outlet y, 
and the pump-chamber d, in which the Aa er eé recipro- 
cates in order to draw and discharge the liquid in the usual 
manner, A delivery valve A of the ordinary type is situated 
between the pump-plunger chamber d and the delivery chamber c, 
and a suction valve i between the suction chamber } and the 
plunger chamber d, this latter valve i being opened, and kept open, 
during the suction by a spring sufficient to bear the load of the 
valve, and acting between it and its seat, as shown. The provision 
of aspring for the purpose of keeping the suction valve ¢ open 
ensures the immediate lift of this valve to permit of the entrance 
to the plunger chamber d of the liquid on the commencement of 
the suction stroke ; and means constituting the principal feature 
of this invention are provided whereby the instantaneous and 
positive closing of the suction valve is effected at the end of the 
suction stroke. These means consist in forming or securing upon 








the stem of the suction valve i (which is otherwise of the ordinary 
type of such valves) a piston k, arranged to work within a cylinder 
and to be traversed under the action of the liquid contained 
within said cylinder, and acted upon by the pump plunger e 
through devices hereinafter described, in order to close the suction 
valve ¢ against the action of its spring j at the end of the suction 
stroke of the plunger e. The cylinder in which the piston k 
works has at its other end a piston m, arranged to be normally 
kept in the position shown in the drawing by the action of a 
spring, and this piston m is acted upon bya tappet o, fitted in the 
plunger e, when the plunger approaches the end of its suction 
stroke, in order to close the suction valve at that moment, the 
discharge stroke of the plunger e thereafter acting to keep the 
suction valve closed during the period of discharge. Instan- 
taneous and positive closing of the suction valve is thus effected 
at the end of each suction stroke, and whilst the closing of pump- 
valves by the action of a column of liquid or air, and the opening 
of such valves by the action of springs, is already known, the 
object of the present invention is attained by the action of a 
column of liquid moving under the action of the ern 
through the intervention of the means before described—viz., the 
tappet o, the piston k, the essential feature of the invention being 
the closing of the suction valve, preferably retained open by the 
action of a spring, at the end of the suction stroke, by a column 
of liquid moved positively by the pump-plunger in the manner 
described. (Accepted October 4, 1905.) 


RAILWAYS AND TRAMWAYS. 


729. The Leeds Forge Com , Limited, and E. 
de H. Rowntree, Leeds. nderframes. [14 Figs.) 
January 13, 1905. —This invention has reference to improvements 
im underframes for railway wagons and carriages, and other 
vehicles ; the objects being simplification in the manufacture and 
reduction of the amount of hand labour involved, while at the 
same time the weight of the underframe may be reduced and its 
strength maintained or increased. According thereto, each sole- 
bar is formed in one piece with its adjacent side or curb rail. 

he bined sole-bar and side rail or curb rail illustrated is 





it desired, the arrangement being such that the ew be D fits 
over the cap Al, and thus economises space. 


On the axle B in 


channel or trough shaped, as seen in transverse section, with one 
side wall a considerably deeper than the other side wall b, and 








formed with a flange c extending outwardly from the channel or 
trough. The ends of the channel or trough may be closed by end 
walls d. Such a combined sole-bar and side rail or curb rail may 
be arranged, as shown, so that the bottom e of the channel is 
vertical with the shallow wall } extending outwardly in a hori- 
zontal direction from the lower edge, these mainly con- 
stituting the sole-bar portion ; the deeper wall a of the channel 
extends outwardly in a horizontal direction from the upper edge 
of the channel bottom, and its flange ¢ extends vertically upward, 
these parts mainly constituting the side-rail portion; but, of 
course, the deeper wall of the channel belongs partly to the sole- 
bar portion and partly tothe side-rail portion. Side-rail brackets 
f, f' can be riveted between tte channel walls where increased 


Fig.1. 


























strength or stiffness is needed. These brackets may be of any 
convenient type ; for instance, they may be steel bars pressed to 
approximately Z shape (see Fig. 3), or they may be lates flanged 
round one or more sides; the brackets marked / are of the 
former types and those marked /! are of the latter type. The 
ends of the combined sole bars and side rails are, or may be, 
riveted to the headstock g, and other parts to the transoms 
When the headstocks are <f trough section (preferably with 
closed ends) the vertical upwardly-extending flanges c of the side- 
rail portions may be notched or re at i(see Fig. 1) to re- 
ceive the top walls of the trough section headstocks, which 





lose the ing portions of the ends of the combined sole- 
bars and side rails. (Accepted October 4, 1905.) 
154. A. Spencer, London. Indicating Height of 


Water in Tender Tanks. (6 Figs.) January 3, 1605.— 
This invention has reference to improvements in that kind of 
apparatus for indicating the height of water in the tank of a loco- 
motive tender wherein a float is arranged to rise and fall ina 
water-tube connected to the tank ; and it has for object to pro- 
vide an improved construction of indicating apparatus of this 
kind whereby the height of the water in the tank can be indicated 
ina simpler and more direct manner than heretofore usual. For 
this purpose indicating apparatus according thereto comprises a 
vertical float-tube a, the lower end of which is adapted to be 
readily connected by a tube & to the bottom of the water-tank 
of a locomotive tender, and the upper end of which is in com- 
munication with the external atmosphere, and is provided with a 
guide or bearing c, a float f located in the tube a and fixed to an 
upwardly extending rod g that is arranged to work through the 
guide or bearing c at the top of the tube a, and is provided with 


























indicating means, such, for example, as a scale, figures, projec- 
tions or recesses, indicating heights of water in the tube, and 
therefore in the tank to which the tube is connected, and means, 
such as a sliding catch d, whereby the rod and float can, at will, 
be held down in the water in the tube against the lifting power 
of the water on the float, or released, so as to allow the float and 
rod to rise. The arrangement is such that when the tube a is 
connected to the bottom of the tank of a locomotive tender, the 
same level of water will obtain in both the tank and tube, and 
upon releasing the rod g the float will rise and cause the rod to 
project through the top of the tube to an extent depending upon 
the height of the water in the tank, and so bring the levei-indi- 
cating means into position to enable the height of water to be 
easily and quickly ascertained, after which the rod with float can 
be depressed into the tube and held in the depressed condition 
by the sliding catch d, so that the rod, which will usually 
be several feet in length, can be held out of the way. (Accepted 
October 4, 1905.) 


25,899. F. J. Talbot, Sheffield. Gougting Buffers. 
{ll Figs.) November 28, 1904.—The invention has for its object 
improvements in flexible coupling buffers, mainly with a view to 
obtaining more efficient means than those heretofore in use for 
yyy the buffer head from turning round, and for holding 
t in the proper position vertically, In carrying the invention 
into effect, there may be employed either a parallel spring sup- 
ported in the box or guide in the usual way, by two nibs formed 
on the outside of one of its coils, or a spring a tapering in dia- 
meter from one end to the other, supported in the box by 
two nibs b formed on the outside of one of its coils, so that when 
the larger end of the spring is supported on the nibs working in 
rooves ¢ in a cylindrical box or guide d, the coupling head e is 

to move up or down or sideways to suit the difference in 
level of adjoining vehicles or the curve of the railway. The 
outer or smaller end of the spring a fits upon a sleeve or barrel 
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J of a washer g interposed between the outer end of the spring a 
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and the buffer head ¢, the sleeve or barrel / being provided with 
a slot h of suitable length, into which passes a solid key i on the 
shank j of the coupling buffer, and thereby prevents the one 
from turning round in relation to the other, except to such a 
small extent as would result from a certain extra clearance in 
the slot provided for the solid key i. One nib k (or more) is also 
formed on the inside of the front end of the spring, which is 
arranged to slide in along slot / (or slots) formed in the barrel f 
cf the washer g, thus preventing the coupling head from turning 
round, because the washer g is held in position either by the 
before-mentioned solid key i on the coupling shank j, which 
engages in the slot 4 in the barrel f of the washer g, or, as has 



































been proposed, by a projection on the washer which engages the 
underside of the coupling head, and is provided with chipping 
strips to facilitate fitting. It is an advantage to support the front 
end of the spring a from the inside, because when the spring is 
compressed it expands, and in such case there is no strain on 
the barrel f of the washer g. This expansion might be sufficient 
to burst eff the lugs on the washer if such were used to support 
the outside of the spring. The sleeve or barrel / of the washer g 
may be made of such length that when buffing takes place the 
ultimate shock is taken by the washer g and slecve /, the end of 
the sleeve or barrel coming into contact with the base of the box 
or guide d, or with the buffer beam, as the case may be, whereby 
the spring is prevented from being compressed home. (Accepted 
October 4, 1905.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


16,439. W.Geipel, London. Steam-Traps. [1 Fis.) 
August 12, 1905.—In an expansion steam-trap, according to this 
invention, the water-discharge valve and its spindle are arranged 
with their common axis inclined to the centre line between the 
expansion tubes, and to the length of the trap frame, and normal 
to the arm of the spring-controlled hand lever, against which the 
outer end of the valve bears, the inclination of the said axis being 
such that when the trap opens and closes there will be practically 
no motion at the point of contact between the valve-spindle and 
hand-lever, and the pressure between the lever and spindle when 
the trap closes will be exerted practically in the direction of 
the axis of the spindle and valve, and so enable the valve to be 
closed in a fluid-tight manner at the required times. a is the 
valve case fixed to the free ends of the inlet and outlet expansion- 
tubes b and ¢, the other ends of which are rigidly fixed to the 
frame d of the trap. By suitably inclining the valve e¢ and valve- 
spindle f to the centre line x, « between the expansion-tubes b, c, 
and to the length of the trap-frame d, and suitably inclining the 
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arm g, i, so that the inclined valve-spindle will normally abut 
against the face of such arm in a direction at right angles thereto, 
the outer end of the valve-spindle can be caused to bear on the 
lever-arm g at a point such that there will be no motion, or prac- 
tically no motion, between the two when the trap opens and 
closes. Consequently, when the trap closes, there will be no tilt- 
ing action on the valve e, which will, therefore, be caused to bear 
evenly all round upon its seat in the valve case a, and close the 
water-discharge opening in an effective manner. The necessary 
inclination of the valve and the valve-spindle to enable the above 
results te be attained can be determined by experiment. For a 
steam-trap of the dimensions shown in the drawings, a suitable 
nclination for the axis of the spindle f and valve ¢ rela- 
tively to the centre line of the tube } is about 64 deg. To ensure 
uniform wear of the water-discharge valve ¢ and its seat i, means 
are provided whereby the motion of the valve-case relatively to 
the ae d, on the opening aniclosing of the trap, can be 
util to impart an intermittent rotary motion to the valve- 
spindle f and valve. (Accepted October 4, 1905.) 


12,877. R. B. Ransford, Upper Norwood. Super- 
heaters. [3 Figs.) June 21, 1905.-—The object of this inven- 
tion is to provide a superheater for portable engines and similar 
boilers which shall be placed in the smoke-box in order to obtain 
a good mixing of the superheated steam and hence a relatively 
small superheater surface. The superheater consists of tubes 
arranged in coils and of so small diameter, that they can be 
placed in such & manner in front of the ends of the boiler tubes 
that access to the tubesshall not be impeded by them. The coils 
are carried by a frame supported on bearers in the smoke-box and 
capable of being drawn out through the smoke-box door. a is 
the smoke-box provided with a door, b is the chimney, and ¢ the 
end of the boiler, cl being the boiler tubes; d is the steam-pipe 
leading from the boiler to the distributor, which forms t of 
the superheater, and has transverse pipes e! extending from it 
across the front of the smoke-box leading steam to the 
superheater coils, These coils are arranged as shown, with their 
axes parallel to, or coincident with, the axes of the boiler tubes, 








and the coils themselves are of such a diameter as are the tubes of 
which they are formed that no part of them is in front of the bore 
of the boiler tubes, and thus the superheater does not in any way 
interfere with the cleaning of the tubes. After passing through 
the coils the steam enters the transverse pipe g! of the collector 
g. It will be seen that both the conuecting flanges of each coil 
are at the front of the smoke-box by the door, and therefore a 
defective coil can disconnected and drawn out without the 
necessity of removing the whole superheater. The coils are 
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carried by a framework having an angle-iron at each side sliding 
on bearers, so that the whole may be easily withdrawn from the 
smoke-box. Above the superheater is a plate i forming a smoke 
posmage m, by which the smoke passes direct to the chimney when 
he superheater is not in use. 2 are doors which in the position 
shown deflect the products of combustion through the super- 
heater, but which can be turned down into the position indicated 
by dotted lines when the superheater is out of use. (Sealed 
December 21, 1905.) 


548. H. Cruse,,Manchester. Water-Tube Boilers. 
(3 Figs.) January 11, 1905.—This invention relates to improve- 
ments in water-tube boilers, and consists in combining with a 
water-tube boiler in an improved manner the patented controll- 
able steam-superheater of the type described in the Specification 
No. 5103, of 1898, so that the two shall form one efficient self- 
contained apparatus. The main portion of the boiler is con- 
structed of eee drums—viz., two top or steam-drums a, b and 
one bottom or water-drum c. Each top drum a, b is connected 
to the bottom drum ¢ by a bank of several rows of heating-tubes 
e situate in the path of the heating gases from the furnace /, 
and by large bore downcomer pipes g at each end, or at one end 
only, of each drum and outside the heating-chamber. The two 
top drums carry above them, by means of connecting-blocks h, 
two steam-drums i, which are placed longitudinally relative to 
the length of the boiler and at right angles to the topdrums a, b. 
The steam-drums i, being each connected to both the top drums, 
thus link up the two steam s s. The water spaces of the two 
top drums a, ) are connected together by the internal or water- 
pipes of the superheater inside the heating-chamber, and by 
large bore equalising-pipes outside the heating-chamber. The 
essential feature of the superheater is that the outer steam- 
superheating tubes or loops k contain internal water-circulating 
and heating-tubes, which latter may be used for the circulation 
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of water from and to the boiler, or from drum to drum of the 
boiler, and/or for the circulation of feed-water to the boiler, with 
the object of controlling the temperature of the superheat and of 
preserving the outer tubes from overheat. The superheater is 
made up of several semi-independent elements or sections inter- 
connected by means of collector-pipes, each section being made of 
one or more loops or bends. The superheater is placed between 
the two top drums a, } in such a manner that the inlet or saturated 
steam-collector n, which is outside the heating-chamber, is con- 
nected to the two steam-drums above the boiler-drums a, ); and 
the outlet or superheated steam-collector 0, which is also outside 
the heating-chamber, is ted to the pipe of the main range. 
The internal or water system of pipes in the superheater is con- 
nected to both the top drums fore and aft by means of inlet and 
outlet blocks or pipes, each element being directly and separately 
connected to each drum, or all the elements may be joined up to 
one collector fore and aft, and from and through these to the 
two drums. The superheater, as already stated, is made up of 
several elements, and each element may consist of one or more 
or bends of compound tubes—i.e., water-pipes inside steam-pipes; 
the loops hang inside the heating-chamber between the tube 
banks e, and thus the superheating space forms a prolongation 
of the boiler steam space into the heating-chamber, while the 
internal water-pipes of the superheater serve as connections 
between, and as means for circulating the water between the two 











drums a, b, thus adding to the heating surface and increasing 
the evaporating power of the boiler of which they form a part. 
(Accepted October 4, 1905.) 


MISCELLANEOUS. 


20,892. The Hon. C. A. Parsons, Newcastle-on- 
Tyne. Gramophones. [2 Figs.) September 28, 1904.— 
This invention relates to reprod s orr tors of the type 
described in the applicant’s Letters Patent No. 10,468, of 1903, 
and to the reproducers of all types of gramophones, phonographs, 
and the like. In the reproducers decribed in the said specification, 
the needle of the gramophone, or style of the phonograph, has been 
rigidly attached to an arm which is in one piece with, or in rigid 
connection with, the moving part of the valve of the reproducer 
or resonator ; and when using such reproducers it is found that it 
is difficult to avoid scratching sounds or changes of tone caused by 
distortions and eccentricities of the record. The object of this 
invention is to provide means whereby such scratching sounds 
and changes of tone are got rid of, and a better and more uniform 
reproduction of the original sounds is effected. The invention 
consists in connecting the needle or style to the moving part of the 
valve or to a diaphragm or the like by means of a suitable elastic 
or viscous connection. According to one arrangement of the 
invention as applied toa gramophone with an ordinary diaphragm 


Fig.1. 

















of mica, glass, or the like, a connecting-rod is used between the 
diaphragm and the arm carrying the reproducing style, the con- 
necting-rod being attached to the diaphragm and passing through 
a hole in the arm carrying the reproducing style, a mass of 
viscous material being placed round the rod and forming a con- 
nection whereby the movements of the reproducing style are 
communicated to the diaphragm. As eae to a sound-repro- 
ducing instrument of the type described in the Letters Patent 
before mentioned, the connecting-rod @ and viscous joints b, b 
above referred to connect the arm carrying the style and the 
moving part d of the valve, both these being preferably mounted 
on flat springs, as described with reference to the moving part of - 
the valve in the aforesaid specification. In the arrangement 
illustrated, the style f is held in its socket by a magnet g, as de- 
scribed in the specification of applicant’s Patent No. 23,768, of 
1903, but any other attachment may be used. According to a 
modification, a rotary joint, like the joint of a pair of compasses, 
lubricated with viscous material, may be used, the relatively 
moving elements being retained in their normal relative posi- 
tion by aspring. (Accepted October 4, 1905.) 


15,126. A. H. Bagnold and E. D. McQueen, Wool- 
wi Door-Latches. [4 Figs.) July 22, 1905.—This inven- 
tion relates to door-latches of the kind known as “ shop” or 
“French” door-latches, the object of the invention being to 
provide a latch of this kind which is of simpler construction and 
more cheaply manufactured than latches of the same class as 
heretofore constructed. The improved lock comprises a circular 

ly, having on one side a boss , and on the other side a cir- 
cular cover ¢, also having a boss d ; on the periphery of this boss 
is formed a radially pfojecting chamber e which serves to receive 
the stem f of the lock-bolt g, and diametrically opposite to this 
chamber the case is thickened, as at h, and bored to form a guide 
for the locking end of the bolt g. The spindle j of the bolt 
s through the bosses b and d, and through a slot k in the 

lt, the spindle being provided with lever handles / in the usual 
manner. _— a reduced part of the spindle j is placed a sleeve 
m, having the two follower arms m!, m?. The sleeve m is pro- 





vided with a slotted boss which engages with corresponding 
flats on the spindle j, so that any movements of the spindle will 

imparted to the arms m!, m2. The arm a! bears against a 
projection o on the bolt g, the projection being made sufficiently 
wide to fit between the two faces of the box, so as to prevent the 
rotation of the bolt about its axis. In connection with the bolt 
g isa rod p, one end of which is free to slide upon the bolt, 
while the other end has formed upon it a stirrup p* which slides 
upon the sleeve m, and has a lug ¢ with which a pin on the arm 
m2 engages. Between a shoulder on the bolt g and the free end 
of the rod p is placed a helical spring 7, which spring, by 
acting against the rod p, serves to hold the spindle against 
rotation under the weight of the handles /, and at the same time 
serves to project the bolt into the striking-plate of the lock, 
thereby avoiding the use of — springs. It will be noticed 
that with this construction when the door is slammed the bolt 
will move backwards without causing corresponding movement 
in the handles. (Sealed December 21, 1905.) 
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THE ANATOMY OF BRIDGEWORK.— 
No. XI.* 
By W. H. Tuorpe, Assoc. M. Inst. C.E. 
Cast-Iron BrIpGEs. 


Cast iron as a material for bridges has of late 
years fallen into disrepute. It is now entirely 
tabooed by the Board of Trade for railway under- 
bridges, unless of arched construction. This con- 
demnation of cast iron followed, and was appa- 
rently the result of, an accident which occurred to 
an under-bridge on one of the southern lines, 
which bridge had already earned for itself an ill 
repute by breaking down on a previous occasion. 
The ultimate issue was, however, good, inasmuch 
as it led to a thorough overhaul of all railway under- 
bridges in this country, and the renewal of a great 
number no longer in a condition suited to the car- 
riage of heavy or of passenger traffic ; yet there is 
little doubt, in the writer’s judgment, that many 
excellent cast-iron bridges were then removed: at 
considerable cost, to be replaced by others of 
wrought iron, or steel, which will not last so 
long as many of those displaced had done, or would 
still have lasted had they not been dismantled. 

The earlier cast-iron bridges were sprees | 
made of cold-blast iron, a material of such strengt: 
and toughness as to give an extraordinary amount 
of ris in breaking up the heavier parts when 
the time arrived to do this, and with which material 
ordinary hot-blast iron is not to be compared for 
reliability. 

As illustrating the very considerable stress to 
which cast iron may be subjected without of neces- 
sity leading to any mishap, two cases may be cited. 
The first, a bridge of 32 ft. effective span, carryi 
two lines of way, each pair of rails being suppo 
upon Barlow rails, forming the bridge floor, the 
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ends resting upon the bottom flanges of inverted 
T-shaped girders, 2 ft. 3 in. deep, as shown in 
Fig. 79. 

‘he extreme fibre stress works out at 2.9 tons 
per square inch in tension, and 5.9 tons per square 
inch compression, calculated as it would be in ordi- 
nary office work ; but for the actual loads, at a span 
as above, exceeding the clear span by 6 in. only, 
and without regard to the effects of eccentric appli- 
cation of the load. The girders when taken out 
showed, upon examination, no sign of overstrain. 
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Fig. 80. 
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The practice of loading cast-iron girders in this 
manner cannot, however, be too strongly con- 
demned, notwithstanding that in this case no ill 
resulted. It is evident that a piece of the lower 
flange being broken out from this cause, as occa- 
sionally happens, might so reduce the section as to 
result in complete failure. 


were supported upon longitudinal timbers lyin 
er trough-shaped girders, as shown in Figs 80 
an . 

The stress over the pier, in the extreme fibres of 
the top flange, is estimated at 4.7 tons per square 
inch in tension ; but it should be noted that the 
effect of the timber longitudinal and rail has been 
neglected in arriving at this result, which might 
possibly on this account be reduced to near 3 tons 
per square inch. 

The case is noticeable because no evidence of 
high stress was apparent. The writer saw nothing 
to suggest sinking of the central pier, the effect of 
which, within limits, would be to further reduce 
the stress as calculated ; but it is quite possible 
some slight settlement had occurred ; this, as the 
spans were so small, would have a sensible effect. 

ile too much reliance should not, it is clear, be 
placed upon any estimated result about which 
there is a lingering doubt, it should be remarked 
that, as it would be necessary the pier should 
sink ,% in. for each ton of reduced stress, it is not 
probable that the results quoted are in excess to 
any material degree; they are, indeed, more 
probably _low, as no notice has been taken of 
im 


ough cast-iron hes for railway under- 
bridges are now prohibited in this country for new 
works, ‘there are still uses to which they may be 
_— and it may be well to insist that girders 
of this material should be fairly loaded, the weight 
being brought upon them in such a way that there 
shall be no _ serious mmpe | stress, such as 
arises when wide flanges are made to carry concen- 
trated loads ; the writer has, indeed, met with no 
instance of a cast-iron girder breaking down under 
a load fairly applied. Preference is now given to 
steel or wrought iron for columns; while this is 
often quite justifiable, there remain many cases in 
which nothing better need be desired for this pur- 
pose than good cast iron, provided only that the 
column be loaded in a suitable manner—i.e., axially, 
aud that the arrangement and details of the super- 
structure are such that there shall be no cross- 
breaking efforts, or rocking of the column due 
to temperature or other causes; unless, indeed, 
such cross-breaking or rocking is definitely taken 
into account in designing the work. The same care 
observed in the detailing of cast-iron work that is 
not infrequently taken in the design of structures 
made of rolled sections would, in suitable cases, 
the writer has no doubt, yield results just as re- 
liable in practice, with the advantage of greater 
resistance to rust, and a reduced cost in main- 
tenance. 

Good cast iron is, in fact, when used with dis- 
cretion, a most excellent material, popular prejudice 
notwithstanding. The oldest metallic bridge in this 
country at the present moment is of that metal. 

The one chief respect in which cast-iron is at a 
disadvantage compared with wrought iron or steel 
is that it does not give premonitory warning of 
failure—it remains intact, or it breaks. The indi- 
cations of weakness, which may be read by an 
experienced inspector of other metallic bridges, are 
in a great measure absent. There is also an 
objection which may exist, but is to be avoided by 
good design and care in the foundry—viz., internal 
stress due to unequal cooling. In extreme cases 
this may lead to fracture before the work has left 
the maker’s hands, but it can only occur by neglect 
of ordinary precautions. 

In a case which has already been referred to in 
the article ‘‘ Deformations,” page 268, vol. lxxix., 
an outer rib of a cast-iron arch fractured near the 
crown after fifty-four years’ use. Owing to the 
nature of the design, and the fact that the near 
abutment had closed in slightly, bringing the linear 
arch of necessity near the lower edges of the arch 
seginent in question, it was ible to estimate 
with a probability of truth the extreme fibre stress 
(tensile) due to the load forces, at the upper edge 
where fracture commenced. The result was very 
far from explaining the occurrence of the break, 
but an examination of the details shown in Figs. 





The second example is that of a small railway 
under-bridge of two spans, continuous over the | 
central pier, each span rnd 16 ft.6in. The rails 


,” The previous articles appeared as follow .—No. I. on | 
November 18, 1904; No. II. on December 9, 1904; No. ITI. 
on December 23, 1904; No. IV. on January 27, 1905; 
No. V. on February 10, 1905; No. VI. on h 





1905 ; No. VII. on April 14, 1905 ; No. VIII. on June 9, | 
1905; No. IX. on 
September 22, 1905, 


ugust 11, 1905; and No. X. on 
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82 and 83 will make it apparent that in addition to 
the tensile stress, as calculated, there was probably 
a severe initial stress of the same character due to 
i cooling in the foundry half a century 
before. The sum of these stresses, it is suggested, 
placed this particular casting in a critical condi- 
tion, such that operations in the construction of a 
new bridge adjacent, either by producing a small 
further settlement of the foundations, of which the! 
writer saw no evidence, or, what is more probable, 


the attachment of a rope to this rib for the purpose 
of keeping a barge in position, which certainly did 
occur, gave the arch rib just such an additional 
strain as to result in the break shown, though no 
one of these causes acting singly would have been 
sufficient to induce fracture. 

Cast-iron arches, though still allowed by the 
Board of Trade rules, are, indeed, liable to be 
seriously affected by settlement, or yielding of the 
abutments, unless hinges at the crown are intio- 
duced. As an instance of this may be quoted a 
bridge of some 45-ft. span, in which the arches 
were cast in two pieces abutting, and very effi- 
ciently bolted together at the crown, the springin 
and vertical abutment member of the spandre 





























being bolted and built solidly into heavy masonry. 
The arch sank at the crown, caused by, or itself 
the cause of, a movement of the abutment, with the 
result that the lower bolts at the crown joint broke 
away, rupturing the casting, as shown in Fig. 84. 
The arch must then have acted as though hinged at 
the crown, as effectiveness of the connection was 
destroyed. It had been better, evidently, ifa proper 
hinge had originally been provided.’ The break 
happened to occur so as to leave a sufticiently 
good bearing face at the crown ; there was, indeed, 
no tendency for one surface to slide upon another; 
but in the accidental fracture of cast iron this 
cannot be assured, and the liability to it is a risk 
which should be eliminated if possible. 

A second case of very much the same character 
has also been under the writer’s observation, 
though in this the ends of the spandrels were not 
built into the brickwork of which the abutments 
were composed, Other instances of fracture, either 
in the arch proper or in the sprandril work, 
have come under notice, though particulars can- 
not now be adduced; but the examples cited 
are by themselves sufficient to justify the conclu- 
sion that it is imprudent to construct a cast-irén 
arch without a central pin or its equivalent, unless 
the abutments, being exceptionally well founded, 
may be relied upon as free from any liability to 
move. It is, however, to be borne in mind that 
movement in the abutments of a small arch of any 
given absolute amount is more injurious than the 
same amount of movement in the abutments of 
large arches of similar design, so that what may be 
negligible in the latter case would perhaps be de- 
structive in the former. 

To the absence of ductility and liability to initial 
stress must be added yet another disadvantage to 
which cast-iron work is prone—viz., the possibility 
of concealed defects, blow-holes, or cold shuts ; these 
in good foundry practice are not very likely to 
occur, but, as they are possible, cannot be over- 
looked in considering the suitability of cast iron 
for bridgework, or, indeed, any structural work 
liable to serious stress, and particularly tensile 
stress. With these remarks by way of qualification, 
the writer reiterates his opinion that there is still a 
use for cast iron in bridgework. 

With respect to the repair of cast-iron bridges, 
but little is to be said ; the possibilities in this 
direction are very limited. Occasionally it may be 
desired to deal with the fracture of some member 
in the spandrel bracing of an arch, when it is com- 
monly sufficient, and even preferable, to limit the 





repair work to confining the fractured parts in such 
a way as to prevent displacement. 

Rarely it may happen that an arch fractures as a 
result of settlement, or other movement, when, if it 
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is decided that safety of the structure is not im- 
perilled, it will in this case also be preferable to con- 
tine the parts simply by flitch-plates, or other con- 
trivance, with no attempt rigidly to make good the 
break, the consequences of which treatment would 
probably be to induce fracture in some other place. 
Effective strengthening of a cast-iron structure is 
seldom practicable, though something may occa- 
sionally Be done by the negative process of lighten- 
ing the dead load, or by remodelling the permanent 
way. Arches may, however, be rendered much 
more reliable by the introduction of suitable brac- 
ing where this is either wanting or inefficient. 

In scheming such additions it is desirable to 
arrange for as little drilling of the old work as is 
possible ; where this cannot be altogether avoided, 
the position of the holes should be carefully chosen 
with regard to the effect they may have upon the 
strength of the old work. 


Timber Bripces. 


Timber bridges, though probably the most | 


ancient in type, are yet the least durable in any 
particular instance. The perishable nature of the 
material when used for exposed construction renders 
it peculiarly liable to develop defects which quickly 
put a limit to the life of the structure. In addition 
to decay in the body of the main members—which 
may perhaps be long delayed, so that a simple beam 
bridge may last for many years—there is in more 





complex designs decay at connections and joints, 
which proves very detrimental to the integrity of 
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main trusses go out of line, leaning considerably | struction was of a simple character, as indicated in 
one way or the other, being checked only by such | Fig. 89, and consisted of piles supporting trussed 
rigidity as the joints and floor-beam attachments | beams, which had sagged in some instances over 
may have, with possibly some assistance from the 2} in. The bridge had, some years previous to the 
end connections of the span. | writer’s inspection, been heavily repaired, many 
The decay of piles where entering the ground | new strut and stretching pieces having been intro- 
or water is, of course, a fruitful source of trouble, | duced, the piles also being reinforced or renewed. 
as also is the sinking of piles, where these are in-| Five years before a traction engine, said to weigh 
sufficient in number, or have not been well driven 5 tons, had passed across the bridge in safety ; but 
in the first place. the writer noticed that a coal wagon, which; with 
A vital difficulty with timber structures generally | the horse, weighed about 50 cwt., when walked 
is the uncertainty that will commonly exist as to slowly over set up much movement. This bridge 
how far decay extends in those cases where it has had been in use nearly 30 years, and was very much 
started. Timber does not necessarily show upon | out of line from end to end. 
its surface the evidences of internal rotting.| Though timber bridges cannot at the best be 
Memel timber may, indeed, be sometimes found to | considered durable, yet by attention to certain 
have become thoroughly unreliable, yet showing | points in design and construction their length of 
no sign of this upon its painted surface. Bysound-|life may be materially enhanced. Every cut 
ing the wood with a hammer, or by probing, its| across the grain may be considered an element of 
condition may commonly be ascertained. In cases| weakness by exposing the material to quicker 
of doubt, an auger-hole will make it clear as to| decay, for which reason the number of ends, or of 
whether the interior be good or otherwise, as to| joints, should be reduced to a minimum. An 
the particular parts tested ; but only as to those additional reason for reducing the number of joints 
parts, leaving it a matter of guesswork as to the|or other connections is the liability of these to 
remainder. develop movement, as already stated, the yield of 
A railway bridge having many of the defects | any one joint, being the cause of movement in 
which have been indicated may be quoted as an | others, which might, but for this, have remained 
example. This structure crossed a canal, supported | close. These considerations lead to the conclusion 
upon piles, some of which were in water, others | that fewness of parts is, in timber construction, 
carrying land spans. The canal span consisted of|as in structural work generally, an excellent prin- 
four trusses, one under each rail, or nearly so, | ciple to observe. Mortising, elaborate scarf joints, 
framed in the manner shown in Fig. 85; precise ' recessing, or any cutting into the timber which is 
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the whole. Water running upon the surface of a 
member gravitates to its lower end, and, if there be 
a joint or other connection, settles there, to be pro- 
ductive of lasting mischief. From this cause, 
together with a very common deficiency of bearing 
surface relative to the forces to be met, the joints 
soon develop some movement; working of the 
structure commences under passing loads, its final 
destruction being then a question of time only. 
Each joint is, in fact, in ether bridge construction 
a source of serious weakness to a degree which has 
no parallel in well-designed metallic bridges. 

Wrusdihdom straps to confine the ends of 
raking members, or for other uses, are liable to | 
crush into the wood, and bolts are _ to enlarge the | 
holes through which they pass. Wood keys, where 
these are introduced to prevent one timber from 
sliding upon another, are also prone to develop 
cracks in the main members, and fibre crippling, 
from excess of stress. All these defects are, how- 
ever, in timber-work more easily defined than 
efficiently remedied, as it is barely practicable for 
any but the harder woods to ensure, for heavy 
loads, a sufficiency of bearing surfaces. 

The most readily-detected evidence of deteriora- 
tion in timber bridges is the sag of its bearing 
members, or trusses, for the simple reason that if 
there is no local trouble at the joints, there will 
probably be no appreciable drop at the centre of 
the span. The existence of such a depression may, 
however, be caused in rare instances by the spread 
of the supporting piers or abutments, particularly 
in the case of beams trussed by end diagonal 
rakers and having no tie. 

Bridges formed pf deep trusses, with the road 
upon the top, are sometimes found to be wanting 





in lateral b acing, the result of which is that the 





details not, however, being now available. The | not essential should be avoided, the simplest forms 
trusses, apart from deflection under live load, | of connection being preferable, if at all suitable. 
sagged considerably—in one instance, 4} in.; one | Ifa step or butt surface is wanted for any member, 
inside truss was also leaning towards the centre | it is commonly better to provide this by a cleat or 
line of the bridge as much as3in. One raker, or | other added piece, rather than by cutting into the 
diagonal strut, was rotted half through its thick- | timber butted against. 
ness, and many other timbers were badly decayed. | A complicated joint formed in the body of main 
The end connections and joints were also in a bad | timbers can only be renewed by renewal of the 
condition. The vertical tie-bolts of the main trusses | timber itself, whereas by the method indicated the 
were all slack. The piles generally, many of which | joint is readily tightened, or re-made, without in- 
were badly decayed, had sunk and inclined towards | volving the main member. Bearing surfaces 
one end of the bridge about 4 in. in 7 ft. of height, | should be ample, straps of liberal dimensions, and 
the ground being soft and unreliable. bolts large (with good washers), both for the sake 
Movement under a passenger train crawling over | of bearing surface in the holes, and reduction of 
the bridge was very appreciable, but not startling. | any liability to bend under cross-stress. In trusses 
There had been introduced, from time to time, | of theform shown in Figs. 85 and 86, it is desirable 
additional timbers and iron ties, with the object of | to introduce diagonal members in the middle bay, 
rendering the spans more reliable, but leaving it|even though it may appear that the stiffness of the 
somewhat difficult to determine the function of the | main beams is sufticient to render this unnecessary 
several members. The bridge was, of course, re-|as a matter of strength, as without these there is 
constructed. apt to be under rolling load, a slight distortion, 
An instance may here be cited showing how | leading to working of the joints and free entry of 
badly distorted a timber structure may become} moisture. Lateral bracings should also, for much 
without actually failing. The bridge referred to | the same reasons, be introduced, even though they 
consisted of three spans of 29 ft., each span/ may not appear necessary in the new structure, with 
having two trusses, between which ran a colliery | joints all close and effective. 
tramroad, 1-ft, 6-in. gauge; the corves running} Projecting ends of timbers should be carried out 
upon this, at 4&ft. 6-in. centres, weighed, when | well beyond the requirement of strength or bear- 
full, about 10 cwt,.each. The trusses were badly |ing, in order to ensure a liberal margin for that 
out of shape, the centre span having sagged 54 in., | decay in the end fibres which commonly develops. 
with one truss of the same span nearly 10 in. out | Timbers resting upon abutments, or running into 
of line at the centre. This little bridge, of which | confined spaces, should be arranged for free venti- 
some details are shown in Figs. 86, 87, and 88, had | lation and ready drying. Occasionally joints at the 
been in use about 20 years. lower ends of timbers are protected by lead or zinc 
A third case which may be named is that of a|flashings, to prevent water running into them, a 
road bridge, about 12 ft. wide, crossing by thirteen | method which should have some protective value. 
spans a shallow river, liable to floods. The con- | Whatever measures may be adopted, whether in the 
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design or execution of timber bridge-work, will, 
however, be but little effective if the timber itself is 
not good of its kind, and well seasoned. 

Creosoting to be useful should be thorough and 
something more than skindeep. The timber itself 
should be well dried before treatment. 

The repair of timber bridges very largely consists 
in the renewal of decaying timbers, where this is 
practicable, or in adding a pieces where 
the old cannot conveniently be displaced. Joints 
may be tightened up by hard-wood wedges, pro- 
perly secured to prevent slacking back, all bolts 
being also screwed up tight, perhaps some addi- 
tional being introduced. 

Piles standing in water, which have decayed, may 
be strengthened by driving other piles between the 
old, or on either side, but not of necessity opposite 
to them, and by means of waling timbers bolted 
to the old piles, put in a position to take load, 
either by the walings resting upon their tops, or 
being bolted to them. Piles decayed where enter- 
ing solid ground may generally be strengthened by 
bolting on supplementary timbers to reach well 
above and below the decayed part, or by cutting 
out the bad length, introducing a new piece, and 
fishing the butt-joints in a proper manner. But all 
remedial measures have generally to be considered 
with reference to cost, as compared with the 
probable increase of life of the structure. With a 
bridge in an advanced state of decrepitude, such 
repairs may prove anything but economical, and 
at the best defer reconstruction but a very mode- 
rate length of time. 








THE REGULATIONS OF 1906 FOR 
ENTRY INTO THE PUBLIC WORKS 
DEPARTMENT OF INDIA. 

THESE regulations, a summary of which was given 
in our last number, are limited in their appli- 
cation to the present year, but will probably 
form a precedent for future practice, except as to 
the inclusion of appointments from Cooper’s Hill 
College. This, as a means of entrance to the de- 
partment, will, it is understood, cease to exist in 
October next; a decision which was no doubt 
brought about by the birth and growth of other 
engineering colleges affiliated to various univer- 
sities, and by the establishment of examinations by 
the Institution of Civil Engineers, preliminary to 
election into that body. Cooper's Hill, neverthe- 
less, has produced many capable men, and is fully 
justified of her children, though the cost of the 
education there was such as to shut out many 
youths who might, otherwise, have been highly 
useful to the State. 

It is an absolute necessity that the engineers in 
the Indian service should be of a high class, and it 
is not too much to say that the prestige and popu- 
larity of the British raj in India depends, to a large 
extent, on their efficiency and their incorruptibility. 
They have so many direct dealings with the 
natives (who have their moral limitations), more 
especially in the case of engineers who have the 
charge and administration of irrigation works, and 
there is so little outlet for public opinion—that 
stern policeman for abuses elsewhere — that any 
system for the recruitment of the service should be 
specially good, while a penny-wise policy of cheap 
men would be expensive indeed. 

Taking the regulations in their order, we pro- 
pose to make a few remarks upon them, prefacing 
that, generally, they show marks, in their prepara- 
tion, of care and sense. 

The scheme of 1906, following the interim 
one of last year, is somewhat novel, inasmuch as 
it virtually involves a competitive struggle, not 
through an examination in the usual sense, but 
through a selection by a committee, following a 
qualifying examination. The selection is com- 
petitive, because, though not less than ten appli- 
cants are to be chosen, presumably the committee 
will have instructions to appoint a definite number, 
the best out of a possible 100 or more, of such 
candidates as may present themselves with the 
necessary degrees or diplomas. 

The committee will have no easy task, as those 
who have had experience in similar work know too 
well. There may be a large number of candidates 
on such equal terms that a throw of dice, such as 
the judge in Rabelais used to decide his cases by, 
would be as effectual for the purpose as any other 
means. But the fact of difficulty does not condemn 
the plan, which is undoubtedly a good one; the 


ing body than with the technical examination. 
stuffed Christmas turkey is good eating, but a 
crammed competition-wallah is not always a suc- 
cess. 

It is stated that the Selection Committee will 
include at least one eminent representative of the 
engineering profession. It is satisfactory to know, 
from the last annual report of the Institution of 
Civil Engineers, that Sir Guilford Molesworth, 
K.C.LE., will be that one, and it is to be ho 
that this was not so decided because he was then 
President, but because of his eminent fitness for 
the work, owing to his long Indian experience. 
The present President, Sir Alexander Binnie, has 
also Indian experience, but future ones might not 
have this valuable qualification. But why ‘‘at least 
one engineer,” which seems to imply a sort of con- 
cession? As if the natural arrangement would be 
to appoint lawyers, soldiers, and parsons to select 
the best engineers. Surely a committee like this, 
which has to choose civil engineers, should be at 
least principally composed of civil engineers, in- 
stead of, as is implied, one is to be allowed in as a 
sort of favour or compliment to the profession most 
interested in the matter. 

The limiting age is fixed at 24. Having in view 
that, very properly, practical as well as theoretical 
knowledge is required, even to the extent of work- 
shop training, the limit seems low, and, as the 
latter qualification is an addition to the require- 
ments of 1905, an extension of at least one year 
seems desirable. It is certain that, if so, the com- 
mittee would have better practically-trained men 
to deal with. The framers of the regulations of 
1906 seem to have had some idea of the difficulty of 
the inclusion of both practical and theoretical ac- 
quirements within the age limit, for while in the pro- 
gramme of 1905 at least one year of practical experi- 
ence is insisted on, now the vague expression ‘‘some 
experience” is substituted. Surely it would be 
better to retain the former, and allow the age limit 
to be so extended as to make the qualification rea- 
sonably possible. 

It is, perhaps, hypercritical to speak of the want 
of care in drafting clause No. 4, as to the necessity 
of the candidate’s father being a British subject at 
the time of his son’s birth. The father might be 
dead at that time ; would this disqualify the son ? 

It is not expressly stated—as, if such be the case, 
it should be—that the passing of the examination 
for entrance to the Institution of Civil Engineers is 
among the qualifying ones. It would seem so, 
however, as the possession of any of those degrees 
which are recognised by its council as entitling their 
candidates to exemption is included. It is true that 
the Institution examination is to qualify for its 
own associate-membership, which cannot be held 
under the age of twenty-five ; but the council have 
power to allow younger men to undergo it, as, 
indeed, they already do, in the case of their own 
students, who intend to proceed to the higher rank 
when they reach the required age. 

One of the tests is that of riding—certainly an 
absolute necessity of the position to be filled ; but 
the class from which engineers are drawn, as a 
rule, are not brought up in England, as they are in 
the Colonies, among horses, so that in most cases 
special riding lessons would be necessary. 

We doubt whether it is wise to provide assistant 
engineers with instruments which, though it has 
long been the custom, is now, we believe, for the 
first time stipulated. It is the rule for some 
Colonial Governments to do so, but others do not, 
but give instead an equivalent allowance for pro- 
vision and upkeep, which practical experience shows 
to be a better plan. It is well known, unfortu- 
nately, that self-interest is the best security against 
loss and damage of property of this kind ; and the 
latter practice also saves an immense amount of 
correspondence and dispute. 

In the note for the information and guidance of 
candidates, the following subjects are stated to be 
of the most importance for the Public Works 
Service: — Pure Mathematics ; Applied Mathe- 
matics ; Geometrical and Engineering Drawing ; 
Surveying and Geodesy ; Strength of Materials 
and Theory of Structures ; Hydraulics; Heat- 
Engines ; Materials used in Construction ; Build- 
ing Construction ; Knowledge of the Principles of 
Road-Making, Water Works, Sanitary and Railway 
Engineering (Important). 

This list is rather antediluvian in character. 
Fancy in 1905-1906, a.p., omitting from such a 
list, Physics, including its mighty offspring, Electri- 





inevitable competition is better left with the select- 
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engineering are becoming more or less depen- 
dent. 

It may be said that the service of electrical ex- 
a from outside the Works Department, may 

brought in for special cases ; but apart from the 
desirability of making the department self-con- 
tained, the special cases are now becoming ordi- 
nary cases. To take instances at random, there 
are electric cranes, electric welding, power to 
work swing - bridges, pumping, precipitation of 
sewage, application of water-power, re ec trac- 
tion, &. There may even be a Calcutta two-anna 
tube before long. 

Then as to the last item—‘‘knowledge of the 
principles, &c.”—the last report of ‘‘the moral 
and material progress of India” defines the Build- 
ings and Roads branch of the Works Department.as 
dealing with lighthouses, harbours, embankments, 
boat-bridges, water supply, and sanitation, while 
the work of the railway and the irrigation branches 
is defined by their titles. It seems odd, therefore, 
to omit some of these from the list. Municipalities 
and port trusts in India construct some of the works 
above mentioned ; but the engineers to supervise 
their construction are frequently borrowed from 
the Government, and the latter’s approval, under 
competent advice, is frequertly necessary. 

We note with satisfaction that the higher posi- 
tions are to be better paid than heretofore. It is a 
notorious fact that Governments and many large 
corporations, except perhaps in America, fail to 
recognise sufficiently the difficulties and the re- 
sponsibilities of the higher officers, as compared 
with those of the lower ones. In most of these 
cases the principal officers are paid too low, and 
the lower ones too high. The — practice is 
not only intrinsically fairer, but has the effect of 
attracting, rather than repelling, the best men to 
the Iowest rung of the official ladder. Hope 
— eternal in every candidate’s breast, and 
though, in the nature of things, few reach the top- 
most rungs, all think that they will be among those 
few, and the blessedness of that eminence strikes 
them more than the lowliness of their first few 
steps. When the public is the direct employer of 
professional men, the result is perhaps too much 
the other way, as witness the leading barristers’ 
a fees, and those of his hard-working junior. 

hese anomalies arise, in each case, mostly from 
the employer's incapacity to judge of the ability 
displayed. The officials, who, in the first case, 
deal with salaries and promotion, are often not 
professional men, and consequently not judges ; 
and in the second, the public run after a once or 
twice successful leader, and load an already over- 
loaded man with a task with which a fairly capable 
practitioner, with sufficient time, could more effectu- 
ally deal. 

With regard to the methods of promotion, on 
which the efficiency and attraction of the service 
so much depend, an able writer, ‘‘ Punjabi,” in 
the Times of July 12 last, called attention to the 
evils of the time limit in the Works Department 
promotion. By this, for example, no one can be 
advanced ‘‘to assistant engineer, first grade, before 
completing 3} years’ service in the second grade, 
or 6h years from entering the third grade ; and the 
same sort of limits are fixed for each grade. This 
rule is peculiar to the Public Works Department of 
India.” It is not clear whether this great impedi- 
ment to the elasticity of the service has been re- 
moved, for the clause, No. 5, Appendix II., of the 
regulations now under review, whichappears to point 
to grading being dependent only on vacancies, is 
only a repetition of that given in the 1905 rules, 
which were put forth some months before the date 
of ‘* Punjabi’s ” letter. 

Notwithstanding the defects and omissions which 
we have noted, the India Office is to be congratu- 
lated on its efforts to establish an efficient and 
thoroughly practical system for entry into its engi- 
neering service ; and as the regulations on which 
our remarks are founded are only made for the 
present year, revision can be readily applied in 
the future. 








FIRE RESISTANCE OF REINFORCED 
CONORETE. 

Tue subject of safeguards against fire in rein- 

forced-concrete buildings being of such great 

importance at the moment when much new work 

of this kind is in contemplation, we think the 

occasion opportune to refer to the question. 





city, on which, nowadays, so many branches of 


We, of course, recognise the great advantages of 
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THE EFFECT OF FIRE ON FERRO-CONCRETE CONSTRUCTION. 
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reinforced concrete generally ; but we fear that of late, well known to fire-insurance surveyors, where 
the whole movement in the direction of reinforced , buildings of reinforced concrete have been erected 
concrete may have a serious set-back by some so as to directly sin against the primary principles 
calamity arising out of a lack of appreciation of the | of fire prevention, to the danger of life and to the 
fire question. Thus we must particularly warn our | hazard of property. Such instances of the neglect of 
Royal Engineers and the engineers of our great | proper precautions against fire must be put a stop to. 
dock, railway, and warehousing corporations of the | Professional men should be brought to realise that 
risks some of them are probably quite unknowingly | reinforced concrete, as applied to buildings, requires 
running by applying the system without properly | consideration from many points of view, including 
attending to the question of fire resistance. It is the | that of fire protection, and that it is not exactly a 
engineers-in-chief to such corporations who would form of construction that lends itself to execution 
probably be held responsible in cases of accident, under any so-called ‘‘model” specification provided 

rticularly if lives were lost, not the contractor. by the contractor or licensee of any special system. 
There have, we believe, been some curious instances The specialist contractors have had far too much to 





say on the subject, owing to reinforced-concrete 
work being a terra incognita to most of our eng)- 
neers, and this subserviency to the designer or con- 
tractor of so-called proprietary systems has, in 
some cases, been detrimental to the advancement 
of the true interests of reinforced concrete. 
Reinforced concrete, unfortunately, has not yet 
been exhaustively officially tested in this country 
under the Fire-Prevention Committee’s conditions 
and to their standards, and thus the relative fire 
resistance of work on this system cannot be as 
easily compared with work that has been under 
investigation as we should wish. Certain it is that 
if tests had been made of structures of reinforced 
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concrete with the small amount of protective 
covering which, for reasons of economy, has, un- 
fortunately, been applied to a considerable amount 
of structural work already existing, there cannot 
be the slightest doubt that they would have ended 
in failure. We understand that the protection that 
has been accorded generally to the metal work 
varies from only 4 in. to 1 in., and such slight pro- 
tection appears quite insufficient. If the Fire- 
Office Rules are, however, rigorously applied in 
work constructed under systems put forward for 
test, the probability of success is, of course, far 
greater. But we go to the extent of saying that 
in certain directions the Fire-Office Rules are not yet 
sufficiently stringent to meet the standard con- 
ditions of the highest grade of protection, and that 

















Smnkine FounpaTION CYLINDERS UNDER COMPRESSED AIR, 


when the London Building Act is further amended, 

and local by-laws similarly remodelled in the 

provinces, it will be necessary to make the rules 

even more stringent than those of the fire-insurance 

companies. In due course the point will be ap- 
reciated, even if the contractors’ tenders have to 
e slightly higher. 

We know of two tests which have been carried 
out in London that have bearing on the sub- 
ject. The first is the British Fire-Prevention 
Committee’s official test with a small (10 ft. by 
10 ft.) floor of reinforced hollow beams on the 
Visintini system, a system of Swiss origin. Here 
the reinforcing rods were within 4 in. of the soffit 
of the ceiling, and the obvious result was that the 
floor collapsed in the short period of 1 hour 





45 minutes, the load being 234 lb. per foot super, 
the temperature having reached 1940 deg. Fahr., 
but no water having been applied. The concrete 
used was of cement and sand. 

The other test we have before us is the one 
reported on in the Journal of the Royal Institute 
of British Architects—i.e., a miniature test carried 
out at a builder’s yard before a number of insurance 
surveyors, and reported upon by the senior official 
present. This report shows that even in this 
miniature test of only 45 minutes’ duration, in 
which the temperatures are described as reaching | 
not more than 1200 deg. Fahr., the object under 
test was seriously affected by cracks. 

In this miniature test the object might be 
described as a box, the sides being reinforced-con- 
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crete walls, and the lid taking the form of a 4-in. 
floor, 5 ft. by 5 ft., supported centrally by a beam 
4 in. wide and 6 in. deep. The concrete here was 
a Thames-ballast concrete, passed through a ?-in. 
mesh; the load was 3 cwt. per foot. Already, 
20 minutes after the fire started, cracks appeared 
on the outer face on all sides, and also on the top, 
and in some parts these cracks were j in. wide. 
When the box had been cooled by streams of water, 
it was found that the face of the concrete had been 
spotted in places by the splitting of flints and 
pebbles composing the aggregates. - Slight  air- 
cracks corresponding with the wider cracks on the 
outside were observable. The report says the heat 
could not be continued for a sufficient time to give 
a proper test, owing to the cracks aforesaid. 

Since then we believe this miniature test has 
been repeated with more successful results. These 
further trials, however, were not, so far as we are 
aware, carried on under the supervision of the 
insurance officials present on the first occasion ; 
and we are not independently informed what addi- 
tional protection was accorded to the metal rods 
for these later trials, nor what the concrete aggre- 
gates comprised on these ozcasions. 

The Fidelity and Guaranty Company’s Building 
in Baltimore was of reinforced concrete, and has 
been quoted as an example how that materia: 
resists fire. It is quite true that the building 
afforded considerable fire - resistance, but a few 
illustrations of the interior given in Figs. 1 and 2, 
page 40, show how seriously the ferro-concrete 

eams were affected, regardless of the fact that 
there was no load of any moment on them during 
the actual fire, and that it is doubtful whether water 
under steam fire-engine pressure ever reached those 
beams. 

We do not wish to depreciate the fact that the 
concrete portions of this building have fire-resist- 
ance ; and, in fact, we advocate reinforced concrete 
asa fire-resisting material when of proper aggregate 
and carefully applied ; but it is to the interest of 
the British engineer to clearly see what the concrete 
beams look like after an actual fire, so that he may 
take the necessary precautions in future work and 
use his independent judgment. 

Turning to tests elsewhere we would now add 
some particulars of a test undertaken for the New 
York authorities by Professor Woolson. Several 
ferro-concrete floors have been under test and have 
failed ; but we have not the necessary authentic 
details to refer to these. The test we refer to is, 
however, one on the Hennebique system, which was 
a moderate success, but again clearly indicates the 
weakness as to inadequate protection. The test 
was with a floor 15 ft. 4 in. by 14 ft., in three bays, 
supported by two girders, one of which had a span 
of 12 ft. 8 in., and the other one had this distance 
of 12 ft. 8 in. divided into two spans, centrally sup- 
ported by an upright of ferro-concrete. The load 
was 150 lb. per foot on this floor. The test was a 
four-hour one, followed by the application of water. 
There was a slight deflection, but both beams and 
uprights were seriously affected, as illustrated in 
Figs. 3 and 4, page 40. The depth of the protec- 
tion to the rods is not given, but it is certain that 
the protection was over the average, having regard 
to the requirements at New York. 

Only in one case can we trace a moderately-suc- 
cessful independent fire test on the Continent of 
Kurope. This was a test in the early days, when 
testing operations on modern lines were somewhat 
in their infancy. It took place at Ghént, with an 
ordinary wood fire, and although we agree that the 
temperature must have been considerable, it can- 
not have been up to our ideas of what is necessary 
for such tests, as a wired-glass window panel in the 
testing-chamber did not fuse ; and, of course, the 
fusing point of glass is well known. Nor have we 
the facts as to what was the exact concrete aggre- 
gate and what protection ‘vas accorded. We mean, 
independent facts as distinct from maker’s state- 
ments. Should such a test, however, be repeated 
in Belgium, we may take it for granted that the 
conditions will be somewhat different, for British 
standards now prevail for testing operations in Bel- 
gium with those in authority, as is the case in 
certain of the American States. 

We trust the particulars we have presented of 
tests, both favourable and unfavourable, will 
enable the moral to be drawn that even where the 
Fire-Office Rules need not be complied with, owing 
to the work being carried out on Government pro- 
perty, or where the building owners are self- 
insurers, most careful regard should be paid to 


these rules, and, preferably, the precautions sug- 
gested improved upon. In short, the very minimum 
requirements which engineers should observe (re- 
gardless of the fact that some slight extra expense 
is incurred in the extra thickness of material and 
greater weight) are :— 

1. To only utilise materials that do not change 
to any important extent under the action of fierce 
heat and sudden cooling owing to the application 
of water, and to have no material used in a con- 
crete aggregate larger than will pass through a 
1-in. mesh, 

2. To completely encase all metal-work in the 
ferro-concrete to a thickness of not less than 2 in., 
and preferably for columns 3 in. 

As to the most suitable concrete aggregates, from 
a fire point of view, our information is not yet quite 
complete ; but it is certainly of the utmost import- 
ance that the very best Portland cement be used and 
very finely ground. Secondly, ballast and gravel 
should be tabooed ; but if local conditions compel 
their application, to allow no such material to be 
used unless it will passa j-in. mesh. Clinker, coke- 
breeze, and broken stock-brick concretes should be 
favoured for floors wherever possible, and pure— 
i.e., non-sulphurous—slag concrete should be 
favoured for verticals. 

Further, as to minor safeguards, it is well to 
‘round all angles and to avoid imbedding the fasten- 
ings of any protective metal, angles, guards or the 
like to reinforced-concrete uprights. 








THE NILE BRIDGE AT CAIRO. 

WE reproduce on page 41 two photographs of 
the work of constructing the new bridge across the 
Nile at Cairo, which is being carried out to the 
designs of Sir William Arrol and Co., Limited, by 
that firm, conjointly with Messrs. Head, Wrightson, 
and Co., Limited, with Mr. A. S. Biggart as chief 
director of works. This bridge was the subject 
of an international competition amongst bridge- 
designers (see ENGINEERING, Vol. lxxvii., page 682) ; 
and the acceptance of the British tender was not 
only gratifying for the work it brought, but espe- 
cially as a proof that the designers associated with 
our bridge-building firms were capable of main- 
taining British prestige in this particular depart- 
ment of industry. 

As is well known, there is an island in the Nile 
at Cairo, and two small bridges are being built to 
connect the mainland with this island, one of them 
272 ft. and the other 220 ft. long. The main bridge, 
which is illustrated on page 41, is to be 1755 ft. in 
length, and is two miles further up the Nile than 
the existing Pont Kasr-el-nil ; it is to accommodate 
not only ordinary vehicular traffic, but the electric 
tramways to the Pyramids. The total length of 
the bridge is to be made up of a series of spans of 
140 ft. between centres of piers, with a swing double- 
span for the passage of boats on the Nile. The 
ordinary span girders are constructed on the canti- 
lever principle, so that while bridging one span of 
140 ft. between two piers, they will project over 
one-half the distance of the adjacent spans ; each 
girder is thus 280 ft. long. This not only mini- 
mises the cost, but gives a very effective girder 
design, with a curved bottom member, affording 
in the centre the maximum of headway under the 
bridge. It was a condition that the depth from 
the roadway to the bottom of the constructional 
work at the centre should not be more-than 11 ft. 
The clear width on the bridge is to be 65 ft. 7 in., 
of which 49 ft. 3 in. is for the roadway, one side 
of which will have a double line of tramway, and 
the other a carriage-way. 

For the moment, however, we are more parti- 
cularly concerned with the foundation work, pro- 
gress with which is illustrated in the engravings on 
page 41. This proved an interesting part of the 
work, and we hope later on to deal with it more 
in detail. The bed of the river is Nile deposit, 
consisting of sandy mud, and it was therefore de- 
cided that the load should not exceed 54 tons per 
square foot, and that the foundations should be 
carried to a depth of at least 42 ft. below the river 
bed. Asa fact, the foundations of the main piers 
have been carried down to about 72 ft. 6 in. below 
low Nile, but no difficulty whatever has been expe- 
rienced. Rapid progress has been made. The 
work of sinking the cylinders to carry the bridge 
was only commenced in March last, two months 
after the subsidence of the Nile flood, the delay 
being due to the state of Alexandria Harbour ; by 





the beginning of September fully two-thirds of the 


foundation work had been accomplished. At that 
time the work was checked owing to the rise of the 
Nile; itcommenced to riseat the beginning of August, 
and reached its maximum about the middle of 
October, the difference in level being 21 ft. By the 
beginning of December it had returned to its normal 
state, and work wasagain vigorously prosecuted. It 
is hoped that in a couple of months or so the whole 
of the foundation work will be completed. The 
piers of one of the small bridges connecting with 
the island are completely founded, and those of the 
second small bridge are in course of construction. 

Fig. 1 shows the temporary timber dolphin, 
which was constructed in order to enable the work 
of sinking the foundations to progress rapidly, and 
Fig. 2 illustrates the construction of one of the 
piers under compressed air. Allthe piers have been 
founded under compressed air. The pressureattained 
a maximum of 34 Jb. per square inch above atmo- 
spheric pressure, which, although very high, in- 
volved no difficulty. The work was carried out 
entirely by Arab labour under European super- 
vision ; and the natives, being very simple-living 
and temperate, were admirably fitted, physically 
as well as temperamentally, for meeting the diffi- 
culties associated with high pressures. 

The work of forming the steel superstructure has 
been done at the works of Sir William Arrol and 
Co. and of Messrs. Head, Wrightson, and Co., and 
a part of it has already been shipped toCairo. The 
arrangements made will ensure rapid progress in 
its erection in position. The only remark which 
may be made regarding the constructional steel 
work at the present time is that the maximum 
stress for the main girders is calculated at 5.40 
tons per square inch on the section ; this may be 
taken as the maximum stress allowable in tension, 
while the compression has been taken at 80 per 
cent. of this. In the case of the cross-girders 
carrying the decking of the bridge the allowable 
stress is 4.76 tons per square inch, while on mem- 
bers of the structure subjected to alternate tension 
and compression it is 3.81 tons per square inch. 
Native x is not considered quite efficient for 
this constructional work, a point as to which Sir 
William Arrol and Co. have some experience in 
view of their extensive bridge contracts for the 
Soudan railways; but, with European assistance 
and supervision, it will still be possible to largely 
utilise the Arabs, and in any case they will be 
employed in shifting material, &c. The work is 
being carried out under Mr. A. H. Perry, Under- 
Secretary of State, and the resident engineer is 
Mr. A. J. Knowles. The constructors—Sir William 
Arrol and Co. and Messrs. Head, Wrightson, and 
Co.—are represented at the works by Messrs. 
W. N. Bakewell and W. Burnside. 
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Sugar and the Sugar Cane: An Elementary T'reatise on 
the Agriculture of the Sugar Cane and on the Manu- 
facture of Cane Sugar. By Nogt Derrr. 1905. 
Altrincham (Manchester) : Hesms Rodger. [Price 
7s. 6d. net. } 

In a short preface to this book the author states 
that practically the only originality which he can 
claim for his work is that which attaches to collect- 
ing and arranging data compiled from various 
sources. But to us this appears much too modest 
an estimate of what the author has done, for 
although he has undoubtedly made full use of the 
work of other writers, he has not merely repro- 
duced that work, but has stamped the impress of 
his own personality on all he has written. . Mr. 
Deerr has obviously an intimate knowledge-of the 
subject on which he writes, and his practical ex- 
perience has enabled him to give useful information 
on matters of detail in the actual manufacture of 
cane sugar. Mr. Deerr is also apparently an 
earnest student, and it says much for him that he 
should have devoted his leisure hours, when at 
work on a sugar estate, to the study of the cane- 
sugar industry in all its bearings. For eight years 
the writing of this book has been, we are informed, 
‘*the companion of its author’s leisure moments,” 
and the means by which he dispelled the monotony 
of life on a sugar estate. It does not necessarily 
follow that a book thus produced will be valuable 
to the public, but in the present case there need be 
no fear on this point. All concerned with the 
cane-sugar industry will find this work useful and 
instructive. 








The first eight chapters of the volume are con- 
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cerned with the agriculture of the sugar cane— 
cultivation, irrigation, manuring, &c.—and with 
the harvesting and transport of the cane to the 
factories. Chapters IX. to XVII. inclusive describe 
the processes of extraction of the juice, clarifica- 
tion, carbonatation, filtration, evaporation of the 
juice to syrup, concentration of the syrup, and 
crystallisation ; and the remaining chapters (X VIII. 
to XXIV.) are devoted to various scientific and 
economic questions of importance in the industry. 
Thus we have purely chemical chapters, dealing 
with Geerlig’s theory of molasses, osmosis, sub- 
stitution processes, the determination of glucose, 
and the analysis of sugar-house products ; a physical 
chapter, devoted to a full description and discussion 
of the polariscope ; and two chapters on practical 
economics, dealing with ‘‘ Megass as a Fuel,” and 
‘*the Control of the Factory.” 

This is but a bare outline of the contents of the 
volume, but it may be sufficient to show the com- 
prehensive character of Mr. Deerr’s work. He 
knows the chemistry and physics of the industry 
as well as the practical manufacture of the com- 
modity with which it is concerned, and his treat- 
ment of theory and of practice leaves little to be 
desired. The work is extensively illustrated, and 
special mention must be made of the excellent 
coloured plates, showing different varieties of cane, 

repared for the author by Mr. S. R. Cochran. 

he work also contains a bibliographical list of 
literature on the subject in the English, French, 
German, and Dutch languages. The care and 
labour expended by Mr. Deerr on the preparation 
of this volume will, we believe, be rewarded by 
the appreciation of those to whom it is primarily 
addressed. 
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THE ‘‘ADOS” CO, RECORDER. 

dg is well known that unnecessary waste of fuel 
often takes place in the furnaces of steam-boilers 
owing to the supply of air being improperly regulated. 
It is, however, not easy under ordinary circumstances 
to decide what the amount of this waste is, nor how 
best to put a stop to it. A change of firemen may 
produce good results, for it is really surprising what a 
difference this sometimes makes; but even the best 
firemen have their moods, and, unless a constant 
check can be kept upon them, they are apt to lapse into 








carelessness. The failure to secure economical firing 
may, however, not always be due to carelessness ; for, 
without some reliable guide as to what is going on in 
the furnace, it is not easy for a man to tell whether he 
is firing to the best advantage ; and perhaps the truest 
indication of what is taking place in the furnace is 
the amount of CO, found in the flue gases. This is an 
exact indication as to whether the proper quantity of 
air is being admitted, and if the record of the quan- 
tity of CO, formed can be made automatic and con- 
tinuous, the fireman at once has a reliable guide, 
and has no excuse for bad or erratic firing. 

It is not necessary for us to point out that all users 
of fuel for steam-raising purposes are interested in fuel 
economy, and where large quantities of coal are con- 
sumed, as, for instance, in power-stations and the 
like, any apparatus that enables even a small per- 
centage of coal to be saved is worth installing. ff a 
saving of 10 per cent., or even 5 per cent., can be 
effected, the matter is well worth consideration, even 
by persons using much less fuel than do the great 
power companies. 

Many devices whereby the gases in boiler flues may 
be analysed have been tried with more or less success, 
one of the chief difficulties apparently having been to 
make the recording apparatus automatic and con- 
tinuous in its action, points which are of t value 
in any instrument of the kind. The ‘‘ Ados” CO, 
recorder, a general view of which we give in 
Fig. 1, page 44, appears to attain this object very 
thoroughly. Its working is based on the well-known 
fact that a solution of caustic potash absorbs carbonic 
acid gas, this property being made use of in the fol- 
lowing 4 :—A quantity of the flue gases is pumped 
through the recorder, and a certain portion of the 
gases is bottled up, measured, and passed through a 
solution of caustic potash, which absorbs the whole of 
the CO, gas contained; and this quantity—which is, 
of course, a certain percentage of the whole—is deter- 
mined, and is recorded on a card which is moved by 
clockwork round a revolving drum. Each record is 
represented by a vertical line of a certain height, the 
height depending on the percentage of CO, in the 
gases. As the process is repeated every two to five 
minutes, a series of vertical lines is formed, and a line 
joining the tops of these gives a curve which repre- 
sents the variations in the amount of CO,. Where it 
is desired to test several boilers by means of one 
recorder, the latter may be connected to each furnace 
by means of a system of tubes, and the furnace to be 
tested may be switched on to the recorder when 
desired. It is advisable, however, to have one re- 
corder for each furnace. 

It will be readily understood why this instrument 
may be a very great help in the management of boiler 
furnaces. It is well known that, in practice, consider- 
ably more air than the theoretical amount required 
must be passed through the furnace, the amount being 
about 1.3 times that theoretically needed. If, how- 


nd | ever, this amount be exceeded, then the fuel required 


to heat the excess of air to the temperature of the 
furnace is wasted. The theoretical amount of 21 per 
cent. of CO, in the fiue gases cannot be attained in 
practice, 15 per cent. being about the maximum under 
the best conditions. In a great majority of cases, 
however, the amount will be found to be much below 
this figure, when a large volume of air is allowed to 
pass through the furnace. As it is not practicable 
under ordinary working conditions to reach a higher per- 
centage of CO, than 15, there must, of course, always 
be some waste of fuel, which will never be less than 
about 12 per cent. Should the percentage of CO, 
drop to 5, then the fuel lost would be 36 per cent. 
of the theoretically lowest possible quantity, and 
with 9 per cent. of CO, the loss would be about 
20 per cent. In some cases in practice the amount 
of CO, in the flue gases is as low as 8 per cent., or 
even lower, when it might, with more careful firing, 
have been kept’ at 13 per cent., and a corresponding 
saving of fuel have been effected. Assuming in a 
certain plant the actual fuel consumed per annum 
to have been 10,000 tons, a saving of 900 tons might 
have been made. Even where automatic mechanical 
stokers are in use the ‘‘ Ados” recorder will be found 
a valuable aid in controlling them. 

Having briefly explained the principle on which the 
** Ados” recorder works, a more detailed description 
may be interesting.f We will begin first with the 
motor which operates the mechanism. This motor 
may be seen in Fig. 1 in the form of a bell, which is 
placed above the cabinet containing the recording 
apparatus. It is also shown more in detail in Figs. 4 
and 5. The motor consists of a float or bell A which 
works up and down in water and oil contained in 
the tank B, the water and oil forming a seal. The 
float A is connected to the chimney or flue by the 
pipe C which enters the tank B at the bottom, and 
extends upwards inside to above the level of the water 
in B. A cord or wire is led from the top of A over the 
pulley D, and down to a bottle E, (Fig. 6), to be 
referred to again. The float A is balanced, so that it 
will just rise when the communication with the chim- 
ney is closed. When, however, the communication 


with the chimney is opened, the suction of the 
draught causes the float A to fall. The reversal of 
motion is obtained by means of the lever F, which is 
actuated in the following way :—As the float A rises 
it turns the pulley D, and in so doing brings one of 
the pins G against the lever F (see Fig. 4), and forces it 
over, the lever, when it reaches the vertical position, 
falling to the right by its own weight. This action 
moves the valve H, and opens the communication 
between the pipe C and the flue. The float A then 
descends, and the opposite le on the pulley D forces 
the lever F back to the left, thereby, through the 
valve H, closing the communication between the float 
A and the flue, and opening it to the atmosphere, 
when the float again p neem Ae and the operation is 
repeated. 

© motion thus given to D is utilised to work two 
pumps, which may be seen on the right-hand side of 
Fig. 1, and in detail at I and I, Fig. 7. These pumps 
are designed on the same principle as the motor A. 
The motion of the pulley D is also utilised to raise and 
lower the bottle E, Fig. 6, the object of which will be 
presently understood. 

The gases which are to be analysed are drawn from 
the flue through a system of tubes J and J, Fig. 7, and 
they then into the recording-cabinet by the tube 
K, which is shown in Fig. 6. e will now return to 
the bottle E, which is in communication with the 
system of measuring-tubes L by means of a flexible 
pipe M. The bottle E is filled with a mixture of 
glycerine and water in the proportion of one part of 
the former to three of the latter; and when the bottle 
rises, the liquid inthe tubes L rises at the same time, 
and when it reaches the point N it closes the inlet for 
the gas from K. Contained in L isan inner a Neg 
tube O, which is connected with the atmosphere 
the pipe P. When the liquid reaches the bottom en 
of the tube O, exactly 100 cubic centimetres of flue 
gases are contained in the glass vessel L. 

As the bottle E rises farther the gases in the vessel 
L are gradually forced through the tube R into the 
vessel S, which contains a solution of caustic potash of 
1.27 specific gravity. The whole of the 100 cubic 
centimetres of the gases have been forced over when 
the liquid in L reaches the mark Q, this being the 
point at which the motor reverses, This reversal is 
automatically brought about by the two studs G and 
G on the pulley D, before alluded to, the valve H 
being also automatically opened when the bottle E is 
at its highest point, or when the liquid touches the 
mark Q. 

The moment the gases come in contact with the 
caustic potash in the vessel 8 the CO, is absorbed. 
The pressure of the remaining gases displaces the potash 
in 8 and forces it up the tubs T into the air-vessel U. 
When the potash reaches the bottom of the tube V, 
which connects U with the atmosphere, a certain 

uantity of air is bottled ‘up in the space above. 
When the potash has risen to the bottom of the 
tube V, it has driven 60 c.c. of air at atmospheric 
pressure out through the tube V; but on the potash 
rising further, it compresses the air in the upper part 
of the vessel U and raises the bell W, which floats on 
a glycerine seal, clearly shown in Fig. 6. In the bell 
Wis inserted an inner tube X, which is closed at the 
lower end. To raise W to the point where the lower 
end of X touches the rod Y, 20 c.c. of air are taken 
up, and the remaining 20 c.c. (making up the 100 c.c.) 
serve to raise the registering levér Z. To this lever 
there is httached the pen a Which draws lines on the 
chart carried on the dram 4. 

The chart is calibrated in per cents. from 1 to 20, 
and the time is marked on it. For every per.cent. of 
CO, absorbed 1 c.c. of air less is displaced, and the 
registering-lever is made to rise 1 per cent. less on the 
chart, It will therefore be seen that when there is no 
CO, present, the pen will rise to the top of the chart. 

The apparatus is, as-will-be-seen ing, 
= ined; and is very” ie 6 ft. 
high, 3 ft. wide, and 2 ft. 6 in. deep. It may be 
erected on any convenient situation ; but it is advisable 
that this should be as free from dust as possible, and 
not too hot. If it be placed within 10 yards from the 
boiler, the gas-suction pipe is 4 in. in diameter; but 
if the distance is greater than 10 yards, the diameter 
of the pipe is? in. The filter, shown in Figs. 2 and 3, 
is inserted in the suction-pipe near the point where 
the flue is meee The filter is filled with wood- 
wool, which absorbs the soot and dust contained in 
the gases. Alid, which dips into glycerine, covers the 
filter, and prevents the escape of gas. 

The apparatus is made by Messrs. Sdnders, Rehders, 
and Co., 108, Fenchurch-street, E.C.; and it has, we 
understand, been adopted by many of the leading 
firms and power companies in this country, for its use 
is not by any means confined to steam-boilers, there 
being many other purposes to which it may be applied. 








An Iron Movuntarn Sotp.—The Cerro del Marcado, 
the famous Mexican iron mountain in the neighbourhood 
of Durango, has been sold to the United States Steel 
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THE “ADOS”. AUTOMATIC CoO,. RECORDING APPARATUS. 
CONSTRUCTED BY MESSRS. SANDERS, REHDERS, AND CO., LONDON. 
(For Description, see Page 43.) 
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SHIPBUILDING AND MARINE 
ENGINEERING IN 1995. 
(Continued from page 16.) | 
Norta-East Coast. | 
SuipBurLpERS on the North-East Coast have been | 
very busy — the year; the 313 vessels launched | 
make up a total of 934,800 tons. There is thus an} 
increase of 36 vessels over the number floated in the | 
immediately preceding year, of 33 over the total of 
1903, and 28 more than in 1902. The tonnage of the | 
ships is 200,000 tons better than in the previous year, | 
300,000 tons higher than in 1903, and 27,000 tons 
greater than in the year which marked the former 
high-water level—namely, 1901. The rate of increase 
on the preceding year is 274 per cent., and as com- 
pared with the year of maximum output 3 per cent. 
This latter is the same rate of advance as that ex- 
perienced on the Clyde. There, however, the year of 
maximum output occurred a year later— namely, 1902. 
The Clyde increase over the immediately preceding 
year is 25 per cent. The totals for the North-East 
Coast, as well as for the Clyde, are given in the 
appended table :— 
1905. 1903. 1902. 


934,800 731,600 632,386 764,789 


1901. 
907,828 875,839 


1904. 1990, 


Clyde 540,000 432,400 440,500 525,670 613,298 486,424 
Ratio of 
North-East 
Coast to 


Clyde total 1.73:1 169:1 144:1 145:1 177:1 18:1 


The fluctuations on the North-East Coast are greater 
than on the Clyde. In periods of depression the 
output on the North-East Coast is less than one and a 
half times that of the Clyde, but with improved 
demand the ratio is usually one and three-quarters to 
one. 

For foreign owners there were launched during the 
year on the North-East Coast 203,000 tons. 
of foreign to total tonnage is thus 21.8 per cent., 
whereas in 1904 there were of foreign-owned ships 
151,000 tons—equal to 20.6 per cent. of the total; in 
1903, 21.4 per cent.; in 1902, 19 per cent.; in 1901, 24 
per cent. ; in 1900, 26 per cent.; in 1899, 254 per 
cent. ; in 1898, 27 per cent. ; in 1897, 31 per cent. ; 
and in 1896, 35 per cent. There has thus been a steady 
diminution in the proportion of foreign-owned ton- 
nage ; there has been the same trend, although not so 
consistently downwards, on the Clyde. 


MartxE ENGINEERING OuTPUT ON THE NorRTH- 
East Coast. 

As in previous years, the tonnage on the North- 
East Coast was almost entirely made up of steamers. 
A few small sailing craft and chipake caissons 
made up 4200 tons—almost a negligible quantity. 
This makes 930,000 tons of steamships, as com- 
pared with 728,000 tons in the previous year. The 
engine production of the district was 597,500 indicated 
horse-power, which is 34,000. horse-power more than 
in the previous year, and 74,000 horse-power more than 
in 1903. In 1901, however, the total was 30,000 indi- 
cated horse-power higher. Of the machinery con- 
structed in the district a considerable portion was for 
vessels not built on the North-East Coast. In all, 
engines aggregating 22,124 indicated horse- power were 
sent to the Continent for vessels built there, while two 
Scotch-built steamers, together of 1050 indicated 
horse-power, had their engines from the English dis- 
trict. The Parsons Company also constructed machi- 
nery for three steamers, two of them built on the 
Clyde and one on the Mersey. A dockyard-built 
cruiser, the Warrior, had propelling machinery of 
23,500 indicated horse-power, so that we have thus 
over 70,000 indicated horse-power credited to the 
North-East district for ships built elsewhere. Exclud- 
ing the warship work, and taking into consideration 
only the machinery and ‘onnage of steamers built in 
the district, we find that the ratio of power to tonnage 
is = 0.55 indicated horse-power. 

A list of engineering firms, with the horse-power 
of the marine machinery produced by them during 
the past four years, is given in Table VI. The North- 
Eastern Marine Engineering Company, Limited, again 
occupy the first place, with a total output of 104,095 
indicated horse-power, of which 55,000 indicated 
horse-power was constructed at the Wallsend Works, 
and 49,095 indicated horse-power at the Sunderland 
Works of the company. This is the largest annual 
output by the firm, and is probably the greatest ever 
attained by one company. The engines built ran 
up to 3000 horse-power, with two exceptions—the 
twin-screw steamer Teucer, where the indicated horse- 
power is given as 6500, and another twin-screw 
steamer, the Africa, of 5000 indicated horse-power ; 
both notable ships, to be referred to later. The 
average annual output of this company during the 
past seven years is 92,497 indicated horse-power—a 
very creditable performance, and ‘attributable in some 
measure to the regularising of design, to which we 
have referred in our previous article, whereby pro- 
duction is greatly facilitated. ‘The company own the 
Northumberland Forge, where during the year they 





The ratio | 7 





| TaBLe VI.—Production of Marine Engines on the 


North-East Coast. 








1905. 1904, 1903. 1902. 
Name of Firm. St) a, 
LH.-P. LH -P. LH. P. | LHP. 
North-Eastern Company, 
Limited, Wallsend and 
Sunderland... -- 101,095 102,660 89,275 91,023 
Richardsons, Westgarth, 
and Co., Limited, Mid- 
dlesbrough, Sunder- 
land, and Hartlepool.. 75,750 54,720 —-82,600t ~—_80,550 
Wallsend Slipway and 
Engineering Co., Ltd.' 66,800 41,400 42,360t 69,150 
Blair and Co., Limited, 
Stockton -. _.. 65,180 40,550 26,850 34,150 
The Parsons Marine 
Steam - Turbine Com- 
pany, Ltd., Wallsend 50,660 45,200 26,400 15,500 
G. Clark, Limited, Sun- 
derland a -- 60,000 36,000 43,000 41,000 
Central Marine Engine 
Works, West Hartlepool, 34,150 31,550 21,900t 25,400 
W. Doxford and Sons, 
Limited, Sunderland* 32,550 21,600 16,050 19,650 
J. Dickinson and Sons, 
Limited, Sunderland.., 32,000 37,360 21,723 31,030 
Swan, Hunter, and 
Wigham - Richardson, 
Limited, Newcastie*.. 26,400 16,400 21,750 26,900 
Hawthorn, Leslie, and 
Co., Limited, New- 
castle* .. 7 -- 25,425 76,500 50,000 65,000 
Palmer’s Company, Jar- 
row-on-Tyne* .. . £0,800 39,500 43,800 16,000 
J. Readhead and Sons, 
South Shields* -. 16,500 12,700 14,650 14,350 
MacColl & Pollock, Ltd., 
Sunderland... E 9,620 6,220 7,410 7,530 
Shields EngineeringCom- 
y, Limited, North 
hields .. = oe 5,670 6,260 5,465 3,105 
J. P. Rennoldson and 
Sons, South Shields’. . 3,727 5,235 3,171 5,525 
G. T. Grey, South Shields 2,059 4,500 5,210 3,865 
. S&S. Vaux and Co., 
Limited, Sunderland. . 460 1,615 2,360 2,250 
Hepple and Co., South 
hields*. . es cA 460 189 1,200 1,000 
Baird Brothers, North 
Shields .. EF de 250 _ 1,325 160 


* These firms also build the hulls. 

t Includes electric and other machinery. 

Nominal horse - power estimated in aggregate as equal to 
6 indicated horse-power. 
turned out about 3000 tons of forgings, chiefly of ingot 
steel and wrought iron, for marine engines. Messrs. 
Richardsons, Westgarth, and Co., Limited, have three 
establishments, where the total output, including all 
types of engines, was 124,350 indicated horse-power. 

his included gas-engines of the Cockerill design, 
and rolling-mill engines, both of which types we have 
recently illustrated in ENGINEERING, and pumping- 
engines ; while turbine machinery of 10,500 indicated 
horse-power was constructed for land installation. 
We are concerned here only with marine work, and 
thus the total given in our list is 75,750 indicated 
horse-power. This is not the highest total of marine 
machinery recorded by the firm, but they have un- 
———— had an exceptionally busy year, owing 
to the other work done. 

The Wallsend Slipway and Engineering Compan 
come third on the list, their output of engines total- 
ling 66,800 indicated horse-power, which is the highest 
for any one establishment in the district. Many of 
the vessels included in the list are notable craft : for 
instance, the cruiser Warrior, of 23,500 indicated 
horse-power, has the most powerful set of naval machi 
nery yet built by the firm. They have engined five 
of the vessels built by Sir W. G. Armstrong, Whit- 
worth, and Co , and seven of the ships constructed by 
Messrs. Swan, Hunter, and Wigham - Richardson, 
Limited. In addition to constructing the machinery 
and boilers for the twenty-one vessels making up 
this 66,800 indicated horse-power, the firm carried 
out extensive repairs on many notable vessels, and 
fitted new boilers to others, so that the total boiler 
output was equivalent to 90,860 indicated horse- 

wer. The principal work of the company is now 
in connection with the turbine machinery for the 
express Cunard liner being built by Messrs. Swan, 
Hunter, and Wigham-Richardson, Limited. Messrs. 
Blair and Co., Limited, of Stockton, have engined 
thirty-five vessels, of 55,150 indicated horse-power— 
an average of 1580 indicated horse-power per ship. 
One of the sets was of 2500 indicated horse-power. 
All were for steamers built on the North-East Coast. 
This aggregate is 15,000 indicated horse-power greater 
than in the previous year, although 7 indicated 
horse-power less than in 1901. 

The Parsons Company’s return includes the turbine 
machinery of five vessels, and totals 50,600 indicated 
horse-power. This is the highest yet reached, which 
is only consistent with the growing popularity of the 
turbine system. Amongst the vessels is the Princess 
Elizabeth, built by the Cockerill Company for ser- 
vice from Ostend, in competition with the successful 
turbine-boats construc for the Calais, Boulogne, 
and i services, so that the new system of pro- 
pulsion has now been adopted on every high-speed 


Channel service, excepting only the Channel Islands 
and the Great Eastern Hook of Holland route. The 
Great Central. Railway have followed suit lately. 
Messrs. George Clark, Limited, constructed twenty- 
eight engines for as many ships, the indicated horse- 
power being 50,000; and, in addition, they con 
structed six boilers for other ships, equal to 3650 
indicated horse-power. The total is the highest 
reached by the firm, and is 14,000 indicated horse- 
power greater than in the previous year. From the 
Central Marine Engine Works, of West Hartle- 
pool, the output has been eighteen sets of machinery, 
of an aggregate of 34,150 indicated horse-power, 
as compared with twenty-one sets, of 31,550 indi- 
cated horse-power, in 1904. The whole of the machi- 
nery was of the triple-expansion type, with the 
exception of the most powerful set (3300 indicated 
horse-power), which was of the quadruple-expansion 
type, with forced-draught boilers and steam super- 
heaters. Besides the thirty-seven boilers built for 
these steamers, there were constructed seventeen for 
old steamers, making fifty-four boilers in all. 

With the output of the firms included in the list 
who themselves construct the steamers we shall deal 
later, and for the present will confine ourselves only 
to firms exclusively manufacturing machinery. Messrs. 
John Dickinson and Sons, Limited, engined seventeen 
vessels, and give the nominal horse-power as 5276. 
Messrs. MacColl and Pollock, Limited, Sunderland, 
engined seventeen vessels, the machinery ranging up 
to 750 indicated horse-power ; the total is 9620 indi- 
cated horse-power. The firm haveon hand eighteen sets, 
of about 12,000 indicated horse-power, so that there is 
every prospect of a good year’s work. The company 
have lately been making considerable extensions to their 
works, and their new boiler-shop is now in full working 
order. The Shields Engineering and Dry Dock Com- 
pany, Limited, have constructed eleven sets of machi- 
nery, mostly for trawlers, totalling 5670 indicated horse- 
power ; and they have in hand nine sets of machinery, 
of 4315 indicated horse-power, all of the triple-expan- 
sion type. Messrs. G. T. Grey, of South Shields, 
constructed four sets of engines, of 2050 indicated 
horse-power. Messrs. John 8. Vaux and Co., Limited, 
of Sunderland, exported one set of triple-expansion 
engines for a foreign-built steamer; and Messrs. 
Baird Brothers’ total includes compound engines for 
a vessel built by Messrs. Sir W. G. Armstrong, Whit- 
worth, and Co., and for another vessel constructed by 
a Scotch firm. 

Tue TyYNF. 

Fourteen firms on the Tyne have sent returns, and 
from these we find that 132 vessels were launched on 
‘the river in 1905. This is only one more than in the 
previous year, and fourteeen less than in 1903; and as 
the tonnage is 25 per cent. greater than in either 
year, it will at once be seen that the average size of 
the vessels has been considerably greater. ‘The total 
tonnage is the highest yet recorded for the district, 
being 28,000 tons, equal to 8.7 per cent., above the 
former high-water level. The aggregate tonnage for 
the 132 vessels is 350,000 tons, and when it is stated 
that in 1893 the total was only 147,000 tons, it will be 
realised that there has been satisfactory activity. Of 
the 132 vessels launched, 41 were under 500 tons. 
Most of these were steam trawlers, one or two of the 
firms on the river having made a speciality of this 
type. This is about the same number of small craft 
as in the preceding year (40 vessels), but in 1903 and 
1902 the totals were respectively 67 and 60. In 1904 
the only ship of over 10,000 tons was a coal dépot, 
whereas in 1905 there were launched a Japanese battle- 
ship and a British cruiser to swell the total. The 
largest merchant ship was constructed by Messrs. 
Hawthorn, Leslie, and Co., a twin-screw steamer, the 
Teucer, built for Liverpool owners, and of 9390 tons 
Board of Trade measurement. Her machinery, as we 
have already indicated, was constructed by the North- 
Eastern Marine Engineering Company, Limited. The 
majority of the vessels built on the Tyne ranged be- 
tween 3000 and 8000 tons. There were three steamers 
of between 6000 and 8000 tons; one only came within 
this category in 1904, but in 1902 there were five. Be- 
tween 5000 and 6000 tons there were seven steamers ; 
between 4000 and 5000 tons, 25, as compared with 
only 14 last year; and between 3000 and 4000 tons, 31 
steamers, as compared with 30 in the previous year. 
Foreign tonnage launched on the Tyne makes up the 
large total of 90,647 tons—against 58,900 tons in 
the previous year. The average of the preceding three 
years was about 60,000 tons. The proportion to the 
total output is 26 per cent., which is considerably more 
than in the four preceding years, when the average 
was about 22 per cent.; but in the later years of the 
‘nineties much higher averages were recorded, 40 per 
cent. being nearer the mark. Germany was this year 
the best customer for Tyne ships, taking 37,222 tons, 
as compared with 10,657 tons in the previous year. 
There was also the battleship built for Japan. Norway 
has 12,789 tons to its credit, and Sweden 6593 tons, 
together close upon 20,000 tons, whereas in the pre- 
vious year their total was 16,329 tons. Austria- 





Hungary has taken two vessels, totalling 6749 tons, 
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which compares with 17,000 tons in the previous year, 
and is less than half that of 1902 and 1901. The other 
foreign vessels built were a general trader for Italy, 
trawlers for Belgium and France, and two small 
steamers for Turkey. 

The production of the various firms is tabulated in 
Table VII. 


TaBLE VII.—Production of T'yne Firms. 

















1905. 1904. 1903. 1902. 
Name. a oe 
No. Tons. Tons. Tons. Tons. 
Swan, Hunter, and ipa 
Wigham - Richardson, 
Limited .. 22 «82,7271 73,502 66,452 101,575 


Sir W. G. Armstrong, 
Whitworth, and Co., 


Limited .. as -. 16 67,652 + 37,147 48,740 52,039 
Northumberland Com- 

pany, Limited .. -. 10 45,305 + 40,500 | 34,°85 24,790 
Robert Stephenson an 

Co., Limited .. -. 10 82,750 8,648 | 17,633 15,904 


k. and W. Hawthorn, 
Leslie, and Co., Ltd. ... 6 28,854 | 20,729 | 14,370 | 26,658 

John Readhead and Sons 8 28,241 | 25,129 27,775 | 24,764 

Tyne Company, Limited 5 17,540 | 18,603 14,674 15,271 

Palmer’s Company, Ltd. 5 15,900 | 21,985 22,024 31,318 

W. Dobson and Co, --| 6 | 16,576 t| 14,361 7,296 15,626 

Wood, Skinner, and Co., 
Limited .. 


~ 


12,741 + 8,342 4,556 6,499 


Smith’s Dock Company, 

Limited .. = -- 23 5,771 | 4,920 4,984 3,725 
J. P. Rennoldson & Sons 7 2,273 1,413 | 1,076 1,632 
J T. Eltringham and Co. 2 816 | 427 | 672 1,770 
Hepple and Co., Limited 2 208 189 325 239 


t Includes deck erections. 


Mesers. Swan, Hunter, and Wigham-Richardson, 
Limited, take first place again for the fifth or sixth 
time, the output from their two yards being twenty- 
two vessels; including erections, the gross tonnage is 
82,727 tons. This is a higher total than in the two 
previous years, but is considerably less than the 
maximum output in 1902. There is included a large 
proportion of foreign tonnage, made up of eight 
vessels. The largest of the merchant ships is a 
steamer for Bremen, of 6235 tons, and the smallest a 
French merchant steamer, of 1386 tons ; but there is 
also included a twin-screw yacht of 304 tons, a 280- 
ton caisson for Sheerness, and a 2500-ton dock for 
Nigeria. Of the twenty steamships built, ten were 
engined by the firm, several of these having quad- 
ruple-expansion engines. The total power of ma- 
chinery constructed is given in Table VI., which 
indicates that the output is about equal to the 
maximum attained in 1902. 

Two warships are included in the return by Sir W. 
G. Armstrong, Whitworth, and Co.: the British 
cruiser Achilles, of 13,660 tons, and the Japanese bat- 
tleship Kashima, of 16,383 tons, both of which have been 
fully described in ENcinzERING. The other notable 
ship is the turbine-driven Isle of Man steamer the 
Viking (see ENGINEERING, vol. Ixxix., page 838), and 
the paddle-steamer the Aline. Of the other vessels, 
four were large-size general traders, one of them for 
Germany ; and the total tonnage of the sixteen vessels 
launched was 67,652 tons—almost double that of the 
previous year, and considerably higher than that re- 
turned in any year of this century. The Northumber- 
land Shipbuilding Company come third on the list with 
ten vessels, eight of them of about 4725 tons, with 
a dead-weight capacity of 7250 tons. One was for 
Germany, and another for Italy, The total gross 
tonnage was 45,805 tons—5000 tons more than in 
the previous year, and the highest total yet re- 
corded by the firm. Indeed, it is said that this 
output is in excess of that of any single yard on 
the river. Messrs. Robert Stephenson and Oo., 
Limited, of Hebburp, include two hoppers and eight 
cargo carriers of between 3875 and 4346 tons, all for 
British owners. The Board of Trade measurement is 
32,750 tons, which is the highest recorded by the firm, 
being nearly four times the total of the previous 
year, and twice the output of 1903. 

Messrs. R. and W. Hawthorn, Leslie, and Co., 
Limited, built six steamers, two of them for Gothen- 
burg and four for British owners, including the Teucer, 
the largest vessel built on the river. The total ton- 
nage is 28,854 tons. Only one of these merchant 
vessels was engined by the firm, who at the same time 
constructed the machinery for the Elswick cruiser, the 
Achilles, so that while their shipbuilding output is 
8000 tons more than in 1904, and double the output 
of 1903, their machinery work is considerably less 
than in previous years; indeed, it is only one-third 
of that of 1904, and half that of 1903, when various 
torpedo-boat destroyers and other warships were in- 
cluded. The firm, however, have been busy completing 
the machinery for the vessels of the previous year, and 
have been overhauling the Russian Tdintent steamer 


Smolensk. They have reconstructed the double 
bottom, and carried out repairs consequent upon 
the extensive service done by this steamer during the 
war, Messrs. Readhead’s total includes eight vessels, 
all of about 3600 tons, Board of Trade measurement. 





The total is 28,241 tons, but, were erections included, 
it would be 32,221] tons. Although the number of 
vessels is the same as in the preceding year, the 
increase in average size makes an addition to the total 
of 3112 tons. The engine output, as shown in 
Table VI., is also considerably above the average, 
both tonnage and horse-power marking a record. 

the five vessels built. by the Tyne Iron Shipbuilding 
Company, one was for Norway and the other for 
British owners. The Board of Trade tonnage here is 
17,540 tons, but were erections included the total 
would be 20,384 tons. Here, also, there is a con- 
siderable improvement upon the totals of the pre- 
ceding years, excepting only 1904. 

Messrs. Palmer Senin two destroyers and three 
cargo boats, one of the latter being over 6000 tons. They 
also constructed a new fore-end for one of the earlier 
destroyers. The total as given in the tables is con- 
siderably less, alike as regards tonnage and power, 
than in previous years. Three of Messrs. Dobson’s 
steamers were foreign-owned, one each by Norway, 
Belgium, and Germany. The total in this case includes 
erections, and is higher than in previous years. All 
of the seven vessels built by Messrs. Wood, Skinner, 
and Co., Limited, were for British owners, and the 
tonnage here also includes erections. The total is the 
highest for several years. The Smith’s Dock Com- 
pany constructed a steamer of 1100 tons for Argentina, 
two tug-boats for Buenos Ayres, and the remainder 
of their total of twenty-three vessels were steam 
trawlers, several of them for the Continent. The 
total of 5771 tons is the highest yet recorded. The 
largest of Messrs. J. P. Rennoldson and Sons’ vessels 
was 1223 tons, the others ranging down to 60 tons. 
They had machinery of 3727 indicated horse-power, 
which, as shown in Table VI., is scarcely up to the 
average. Messrs.. J. T. Eltringham and Co. con- 
structed two side-paddle steamers for Manchester, 
and in addition manufactured boilers for twenty-seven 
new steamers and for the re-boilering of nine others. 
They also built steel dock-gates for a new graving 
dock; but this latter is not included in the total 
given in Table VII. Messrs. Hepple’s return includes 
a small cargo-steamer and a pilot cutter, and they 
have in hand a trawler and a small cargo-steamer. 


Tue Wear. 


With one exception the thirteen firms at Sunderland 
have increased their output, some of them toa very 
considerable extent, and thus the 101 vessels launched 
have an aggregate tonnage 36 per cent. in excess 
of the 73 vessels floated in the previous year. The 
total tonnage is 317,000, which marks a record, bein 
174 per cent. greater than the highest point reache 
in the history of the industry on the Wear—namely, 
in 1901. A considerable part of this additional out- 
= was for foreign owners: one-fourth of the tonnage 

unched last year was for clients abroad, whereas in the 
four preceding years the average proportion was onl 
16 per cent. Indeed, not since 1897 has such a hig 
proportion of foreign tonnage been returned. The prin- 
cipal clients in the past year were Norway and Sweden, 
the former taking 29,158 tons, and the latter 19,132 
tons, together over 48,000 tons. This equals the whole 
foreign tonnage of the previous year, when Norway and 
Sweden together took less than 20,000 tons. In addi- 
tion, Denmark this year took 6937 tons, as compared 
with 2602 tons in the previous year; Austria-Hun- 
gary, 5175 tons, as compared with 3858 tons ; Ger- 
many, 5749 tons ; Holland, 4707 tons ; South America, 
2207 tons; Australia, 4812 tons; and France, 1240 
tons. The only sailing tonnage was 419 tons of barges. 
The steamers were for the most part of between 2000 
and 5000 tons. The largest vessels were three steamers 
built by Messrs. Doxford, and of 7700 tons Board of 
Trade measurement. There were five between 5000 
and 6000 tons, whereas in the previous year only two 
exceeded 5000 tons, as compared with the eight this 
year ; between 4000 and 5000 tons there were twenty, 
as compared with eight in the previous year. There 
were fewer between 3000 and 4000 tons, however, the 
number being twenty-six, as compared with thirty- 
eight. An addition falls to be noted in connection with 
the smaller vessels: there were sixteen between 2000 
and 3000 tons, twenty-two between 1000 and 2000 tons, 
two between 500 and 1000 tons, and eix barges of less 
tonnage. 

Messrs. Doxford again top the list of Wear firms, as 
given in Table VIII. Indeed, as we have in our pre- 
vious article pointed out, their output is the largest 
in the United Kingdom, and is made up entirely of 
their well-known turret type of vessel. Five of the 
vessels were for Sweden, the remaining fifteen being 
for British owners. Most of the vessels are between 
3000 and 5000 tons, although three of them are 7700 
tons: the average size of the ship is 4332 tons. The 
average output for the lest five years, during which the 
firm built sixty-five turret steamers, is 51,675 tons. 
Second place is taken by Messrs. Joseph L. Thompson 
and Sons, Limited, who built thirteen steamers. 
Four of these steamers were for Norway, one for 
Hungary, and another for Denmark. The total ton- 





nage is given as 48,009, but had erections been in- 





TaBLe VIII.— Production of Wear Firms. 


1905. 1904. 1903. 1902. 
Name. —— aman baal 


No. | Tons, Tons. Tons. Tons. 

W. Doxford and Sons, 

Limited a --| 2 86,682 58,050 39,860 43,780 
J. L. Thompson and 








_Sons, Limited --| 13 | 48,009 44,279 27,677 37,823 
Sir J. Laing and Sons, | 
Limi a 13 | 30,026 13,955* 27,450* 32,312 


Short Brothers, Ltd. .. 9 
W. PickersgillandSons 6 
J. BlumerandCo. .. 6 
Sunderland Company, 
Limited s : 
Bartram and Sons .. 
R. Thompson and Sons 
8S. P. Austin and Son, 
Limited me es 6 7,293 6,880 4,842 | 6,638 
1 “aageamean and 


27,805 22,202 30,558" 22,428 
23,950 15,048 11,224 12,371 
16,676 16,095 11,040 16,780 


15,087 9,150 12,785 | 11,752 
14,528 20,715 6,763 11,342 
| 14,251 9,982 9,483 | 12,613 


-~m O 


_ _ ‘3 5,916 8,771 3,820 7,004 
John Crown and Son, 
Limited < ot 44 aa 2,916 520 3,664 
J. Priestman and Co. | 5 21,009" 14,816", 14,548" 12,938 
' | 


* Includes erections. 


cluded the aggregate would have been 56,720 tons. 
The total is the highest yet reached by the firm. 

Sir James Laing and Sons, Limited, completed six 
barges for Buenos Ayres, in addition to a steamer for 
the same country, another for Melbourne, and one for 
Rotterdam. The other vessels, including a large 
repairing ship for the British Admiralty, were for 
owners at home. In this case there is not the same 
difference between the Board of Trade tonnage and 
that including erections, the former being 39,062 tons, 
and the latter 40,105 tons, The output is considerably 
larger than in the previous year. Messrs. Short 
Brothers, of Sunderland, also give the tonnage accord- 
ing to the Board of Trade requirements, and also in- 
cluding erections ; and here the difference is marked, 
the former being 27,805 tons, and the latter 32,172 tone. 
Messrs. Pickersgill include one German ship amongst 
their six vessels launched, and the total tonnage— 
23,950—is almost as great as the output of the two pre- 
ceding years combined. Messrs. J. Priestman and 
Co, have not given us the Board of Trade tonnage, so 
that it must be clearly understood that their total of 
21,009 tons is not comparable with most of the figures 
given in the list. 

Messrs. Blumer give both measurements, the six 
vessels having a Board of Trade tonnage of 16,676, 
while, including erections, it is 19,427 tons. This 
output is better than in several preceding years, as is 
shown in the table. The Sunderland Shipbuilding 
Company, Limited, also return the Board of Trade 
measurement, their eight vessels having a total of 
15,087 tons. Five of these vessels were for foreign 
owners. The total, although 4000 tons less than 
in 1901, is is much higher than in the inter- 
vening years. Messrs. Bartram and Sons are the 
exception in having a less total than in the previous 
year, but their output of four vessels, of 14,528 tons 
Board of Trade measurement, is better than in the 
earlier years of thecentury. Messrs. Robert Thomp- 
son and Sons launched four veesels, the Board of Trade 
measurement of which is 14,251 tons, while the total, 
including erections, is 16,920 tons. This output is 
between 4000 and 5000 tons higher than in the two 
preceding years. Messrs. 8. Austin and Sons, 
Limited, built six steamers for British owners, the 
Board of Trade tonnage being 7293 tons, which is 
higher than in the three preceding years, but 4000 tons 
less than in 190]. In addition to the new tonnage, 
the firm have carried out extensive repairs, having 
found abundant work for their pontoon, where large 
vessels have been docked, cleaned, and painted, and re- 
floated within twelve hours. One of the four steamers 
built by Messrs. Osborne, Graham, and Co. was for 
Germany, and the total Board of Trade tonnage is 
better than in the two preceding years, although only 
half what it was in 1901. Messrs. John Crown and 
Sons’ three steamers were each of about 1100 tons. 








Tue Tres. 


Although the Tees output falls short of the record 
to the extent of 22 per cent., it is still satisfactory, 
being 20,000 tons, or 18 per cent., higher than in the 
immediately preceding year. In al], forty vessels, 
aggregating 132,000 tons, were launched ; but in 1901 
the total was 169,000 tons; and in 1900 it was 156,000 
tons. In 1904, however, the output was only 112,000 
tons, and in 1903, 95,000 tons; so that there is an im- 

rovement. The fact remains that four men have 
een engaged during the past year where only three 
men were engaged in the three — years; and 
this must be accounted satisfactory so far as it goes. 
Only four vessels were of less than 2000 tons, and the 
smallest of these was 668 tons, the others being 1260 
tons and 1794 tons. The largest ship was of 6980 tons, 
a two deck sheltered-deck steamer, built by Sir Raylton 
Dixon and Co., Limited, for Liverpool. The same 
firm also constructed a vessel of 5515 tons, and 
one of 5480 tons was built by Messrs Ropner. The 
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other vessels ranged between 2000 tons and 5000 tons, 
four of them being between 4000 tons and 5000 tons, 
twenty-one between 3000 tons and 4000 tons—a con- 
siderably greater number than in the previous year— 
and eight between 2000 tons and 3000 tons. One- 
fourth of the vessels built were for foreign owners, a 
rather smaller average than usual, although in 1904 
the percentage was 16.3. Of the foreign clients 
Portugal takes first place, with two steamers, one of 
5515 tons and the other of 2556 tons, making together 
8071 tons. Austria takes second place, with two 
steamers, equalling 7000 tons. Norway took two 
vessels, together 5138 tons, and Sweden one of 
2460 tons. All of the forty vessels were steamers, 
and the output of the six firms is tabulated, 
with totals for preceding years. Messrs. Ropner, it 


TABLE IX.—Production of Tees Firms. 








190i. 1904. 1903. 192. 
Name. 
No. Tons. Tons. Tons. Tons. 
Ropner & Son... ..| 9 83,660 | 31,368", 19,526*, 32,602* 
Sir Raylton Dixon & Co., | 

Limited .. - -+| 7  °27,780 | 23,787 | 20,407 | 18,152 
Richardson, Duck, & Co. 9 26,760 22,186  22,259* 22,012 
Craig, Taylor,&Co. 6 18,641 14,535 | 12,014 | 23,397* 
W. Harkess & Son, Ltd...| 2 2,462 1,435 | 1,367 1,248 
R. Craggs & Sons | 7, 26,804" 19,179 19,400 | 16,613 


* Includes erections. 


will be noticed, top the list with an output well up to 
the average, and including nine British-owned vessels. 
The total, including erections, is 36,130 tons—about 
5000 tons above the average of the three preceding 
ears. The return of Sir Raylton Dixon and Co., 
simited, is varied, including two Norwegian, two 
Portuguese, and three British ships. The firm have 
introduced an interesting departure in the struc- 
tural arrangement of their ships, and describe the 
steamers thus built as patent cantilever-framed 
top-sided tank steamers. The tonnage, including 
erections, is almost 3000 tons greater than the 
Board of Trade tonnage. All of Messrs. Richardson, 
Dack, and Co,’s nine steamers were for British 
owners, and they range between 2800 tons and 
3300 tons; including erections, the total would be 
31,888 tons. The output of the firm is much higher 
than in any of the three preceding years. Messrs. 
Craig, Taylor, and Co., Limited, also give us the ton- 
nage with and without deck erections. The tonnage 
with erections is 21,015 tons, as compared with 18,641 
tons Board of Trade tonnage—well up to the average. 
Messrs. Harkess’s two steamers make a total greater 
than the output in any of the three preceding years. 
Uf Messrs. eames steamers, one was for foreign 
owners ; in their case the gross tonnage is returned. 


Biytu AND Wuitry. 


At Whitby Messrs. Thomas Turnbull and Son’s 
yard is still closed. The Blyth Shipbuilding Company, 
on the other hand, have had an exceptionally satis- 
factory year, having launched five vessels, of 11,806 
tons. All were for British owners, and the total is 
equal to the output in 1903 and 1904 combined, 2500 
tons more than in 1902, and 3200 tons greater than in 
1901. 

(To be continued.) 








Frencn Moror-Cars.—In France twenty large motor- 
car factories produce each on an average two vehicles 
day, which means 1200 monthly, and 14,400 per year. To 
these must be added the output of fifty smaller bouses, 
which produce on an average one car in two days, making 
750 per month and 9000 per year. It is thus shown that 
France has a total annual production of 25,000 motor-Gar 
chdssis, not counting the carriage-bodies and outfits. 
These chdssis do not all remain in France. It is believed 
that at least 7000 or 8000 chdssts are annually exported to 
England, of which a number find their way to Canada, 
Australia, India, and other British Colonies, the rest 
being taken by buyers in other countries. 





Tue ANDREW CARNEGIE ResgarcH ScHOLARSHIP.—A 
research scholarship, or scholarships, of such value as may 
appear og ay to the Council of the Iron and Steel 
Institute from time to time, founded by Mr. Andrew 
Carnegie (past president), who has presented to the In- 
stitute eighty-nine 1000-dollar 5 per cent. debenture 
bonds for the purpose, will be awarded annually, irre- 
spective of sex or nationality, on the recommendation of 
the Council of the Institute. Candidates, who must be 
under thirty-five years of age, must apply on a special 
form before the end of February to the secretary of the 
Institute. The object of this scheme of scholarships is 
not to facilitate ordinary collegiate studies, but to enable 
students who have passed through a college curriculum, 


or have been trained in industrial establishments, to 

conduct researches in the metallurgy of iron and steel and 

allied subjects, with the view of aiding its advance or its 

application to industry. The appointment to a scholar- 

ship is for one year, but the Council may, at their discre- 

tion renew the scholarship for a further period instead of 
‘ing to a new election. 
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CONSTRUCTED BY MESSRS. DAVY 


RAPID-ACTION 


FORGING-PRESS. 


BROTHERS, LIMITED, SHEFFIELD, 


























WE illustrate above a small rapid-action forging- 
press made by Messrs. Davy Brothers, Limited, of 
Sheffield. This press, which is of the steam-inten- 
sifier type, sses several novel features which 
add materialiy to its efficiency and rapidity of 
action. 

The press is controlled by means of a single lever 
of short stroke, so that it can be worked easily and 
rapidly. In connection with the handling lever there 
is a controlling gear, which acts on the valve-gear 
throughout the entire stroke of the intensifier by means 
of a hunting gear, and the advantages of this arrange- 
ment are twofold: Firstly, the length of stroke of the 
intensifier is controlled to exactly the length of stroke 
given to the handling-lever, which makes it much 
easier to regulate the stroke of the press to suit the 
work being done; secondly, the controlling-gear acts 
on the steam-valve throughout the entire length 
of the stroke of the intensifier, gradually closing 
it, and preventing any excessive s or violent 
action in the steam cylinder. This is a valuable fea- 
ture, because if the whole resistance in the press dis- 
appears suddenly through the slipping of the forging, 
the failure of a pipe or joint, or through any other 
accidental cause, the action of the steam intensifier is 
liable to be so violent and sudden as to cause a con- 
siderable shock on the handling-lever and damage or 
breakage of parts, the usual arrangement for closing 
the steam-valve in such cases coming into operation only 
when the steam-piston has attained a dangerously high 
velocity and strikes the reversing-gear. 

The efficiency of the controlling- gear used by 
Messre. Davy Brothers, Limited, which is protected 
by Messrs. Hulmes and Davy’s patents, is well 
illustrated by the working the press with the tup 
in mid-air. Under these conditions—that is, in the 
absence of all resistance in the hydraulic intensifier— 
the steam intensifier takes a full stroke upon the 
complete motion of the handling-lever, the intensi- 
fier starting rapidly but gradually decreasing the 
velocity, coming —_— to rest at the end of its 
stroke, without even the aid of any cushioning. The 
action is that, in the absence of any resistance, the 
steam is automatically cut off, and the quantity 
admitted to the cylinder is proportional to the resist- 
ance offered ; so that not only is all excessive speed 








and violent action obviated, but any waste of steam 
is also avoided. Another feature in this press is the 
arrangement of the valve-gear, which enables the 
driver to drop the press-head on to the work before 
admitting any steam to the intensifier, and at the 
same time the pressing stroke commences, without any 
pause whatever, immediately on the tool coming in 
contact with the work. 

The hydraulic intensifier cylinder is fitted with the 
Holmes and Davy patent stuffing-box. This device 
was illustrated and described in ENGINEERING, vol. 
Ixxx., page 329. It is a particularly convenient 
arrangement for intensifier presses, as it enables the 
packing leather to be replaced without disturbing the 
hydraulic cylinder or any working parts ; and conse- 
quently no labour or loss of time is involved in the 
use of the press, the operation of changing the leather 
occupying only a few minutes. 

Great attention has been paid to the arrangement of 
the valves and gear, so as to ensure the utmost 
rapidity of action; the descent of the press-head is 
almost as rapid as a steam-hammer, and at the same 
time the pressure from the intensifier continues the 
stroke of the press without any pause. A speed of 
80 strokes a minute, exerting the full power of the 
press, has been easily obtained with the press illus- 
trated. The power of this press is 150 tons, but the 
makers can guarantee an almost equal speed with 
their presses of very much greater power. 

In the pots resses have generally been considered 
as suitable only for the heavier forgings, but with 
such speeds as mentioned above these presses can 
compete in speed with hammers for almost all forg- 
ings. Considerable advantages are claimed for the 
presses—including the production of sounder and more 
accurate forgings, absence of vibration and noise, less 
cost in tools and upkeep, and smaller consumption of 
steam. In first cost also these presses compare very 
favourably with steam-hammers, when the additional 
cost of the hammer fcundations is taken into account. 
For quite small powers the press is made, as illus- 
trated, with overhung steel frame, the intensifier being 
attached tothe frame of the press so that the plant is 
entirely self-contained; but for larger powers a four- 
column press with the intensifier standing separately 
is the arrangement adopted, 
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APPARATUS. 


MANUFACTURED BY THE SOCIETE FRANCAISE DE CONSTRUCTIONS MFCANIQUES, OF DENAIN, FRANCE. 
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TuE Société Francaise de Constructions Mécaniques, | 
of Denain, in the North of France, manufacture | 
and use at their various shops, for testing purposes, | 
three pieces of apparatus designed by M. Guillery, | 
their former works manager. With these hardness 
is tested by the penetration into the metal tested of a | 
hard ball, on which a constant pressure is exerted 
(Brinell process); the elastic limit is determined by 
the crushing of a polished solid (Frémont process) ; 
and the fragility or brittleness by the flexion or frac- 
ture under shock of a notched bar. The designer 
makes the following statement :—‘‘The test by ball 
impress affords accurate evidence of the hardness 
of a metal, and yields a concrete result which is 
independent of all functions that influence the figures 
obtained in tensile tests ; and the writer concludes that 
in those cases where the tensile-test method and the 
method by impress give almost concordant results— 
with carbon steel, for example—and in those where 
the results are much less concordant—as in the in- 
stance of steels of special quality—the difference, or 
error, is not attributable in any way to the Brinell 
process, but to the tensile-test method, which ill 
defines hardness when the limit of elasticity and the 
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elongation it records are not those of carbon steel—-the 
steel on which the tensile-test method was primarily 

The Brinell process has further the advantage 
of not requiring other preparation than the rough 
polishing of part of the surface of a bar, or plate, or 
any piece less than a square inch in area; the test is 
not carried out on a portion cut from any piece, but 
on the piece itself, and at as many points as may be 






































desired. Elongation is but of secondary interest when 
fragility is accurately determined, for in the case of 
an accidental fracture one never notices a defurmation 
comparable to that which! would occur even in the 
worst quality steel on being broken in the tensile- 
testing machine; a fracture invariably takes place 
either owing to eve fragility or owing to the fact 
that the elastic limit has been exceeded in the course 
of alternate stresses. In order to justify the import- 
ance which has hitherto been attached to revording 
elongation, it is advanced tbat a metal showing a low 
elongation is always fragile, and therefure to be set 
aside for any particular pur But, on the other 
hand, it may occur that metals are accepted as suitable 
which show a satisfactory elongation, although they 
are really fragile, and therefore dangerous to use. 
The recording of the elastic limit is but of secondary 
importance when the breaking strain of the steel 
is ascertained. For carbon steel the elastic limit is a 
known function of the breaking strain, and the latter 
alone is measared to simplify the testing operations. 
For delicate parts of machinery, however, in the 
manufacture of which steel of special quality is used, 
matters are different, and it may be possible to obtain 
a grade of metal of low fragility, but liable to fracture 
because of too low an elastic limit. In all cases, there- 
fore, it is unnecessary to know the elongation when the 
hardness and fragility are accurately determined ; and 
the elastic limit 1s required only when the metal is for 
the manufacture of special pieces outside the usual 
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range of work for which carbon steel is exclusively 
used. The most perfect and reliable method of 
measuring fragility is by causing the fracture of a 
notched bar under a shock given at a high speed of 
impact, the work thus absorbed being duly recorded. 
Any shape and size of test-piece may be taken. The 
company, however, prefer pieces measuring 10 milli- 
metres (0.39 in.) square, with rounded notch 2 milli- 
metres (0.078 in.) deep, with which the Testing 
Laboratory of Roads and Bridges has carried out 
numerous tests. The company’s impact testing-machine 
also takes the Frémont test-piece, measuring 8 by 10 
millimetres (0.31 in. by 0.39 in.), with a square, 
1 millimetre (0.039 in.), notch.” 

The principle followed by the company for measur- 
ing hardness consists in causing the ball of the testing 
apparatus to give an impress on the metal by the 
pressure given by Belleville springs under a deter- 
mined deflection. The portable apparatus is shown 
in Figs. 1 and 2, page 49. The test-ball is 5 millimetres 
(0.196 in.) in diameter, and a blow on the top of the 
device gives the required pressure—about 750 kilo- 
grammes (15 cwt.). The vis-viva in excess is taken 
up by a flange on the ball-cap, which acts as a buffer 
the moment the springs have yielded to the required 
load. This apparatus, which is also built of a larger 
size, to take a ball 10 millimetres (0.39 in ) in dia- 
meter, for a load of approximately 3 tons, is suffi- 
ciently accurate to enable the strength of a metal to 
be deduced within 5 or 6 kilogrammes (3.8 tons per 
square inch). << 

A larger stationary apparatus, illustrated in Figs. 3 
and 4, is designed to work under static pressure. It 
consists of the testing device proper, formed of a 
cylindrical casing A, screwed to a base-plate B, and 
containing the Belleville springs U and a regulating 
wedge C. The pressure of the springs is trans- 
mitted to the ball E by the support ). ‘The cross-bar 
G and the screw Q serve to hold the test-piece. One 
of the sides of the cross-bar is jointed to an eccentric 
pivot I worked by the lever 0, The amount of eccen- 
tricity is 1.5 millimetres (0.059 in. ); therefore by turn- 
ing the lever round 180 deg. the test-piece is lowered 
by the same amount. By a combined use of the lever 
and hand-wheel, and by repeating operations, taking 
up the slack each time, until the ball cannot penetrate 
the test-piece further, an impress is obtained at a 
pressure which corresponds to a deflection of the springs 
1.5 millimetres greater than the deflection when the 
springs are at rest. As it would be difficult to regulate 
the apparatus in order to obtain a given pressure, it is 
calibrated, using for this purpose the copper coin alloy, 
which offere the greatest guarantee of regularity. 
With the 10-millimetre ball the apparatus is regulated 
to give in the bronze alloy an impress of 7 millimetres 
(0.27 in.). The diameter of the mark is ascertained 
by the Le Chatelier glass-rule (Fig. 5), which makes 
it possible to ascertain the diameter within ,'5 milli- 
metre (0.0039 in.) with the naked eye. 

Figs. 6 to 8 show the third apparatus, for measuring 
fragility, the references to which are the following : — 
A, striker, fitted to the rim of the fly-wheel B; C, 
frame; D, tachometer and indicator of the work ab- 
sorbed ; E, hand-crank for rotating the fly-wheel ; F, 
coupling-lever ; G, engaging-lever ; H, movable anvil. 
The apparatus takes up a space which measures but 


0.899 metre (35 in.) in length, 0.210 metre (8} in.) 


in width, and 0.500 metre (19$ in.) in height, and 
weighs 220 kilogrammes (about 4 cwt.). The work 
accumulated in the rotating mass corresponds to 
60 kilogrammetres (435 foot-pounds); the speed at 
impact is 8.8 metres (28 ft. 10} in.), corresponding 
to 293 revolutions. As will be seen by reference 
to Fig. 6, the device consists of a fly-wheel, which, 
when rotated at a suitable speed, ensures the frac- 
ture of the test-piece; the variation in the vis-viva 
which results therefrom is shown by the reduction in 
the speed, and is ascertained by a simple reading. 
The fly-wheel is of steel, accurately balanced ; it rests 
on its shaft in roller-bearings normally, and comes in 
contact with ample bearing surface at the instant of 
the shock. The bearings are fitted to a cast-iron 
frame of sufficient dimensions to easily withstand 
all shocks and reactions. The fly-wheel is revolved 
by power or by hand, at a speed such that the 
work accumulated in its mass is in excess of that 
which is required for breaking the test-piece, and 
such that the speed on impast is equal to that hitherto 
used for fragility tests, and which corresponds to a 
fall from a height of 4 metres (13 ft.). The fly-wheel 
is engaged by a cylindrical coupling, the moving part 
of which is mounted on a lever. The anvil is a steel 
casting, fitted at the spot where the shock takes 
place with a hardened cast-steel plate; a strong 
spiral spring tends to draw the anvil towards the 
fly - wheel. The mechanism contained in the anvil, 
and which serves to bring the test-piece at the 
right moment under. the striker, consists of the 
engaging cam of the anvil, mounted on a spindle 
which actuates it by rotation, but runs loose through 
it. The spindle ends in a latch, and is under the 
action of a spring, which tends to engage the cam 


and to drive the spindle towards the man in charge 40 





of the machine. On pushing the lever G in front 
of the machine, the spindle is displaced, and the latch 
receives a blow from the striker; this disengages a 
cam, placing the anvil under the action of the spring, 
and after another revolution of the fly-wheel the 
striker acts on the test-piece. The tachometer con- 
sists of a small centrifugal pump in conjunction with 
a mercury column D, on which the speed and work 
absorbed can be read at any moment. The views 
(Figs. 9 and 10) show the three pieces of apparatus. 








VERTICAL MILLING AND PROFILING 
MACHINE. 

In our pages we have frequently had occasion to 
describe and illustrate special tools and machines 
manufactured by Messrs. Alfred Herbert, Limited, of 
Coventry, a firm well known for their high-class 
workmanship and for the improvements they have 
made in tools for repetition work. The machines 
which we have noticed, show, to some extent, the 
evolution of various types, and the constant advances 
that have been made in construction. 

In Figs. 1 and 2, page 52, we illustrate one of the 
latest machines turned out by the firm. It is for 
vertical milling and profiling; and, being very strong 
and heavy, is capable of turning out a great amount 
of work. All the operating handles, being grouped 
conveniently together, can be manipulated with ease 
without the workman having to move from the-front 
of the machine. The circular table is readily adjust- 
able, and can be altogether removed, leaving the long 
table free to receive large work, or a number of smaller 
articles. The spindle is of crucible steel, and has 
sixteen speeds in geometrical progression. The main 
bearing is of phosphor-bronze, and is provided with 
independent adjustments for diameter and thrust ; 
there are also special means for preventing dirt enter- 
ing the bearings. The driving pulley runs-upon a 
sleeve, so that the pull of the belt does not come upon 
the spindle. 

The spindle is carried in a sliding-head, which is 
balanced, and can be quickly adjusted by a pilot-wheel 
for setting, and a fine adjustment hand-wheel for 
putting on the cut. A large adjustable index disc is 
also fitted to the fine adjustment. The steady bracket, 
for carrying the lower end of the arbor ven doing 
heavy work, has two positions vertically, so as to come 
close to the main table or the circular table, according 
to which happens to be in use. The bracket, which 
is clearly shown in the figures, is arranged so that it 
can be swung out of the way when not in use. If de- 
sired, a profiling roller may be added to the steady 
bracket. This profiling roller has screw adjustment 
for putting on the cut, and the holder for the roller is 
quite independent of thearbor support. The latter can 
therefore be used while profiling. 

The main tables and the cross and longitudinal 
movements have self-oiling slides, which are novel 
features. The tables are provided with ample channels 
for containing and carrying away the lubricant. 
Hand-wheels on the front of the machine control the 
longitudinaland transverse adjustments, and no loose 
handles are used. Large adjustable index-discs are 
also fitted. The longitudinal and transverse move- 
ments have automatic feeds, both feeds being rever- 
sible from the front of the machine, and having auto- 
matic and dead stops. A patent dial feed motion is 
fitted to the machine for changing the feeds. To 
obtain any of the sixteen feeds before referred to the 
dial is rotated until the number corresponding to the 
feed required comes aa the pointer, no other 
movement being required. 

The circular table, with automatic feed in either 
direction, is detachable, the whole length of the plain 
table being then available for long work or for gangs 
of work. The trough round the circular table, clearly 
seen in our engravings, is for collecting and carrying 
away the lubricant. If desired, a rotating square 
table, 36 in. by 36in. by 4 in., is supplied with the 
machine. This table has five T slots, and also a 
trough for the lubricant, and is used when bulky work, 
which cannot be covered by the traverse of the ma- 
chine, has to be milled. A piece of work placed upon 
it can be milled on one side, and the table then rotated 
oe 90 deg. or 180 deg., as required, for the other 
sides. 

All gears on the machine are entirely enclosed, 
giving it a very neat appearance, and all the slides 
have efficient clamping devices. 

The makers supply a standard set of tools suitable 
for a great variety of work when the machine is to 
be employed on general work, and in this standard 
set is included a 12-in. inserted tooth face cutter, 
which is arranged to fix on the spindle nose ; and, if 
specially required, a similar cutter, 16 in. in diameter, 
can be gore This has a taper hole and collet, so 
that small cutters and arbors may be used without 
taking off the large cutter. 





Pemsroke Dockyarp.—The wages expenditure of this 
dockyard is to be reduced in 1906 to the extent of about 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Tron Market.—Last Thursday morning the 
tone of the pig-iron market was rather weaker, and 
Cleveland warrants were about 2d. easier. Dealing took 
place at 54s. 9d., 54s. 8d., and 543. 9d. cash, 55s. 1d. and 
55s. 2d. one month, and 553. 9d. three months. The 
turnover was 19,000 tons, and the closing quotations were 
54s. 94d. cash, and 55s. 2d. one month sellers. Hematite 
was also easier, and 1500 tons were done at 723. 3d. and 
723. cash, and 72s. 74d. one month, At the afternoon 
session the market was again easier, and fully 30,000 tons 
of Cleveland warrants changed hands. Cash iron was 
done at 54s. 6d., and one month iron was done at from 
55s. 1d. to 54s. 10d., while 6000 tons of three months’ 
iron realised 55s. 9}d. and 55s. 9d. Other dealings were 
54s. 10d. and 54s. 74d. fifteen days and 54s. 6d. seven 
days, and at the close sellers quoted 543. 7d. cash 
and 54s. 114d. one month. Hematite was untouched, 
but one lot of Standard foundry iron was done at 53s. 74d. 
seven days. On Friday morning the tone was irregular 
for Cleveland warrants, and the dealings were from 
54s. Ps to 543. 74d. cash, 543. 9d. one month, and 
55s. 6d. to 55s. 74d. three months; for the latter date 
the amount was 3000 tons. The session closed with 
sellers at 5is. 7d. cash and 54s. 114d. one month. One 
lot of Standard foundry iron changed hands at 53s. 6d. 
six days, and the total turnover was 13,500 tons. In 
the afternoon the business amounted to 7000 tons of 
Cleveland warrants, which were put through at 543. 6d. 
cash and seven days, and from Bas. 10$d. to 543. 11d. 
to 54s. 94d. to 54s. 104d. one month. Closing sellers 
quoted 54s. 6d. cash and 54s. 104d. one month. On 
Monday morning the strong advices from America and 
the good Board of Trade returns gave strength to the 
local market, and Cleveland warrants advanced to 54s. 9d. 
and 54s. 11d. cash, 553. and 553. 3d. fourteen days, and 
55s. 34d. one month. The turnover was 13,000 tons, and 
at the close sellers quoted 54s. 114d. cash and 55s, 34d. 
one month. The market was firm in the afternoon, and 
Cleveland warrants were done at 54s. 104d. cash, 55s. 
four days, 55s. 4d., 55s. 44d., and 55s. 3d. one month, 
The turnover was again about 13,000 tons, and the 
closing sellers were 1d. less than in the morning. 
Hematite was quoted 72s. 104d. cash sellers. A wea 
tone prevailed on Tuesday morning, and Cleveland war- 
rants declined to 543. 8hd. and 54s. 7d. cash, and forward 
business was done round 55s. one month, the session 
closing with sellers at 54s. 8d. cash and 553. 04d. one 
month. The dealings only amounted to 6500 tons. The 
settling prices were:—Scotch, . 9d.; Cleveland, 
543. 7$d.; hematite, 71s. 6d.; and Standard foundry 
iron, 53s. 6d. In the afternoon business was quiet, but 
the tone was steady. Cleveland warrants were done at 
54s. 7d. cash, 54s. 8d. eight days, 543. 11d. and 55s. one 
month, and 55s. 81. three endies and at the close the 

uotations were 54s. 8d. cash and 55s. one month sellers. 

wo lots of hematite changed hands at 71s. 6d. cash, with 
closing sellers at 71s. 74d. cash. The turnover was 4500 
tons. The market was firm this (Wednesday) morning, 
and Cleveland warrants recovered about 34d. The busi- 
ness amounted to 14,000 tons, and the dealing was at 
54s. 10}d. to 553. to 54s. 114d. cash, 55s. to 55s. 4d. one 
month, and 55s. 8d. three months. At the close, sellers 
quoted 54s. 114d. cash and 55s. 4d. one month. Hematite 
—1000 tons—was done at 72s. one month, and closed with 
sellers at that quotation. At the afternoon session, the 
market was irregular and rather easier than in the morn- 
ing. The turnover of about 12,000 tons was confined to 
Cleveland warrants at 553. 9d. cash, 55s. 14d. to 54s. 104d. 
to 55s. 1d. one month, and 55s. 7d. to 55s. 9d. three months. 
At the close there were buyers at 54s. 94d. cash and 55s. 2d. 
one month, but sellers’ quotations were exactly 1d. more. 
Hematite was quoted 71s. 74d. cash and 72s. one month, 
but there were no buyers. he following are the market 
uotations for makers’ No. 1 iron: — Clyde, 65s. 6d.; 

alder, 68s. 6d.; Gartsherrie, 69s.; Suammerlee and Lang- 
loan, 703.; and Coltness, 76s. (all shipped at Glasgow) ; 
Glengarnock (shipped at Ardrossan), 68s. 6d.; Shotts 
(ship at Leith), 68s. 6d.; Carron (shipped at Grange- 
mouth), 693. 6d. 


Sulphate of Ammonia.—Rather a better inquiry is re- 
ported by the manufacturers of sulphate of ammonia, and 
the price has a firmer tendency. The current quotation 
is about 12/. 153. per ton, Glasgow and Leith, while that 
for forward delivery is 23. 6d. per ton higher. The ship- 
ments from Leith Harbour last week amounted to 714 
tons. 


Scotch Steel Trade.—With the re-opening of the various 
works this week, steel-makers have now got fairly started 
on what is expected to be a six months’ spell of pro- 
sperity. Fresh inquiry has been limited, but what new 
business has been fixed up has proved that prices are 
very firm. At a meeting of the Scotch steel-makers 
held in Gl w yesterday (Tuesday) afternoon, the 
question of prices was under discussion. It was resolved, 
however, to make no change at present. It has been 
current talk lately that an advance would be made 
officially early in the new year, but so far the matter has 
been hung-up. One of the reasons put forward for a 

robable advance in price of steel was the high price of 

cotch hematite, the local makers of which ilove been 
quoting 75s. per ton. 


General Trade.—At the present time it is very satis- 
factory to be abie to report that the iron and steel indus- 
tries in the West of Scotland are in a thoroughly healthy 
condition. A good start has been made in all branches, 
and work is fairly plentiful. Prices all round are firm 
and advances on current quotations, in several cases, are 
not improbable in the near future. 
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Students.—At the meeting of the local Association of 
Students of the Institution of Civil Engineers, held last 
night in the Institution Rooms, Bath-street, Mr. D. 
Matheson, M. Inst. C.E., in the chair, a paper on 
‘‘Sewage Purification Works for Small Towns” was 
read by Mr. James Thomson, Assoc. M. Inst. C.E. 
Mr. Thomson first dealt with the standard of purifica- 
tion required, depending on local circumstances and the 
method of fixing it, and then discussed the different 
arrangements necessary for the mechanical separation of 
the sewage. Grit and detritus chambers and the dif- 
ferent kinds of filters having been described, Mr. Thom- 
son dealt with the construction, arrangement, and 
management of septic tanks, and gave the approximate 
cost of purification works for towns of different popula- 
tion. R discussion of the paper followed ; and,.on the 
motion of the president, the thanks of the meeting were 
accorded Mr. Foomson for his interesting paper. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The South Yorkshire Coal Trade.—The coal traffic from 
South Yorkshire firms to the port of Hull last year beat 
the record except during the famine year of 1900, when 
over 4,200,000 tons were sent to the port. The tonnage 
last year reached 3,831,024 tons. The increase in the 
exports was not so marked as in the coastwise trade. 
The substantial advance was due to an extraordinary 
turnover during December. The tonnage was 373,408 
tons, being an increase of 93,000 tons over December, 
1904. In the opening quarter there was a big leap, 
due entirely to enfo buying owing to labour troubles 
in Germany and Holland, although the demand — 
died away. During the summer period exports fell off, 
but in the last three months they revived again. Itisa 
singular fact that Sweden, which is still one of the chief 
buyers from Hull, last year received over 110,000 tons 
less than in 1904, but other markets had more than com- 
pensated for this deficit. 


The Iron and Steel Trades.—As the year opens out pro- 
spects in the iron and steel trades are regarded as increas- 
ingly encouraging. There is a good deal of buying going 
on, and consumers are showing willingness to pay ad vanc- 
ing prices. Makers are described as booked up to the 
hilt, and could sell more than they can make. Stocks in 
the hands of consumers are low, and they are anxious to 
replenish them as soon as possible. The finished-iron 
trade keeps up well and works are fully employed, with 
every prospect that it will continue. The following are‘the 
prices for deliveries in Sheftield :—West Coast hematites, 
80s. per ton; East Coast ditto, 76s. 6d. ; Lincolnshire 
No. 3 foundry, 55s. ; forge aitto, 54s. 6d. ; Derbyshire 
No. 3 foundry, 563. ; forge ditto, 543. 6d. ; bars, 7/. 5s. ; 
sheets, 8/. 10s. to 8/. 15s. The week has brought no 
marked development in the various branches of the steel 
trade. A large business is being done in Bessemer and 
Siemens qualities, but in the crucible steel trade orders 
are not coming in so freely as was hoped, and there are 
some houses where full time is not being made. 


The South Yorkshire Coal Trade.—Work was not fully 
resumed at many South Yorkshire collieries until this 
week, the men having extended their holidays beyond 
the time allowed. There is a weil-sustained demand for 
coal for export, and increasing quantities are going into 
the works. The railway contracts are still hanging fire 
over 3d. per ton, and neither coal-owners nor railway 
companies are showing any anxiety to come to a settle- 
ment. Prices are steady, but there is difficulty in securing 
an advance, as the output from new collieries is coming in 
in increasing quantities on the market. Steel furnace 
coke is selling freely at from 24s. to 25s. per ton delivered 
at the works, and blast-furnace coke is 13s. to 13s. 6d. per 
ton at the pits. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MiIpp.LesBrouGH, Wednesday. 

The Cleveland Iron Trade.— Y esterday there was a fairly 
numerous attendance on ’Change, and a deal of 
business was transacted. A few parcels of No. 3 g.m.b. 
Cleveland ig were reported to have been purchased 
from ae ands at 54s. 6d. for early f.o.b. delivery, 
but most sellers hesitated to accept that figure, and asked, 
as a rule, 54s. 9d. Producers were not too keen about 
doing forward business, as they have great confidence in 
the future, and many of them opine that the demand 
will shortly be such as to necessitate the large stock in 
the public warrant stores being considerably drawn 
upon. No. 1 Cleveland was 563.; No. 4 foundry, 
533. 3d.; grey forge, 52s. 3d.; mottled, 51s. 6d.; and 
white, 51s. East Coast hematite pig was in good 
request, the output being insufficient to meet require- 
ments. This was the more felt as Sheffield consumers, 
who had been holding off, came into the market again to 
buy. Mixed numbers were 70s. 6d. to 71s. for early 
delivery, and some of the —— producers were inclined 
to hold out for rather more. No. 4 forge hematite was 
653. Spanish ore was strong, and supplies of good 
quality were reported to be none too plentiful. Rubio 
of 50 per cent. quality was 203. to 2is. ex-ship Tees, and 
some business was none at 203. 6d. Middlesbrough 
warrants were stationary throughout the day at 54s. 74d. 
cash buyers. To-day the market strengthened somewhat. 
Buyers were a good deal in evidence, and No. 3 was fully 
543. 9d. f.0.b. Middlesbrough warrants, after touching 
4s. 11d., closed 54s. 104d. cash buyers. Other quotations 
showed no change on yesterday. 

Blastfurnacemen’s Wages.—The average net selling 


price of No. 3 Cleveland pig for last quarter having been 
certified at 47s, 56.82d. per ton, as against 463, for the 


previous three months, blastfurnacemen’s wages are 
raised from 17.5 per cent. above the standard to 19.25 


A. | per cent. above the standard, which is an advance of 1.75 


per cent. 


Tron Trade Statistics.—The interesting and valuable 
iron trade statistics issued by the Middlesbrough Cham- 
ber of Commerce show that at the end of last year of the 
eighty-one blast furnaces built in the port of Middle- 
brough, sixty were working, and turned out during the 
last three months of the Bp 535,000 tons, of which 
357,000 tons were Cleveland pig, and 178,000 tons hema- 
tite, spiegel, basic, and other special irons. The total 
production for the previous quarter was 532,000 tons, 
and for the corresponding period of the previous year 
493,000 tons. The quantity of foreign ore imported into 
Middlesbrough last quarter amounted to 337,043 tons, 
as compared with 560,065 tons for the previous three 
months, and 372,115 tons for the last quarter of 1904. 
Other than coal and coke, goods to the value of 1,222,883/. 
were exported from Middlesbrough to foreign and colonial 
destinations during last quarter. This is an increase, on 
the corresponding period of twelve months previous, of 

Manufactured Iron and Steel.—All branches of the 
manufactured iron and steel industry are characterised 
by very considerable activity. There are still a number 
of enquiries in the market, but many firms are so full of 
work that they are not at all anxious to book further 
orders at current rates. There is ne a ag little 
competition to secure contracts. That further improve- 
ment in values will occur very shortly seems certain. 
This week bars have been put up 5s. per ton. Market 
quotations are:—Common iron bars, 7/. 5s.; best bars, 
7/. 15s. ; iron ship-plates and iron ship-angles, each 77. 5s.; 
iron ship-rivets, 8/.; steel ship-plates, 7/.; steel ship- 
angles, 6/. 123. 6d.; steel boiler-plates, 8/.; steel joists, 
61. 7s, 6d. ; and heavy sections of steel rails, 6/.—all less 
the customary 24 per cent. discount, except rails, which 
are net cash at works. 


Coal and Coke.—Coal is firm, with prospect of higher 

rices. Coke is strong, but with little doing, consumers 
— having made their contracts to the end of June. 
The market rate for medium blast-furnace coke is 17s. 6d. 
delivered at Tees-side works. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Stormy weather has rather interfered with 
the movement of large steam coal ; prices have, however, 
continued firm. The best large has made 13s, 6d. to 
13s. 9d. per ton, while secondary qualities have mage 
from 11s. 6d. and 13s. per ton. ‘The house-coal trade has 
shown little change ; the best ordinary qualities have 
made 13s. 6d. to 15s. per ton, while secondary descrip- 
tions have brought 10s. 6d. to lls. per ton. No. 3 
Rhondda large has been quoted at 13s. 6d. to 133. 9d. per 
ton. Coke has been well maintained. Foundry qualities 
have made 18s. 6d. to 19s. per ton; and furnace ditto 
16s. Gd. to 17s. per ton. As regards iron ore, Rubio and 
Almeria have made 19s, 6d. to 203. per ton upon a basis 
of 50 per cent. of iron, and charges, including freight, 
insurance, &c., to Cardiff or Newport. 


The Swansea Valley.—The output of steel bars has been 
a good deal reduced during the last few days, but the 
slackening observable in the output is regarded as only 
temporary. The spelter and allied trades have been in 
full working. 


Barry.—Official returns issued on Friday show the 
volume of trade at Barry Docks last year; and it is 
gratifying to note that, notwithstanding the depression 
which prevailed at most of the shipping ports of the 
country during 1905, the total reached at Barry in exports 
and pee exceeded 9,000,000 tons. The quantity of 
coal and coke yo in the first six months of the 
year was 4,430,418 tons, and in the second six months 
4,221,093 tons, making a total of 8,651.511 tons, a 
decrease, as compared with 1904, of 462,747 tons. The 
imports for the past twelve months amounted to 399,996 
tons, a decrease of 23,831 tons, making a total of exports 
and imports of 9,051,507 tons. 


South Wales Coal and Iron.—The shipments of coal 


from the six principal Welsh ports—Cardiff, Newport, 
Swansea, Port Talbot, Neath, and Llanelly—in . 
ember were 1,995,743 tons, as compared with 2,066,037 


tons in December, 1904. The total of 1,995,743 tons, 
representing the shipments of mber, was made up 
as follows:—Foreign, 1,664,176 tons ; coastwise, 331,567 
tons. The shipments of iron and steel from all six ports 
in December were 11,530 tons; of coke, 11,125 tons; and 
of patent fuel, 72,984 tons. The aggregate exports of 
coal from Cardiff last year were 16,645,995 tons; from 
Newport, 3,831,786 tons; from Swansea, 2,221,844 tons; 
from Port Talbot, 1,056,397 tons; from Neath, 333,172 
tons; and from Llanelly, 333,251 tons. The ate 
shipments of iron and steel were :—Cardiff, 70,435 tons ; 
Newport, 70,743 tons; Sw 23,800 tons; and Port 
Talbot, Neath, and Llanelly, nil. The aggregate ship- 
ments of coke were :—Cardiff, 62,892 tons; Newport, 
18,208 tons; Swansea, 12,518 tons; Port Talbot, 16,281 
tons ; and Neath and Llanelly, nil. The aggregate ship- 
ments of patent fuel were :—Cardiff, 395,005 tons ; New- 
ra 66,833 tons ; Swansea, 524,638 tons; Port Talbot, 
08,112 tons; and Neath and Llanelly, nil. The entire 
shipments of coal from the six ports were 24, 412,445 tons ; 
of iron and steel, 164,978 tons; of coke, 109,899 tons ; and 
of patent fuel, 1,094,588 tons. 


Welsh Steam Coal.—The Bombay, Baroda, and Central 
India Railway Company has invited tenders for the 
supply at Bombay of 7000 tons of best Welsh large coal 








from one of five specified collieries. Delivery has to be 


made by March 1. The Government of Lagos and 
Southern Nigeria asks for tenders for from 10,000 to 
15,000 tons of best double-screened Admiralty steam coal, 
to be delivered at specified ports between April, 1906, and 


; March, 1907. 


Tin in Cornwall.—Discoveries of new tin lodes in West 
Cornwall have attracted much attention. The most 
interesting is that found by Mr. W. Middlin, of Gwinear. 
About the middle of last year, Mr. Middlin bought eight 
acres of waste lands or moors close to his residence at 
Shaft Downs, Gwinear, known by the name of Peter's 
Moors. In October Mr. Middlin started digging to obtain 
water for his cattle, and he came across rich traces of tin 
only a foot from the surface. Cutting | the ridge 
of the lode he discovered it to be 12 ft. through. Diggings 
in other parts of the moors were satisfactory : and, after 
acquiring the mineral rights of the property, Mr. Middlin 
started operations. The course is expected to be 60 ft. 
through, and to produce from 250 lb. to 500 lb. of black 
tin per ton of stuff. About 60 tons of stuff have already 
been got out in readiness for the erection of dressing ap- 
pliances. 








HELM AND REVOLUTION INDICATOR FOR Suips: Erra- 
TuM.—We are requested to state that Messrs. Evershed 
and Vignoles are not in any way connected with the 
manufacture of the pneumatic helm indicator described 
in our issue of January 5. The agents in this country 
for the instrament are Messrs. Armstrong and Co., of 
110, Cannon-street, E.C., for whom, as well as for Messrs. 
Evershed and Vignoles, Mr. P. F. Brittain is the City 
representative. 





_A Year’s British Exports.—The following table 
gives some details of the exports of wholly or partly 
manufacturing goods refe to in our leading article 
on page 53. The unit in the last three columns is 1000/ :— 


1903. 1904. 


1905, 








. 10002. x 1000/. x 10001. x 
Pig and puddled iron 3,360 2,369 3,004 


Iron and steel and manufactures 


thereof... ne aoe al - 0,399 28,066 31,827 
Other metals and manufacturesthereof 6,958 6,991 8,934 
Cutlery, hardware, implements, &. .. 4,638 4,891 6,113 
Steam-engines os - ‘ 5,249 5,027 5,795 
Machinery and millwork. . 14,371 15,514 16,823 
Electrical wor! _ : 437 523 689 
Ships .. lei 4,283 4,455| 5,429 
Manufacture of wood - - 1,59 1,281 1,213 
Yarns and cotton manufacturing 73,611 83,873) 91,987 
Wool and manufactures .. 7 25,385 24,474 , 938 
Linen * ‘. oe 5,548 6,732 6,340 
Silks ” ” 1,436 1,604 1,692 
Appparel . 7,555 5,745 6,021 
Chemicals . 13,544 18,647 14,585 
All manufactures . 


. 290,800 300,711 | 3% 





Tne Junior INSTITUTION OF ENGINEERS.—With the 
permission of Mr. Vincent W. Hill, general manager of 
the South-Fastern and Chatham Railway, a visit of this 
Institution took place on Saturday afternoon, the 6th inst., 
for an inspection of the methods adopted in supporting 
the end of the Charing Cross Station roof, after the recent 
disaster, and of the operations which are now in progress 
and proceeding — and day for the removal of the 
entire structure. The occasion * satay 80 attractive that 
——- of 200 attended. Mr. rge Ellson, A.M. Inst. 

.E., of the engineers’ department, and Mr. J. W. Nisbet, 
M.J. Inst. E , who is in charge of the work for Messrs. 
John Aird and Sons, fully pm wt all the features of 
interest to observed, including the steel ro con- 
necting the feet of the three end principals to ieee the 
strain on the tie-rods, the two wooden towers and con- 
necting timbering, and the travellin a now in course 
of construction for taking down the whole roof. The 
members also had the opportunity of ascending the 
timber towers, and seeing closely how the princi are 
supported at seven points, and how the removal of por- 
tions of the roof is being accomplished. Mr. Lewis H. 
Rugg, A.M. Inst. C.E., vice-chairman of the institution, 
exp the thanks of the visitors for all the facilities 
which had been extended. 





SHIPBUILDING AT THE CLOSE OF 1905.—From the re- 
turns issued by Lloyd’s Register of Shipping it appears 
that the new year opened with 515 vessels, aggregatin 
1,355,756 tons gross, under construction in the United 
Kingdom. These figures do not include warships, of 
which there were altogether 55, of 262,025 tons displace- 
ment, in the private and Royal dockyards. The merchant 
shipping on the stocks shows an increase of 112 vessels, or 
305,896 tons over the work in hand at the beginning of 
the previous year. This increase is highly satisfactory 
after the slackness of recent years, and shows that 
the long - hoped-for activity in the yards has now 
definitely set in. During the last quarter of 1905 
218 vessels were launched, and the construction of 
254 new ones was commenced. Of the merchant ton- 
nage now on hand, only 28 vessels, aggregating less than 
5000 tons, are sailing ships, and 21 of these are owned 
in this country. Of the steam tonnage, 388 vessels, of 
1,158,256 tons, are being built to sail under the British 
flag. As regards foreign orders, Norway is the best 
customer with 38,698 tons ; Germany is next with 28,610 
tons; while South America, Holland, France, Austria, 
and Denmark have all ordered over 10,000 tons. There 
are three vessels in hand of over 20 000 tons, and the same 
number over 15,000 tons. No sailing vessel is Leing built 
of over 500 tons. Of medium-sized ships, sizes between 
3000 and 5000 tons are by far the moat popular, no less 





than 167 vessels being built between these limits of size. 
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THE INDUSTRIAL SITUATION. 


Tue publication of the return of imports and 
exports for the past year, combined with the occur- 
rence of the General Election, makes the present 
a peculiarly appropriate moment for a review of 
the industrial situation. It may be said at once 
that the portents are satisfactory, but because 
of this there is the greater need for a word 
of caution, especially when political parties are 
making appeals to the electorate more earnest and 
seductive than dispassionate and statesmanlike. 
It is one of the misfortunes of the otherwise 
satisfactory system of party Government that it 
creates a strong competitive element which may 
induce, especially amidst the excitement of the hust- 
ings, an attitude in questions of economics which 
politicians would avoid in their moments of leisurely 
reflection, and for this reason it is well that the 
position, so far as national industrial economics is 
concerned, should be courageously faced. We have 
refrained from touching on the fiscal question— 
and have no intention now of entering upon a 
discussion of the topic—but there are other ques- 
tions, vital to the engineering industries of this 
country, upon which it is important that unbiassed 
opinions should be clearly expressed. 

The Board of Trade returns reveal satisfactory 
results so far as many of the industries are con- 
cerned, the total foreign trade marking practically 
arecord. In 1903 the exports of wholly or partly 
manufactured articles totalled 234? millions ster- 
ling; they were increased to 243.8 millionsin 1904, 
and for the past year the total is practically 
270,000,0001.—equal to an advance in two years of 
15 per cent. The imports of manufactured goods 
have increased in the two years from 134,000,0001. 

142,600,000/.—equal to 6 per cent. A con- 
siderable part of the increases is due to apprecia- 





tion in value; but on this point full details are 


not yet available. It may be assumed, however, 
that this accounts for not more than two-thirds of 
the enhanced value of manufactures exported. It 
is enough that not only the value, but the volume 
of the exports of our manufactured goods has in- 
creased to a material extent, while at the same time 
the total exports of all British and Irish products 
and manufactures has increased to 330,000,0001.— 
9.7 per cent. more than in 1904 and 13.5 per cent. 
more than in 1903. At the same time the imports 
have increased to 565} millions—2.6 per cent. more 
than in 1904 and 4,2 per cent. more than in 1903. 

When compared with 1903, there is a decrease 
equal to 8 per cent. on the exports of pig and 
puddled iron, an increase of 4.7 per cent. on iron 
and steel, and manufactures thereof—due largely 
to galvanised sheets and tinned plates, while rails 
show a considerable decrease. There is an increase 
of 10 per cent. on steam-engines ; of 48.5 per cent. 
on electrical goods, although the total is at the 
insignificantly small figure of 649,0001. ; of 42 per 
cent. on other machinery. Thus all machinery 
exports, totalling 23} millions sterling, show an 
increase of 3} millions sterling—equal to about 16 
per cent.; quite a satisfactory result, and due 
largely to textile machinery, steam agricultural 
appliances, and mining appliances. There has also 
been a large increase in ships built for abroad, 
equal in the two years to 28 per cent. Cotton 
exports have gone up to 92 millions sterling—a 
gain equal to 25 per cent. Woollen exports have 
increased to nearly 30 millions sterling — equal 
in the two years to 18 per cent.; linen manufac- 
tures to 6} millions—equal to 14 per cent; and all 
textile fabrics to 135 millions—equal to 22 per cent. 

The chief satisfaction to be derived from these 
figures is the light they throw upon the industrial 

ition of Britain in the markets of the world. 
he increase is largely attributable to the marked 
improvement in manufacturing methods and ad- 
ministration during recent years ; and we are thus 
preparing for that coming great international trade 
competition which will be waged in the develop- 
ment of China and other Eastern countries, 
whither much of our increasing volume of exports 
have been shipped during the past two years. 

In many cases there has been a complete transfor- 
mation in equipment and organisation of our works. 
The electric system of driving has been very largely 
installed, new modern machine- tools have taken 
the place of the old venerated tools handed down 
from past generations, and the introduction of high- 
speed tool-steel has also further increased produc- 
tion. From many works we have information, for 
instance, of the rate of cutting being increased 
from 59 per cent. to almost 100 per cent. In some 
cases, too, this result has been achieved bya simple 
alteration of machines. Forged-steel machine-cut, 
teeth have been substituted for the ordinary cast- 
steel gearing, new headstocks have been substituted 
in old lathes, or new bed-plates have taken the place 
of weaker units in the tools. In this respect the 
substantial character of British design has proved 
itself superior, and America and other nations are 
now adopting our scantlings. At the same time 
the management and, in most cases, the workmen 
are alert to ensure that the machines are well fed 
with work. Indeed, an increasing number of fac- 
tories are now realising the importance of an 
official whose sole business it is to arrange the 
work so that there will be a continuous flow of jobs 
for each tool, while at the same time the sequence 
of the work is arranged with more regard to pro- 

in the erection of the completed manufacture. 
his ‘* machine-tool feeder” bas very pronouncedly 
increased the rate of production. The influence 
of the bonus and other systems of remuneration of 
labour, in direct ratio to work done, has had its 
effect, not, perhaps, because of the greater physical 
effort exerted by the workman, but because his 
whole mental faculty is exercised in the direction 
of greater foresight to ensure that there will be no 
unavoidable idleness owing to work not being at 
hand to keep the machine going, or to inefficient 
tools. Many other directions might be indicated 
whereby the cost of production has been decreased 
by increased capital charges, while at the same 
time the effort of the employer is continuously 
directed not only to stimulate enterprise, but to 
improve methods ; but these may suffice to enforce 
the point that the investment of capital in indus- 
tries is a vital element in the problem of inter- 
national competition. 
And this brings us to the inquiry as to whether 
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there has been, on the part of workmen’s organisa- 
tions, the same appreciation of the importance of 
improved appliances as that entertained by em- 
ployers of labour during the past two or three 
years. We have always recognised the utility of 
trade unions from the point of view of the worker, 
and also their convenience from the standpoint of the 
employer. In the settlement of a dispute the most 
important preliminaries are to clarify, to reduce 
the temperature of the atmosphere, and to bring to 
bear on the point at issue a calm dispassionate 
philosophy. eetings between representatives of 
the trade organisations and the Employers’ Federa- 
tion, far removed from the venue of the dispute, 
have conduced to this end; and this reason, quite 
apart from others, justifies the federation of work- 
men as well as of employers. But it is still of 
vital importance that these trade organisations 
should be developed along broad and sound 
economic lines. Unfortunately, the present ten- 
dency is disquieting, and because of that the inci- 
dence of a general election becomes a matter of 
industrial importance. The danger is the greater 
if a separate party, pledged to support the one-sided 
views of Labour, as opposed to Capital, is to be 
returned to Parliament ; there, by reason of the 
close balancing of parties, to exercise an oppor- 
tunist determining weight in the division lobbies. 

There seems to be no more popular shibboleth of 
the party politician than the one proclaiming the 
sovereignty of labour. The angling for votes brings 
into use any bait or tackle, however injurious or 
illogical. We are therefore glad to be able to 
commend the attitude of a member of the new 
Government when dealing with a deputation on 
labour questions. Mr. John Morley has a great 
reputation as an economist and philosopher, which, 
it is no disparagement to him to say, far excels 
his credit as a politician. The deputationists urged 
the widely entertained view that labour is the foun- 
dation of the production of wealth, and, further, 
that everybody born in this —s should have 
an opportunity of earning a living here, and thus 
when private enterprise failed to supply that 
opportunity, it became the duty of the State to 
secure it. These are serious propositions, and it 
would have been most harmful if any member of 
any Government had permitted them to pass un- 
challenged. If Britain is to maintain her position in 
the industrial world amidst the increasingly keen 
competition of other nations, it is of the utmost im- 
portance that adequate capital should be introduced, 
in order to ensure the maintenance of our produc- 
ing plant in the most efficient condition. This isa 
truism—it is almost common-place —but obviously it 
needs to be enforced. Our recent industrial awaken- 
ing—because no other word can be applied—is due 
to a vigorous progressive policy on the part of our 
capitalists, and Mr. Morley very wisely pointed 
out that while labour is an essential and indis- 
pensable condition of the production of wealth, 
capital is another, and that waste of capital—play- 
ing the fool with capital—is just as bad for labour 
as it is for the man who has shares in a com- 
pany, or who owns land. We hope that, when 
thus speaking, Mr. Morley represented the views 
of the new Government, and that his logic will 
prevail in connection with any future legislation in 
relation to industries. 

The other point, in reference to the incumbency 
of the State to provide remunerative work at stan- 
dard wages for the unemployed, was combated 
with equal force. Mr. Morley, as became the 
historian, pointed to the experiment in France in 
1848, when national works were organised, with 
the result that there was wreck and ruin for private 
enterprises within six months, resulting in a san- 
guinary catastrophe. The deputationists had come 
to the conclusion that the State ought to recognise 
the principle that it owes subsistence and employ- 
ment—not charity—at a standard rate of wages to 
every man who comes and claims work ; but Mr. 
Morley wished to know the difference between 
accepting charity and something else, involving a 

reat contribution to the machinery set up by the 
State, and wages paid by the State—which means 
the tax payer—involving a loss to both. 

Among the serious handicaps to our industry are 
the national and local taxes, and, in view of this, 
it is to be hoped that there will be no increase of 
encouragement, but rather a check, if not upon 
the ambition, upon the liberty of public bodies in 
respect of municipal trading, because it not only 


encourages the employment of public funds with- 
out that scrupulous analysis of the potentialities 
which results from personal risk. Many cases 
might be instanced where municipal capital has 
been invested without due regard to the future, in 
a way that would not have been sanctioned by 
private enterprise, responsible for loss, and influ- 
enced only by prospective gain. 

The new Parliament would probably confer a 
great service upon the country, from an industrial 
point of view, by desisting, for a time at all 
events, from legislation affecting industries. There 
has, in several direction, been too much inter- 
ference with private enterprise in the past, and, 
as a consequence, there has been less stability, 
and, therefore, less continuity in the evolution of 
improvements. What the nation craves for is 
stability, and this can only be arrived at by the 
Government making the minimum of changes, 
and those only after the very fullest considera- 
tion of their influence on the industries they affect. 
The chief aims of our legislation should be to im- 
prove the inducements to invest capital in our 
industries, to increase the economy of production, 
and especially to develop foreign markets for our 
manufactures. 








SEA WARFARE; THE LESSONS OF THE 
RUSSO-JAPANESE WAR. 

Tuere has lately appeared a book by M. de 
Lanessan, entitled ‘‘Les Enseignements de la 
Guerre Russo-Japanese,”’ which demonstrates how 
very much alive is the critical faculty to things 
naval in France to-day. That country has recently 
had a rude awakening from a dream of fancied 
security, and has discovered that all is by no 
means for the best in its great fighting sea-service. 
Socialism, when confined to civil affairs, may or 
may not be a panacea for all the ills from which 
the body politic is suffering ; this is a matter of 
opinion. What isa matter of fact is that applied 
toa fighting service it spells ruin, with a big R. 
France is likely to pay dearly for the vagaries of 
the egregious M. Camille Pelletan, Socialist Deputy 
and last Minister of Marine, who has done his 
best to ruin the discipline of the navy, concurrently 
with neglecting its material upkeep. The suspen- 
sion of battleship construction in France has been 
due to this amazing person, who took upon himself 
the airs of a naval strategist and tactician, and 
expended the money voted for naval purposes in 
torpedo craft and submarines. Fortunately for 
France, M. Pelletan’s services have now been dis- 
pensed with, and a storm of criticism rages around 
the methods which he thought fit to employ during 
his term of oftice. Sensible men in France, who 
have devoted time and thought to the matter, know 
that just as the battles of one hundred years ago 
were not won by fire-ships, nor by brigs, schooners, 
and cutters, so in the present the battle is, as it 
always has been, with the ship which lies in the 
line of battle. The principle adopted by all great 
sea warriors of the past, which has been epitomised 
by Captain Mahan in the pithy sentence, ‘‘ Strike 
straight at the heart ; it is no good snapping at the 
heels,” has never emerged very clearly in French 
naval affairs, and a tendency to rely upon the 
strategically unsound guerre de course, or warfare 
upon the enemy’s merchant shipping, has always 
had the support of a certain school; hence the 
neglect of battleship construction, which has left 
France so far behind. 

M. de Lanessan, in a sort of historic preamble 
to his book, passes in review the construction of 
the last twenty-five years, and shows that certain 
theories, for which Gabriel Charmes is responsible, 
have been an obstacle to the national and scientific 
progress of the navy ; in particular, specialisation 

as not been carried out in the ship, in view of the 
duty which it will be called upon to perform, but 
in the weapon which it is destined to carry; and in 
this way the torpedo has been developed at the 
expense of the ship. Opposition to ships of large 
tonnage has caused battleships of insufficient size 
to be built, while other nations have been carrying 
on the construction of much more powerful vessels. 
So unfortunate were the effects of this opposition 
that the programme of 1889, which would have 
given France battleships of a greater power than 
any which England possessed at that date, was 
never carried into effect. The Conseil Supérieur 
de la Marine wished at that time to build ships 
of 14,000 tons, a displacement never realised in 





discourages private enterprise and removes stimu- 
lating influences, but is a direct handicap. It 





France until ships of that size were begun in 1901, 


This fear of mastodonte, which may perhaps 
be rendered by the words ‘‘excessive tonnage,” 
and which was certainly not the beginning of 
wisdom, caused the almost total suspension of the 
building of battleships in France, and caused the 
adoption of vessels of high speed, which quality 
was obtained at the expense of guns and protec- 
tion—that is to say, of fighting value. In pur- 
suance of this theory, protected cruisers were built 
which to-day are condemned by the unanimous 
voice of the navy; armoured cruisers were built 
insufficiently armed and insufficiently protected ; 
and — were made to bring out a type of 
ship in which the battleship and the armoured 
cruiser were fused, by the section technique, in 
the year 1898. This “‘ battleship-cruiser,” of 13,700 
tons and 21 knots speed, was to have been armed 
with four guns of 240 millimetres (9.44 in.) and six- 
teen guns of 164 millimetres (6.45 in.), and protected 
with armour of a thickness of 15 to 17 centimetres. 

‘*Not having more protection than armoured 
cruisers,” says M. de Lanessan, ‘‘this vessel was 
condemned never to accept combat with any battle- 
ship worthy of the name, and, in consequence, was 
confined to the réle of an armoured cruiser, with a 
direct inferiority to such a vessel in the matter of 
speed.” 

The questions of the moment at the outbreak of 
the Russo-Japanese War were whether the power- 
fully-armed and protected vessel was of greater 
value than the one which was swifter but more 
lightly armed ; should offensive or defensive tactics 
be preferred ; and should the fleet be adapted spe- 
cially to one or other of these methods ? 

These are the questions which M. de Lanessan 
studies in his book by the light of events which 
have happened during the Russo-Japanese War. 

It will be remembered that at the beginning of 
the war the Russians, taken by surprise, had three 
ships torpedoed ; it was the torpedo craft which 
had the honour of opening the ball; the microbe 
scored the firstsuccess. Was not this the triumph 
of the torpedo, and the vessel in which it was 
carried? At all events this was loudly proclaimed 
by the partisans of the weapon ; but later the effect 
of the attack was much discounted by the want of 
ordinary prudence on the part of the Russians ; 
besides which the automobile torpedo itself had not 
turned out to be the terrible weapon which it was 
supposed to be; it wounded, but it did not kill. 
The opinion formed by this first serious attack by 
torpedo craft upon battleships has not been modi- 
fied by what happened afterwards. Before Port 
Arthur, as well as in the battle of August 10, 
what: M. de Lanessan calls the poussiére navale had 
its uses; but those uses were reduced to that of 
auxiliaries to the big battleships. One could not 
count upon torpedo craft to attack and destroy the 
great ships armed with guns, but they were useful 
after the battle as ‘‘ cripples-toppers,” and to harry 
and possibly to sink those vessels whose top works, 
and, in consequence, whose light guns, had been 
destroyed by the fire of the attacking force. Also 
they were useful as scouts, for exercising surveil- 
lance on the enemy’s fleets at sea, and for watching 
the entrances of ports and harbours ; but they were 
incapable of being put in the place of the big ships. 
‘*One must not condemn their construction,” says 
M. de Lanessan, “but limit their utility to those 
cases in which they can usefully fulfil the duties 
assigned to them. 

M. de Lanessan then goes on to speak of the 
lessons to be learned from the battleship squadrons, 
and says that, not only do they establish the 
predominance of the vessel armed with the gun 
over the ship armed with the torpedo, but they 
have shown that the most useful vessel, and the 
one with the greatest resisting power, is the vessel 
of the line of battle ; this great truth the eminent 
ex-Minister speaks of as if it were a new discovery ; 
but putting this on one side, it will be wholesome 
reading for his Socialist countrymen and the «anti- 
militaristes.” 

The battle of Tsu-shima clearly proved the neces- 
sity of a very strong protection in the case of ships 
of the line; for the four Russian battleships of 
the Borodino type, of which three were sent to 
the bottom by the Japanese fire, had armour of 
only 195 millimetres in thickness, which was quite 
incapable of resisting the projectiles from the 
12-in., 8-in., or even 6-in. guns. ‘‘The conse- 
quence of this teaching is,” says M. de Lanessan, 
*‘that the sad fate of the Borodino type forms a 
complete condemnation of the armoured cruiser, of 
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protection of a vessel to give her greater speed is 
to render it impossible for her to meet a battleship 
of the same tonnage on equal terms which has the 
same armament. If the armoured cruiser does not 
fly before such an adversary, she cannot escape de- 
struction; if she flies, she leaves victory to the 
enemy.” 

In pursuing his examination of the different 
types of ships—the protected cruiser, which must 
disappear as a fighting ship ; the armoured cruiser, 
which should be condemned if it has no other 
réle than to figure in fleet actions—M. de Lanes- 
san studies the naval programme presented to 
Parliament by M. Thomson (the present Minister 
of Marine, successor to M. Pelletan), and regrets 
that this programme does not provide for the simul- 
taneous commencement of the building of six 
battleships of 18,000 tons, and that in the arma- 
ment of these battleships there should no longer be 
guns of medium size; an opinion based on the 
teachings of the Russo-Japanese war. 

The last chapter of the book is devoted to a 
study of tactics, offensive and defensive, and is 
hardly in accord with that school of maritime pub- 
licists who for five and twenty years have de- 
manded the abandonment of the battleship. M. de 
Lanessan is of opinion that the principal reason of 
the success of the Japanese arms has been that 
preparation for the taking of the offensive which 
was ensured by the actual constitution of the fleet. 
Japan, whose finances were strictly limited, formed 
a fleet consisting of very few vessels, but those of 
the most powerful description to be obtained ; in 
the matter of vessels whose réle is that of defence, 
she confined her expenditure to the narrowest 
limits. ‘‘It is not so in France; in the period 
elapsed from 1880 to 1900, we, hampered and 
hindered by the policy of defensive maritime war- 
fare, have built but thirty-four ships which merit 
the name of offensive, which have cost altogether 
714,296,389 francs (28,571,856l.), while we have 
spent on defensive vessels—coast-defence ships, 
gunboats, protected cruisers, and torpedo craft—the 
sum of 514,746,835 francs (20,589,8731.)—almost 
as much as upon the actual fighting ships; and 
upon the declaration of war nearly the whole of 
these ships must be carefully locked up in har- 
bour.” 

‘*Public opinion,” concludes M. de Lanessan, 
‘*is recovering from the illusions which the school 
of passive defence has dangled before its eyes ; 
and the fetish of a navy of defence has been broken, 
and can never again be set upon its pedestal. 
There is no longer any sensible man who believes 
that a navy can be built ‘on the cheap’; and the 
entire country is resolved to make the necessary 
sacrifices which the protection of its coasts, its 
colonies, and its territory demand ; also, by taking 
to heart the lessons of the Russo-Japanese War, 
the Government and the Chambers have recognised 
the grave responsibility which they would incur by 
persisting in the error of a purely defensive navy. 
To-day experience and reason have joined hands to 
prove that the sole method of properly defending 
one’s country is in constituting forces of sufficient 
power to take a vigorous offensive against those 
who menace its repose, its independence, and its 
honour. The illusion of a defensive navy dis- 
appears before the lesson of the Russian defeats, 
at the same time as fades the possibility of any 
longer maintaining a fleet composed of submarines 
and small ships.” 
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THE AMERICAN CEMENT INDUSTRY. 

ALTHOUGH we have become so accustomed to the 
rapid growth of special industries in the United 
States that we are apt to pay little heed to statistics 
published with regard to them, yet the careful 
study of these statistics is often very interesting, 
ore particularly when the industries in question 
are directly connected with the engineering pro- 
fession. Many of these special industries could, of 
course, be named. It is to one of them—the 
cement industry—that our attention has _par- 
ticularly been drawn by information published, 
among contributions to economic geology, by the 
department of the United States Geological Survey. 
The figures there given show great advances. Only 
a very few years ago the output of cement in the 
United States was quite insignificant. In fact, 
there hardly was any output at all, and nearly 
the whole of the cement used in public works 
and similar undertakings came from abroad. 
Now the case is different, and the country itself 





supplies a very large proportion of the cement it 
uses. If we consider only the years from 1900 to 
1903, the advance has been rapid. In 1900 the value 
of the three classes of cement— Portland, Natural, 
and Puzzolana—manufactured in the United States 
was 13,283,581 dols.; in 1903 it was 31,931,341 dols., 
or an increase in three years of about 140 per cent. 
Nearly the whole of this increase was in Portland 
cement, for, although the output of Puzzolana 
(slag) cement rose during the three years from 
274,208 dols. to 542,502 dols., or about 100 per 
cent., the total amount manufactured was so small 
in comparison to Portland cement that it has not 
much influence on the value of the total output. 
The value of natural cement turned out in the same 
time rose from 3,728,848 dols. to 3,765,520 dols.— 
a totally insignificant increase. 

It will be seen from the preceding figures that 
the position held by Portland cement as an indus- 
trial product is vastly superior to that occupied by 
either the natural product or slag cement. This is 
as one would expect, for the uses to which both the 
natural and the slag cement can be put are limited 
when compared with Portland cement. For many 
purposes, of course, the natural cements are well 
adapted, and their manufacture is comparatively 
simple. They can be produced by burning in a kiln 
similar to an ordinary lime-kiln, using a naturally 
impure limestone. containing silica, alumina, and 
iron oxide, and the burning is done at a compara- 
tively low temperature. The process drives off 
nearly the whole of the carbon dioxide in the lime- 
stone, the lime combining with the silica, alumina, 
and iron oxide to form a mass containing silicates, 
aluminates, and ferrites of iron. Should magnesium 
carbonate be present in the limestone, the cement 
formed will contain a corresponding amount of 
magnesia. The mass as it comes from the kiln will 
not slake in water, and it is therefore necessary to 
grind it. The powder, when mixed with water, 
hardens rapidly, and the hardening will take place 
under water ; in other words, it is hydraulic cement. 

Asis well known, Portland cement differs in many 
ways from natural cement. In the first place, it is 
produced in quite a different way, by a method 
much more complex and exact; and, secondly, its 
characteristics are more important. Moreover, 
Portland cement is a definite product, its percent- 
ages of lime, silica, alumina, and iron oxide varying 
between narrow limits, while brands of natural 
cements vary greatly in composition. The tem- 
perature at which Portland cement is burned is 
much higher than that required for natural cement, 
the temperature necessary for the former being 
somewhere near 3000 deg. Fahr., while for the 
latter it may never approach the fusing or clinker- 
ing point. Portland cements are heavier than 
natural cements ; they also set slower, and attain a 
higher tensile strength. In many ways the compo- 
sition of the two is similar, though in the case of 
one its constituent parts are of lime, silica, alumina, 
and iron oxide, artificially mixed in certain definite 
proportions, while in the other they are burned in 
the state in which they are found in Nature. 

In the Puzzolana cements the required wagers 
are made by mixing powdered slaked lime with 
either volcanic ash, or blast-furnace slag, the product 
being simply a mechanical mixture, which is not 
burned at any stage of its manufacture. The 
Puzzolana cements are more suitable for setting 
under water than in air. 

Among the States of the Union, as a producer 
of Portland cement, Pennsylvania takes the lead. 
In 1905 it turned out 9,754,313 barrels of cement, 
having a value of 11,205,892 dols. The State of 
New Jersey was second, with an output of 2,693,281 
barrels, worth 2,944,604 dols. In the year 1890 
there were in the whole of the United States 
only sixteen Portland - cement - producing plants, 
whose output was 335,500 barrels, valued at 
439,050 dols., while in 1903 seventy-one plants 
were at work, with the output previously stated. 
Of these total amounts for the whole of the States, 
60 per cent. was, in the year 1890, manufactured 
in the Lehigh district of Pennsylvania, while 
55.1 per cent. of the total was turned out there in 
1903, showing that the other States are now supply- 
ing a rather greater proportion of the total output 
than they were in 1890. 

The typical American practice in the manufacture 
of Portland cement from dry materials may be said 
to owe its present success very largely to the works 
of the Lehigh district, for, before the manufacture 
of Portland cement in Pennsylvania was com- 
menced, the dry process was not looked upon with 





favour, owing to the fact that in this process 
stationary kilns could not well be used. In the 
early plants, therefore, water was liberally used, 
but, with the introduction of rotary kilns, the dry 
process was adopted, and is the usual practice in 
the Lehigh district. The cement rock is first 
crushed and dried, the former operation being 
generally performed in large gyratory crushers, 
and the latter mostly in rotary dryers. The neces- 
sary amount of crushed and dried limestone is then 
added, and the materials mixed, and again further 
reduced together. The next step commonly taken 
is to pass the mixture to ball mills, though other 
mills are sometimes used. The materials are ground 
to a fineness usually not exceeding 85 per cent., 
through a 100-mesh sieve. This, compared with 
the practice at plants using limestone-clay mixtures, 
is coarse work, but it is not so harmful as might be 
expected, owing to the fact that the mixture is 
mostly made up of cement rock, which is naturally 
well mixed. Before being fed to the rotary kilns 
the materials are slightly damped. 

Lime, silica, alumina, and iron, the essential 
elements that enter into the composition of Port- 
land cement, are to be found widely distributed in 
Nature. Theoretically, therefore, we may say that 
a satisfactory Portland cement mixture may be 
prepared by combining these materials in many 
ways and in varying proportions. At one end of 
the scale there would be the natural rock of abso- 
lutely correct composition; at the other, two or 
more materials, in nearly equal amounts, would be 
required. The great number of raw materials, 
theoretically available are, however, soon reduced 
to a very few under existing commercial conditions. 
Many of them are ruled out of consideration by 
the question of cost, though their chemical com- 
position may be suitable. Again, some materials, 
though quite suitable may be difficult to get or 
hard to break up. So it happens that compara- 
tively few combinations of raw materials are actu- 
ally used in practice, and we find that a Portland- 
cement mixture when ready for burning usually 
consists of about 75 per cent. of carbonate of lime, 
20 per cent. of silica, alumina, and iron oxide 
together, with a remaining 5 per cent. of magne- 
sium carbonate, sulphur, and alkalies that may be 
present. In the United States the various com- 
binations of raw materials at present used in the 
manufacture of Portland cement may be grouped 
under the following heads:—(1) Argillaceous lime- 
stone (cement rock) and pure limestone ; (2) pure 
hard limestone and clay, or shale; (3) soft chalk 
limestone and clay ; (4) marl and clay; (5) alkali 
waste and clay; (6) slag and limestone. 

In 1898 the total production in the United States 
of Portland cement from ‘‘ cement rock” and pure 
limestone was 2,682,304 barrels, and in 1903 it 
had risen to 12,483,694 barrels; that made from 
hard limestone and clay, from 315,608 barrels to 
6,338,520 barrels ; the marl and clay cement from 
545,372 barrels to 3,052,946 barrels ; while chalk 
and clay accounted for 39,000 barrels in 1898, and 
457,813 barrels in 1903. In the figures belong- 
ing to hard limestone and clay, however, the 

roduct from two plants using slag and limestone 
is included, and in the figures under the heading 
“marl and clay” there is the product of one plant 
using alkali waste‘and clay. 

In the natural cement manufactured in the 
United States a clayey limestone is invariably used, 
which has from 13 to 40 per cent. of clayey matter, 
from 10 to 22 per cent. of silica, and from 4 to 16 
per cent. of alumina and iron oxide. The pre- 
sence of magnesium carbonate in a natural rock is 
regarded as merely incidental where, for natural 
cements at least, it takes the place of lime, as far 
as the hydraulic properties of the product are con- 
cerned. The 30 per cent. or so of magnesium 
carbonate found in the cement rock of the Rosen- 
dale district of New York could, for instance, be 
replaced with an equal amount of carbonate of 
lime, and the result would still be an hydraulic 
product. 

The burning of the materials for natural cement 
is usually done in vertical kilns, the limestone and 
fuel being fed into the kilns in alternate layers, 
though in a few plants more advanced methods are 
adapted. The product when burned is reduced to 
powder, for the most part in buhrstone mills, 
though some tube-mills are now used. Limestone 
sufficiently clayey for the manufacture of natural 
cement is found in almost every State of the Union. 

Coming to Puzzolana cements, the materials used 
in the manufacture of these are either natural 
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volcanic products, such as puzzolana, trass, or basic 
slag from the blast-furnaces. We believe, however, 
that natural puzzolanic materials have never been 
used in America, although they exist in various 
districts in the West. The slag cement manufac- 
tured is obtained by the pulverisation, without cal- 
cination, of a mixture of granulated blast-furnace 
slag and slaked lime. It is said that this article is 
often marked as ‘‘ Portland cement,” although it 
differs in composition and properties. If this be 
true, the practice can only be regarded as most 
reprehensible. 

As to the composition of slag cement, it has been 


stated by Tetmajer that the ratio oa should 


i 
never be less than unity, and that the best results 
are obtained when the ratio as give a value of 

i 


0.45 to 0.5, though Prost and Mahon claim to have 
obtained good results from slags in which the 
alumina was much higher than this. 

A point to which attention has been called with 
regard to these slag cements is that the slag from 
which they are manufactured should be cooled as 
suddenly as possible, which can be done by bringing 
it in contact, as it issues from the furnace, with a 
stream of cold water. This treatment breaks up the 
slag into porous particles, and, if it is of suitable 
chemical composition, renders it strongly hydraulic. 
It also removes most of the sulphur in the form of 
hydrogen disulphide. The lime used in cement of 
this kind should be low in magnesia, well burned, 
and carefully slaked. The proportions of slag and 
lime used in the American plants are from 100 parts 
of slag to from 20 to 40 parts of lime. The mixture 
and final reduction are generally carried out in 
tube mills. 

These slag cements are lower in specific gravity 
and lighter in colour than Portland cements; 
cone they set more slowly, though this can be 
overcome by treatment during manufacture. They 
do not very well resist mechanical wear, and in dry 
situations they do not set in a satisfactory manner. 
Under water, or in permanently damp situations, 
they are, however, useful. 





THE COTTON INDUSTRY IN JAPAN 
AND INDIA. 

Tue developments which have taken place in 
the cotton industry in Japan and India in recent 
years should be carefully noted by Lancashire 
manufacturers. The one country is our ally, and 
the other our dependency ; but these relations will 
not prevent an increasing competition which will 
apc affect economic conditions in Britain. 

he supply of raw materials, the conditions of 
labour, and the efficiency of management are the 
chief factors in determining the future of any indus- 
try, as we cannot imagine any pvlitical arrange- 
ment which would, to any extent, influence it. In 
no other industry is so wide and intelligent an out- 
look required as in the cotton manufacture. The 
supply of raw material is becoming more and 
more difficult every year, and the problem is being 
complicated by the reckless speculation which is 
carried on. New appliances and methods of work- 
ing are being introduced, especially in America, 
while the conditions of labour in different parts of 
the world are very varied, so that altogether those 
engaged in the cotton industry must exercise a high 
order of intelligence if they are to survive in the 
struggle for industrial existence. 

The development of the cotton industry in Japan 
has been one of the most remarkable features in the 
industrial revolution which has taken place in that 
country. It was introduced as far back as the year 
1865, when the Daimyo of Satsuma started a cotton 
mill of 6000 spindles, the machinery being im- 
ported from England; but it was not until 1870 
that the second mill was started by a private 
capitalist in the neighbourhood of Tokio. It was 
not, however, until some of the graduates of the 
Imperial College of Engineering, who had enlarged 
their experience in Britain and America, entered 
into the business that it made much progress, and 
for some years that was very rapid. A consider- 
able amount of speculation, accompanied by un- 
sound financial arrangements, checked the develop- 
ment, but for some years it has been steady. The 
figures for the years 1893 to 1903, given in the next 
column, are very instructive. 

A recent report which has been published de- 
scribes the prosperity of the Japanese cotton- 





Development of Cotton Industry in Japan. 








| | ae 

i\Number, Gross | Ave Quantity of Total 

| of | Amount of | N cmiear ot Raw and | Produc- 
Year. | | Ginned tion of 

Cotton | Capital | Spindles Setten Te- | Cotten 

| Mills. | Invested. |used Daily. ended. Veen. 

| y | kwan | kwan 
1893 40 | 11,271,005 381,781 11,531,307 | 10,666,744 
1804 45 13,308, 476,123 | 17,179,274 | 14,620,008 
1895 47 16,392,058 518,736 21,771,346 18,437,011 
1896 Ss « G1 22,860,709 692,384 24,803,618 20,585,485 
1897 | 7 36,414,728 768,328 32,068,243 26,134,120 
1898 77 42,342,080 | 1,027,817 42,544,656 32,163,239 
1899s (8&3 33,023,317 1,170,327 42,962,406 43,052,402 
1900 | 80 | 35,908,512 | 1,144,027 38,323,770 32,419,641 
1901 81 36,690,567 1,181,762 38,681,886 33,115,829 
1902 +80 34,459,082 1,301,118 44,286,547 38,458,947 
1903, 76 34,405, 1,290,347 45,521,389 39,120,772 

Yen = 28. 582. Kwan = 8.2673297 lb. (Avoir.) 


spinning industry during the first six months of 
last year as having been unprecedented. The 
demand for cotton yarn had largely increased with 
the requirements of the army, but the activity of 
the export trade has been extraordinary. The 
profits of the spinning companies have been aug- 
mented by the coincidence of low prices for the 
raw material with high prices for the manufactured 
article.’ One company has declared a dividend for 
the half-year at the rate of 36 per cent. per annum, 
while five others have distributed more than 30 
per cent. All the other spinning companies have 
declared dividends of from 10 to 20 per cent. The 
average rate of dividend on the paid-up capital of 
the cotton-spinning companies in Japan during the 
first half of the year 1905 works out at 17 per cent., 
compared with 6.6 per cent. for the first half, and 
8.5 per cent. for the second half of 1904. 

e would like to have a little more information 
with regard to the conditions of labour in these 
mills than is generally available, as some rather 
wild statements have been published with regard 
to them. When, however, we remember the state 
of affairs in the cotton industry in Britain at 
the beginning of last century, we need not be 
surprised if things are not all they ought to be 
in Japanese cotton mills. Wages have certainly 
risen considerably. In 1893 the average daily 
wages of the male operatives were 0.174 yen, while 
in 1903 they were 0.330 yen, or nearly double. 
Tn 1893 the average daily wages of female opera- 
tives were 0.094 yen, while in 1903 they were 0.206 
yen, or more than double. In the same period the 
hours of labour for the double shift per day had 
been reduced by two. The cost of living has con- 
siderably increased, so that the spending power 
of the wages is not so great as it was ; but, on the 
whole, the economic condition of the workers has 
considerably improved. 

The Board of'Trade has received from the India 
Office a report on the cotton industry of British 
India, which shows that at the end of 1904-5 (year 
ended March 31) there were in India 203 cotton- 
mills, containing 47,305 looms and 5, 196,432 spindles, 
being about four times the number in operation in 
Japan. Of this number 109 were exclusively 
spinning- mills; five were exclusively weaving- 
mills ; and in 89 mills both spinning and weaving 
were carried on. They employed a daily average 
number of 196,369 persons. The figures given 
are 127,607 men, 37,728 women, 18,784 young 
persons, and 11,865 children. Five of these 203 
mills, with 97,604 spindles and 36 looms, were 
closed throughout the year. Particulars are given 
in the report of the capital of the various com- 

nies; but into these we need not enter. The 

mbay Presidency possesses 70 per cent. of the 
mills, 70 per cent. of the spindles, and 76 per 
cent. of the looms. In native states and French 
territory there are 19 mills, with 3565 looms and 
284,050 spindles. Only 36 of the mills are owned 
otherwise than by joint-stock companies. The 
industry dates from 1851, when the first mill was 
started. In the last twenty years the number of 
mills has increased by 128 per cent., and their 
working capacity has been proportionately aug- 
mented, the number of looms having increased by 
193 per cent., and of spindles by 138 per cent. 

The total production of yarn in the mills in 
British India is, so far as reported, as follows :— 


Above No. 25. 

















Year. Nos. 1 to 25. Total. 
Ib. Ib. Ib. 
1900-1 | $15,310,408 27,467,144 $42,777,547 
1901-2 | 527,448,637 $2)556,211 560,004,848 
1902-3 ..|  528'565,053 35,246,987 558,812,040 
1903-4 "| 616,208)375 40,987,417 556,190,792 
1904-5 510.075,140 45,873,286 555,948,426 





The great decline in 1900-1 was due partly to the 
drought in India, which impaired the purchasing 
power of the people at the same time that it raised 
the price of the raw material, and partly to the col- 
lapse of the markets in China, which, after being 
overstocked with supplies from India and Japan, 
were prevented from operating by the serious dis- 
turbancesin that country. During the past three or 
four years normal conditions have returned, and a 
state of unusual financial prosperity has been created. 
A noticeable fact is the continued increase in the 
production of yarn of counts higher than No, 25, 
thus bringing the competition more directly against 
Lancashire. Using Egyptian and other imported 
cotton, the Bombay mills are now spinning an 
appreciable quantity of yarns of No. 40 and up- 
wards. 

The production of woven goods during the last 
five years was as follows :— 





Year. Grey. Other Kinds. 
Ib. Ib. Ib. 
1900-1 79,583,046 16,261,544 95,844,590 
1901-2 96,210,170 19,755,989 115,966,159 
1902-3 95,645,472 21,639,160 117,284,632 
1903-4 106,515,125 25,361,102 131,876,227 
1904-5 124,363,183 28,378,647 152,741,830 


The weaving-mills were less affected than the 
spinning-mills by the high price of cotton in 1903-4, 
for there was a considerable advance in the price 
of cloth, both the home and the foreign demand 
being good ; and in the following year these high 
prices were still realised when the prices of raw 
cotton had fallen to normal levels. Weaving is 
concentrated in the Bombay mills to an even 
greater extent than spinning, the mills of that 
province producing about 86 per cent. of the whole 

uantity woven in British India. Madras and the 

Tnited Provinces produce about 4 per cent. each, 
and the Central Provinces 5 per cent. of the whole. 








THE CHARING CROSS DISASTER. 

Tue verdict given at the coroner’s inquest on 
Monday last as to the cause of the disaster to the roof 
of Charing Cross Station was the only one possible 
in face of the evidence. The roof was found to 
have collapsed owing to the breakage of a tie-bar, 
the cause of the breakage being a concealed flaw, 
for the existence or non-discovery of which no 
blame could be attached to the railway company. 
Every possible assistance was given to the jury in 
arriving at their verdict ; the broken end of the 
bar, carefully preserved under a glass shade, was 
present for their inspection, and a fine model of the 
two bays of the roof which fell had been made by 
the railway company to assist the verbal explana- 
tions of the witnesses. Any engineer looking at the 
broken end, a photograph of which we reproduce 
on the opposite page, would need no further explana- 
tion of the breakage. The end of the bar had been 
welded on, but the metal had been united properly 
over only about one-third of the section, so that the 
stress at that point was three times as great as it 
was designed to be. In fact, it was more than this, 
for the sound metal, being at one side of the line of 
tension, was subject to a bending force, and the 
state of affairs was somewhat similar to a notched 
bar under bending stress, to which, as is well 
known, the ordinary rules of calculating strengths 
do not apply. 

The tie-bar was nominally 4} in. in diameter at 
the point of breakage, and at the time of the 
accident was under a tension of 80 tons. This 
includes the weight of the temporary staging put 
up for the purpose of the cleaning and painting 
operations which the ironwork was undergoing at 
the time. Although the staging was in some 
respects an added load to the roof, its effect had 
been carefully considered before it was erected ; 
and what stresses it added to the principal were 
far less than would have been caused by the wind 
and snow the roof was designed to carry. In fact, 
the roof must have been stressed at the time of the 
accident far less than during the high wind which 
prevailed a week or two before. Why it failed 
when it did, instead of at any moment during the 
forty years of its previous existence, is a mystery; 
but had it chosen any less opportune time, the 
victims might have been told in hundreds, in place 
of the half dozen who actually lost their lives. The 
only explanation seems to be simply that the over- 
sti metal could not hang on any longer. 

When the roof was built steel was unknown for 
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structural purposes, and the use of iron necessi- 
tated a considerable amount of welding to build up 
large articles from the comparatively small pieces 
in which iron can be manufactured. Each tie-bar 
was made of eight smaller bars, which had to be 
welded to form a solid rod of the required diameter. 
The sections of the tie-bars of the roof in question 
are about 19 ft. long, with slightly enlarged ends, 
where they are screwed to enter the coupling-boxes. 
The one which broke failed, as we have said, where 
the screwed end had been welded on. It is no 
very easy matter to make sound welds in 44 in. dia- 
meter material, and provided that the external ap- 
pearance of the apse is satisfactory, there is no 
practical means of ensuring that the weld is sound 
except by destroying the bar. The most that can 
be done is to make a careful external examination, 
which, of course, affords no evidence as to the state 
of affairs in the interior. It might, perhaps, be 
possible in a laboratory to detect internal flaws by 
noticing irregularities in the drop of electric poten- 
tial along the bar, or by observing an increase of 
magnetic reluctance at the faulty part ; but any 


ness was not detected during the manufacture or the 
periodical inspections of the roof is a matter more 
for regret than for astonishment. It was admittedly 
as bad as a weld could well be, yet it had such an 
unfortunate goodness on the exterior that it with- 
stood examination over and over again. Round 
the circumference of the broken end a large num- 
ber of bright spots could be seen, after the fracture, 
bounding the blackened interior, and proving that 
the metal had been in union at those points, and 
that there could have been no externally visible 
separation of the welded surfaces to give rise to 
suspicion of the soundness of the joint. Probably 
not one in ten thousand dangerously bad welds 
appear perfect on the exterior, yet this one did, 
and the deception has cost six lives and a vast sum 
of money. Rather than risk the existence of another 
similar source of danger, the company, as is well 
known, has decided to remove the entire roof. 

It is well that it was made clear at the inquest 
that there was no lack of adequate supervision and 
maintenance of the roof. Its condition was accu- 





rately known by the company’s engineers, and the 





method of this nature is far too refined for prac- 
tical purposes. Until something more suitable 
for workshop use than a potentiometer or per- 
meameter can be devised, the method of visual 
inspection will have to be relied on. That 
this method is usually sufficient is proved by 
the remarkably few cases of accident due to bad 
welds. Every link of every chain contains at least 
one weld, and, as Sir Benjamin Baker pointed out 
in his evidence, every battleship of every navy in 
the world depended for safety upon the efficiency 
of the welds in every individual link in the chain 
cables. ‘The perfection with which such welds can 
be made was illustrated by the tests we published 
recently of the chain cables made to hold the new 
express Cunarders ; and to weld up the links of a 
large chain is infinitely more difficult than to weld 
the end on a straight tie-bar. 

With all the assurance that comes of complete 
ignorance, one of the morning papers solemnly 
stated that tie bars of roofs like that of Charing 
Cross should be made of a single length, without 
welds. Such a tie-bar would be about 170 ft. long, 
and weigh over 4 tons, and even were its manu- 
facture possible, its transportation and erection 
would be quite impracticable. Another paper 
published a leader tending to make the public 
afraid to trust their lives inside a building with 
an iron roof. An iron roof is at least as 
safe as any other structure in this world; but 
any event connected with engineering which 
interests the general public, seems certain to be 
seized on by the non-technical Press as an occa- 
sion for a display of most profound ignorance of 
scientific matters. A bad weld is always liable to 
fail sooner or later, and this one eventually did 





fail, and that is the whole matter. That its bad- 





state of the ironwork was thoroughly good as far 
as corrosion was concerned. No paint has yet been 
devised which will forma perfect protection to iron- 
work situated in the conditions met with on the 
roof of a steam railway station ; but considering 
the forty years’ service of the structure, its deterio- 
ration was as little as could be expected. The 
glazing bars and the light bracing girders had 
suffered most, on account of the condensation of 
water from the glass upon them ; but their effect 
on the stability of the structure is nothing, and 
even they were being replaced wherever they had 
been at all affected by corrosion. We have had, 
through the courtesy of the company’s engineers, 
many opportunities recently of personally examin- 
ing the condition of the roof, and have no hesita- 
tion in saying that we could find no material corro- 
sion in any important member. In the case of 
the tie-bars, except on the under sides where mois- 
ture had run down, and which were exposed to the 
fumes from the engines, the old paint was perfectly 
smooth and good. The under sides were a little 
pitted, but the reduction in area was insignificant. 
As far as rust or undue stresses were concerned, 
Sir Benjamin Baker said he considered the roof to 
be in a far safer condition than half the Atlantic 
steamers; and Sir John Wolfe Barry, another 
witness, confirmed the opinion that rust or absence 
of paint had no share in causing the accident. 

o have traced the accident to such an obvious 
cause is satisfactory in many ways. If no flaw, or 
other apparent reason, had been found, a feeling 
of mistrust of iron structures would have been set 
up which would have reacted unfortunately —_ 
engineering design. No doubtful hypotheses of allo- 
tropic modifications or molecular réarrangements 
are required to account for the failure, for which 


a fault which must have been known to blacksmiths 
since the days of Tubal Cain is alone to blame. It 
will be a pity if the accident frightens engineers 
from designing graceful and lofty curved spans— 
such as the St. Pancras roof for instance—and 
ties us down to low and ugly flatnesses for important 
roofs. Cheaper the latter undoubtedly are; but 
cheapness is not everything, and structures that 
are practically public resorts should gratify the 
artistic sense. In so doing they provide an educa- 
tion far higher than rows of old masters acquired 
at fabulous prices, and seen only by the people 
who can and will take the trouble to hunt them 
out in a picture gallery. 








NOTES. 
Lack or Rotuine Stock In GERMANY. 

THE carriage famine on the German railways is 
again being freely commented upon, more especially 
in connection with the Prussian-Hessian Railway 
Company. The shortness of rolling stock dates 
from the last decade or two of the last century, 
when a somewhat excessive economy prevailed as 
regards the building of new trucks, and it natu- 
rally makes itself most inconveniently felt in the 
autumn, when the transport of beetroot generally 
clashes with an extensive coal traffic. The com- 
paratively liberal sums which, during the last few 
years, have been expended upon rolling stock, and 
which for the years 1902 and 1903 amount to 
about 5,000, . annually, for the year 1904 to 
7,000,0001., and for the last year to upwards of 
7,500,000/., representing annual additions of re- 
spectively 12,000, 12,000, 16,000, and 17,700 goods 
wagons, have, of course, helped in many directions ; 
but the lack of rolling stock this last autumn was, 
all the same, so serious that it materially inter- 
fered with trade and industry. The cause for this 
is, of course, that the demand for transport has 
increased at a still greater rate than the capacity of 
the additions. As an instance it may be mentioned 
that for November last the aggregate demand for 
wagons had increased by 18.7 per cent., as com- 
pared with the previous year ; whilst the capacity 
of the railways had only increased 11.7 per cent. 
The requirements of the Upper Silesian coal dis- 
trict for October were 25.7 per cent. larger than the 
same month last year, and those of the pine dis- 
trict had even risen 40.9 per cent. 


New OrpNAnce Works IN ITALY. 


An important accession to the engineering works 
of Italy has just been arranged by the association 
of several Italian firms in a new company, which 
is to have the big - of the experience and 
reputation of Messrs. Vickers Sons and Maxim, 
Limited. This new concern is to be named the 
Vickers - Terni Societé Italiana d’Artiglieria e 
Armamenti, and is constituted by representa- 
tives of the well-known shipbuilding firms of 
Orlando, of Leghorn, and Odero, of Genoa, and 
of the large steel-forging and armour-manufac- 
turing works of Terni. These firms are well 
known in connection with naval work; Messrs. 
Orlando have built a series of armoured cruisers 
for several South American republics, and they, 
along with the Odero firm, have built extensively 
for the Italian Navy. But the facilities in Italy 
for manufacturing guns and gun-mountings have 
not been considered adequate, and the new concern 
has been organised for the purpose of meeting 
this requirement, as well as for securing for Italy 
the Vickers system of ordnance. The new com- 

ny has a capital of 10 million francs, and Mr. 
Albert Vickers is chairman, and Commandatore 
Giusep Orlando, vice-chairman, and among 
the other directors are Chevalier Prina, presi- 
dent of the Terni Company, and Signor Attilio 
Odero. The new company will confine itself 
to ordnance work. It has been fortunate in the 
selection of such a situation as Spezia, the Ports- 
mouth of Italy, for the works, which will ultimately 
cover an area of 32 acres. These works are being 
rapidly advanced, and so far as machine equipment 
and organisation are concerned, will embody all 
that the best experience has proved essential for 
securing the highest efticiency. 


Ve.ocity or Réntoen Rays. 

The velocity of the Réntgen rays, which theo- 
retically should be the same as that of the light 
waves, had not, so far, been determined. When 
Erich Marx, of Leipzig, who explained his investi- 





gations to the Naturforscher Versammlung at Meran 
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this autumn, started his experiments, he thought 
that a curious observation, made two years ago by 
Luther and Uschoff, would afford a convenient way 
of measuring this velocity. Luther and Uschoff 
noticed that when Réntgen rays fall on a photo- 
graphic plate which had previously been exposed, 
the blackened portions become darker ; but when 
the Réntgen rays acted first, and the light after- 
wards, the darkening was diminished in intensity. 
If, therefore, two circuits were branched off from 
an induction apparatus, the one comprising a 
sparking gap and the other a Réntgen tube, and 
the rays received on the same plate, it might be 
possible, by — the lengths of the two cir- 
cuits, to compare the velocities of light and of 
the rays. The method proved unworkable, how- 
ever, because each spark produces several systems 
of waves. The method by which Marx succeeded 
is in principle that by which Fizeau determined 
the velocity of light, and Des Coudres and Wie- 
chert, in 1898, measured the velocity of cathode 
rays. The resemblance is, however, limited to the 
principle. Marx does not make use of toothed 
wheels, and it would be useless to attempt any 
description of his experiments, though his final 
apparatus was simpler than one might expect. The 
Rontgen rays are produced by Hertz vibrations. 
The cathode of a highly-evacuated Réntgen tube is 
excited in synchronism with the Hertz vibrations, 
and the arrangement is such that the Hertz waves 
will, on arrival at the cathode, find a negative 
potential on this electrode, or only a feeble posi- 
tive potential. The cathode will thus send out 
cathode rays when the adjustinent is perfect. If 
the distance of the Réntgen tube from the screen is 
too large or toosmall, there will be no cathode rays, 
and the screen will remain dark. Several conditions 
may evidently complicate these experiments. We 
have to consider the propagation of the rays in the 
Réutgen tube, the influence of phase differences, Kc. 
But Marx appears to have overcome these difficulties 
in his long series of experiments, and his result is 
that the Réntgen rays are propagated with 
the velocity of light waves in accordance with 
theory. The two velocities are the same within 
about 5 percent. The apparatus would be suitable 
for the examination of any radiation of a periodic 
character, or of any radiation which can be resolved 
into periodical impulses ; and if that is really con- 
firmed, a way would once more appear to offer 
itself for investigating the fundamental problem, 
whether or not the movement of the earth does 
affect the velocity of light. 


RaILways in MANCHURIA. 


We learn from the newspapers just to hand from 
Japan that considerable interest attaches in that 
country to the railways which will be built in 
Manchuria for the purposes of linking up the 
Korean and the Manchurian systems. The Japan 
Daily Mai’: states that the projects examined into 
for that purpose are three. The first was a line 
from Wiju (New Wiju) on the Yalu to Fenghwang, 
thence to Lienshan and Motien, thereafter fol- 
lowing the valley of the Taitsz to Liaoyang. The 
second was a coastwise line. This also was to 
set out from Wiju, and ing through Hsuyen 
was to strike the East Chinese main line at Tashi- 
Kiao. The third was to start from Antung, pro- 
ceed to Fenghwang and Motien, and finally reach 
Mukden. These three routes may be designated 
respectively the median line, the coast line, and 
the northern line. The coast line was open to 
special objection, and the median line would have 
involved a very heavy piece of bridgework over the 
Liao. In the case of the northern line, even the 
great river must be spanned by a bridge 2500 ft. 
long. All things considered, however, this northern 
route has been preferred. One good result of modern 
military operations on a large and protracted scale 
is that they leave behind them many much- 
improved roads and embryonic railways. Thus it 
appears that the Japanese troops, under the pres- 
sure of transport necessities, have already built a 
military line from Wiju, vid Fenghwang and 
Motien, to within 29 kilometres of Mukden. 
The road was not carried through on account 
of deficiency of material; but rails have now 
reached Hsiamatung, and the interval between 
that place and Mukden will be rapidly filled 
in. here is a railway construction bureau 
in Manchuria, having its head office at Che- 
mulpo, in Korea, and a branch at Hsiama- 
tung ; and a number of the most distinguished 
civil engineers in Japan have been over for 








purposes of observation and consultation, so 
that we may expect the lines to be laid out 
to the best advantage. The military line has a 
gauge of only 2 ft., but its construction involved 
a good deal of bed-work, which will be subsequently 
available for the permanent way. The question 
is now being discussed whether to convert the 
line into a 34-ft. gauge, or into one of 4 ft. 8}in. 
The military have also constructed a line from 
Hsinmintun to Mukden, and operations have 
already been commenced for converting it into 
a 3-ft. gauge. It is evident from all this 
that a very extensive system of railways in Korea 
and Manchuria will ultimately be in Japanese 
hands. In Korea there will be the Seoul-Che- 
mulpo line and the Fusan-Seoul-Wiju line, with 
branches to Masampo, Gensan, and other places. 
In Manchuria there will be the central line from 
Port Arthur to Changchun, the Kirin-Changchun 
line, the Mukden-Hsinmintun line, and the Wiju- 
Mukden line. All this, however, involves heavy 
outlay, and the financial difficulties may cause more 
delay than those of an engineering nature. There 
can be no doubt, however, that when the lines 
which have been proposed have been carried out 
they will have not only very important financial 
results, but will have an important bearing on 
political problems, thus again proving that the 
engineer is the real revolutionist, as he pro- 
foundly alters the conditions affecting economic 
and political problems. 


THe Nippon Yusen Kalsna. 


The half-yearly meeting of the Nippon Yusen 
Kaisha (the Japan Steamship Company) was held 
in Tokio at the end of November in last year, 
at which, after reading the business report, Mr. 
Kondo, the president of the company, delivered 
a speech, in which he said that the company’s 
various steamship services would not be reinstated 
until towards the end of the present year, owing 
to the Government’s demand for transports. The 
business during the next half-year would be 
similar to that of the term just ended; but in 
the latter half of this year there would be a sur- 
plus transport capacity due to the release of the 
transports, and the company might experience a 
hard time. The general meeting then approved 
of the following accounts for the term April 1 to 
September 30, and re-elected the directors and 
auditors of the company :— 





Yen. 
Balance brought forward ... 994, 284.476 
Net profit ... sei Le 1,524,820. 384 
Total 2,519, 104.860 
Toreserve ... sea ‘is me 76, 241.020 
To allowances to directors and 
auditors... Sed ce se 71,358.110 
To dividend (10 per cent, per 
annum)... ay = ... 1,100,000.000 
To bonus to shareholders (2 per 
cent. per annum)... os st 220,000.000 
Carried forward 1,051, 505.730 


The business report gave an interesting account 
of the operations of the company during the half- 
year under consideration, many of which were 
special on account of the war with Russia. All 
the distant lines, except that to America, remained 
suspended. On the Oriental and the domestic 
lines the regular services, however, were maintained 
with a small number of the company’s steamers, 
which had been excluded from the first from the 
Government service, and with chartered steamers. 
When the Japanese control of the sea had been 
assured by the naval victory of May last in the 
Sea of Japan, the company at once re-instituted the 
services in the neighbouring waters, and inaugu- 
rated a few new lines. The nace wen He chartered 
steamers at the end of the term numbered thirty-two, 
and represented 72,000 tons in displacement. The 
European service was not run by the company’s 
vessels, but by six steamers under a special con- 
tract,as in the preceding term, the company under- 
taking simply to deal in passenger and freight traffic. 
The company thus maintained a monthly service 
and also’its relations with the shippers. Of these 
steamers, three, belonging to the Ocean Steamship 
Company, were withdrawn from the service at the 
middle of the term, and since then the vessels 
lying the service have consisted of five vessels 
Easesing to Messrs. Bucknall Brothers, and one 
to Messrs. Charles Barry and Co. Owing to the 
abundant cargo in Europe awaiting transportation 
to the East, the company chartered six other vessels 


for the single trip from Europe to Japan, and two 
for use at home, besides concluding a contract 
for two other vessels. In concluding a review 
of the operations of the half-year, the report 
states that the passenger and freight traffic pros- 
pered to a remarkable degree as the result of 
the victories won by the army and navy. More- 
over, the company had been taught by experi- 
ence to use the foreign steamers in an economical 
way ; while, on the other hand, there were con- 
siderable receipts on account of the military trans- 
port service. 








THE LATE MR. V. DAYMARD. 

By the death of Mr. Daymard, which occurred on 
December 31, naval architecture loses a true exponent, 
while his fellow-workers throughout the world lose a 
most genial friend. Mr. Daymard was born in 1837 at 
Montrichard, near Blois. After a course of brilliant 
studies at the Paris Polytechnic School, he was ap- 
pointed engineer to the Toulon Arsenal, then to the 
Arsenal at Rochefort, serving in the interval, for a 
period of three years, as engineer to the Compagnie 
des Messageries Maritimes. He was a born naval 
architect, and by his activity he soon took a leading 
position in all naval matters. At three different 
— in 1859, almost immediately on leaving the 

ao School, and on the placing in commission 
of the first armourclads, then in 1864, and again in 1870, 
he was appointed for duty on board ship, where he had 
an opportunity of investigating in detail all the require- 
ments of the service from a practical standpoint. In 
the latter year, 1870, he was sent to Senegal to 
superintend the raising of the sunken transport La 
Corréze, a work in which he was completely successful. 
In 1874 he was invited by the Compagnie Générale 
Transatlantique to enter their service; he accepted, 
and ultimately took an important part in the renewal 
of this company’s fleet of steamers. Shortly after 
entering upon his new duties he was appointed to 
superintend the work of lengthening two trans- 
Atlantic steamers at the yards of Messrs. R. W. 
Hawthorn, Leslie, and Co., Limited, of Newcastle. 
He then took charge of the Trans-Atlantic Company’s 
technical departments at St. Nazaire and Havre; 
in 1879 he was appointed at Marseilles, in which 
port his a were establishing an important 

tal service. uring his period of activity at 
arseilles he succeeded in refloating the mail boat 
Charles V., which had sunk off the Algerian coast. 
From Marseilles he came to this country to superin- 
tend the construction of a fleet of twelve ships for his 
company, then in course of construction, with Messrs. 
Elder (Fairfield Company), Caird and Co., A. and J. 
Inglis, and Wigham Richardson. In recognition of 
his services the Compagnie Générale Transatlantique 
appointed him, in 1884, their chief engineer, in 
succession to Mr. Audenet. He supervised the 
completion of the Champagne, and designed new 
ships. In 1888-the Eugéne Pereire was put in 
service ; this was the first steamer to be built on 
Mr. Daymard’s plans, and the pioneer amongst 
the fast sailing steamers which since then have 
regularly ensured the service between Marseilles 
and Algiers. Mr. Daymard also designed the 
Navarre for the mail service between St. Nazaire and 
Mexico ; the Touraine, for that between Havre and 
New York; then the Lorraine and Savoie for the 
same line. All of these marked a step in advance in 
ship construction, not only because they contained 
the most appropriate among the many improvements 
which were then, as now, Salen carried out in naval 
architecture, improvements to which the designer 
always gave his careful attention in the light of sound 
criticism ; but also, and mainly perhaps, by reason of 
his devotion to his profession and his thorough know- 
ledge of the class of traffic to be dealt with. In 
1901 Mr. Daymard resigned his situation as chief 
engineer to the Compagnie Générale Transatlantique, 
though remaining their consulting engineer, and was 
appointed chief engineer to the Barca Veritas; he 
revised the rules and regulations of the latter bureau 
and drew up new ones for river navigation. He was 
rn cata | appealed to by different private com- 
panies, shipbuilders, and yachtsmen, to whom he was 
ever ready to give friendly advice on technical ques- 
tions. Of late years he had given great attention to 
the use of explosion motors for naval purposes, and 
was an eager champion in the development of auto- 
mobile navigation. At the death of Mr. de Bussy, he 
was unanimously elected President of the Association 
Technique Maritime, of which he was one of the 
founders. He gave a great portion of his time to 
this association, the object of which is to further pro- 
gress in naval construction. His ‘‘ études” on ship 
propellers are well known ; he was the author, among 
other works, of a paper on ‘‘ A New Method for Cal- 
culating, and Some New Curves for Measuring, the 
Stability of Ships at all Angles of Inclination,” read 
before the Institution of Naval Architects in 1884, of 





which he was a member. 
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AMERICAN METALLURGICAL INDUSTRY. 


Tue development of metallurgical industry in the 
Southern States since the close of the American Civil 
War is one of the most interesting features of Ameri- 
can industrial life. During the ten years ending with 
1904, inclusive, southern metallurgy made a respect- 
able advance, but probably did not show quite the 
vigour which it had been expected to display. The 
output of pig in 1904 compared as follows with the 
corresponding production in 1895 :— 


State. 1904. 1895. 

Tons. Tons. 
Alabama 1,453,513 854,667 
Georgia ie: 70,156 31,034 
Kentucky os 37,106 63,780 
North Carolina at 323 
Tennessee 302,095 248,129 
Texas .. 5,530 4,682 
Virginia 310,526 246,589 


It should be noted that the output of North Caro- 
lina for 1904 was included in that of Georgia, being, 
apparently, of insufficient importance to secure more 
detinite recognition. It will be further observed 
that the production of Kentucky made no advance 
during the ten years, but, on the contrary, 
exhibited a positive decline. The output of Texas 
also remained practically stationary, while a rather 
appreciable decrease was observable in the case of 
Virginia. The aggregate pig iron production of the 
seven Southern States in 1904 was 2,178,927 tons, 
while in 1895 the corresponding total stood at 1,549,204 
tons. It isonly in ys sn and Tennessee that metal- 
lurgical enterprise exhibits any decided activity ; and 
even in those States the output of 1903 was not main- 
tained in 1904. Far more vigour is observable in the 
production of pig iron in the New England and Middle 
States, their output in 1904 comparing as follows with 
that of 1895 :— 


State. 1904. 1895. 

Tone. Tons. 

Connecticut 8,822 5,615 
Maryland 293,441 10,916 
New Jersey 262,294 55,502 
New York 65,709 181,702 
Pennsylvania .. 7,644,321 4,701,563 
West Virginia. . ms 270,945 141,968 
Massachusetts ‘a + 8,149 4,710 


It will be noticed that the output of Connecticut 
and Massachusetts remains unimportant, but that a 
considerable advance was made during the last ten 
years in Maryland, New Jersey, New York, and 
West Virginia. The position of Pennsylvania as the 
chief metallurgical State of the American Union re- 
mains quite unaltered, and appears to be altogether un- 
assailable, the increase in its output of pig during the 
ten years having been more than the production of 
the seven Southern States all put together. It may 


be added that the aggregate output of pig in the New | Co 


England and Middle States in 1904 was 9,088,781 
tons, while in 1895 it stood at 5,101,576 tons. Metal- 
lurgy showed a respectable advance in the Western 
States and Territories in the decade ending with 1904 ; 
but this result was almost entirely attributable to the 
development of pig-iron production during the ten 
years in Illinois and Ohio. Colorado, Michigan, and 
Visconsin are gradually growing in importance as 
iron-making districts, but they still occupy only 
second-rate —., Indiana, Minnesota, and Mis- 
souri turned out a little pig iron at one time; but 
they appear to have now practically disappeared from 
the list of iron making States. The annexed table 
shows the production of pig iron in Colorado, Illinois, 
Michigan, Ohio, and Wisconsin in 1904 and 1895 re- 
spectively :— 


State. 1904, 1895. 

Tons Tons. 
Colorado 151,776 58,508 
Illinois .. 1,655,981 1,006,091 
Michigan 233,225 91,222 
Ohio... 2,977,929 1,463,789 
Wisconsin 210,404 148,400 


It will be observed that the increase in the output 
of pig in Illinois during the ten years was a little over 
60 per cent., while the output of Ohio was more. than 
doubled in the same period. The whole production 
of pig in the Western States in 1904 amounted to 
5,229,325 tons, as compared with 2,795,528 tons in 
1895. The aggregate output of pig throughout the 
United States advanced from 9,446,308 tons in 1895 
to 16,497,033 tons in 1904. The output of each of the 


ten years is indicated by the following table :— 
Year. Tons. Year. Tons. 
1895 .. 9,446,308 1900 .. 13,789,242 
1896 .. 8,623,127 1901 .. 15,878,354 
1897 .. .. 9,652,680 1902 .. 17,821,307 
1898 .. . 11,773,934 1903 .. 18,009,252 
1899 .. 13,620,703 1904 .. 16,497,033 


It will be noticed that the production of 1904 was 
very considerably exceeded in both 1902 and 1903. 
This is, no doubt, explained by fluctuations in the 
demand ; but, upon the whole, American metallurgy 
undoubtedly made very great strides during the ten 
“ome ending with 1904. This was much assisted 
’y the enormous development of American coal- 
mining industry, the cheapness and abundance of iron 
minerals, and the excellent means of communica- 








tion afforded by railways and lake and canal naviga- 
tions. The increased progress of American coal-mining, 
for instance, is shown by the advance of bituminous 
coal production from 193,323,187 tons in 1889 to 
351,687,933 tons in 1903, while the output of Pennsyl- 
vanian anthracite was also carried from 53,944,647 
tons in 1889 to 152,036,448 tons in 1903, Another 
factor has been the great addition to American popu- 
lation during the last 20 years, through an es tl 
unprecedented immigration. The check which the 
production of American pig iron experienced in 1904, 
as compared with 1903 and 1902, would appear to 
show that the advance in the output was too rapid— 
that is, that it outstripped the current demand. The 
production has, however, been reviving of late, and it 
is now proceeding upon a greater scale than ever. 








British TRADE WITH OUR CoLonriES.—Messrs. Merry- 
weather and Sons have communicated to us a letter they 
have received from Cape Town, with reference to the 
500-gallon motor ‘“‘ Fire King” they supplied to the Cape 
Town Fire Service. Several record runs were made up 
some of the 1-in-6 gradients with the greatest of ease, the 
brakes acting admirably when going down the same roads. 
The wey ond capacity is no less satisfactory. Thus, two 
1-in. jets from the 34-in. delivery, and two jets, each 1 in., 
from the 2}-in. deliveries, were simultaneously delivered 
—— 100 ft. high, 120 lb. of steam being steadily main- 
tained. 





PERSONAL.—The Sturtevant Engineering Company, 
Limited, of 147, Queen Victoria-street, have handed over 
the entire control of their-electrical business, including 
the “‘ Igranic” motor-controlling apparatus, to the Adams 
Manufacturing Company, Listed. of the same London 
address, and who have extensive works at Bedford. The 
rapid growth of this business called for increased manu- 
facturing facilities, and the Adams Manufacturing Com- 
pany, Limited, has been formed expressly for the pur 

of manufacturing and selling ‘‘Igranic ” motor-controllin 
gear, and the Adams-Hewitt petrol motor-cars.—Mr. J. 
Watt Sandeman, 1, St. Nicholas Buildings, Newcastle- 
on-Tyne, has taken into peters his son, Mr. C. H. 
Sandeman, A.M. Inst. C.K., and will continue to practise 
with him under the name of J. Watt Sandeman and Son. 





ConTracts.—Messrs. Mellowes and Co., Limited, Cor- 

ration-street, Sheffield, have recently received the order 
or glazing, with their ‘‘ Eclipse” patent imperishable 
system, the roofs of :—Newcastle-under-Lyme Baths; 
New Saw Mills, Malta; Dixon’s New Mills, Grimsby ; 
extensions of works at Northern Co-Operative, Limited, 
Aberdeen ; the Butterfly Iron Works, Limited, Derby.— 
Messrs. Davidson and Co., Limited, of Belfast, have been 
awarded the contract for the supply of three 70-in. 
‘*Sirocco” centrifugal fans for indu draught, in con- 
nection with the new boiler plant of the Carville Power- 
Station extensions, Newcastle-on-Tyne Electric Supply 
mpany, Limited. Each of the fans will direct- 
connected to an alternating-current motor, and will deal 
with 170,000 cubic feet of flue gases per minute. There 
are already three 75-in. induced draught ‘‘ Sirocco” fans 
in operation at the Carville Station.— The Bell’s Asbestos 
Company, Limited, Southwark-street, S.E., have been 
awarded the contract for the supply to the British 
Admiralty of asbestos packings and millboard for the 
current year. 





Fortucominc Conrracts.—The “ Board of Trade 
Journal” of the 4th inst. states that H.M. Consul at 
Rotterdam (Mr. H. Turing) has notified that tenders 
will be received up to the 23rd inst., for the construc- 
tion and delivery, in complete working order, of an 
iron repairing-stage for the dry-docks I., II., and III. 
on the left side of the River Maas, the dimensions of 
which are given. Delivery is to be made on or before 
October 1, 1906. Further particulars can be obtained 
from Messrs. P. van Waesberge and Zoon, Rotterdam.— 
Tenders are also invited by the Direction du Service 
Spécial de l’ Escaut Maritime, Marché-au-Blé de Zélande, 
Antwerp, for the construction of a lock and other works 
below ines, at the estimated cost of about 43,547/.— 
It is also announced that tenders are invited, up to the 
15th inst., for the re-construction of the Saint Michel 
Bridge over the Lys at Ghent. The estimated value is 
21,0952.—A decree has m issued sanctioning the ex- 

nditure of about 992/. on works at the port of San 

teban de Pravia, in Spain, including the construction 
of a mole at the mouth of the River Nalén, the ameliora- 
tion of the of the river, and the improvement of 
the dock.—Tenders will be opened on February 1, at 
the Directorate of Public Works, Madrid, for the con- 
struction of an iron bridge over the River Canero, on the 
main road from Villalba to Oviedo. The estimated cost 
of the work is about 5307/.—Signor Salvatore Orlando, one 
of the deputies for Leghorn, has submitted to the Royal 
Commission on Italian Ports a scheme for the improve- 
ment of the port of Leghorn, This scheme provides for a 
thorough reorganisation, for carrying out excavations 
with a view to deepening the harbour, and for the con- 
struction of a large dock on the west.—H.M. Minister 
resident at Cettinjé (Mr. R. J. Kennedy, C.M.G.) reports 
that an Italian syndicate, of which Signor Volpié, the 
well-known financial director of the Tobacco Régie in 
Montenegro, is the chief promoter, has obtained a con- 
cession from the Montenegrin Government to build a 
breakwater and aquay at Antivari, and to construct a 
railway from that Port to Vir-Bazaar, on the Lake of 
Scutari. The value of the work to be done at the Port 
of Antivari is estimated at 40,000/. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 6, 1906. 
THERE is no diminution in the volume of business 
in steel rails, structural material, and steel plates. 
Among the large contracts placed within a few days 
was 52,000 tons by the Erie Railroad, which lot was 
contracted for some time ago, but the definite order 
was not placed until recently. The New York Central 
system has finally placed its orders for 75,000 tons 
for its main lines, 65,000 tons for its Lake Shore 
line, and 25,000 tons for the Michigan Central lines ; 
making in all 165,00C tons. The Florida Coast Kast 
line has just contracted for 16,000 tons, the Okla- 
homa Railroad for 15,000 tons, and orders for 25,000 
tons have been booked for New England and 
Western trolley lines. There are a!so inquiries 
this week from Mexico, New South Wales, and 
South America for large quantities of rails for delivery 
during the second and third quarters of this year. 
The American Bridge Company reports to-day that 
its orders for bridge iron toning the month of Dec- 
ember were 60,0000 tons. There are also orders for 
4000 tons for the New York, West Chester, and 
Boston-Road—a new outlet of New York City. The 
Carnegie Steel Company has just booked orders for 
the construction of four new Lake boats for the trans- 
portation of Lake ore. These are the larger contracts 
which have been placed within a week, but there are 
many smaller ones which cannot be noticed inthe general 
rush for rails and railway material. The New Year 
opens with every evidence of extraordinary activity. 
During the first half of the past year the pig-iron 
production was 11,163,175 tons, and the estimated 
production for the last half 11,654,607 tons. The 
peweee of nearly 23,000,000 tons in 1905 compares 
avourably with the production of 16,573,438 tons in 
1904 and 18,000,000 tons in 1903. The present pros- 
ts are that the production for 1906 will exceed 
5,000,000 tons. Prices for No. 2 foundry advanced 
last year from 164 to 17.50 dols. ; Bessemer iron, from 
16 to 17.50 dols. ; billets at Pittsburg, from 23 dols. 
to 27 dols. The estimated sales of structural shapes 
for the past year are 1,200,000 tons, and of steel 
plates 2,400,000 tons. During the past year fully 
3,000,000 tons of steel rails were sold, and the 
mills start out to-day with contracts booked for 
2,000,000 tons more, ‘There is an upward tendency in 
many steel products, but the smaller consumers, who 
are not in a position to buy far ahead, will be caught, 
and will have to pay more money. Wire products 
have been advanced several times during the year, 
and the present base price is 2.25 dols. for barb wire. 
Tin-plate has also advanced, and is now 3.25 dols. per 
box, with another advance in view next week. The 
entire market is in a very excited condition, because 
of the constant uncovering of unanticipated require- 
ments. 








Tuer Tramways AND Ligur RAILWays ASSOCIATION, 
—In the official circular of this association for January 
are given in full Mr. Elmer E. Cook’s lecture on ‘‘Im- 
provements in Trucks and an account of the discussion 
which followed, and in which makers and users of tram- 
way trucks took part. 





AMERICAN StreET Raitways.—At the close of 1904 
there were 30,187 miles of street railway in the United 
States, as compared with 28,456 miles in 1903. This 
represented an increase of 5% per cent. of the total for 
1904, 29,548 miles were electric roads, having 59,625 
motor-cars, 6900 trailers, and 5475 service cars. This 
represented a total car density of 2.4 cars per mile of 
line. The total capital stock in 1904 was 1,761,572,000 
dols., and funded debt 1,455,520,000 dols., making a total 
capital liability of 3,217,092,000 dols., or 106,600 dols. per 
mile of line. 





Tyng Docx.—The shipments of coal and coke from the 
Tyne Dock last year were 6,037,334 tons, as com 
with 6,284,769 tons in 1904. The shipments of coke were 
99,908 tons, as compared with 124, tons. Coal bun- 
kering last year was equal to that of 1904, both as mpm 
the number of vessels bunkering and the By rey of coal 
supplied. Important bunkering fecilities have been pro- 
vided at two berths by means of travelling belts aod 
by electric motors. The shipments of coal and coke from 
the Tyne Dock during the ten years ending with 1905 
inclusive were as annexed :— 


Year. Coal. Coke. 
Tons. Tons. 
186 5,566,023 178,074 
1897 6,214,182 262,363 
1898 6,707,828 244,080 
1899 6,426,054 225,216 
1900 6,567,039 283,705 
1901 7,003,622 203,255 
1902 6,927,024 170 015 
1903 6,703,300 143,058 
1904 6,284,769 124,555 
1905 6,037,334 99,908 


Tt will be seen that 1901 was the record year. The ship- 
ments have expanded, upon the whole, during the last 
ten years, but not quite to the extent which might 








perhaps have been expected. 
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‘NAVAL ENGINEERS AND ADMIRALTY 


POLICY.” 
To THE Eprtor or ENGINEERING. 

Sir, —Y our editorial of last week dealing with the above 
subject was admirable and most opportune. Like a much- 
advertised cure-all ointment, you ‘‘ touched the spot.” I 
also read with great interest a letter signed ‘‘ Efficiency,” 
which dealt in a very able way with only one of the 
aspects of this question of lowered engineering efficiency 
in the engine-rooms of our men-of-war. As your corre- 
spondent points out, the new officers will not have—they 
cannot have—the technical knowledge of the Keyham 
officers that they are displacing. That in itself is a mis- 
fortune, but when it comes in conjunction with a lower 
grade of engine-room watch-keeper—I refer to the pro- 
posal of making firemen into warrant-officer watch-keepers 
—the results must be disastrous. Why did not your corre- 
spondent deal with this, which, in my opinion, is by far 
the more important of the two. From a disciplinary 
standpoint, it spells unheard-of things for the engine- 
room artificers who are about to be ~—— Hoping 
that your able correspondent may see his way clear to 
supplement his former letter, I beg to remain, . 

Yours truly, 
A WELL-WISHER OF THE STOKERS. 
January 9, 1906. 





To THE Epitor Or ENGINEERING. 

Sir, — Your —— and very excellent article in last 
week’s issue will not fail to elicit the esteem of all engi- 
neers worthy of the name; and your many readers must 
be proud at the stand you have made in the true interests 
of engineering ; for, after all, that is the gauge by which 
apy policy touching the subject must be measured. 

id reiterate the sentiment that the British public had 
not really gras the meaning of the Admiralty pro- 

especially in reference to their bearing upon the 
efficiency of the engineering department of our men-of-war. 

That the efforts of your journal will contribute to a 
better appreciation of the subject I have no doubt, and 
especially so if, in addition to the matter of ficiency, it 
can be made apparent that, designedly or otherwise, an 
injustice is being done to any body of public servants. 

My last letter dealt specifically with the proposed method 
of training the future engineer officer—the observational 
engineer. pro with your concurrence, to extend 
the subject in relation to the future watch-keeper. 


Time was when the engineers were the exclusive watch- | 4 


keepers of the service, vessels of the old Himalaya and 
Tamar type carrying as many as ten engineers to cover 
the seven watches in the 24 hours. A change was in- 
evitable, however, for the engine-room artificer was not 
long in demonstrating his inherent ability, not only to 
effect necessary repairs to boilers and engines, but to 
satisfactorily take charge of an engine-room watch. 
As a matter of fact, the major part of the watchkeep- 
ing is now performed by members of this class. Not 
only so, but scores of vessels in the service are to-day 
in the sole charge of artificer engineers or chief engine- 
room artificers, who are drawing special pay for their 
superior responsibility, whilst many of the class are 
acting in the capacity of senior engineers of ships. As 
far as I can gather, there is not the shadow of doubt, 
in official circles, that these officers and men are fully 
equal to the demands made upon them. Hence any 
roposals to supersede, if not subordinate, them must be 
upon other reasons than inefficiency. Every engine- 
room Lar eae 9 in the — is aw 3 a. ns 
ul mechanic, and he practically fin 1s parallel in 
the Board of Trade engineer. In fact, many of these 
artificers are already powemet of chief engineer (B.T.) 
certificates on joining His Majesty’s Navy. 

The examination for chief engine-room artificer, as 
well as that for artificer engineer, compares well with 
the Board of Trade examination ; and there is no doubt 
that the late Admiralty Board fully appreciated these 
officers and men. I have somewhat Por see the fore- 
going to make perfectly clear to the lay mind the type 
of man denominated ‘‘artificer,” who fulfils to-day the im- 
portant duty of officer of the watch. 

Now I lay it down as a sine-qud-non that the ‘‘ob- 
servational” engineer cannot ibly be as efficient an 
engineer as his prototype, so that the least that might be 
expected is that the deficiency in the —— should 
be more than compensated for in the su inate ranks. 
Yet what do we find? This, that the engine-room artificer 
is to be relieved of his watch-keeping and relegated to 
repair work only, and that the stoker is to have two years’ 
training, and then be placed on the engine-room platform 
for watch-keeping duties. In other words, the mechanic 
is to be superseded by the non-mechanic, the fully-trained 
mechanical engineer by the ene untrained man, for 
no real engineer believes that two short years, or three 
times the number for the matter of that, will convert the 
stoker, at twenty-five tothirty years of age, into anything 
approximating toa mechanic. Do not let me be misunder- 
stood in rd to the aspirations of the stoker. He is a 
hard-working and deserving rating, and no one begrudges 
him promotion. But to make him officer of the engine- 
room watch, and thus give him charge of the engineering 
personnel below, is surely tempting providence, and a 
mistake that may possibly be yet made apparent in a 
vividly realistic manner. 

The uninitiated may even now advance the opinion 
that, when engines are running round, little skill is re- 
quired to watch them and to ensure their regular and proper 
lubrication, &c. Quite so, but the manipulation of the 
main engines of a battleship differs considerably in extent, 
if not in degree, from those of our liners. The function 
of one is that of war, that of the other of commerce, 
pleasure, &c. 

While the liner ploughs her steady course to her desti- 


nation, the battleship is endlessly devoted to tactics, which 


frequently involve the alteration of speed, &c., to the 
extent of 100 times per hour. This is no exaggeration. 
Fleet manceuvres and tactical exercises at short distances, 
by night as well as by day, involve much more than can 
be described in the confined limits of a correspondence 
column ; and it is here we must pause to consider what 
absence of thorough and long training, not to say intuition, 
really implies. Nay, it is here that the skill, resource, 
intuition, and sympathy of the true engineer is required. 
I recall the nington disaster as an object-lesson, and 
am amazed that its effect has been lost on the promoters 
of the scheme under consideration. 

Will the Board of Trade follow suit? If not, why not? 
The reply is an obvious one. It pays to maintain the 
best of the country’s mechanics in charge below. The 
shareholders want their dividends, and, to get them, the 
policy of a true economy is necessarily followed. 

The stoker has been selected ‘‘ to help the junior engi- 
neer Officers in engine-room watch-keeping.” Is ‘‘ help” 
the correct word? A battleship carries, say, three engineer 
officers who will perform wetch-keeping duties. It is 
obvious that three officers cannot be responsible for all the 
watches, and so it resolves itself into the engineer being 
relieved of his watch by the stoker watch-keeper. Hence 
they become of equal importance on the engine-room 

latform. If a highly skilled officer be necessary for the 

rst watch, why the unskilled officer (for officer he will 
be) in the other ? Surely the latter will not be regarded 
as equivalent to the new type ‘‘ observational ” engineer. 
If so, possibly this is the explanation of the necessity for 
the mechanic being set aside for repair work. 

There is more in this than appears on the surface, and 
here for the time I must leave it. 


Yours truly, 
January 10, 1906. Er¥IciENncy. 








MISCELLANEA. 

AccorRDING to the New York Engineering Record, a 
remarkable feat in shipbuilding has recently been per- 
formed on one of the Great Lakes, for there was launched 
on October 28 last by the American Shipbuilding Com- 
pany, a 10,000-ton ore-carrying steamer, the building of 
which had occupied only 55 days after the laying of the 
keel. The steamer measures 545 ft. over all, 55 ft. beam, 
and 31 ft. in depth. 


In their review of the coal trade for the past year, 
essrs. D. M. Stevenson and Co., of Glasgow, Leith, 
and Newcastle, state that the total quantity exported 
from Great Britain in 1905 was 47,476,707 tons, or an 
increase of 1,221,160 tons as compared with 1904. There 
were exported from Scotland 7,863,511 tons in 1905, 
— 7,226,291 tons in 1904, giving an increase of 

,200 tons. Last year Scotland exported 2,374,634 tons 
to Germany ; 1,131,198 tons to Denmark ; 945,765 tons 
to Sweden; 598,500 tons to Russia; 562,683 tons to 
France. Belgium took 88,985 tons. 


In a general trade review of the past year, the Moni- 
teur Industriel gives, as one of the reasons for the com- 
parative unsatisfactory situation of France in the world’s 
markets, the unstableness of French legislation, which 
acts as a brake on private enterprise. The advance made 
by cocialism is a great deterrent to industrial progress. 
Our contemporary states that far too many laws are 
pa:s.d in France, and far too rapidly, under pressure of 
circuinstances and currents of opinion. The French code 
is getting filled with incoherent and often contradictory 
legislative measures which have not received the pre- 
paratory études, which are an absolute necessity. They 
are of bd political inception, and herein lies their 
evil and danger. 


In their December report on the Simplon Tunnel, the 
contractors stated that the track was completed from the 
northern entrance at Brigue as far as kilometre post 
10.140. On the south side the lining of the parallel head- 
ing was complete. In the main tunnel the bottom ballast 
was laid, except over a distance of about 200 yards ad- 
joining the southern entrance; the rails and sleepers 
were stacked, ready for building the track, against the 
main tunnel side walls over a distance of 4.6 miles. The 
building of the track will proceed from the centre of the 
tunnel towards the southern entrance. The water out- 
flow from the southern entrance amounted to 236 gallons 

r second, about a third of which proceeded from the 

ot-water springs tapped at a distance of 5.6 miles 
from the southern entrance. 


Experiments in Switzerland with an electric locomo- 
tive weighing 44 tons, where the line voltage was 15,000, 
showed that on a level track a speed of 18 miles per hour 
with a dead-weight of 200 tons could be obtained in 
57 seconds. On a grade of 0.8 per cent. a maximum 
speed of 18 miles per hour was reached with the same 
load. The efficiency of the equipment from the generator 
to the axles of the locomotive is given at 69.5 per cent., 
accounted for as follows:—Locomotive step-down trans- 
former, 98.5 per cent.; motor generator, 85 per cent. ; 
motors and gearing, 86 per cent.; line losses, 0.5 per 
cent. ; exciter and air-pump consumption, 2 per cent. 
The average power generated was 310 kilowatts, while 
| that utilised was 216 kilowatts. The consumption on a 
level road was 23.7 watt-hours per ton-mile. 


We read in Le Génie Civil that the Paris General 
Omnibus Company has recently ordered seven motor 
omnibuses on the Brillié system for service between St. 

in des Prés and Montmartre. The same company 
has decided to reorganise its service between Porte Maillot 
and the Hétel de Ville with similar vehicles ; the latter 
service, with horse-drawn omnibuses had to be discon- 
tinued owing to the competition of the Paris Metro- 
politan Railway. Petrol in Paris costs 2.8 times as much 








as it does in London ; the customs duty at the French 
frontier amounts to 10 francs (8s.) per 100 litres (22 
gallons), and the town dues on entering Paris are double 
that amount, or 20 francs (16s.). Our contemporary states 
that for the 300 motor omnibuses which would be neces- 
sary in Paris to cope with part of the traffic, the expen- 
diture would exceed that of a similar service in London 
by 100,0007. annually ; he advocates a reduction in the 
cost of liquid fuel, and adds that, with a view to facilitate 
the development of a system of traction, which is mani- 
festly an improved system, the town .authorities should 
certainly see their way clear to lower the dues. 


In discussing Mr. Marriott’s paper on the ‘‘ Strengthen- 
ing and Maintenance of Early Iron Bridges,” read before 
the Institution of Civil Engineers, Dr. Francis Elgar 
gave some particulars as to the methods adopted by the 
Admiralty to minimise corrosion in shi He stated 
that in the early days of steel shipbuilding there were 
numerous complaints as to the rapid and unexpected 
corrosion and pitting of the steel plates ; but it had found 
that ships could be so well protected by paint and cement 
that this deterioration by corrosion me practically 
non-existent. The essential point was to properly pre- 
pare the surfaces for painting, and afterwards to keep 
them coated with paint and oil. It was essential 
to get rid of a}l mill scale. The Admiralty practice was 
to immerse all plates before they were worked for some 
hours in a bath of 1 part of HCl to 19 parts of water. 
After removal they were thoroughly washed and all scale 
removed. As the work progressed on a ship each portion 
of the steel-work received a coat of good linseed oil or 
thin red-lead paint, the surface being first well ay aor 
and cleaned. The same practice was occasionally, but 
seldom, employed in commercial work, where, however, 
it was more usual to let the plates rust, after which the 
mill scale could be scraped and chip off. This done, 
and the surfaces being thoroughly cleaned, a first coat of 
paint was applied, or in other cases a coat of linseed oil 
was put on before painting. The whole of the steel-work, 
inside and out, received, while quite dry, two or three 
coats of paint, generally red lead, each being allowed to 
harden thoroughly before the next was applied. This 
was the general method of treating steel on shipboard, 
and was effective. The bottom, from which bilge water 
could not be excluded, was protected by Portland cement, 
which covered all “lands” of the plating, rivet-heads, 
and other unevennesses, and allowed the water to drain 
freely to the pump suctions. 








** ENGINE-RoOM PERSONNEL IN THE NAvy:” ERRATUM. 
—In our article on ‘*Engine-Room Personnel in the 
Navy” (see page 19 ante), we inadvertently stated that 
plumbers were rated as engine-room artificers. This, we 
are informed, is not the case, as the plumbers enter the 
service as bluejackets. 





Tue Rating or Macuinery.—The Hon. Secretary of 
the London Machinery League calls our attention to the 
unsatisfactory state of the law in regard to the rating of 
machinery. The recent decision in the House of Lords, 
in what is known as the Hunslet case, has placed beyond 
all doubt that local authorities have the power to rate 
the machinery in any building. That this was not the 
intention of the Legislature is indicated by the fact that 
in 1840 an Exemption Act was . This Act specifi- 
cally declared that it is absolutely unlawful for the over- 
seers of any parish, taper or village to ‘‘tax any 
inhabitant in respect of his ability derived from the profit 
of stock in trade, or other property, for or towards the 
relief of the poor;” it reveals the distinct intention of 
the Legislature, and is still unrepealed. If there were a 

neral and uniform system of rating, there would at 
| Aer be—undesirable as rating of machinery _ be as a 
principle—equality of rating conditions throughout the 
country. There is now no uniform system and no 
equality. The rate is imposed or withheld, according to 
the caprice, or prejudice, or self-interest of the rating 
authority. It is evident that, under such conditions, 
certain manufacturers are unfairly penalised in the race 
for competitive business. Unfortunately, moreover, this 
penalisation must operate to the advantage of our foreign 
rivals, The decision of the House of Lords in the Hunslet 
case may have appalling consequences. ‘‘ The overseer,” 
said Lord Halsbury, ‘“‘had a comparatively simple pro- 
cess to go through. He looked at the premises, the neces- 
sary furniture and equipment, and regarded them as a 
whole subject to be rated. It was no part of his duty to 
occupy himself with hypotheses, or to analyse what 
were or might have been the initial arrangements.” Who 
can escape? The Machinery League recall to our 
mind the fact that the Royal Commission on Local 
Taxation deliberately advised the exemption from assess 
ment of any increased value arising from machinery, 
tools, and appliances, not fixed. or only so fixed that they 
could be removed from their place without necessitating 
the removal of any part of the hereditament. The 

e’s great contention, however, is: that this rate 
penalises manufacturers in special areas ; that it permits 
of an inequality of rating conditions which is antagonistic 
to the guiasighe on which rating should be based—the 
principle of equality of sacrifice—and that it handicaps 
British industry in the race for the markets of the world, 
at the very juncture when our manufactures should be 
able to compete against our foreign rivals on equal terms. 
They ask that the purpose of Parliament should be ex- 
pressed in the Law; and that if machinery is to be 
assessed, it should be only that machinery inherent to 
the building. If the principle of the Hunslet case were 
applied to Oldham, it would raise the valuation of the 
cotton-mills there from between 300,000/. and 400,000/. a 
year ; and this instance sufficiently reveals the extent and 
character of the new menace to English industrialism, 
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INDUSTRIAL NOTES. 


Amone the many industrial movements in this 
country none can compare with the organisations for 
thrift in the working-class section of the community. 
The forms and the objects of the numerous associa- 
tions vary ; some provide only for sickness and death, 
others add to these provision for widows and orphans, 
All of these are friendly societies proper, registered 
under Acts of Parliament. Then there are building 
societies for the purchase of houses, some also for the 
purchase of land. There are also loan societies, regis- 
tered, as the others; but these have not thrived. 
operative societies are of another type, and cover the 
wide field of trade and commerce in all its branches, 
even to banking, building, ee , mining, and 
journalism. Trade unions provide friendly society 
benefits, with the addition of out-of-work benefit, 
superannuation in old age, special provision for acci- 
dents, loss of tools by fire and theft, funerals, &c. 
Working men’s clubs are also legalised and regis- 
tered. All of these organisations are under the con- 
trol ‘of the Registrar of Friendly Societies, but under 
separate Acts of Parliament. In some cases regis- 
tration is Compulsory, in others optional, such as 
trade unions ; but registration is of such value in prac- 
tice that most of them have come into line, though 
some still linger. They have sen security for their 
funds, easier and cheaper methods for the recovery of 
money embezzled, or for the punishment of offenders. 
In the case of friendly societies, they are compelled to 
bank with the Government, as also are trustee savings 
banks, under the Department of the Commissioners for 
the Reduction of the National Debt. The money so 
invested is safe, but the interest payable is small—too 
small, as a matter of fact—with the result that defici- 
encies arose which the members had to make up so as 
to render them solvent. After all, it would be unsafe 
for them to invest in ordinary business undertakings. 

During the last five years the progress of friendly 
societies proper has been marvellous, as the following 
figures show :—The total membership was 13,414,185 ; 
aggregate capital reserve funds, 47,666,119/. ; increase 
of members in five years, 2,000,000 ; increase of capital 
reserves, 9,750,000/. The figures are significant—the 
proportional increase of funds has been greater than 
that in membership. Latterly there has been a ten- 
dency in some of the great ‘‘ orders” to decline in 
membership, but all increase their reserves. The 
self-sacrifice in this instance is remarkable. When it 
was shown that there was a deficiency in the reserve 
funds from an actuarial point of view, it was resolved 
to increase the reserves. This was done either by extra 
contributions beyond the rates fixed in the rules, or 
by a decrease in the amounts payable as benefits ; in 
either case there was a sacrifice, almost wholly by 
working menand women. Where possible, also, there 
were reductions in the cost of management. But, as 
a rule, they are so economically managed that any 
reduction would mean less efficiency ; and efficiency is 
absolutely essential. Most of the societies are managed 
by working men ; who in many cases give all the time 
they can possibly spare to extend the society, to increase 
its membership, and to spare its funds. They will 
parade the streets with bands and banners to collect 
money for hospitals on Saturday afternoons, their only 
mew holiday, or even on Sundays, and the collections 
so made are mainly from the working classesin poor 
neighbourhoods. Such devotion deserves a word of 
praise. But they do get gratification as a reward 
when the collection amounts to any reasonable sum. 
If it be a large amount they will even spend some of 
their own hard-earned money in rejoicing over the 
result of the Saturday or Sunday's parade. The mere 
fact that nearly 134 millions of persons are enrolled 
in friendly societies is very satisfactory. 

The progress of friendh societies during the past 
year has been varied. he success has not been 
uniform. The Independent Order of Oddfellows, 
Manchester Unity, holds the premier position, both 
in membership and funds. The total membership is 
now 1,021,474, so that the long-desired million has 
been largely exceeded. The aggregate capital reserves 
amount to about 13,000,000. According to the last 
full returns, the society admitted, in 1904, 36,514 
adult members in Great Britain, the increase in the 
Colonies being 3554. The society lost by death 9350, 
and by secession 27,868. The income was about 
2,000,000/., the benefits paid about 1,500,000/., thus 
adding nearly half a million sterling to the reserve 
funds. The Ancient Order of Foresters holds the second 
place of honour. The total membership was 983,662 ; 
the aggregate capital reserves amouw: to 8,030, 1887. 
The courts admitted during the year 32,434 members, 
but lost by death 9093, and by secession 28,532, show- 
ing a decline. Theannual income is about 1,250,000/. ; 
payments in benefits, about 1,000,000/., so that the 
annual increase of funds is about 250,000/. The society 
has adopted, with the sanction of the Chief Registrar, 
anew rule to legalise and regulate the collection of 
contributions from members. This is a new departure, 
and will doubtless increase the cost of management. 
The Loyal Order of Ancient Shepherds has a total 





gg of 228,880, and aggregate funds amounting 
to 875,761/. The annual income is about 213,761/.; 
the benefits cost 150,694/.; surplus on the year, 
63,067/. The National Independent Order of Odd- 
fellows has an adult membership of 64,029; juveniles 
and others make up a total of 78,129. The capital 
was 355,261/. The Hearts of Oak is the largest cen- 
tralised body, with a membership of 283,533, and a 
surplus of 3,206,591/. The Druids number 125,306, 
with a capital of 730,5397. Another order has a 
membership of 69,020, with a capital of 165,797/. 
These are but samples of the large orders. 





There is, and will be of necessity, a dearth of labour 
news of the usual kind during the General Election, 
The attention of the Labour leaders is diverted to the 
constituencies, where so many of them have declared 
themselves as candidates. With the purely party 
political aspects of the election we have nothing what- 
ever to do in ‘‘ Industrial Notes,” which deal only 
with the industrial points inthe political programme 
of both parties and all sections. The large number of 
Labour candidates has been reduced in a few instances 
by withdrawals, and it may be that others will follow 
before the dates of the respective nominations. It is 
seldom now for any withdrawals to take place after 
once the nomination papers are delivered, as the re- 
turning officers’ expenses have then to be paid. It 
is astonishing how few of the Labour candidates are 
pitted against Liberals, after all the boast of indepen- 
dence on the part of the Independent Labour Party 
and of the Social Democratic Federation. This may 
also be said of the Labour Representation Committee. 
There are, however, a few of such cases, but only a 
few. There is in one definite case, if not more, a 
Labour leader fighting a Socialist. In the vast majo- 
rity of cases the fight is against the 2 of the 
late Administration, and mainly on definite grounds. 
It was hoped that a goodly number of Labour candi- 
dates would oppose the Liberal Party, but perhaps 
the resignation of the Ministry, and the accession to 
power of the Liberal Party, may have altered the 
conditions very materially. 





The Ironworkers’ Journal for January, 1906, is fairly 
full of statistical and general matter relating to the 
iron and steel industries, not only of the United King- 
dom, but of foreign countries, and of other matters 
bearing upon trade and commerce generally, and upon 
the fiscal question in particular. The Iron and Steel 
Workers’ Association, through its officials, is for 
Free Trade, and resents especially any interference 
with the present system by protection, retaliation, 
or preference. In this instance the general secretary, 
who is also the conductor of the journal, speaks 
with authority, for he is somewhat of an expert, having 
travelled in the United States, Germany, Belgium, 
France, and other European countries, in order to.ex- 
amine into those trades and report thereon. The 
employers trust- him, as do also the members of 
the Association, and generally the workers in iron 
and steel in all parts of Great Britain. It is well 
that this and other labour journals and reports should 
be conducted by men who know, by practical experi- 
ence, every phase and detail of the industry in 
whose interest the journal or report is published, for 
then the members will be kept informed as to the 
state of trade, its changes and vicissitudes, and the 
sapeme conditions of labour. Strikes will thereby 

e averted, and peace be promoted. The report of Mr. 
Waterhouse to the chairman and members of the 
Board of Conciliation and Arbitration for the manufac- 
tured iron and steel trade of the North of England 
states that there will be no change in the rates of 
wages during the current month. The net average 
selling price when the books were examined was 
6/. Os. 0.34d. per ton. Nota high average, but there 
may have been at the time some contracts running at 
the lower rates. It is expected that the average will 
be higher at the next examination by the accountant. 





The Amalgamated Engineers’ Journal for January 
alludes to the resignation of Mr. Balfour’s Ministry, 
and to the formation of a new ——s under Sir Henry 
Campbell - Bannerman, and says that the stop-gap 
Government, necessitated by such resignation, has given 
the advantage of a month to Labour in which to set 
its house in order, and prepare for the contest. It esti- 
mates that there will be “s 80 to 90 Labour candi- 
dates in the field, some pledged to new ideals, while 
some represent the older unionism, but are zealous for 
the advancement of their class. It gives a new name 
to a section—namely, ‘‘ Lib.-Labs.;” but these differ- 
ences are to be threshed out after the elections are over. 
The choice of Prime Minister is applauded, but it 
insists that the claims of labour must be paramount. 
The choice of the Member for Battersea as a Minister of 
the Crown is recognised as important, but it is feared 
that his inclusion in the Cabinet may militate against 
the success of Independent candidates at the polls. 
It is said that Mr. Burns “‘ has long ceased to have 
any connectlon with organised labour in its political 
aspect.” What does this mean? But it praises him 





as a member of the union, and his inclusion as a gift 
to Labour. The employment chart shows that the 
proportion of unemployed members in the society has 

one down far below the average of 1903 or 1904 ; 
indeed, the proportion is down to the lowest level of 
those years, in any month, and is far below that of any 
month except June and July in those years. The 
total membership stood at 98,643 at date, the ex- 
penditure on benefits was less, but there were 10,590 
members in receipt of benefits ; the amount expended 
in superannuation now amounts to 2300/. per week— 
a magnificent sum, spent in an exceptionally good 
cause, There are a number of articles on Protection 
and Free Trade, Poor-Law relief, future legislators, 
and the General Election, and some technical notes, 
all useful to the members of the union. 


The report of the Cotton-Spinners’ Association for 
this month shows a small increase in members, and 
also a very trifling increase of unemployed. The 
united membership was 16,059—an increase of 26 in 
the month and of 1653 over a year . OF those, 
the full members numbered 7053 ; full-time piecers, 
8849; half timers, 157. The total number on the 
funds was 246, or 3.49 r cent.; previous month, 
3.15 per cent.; same month a year ago, 3.59 per cent. ; 
so that trade is fairly steady, in spite of the ‘* corners” 
in the United States and elsewhere. There were 
thirty dispute cases of various kinds in the month, 
all of which were dealt with and settled. by the officers 
of the union. There were forty-five accident cases 
reported—a rather large number, showing an increase 
in the month and average of the year. These were 
dealt with by the Association. There were also twenty- 
eight compensation cages, claims for which were sent 
to the employers. These are dealt with by the officers 
and the firms respectively, or, in case of dispute, by 
the joint committee. The total number of claims 
dealt with since the Act came into force is 1313. 
Very little has been done by way of litigation. There 
was a financial gain of 879/. 10s, to the Association in 
the month. 





There is nothing of importance to report in respect 
of the iron and steel trades, for last week was a 
partially broken one, owing to the holidays. But 
the furnaces, forges, and mills were in most cases in 
full operation, as they recommenced in a large number 
of cases on Wednesday or Thursday in Christmas 
week. In the Midlands there was a healthy tone, the 

rospects of trade being held to be good. In the 

neashire districts also the tone was good. Gene- 
rally the expectations are that 1906 will be a prosperous 
ear in the iron and steel trades, and in most of the 
iron and steel-using industries. Of course, there will 
be variations; some branches will be better than 
others, but the outlook is fair in the generality of 
cases. 





The Emigrants’ Information Office report for the 
New Year is not eneouraging as regards the Transvaal 
or the Orange River Colony. *‘Emigrants—other than 
female domestic servants—are warned against going to 
the Transvaal in search of work at the present time.” 


Anyone landing without a permit, and not sing 
20/., may not enter the Transvaal, unless he has se- 
cured beiorehand bond-fide employment. There is 


stagnation everywhere. ‘This is the official report as 
to the condition of things. 





It is suggested by some employers on the Clyde that, 
in the case of painters—presumably ship-painters— 
if the employer or foreman is not satisfied that a 
workman is giving a fair average day’s work, his case 
shall be adjudicated upon by a joint committee of em- 
ployers and workmen, to appraise what wages he is 
worth, 

The strike of structural iron-workers, some 6000 in 
number, has practically stopped the building trade 
in New York. The men demand 6 dollars per day ; 
they had got 5 dollars 50 cents. It is said that the 
strike will be general all over the States and Canada, 








Cusan Raitways.—The Cuba Eastern Railroad Com- 
pany, which at present works some fifty miles of line in 
the province of Santiago de Cuba, is about to extend its 
operations with a view to yen pup a rich sugar district 
od oy a without any railway ities. Contracts for 

s, &c., are pate, and substantial orders will be 
shortly placed for sugar machinery, &c. The lineat pre- 
sent in working extends from Guantanamo to Concepcion 
Cita, where an affiliated concern, the Cuba Hardwood 
Company, owns extensive timber lands. The new line 
will run in a westerly direction from San Pre, located on 
an existing line about 25 miles north of Guantanamo, 
right through La Maya, Walley, said to be one of the 
most fertile districts on the island. The western terminus 
will be San Luis. weighing 80 Ib. yard are to 
be laid. Contracts for some tons of bridge material 
will, it is expected, be awarded within sixty days. About 
eighty box-cars of 30 tons capacity each and seven pas- 
a coaches will also be uired, as well as two 45-ton 
** Mogul” locomotives and a 30-ton switching engine. 
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THE BOW GENERATING STATION; CHARING CROSS ELECTRICITY SUPPLY CO., LTD. 


Fig.2. 


THE CHARING CROSS COMPANY’S CITY 
OF LONDON WORKS.* 
By W. H. Patcue.t, Vice-President. 


In February, 1894, our late hon. member, Major- 
General Webber, C.B., presented a paper to the Insti- 
tution on ‘‘Some Notes on the Electric fi hting of the 
City of London.” The works which he described were 
increased from time to time, and held the monopoly for 
the supply of electricity within the City of London area 
until the granting of a Provisional Order, which was 
confirmed by Parliament in 1899, to the author’s Com- 
pany led to the construction of the works now to be 
described. 

The prospect of the large demand for electricity which 
must be provided for in the City, and also the necessity 
of further generating plant in connection with the rapidly- 
increasing West End supply of the Company, called for 
the provision of a plant on a somewhat unusual scale. 

Site of Generating Station.—Careful search had been 
made for a site near the City and the existing areas of 
supply, but the most favourable that could be procured 
was at Bow, about four miles from the Bank of England, 
and close to the main line of the Great Eastern Railway. 
Here a plot of about eight acres was found, with railway 
and water accommodation, although the latter was not 
sufficient for condensing purposes. 

System.—The question of system had to receive very 
careful consideration. The demand in the City was for 
direct-current, and the supply in the West End, which 
was to be augmented, was also direct-current, so that the 
supply to the consumer was naturally settled as direct- 
current, 

When the plant was projected there was no large three- 
phase plant working in this country, and the relative 
merits of multi-phase and single-phase for generation 
and transmission had. to be closely considered. Abroad, 
a multi-phase system had in many instances taken the 


pone of single-phase, particularly in connection with’ 


ong-distance transmission, on account of its economy in 
line construction, as well as the facility it presented for 
working motors, and the choice in this instance fell on 
three-phase. 

In considering the question of pressure, the author 
decided to take the highest pressure that could be directly 
generated by the machines and used by the motors, as 
he was anxious to eliminate the complication of static 
transformers and to save the extra space and switch-gear 
necessitated by them. 10,000 volts was the pressure 
chosen. At the time the only 10,000-volt systems in this 
country were in connection with the Deptford station of 
the London Electric Company, who were working single- 
phase with step-up and step-down transformers, and the 
Willesden station of the Metropolitan Electric Supply 
Company, who were working two-phase with step-up and 
step-down transformers. 

The author has most pleasant recollections of discus. 
sions with contractors and specialists, who tried to point 
out to him the great risk of working at 10,000 volts 
without transformers, and has been interested in watching 
subsequent developments. The Metropolitan Company 
have put in all their subsequent plant for generating the 
voltage direct, and several large traction plants since laid 
out in this country are now either under construction or 
are working at 10,000 to 11,000 volts, in each case with- 
out transformers. 


The periodicity chosen was 50 complete cycles per 


second. 


.* Paper read before the Institution of Electrical En- 
gineers, December 7, 1905. 





Generating Station.—The sizes of the units chosen for 
the generating plant were 800 kilowatts and 1600 kilo- 
watts. The first portion of the plant ordered included 
two sets of each size. 

The building was laid out for a boiler-room 75 fs. wide, 
with two rows of boilers facing each other ; and an engine- 
room parallel to the boiler-room, also 75 ft. wide, with 
36 ft. 6 in. clear under the traveller hook. 

The question of steam generated per square foot of 
ground space in the boiler-room imposes much more 
onerous conditions upon the designer than obtain when 
laying out the engine-room alongside; in fact, if the 
engine-room is laid out first, it is frequently found that 
great difficulty is experienced in getting the necessary 
steam from the boiler-room parallel with it. This has led 
to double-decked boiler-houses, and also to the develop- 
ment of the Chicago desigp, in which there are several 
boiler-rooms at right pm to the engine-room, which 
has been developed at Carville, Newcastle, and brought 
before the Institution by Messrs. Merz and McLellan. 
Vide ‘‘ Power Station Design,” vol. 33, Proc. I. E.E. 

As regards the type of plant to be adopted, it was felt 
that the load would grow so rapidly that no risk could be 
run with experiments, and the author therefore felt com- 
pelled to adopt such types of plant as could be seen in 
satisfactory work. The tenders for engines were sub- 
mitted on the slow-speed and on the high-speed basis. 
The only large high-speed engine working at that time 
was a single representative of the Willans type in the 
Paris Exhibition. 

A consideration of the tenders led to the selection of 
Messrs. Belliss and Morcom’s high-speed vertical engines 
for the 800-kilowatt machines, and Messrs. Sulzer 
Brothers’ horizontal ‘slow-speed engines for the 1600- 
kilowatt machines. These engines would lay out well on 
35-ft. centres; boiler-room considerations, however, led 
to the adoption of 37-ft. 6 in. centres. 

Figs. 1 and 2; page 62 and above, are a plan and a 
sectional elevation of the station. 

The existing building’ is 300 ft. long, and the site is 
sufficient for the extension of it to 500 ft., and the 
provision of a similar building alongside. 

Boiler-House.—The boilers adopted were of two sizes, 
both made by Messrs. Richard Hornsby and Sons, 
Limited, Grantham. The smaller size had already been 
in successful operation at the Charing Cross Company’s 
Lambeth Works for some years; the larger size was 
specially built for this work. 

Figs. 3 and 4, page 64, are a front elevation and sec- 
tional elevations of the larger horizontal boilers, which 
are set in pairs. 

There is one pair only of the smaller boilers, which 
were put in at the end of the room for light loads; these 
are fired in the usual way from the front only. 

A novelty was introduced in the case of the larger 
boilers, where a grate was arranged in the ordinary way 
at the front and another at right angles to it, which could 
be fired from the side. These second grates have proved 
| to be of enormous benefit when sudden fog or a thunder- 
| storm has called for an extra supply of steam at very short 
| notice. The ashpits for the two grates are quite separate, 
| and are provided with the usual doors. At times of light 
load the boilers are fired from the front only, and the doors 
in connection with the side grates areall closed. A little 
dust falls on the bars at the back, which latter are not 
| otherwise protected, but they do not suffer from the high 
| temperature to which they are exposed. soon as the 
| demand arises, coal is thrown on to the side grates, the 
asbpit doors opened, and the extra fires are got away with 
| surprising rapidity. The large heating surface in pro- 
| portion to the grate worked at light loads is an advantage, 
| and the large size of boiler adopted gives much less 











radiating surface per square foot of heating surface than 
in the small sizes usually adopted. 

Notice is also called to the special down-comers, with 
mud-drum and header, for the bottom rows of tubes 
immediately over the fire. 

As mentioned above, the boiler house was laid out for 
two rows of boilers in view of the larger engine units to 
be put in later, One row suffices to supply steam to the 
horizontal engines, which leaves the space opposite avail- 
able for lavatories, office, workshop, and pump-room. 

Each boiler is provided with its own superheater of the 
McPhail and Simpson type, which was described by the 
author in his paper on steam-superheating, read before 
the Institution of Mechanical Engineers, 1896. In the 
small boilers they are fixed immediately under the drum, 
in accordance with the practice originated by Messrs. 
McPhail in 1893; but in the larger boilers it was recog- 
nised that in this position the gases would be so low in 
temperature that the amount of heating surface to get the 
desired effect would have to be abnormally large. They 
were therefore put in about two-thirds of the way up the 
boiler, as will be seen on reference to Fig. 4. 

The author has always been an advocate of large boiler 
units, both on the grounds of economy and convenience, 
and considers the horizontal type boiler, Figs. 3 and 4, 
about the limit in size for that type. 

The development of Messrs. Hornsby’s ‘‘ Upright” 
type, however, presented further possibilities, which he 
—_ availed himself of. Last year two of these 

ilers were added, as shown in Figs. 5 and 6, page 65 ; 
they are erected as one steam unit, and the author be- 
lieves that they form the largest steam-producing unit in 
existence. 

The type of setting to be adopted was very carefully 
considered. Owing to the difficulties likely to be 
experienced, due to the expansion of such large walls in 
brickwork, it was felt that even if they could be kept 
upright, they would not be air-tight ; a modification of the 
wrought-iron casing used for marine boilers was there- 
fore developed, free from the restrictions as to weight 
which are imposed on marine engineers. 

The first design adopted was a composite one of brick- 
work in the hottest area, extending about 8 ft. up from 
the ground line. This has been changed in a later design 
to wrought-iron casing throughout. In the fire-zone the 
fire-bricks are 12 in. thick, while higher up tiles of 6 in. 
in thickness are used, the brickwork being separated 
elsewhere from the wrought-iron casing by 1 in. of mag- 
nesia. 

The brickwork between the grates, which is honey- 
combed and carried up about 6 ft., becomes incandescent 
during working, and its effect, combined with the ample 
combustion chamber, ensures & much more perfect com- 
bustion than is obtained in the horizontal type of boiler. 
Coal which might give heavy smoke when burned under 
the horizontal boilers can, with no more care taken in the 
hand-firing, be burned without smoke in the ‘‘ Upright” 
boilers. 

In the case of these boilers the ashpit is divided, so 
that only a part or the whole of the fire-grate can be 
used as desired, with a similar benefit to that described 
above. 

The ‘‘ Upright ” tubes are a great improvement on the 
horizontal, both as regards external and internal cleanli- 
ness. The back sections act as water-heaters or econo- 
misers with a definite circulation, any scale or sediment is 
aecenee in them, and the front sections keep quite 
clean. 

The pair of ‘‘ Upright” boilers last erected has been 
steamed at the rate of 100,000 lb. per hour, and so will 
easily provide steam under ordinary working conditions 
for a 4000-kilowatt generating set. Superheaters were 
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also included with these boilers, as the author has long 
believed that a water-tube boiler without a superheater is 
incomplete. 

Table I. gives the leading particulars of the three 
different sizes of boiler. 


Tas._e I.—Particulars of Hornsby’s Horizontal and 
** Upright” Boilers. 


Hori- | 








cry 


mises, from two 13-in. artesian wells, 400 ft. deep, which 
each yield 15,000 to 20,000 gallons per hour as required. 
The method of pumping adopted is the air-lift system, 
and the water Rese ¢ is discharged into a large reservoir 
in the basement below the pump-room. From this 
reservoir the water is pum by slow-speed compound 
steam Woodeson pumps to a tank at the top of the 
building, from which it runs back by gravity through the 
water-heaters at the various engines to a tank over the 
pumps into which their exhaust steam is discharged, and 
to which all the feed-pump suction-pipes are connected. 
There are also alternative suction-pipes direct into the 
reservoir in the basement. The feed-pumps are all slow- 
speed compound steam Woodeson type made by Messrs. 
Clark and Chapman. 

Generating Plant.—The first generating plant ordered 
consisted of two 800-kilowatt sets and two 1600-kilowatt 
sets, before referred to, but the demand arose so rapidly 
that before they were put to work two further 1600-kilo- 
watt sets were ordered. Last year a 4000-kilowatt set 
was added, and a similar set has just been put to work. 

The engines driving the 800-kilowatt generators are 
three-cylinder triple-expansion qguick-revolution enclosed 
engines of Messrs. Belliss and Morcom’s well-known type. 
They exhaust into jet condensers in the basement, the air 
and circulating pumps for which are driven by electric 
motors. 

The ngewe driving the 1600-kilowatt generators are 
horizontal cross-compound engines by Messrs. Sulzer 
Brothers, of Winterthur. In details they differ ma- 
terially from the usual type of slow-speed engine, inas- 
much as the connecting rods and cranks are enclosed, and 
the oil supply is continuous and under pressure. 





Description Hori. L cs ae 
“ae ‘ zontal. zontal. | right.” 
Working pressure, Ib. per sq. in. 160 160 160 
Over-all length of boiler -| 26 ft. 28 ft. | 27 ft. 
Over-all width of boiler .| 12 ft. 3in. | 12 ft. 9} in. [18 ft. 9 in. 
Ground space occupied in | | 
square feet... ee .-| BIRKS 350 | 506 
Height to centre of drum . 17ft. 3in. | 27 ft. 5 in. 28 ft. 
Water surface in drums in 
square feet os os 202 244 268 
Steam capacity above working! 
level in cubic feet... ed 320 460 418 
Water weight to working level 
in Ib. #: < -»| 46,930 74,597 78,440 
Heating surface in square feet 4,590 8,100 10,850 
Grate area in square feet ‘ 62.5 125 168 
Ratio H.S. to G.A. we -. 73.44tol|) 65tol 64.5 to 1 
H.8. per square foot of ground 
space required per pair of | 
boilers and for stoking : 11.7 12.6 21.45 
Normal evaporation per hour, 
Ib. 12,000 24,000 33,000 
Evaporation per square foot | 
H.S. per hour .. ‘ Ib, 2.61 2.96 | 204 
Superheater surface per boiler, | 
sq. ft.! 874 874 1,036 
The question of economisers was considered, but it was 
decided that, except at times of top load, the la 


heating surface available in the boilers would render the 
necessity for an economiser very doubtful. Provision, 
however, was made for adding them at a later date should 
they prove to be desirable. 

Chimneys.—A large amount o* ground space is usually 
taken up in boiler-houses by the foundations of the 
chimney; the author therefore decided to adopt steel 
chimneys supported by the steel main frame of the 
building, and placed over the firing space between each 

ir of boilers. The gases from the adjacent boilers are 
ed into the foot of the chimney by a short breeches- 
piece, each leg of which is fitted with a regulator. It will 
be noted that this gives the gases an almost direct route 
from the grate to the top of the chimney ; no brick flues 
are necessary, and no tortuous bends to throttle the 
draught. In fact, readings taken on many occasions have 
shown that the draught available over the grate is prac- | 





The valves are of Messrs. Sulzer’s latest four-seated 
pattern. The pistons are provided with tail-rods, and 
are supported outside the cylinders by special bearings. 
The cranks are set at 108 deg. ins of the more usual 
90 deg., with the low-pressure crank leading. The ex- 
haust steam from the low-pressure cylinder is divided 
in an oil-separator and taken to two jet-condensers, one 
on each side of the engine. These condensers stand 
on their air-pumps, which are driven from the high and 
the low-pressure crank-pins respectively. 

The engines driving the 4000-kilowatt generators are 
vertical three-cylinder compound, with the high-pressure 
cylinder in the centre and a low-pressure cylinder on each 
side of it driving on to cranks which are equally divided. 
By this arrangement excessive weight or dimensions of 
any of the parts is avoided, and an even turning moment 
is obtained. 


BOW ELECTRIC GENERATING 
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The piston-rods, cross-heads, and connecting-rods are 
entirely enclosed to prevent splashing. The oil is supplied 
under pressure from a tank above the cylinders, and after 
running through the engine bed to a filter tank in the 
basement, it is returned to the tank at the top by pumps, 
and used over again. 

Table II. gives the general dimensions and data for 
each type of engine. 





TasLe II.—Particulars of Engines. 


Triple Triple | Com- 














| Vertical Vertical | und Som. 
Belliss Belliss orizon- Vertical 
Type of Engine. and and | tal an 
|Morcom, Morcom, | Sulzer Seothers. 
Limited. | Limited. | Brothers. 
1. B.H.P. normal .. 350 1120 2500 6000 
2 Steampressure,lb.. 160 160 160 160 
3. Diameter of H.P- 
cylinder in inches 11 19 343 504 
4. Diameter of M.P. 
cylinder in inches 17 28 _ _- 
5. Diameter of L.P. 
cylinder in inche 24 43 61 2-70, 
6. Stroke... e 12 20 594 51 
7. Cylinder ratio | 
H.P. toL P. --| 1to 4.75 | 1t0 6.12 | 1 to 3.16 lto4 
8. Revolutions per 
minute .. - 365 230 83.3 83.3 
9. Diameter piston- 
rodininches .. 34 4} 8} 9} 
10. Diameter of crank- 
shaft bearings in 
inches .. = 6} Of 194 2443 
11. Length of crank- 
shaft bearings in 
inches .. =e 15 24 33,7, 35,’ 
12. Diameter of steam 
ipe ininches .. 5 8 10 14 
13. Diameter of ex- 
haust pipe in 
inches vs 10 18 2-20 2-26 
14. Floor space occu- 72 229 1128 540 
pied by engine in including 
square feet generator 
15. Over-all height of 
engine above floor 
line -. ft.in.) 6 8} 16 103 ll 5 33 4 
16. Weight of engine 
without genera- 
tor, in tons 14 414 170 450 





Figs. 7, 8, 9, and 10 on our two- plate show the 
general arrangement of the engine, and it will be noticed | 
that here again the type approximates more closely than | 


The valves are of the four-seated type, as used on the 
horizontal engines. Main and safety governors are both 
provided, and the latter, ia addition to automatically 


ay that theoretically due to the temperature and | is usual in slow-speed sets to an “enclosed” high-speed | closing the main steam valve, opens an air valve to break 
nead. 
Pump-Room.—The water supply is derived on the pre- 





forced lubricated engine. 
Fig. 10 is a cross-section to a larger scale. | 





the vacuum. This arrangement can also be operated by 
a lever from the driver’s stand, where all the hand-wheels 
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CHAINS AND THEIR HISTORY. 


In the course of a presidential address delivered by 
Mr. J. Hartley Wicksteed, before the Yorkshire a- 
tion of Students of the Institution of Civil Engineers, a 
few weeks ago, some very interesting information was 
given respecting the history of chains, which is well 
worth quoting. Mr. Wicksteed spoke as follows:— | 

‘*There is every reason to — that, in countries 
where iron ore existed on the surface, the knowledge of 
iron would be primeval. We only need to pre-suppose 
the ion of fire, and then imagine someone leaving 
a grid made of sticks daubed with red or brown hematite 
ore a few hours in a charcoal fire, and the result would be 
some nodules of malleable steely iron. We can there- 
fore assign no date to the first knowledge of iron, but in 
the earliest hieroglyphics to which an accurate date can 
be fixed—namely, in the fourth millennium &.c., we find 
Pyramid texts which prove beyond question that iron 
was well known in Egypt at that time, and that it was 
forged into weapons, tools, and instruments. After an 
obscure existence of 3000 years from the assigned date of 
the Pyramid text, iron became historically famous. 

‘The time of Homer, 880 B.c., was notable for the 
attention that was given to iron. At that time it must 
have been cheaper than bronze, as is evidenced by the 
fact that objects have been dug from the mounds of 
Nineveh of about the time of Sones, some of whic 
consisted of cores of iron, round which bronze had been 
cast. In the wall sculptures from Nineveh in the British 
Museum, there is one in the Nimrfd Gallery, illustrating 
the campaigns of Assur-nazir-pal, 884 B.c. It shows a 
battering-ram, and a chain to catch up the head of the 
ram to destroy its action. The beam of the battering- 
ram is hinged near the centre, and it is swayed up and 
down from the light end by men behind the protection of 
a barricade. The chain is hung down in a loop from the 
walls of the besieged city, to catch the heavy end and 
break its force as it descends against the wall. 

“‘The ram-head was almost certainly a bronze casting, 
and the chain in all probability of forged and welded iron, 
as the following evidence will show. For, on referring 
to other finds in the mound of Nimrdd, Dr. Percy 
writes :—‘ That the Assyrians were well acquainted 
with iron is clearly established by the explorations of 
Layard, who has enriched the collections of the British 
Museum with many objects of iron from Nineveh of the 
highest interest. Amongst these may be particularly 
specified tools employed for the most ordinary purposes, 
such as picks, hammers, knives, and saws. There is a 
saw similar in construction to that now used by car- 
penters for ge 2 large pieces of timber across. It 
consists of a blade 3 ft. 8 in. long and 4§ in. broad 
throughout its entire length, except at one end, where it 
is narrowed, and was, no doubt, let into a handle of 
wood, the rivets being visible upon it. It was found in 
the North-West Palace of Nimrid, and could not be in 
date later than 880 8.c. The fact of iron having been 
applied to common hammer-heads, for which bronze 
might have proved a tolerably good substitute, indicates 
that iron was certainly as cheap, if not cheaper, in those 
days than bronze ; and the correctness of this inference is 
strikingly confirmed by many other objects from the same 
locality, consisting of cores of iron, around which bronze 
had been cast.’ 

** Anda few centuries later a chain for a similar purpose 
is specially described by Thucydides, who says that the 
Plateans during the siege of their city by the Thebans, 
429 B c., made use of long iron chains to suspend beams, 
which they dropped so as to break off the heads of the 
battering-rams breught up against their city. At this 
same period iron was known to make such formidable 
instruments of war that, as is recounted by Pliny the 
Elder in the treaty which Porsena granted to the Roman 
people on the expulsion of the Kings (509 B.c.), there was 
& specific provision that iron was not to be used except in 
agriculture, and the most ancient authorities have pre- 
served the fact that it was then that writing with a bone 
style came into practice. A classical friend has sent me 
a passage from Pliny’s Natural History, book 34, cap. 39, 
which is prophetic of the importance of iron, and which 
shows that at this period the uses of iron were restricted 
and its progress a negative quantity: ‘The first mines 
we should mention are those of iron; iron is the best 
and worst implement of !ife, inasmuch as therewith we 
cleave the earth, saw trees, prune bushes, compel our 
vines to renew their growth yearly by shearing off their 
growth, build houses, shape stones, and for all other pur- 
poses use iron ; but we likewise use it for wars, slaughters, 
robberies, not only at close quarters, but also as a swift 
missile, now hurled by engines and now by the arm, and 
sometimes even winged: which latter I take to be the 
most infamous perversion of the human intellect. inas- 
much as we manufacture this monstrous bird and give the 
iron wings that death may reach man the quicker. 
Wherefore the blame of man m 1st not be set down to the 
account of nature.’ 

_ ‘Tron chains were used by the Romans. Besides the 
literary evidence of iron being used by the Romans, we 
are not without actual samples existing of iron chains 
made by the Romans, and we can see their form. 

‘The Saalburg, near Homburg, was built and inhabited 
as a Roman fortress between the years 11 B.c. and 
274 .p., and there is still preserved the iron chain, with 
its hook, which they used for elevating water from a well, 
also iron chains for horses. These iron chains are welded, 
and are beautifully made. The well chain is of a flat 


rectangular section, and oblong, something like the Roman 
chain which is depicted in a mosaic pavement excavated 
Pompeii 
founded about 500 B.c., and was buried by 

The house was therefore built any time 
imme- 


from Pompeii, and inscribed ‘Cave Canem.’ 
was probably 
lava in 79 A.D. 
between these dates, and in the floor of the hall 








diately behind the double front door was a dog attached 
to a chain, outlined in black-and-white mosaic, with the 
inscription ‘Beware of the Dog.’ These examples of 
earlier iron chains are not of round section, but of 
rectangular section, This is accounted for by the fact 
that iron is more easily drawn down from a lump by 
hammering on an anvil into a flat or square rectangular 
section than into a round section. This is another reason 
why the Nimrfid chain may be considered to be iron. 
The sculpture does not show the links rounded, but flat. 

‘*Czsar mentions that when he invaded Britain, 55 B.c., 
the currency of the people consisted partly of iron rings 
adjusted to a certain weight. Thus, at the beginning of 
the Christian era, both the Romans and the Britons had 
long understood the working of iron. The Romans used 
mooring chains for their galleys. They fortified York ; 
and to join the walls across the river, they were very likely 
to place a chain. 

** This brings us near home. The Romans were estab- 
lished in Britain for more than 370 years, and during the 
space of three centuries and a half they had the 
country of the Brigantes, of which the present county of 
York was the principal part. During this long space of 
time they had completely Romanised the country, and 
made the same improvements as in the rest of their pro- 
vinces. The Romans did not leave much to chance, and 
in addition to the walls and towers with which they made 


h | York impregnable, it is probable that they stretched 


chains across the Ouse, to prevent an enemy’s entrance 
within thecity by water. At any rate, chains were u 
for that see later on, as Leland, who wrote at the 
time of Henry the Eighth, mentions in the following 
graphic account:—‘The towne of York standith by 
west and est of Ouse river running through it. Thus 
goeth the waul from the ripe Ouse of the est part of the 
cite of York. Fyrst a grete towre with a chain of yron 
to cast over the Ouse, then another towre, and soon to 
Bowdamgate. 

“** Betwixt the beginning of the first parts of this west 
waulles and Micklegate, be IX. towers and at this XI. 
towres be a postern-gate, and the towre of it is right 
agayn the est towre, to draw over the chain of Ouse be- 
twixt them.’ 

‘Of the probable form of thechain here spoken of we 
have curious indirect evidence. 

‘Upon the old Ouse bridge there stood a vere dedi- 
cated to Archbishop William Fitzherbert (twelfth cen- 
tury). At the Reformation the chapel was converted into 
an Exchange for city merchants. Upon the decay of 
trade it was divided into a council-chamber, a record- 
office, and a prison for the freemen of the city. The 
building was taken down in 1810. A portion of the arch 
in this chapel is preserved in the Hospitium in York. It 
shows a chain moulding, which is a form of ornament 
found in Norman arches, and strongly suggests the exist- 
ence of such a chain in the vicinity for the sculptor to 
have imitated. May it not probably represent such a 
chain as the Romans stretched across the river in the 
early centuries of the Christian era? The links are still 
of rectangular section, but are oval. From such a chain 
as this at York we can find no improvement till iron 
began to be rolled. 

**In the oldest chapel-cloister of the burial-ground of 
Pisa there hang upon the wall the chains of the ancient 
harbour of Pisa, captured by the Genoese in 1632, They 
are very much like more modern mooring-chains. The 
Cathedral of Pisa was erected after the great naval victory 
of the Pisans near Palermo, 1063, and it is probable that 
similar chains guarded their harbour at that time. 

‘*Tt has been remarked before, when looking at the 
medieval chain ornament at York, that we can find no 
essential improvement in the form of link till within the 
last 100 years; but the old patterns overlap the new, and 
in the chain cable of a Russian line-of-battle ship, sunk 
at Sevastopol by the Russians, after the battle of Alma, 
the links are remarkably similar to the Pisan harbour 
chain, only the section of iron in the older chain is rect- 
angular, being forged out entirely by the hammer ; 
whereas the section of the Russian chain is round, indi- 
cating the use of grooved rolls to prepare the round bars 
of which the links were made. 

** Tt was in 1784 that Henry Cort invented the process 
of puddling iron and rolling it into rods with grooved 
rolls. Thess inventions opened the way for making 
chain cables with links of uniform section and quality. 
There had long been a craving for chain cables to take 
the place of hemp hawsers on ships. Sir Cloudesley 
Shovel recommended them in about the year 1700; and 

reviously—viz., in 1634—a patent was obtained by an 
inglishman of the name of Phillip White, blacksmith, 
for ‘a way for the mearing of shipps with iron chaynes 
by finding out the true heating, p’paring and temp’in 
of iron for that purpose ; and that he hath now attayn 
to the true use of the said chaynes, and that the same will 
be for the great saving of cordage and safety of shipps, 
and will redound to the good of our co’mon wealth.’ 

‘No further mention of the use of chain, either as 
moorings or cables, is made until so far forward as the 
year 1804. By that time rolled bars of puddled iron were 
available, and a patent was enrolled by one John Slater, 
a surgeon, of Huddersfield, in the county of York, ‘for 
a new and improved method of manufacturing and fabri- 
cating of cables, shrouds, stays, and other articles for the 
rigging of ships, of materials never before used for that 
purpose.’ No result came of the invention, and the field 
was still left open for the practical and positive introduc- 
tion of cables made of chain for the use of the naval and 
mercantile marine of the world. 

* The source of information for the five paragraphs 
ensuing is ‘‘Chain Cables and Chains,” by Thomas W. 
ar F.E., (Fleet Engineer). Crosby, Lockwood, and 








‘* This took place in 1808, when Robert Flinn, an Irish 
blacksmith, whose father fought under General Wolfe, 
who fell in the elder Flinn’s arms, made iron chain cables 
at his forge in North Shields, which were used in the 
vessel called the Ann and Isabella, built at Berwick-on- 
Tweed ; and in the same year Lieutenant Samuel Brown, 
of the Royal Navy, fitted out a vessel called the Penelope 
— her entire rigging of chains, and with chain for her 
cables. 

“Up to this time chain was only known to be made 
by welding on the ends, and in 1811 many chain cables 
parted. This led to welding the links on the side when 
made of iron more than 1 in. in diameter, with a long 
scarf, which gave the men room and iron to work upon. 
Also, it led to the adoption of the stud to pe the links 
from collapsing, and so to preserve the f om of the 
joints, and consequently the cable’s flexibility. 

‘*In 1816 Brown’s second patent was first made. Pre- 
vious to that date studs were unknown. The form of 
this chain is well-nigh perfect. It is elliptical, which 

ives a curve of the same radius as the iron of which the 
fake are made at the inside ends of the links, so that the 
links bed on each other with surfaces which coincide, 
and give a bearing surface equal to the square of the dia- 
meter of the iron, while the enlarging radius of the ellipse 
allows clearance sideways to give flexibility to the chain. 
The weld is about 0.8 of the strength of the bar, and the 
breaking strength of the chain is about 1.5 of the strength 
of the bar. But before the breaking strength of an un- 
studded chain is reached, the links become deformed and 
locked, and the flexibility of the chain is gone. It may 
therefore be fairly argued that the weld does not take 
away from the useful strength of a chain, but its disad- 
vantage is that it necessitates the chain being made of 
iron soft enough to be capable of welding. If, therefore, 
it be possible to make chain with interlaced links without 
welding, then very strong, hard steel could be used, and 
the chain of the future could be made of double the 
strength, weight for weight, of the present-day chain. 
At first glance it might seem difficult to form interlaced 
links out of a solid bar, but many a collier in his leisure 
hours has performed the feat of cutting a wooden chain 
out of a besom tail. 

‘But if it be possible to form a wooden chain with 
solid links, it is also possible to form it of hard steel. 

‘* Such a chain has been made experimentally, of which 
200 yards are in work at the West Riding Colliery, Nor- 
manton. It is the best piece of chain which they have 
on the colliery. 

“In this ante there are studs, and the ends of the 
links are made with a deeper section than the sides, so as 
to allow for wear. Add to this that it is made of steel. 
It is an ideal chain, and has twice the strength and twice 
the wear of a chain made from welded-iron rods. 

“* Tf a weldless chain of strong steel, and for some pur- 
poses case-hardened, comes into general use in the present 
century, it will bring about an improvement of two to 
one upon the chain that has prevailed for a hundred years 
—that is to say, it will double the strength, weight for 
weight. Its development arises from an improvement in 
mechanical art concurrently with the improved produc- 
tion of steel. 

‘*Now we have seen that we cannot trace back the 
existence of iron chains beyond 3000 years ago, yet iron 
itself must have been known and used in Egypt 6000 
years ago. It seems, therefore, to have taken 3000 years 
with the knowledge of iron to make a-beginning with 
iron chains ; then, with improvements over a period of 
3000 years, they attained an efficiency which we will take 
as the primary unit. Then, in the nineteenth century, 
the beautiful round section, oval-shaped, short-link chain 
was invented, and with the improvements in the quality 
of the iron and the perfection of manufacture which has 
been going on all through the century, and which, it may 
be incidentally remarked, has largely been brought 
about by the use of testing-machines, it is safe to say, has 
improved the chain equal to nine added units of effi- 
ciency upon the previous square-cornered, self-destruc- 
tive chain. And now, during the twentieth century, if 
we double the efficiency of the nineteenth-century chain, 
— for weight, we shall have even more than kept 
up the nineteenth-century rate of improvement, because 
we shall have added another ten units of efficiency 
during the century, while the nineteenth century added 
—_ units to the primary efficiency unit of the Roman 
chain. 

‘*The writer has thus attempted to bring home to all 
our minds the rate of improvement which is taking place 
in the domain of iron and mechanical art. We need not 
regret that none of us was born at the dawn of the machi- 
nery era, use there is as great scope now as then for 
our activities in doing our part to better former practice, 
and there is as great a reward for us in doubling the 
efficiency of iron and machinery on nineteenth-century 
practice as there was for the eo of the nineteent 
century when they multiplied by ten the efficiencies of 
the previous ages.” 








TELEPHONES IN DENMARK.—The Danish State tele- 
pow have an aggregate length of about 4350 miles ; 

uring last financial year the number of telephone con- 
versations on the State telephones increased 13 per 
cent. The private telephones have an aggregate length 
of about 108,000 miles, with an aggregate of 42,000 sub- 
scribers, which shows an increase of 6000 as compared 
with the previous year. The total number of conversa- 
tions on the private telephones amount to about 97,000,000. 
The Copenhagen Telephone Company has 24,000 sub- 
scribers, and in all Denmark there are seventeen tele- 
phone apparatus to each 1000 inhabitants, the corre- 
sponding number in Sweden and Norway being respec- 
tively nineteen and sixteen. 
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CompiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883 —1902. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. ' 

Copies of Specifications may be obtained at the Patent Office, Sal 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specijication, 
give notice at the Patent Ofhee of opposition to the grant of a 
Patent on any of thé grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


27,100. Mavor and Coulson, Limited, and H. A. 
Mavor, Glasgow. Electric-Motor Apparatus, [4 Figs.] 
December 12, 1904.—In induction-motor apparatus according to 
this invention the primary and the y of an inducti 
motor are connected together by means of gear adapted to be 
adjusted during working so as to vary its ratio. The illustra- 
tion represents an example of motor apparatus according to this 
invention, wherein one element a of the motor is connected by an 
open belt b with a pulley ¢ fixed to an intermediate shaft d, a 
pulley e fixed to another intermediate shaft d! is connected 
hy a cross-belt f to a pulley g fixed to the other element of the 
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in advance thereof. The arrangement is such that when the 
lever d is moved from the off position it will first close the motor 
field circuit and then the armature circuit. In closing the latter 
circuit only a part of the resistance controlled by the lever d will 
be placed in circuit, and the amount of resistance thus placed in 
circuit will be such as will enable a torque to be produced that will 
impart an impulse or “‘ kick” to the armature sufficient to set it 
in motion. The continued motion of the lever d will cause it to 
from off the first contact on to the second contact. This 
motion will place the whole of the resistance in circuit with the 
armature, and the torque will be such that the armature will be 
caused to turn very slowly. As it is desired to increase the speed 
of the motor, so will the lever d be advanced over all the contacts 
until it at length rests upon the last of the contacts. It will be 
seen that with this ar t it is possible to move the motor 
round very easily to only a small extent at a time. This is accom- 
— by imparting to the armature a series of impulses or 
icks, and is effected by moving the lever on to the first contact 
and then off, and soon. (Sealed December 28, 1905.) 


GUNS AND EXPLOSIVES. 

26,288. Vickers Sons and Maxim, Limited. A. D. 

Williamson, and C. L. Sumpter, Sheffield. 
and Elevating Guns. (3 Figs.) December 2, 1904.—This 
invention relates to electrical apparatus for training and elevating 
heavy guns. A represents the armature of an electric motor for 
training and elevating the gun, and designed to give a wide 
range by manipulating resistances B in its shunt-field 
circuit C which contains a “‘ kicking” coil C*. In the armature 
circuit of the motor an automatic reversing and short-circuiting 
switch D is provided. This switch is adapted to be operated by 
solenoids E!, E®. The field-circuit resistances B of the motor, 
and the solenoids E!, E2 are under the control of the training or 
elevating switch F, the handle of which is shown in the middle or 
off position. The switch may take the form of the usual pistol 
grip, and is prevented, by means of the dash-pot, from being too 
quickly moved over the contacts F2, other than those regulating 
the slow speeds of the motor. Assuming the handle of the switch 
to be moved into the position represented by the dotted line F°, 
the current will flow from the positive main to the switch, thence 
passing through the resistances B and the shunt-field C of the 
motor to the negative main. At the same time a circuit is com- 
pleted through the hand-switch F and solenoid E2, the latter, 
upon being excited, drawing the part d? of the reversing switch 
D into contact with the stop d*. A current then flows from the 
positive main through the series winding of the motor and back 
to the stop d°, whence it passes through d2 to the motor armature 
returning to the negative main by way of the parts d! and d* of 
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motor, which is arranged within the element a, and the two 
intermediate shafts d and d! are connected together by means of 
gear G adapted to be adjusted during working so as to vary its 
ratio, the gear G selected, which is shown diagrammatically, 
being of known kind, and comprising two pairs of conical pulleys 
1 and 2, mounted on parallel shafts 3 and 4, connected together by 
a belt 5 bearing with its edges upon the pulleys1 and 2, whic 
are provided with means for causing the pulleys constituting one 
pair to approach each other, and those constituting the other pair 
to recede from each other simultaneously. (Sealed December 28, 
1905.) 


3177. W. Geipel and F. M. T. Lange, London. 
Controlling Electric Motors. (6 Figs.) February 16, 
1905.—This invention has reference more particularly to the 
provision of means whereby the starting of electric motors can 
be effected in a more simple and effective manner than is now 
sometimes the case. The invention is particularly applicable for 
use in the starting of motors that are employed to drive heavy 
machinery, such as printing machines, which require the expendi- 
ture of a considerable amouns of energy to impart the initial 
turning movement. In the ordinary practice of starting a motor 
that is required at first to run slowly, as is necessary with a 
printing machine when “ making ready,” the workman moves the 
handle of the rheostat over the contacts until the current is 
suflicient to impart a rotary motion to the armature. If the 
handle is maintained on the contact on to which it has been 
moved to start up the motor, the motor will accelerate. This 
acceleration is not always desired, and to keep the motor turning 
at a slow speed the workman has to move the rheostat handle 
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backwards towards the zero position, in order to prevent accelera- 
tion. According to this invention, a rheostatic device is provided 
and so arranged that when the handle or contact-maker is moved 
from the zero position, the number of volts impressed on the 
motor armature is such that the motor can exert a comparatively 
large torque, which will cause a “ kick ” or impulse to be imparted 
to the armature, the torque being immediately reduced by the 
next movement of the handle or contact-maker ina forward direc- 
tion, and the number of volts impressed on the armature reduced. 
a and b are mains from which energy is taken to drive the motor c. 
The motor ¢ is connected on one side directly to the main b, and 
is, on the other side, connected to the main a througha rheostatic 
device. This rheostatic device comprises a hand-operated lever d 
and two sets of contacts e and f, over which the lever can be 
moved. One of the contacts—viz., e—is connected to the motor 
field windings, and the other contact f is connected to the motor 
armature, The contact f is made up of a plurality of contacts 
with interposed resistances g. The contact e is connected elec- 
trically to the second of the contacts f, as shown. The first of 
the contacts f is connected by a lead h, with one of the contacts 
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the reversing and short-circuiting switch D. The motor field and 
armature circuits being both excited will cause the motor to start 
and effect the training or elevating of the gun. When the handle 
of the switch F is moved into position shown by the dotted line 
F4, the solenoid E2 will be cut out of circuit and the solenoid E! 
excited, whereby the current will be reversed in the motor arma- 
ture A, and the motor will run in the opposite direction, the 
speed in either direction being determined by the amount of re- 
sistance inserted iu its shunt-field C by the upper part of the 
switch F. When the switch is moved into its middle or off position 
neither solenoid is excited, and the armature A of the motor is 
short-circuited, and, acting as a brake, quickly comes to rest. A 
limit switch G is so arranged as to be thrown over in either direc- 
tion by stops on the turret or mounting at the extreme limits of 
its travel in each direction. According to the direction in which 
the said switch G is thrown over, the solenoid circuit corresponding 
to that direction is broken, leaving the other solenoid circuit to 
be made by the switch F, when it is required to work in the re- 
verse direction. As the turret or mounting leaves the limit stop, 
the limit switch G is returned to its normal position by a spring 
or other convenient means ; and in the event of the current supply 
failing from any cause, the switch D acts as a “‘ no voltage ” re- 
lease by automatically returning to the off , osition. As an alter- 
native, the reversing switch D may be worked mechanically from 
the moving parts of the motor or turret, in which case the sole- 
noids E!, E? simply control the motion of the switch. (Sealed 
December 21, 1905.) 


17,710. Rheinische Metalwaaren und Maschinen- 
fabrik, Dusseldorf - Berendorf, Germany. Time 
Fuses. [2 Figs.) September 1, 1905.—Owing to the continual 
increase of the initial velocity of projectiles, it is found that the 
parts of the time-fuse body, which are weakened by the numerous 
channels and borings formed therein, are liable to become de- 
formed by the concussion on firing, whereby also the igniting 
charge-rings of the fuse are also liable to damage, thus causing 








inaccuracies in the proper action of the fuse. The present inven- 
tion has for its object to obviate such deformations, and consists 
in supporting the said parts of the fuse, which for certain reasons 
are made of a comparatively weak material, by means of a suit- 
ably-formed socket, cap, or ring made of a stronger material, 
which receives the concussion on firing. The socket piece a, 
which is formed of a stronger material than the fuse body itself, 
is constructed with steps or shoulders, and is fitted over the stem 





b of the fuse body in such manner that the upper igniting charge- 
ring c bears with its lower surface upon the shoulder d, while the 
lower igniting charge-ring e rests upon the bottom shoulder / of 
the socket, so that, on the concussion on firing, the said rings are 
supported by the said shoulders. The bottom shoulder / of the 
socket piece is formed as a flange, by means of which it bears 
against the plate g of the fuse y, 80 as to be su thereby 
against the concussive action. In the modified construction 
shown in Fig. 2, the supporting socket a is only provided with a 
bottom shoulder or flange /, against which the lower igniting 
charge-ring e bears, and which thus serves to sup both the 
rings ¢ andc. The flange / can, if required, be extended or made to 
cover the entire surface of the plate g, so as to afford increased 
support. (Sealed December 21, 1905.) 


HYDRAULIC MACHINERY. 


3605. Siemens Brothers and Co., Limited, London. 
(Siemens and Halske Actien-Gesellschaft, Berlin, Germany.) 
Water-Meters. (2 Figs.) February 21, 1905.—This invention 
relates to a water-meter having an inlet chamber formed for the 
reception of a curved strainer, which is of rectan r cross- 
section, and constitutes an extension of the inlet-pipe into the 
said chamber. The meter is of the vane-wheel type and of an 
ordinary construction, having an inlet @ and an outlet ¢ cast 
symmetrically in one with the counter-chamber g. The water is 
delivered through the inlet @ into a chamber A below the measur- 











ing chamber k, which contains the vane-wheel i. According to 
this invention there is introduced into the chamber A through a 
suitable opening /! a strainer b made of perforated material in 
the form of a distended sack. This strainer is suitably curved and 
conveniently fixed, such as by a screw, to the cover eé of the open- 
ing 41. Owing to its curved form it can easily be withdrawn 
for cleaning purposes by using the cover ¢ as a handle, and when 
inserted in place its edge f rests substantially water-tight against 
the inner surface of the inlet a. The strainer thus forms an 
approximately horizontal extension of the inlet, and all the water 
must pass through its perforations. (Sealed December 21, 1905.) 


MOTOR ROAD VEHICLES. 
1347 


x f and Mann’s Patent Steam Cart 
and Wagon Company, Limited, Leeds. yuliag 
Steam Carts. (2 Figs.) January 24, 1905.—The object of this 
invention is chiefly the saving in the time during which the steam 
cart is kept stationary whilst being filled ; and as such carts have a 
capacity four to five times as great as that of horse carts, the 


saving in time compared to that now required to fill such steam 
carts shovelling in the material is very considerable. a indi- 
cates A-sha; standards mounted on side girders, the latter 
being carried on swivelling road-wheels. d are cross-girders con- 


necting the upper ends of the standards a, and carrying in the 
centre guide pulleys e and at one end & pulleys f/. g is 
a hand-winch, the shafts of which are carried in bearings attached 
to uprights secured to and between the side girder and a hori- 
zontal tie-bar on the same side of the —— as the guide 
pulleys f. ois a hopper which is made of the same capacity as 
the body p of the steam cart to be filled by the apparatus. As 
shown, the distance apart of the standards a and the side girders, 
and the height of the standards a, is such that the bod, = the 
steam cart can be backed or moved between them an neath 
the hopper o, when this has been lifted to nearly the full height. 
The rope or chain q from the winch may be attached direct to 
the hopper, or passed round a second pulley or set of pulleys r 
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for power-multiplying purposes, the bracket or block carrying the 
axle of the pulleys r being attached to cross-girders connected to 
the upper part of the hopper. The hopper o is provided with 
a sliding door, to the underside of which a nut is attached. A 
screw-shaft passing through the nut, and provided with an operat- 
ing hand-wheel z, extends towards one end of the hopper to 
facilitate opening and closing of the door. If desired, the shaft 
may be extended towards both ends of the = 0, 80 that the 
opening and closing can be effected by the driver of the steam 
cart without leaving the foot-plate. The hopper o is filled whilst 
on the ground, and whilst the steam cart is away making a jour- 
ney, the hopper having been carried to any part of the yard or 
dépét by the apparatus, where required for filling. When filled 
the hopper may be at once raised to the requisite height, so that 
on the arrival of the steam cart it can be immediately backed 
with the body p within the side girders and standards, the cross- 
bar uv being first temporarily removed. The sliding door of the 
hopper is then opened by the driver without having to wait for 
someone else, and the material falls into the body p, filling the 
same, so that the steam cart can commence its next journey 
with the minimum of delay. If desired, the road-wheels may be 
connected to the gear of the winch, so as to be able to travel the 
apparatus from the winch. (Accepted September 27, 1905.) 
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RAILWAYS AND TRAMWAYS. 

24,097. E. A. Stanley and J. E. . Preston. 
Tramecar Gates. (3 Figs.) November 7, 1904.—This inven- 
tion has for object an arrangement for locking the lattice or other 
ates that control the ingress and egress to the platforms or vesti- 
Bules of traincars. It comprises a locking-bar contained within a 
barrel, which latter is fixed to the car body by means of brackets. 
A part of the barrel is made hollow, so as to admit of the said 
locking-bar sliding therein, and the locking-bar is provided with 
a spring E, the tendency of which is to keep it normally in one 
position within the barrel. One end of the bar A has a handle 
A! for raising it by, and the other end is bevelled on one face. 
The barrel is provided in proximity to this bevelled end of the 
locking-bar with a bell mouth or tapering cavity F, so arranged 
as to guide an arm or projection G on the gate into the exact 
position for the end of the locking-bar to en with it. This 
arm G is so bevelled and arranged that when pushed into the bell 
mouth F against the bevelled end of the locking-bar, the latter 
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will yield to the pressure and then spring into a hole or keeper 
in the arm, thus absolutely ape. the gate. The gate can only 
“be unlocked by retracting the locking bar A by hand—that is, by 
ulling the locking-bar by the handle or knob A! at the top. 
This compresses the spring E and pulls the locking end of the bar 
out of engagement with the hole inthe arm G. The gate is thus 
unlocked and can be opened. The bell mouth being chamfered 
ensures the arm G entering it and being guided into the exact 
position to be interlocked with the locking-bar. e mode of 
action is as follows :—When it is desired to lock the gate, the gate 
is closed and the projection or arm G on the gate caused to enter 
the bell mouth F, which is guided by the chamfered sides into the 
exact position. The pressure of the bevelled end of the arm G 
against the bevelled end of the locking-bar A in closing the gate 
causes the latter to yield, and then to spring back into the hole 
in the arm, the spring E holding it interlocked. Thus the gate is 
‘locked and cannot be opened until the locking-bar A is raised by 
pulling up the handle or knob Al. (Sealed December 28, 1905.) 


1732. 8S. A. Russell and E. Ford, Silvertown, 
Essex. Controllers. (6 Figs.) January 28, 1905.— Accord 
ing to this invention, there is arran in connection,.with the 
controller and brake mechanism a device, hereinafter described, 
which will automatically break the circuit just before the con- 
troller comes into any position in which the current has to be 
interru , and will also break the circuit just before the brakes 
are le to act upon the wheels. The device will also interpose 
a stop which will prevent the circuit from being closed again when 
the brakes are released, until the controller has been first brought 
to the off position. On the spindle of the controller is keyed a 
cam ¢. The spindle > also carries two other cams f andg. / is 
loose on the spindle, and is attached by a rod h/ to the brake 
pedal. g is, however, fast on the spindle b, and rotates with the 
drum. Overlying the cams e and / is the roller i, forming part of 
a switch-lever j which is pivoted at k, and makes or breaks the 
circuit at the switch-contacts | and the carbon break m. n is a 
stop pivoted on a bracket 0, and controlled by a spring which 
tends always to bring the stop n into a vertical position beneath 
the roller i, and so holds up the lever j. The cam e is 80 set on 
the controller spindle ) that the projection q raises the switch 
lever j, and opens the switch by bearing against the roller i when 
the controller drum is qequetins the off position, Other pro- 
jections r,7 are provided on the cam e¢, which similarly open 
the switch momentarily when the controller is arriving at a posi- 
tion where the change of connections to be made by the controller 
necessitates the breaking of the circuit. When the switch is 








opened by any one of the projections q or r of the cam e, the 
roller i is not raised high enough to allow the automatic stop n to 
be brought into a vertical position so that when the controller 
is moved to a running position, the switch is free to close un- 
hindered by the stop n, which occupies a tilted position by the 
side of the roller i. In Fig. 2 the brake lever cam / is shown 
coming into play. The first lift of thiscam raises the lever j suffi- 
ciently to — the switch, but not enough to allow the stop n to 
engage with and hold up the roller?. This allows of the circuit 

ng broken before the brakes are applied, and made D 
without first bringing the controller to the off position, if it 
should, after all, be found unnecessary to apply the brakes. The 
second lift of the cam / comes into operation just before the 
brakes are applied, and raises the switch lever still higher, so 
that the stop » is permitted to assume its vertical position. When 
the brakes are released the stop retains its vertical tion, and 
holds the switch open until it is allowed to close n by moving 
the controller drum to the off position, which has the effect of 
tripping the stop n out of the way by means of the cam g. It will 
thus be seen that the arrangement is such that the application of 


the brakes when the controller is in the running position causes 
the opening of the switch, which is, moreover, held open after 





the brakes are released until the controller has been again brought 
to the off tion pre; ry to restarting. This ensures the 
interruption of the current before the brakes are applied, and 

vents the car ng forward when the brakes are re- 
eased, even though the controller has been left in a running 
position. (Sealed December 21, 1905.) 


23,358. J. Gray, London. (Johann Stumpf, Charlottenburg, 
Germany.) - Driven yhenwe Ohing 2 Figs.) 
October 29, 1904.—According to this invention, the turbine is 
divided up into parts or es, distributed one on each driving 
axle of the locomotive, the steam from the — 
through the several in succession. The wheels ied on 
the driving axles are indicated by b1—b6, and mounted coaxially 
with the wheels on the respective axles are turbine stages 
c1—c6,. These stages are supplied in series with steam from the 
boiler, and are suitably p jioned so that only a comparatively 
small portion of the total aunt is extracted in each unit and 
transmitted to the driving-wheel to which the stage is attached 
The turbine forming may be of either the impact or 
impulse type, or a combination of the two t; , and it may be 
com of a single stage or number Of subsidiary stages. The 
revolving-wheels of the stages are mounted directly on the axles, 
and the casings are fitted to the locomotive frame so 4s to allow 
for the movement which ‘takes place between the axles and the 
frame in a manner well understood. The first turbine c1 receives 
its steam from the boiler through a pipe d1. From the first 
turbine the steam then flows through connections d 2, d 3 succes- 
sively through the whole of the turbine stages. From the last 
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‘ose 


turbine part c6, a pipe d7 leads the exhaust to the blast-nozzle, 
and serves to force the furnace draught in the usual manner. It 
will be obvious that this invention may be modified in many ways 
without departing from its esseritial features. For example, in 
the case of a locomotive having a large number of driving-axles, 
instead of the turbine being divided into twice as many stages as 
there are axles, one stage might be fitted to any convenient part 
of each driving-axle, and caused to transmit the energy to the 
wheels secured to the ends of the axles in any suitable manner. 
Further, instead of having all the stages of the turbine in series, 
asin the modification first described, it might in some cases be 
desirable to arrange the turbine elements so that each side of the 
locomotive is fitted with a complete turbine having the. same 
number of — as there are driving-axles. In this case the two 
turbines will ted in llel_ bet the source of 
supply and exhaust. It will further be obvious that the connec- 
tions between the several stages or units may be arranged so that 
these may be — in parallel if desired. In order to reverse 
the movement of the locomotive, the axles may also be fitted 
with separate reversing turbines, which may be arranged in sepa- 
rate casings, or in the same casing with the forward pA: ll 





the ends, and which are provided with plates 8 which have cam- 
surfaces. The 


side bars are provided with cam- 


shaped upper 
pone aad pee 16, (which co-act with the cam-shaped upper 
su; 


9 in the following manner :—When a passenger desires to 
reverse the back of the seat he the back or side bars of the 
seat and pulls or pushes it over until the cam-shaped projection 
from the side bar comes into contact with the cam surface on the 
cushion. The projection will ride up the cam surface and force 
what is now the back of the cushion downward, until it comes 
into contact with the elastic stop on the bracket 3. This at the 
same time tilts upward the front part of the cushion, and when 
the passenger takes his seat, his weight on the front tends to raise 
the back, thereby causing the two cams to interlock, so that no 
further movement of either side bar or cushion can take place. 
The back rest being pivoted, it adapts itself to the angle at which 
the passenger chooses to lean back, thereby forming a very com- 
fortable support. (Sealed December 21, 1905.) 


MISCELLANEOUS. 


H. P. BR. Sankey, Rugby. Testing- 
Machines. [8 Figs.) December 9, 1904. a, invention 
relates to a machine for testing steel or other metals by bending 
backwards and forwards, the number of times the test-piece can 
be thus bent, and the effort required to do so, being a measure of 
the quality of the metal. One end of the test-piece is rigidly 
held in a socket, which forms part of the body of the machine, and 
the other end of the test-piece is fixed into another socket, to 
which a handle is attached, and by means of which the test-piece 
can be bent backwards and forwards in any manner desired. 
Thus it can be bent from the original straight position to a right 
angle and back again to the straight position, or it may be bent 
to any desired angle on either side of the original position. To 
ensure that the angle bent will be that desired, stops or a scale 
are provided to limit the stroke. In order to measure the effort 
of bending, the handle is not rigidly fixed to the moving socket, 
but by the intermediary of a stiff spring, or the handle itself may 
be a spring. In this way the handle will be deflected slightly 
before bending commences, and the amount of this deflection is a 
measure of the effort required to bend the test-piece. In one 
arrangement the moving socket carries a piece of suitably-ruled 
paper, and the handle carries a style adjusted in contact with the 
paper, and provided with a pencil, so as to make a mark on the 
paper, and the deflection is thus measured by the length of the 
line on the paper. The paper-holder may further be fitted with a 
ratchet device actuated by a spring, so that by means ofa suit- 
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turbines, and similarly connected so as to utilise ec ly 
the available energy of the steam. (Sealed December 21, 1905.) 


26,183. A. K. Baylor, London. Reversible Seats. 
{1 Fig.] December 5, 1904. —This invention relates to reversible seats 
having reversible backs, such as are used on tramways 80 as to per- 
mit passengers to sit with their backs or faces as they prefer to the 
direction in which the vehicles are travelling. Each of the frames 
1 is provided near its upper end with two inwardly-projecting 
brackets 3. These brackets support a cross-bar 4 running parallel 
to the side of the frame, and enclosing a narrow slot or space be- 
tween the bar and the frame. At about the mid-points of these 
cross-bars are secured pins 5, which form pivots for bearings 6, 





secured at each end to the underside of the seat-cushion 2. It will 
be seen that the seat-cushion is rotatable about the pins 5. This 
rotation, however, is limited by the brackets 3. These brackets 
areso made as to project under the cushion, and are provided on 
their upper sides with elastic stops, upon which the cushion rests. 
The back rest is secured to the side bars by means of pins 13, 
about which it is adapted to pivot. The pivoting motion of the 
back is limited by pins 14 which pass loosely through or into 
curved slots or grooves 15 formed in the side bars. The movement 
of the side bars and back rest is limited by the side bars coming 
into contact with the parts of the cushion which project beyond 
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able detent the paper can be moved crosswise each time the 
direction of bending is reversed. In this way the number of 
times the test-piece is bent can be automatically recorded, and 
the varying effort observed. a@ is the bed, and a! is a socket 
standing up from it. «a? is a hardened jaw or abutment fixed in 
the socket. 0b is the specimen to be tested; it is held in the 
socket and forced against the jaw a2 by a wedge c! carried by the 
bar c, which is forced down by the screws c?, d is a plate resting, 
and free to move, on the bed a, but in no way connected to it. 

is asocket fixed to the plate d. The other end of the specimen 
bis held in this socket, which is similar to the socket a!, and, 
like it, is provided with a cross-bar e and screws el. / isa handle 
pivoted at /} to the plate d. are springs resisting the movement 
of the handle / relatively to the plate d. One end of each spring 
bears against the side of the handle /, and the other end against 
an adjusting-screw d2 in a lug d3 fixed to the plate d. A is a 
pencil carried by an arm h! pivoted at h2 to the handle and at A* 
to the plated. jis a disc pivoted to the plate d, and covered 
with paper, upon which the pencil / rests. The disc j is rotated 
in any convenient manner. (Sealed December 28, 1905.) 


2812. F. Reddaway, Manchester. Be.t-Fasteners. 
(5 Figs.) February 11, 1905.—In a form of fastener now in general 


use, a back-plate of metal or a number of such plates, according 
to the width of the belt, is or are placed to overlap the abutting 
ends of the belt, and various means have been used to secure 
such metallic plates to each edge of the belt, and thus effect a 
joint. The invention has reference to the means for securing 
such metallic plates to the edges of the belting to effect the 
necessary butt joint. The invention consists in the employment 
of a rivet a formed with or attached to a suitably-shay head b ; 
the rivet passes through the belt c and metal plate d. The head) 
of the rivet, which may or may not be slightly dished, is arranged 
on the contact side or face of the belt, and such head may or may 





not be provided with teeth or prongs designed to be buried in the 
belt. e shank of the rivet, which projects above the back 
_ is formed hollow or tubular throughout its depth, and when 
n position a tool or punch isinserted in the hole and force applied 
to flare out the rivet to form a head to prevent its withdrawal. 
At the left of Fig. 1 the rivet is shown before being inserted 
through the belt and the plate d, and headed up. This forms a 
simple and economical efficient means for connecting the 
metallic back-plate d to the woven or other belt c leaving practi- 
cally no projection beyond the back-plate, and thus having no 
liability to inflict injury such as is the case with a nut. The rivet 
is formed tubular hout so as to provide a ee for the 
— of air between pulley and the belt at the joint. 
(Sealed December 21, 1905.) 
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THE GENOA HARBOUR WORKS. 


Tue harbour works of Genoa, which at present 
are able to deal with about six million tons of 
trafic a year—an accommodation insufficient for 
the requirements of the port—were commenced 
more than six centuries ago by building a sea-wall, 
which, enlarged and strengthened, is now the old 
mole—Molo Vecchio (see Q on the annexed plan). 
About the same date a large dock was built, occu- 
pying almost the same position as the actual dock 
(L); it was devoted to the service of the fleet of 
the Genoese Republic, and the relatively large 
commercial trade was concentrated between this 
dock and the Molo Vecchio, on the east side of 
what is now the inner harbour. Through the suc- 
ceeding generations increased accommodation for 





growing trade was gradually added, but until the 


these works were carried into execution—at least 
so far as the actual harbour exists. The estimated 
growth of business for which provision was made 
has, however, been greater than was anticipated, 
and for some years past much inconvenience has 
been experienced ; hence the present necessity for 
extensions and improvements, a part of which are 
in course of construction. 

The outlay already incurred on the harbour 
works, exclusive of railway plant, from 1877, when 
the recent extensions were commenced, until 1904, 
was about 59 million francs (2,360,0001.). Of this 
amount, 20 million francs were given by the Duca 
di Galliera, and of the balance, four-fifths were pro- 
vided by the State and one-fifth by the communes 
and provinces interested. The extensive railway 
system, the cost of which was not included in the 
above outlay, is divided into three groups :— 
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REFERENCES 
A. Duca di Galliera pier. K. Parodi quay 
B. Giano pier. L. Dock 


C. Nuovo pier, 

D. Nuovo pier. 

E. Sapri quay (to be removed). 

F. Caracciolo quay (to be enlarged). 
G. Assareto quay. 

H. C. Colombo quay, 

I. Doria quay. 

J. Guglielmo quay. 


N. Calvi quay. 
O. Spinola quay. 


R. Dry dock 
8. Dry dock. 


seventeenth century the old mole was the only 
protective work, and a very iinperfect one, against 
the frequent storms that swept the bay. About 
1630 the construction of the new mole—Molo 
Nuovo (D on plan)—was commenced, and, when 
completed, the bay was sheltered to some extent 
from the south and south-west gales. During the 
period when Napoleon wielded power in Italy a 
comprehensive harbour scheme was prepared, but 
political troubles prevented its execution. At a 
later date storms of exceptional violence led of 
‘ecessity to serious improvement works. Between 
1546 and 1868 the new mole was greatly lengthened, 
and during the same interval a number of piers and 
quays were built, especially between the dock 
and the new mole. With the development of rail- 
ways, and the building of a large maritime station 
at the harbour, further works and enlargements 
were required. 

_In 1864 the Italian Government gave instruc- 
tions that a complete scheme should be prepared 
which should suffice for the probable requirements 
of the port during half a century. In due time 





M. Morosini quay 


P. Embriaco quay. 
Q. Vecchio quay. 





TO PLAN. 


= 


. Entrance through Galliera pier 
into new basin. 

. Pier-wall of new basin. 

. Capo di Faro. 

New road from basin to Sampier- 

darena. 

. Enlargement of Caracciolo quay. 

. Enlargement of wharf on south 
side of the Vecchio mole, 


Ss sip 


a. Extension of Galliera pier. 


1. A group extending from the Molo Vecchio to 
the Morosini Quay (M), intended for various mer- 
chandise arriving by sea. 

2. A system extending from the dock L to the 
neighbourhood of Sampierdarena; this is utilised 
for the movement of grain, cotton, and other mer- 
chandise, also brought by sea into the port. 

3. A system extending from the Assereto Quay (G) 
to the Molo Nuovo, and used chiefly for the trans- 
port of coal, but to a minor degree for general 
merchandise. 

These three systems are connected together by a 
belt railway, and their total length is 53,300 
metres (33.2 miles). There are direct communi- 
cations between these port railways and the general 
system of Italian railways, and thence to all parts 
of Europe. 

In the year 1874 the shipping business of the 

rt of Genoa was a little over 700,000 tons. This 

usiness increased so rapidly that in 1902 it ex- 
ceeded 5,650,000 tons, bringing Genoa to the fifth 
position among the large European ports. Ten 
great international ocean lines of steamships make 





Genoa a port of call. These are represented by 
twenty-one companies, of which ten are Italian, 
five are German, three are French, two are British, 
and one Dutch. 

The present scheme of enlargement of Genoa 
Harbour is by no means new; indeed, the plans 
were approved by the Ministry of Public Works 
in June, 1902, but it is not many weeks since 
the King of Italy laid, with much ceremonial, the 
foundation stone of the new harbour. It is not 
intended that the works shall be carried out in their 
entirety at once ; indeed, the whole of the money 
has not yet been raised, and the estimate for the 
alterations and extensions now commenced is con- 
siderably less than half a million sterling ; these, 
however, when complete, will greatly increase the 
capacity of the port, which it is intended shall ulti- 
mately, under the present scheme, be able to deal 
conveniently with 10,000,000 tons annually. 

The arrangement of the harbour at Genoa is 
very unusual, as will be seen by reference to the 
plan, which shows the existing condition, the ex- 
tension plan as a whole, and the works that are to 
be executed at once. From this plan it will be 
seen that the inner harbour is, roughly, semi- 
circular, the diameter being about 1500 metres 
(4950 ft.). The entrance to this inner port is by 
an opening between jetties from the outer port, 
the entrance being formed by a long mole (A) on the 
south and by a short pier (B)—the Molo Giano—-on 
the east. ‘he perimeter of the inner port is broken 
by a number of short jetties or quays, of which 
the most important are as follow :—Commencing 
at the inner end of the pier A—the Molo Duca 
di Galliera—there is a broad quay that formed 
the southern enclosure of the inner port; this is 
called the Molo Nuovo; from it project two 
short quays (D and E), the latter of which is to be 
removed. Following this are the quays lettered 
F to P and the large jetty Q—the Molo Vecchio, 
that forms the south-eastern enclosure of the inner 
port. Between this and B—the Molo Giano—is an 
area occupied by dry docks (R and 8), and the pro- 
tecting Molo dei Bacini ; the old modernised dock 
in the inner port is marked L, and there is a large 
Clark and Standfield floating dock. 

The water area of the inner port is 94 hectares 
(232 acres), with a depth of water varying from 
8 to 13 metres (26 ft. to 42 ft.) ; the area of the outer 
harbour is 100 hectares (247 acres), and the depth 
ranges from 9 to 20 metres (29 ft. to 65 ft.). The total 
area of the port is 2,566,000 square metres (634 
acres), divided as follows :— 


Water area ... 1,940,000 sq. m.( 479 acres) 
Wharfage ... <a ... 486,000 ,, (120 ,, ) 
Railwaystationsandyards 80,000 ,, ( 20 ,, ). 
Dry docks, &c. ... nie 2, ere oe 


The quay-walls have a total useful development 
of 12,500 metres (41,100 ft.), The wharfage area is 
rather less than half a million square metres. 


Warehouses and uncovered 


storage space ... 170,000 sq. m. (42 acres) 
Railways, roads, and 
transporting plants 307,000 ,, (76 ,, ) 


The whole of the port is well provided with 
warehouses, sheds, stations, hoisting machinery— 
hydraulic, electrical, and steam—with railways 
running along the quays and connecting to dif- 
ferent systems and stations where goods are 
received for shipment or for distribution. Amon 
the rather special provisions are silos for the 
storage of grain ; these have a capacity of 27,000 
tons, and a crane capacity for loading or unloading 
of 450 tons an hour. There are also important 
petroleum dépéts, including tanks holding 6745 
cubic metres (238,000 cubic feet). 

The works included in the extension scheme are 
shown on the plan. They are :— 

1. The construction of a large basin on the 
foreshore of Capo di Faro, opposite Sampier- 
darena ; this will have an area of about 40 
hectares (99 acres), with a depth of not less 
than 12 metres (39 ft.); there will be an en- 
trance to this basin both on the eastern and 
western sides, as seen on the plan; the wharfage 
accommodation will be 1350 square metres (14,530 
square feet). The dock will be called Vittorio 
Emanuele IIT. 

2. The construction of a coast road which will 
connect the town of Sampierdarena with the new 
dock. 

3. A widening an the south side of the Molo 
Vecchio to provide an increased wharfage area. 
The position of this alteration is marked g on the 
plan ; it is intended te build on this area a new 
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and enlarged railway station to replace another that 
is too small for the existing business.. A large in- 
crease in wharfage room will be secured by this 
widening. 

4. The demolition of the Sapri Quay and the 
enlargement of the Caracciolo Quay; these are 
marked respectively E and F on the plan, while 
the size of the now quay is shown at f. The wharf 
thus added to will be chiefly used for coal, and it 
will be furnished with plant for the expeditious 
handling of cargoes dot their transhipment into 
trucks ; lines of railway will be laid on this en- 
larged quay. 

5. An extension of the Duca di Galliera Pier by 
200 metres (656 ft.); this is marked a on the 
plan. The object of this extension is to afford 
greater protection to the vessels in the outer 
harbour. 

The estimated cost of these works, completed 
with railways, loading and unloading plant, ware- 
houses, &c., is two millions sterling ; and the total 
capacity of the port would, as stated above, be 
ten million tons per annum ; of. this; six. million 
tons would be general merchandise handled in the 
inner port, and: four million tons of coal. in the 
new basin, Vittorio Emanuele IIIL:, which would 
be devoted to that purpose. It is. anticipated that 
a yearly tonnage of ten millions will suftice for the 
harbour requirements of Genoa until 1920. 

But as.less than ten million francs are at 
present available, only a small part of the work 
will be undertaken, the’ remainder being done 
gradually as further funds are voted. 

The operations now taken in hand are as 
follow :— 

1, The formation of the stone block foundation 
for the quay-wall ¢ of the new basin, Vittorio 
Emanuele III. 

2. The enlargement of the Caracciolo Quay, F f, 
the demolition of the Sapri Quay (E), and the com- 
pletion of the Nuovo Mole. 

3. The increase in wharfage space on the south 
side of the Vecchio Mole. 

4. The extension of the stone block foundation 
at the end of the Galliera Pier, which is to be 
lengthened 200 metres. 

5. Repairing the outer end of the Galliera Pier. 

Besides the above there are various minor 
alterations and repair works to be done. 

The contracts for the above works have to be 
completed within five years, the contractor being 
bound to finish during the first three years the 
following portions : ~The enlargement of the Carac- 
ciolo Quay and the consequent demolition of the 
Sapri (Quay ; the completion of the increased wharf 
room on the Nuovo Pier, the widening of the south 
side of the Vecchio Mole, and the strengthening 
of the outer end of the Galliera Pier. We are 
indebted for much of the information in this article 
to Mr. E. Mackenzie, chairman of the English 
Chamber of Commerce in Italy. . Some interesting 


details on the same subject have been recently pub-' 


lished in our contemporary, the Monitore Tecnico. 








WEST RIDING RIVERS. 
Braprorp Sewace. 

More than a year ago we completed a series of 
articles which brought down the history of the West 
Riding Rivers question to the current time ; and, 
in doing so, of necessity dealt briefly with the posi- 
tion of Bradford. Theat great manufacturing city— 
from the peculiar character of its trade, involving a 
greater use and pollution of water than any other, 
as well as from the peculiarity of its position, not 
more than 10 miles above the even greater city of 
Leeds, through which its putrescent sewage stag- 
nates in every drought—is looked upon, not without 
justice, as probably the most heinous offender in 
the world against those natural laws which declare 
to mankind that rivers have their rights as well as 
their uses, and that such rights cannot be violated 
without grievous wrong, both to the violators and 
to others below them. Lest we be charged with 
injustice to the Bradford Corporation, it should be 
explained that their difficulties have been at least 
doubled by that burthen of trade effluents carried 
into the sewers, which the exigencies of their great 
manufacturers, and—we may justly add—a cynical 
lack of foresight and common-sense, have by small 
and insidious degrees crowded upon the ratepayers’ 
shoulders. We conceive, therefore, that no better 


illustration of the difficulties 6f the West Riding 
Rivers Board can be given than the detailed history 
of the Bradford sewage-disposal question. 





The question is one that has occupied much more 
than the thirty-three years regarded as the mean 
life of a generation ; therefore it may be said that a 
second generation are considering it still. Long 
as the time appears, it is crowded with incidents 
pertaining to a struggle in which a powerful 
offending authority has exhausted almost every 
device—strategical as well as tactical—to avoid the 
serious cost of carrying out its lawful duty, to the 
still: more serious injury of greater communities 
below. . The details of the history are full of 
interest, and fraught with lessons. But we must 
warn our readers that the history is not complete ; 
as yet it is no more than as set forth above. There is 
no triumph of the mind of man over the matter of 
sewage to record : that is entirely for the future. 
The history will bring us no further than the 
triumph of coercion ; the vindication of the autho- 
rity of the West Riding Rivers Board to force upon 
Bradford the acquisition of the means whereby, if 
directed aright, the purification of the River Aire 
may be ultimately attained. By an agreement, now 
more than twelve months old, the Bradford Cor- 
poration had acquired the Esholt estate ; but, now 
that the arbitration has been held, no further pretext 
can stand in the way of the execution of an adequate 
scheme of sewage treatment. 

The conclusion of this memorable arbitration, 
after ten days’ consecutive sitting, by an award last 
November, seems cause sufficient to justify our 
treatment of this question—the cause celebre of 
river pollution—at the present juncture. 


I.—1866 to 1898. 

Bradford, guided down to 1896 by one of the 
ablest town clerks in England, has fought many 
fights—parliamentary, legal, boundary, and other- 
wise—but none more interesting than the fight for 
the Esholt estate, the several actions of which were 
but the sequele of a series of Chancery suits be- 
tween the Corporation and the successive owners of 
that estate. 

A hundred years ago, Bradford, now a city 
of 270,000 inhabitants, scattered over an area of 
23,000 acres, was a small market town. In the 
dearth of good roads, the construction of the Leeds 
and Liverpool Canal benefited it, and these benefits 
were followed by those of good highways and rail- 
roads. It had increased fivefold by 1841, when its 
population reached 40,000; and soon after, the 
transformation of the Leeds water supply from a 
soft toa hard source gave impetus to the native 
energy of the Bradford mill-owners. By that single 
act of improvidence Leeds lost its supremacy in the 
woollen trade, probably for ever. 

Subsequent to 1841, at which time, as we have 
already recorded, trout and eels were daily supplied 
from the Aire to the owner of Esholt Hall, the 
pollution of that river from the Bradford Beck 
rapidly increased. Bradford, we may explain, is 
not, properly speaking, on the Aire, though its 
recently-extended distant boundaries, beyond a high 
ridge, reach to the banks of that river. It lies 
chiefly on an insignificant stream actually rising 
within the borough limits. In 1861 the borough 
contained 106,000 inhabitants, and its sewage and 
trade effluents had changed the Aire from the trout 
stream of 1840 to something distantly resembling 
its present state. When the Rivers Commission 
visited Bradford in 1866, important changes im- 
pended. The black flood of sewage had further 
increased, and a main drainage system, with- 
out any accompaniment of sewage disposal, was 
nearing completion. After evidence of this work had 
been given at the rivers inquiry by the officials, a 
solicitor stood forward, representing the then owner 
of Esholt, Mr. Stansfield. He quietly declared 
that the completion of the sewage scheme would 
be followed by legal action, and that Mr. Stans- 
tield, the amenities of whose estate had already 
been largely affected, would probably feel it to be 
his duty to apply to the Court of Chancery for an 
injunction. The reader may think it curious that 
whereas, under the heavy pollutions of 1840 the 
river remained clean, and harboured trout, in 1861, 
with little more than double the small population, 
it had become—to use the witness’s words—an 
offensive nuisance. But let him reflect that a river 
resembles an area of land in its power of digesting 
a certain proportion of polluting matters ; and that 
when an proportion is exceeded it cannot con- 
tinue its clearing action, but falls sick, and becomes 
de facto a sewer, having reached the dead point at 
which, almost per saltum, the natural element loses 
its organic powers of self-purification. On the 





other hand, by an inversion of this process, or 
dilution with a sufficiency of clear water, a sewer may 
become a living stream. Like a toper, the river 
cannot carry more than a certain quantum of the 
offending liquor—that exceeded, its balance is gone. 

The scheme of drainage was duly completed, and 
in 1868 Mr. Stansfield filed his Bill in Chancery, 
seeking restraint of the Corporation. No defence 
was set up, and an interim injunction was served 
upon the Corporation, prohibiting them from open- 
ing any additional branch for house drainage into 
the sewers. Negotiations ensued. An arrange. 
ment was come to, and the injunction was dis- 
solved upon terms, the Corporation undertaking to 
defecate the town sewage in such manner as to put 
an end to the pollution of the beck and the river 
below it. 

This was 36 years ago. Ultra-deliberation is the 
badge of all these proceedings, and only in 1873 
did the Corporation bring into use a scheme of 
treatment. The works consisted of tank settle- 
ment and artificial filtration, and were constructed 
by the Corporation for the Peat Engineering and 
Sewage Filtration Company, who agreed to purify 
the sewage at their own cost, the Corporation pro- 
viding land and works. The process failed, and the 
company soon closed their unprofitable career. 

The Corporation took the derelict works in hand, 
and engaged the company’s engineer, the late Mr. 
Gustav Alsing, M.Inst. C.E., who straightway re- 
modelled the works so as to fit them for lime 
precipitation and coke-breeze filtration. Though 
carried on more or less for many years, with a per- 
centage only of the sewage, this process also failed 
completely... The causes were obvious. The area of 
land at Frizinghall was limited to 7 acres ; the tanks, 
although well-designed, held but 578,000 gallons for 
a daily flow of 54 million gallons, or about 24 hours’ 
mean flow; and the coke filters were equally in- 
adequate. The sewage was of the most intractable 
kind—a blend of domestic refuse and woollen trade 
effluents, heavily charged with soap, potash, and 
wool fat. Finally, no means of sludge treatment 
was provided, the wet sludge by day being to some 
trifling extent pumped into a pond, and often run 
into the beck by night. The means were so ridicu- 
lously inadequate to the end that the work of pol- 
lution proceeded much as before. 

Under these circumstances it was natural that 
Mr. Stansfield’s patience, great as it was, should 
become exhausted, and in 1873—seven years after 
the memorable inquiry of 1866—he let the long. 
suspended Bill in Chancery go forward to an in- 
junction. But to what purpose? He knew not, 
nor, indeed, did anyone. Again time was asked, 
and freely granted, and again a grave deliberation 
marked the steps of the offenders. In that matter, 
at least, the Corporation paid heed to the Scrip- 
tural proverb :—‘‘ Mischief pursues the hasty man.” 
Festina lente was their motto ; it might well have 
been lentissime. 

Application after application was made to enforce 
the decrees of the Court, but, as we all know, 
Chancery never takes action with these great 
offenders, and the owner of Esholt died whilst still 
in the vain pursuit of justice, after a generation of 
grievous worry. His successor came, and he, too, 
departed, after another fruitless struggle for the 
purification of the ancient trout stream. About 
the year 1880, hopes of a better state of affairs were 
aroused by the acquisition of 24 acres of land in 
the parish of Baildon, about 4 miles below Brad- 
ford, and extending half a mile along the river, 
just above the Esholt estate ; but nothing came of 
it, save further deliberation ; and to this day this 
plot of land remains in its original condition of 
pasture. Meanwhile the Frizinghall works were 
generously handed over to the experiments of 
patentees and others, the uncertain results of which 
were exactly to the mind of the Corporation. 

Twenty-seven years passed, dating from the 
inquiry of 1866, throughout which no effective step 
had been taken towards the solution of the problem ; 
but, in 1893, the West Riding County Council, as 
we have seen, brought into existence their joint 
committee ; in which year, also, by a singular coin- 
cidence, the Bradford Corporation obtained a pro- 
visional order from the Local Government Boar. 
to acquire additional lands for sewage purposes. 

On May 25 of the year following, Mr. Arnold 
Taylor held an inquiry into the application of the 
Corporation for sanction to aloan of 125,513I., for 
purposes of sewage and sewage disposal, and fo: 
other matters connected therewith. By this time 
the 150,000 population of 1871 had grown, chiefly 
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by extensions of the borough, into about 220,000, | respect of the omission of their essential condi- 
and the daily dry-weather flow of sewage from tion. When, at the opening of the inquiry, Mr. 
5$ million to 10 million gallons, of which one-half | McGowen, the late town clerk, announced that if 
was estimated to be trade effluents. Clearly, the | they tried to go elsewhere ‘‘it would be necessary 
policy of deliberation had not decreased the diffi-| to perfurm the operation of making water go up- 
culties of the problem; which doubtless would | hill,” it is curious that he should have fmaita! 
have remained insuperable but for the moral | the 24 acres of good gravelly land acquired many 
suasion of the West Riding County Council Joint | years before at Baildon, with a large area of other 
Committee. good land on each side of it; and, what is more 

The new scheme provided 49} acres of land, of | curious, the Local Government Board seemed to 
which 36? acres were available for works. Of this| have forgotten it too. Mr. J. H. Cox, the sur- 
area, 17} acres were for tanks, buildings, &c., and | veyor, described the scheme generally, stating that 
19} acres for artificial filtration purposes. The/|the land now proposed was the only land suitable 
site is adjacent to the old one at Frizinghall, and|for a mile or two below Shipley (the subjacent 
lies partly within and partiy without the borough, | district aforesaid). Following Mr. Cox came a 
the outer portion being within the Shipley Urban | very interesting witness, whose evidence was of the 
District, which offered no objection, although a| utmost importance, and whose successive appear- 
considerable population resided within half-a-mile | ances we shall regard with interest. This was 
of the site. In such a circumscribed position, land Professor Dewar, who showed that the difticulties 
filtration was impossible ; therefore the Corpora- | offered by Bradford sewage were unique, by reason 
tion took special steps to overcome the foreseen | not only of the variety of manufactures (in which 








difficulty with the Local Government Board in| we may parenthetically say that it is surpassed by 








Manchester sewage) ; the variety of the dye colours, 
which discharge from hour to hour and almost from 
minute to minute, and-had sometimes basic and some- 
times acid characteristics ; but more especially from 
its wool-washing product, of which Mr. Cox had 
stated that an average volume of 1} million gallons 
flowed daily intothe sewers. The product contained 
(1) a large percentage of solid matters—sand, dirt, 
grease, and dung ; (2) a large quantity of alkali, used 
to remove the fatty matters from the wool ; and (3) a 
large quantity of ‘‘ wool-fat ”’—that is, the natural 
animal oil in the wool, which Professor Dewar said 
was of a different character from ordinary fat. It 
possessed the remarkable property of adhesion to 
water. This caused unique difficulty in effecting 
mechanical separation from the water or sewage. It 
produced an emulsion which took a long time to 
settle. By ‘‘ emulsion” was meant the formation 
of minute globules in suspension, most difticult te 
separate. Ordinary fat would rise to the surface, 
whereas this would not. The usual way in which 
separation was effected was either by a very tardy 
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process of settlement, or by using a centrifugal 
separator, as with cream from milk. 

his unique quality modified the character of the 
precipitating process. Combination of this peculiar 
fatty material with other substances was impos- 
sible. Metallic oxide carried it down, but improved 
the sludge by promoting its condensation. .The 
Professor's conclusions were :— 

1. That much larger quantities of chemicals were 
required than in ordinary sewage to effect precipi- 
tation. 

2. That the wool-fat seriously retarded preci- 
pitation. 

3. That the resultant sludge contained over 98 
per cent. of water. 

The wet sludge of other towns usually contains 
90 per cent. of water; and the following table, 
given by Mr. Cox at the inquiry, clearly shows the 
serious bearing of this apparently modest difference 
between 90 and 98 per cent. of water :— 

Sludge with 90 per cent. = 9 pints of water to 
1 pint of solids. 

Sludge with 98 per cent. = 49 pints of water to 
1 pint of solids. 

Thus its watery character causes a more than 
fivefold increase in the volume of wet sludge. 

We need hardly stop to show that the conditions 
of sewage plus wool-washing effluents are by no 
means unique in Bradford, except as to scale or 
volume. In quality, many small towns of the West 
Riding have had to face them, and do, in fact, deal 
with them, and with such success as to secure a fair 
effluent, and dispose of the sludge at a practicable 
cost without making any outlay. But, we must 
add, the wool used in these places does not contain 
the same amount of wool-fat as that of Bradford ; 
and it is the wool-fat which is the crux of the 
difficulty. We think, however, the ge mage of 
water is exaggerated, even with simple lime treat- 
ment. Let it suffice that Professor Dewar pro- 
ceeded to state that ferric sulphate, though costly, 
was by far the most efficient agent in the precipi- 
tation of Bradford sewage. 

Then came out what, in the light of subsequent 
events, forms the pith of Professor Dewar’s evi- 
dence—namely, the astonishing fact that filtration 
had no practical effect in improving the tank 
effluent. His express words are :—‘‘ No filtration 
did anything else than alter the appearance of the 
water. After filtration the water looked bright, 
the very small amount of suspended matter having 
been removed. He was of opinion that this pro- 
cess of treating the sewage should not be ham- 
pered by the enforcement of the filtration of the 
water. . . . It was not possible to deal with: the 
Bradford sewage in any satisfactory way by apply- 
ing it to the land. Even if one had 500 or 1000 
acres, it would be absolutely futile.” This was a 
memorable dictum in the history of sewage treat- 
ment, to which we shall have further occasion to 
refer. As for the sludge, Professor Dewar said 
that the best way tv deal with it was to burn it: a 

rocess to which the fat lent assistance. He could 
old out no hope that the Corporation would get 
any return from it. ti 

Besides this important chemical witness, the 
Corporation had fortified themselves by a report 
from the late Mr. Mansergh, Past-President, Inst. 
C.E., who supported the scheme as the right one, 
and whose concluding words were :—‘‘ The site is a 
difficult one to adapt to this purpose, and the cost of 
adapting it is, no doubt, considerable ; but an alter- 
native site more suited to this use, and less expen- 
sive, does not present itself.” In citing these last 
four words, it may be remarked that, many years 
after, it came out that Mr. Mansergh had not been 
asked to search for any other site, nor had he exer- 
cised the engineer’s prerogative of doing so. There- 
fore, taking the phrase literally and not in the 
common acceptation of words, an alternative did 
not present itself, nor did anyone think it fit to 
exercise the right of presentation. 

There was no opposition and no cross-examina- 
tion; under such able guidance, everything was 
taken for granted. Therefore the Local Govern- 
ment Board, without further inquiry, surrendered 
its cherished principle of land filtration, ander 
protest, and passed the scheme. As we have said, 
twenty-seven years had now since the com- 
pletion of the main outfall sewer and the filing of 
the Bill in Chancery. The usual difficulties: stood 
in the way; due deliberation still characterised 
every ork and the stalking-horse of experiment 
= pres ed steadily on. Lands and buildings were 
slowly 


acquired, and the site was fitted for its work 





by certain deviations of the road and beck ; and by 
the year 1898, 60,0001. of the 150,000/. loan sanc- 
tioned had been expended, not one penny of which 
was upon works of sewage treatment. 

In 1897 the Corporation had taken one step back- 
ward, but wisely. Realising the difficulty of the 
wool-washings, and following the advice of their 
experts, they applied to Farliament for an Act to 
enable them to deal with the woolcombers’ refuse, 
which they obtained after a struggle. The Act 
created a precedent. It prohibits under penalties 
the discharge into the City sewers of ‘‘ any refuse 
from any work that would interfere with the treat- 
ment or utilisation of the sewage of the City.” 
Certain poeviene stint—to use a good old-fashioned 
word—the power of conviction. Of these, the two 

rincipal ones are, first, in case of proof that the 
t practicable and reasonably available means of 
treatment have been used ; and second, in the case 
of persons named in a schedule to the Act who, 
within the month of June, 1897, had exercised the 
right to pass into any sewer of the Corporation, or 
into any drain, channel, or watercourse communi- 
cating therewith, any refuse, unless such persons 
had received, or refused, the Corporation’s tender 
of 181. for each comb used within the said month 
upon the premises from which the refuse was dis- 
charged. 

There was also another provision that no person 
could be convicted if, at the date of the alleged 
offence, he had not sufficient space for the plant 
and works wherewith to deal with the refuse. 

This Act showed foresight and wisdom. Pre- 
scriptive rights, gained by long user, and swelling 
from small beginnings into a weighty charge upon 
the community, could be extinguished at a moderate 
cost, the power of extinction being guarded by 
reasonable conditions. At the same time, a power- 
ful incentive to trade, invention, and economy was 
given. But nemo mortalium omnibus horis sapit ; 
and the wisest policy that the wit of man can 
devise is not always translated into action. Until 
very recently this Act has remained a dead letter, 
as we shall sce, although notices under the provi- 
sion were issued under special circumstances. 

In the following year (1898), a project arose 
which, in the sequel, threw back the prospect of the 
purification of the Aire above Leeds ten years. In 
the autumn of that year, Shipley, a town of 26,000 
inhabitants, subjacent to Bradford, and occupying 
the valley of the Bradford Beck, between the city 
and the River Aire, applied for a charter of in- 
corporation. It possessed its own water and gas 
supplies, its sewage works, market, park, and 
cemetery. Other advantages it had, giving it a 
far greater geographical importance than Bradford ; 
and, moreover, the boundary was common for miles. 

This move of Shipley at once changed the current 
of Bradford enterprise, and forthwith a scheme of 
extension was launched, which was to include 
Shipley and many other districts, and to more than 
double the area of the borough ; consideration of 
size outweighing the virtues of sanitation: There- 
fore, Shipley’s application was to be opposed, and 
t0 oppose it an efticient weapon had to be fashioned. 
A-weak spot existed in Bradford’s armoury. While 
the only district to be annexed possessed sewage 
works of its own, either complete or nearly so, 
Bradford had practically none, but had spent 
60,0007. in merely shaping the boundary of the 
land for a scheme to which the Local Government 
Board had yielded a reluctant assent. Now that 
Board was the tribunal before which the great 
extension scheme was to come ; and it so happened 
that while Bradford’s sewage-disposal scheme had 
no means of land filtration, every one of the dis- 
tricts to be swallowed up possessed such means, no 
matter whether or not the land was fit. Hence the 
promoters saw that their sewage policy must be 
reconstructed from its very basis, and directed from 
this standpoint. The scheme of 1895, which had 
taken thirty-one years to mature, from being the 
very best system for the City became the very worst, 
and was summarily condemned and cast aside as 
worthless, in favour of a scheme which was thought 
impossible by all in 1895, unless, as the late town 
clerk had jocosely said, ‘‘you could make water 
run up-hill ;”. which is but another instance of the 
power of ambition to open eyes which are blind to 
some other considerations. The moment ambition 
step in the scales fell off, and, to use Mr. Man- 
sergh’s words, ‘‘ another site presented itself.” 

By a wise discretion, however, the new scheme 
was pot even mentioned at the Shipley Incorpora- 
tion inquiry, when the Corporation merely opposed 





the scheme on its merits. and begged for a sus- 

nsion of verdict until their case for extension had 

en heard. In the month following—to wit, 
October, 1898—Major-General Carey, then the 
chief engineer of the Local Government Board, held 
an inquiry into the Bradford extension scheme, 
which lasted eight days. The new scheme of 
sewage disposal was unfolded, and the Corporation 
nailed their colours to the mast by a declaration 
that, whether or not they got their extension, they 
would go on with the scheme. This was the genesis 
of the famous Esholt scheme, in the choice of which 
it is, perhaps, not uncharitable to suppose that the 
call of ambition had more weight than the dictates 
of science. 

The essence of the whole scheme of extension 
and sewage disposal was the possession of Shipley, 
which, however, forms no part of our subject. On 
this head it will suflice to make two observations. 
First, that to gratify their desire for Shipley, Brad- 
ford was prepared to pump Shipley’s sewage 45 {t., 
and abandon land and works costing 55,00U/.; at the 
same time adding to that very difticulty which was 
their plea when fighting against injunctions or 
Rivers Board coercion—namely, the gigantic volume 
of sewage they had to deal with. Second, that after 
all these sacrifices, Bradford did not get Shipley, 
and had to be contented without the main object 
of its ambition. Truly, where desire presses diffi- 
culties vanish ; but the looker-on holds his reason, 
and does not lose sight of them. 

The abortive annexation scheme, however, left 
behind it the new sewage project, which now 
demands our attention. 


(To be continued.) 





COLONIAL GOVERNMENT RAILWAYS. 
(By AN AUSTRALIAN CONTRIBUTOR. ) 

In a recent issue of this journal comment was 
made on the last yearly report of the Government: 
Railway Commissioners of New South Wales, 
pointing out the substantial progress, on the whole, 
that had been made in the working of this great 
asset of the State, and that notwithstanding that 
on 1881 miles of the system the receipts had failed 
to meet the working expenses and interest on 
capital, yet the indirect advantages, in the develop- 
ment of the country by their construction, were 
considerable. 

This matter, however, from a colonial point of 
view, is capable of further elucidation, not only 
as regards the particular State referred to, but 
all new, partially-developed and populated coun- 
tries in which, as in most of the Southern 
Colonies, the State constructs and works the 
railways. And, ‘in considering this question, it 
should be remembered that the security of the 
creditors of those Colonies whose money has built 
the lines, is not the direct net receipts of the rail- 
ways, but the whole revenue of the State from all 
sources. Some would say that if this so-called 
non-paying 1881 miles in New South Wales had 
never been constructed it would have been better 
for all concerned, except the settlers immediately 
benefited. But is this so, assuming that reasonable 
judgment has been exercised in their location / 
Though mistakes have undoubtedly been made in 
this respect, to a small extent, in the early days, 
the system now in vogue for some years, in most of 
the Australian States at all events, ensures that the 
direction and extent of railway construction shall 
be well considered. By this, each project is 
thoroughly investigated on the spot by a Parlia- 
mentary standing committee, which takes much 
evidence, and a good deal of time and thought are 
expended before any recommendation is made. 

The conditions governing the extension and 
management of railways constructed and worked 
by a State, especially one which, as in the Colonies, 
is also a great landowner, are quite different from 
those which would properly actuate a private com- 
pany working for a limited number of shareholders, 
whose interest as such is alone concerned. This is 
a matter often forgotten when critics talk of the 
extension and management of Government rail- 
ways being carried out on what is called commercial 
principles. The State, in such case, is at once 
shareholder and customer, and the two must be 
considered together. 

If a railway, for instance, is made by a private 
company, the measure of its success is the excess 
of its receipts from the public over the working 
expenses. If this excess cannot be attained, the 
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company fails, and either the line must be closed 
up or taken over by a more skilful management, or 
at a depreciated value, so that the necessary end 
may be reached. If, on the contrary, the State 
owns it, the advantage to the State is not measured 
by the amount of fares and rates collected, but by 
the reduced cost of carriage of produce, &c., by the 
rail, as contrasted with the previous rate by bad 
roads, by which difference the State, as a whole, is 
benefited. The proper way, therefore, to ascertain 
the commercial value of a proposed railway, to be 
constructed by the Government for the benefit of 
its people, and therefore for that of its creditors, is 
first to estimate its cost and the value of the land 
occupied, both public and private, which latter in 
the Colonies is a bagatelle, and to put the annual 
interest on this amount, with the estimated work- 
ing expenses, on the debit side. Then on the 
credit side should be placed :— 

1. The present cost to the community of carriage, 
hy road, of goods and passengers over the length of 
the proposed line, which expenditure will cease on 
its completion. This is a credit, for the wealth of 
a country is the value of its products, less the cost 
of production, and one of the costs of production 
is that of transport ; therefore, if the transport be 
cheapened, the wealth is increased by the amount 
of that cheapening. 

2. The gain to the country generally by an 
additional area being brought within the influence 
of the railways, leading to increased production, 
under the economical advantages provided by the 
new connection with the main railway system. 

3. The increased value to the large area of Crown 
lands within such influence, or to the natural pro- 
ducts thereof, such as timber, stone, &c. 

4, The saving in cost per capita of Government 
administration by the increased density of popula- 
tion, induced by the better communication—an im- 
portant item in Australasian States, where the 
Government undertakes so much of that which is 
elsewhere done by the people themselves. 

It is these credits, and not the estimated receipts 
from goods and passenger rates, which should be 
taken as criteria of prosperity ; the rates charged, 
where the owners and users are identical, have 
nothing whatever to do with the subject, and are, 
inter alia, merely a machinery for dividing the ex- 
penditure equitably between the actual immediate 
users and the whole people. A parallel instance is 
that of the public roads of a colony. These are 
made and maintained in Australia by the Govern- 
ment, but there is no direct revenue therefrom 
from the actual users, which, of course, might 
be obtained by the establishment of turnpikes ; 
hence, if the same method of estimating whether 
they were paying public works or not, as is usually 
done in the case of the other means of communi- 
cation—railways—there would be nothing on the 
credit side, and the whole interest on the outlay 
and the cost of the maintenance should be put 
down as a dead loss to the country, which, of 
course, as is very well known, they are not. 

It follows, therefore, that in a new country, 
where there is still room for development, railway 
construction cannot stop, except temporarily, and 
lines, even including so-called non-paying ones, 
must be continued unless the country is to lie waste. 
Of course, reasonable precaution must be used, and 
especially as regards what have been termed ‘* short 
cockspur branches,” of which there are, how- 
ever, practically few outside Victoria. It has 
been found by experience that branch lines 
must be worked by a separate staff of men, and 
a partly separate rolling-stock, from that of the 
main line which they join. Unless, therefore, there 
is a heavy traffic on such a branch, the men and 
volling-stock are not fully occupied, and the work- 
ing expenditure would tend to equal that of the 
bullock team, and no advantage is gained by super- 
seding it. 

The working expenses and interest on cost of 
construction of such light lines as form the 
bulk of recent extensions—and this will also 
characterise most of the work of the future—have 
not amounted to much more than 2001. per mile 
per annum ; while the saving in the transport by 
rail over that by bullock - team, on unmetalled 
roads, at 10d. to Is. per ton-mile, could easily 
be shown, even for a very small traffic, to be very 
much larger, not to speak of the three other sources 
of gain already alluded to. 

There are thousands of miles of road in the 
Australian Colonies where such conditions exist, 


/ nominal loss, might be substituted advantageously, 
even to the State creditor. 

Though there is still plenty of good country in 
many of the States, with sufficient population to 
justify railway extension on the principles just 
stated, the wise policy, so long and so successfully 
carried out by the Dominion of Canada, and now 
being taken in hand by Australia, of encouraging 
immigration of the right sort, will intensify the 
need for a cautious, but at the same time courageous, 

licy of light railway development in the great 

uthern Continent. 








THE OECHELHAUSER GAS-ENGINE. 
(Continued from page 8.) 

On page 74, in Figs. 40 to 45, we reproduce draw- 
ings of the main gas piston, which is of a special 
quality of cast iron. It is, as will be seen, of con- 
siderable length, so that it may not uncover ports 
at the inner end of the stroke. There are at the 
inner end five rings of the Ramsbottom type, and 
at the outer end three rings. The connection 
with the piston rod is made by means of a cast- 
steel centre or spider, which has a long register 
fitting into the outer end of the piston, and a flange 
slightly less in diameter than the piston body. 
This flange is secured to the end of the piston by a 
number of studs and nuts. The cast-steel centre 
is bored and recessed to receive the stump piston 
rod, to be described later. The studs securing the 
steel spider to the piston are not subjected to any 
serious tension, since the piston is practically 
under a constant thrust. A steel vessel with 
dished end is shown behind the steel spider 
within the piston, and the space formed between 
this vessel and the walls of the piston forms the 
internal water-jackets. The piston is strongly 
ribbed on the bottom, where it receives the direct 
shock of explosion. A detail of this ribbing is 
shown in Fig. 41, and a detail of the joint in the 
piston ring by Fig. 43, in the lower half of which 
there is indicated by sectioning the metal cut out 
to form this joint. The front elevation of the 
steel centre is shown at Fig. 40, and the con- 
nections for the water supply are shown at the top. 
A detail of the pipe connection is reproduced in 
Fig. 45, and Fig. 44 shows the wash-out plug at 
the bottom of the piston, to permit of the removal 
of any sediment that may be deposited by the 
cooling water. 

The piston-rod is illustrated in Fig. 46. This is 
of a somewhat unusual form, and has been referred 
to as.a stump-rod. It is a steel forging with a 
flange on each end, and with a spigot, which in one 
case enters the piston, and in the other the cross- 
head. The rod is then secured by a number of 
studs and nuts, as already mentioned. This par- 
ticular construction has been adopted in order to 
facilitate the withdrawal of the piston for inspec- 
tion, or for the replacing of rings, &c. A small 
amount of movement allows the spigots to be 
withdrawn and the rod removed, when the piston 
can be drawn out into the space occupied by the 
rod. To facilitate this operation, special slides are 
provided on the cross-head guide-covers, which 
carry the piston when it is drawn clear of the 
cylinder. 

The centre connecting-rod is illustrated on 
Figs. 47 to 52. This is a strong mild-steel forging 
entirely machined, having the seating for the cross- 
head bushes bored and headed from the solid at 
the small end, and the seating for the crank-pin 
bushes bored at the crank end. The outer portion 
of this end is afterwards machined off to form a 
cap. It is an expensive form of rod to manufac- 
ture, but has been found the best possible in view 
of its compactness and strength. The cross-head 
bushes are made of gun-metal, and are adjusted by 
means of wedge and screw. The crank-pin bushes 
are composed of cast-steel cases lined with hard 
white bronze. The crank-end bolts are light, and 
the rod is practically for thrust only. The nuts are 
locked, according to marine practice, by means of a 
spigot and set-screw. The details of the wedge- 
adjusting screw are shown by Fig. 52, and of the 
= and the crank and distance-pieces by 

ig. 51. 

The forward crosshead does not differ materially 
in form from that of the pumps, illustrated in Figs. 
30 and 31 on page 7 ante. It is a steel casting 
of light but strong form, recessed to receive the 
connecting-rod and machined to carry the cross- 





and for which light railways, even worked at 





head pin, which is fitted into two taper seatings, 








where it is secured by a guard or keep-plate fixed 
to the cross-head by studs and nuts. The bottom 
carries the pillar flange which makes connection 
to the cast-iron slipper-guide. This is of ordinary 
construction, and is held between joggles and fixed 
by studs and nuts. A socket at the rear of the 
cross-head is bored and chased and counterbored 
for lock-nutting, in order to form a guide for the 
side-rods connecting the rear cross head to the 
crank-shaft. The socket is split at one side, and 
branched with flanges carrying the pinching holes, 
which render doubly secure the connection between 
the rod and the cross-head. 

The working parts from the rear piston are prac- 
tically the same, but the rear cross-head differs 
materially from that for the forward piston. It is 
illustrated by Figs. 57 to 59 on page 75. It is com- 
posed of a sivgle steel casting, with bottom flange 
to connect the rear slipper in the same fashion as 
described for the forward cross-head. The con- 
nection for the side rods is shown at each extreme 
end, in both elevation and plan. The eyes are 
bored, counter-bored, and faced to receive the rods 
and lock-nuts, to be referred to later in connection 
with the side rods. The centre of the cross-head 
next the engine forms a flange with register to 
receive the piston-rod. In the case where the 

ump is driven direct, tandemwise—i.e., when it 
is on the same level as the gas-engine—a smaller 
flange or screw-socket is provided to receive the 
ends of the pump-rod. In the details illustrated, 
a double jaw is formed with cross-pin arranged 
to work the end of a rocking-link driving a bell- 
crank lever, and thereby operating the charging- 
pumps placed at a lower level, as shown on the 
general drawings of the engine reproduced on 
page 6 ante. 

The side rod forming a connection between the 
rear and forward cross-heads is illustrated by Fig. 53 
on page 74. It is a steel forging, chased and fitted 
with nuts at the ends, and, in certain cases, at the 
centre. Where there was no difficulty in regard 
to handling or transport, the rods are preferably 
made in one length, which is machined throughout 
its entire length, and has two portions of enlarged 
sections, which act as guides in light pillar-block 
bearings, arranged to sustain the weight, and to 
counteract any tendency there may be to sag or 
buckle. The rod is screwed into a suitable chased 
socket in the forward cross-head end. In this it is 
fixed by pinching-screws, which set the socket 
tightly upon it. It is further backed by a strong 
locking-nut. At the rear cross-head the rod passes 
through the machined eye shown in Figs. 57 and 59, 
and is adjusted and secured by a nut at each side. 
These nuts are further locked by means of set- 
screws pinching upon a projecting spigot of the 
nut in the way ordinarily adopted in marine engine 
practice. In cases where the rod is made in two 
parts, a long forged right and left-hand nut is used 
as a coupling, into which both rods are screwed. 
They are secured in position by two sleeve lock- 
nuts, as shown in Fig. 53. 

The crank-shaft is of the three-pin built type, 


‘having the two outer pins in line with and dia- 


metrically opposite to the centre pin. Drawings are 
reproduced in Figs. 54 to 56, page 75, of a double 
shaft for side-by-side engines, with the central shaft 
for carrying an electric generator. The outer pins 
in each case are short, to suit the side connecting- 
rods, the pull of the back piston being divided 
between the two pins. The shaft is built from flat 
web forgings, with cylindrical pin on both bosses. 
These forgings are all made from fluid - pressed 
steel produced by Beardmore’s Trefilage process. 
The webs are trepanned and finished to a smooth 
bore, with the usual Admiralty shrinking allow- 
ances, and are put together by shrinking. The 
whole shaft is afterwards run in a large centre 
lathe and finished true. Body sections and pins 
are keyed in the webs p bay of heavy dowels. 
The shafts are hollow. The two outer webs are 
prolonged ; by these means the revolving masses 
are completely balanced. 

The governor of the engines is illustrated in 
Figs. 60 and 61, page 75, and the connection from 
the governor to the by-pass valves is clearly shown 
in Fig. 4 on page 6 ante. These by-pass valves 
(Fig. 66, page 76) are on the return pipes connect- 
ing the gas and air chambers with the pump, and 
the governor controls the speed of the engine by 
by-passing the air and gas supply at the same time. 
The opening or closing is effected by cams on the 
side shaft, which also drives the governor and the 
sparking gear; but the amount of opening is 
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determined by the governor, which, by rising, 
brings the cam-gear into operation; and so the 
quantities of gas and air, not required to form the 
explosive mixture for the next stroke, are returned 
to the gas and air-pumps. Even when running 
light, the correct quantities to form an explosive 
mixture are sent into the cylinder, and an explosion 
cbtained at every revolution. 

The governor used is of the Hartung type; the 
fundamental difference between this governor and 
those of the older construction consists in the fact 
that in the latter all the levers are between the 
lading spring and the parts affected by centrifugal 
loree, whilst the levers of the Hartung spring 
<overnors are placed outside the two causes of fric- 
tion, and are equilibrated ; consequently the sensi- 
tiveness of these governors is very high, and the 














































degree of insensitiveness arising from the friction 
itself is only 0.3 per cent. The principle of the 
Hartung governor is that of a direct compensation 
between the spring pressures and centrifugal force, 
no bolts or connecting-links being used for the 
transmission of these forces. 

As shown in Figs, 60 and 61, the Hartung 
governor has two flying weights, bored hollow, 
which revolve perpendicularly to the axis of rotation, 
the bolt-heads and screw-nuts serving as abutments 
for the springs. The springs are along the trans- 
verse shaft or bolt, in the interior of the flying 
weights, upon which they act directly. The bolts 
are used exclusively for supporting the weights, 
and for transmitting the motion to the coupling- 
box. The connections between the revolving 
weights and the bent levers being hinged, the 
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weights are kept in their relative positions to the 
springs when revolving. In this way the action of 
the centrifugal force and that of the springs com- 
pensates each other, so that no pressure due to 
either of these forces acts on the levers, unless a 
variation of speed takes place. 

In Figs. 62 to 65, page 76, there are given dia- 
grams which will assist towards a fuller conception 
of the relation of the various details which we have 
illustrated and described, and particularly of the 
cycle of the engine. 

The ignition system is another feature, and is 
illustrated in Figs. 67 to 69 on page 76. It is on 
the system invented by Sir Oliver Lodge, and 
manufactured by Lodge Brothers and Co., of Bir- 
mingham. (See Enatnerrtna, December 9, 1904, 
page 796.) This ignition has the following great 








a ee 


eee a ee ne NT nr i ae ee re een pre mene 5 


ap Premaronans 











76 


ENGINEERING. 





[JAN. 19, 1906. 








THE OECHELHAUSER GAS-ENGINE; 











BY-PASS VALVE 


AND IGNITION 


GEAR, &e. 









— 


oe I — 
' 3 


= 



































































































q : 
(2012.9) tae — } 


oe 


v 


Dvw-+| 
=e 


Prrt) 7 7% 











‘ 10° Dua 
(364 EOS 





== 
a SS SSO they e; 
—hY 
== ez 
ES 
Tt 
ee —— = 






Been, j 

F K | . , POINT OF f 

/ \KS \ (Greate 

Eo: a |_\st oat 4 
t; sme, it C~ 
rf | Aang — 

é 


NKS ; \ 
By Gs DIAGRAM FOR 
Ce FRONT CYL? 


yo 


DIAGRAM FOR 
BACK CYL? 


05 oA 
24NAAAAAAAR 


FO UUUULDDU ULL 






tany 
sen 





SEZ 


WSS 
N 














Fe . 3 “ ge } Yy, Y VA hh fh, Af, tf, At fh 
tg.67 WM "Uf Wy 
iz aa Mica iT 
So ggg gegen “4 
jeonpe = == eae - : i= 
- ‘ ¥ 
YM YY ), Yj Yj Uy; YY Y 
~ ae CA47/, 4 14 7 V7 ‘f Ss td ‘Li 4 


Wings $e duck 


(9/988) % di | Y 
nr : 77 Ij 


advantages :—A thick, white-hot disruptive 
is obtained, which is practically independent Tae 
fouling of the plug on either the inside or outside 
of the cylinder. There are no moving parts in the 
plug to get hot and cause pre-ignition, and the 
contact-breaker on the low-pressure circuit is easily 
adjusted to give any timing for the different mix- 
tures of gas. The first, or ‘‘A” spark, as it is 
called, serves as a good indicator of the “B” spark, 
occurring in the cylinder. 

Fig. 67 shows the form of sparking-plug used on 
the Oechelhauser gas-engine. It consists chiefly 
of an outer shell, made to fit tight in a water-cooled 
liner, and an insulated centre spindle. At one 


end is the annular spark-gap, in which the gas is 





ignited, at the other end there is a small external 
e|spark-gap, whose function is to separate the capa- 
city of the leads from the centre spindle, and so 
revent the possibility of small sparks jumping 
fro rom the engine casting to the insulated spindle. 
The annular spark-gap of this plug offers no points 
for pre-ignition, and the amount of surface ex- 

posed, which would offer considerable opportunity 
ot leakage to the ordinary high-tension current, 
does not affect this high-frequency spark. The 
timing of the ignition is effected by a rotating con- 
tact-maker in the primary circuit. One great ad- 
vantage of this high. frequency ignition is that the 
timing is absolutely accurate, and can be easily 
adjusted for different qualities of gas. 














DIAGRAMATIC PLAN OF 
LODGE IGNITER 
Ftg.68 





HIGH TENSION TERMINA 





NIGH TENSION TERMINALG, 











Fg. 69. MAINS 








Katia 


WLLLLLLOLELLIDLAY LI \\ULELLELLSE DA, 
ONE AMPERE 
TO PASS 
































($133 ©) J 





The 8-volt battery for supplying the current is 
connected through a lamp to the mains, and is kept 
continually charging while the engine is running, 
this method avoiding all trouble of battery atten- 
tion ; and all that has to be done when starting and 
stopping the engine is to close or open the two 
switches, shown in the complete diagram of con- 
nections, Figs. 68 and 69. An important feature 
of the Lodge igniter is that it is specially adapted 
to sparking simultaneously at two sparking plugs : 
and if the plugs be placed on opposite sides of 
a gas-engine cylinder, the rapidity of ignition, and 
so the efficiency of the engine, is increased. 


(To be continued.) 
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LITERATURE. 


Lehrbuch der Praktischen Physik. By FrirpricH Kouxt- 
rauscH. Leipzig and Berlin, 1905: B. G. Teubner. 
656 large octavo pages, with many text figures. [Price 
9 marks. | 

Wuen the author of this volume, F. Kohlrausch, 

returned to his University of Gottingen in 1866 

as extraordinary professor of physics, he organised 

there what did not exist at any university in those 
days—a practical course of instruction in physics. 

His brilliant researches in electric conductivity and 

other fields later made his name known all over 

the world. But it was quite as much his remark- 
able ipgenuity and skill in devising methods for 
measurements, tracing and correcting their errors, 
and determining the limits of their applicability, 
and his wonderful accuracy, as original research work, 
which singled him out as the right successor to 
Helmholtz in the gered of the Reichsanstalt 
in 1895. Last April President Kohlrausch retired 
from this office. This volume embodies the points 
of his long experience. The first edition of the 
work was published in 1870, under the title ‘‘ Leit- 
faden der Praktischen Physik.” The manual 
soon became a standard book, and was justl 
named a treatise in the later editions. The sevent 
edition, which appeared in 1892, numbered 432 
pages. We have now 656 pages, and the stereo- 
typed phrase, ‘‘ thoroughly revised and brought up 
to date,” so frequently used by authors or pub- 
lishers, when nothing, has been done to justify its 
use, would, in this case, where it is not applied, be 
justified. The author acknowledges in the preface 
his obligations to many helpers, fellow-workers in 
the Reichsanstalt, and to Dr. Dorn in particular. 
The book is entirely written by Professor Kohl- 
rausch, however, and the frequently recurring 
initials ‘‘F. R.” are the only indication that the 
methods or observations described are due to him. 
Those of our readers to whom the book is new 
will recognise the methodical character of the 
arrangement from the headings of some of the first 
chapters :—‘‘ Errors of Observation, Mean and 

Probable Error ;” ‘‘ Estimation and Influence of 

Errors ;” ‘‘ Determination of Empirical Constants;” 

‘Interpolation ;” ‘‘Graphical Representations.” 

After this follow technical notes on mercury, 

water, gases, glass, soldering, polishing, quartz, 

air-pumps, electric heating, rubber, setting up of 
instruments in ordinary buildings, &c. Then come 
the special divisions dealing with weighing and 
density determinations, measurement of space, 
time, heat, elasticity and sound, and so on, right 
through the domain of physics. Only the best and 
most approved methods and constants are given. 
The symbols employed are those of the German 

Physical Society, which agree with those in most 
general use. A volume of this type can not con- 
tain everything. But we can certainly say that it 
contains far more than most authors could condense 
into the space, and, moreover, that Professor Kohl- 
rausch—in this respect again a successor to Helm- 
holtz—writes a pure fluent German, which the 
study of conciseness has not been allowed to spoil. 
It is especially noteworthy in a book of this kind 
that Kohlrausch always briefly indicates the object 
in view, and the principle of the method, and ex- 
plains his symbols. Some writers presume tvo 
much, and dive right into details. Literature 
references and a carefully compiled index help to 
vender this excellent treatise most useful. 





Le Bois. Par M. J. Bravuverte, Docteur és Sciences, 
avec une Préface de M. Dausrke, Conseiller d’Etat. 
Ouvrage Orné de 485 Figures, dont 16 Planches hors 
Texte. Fascicules I. and II. Paris: Gauthier- 
Villars. [Price 20 francs. ] 

M. Beauverigz undertakes a task of no common 

magnitude in proposing to write exhaustively on 

the subject of timber. His work is encyclopedic 
in its character and minuteness, occupying two 
handsome volumes, whose contents are as interest- 
ing as they are important. Influenced by the 
annually increasing use of iron and steel in all 
works of construction, we might, on a superficial 
examination, be tempted to underrate the position 
that wood and timber hold in the commercial world 
and in human affairs generally. M. Beauverie’s 
volumes are eminently calculated to correct any 
such erroneous impressions ; and M. Daubrée, who 
has written a preface to the work, still further em- 
phasises the true position. He bids us remember 
that though the yew bows that did execution at 


museums, yet the butt ends of the rifles of to-day 
absorb far more wood than the entire weapons then 
demanded. The magnificent fleets which for 2000 
years—from Salamis to Sebastopol—witnessed so 
many deeds of valour and heroism have disappeared, 
but in their modern successors wood and ober are 
not negligible quantities. If we descend into the 
coal-mines, whence the work of a million miners 
produce each year some 800 million tons of 
coal, we see stretching out before as at every 
depth, interminable galleries supported on wood. 
The railways of the world rest on thousands of 
tons of wooden sleepers, whose average life does 
not exceed ten or fifteen years. In another direc- 
tion we may remember that the prodigious develop- 
ment of a cheap Press has only Sonaens possible by 
the manufacture of paper from wood-pulp. And 
he might have added that of the various substances 
that enter into works of construction, timber is the 
only one over whose production we may be said to 
ess any control or any possibility of replacing. 
very ton of iron or copper, of coal, or marble 
that we remove from the mine or quarry is gone 
for ever. It represents the expenditure of a certain 
portion of the world’s capital; there is so much 
the less for future consumption. But it is not so 
in the case of wood. We see fresh supplies replac- 
ing the old, and by taking thought and exercising 
precaution we can increase the output within 
limits ; and therefore the study of these means is 
deserving of very close attention. The factors 
that make for and against the production of wood, 
and especially its production under the best con- 
ditions, its physical and chemical constitution, its 
economical and commercial value, are all points of 
profound interest, and furnish grounds for welcom- 
ing M. Beauverie’s contribution to the literature 
of an important subject. 

It is difficult to present anything like an adequate 
idea of the various details here discussed. But if 
we picture to ourselves an acorn growing to an oak, 
all the chances and accidents it meets with in the 
course of that growth, the watchful care that is 
bestowed upon it, the various classes of people who 
are interested in its development, the preparation 
of the full-grown timber for market, the tariffs of the 
different countries through which it has to pass, and 
the conventions and customs of the trade to which 
itis submitted, we shall get some idea of the scheme 
on which the book is planned. Then let us recall 
the fact that the oak is only one tree, and that we 
have to do with scores, valuable for possessing dif- 
ferent qualities and applicable to different ends, 
and that each of these is treated in detail. Fur- 
ther, one must consider that each of these woods 
will decay, perish, or rot in various ways, and we 
shall get a little better notion of the author’s task. 
All that we can hope to do in this notice is to fill 
in the details of this outline a little more closely. 

The author divides his work into thirteen chapters, 
each of which might be described as a treatise, con- 
sisting as it does of about a hundred pages. In 
the first place, we are invited to consider how 
the tree is built up—that is to say, its anatomical 
structure, its chemical composition, and the mecha- 
nical arrangement of its parts by which its efficiency 
is promoted. These remarks having reference to 
the structure, formation, and development of the 
wood, are of more interest, perhaps, to the 
botanist and the chemist ; but it must not be over- 
looked that in order to produce wood possessing 
certain qualities of hardness, density, homogeneity, 
&c., it 1s necessary to take into account the struc- 
ture of the fibre and other features, together with 
the circumstances that modify its composition, 
depending on a number of variables, whose study 
properly belongs to the science of sylviculture, or 
forestry. The amount of water in timber, and the 
rates of expansion and contraction under the influ- 
ence of heat and humidity, are important matters 
to which the author does ample justice, and to 
which he has applied the fruits of a matured 
experience. We are glad to notice that he quotes 
statistics taken from this journal, to show the linear 
alteration that is produced in different directions 
in various kinds of wood during drying. 

In this country we have to think mainly of a 
timber which can be fashioned to meet certain 
definite purposes of construction, and have not to 
consider wood as a fuel. But in France and abroad, 
where forests are plentiful, the industry of the char- 
coal-burner is not without its significance, and there- 
fore the character of the wood which is suitable for 
this particular industry has to be considered. But 


tion with charcoal for domestic and other purposes, 
with the result that this particular trade is diminish- 
ing. The author gives statistics to prove that in 
twenty-two years the consumption of charcoal in 
Paris has declined 39 per cent. This fact is not 
without its influence in altering the management of 
the forests in order to produce wood of a more 
profitable character. The general tendency of the 
alteration in sylviculture appears to be beneficial. 
The forests in which the tree is grown—that is, 
the manufactories conducted by natural processes— 
need careful consideration. In industry the quali- 
ties of any product depend upon the conditions 
which have prevailed at its construction, and simi- 
larly with the wood of the forest. The circum- 
stances under which the tree has grown can influence 
to a considerable extent the structure of the wood, 
and we have seen that the qualities of the timber 
are connected with the characteristics of the struc- 
ture. It is a matter of prime importance to know 
what are the conditions that favour growth in par- 
ticular directions, or, it may be, how to delay deve- 
lopment, and to ensure that these conditions are, 
as far as possible, active. Under this head are treated 
such matters as the economical management of 
forests—the pruning, lopping, and felling of trees, 
and the preparation of timber for market. It 
would appear that the axe has not entirely dis- 
appeared from the hand of the wood-cutter ; but 
the loss of wood it occasions is recognised as a 
heavy tax on each tree, and other devices are 
coming rapidly into use. A form of saw introduced 
by Mr. Ransome is favourably commended, . Steam 
and electrically-driven saws are in very general 
use, and dynamite cartridges are found to be very 
effective in getting rid of the trunks of trees after 
felling. Having grown our timber, we are taught 
by exact mathematical formule how to cut it, so 
as to obtain the most profitable return. It may 
then be considered ready for the workman. But 
the timber is far away, it has to pass through many 
intermediary hands, and governments tax it for 
revenue or for profit. All this is set down, the law 
of tariffs, the customs of the trade, and the details 
of the counting-house. And rightly, because it is 
a trade of vast importance to the community of 
certain districts. We who import so much of our 
timber do not appreciate the number of families 
to whom its culture and manipulation form the only 
source of livelihood. In the department of L’Oise 
alone the industry gives employment to 22,300 per- 
sons, or 5 per cent. of the entire population ; in La 
Gironde, to 25,600, or 3 per cent. of the inhabi- 
tants; and in other departments to a very con- 
siderable number. The value of the industry 
might be better illustrated by quoting the amount 
of revenue derived from it ; but though the statistics 
are most interesting, they cannot be discussed here. 
But we must acknowledge the care and accuracy 
with which they have a prepared, and the 
variety of detail with which they are concerned. 
These figures give a distinct character and value 
to the book, which will be very readily appreciated 
by every one who is interested in the many rami- 
fications of this trade and industry. 
Hitherto we have considered the wood of trees 
to be in a healthy and normal condition ard capable 
of preserving itself in that state. But, unfortu- 
nately, wood, whether growing or in the form of 
timber, has a continual struggle against a host of 
enemies, determined on its destruction. Even to 
name them would be a aon catalogue; to 
classify them almost as long. e have insects 
who attack the leaves and so hinder alimenta- 
tion, and others who Fe the roots and work 
in the dark. Some destroy the bark, others 
rey on the woody fibre itself. Coleoptera and 
sn Porth have to be watched with untiring 
suspicion, and care has to be exercised that birds 
and others who in their turn feed upon these 
injurious insects are encouraged and maintained. 
Then there are a host of parasites which work 
abundant mischief, and there are physical condi- 
tions—frost and snow and lightning, &c.—all agents 
of destruction, so that it is wonderful a tree ever 
gets to maturity. For the tale of adversaries is 
not nearly complete ; we still have to consider the 
fungi and the bacteria, which latter work in the 
depths of the tissue, destroying the starch and 
sugar and other cell contents, preparing the wa: 
for foes even more destructive. To recognise all 
these different enemies is not sufficient ; we still 
have to devise machinery to render these attacks 
innocuous. To say that the author deals adequately 
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have not yet hinted at the extent of his survey. 
We have here indicated the sources of injury on 
trees and wood generally; but he considers the 
effect on different species of trees and in every 
climate. He pursues his subject all over the 
world, for timber is a harvest that is not confined 
to one locality or limited to one latitude. The 
question of the extent of this harvest is one of the 
utmost importance, for with an increasing popula- 
tion and with an industry advancing in every 
direction, there arises the question whether 
the growth is equal to the consumption. M. 
Mélard, whom the author quotes with approval, 
has issued a note of alarm. He dwells on the 
extent to which nations are importing timber over 
and above the amount produced. England is the 
greatest sinner, and in the five years from 1894 to 
1899 we imported 12,000,000 cubic metres of timber, 
of the value of 470,000,000 francs. This enormous 
figure is brought home to us if we remember that 
it is equal to 24 times the total production of wood 
in France, from an area of 9% million hectares 
devoted to its cultivation. Needless to say, after 
this, that the author looks for a steady increase 
in the price of timber. 

It is hoped that these few remarks will indicate 
the wide horizon that M. Beauverie has surveyed 
in his excellent book; and we should wish to 
associate ourselves with M. Daubrée in extending 
to the author both our congratulations and our 
thanks. 
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Care Exectric TRaMways.—The report of the Cape 
Electric Tramways, Limited, for the year ending June 30 
last shows, after providing for debenture interest and 
redemption of debentures, a net balance to credit of 
33,550/,, which, added to 793/. brought forward, gives a 
total of 34,3437. From this the directors have paid two 
interim dividends of 24 percent. each. The reserve fund 
has also been credited with 80007. During the past year 
the tramways carried in Cape Town 15,020,503 passen- 
gers, yielding 180,906/., against 15,902,998 passengers, 
yielding 195,015/., in 1903-4. In Port Elizabeth, during 
the year, 4,227,576 passengers were carried, yielding 
46,7082., against 4,509,786 passengers, yielding 50,157/., 
in 1903-4. In connection with these figures, which show 
a short fall in the gross revenue of 17,538/., the directors 
call attention to the unsatisfactory conditions which have 
weighed upon the business situation in Cape Town, Port 
Elizabeth, and the Cape Colony generally, 
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THE measuring-machines constructed by the Newall | A and the nut B can easily be detected ; for if a readin 
Engineering Company, Limited, of Warrington, are | of the machine be then taken, and the spindle mov 
now well known, having found their way into many | to and fro to exude the oil, and another reading be 
engineering shops where accurate work is carried out.| then taken, a slightly smaller size is indicated. 
The type has, however, recently been improved and | Paraffin is therefore now used as a lubricant. 
the machine has been practically re-designed by the} By the exercise of extreme care screws can be pro- 
makers, who have just completed, to the order of | duced right from this machine that will give cor- 
Messrs. Palmer’s Shipbuilding and Iron Company, | rect alee up to 00002 in. This small error is 
Limited, of Jarrow, one of a larger size than any/ not in the lead screw used, as the variation was found 
hitherto turned out. This am. «hy which will| to be sometimes in one direction and sometimes in 
accommodate articles 6 ft. long, is shown in perspec-| another. As, however, a less error than that men- 
tive in Figs. 1 and 2, page 78; the former being a/| tioned was necessary, lapping was resorted to. The 
general view of the apparatus, and the latter an en- lapping of screws is, however, not an altogether satis- 
larged engraving of the head and tail-stocks. Detail factory process, and other methods had to be resorted 
drawings of the two head-stocks may also be seen in| to in order to obtain the required accuracy. The 
Figs. 3 to 6, above, Figs. 3 and 4 being a sectional | difficulties were overcome in the following ingenious 
elevation and end view respectively of the head-stock, | way :— 
and Figs. 5 and 6 a sectional elevation and an end view| ‘The spindle A has on its rear end a square thread E, 
respectively of the tail-stock. which is of the same pitch as the measuring-screw A, 

The spindle A of the head-stock is supported at each | and on the crest of this screw E a hardened roller F, 
end, the weight being thus taken off the screwed | which is carried on the lever G, rides. This lever is 
portions. The screw of the spindle A has a buttress! pivoted at the point H. The vernier K is carried on 
thread, the flat faces of which are the effective faces. | the upright arm J, which arm is fitted with a pin and 
This buttress thread works in the nut B, and in order | sliding block L, which work in aslot in thearm G. The 
to keep a constant pressure on the flat faces, the | spring M keeps the hardened roller always in contact 
short nut C and the spring D are provided. The nut | with the square thread E. It will be seen that an 
C is a sliding fit in the recessed end of B, and is kept | undulation made in the crest of the square thread will 
from turning by a feather key. Thespring D, by press- | have the effect of slightly rotating the vernier K, and 
ing against the back of the nut C, keeps the flat | so compensate for any inaccuracy in the screw. 
faces of the threads on the spindle A and on the nut B| It is necessary to find out the inaccuracy of the screw 
in constant contact under a uniform pressure. No/| by measuring standards of known inaccuracy of, say, 
local wear of the effective faces is introduced by this | ?, in. or py in., as required, and then, after noting the 
arrangement, because the nut C works on the angular | inaccuracy in the reading of the machine, undulations 
slopes of the threadson A. It was found that without |‘can be made on the crest of the square thread to 
this spring arrangement any alteration made in a posi-| compensate for the error, in which way a perfect 
tive adjustment materially affected the reading given | reading is obtained at the points where the measure- 
by the screw, and every time an adjustment was made | ments have been taken. At this stage the square 
the accuracy of the machine was upset. This trouble | thread is a mass of flats on the crest, which flats 
has, however, been got over by means of the spring, | are then sloped towards one another, thus striking the 
and the machine is now so delicate that if an ordinary | average in the intervening s Perfection is then 
machine oil be used as a lubricant, the presence of | obtained as near as is possible. For a lateral move- 
the film of oil between the contact faces of the screw| ment of a screw of | in., a surface of about 23} in. 








is available for correcting the screw by making these 
undulations. This is the chief feature of the ma- 
chine. The arrangement, which is attained with no 
great difficulty, has been thoroughly tested, and we 
understand gives great satisfaction. The pitch of the 
screw is twenty threads per inch, and the machine 
gives readings to ‘aston in. There is no difficulty in 
realing, time after time, up to cae in. In addition 


to its use in measuring-machines, this: device can be 
applied to the lead screws of lathes and other ma- 
chines where great accuracy is required, by using the 
same means of advancing and retarding the motion of 
the nut on the guide-screw. 

In order to eliminate the personal -element in the 
measurements taken by the machine, an indicator 
is used which enables the pressure that is , + to 
the piece being measured to be regulated. This indi- 
cator consists of a spirit-level N which is placed on 
the tail-stock, shown in Figs. 5and 6. The spring O 
round the body of the anvil P maintains the amount 
of pressure applied. During the operation of measuring, 
the piece is supported between the points, and suffi- 
cient pressure is applied to it to displace the spirit- 
level. This displacement is obtained by the back end 
of the anvil coming in contact with the rocking-arm R, 
which carries the spirit-level N. The movement of 
the bubble of the level magnifies the movement of 
the anvil 4000 times, and this movement is not ob- 
tained through a very fine fulcrum, but is due to the 
curvature of the spirit-level, and corresponds to what 
could be got by means of a lever over 30 ft. in length. 
This feature of the apparatus has, we understand, 
proved a great success. 

When specially ordered, the machines can be fitted 
with a rule § and a microscope T, the rule being made 
of ‘‘ invar,” and graduated in inches with microscopic 





suring beads to the nearest inch required. 





90-IN. VERTICAL TURNING AND 
BORING MILL. 

We illustrate on page 71 a new 90-in. extra heavy 
boring and turning mill, one of the latest produc- 
tions of the Niles Tool Works, of Hamilton, Ohio, 
and especially designed for taking the heaviest éuts 
with modern high-power tool steel. This mill is pro- 
vided with double positive gear-feeds, and is fitted 
with independent central boring-head, which, how- 
ever, ce omitted if desired. For the main drive 
a 25-horse-power motor is used, which is mounted on 
the side of the frame and red directly to the 
mill through a silent chain drive. This machine can 
be opera on either side by handles conveniently 
placed. In the engraving shown, the machine is pro- 
vided with a special four-jaw chuck-table for hold- 
ing locomotive driving-wheel tyres. The central 
boring-head is opera by a 5-horse-power motor 
mounted on the top frame of the machine, and the 
boring-head is so arranged that it can be convenientl 
removed if desired. It will be noticed that the tool- 
bars are supported by bearings placed very wide 
apart, on heads securely clamped, ensuring great 
rigidity. The cross-rail is also exceptionally wide 
and deep, and the housings are tied at the top by a 
deep bridge of heavy section. The table is deep and 
stiff, and the spindle is provided with bearings suffi- 
ciently large to secure smooth and accurate running. 
In fact, all sliding surfaces and bearings are ample 
for the heaviest cuts on continuous service, 

The main dimensions of this mill are as follow :-— 


In. 

Height under tools ... aa sie ie 48 
Bar travel ma oie ss i At 36 
Diameter of table _... ‘i oe - 90 
‘ spindle ... oe om vs 14 
Face of rail... +a ts ai 26 
»  housin 5 a “s , ll 
Table gear teet' ts fee 113 
+» Pinion teeth ... : 15 
Total gear ratio = : ; 129 


The height under the tools and the travel of the bar 
can be increased if desired. We understand that 
two of these mills have been delivered to the Canadian 
Pacific Railroad for their Winnipeg and Montreal 
shops. The makers are the Niles-Bement-Pond Com- 
pany, of Hamilton, Ohio, whose London address is 
23 and 25, Victoria-street, Westminster, 8. W. 








SHIPBUILDING AND MARINE 
ENGINEERING IN 19065. 
(Continued from page 48.) 
HARTLEPOOL. 
SHIPBUILDERS at Hartlepool, like those on the Tees, 
did not succeed in reaching the totals of some previous 
years, although their output marks a considerable 
improvement upon that of the two | pommege years. 
The thirty-five vessels launched, all of them steamers, 
make up a total of 124,000 tons, which is 22,000 tons 
better than in 1904, and 39,000 tons higher than in 1903 








and 1902. Three ‘‘ lean” years followed three “‘ fat” 





lines. They form the best means of setting the-mea- - 
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years. Thus the average output from 1899 to 1901 was 
about 139,000 tons per annum, while the average for 
the succeeding three years—1902 to 1904—was only 
about 90,000 tons per annum. For the past year we 
have 124,000 tons, so that the firms have done well. 
All of the tonnage, with the exception of two German 
steamers built by the Irvine’s Company, was British- 
owned, and the proportion of foreign tonnage is 
this year only 5.9 per cent., whereas in the seven 
previous E gene it ranged between 10.6 and 29.7 per 
cent., and averaged just over 20 percent. None of 
the vessels was of less than 2000tons. Four of them 
were between 2000 and 3000 tons, and nineteen between 
3000 and 4000 tons—rather fewer than in the previous 
year; but then the largest vessel was only of 4305 
tons, whereas in 1905 there were three vessels over 5000 
tons, built by Messrs. Withy and Co,, and nine vessels 
between 4000 and 5000 tons, five of them by Messrs. 
Withy and three of them by Messrs. W. Gray and Co., 
Limited. The average size of vessel was 3545 tons— 
much higher than in the preceding year. The produc- 
tion of the three firms is recorded in Table X., which 


Taste X.—Production of Hartlepool Firms. 


1905. 1904. 1903. 1902. 
Name. 





No. Tons. Tons. Tons. Tons. 








Sir W. Gray and Co., Ltd. 19 63,226 57,357 39,493 42,254 
Furness, Withy, and Co., 

Limited. . oe ... 10 44,592 | 27,288 32,049 26,493 
Irvine’s Company, Ltd. 6 21,080 | 17,178 13,381 16,000 


shows that all shared in the increased activity as 
compared with the three preceding years. Messrs. 
W. Gray and Co.’s nineteen vessels were British- 
owned, eight of them being for West Hartlepool. 
The smallest ship was of 2992 tons, and the total ton- 
nage is 63,226 tons; but if the measurement of the 

rt-sheltered decks were included, this total would 

increased to 70,969 tons. All of Messrs. Withy’s 
ships were for British firms, and four of the six built 
by the Irvine’s Company were also for home firms. 


Tue HumBER. 


As usual, the work done on the Humber is almost 
entirely fishing and kindred craft, the only exception 
being three steamers of between 3000 and 5000 tons, 
built by the Earle’s Company for Hull owners. All 
of the other vessels were under 500 tons, and the great 
majority of them were steam trawlers owned in Hull 
or Grimsby. There are included a number of lighters 
and barges. In all, there have been floated 108 vessels, 
making up a total of 34,300 tons. This is 9200 
tons more than in the previous year, and 4800 tons 
more than in 1903. In 1888 and 1889 the output was 
almost as great as in the past year ; but the total now 
recorded is the highest for the Humber. Of sailing 
craft the a is higher than in the districts 
with which we have already dealt, due to the inclu- 
sion of fishing craft and barges; but it is still much 
smaller than in previous years. Since 1900 the pro- 
portion has varied between 12 per cent. and 55 per 
cent. ; this year it is only 3.74 per cent., so it may 
be accepted that, as in general trading so in fish- 
ing, steam craft has now become almost universal. 

We give in Table XI. a list showing the tonnage 
produced by the — firms, and the horse- 
power of machinery by the engineering firms. The 

Table XI.—Production of Humber Firms. 


1905. | 1904. 1903. | 1902. 


Name. - 

No. Tons. Tons. Tons. Tons. 
Earle’s Company .. os . 22 16,436 12,223 10,978 995 
Cook, Welton, and Gemmell .. 32 6,900 4,855 7,710 8366 
Cochrane and Sons a .. 24 5,326 2,715 1,474) 4057 
Joseph Scarrand Son... .. 13 | 2,420 2,051 2,022 3195 
The Goole Company “e --| 10) 2,236 1,604 3,056 2359 
Henry Scarr.. wa a ee 990 1,106 998 1400 
Mr. Warren .. 2“ 3 ol—| — 735, 840) 580 
T. Dobson and Co... ie Yb _ 620, 1,996 500 


Production of Principal Marine Engineering Firms. 


Total. 1904. 

1.H.-P. LH.-P. 
Earle’s Company .. aa 19,850 9,180 
©. D. Holmes and Co. .. 14,180 9,065 
Amos and Smith .. ay ‘ R.. 7,620 7,725 


Earle’s Company have returned to their old position 
with an output of 16,436 tons. The next four firms 
on the list, engaged for the most part in building 
steam trawlers, have in all cases increased their out- 
put by from 50 per cent. to nearly 100 per cont. The 
machinery production of the Earle’s Company is also 
doubled ; while Messrs. Holmes, who engined many 
of the vessels built by the Hull firms, have increased 
their output 55 per cent. Quite a number of the Hull 
trawlers, however, had their machinery from Yarmouth 
and other ports. But notwithstanding this, the total 
power of machinery constructed on the Humber is 
41,650 indicated horse-power, which is 12,000 indi- 





cated horse-power more than in the previous year, 
7000 more than in 1903, and 17,500 more than in 1902. 


BaRROW-IN-FURNESS. 

The output by Messrs. Vickers Sons and Maxim, 
Limited, is made up entirely of naval craft, and, apart 
from the large total, the work is of outstanding inte- 
rest. The most powerful vessel built is the battleship 
Katori (see ENGINEERING, vol. lxxix., page 829) for 
the Imperial Japanese Navy. This vessel, which is 
the most powerfully armed of any “Seager sage in 
this country, is practically ready for her trials ; and 
she is in some respects unique, as, when she enters ser- 
vice, she will have been completely equipped by the 
one firm. With the exception, too, of the armour- 
_— and the guns, which have been made at Shef- 

eld, the whole of the work has been done at Barrow. 
The Katori will probably go on her steam and gun 
trials in March, and it a be in accordance with 
the fitness of things if she should be in a position to 
receive Admiral Togo when he makes his promised 
visit to this country, since his none throughout 
the war came from the same works. The next ship 
is the armoured cruiser Natal (see ENGINEERING, 
vol. lxxx., pages 414 and 455), one of the four launched 
this year for the British Navy, which mark an im- 

rovement in respect of gun-power. The Skirmisher, 
or the British Navy, is one of eight scouts, two of 
which have been built by the Vickers Company, 
and one of them, the Sentinel, has n for some 
time in commission, and has proved a most satis- 
factory vessel, not only in respect of speed, but of 
sea-keeping qualities. The training-ship Exmouth, 
although built for the Metropolitan Asylums Board, 
is an important item in our Navy List, as through her 
pe there passed a ayo number of youths who 
came proficient seamen in the British Navy. These 
vessels, with the submarine-boats launched, make up a 
total of 41,500 tons. As shown in the appended 
table, the total power of the machinery for these 
vessels is 64,900 indicated horse-power. 
1898. 1899. 1900. 1901. 1902. 1903. 1904. 1905. 
Tons 24,079 32,672 27,907 26,800 18,382 42,912 13,820 41,500 
1.H.-P. 35,700 34,600 42,500 51,000 9,340 46,900 40,750 64,900 
Both totals are considerably above the average, but 
what is of more importance is that the firm are fully 
employed at the present moment. In the first place 
they are doing most valuable work for the Navy in 
the continual improvements effected in the design of 
submarine craft, and, what is of equal importance, 
this work is being kept strictly secret, the success in 
this respect being greater even than in the Royal Dock- 
yards. They have three cruisers on hand, as well as 
other work, and recently secured the contract for the 
turbine machinery of the battleship Dreadnought. 

At the ee rt of Worthington, Messrs, 
R. Williamson an fen built two small steamers 
and three barges, the latter for foreign owners, the 
total output being 1150 tons. This compares with 
1324 tons in the previous year. Mr. William Walker, 
of Maryport, launched three coasting steamers, totallin 
1165 tons, the machinery for which was construc 
on the Clyde. The firm have on hand three coasting 
steamers of about the same size. 


Tue MERSEY. 


Work on the Mersey shows a serious falling off, 
but this is temporary so far as Messrs. Cammell, 
Laird, and Co., Limited, are concerned. They have 
not made a return, but amongst the vessels built is a 
torpedo-boat destroyer of the 254-knot type. They are 
now building a 33-knot boat, and on Saturday, the 13th 
inst., launched a Channel steamer for the Great Cen- 
tral Railway, which is to have turbine machinery. 
Their output for the year is compared with preceding 
years in the following table :— 

1899. 1900. 1901 1902. 1903. 1904. 1905. 
Tons 1,829 14,584 5,465 16,042 2450 5,638 8,800 600 
1. H.-P. 10,000 25,000 85,650 51,750 6000 38,900 56,800 7500 

Messrs. Thomas Sumner and Sons completed two 
vessels—a wooden 25-horse-power launch for Liver- 
pool and a 99-ton paddle-steamer for Brazil, together 
over 100 tons, with engines of 250 indicated horse- 
a. The other firms launched no vessels in 1905. 

he total for the Mersey is thus only 700 tons, as 
compared with 11,000 tons in the previous year. In 
1902 it had dropped to 3879 tons, but the average for 
past years is 9000 tons or 10,000 tons. 


THe THAMEs. 


No large ship was launched last year on the Thames, 
The to e floated, composed of small craft, shows a 
considerable decrease when compared with the output 


in previous years ; indeed, not for many years has the. 


total been so low. The 116 boats built aggregate onl 
12,400 tons, which is half the output of the | motions ( 


ing year, and compares with 52,934 tons in 1901—the 
largest output in recent years. The horse-power 
of machinery is also comparatively low, although 
totalling 61,500. It includes a number of tonely- 
boat destroyers, the horse-power of which is enor- 
mously in excess of the tonnage ; while the machinery 
for the battleship launched at Elswick for the Japa- 





to swell the total indi- 
gures for several years are 


nese Government also hel 
cated horse-power. The 
appended. 

1899. 1900. 1901. 1902 1903. 1904. 1905. 
Tons 13,100 24,212 52,934 29,181 15,426 25,953 12,400 
LH.-P. 177,280 83,259 126,637 51,129 91,790 117,818 61,500 

In 1901 there were two battleships included, which 
in a large measure accounts for the abnormally high 
output of that year, while in 1904 the armoured 
cruiser, the Black Prince, also assisted to swell the 
total. A considerable amount of work has been 
done on this latter ship, which is now about ready 
for commission; but it may be taken that the output 
is from 40 to 50 per cent. below the normal produc- 
tion on the Thames. The sailing tonnage—7632 
tons—composed mostly of Thames barges, is con- 
siderably lower than in some preceding years. The 
proportion of sail to total is 61.5 per cent., as com- 
pared with 244 per cent. in the previous year; when 
no large warships are included, the proportion of 
sail tonnage is usually between 60 and 70 per cent. 

Messrs. Humphrys, Tennant, and Co. supplied the 
engines for the battleship Kashima, which is to go on 
her trials in February. ‘The work done by the Thames 
Iron Works Shipbuilding and Engineering Company 
includes a coaling lighter of 756 Board of Trade tons, 
constructed for the British Admiralty, and to take 
1000 tons of fuel. A similar but smaller ship—of 
185 tons Board of Trade measurement—was also built. 
In addition to the ten steamers built for the London 
County Council Thames service, there were completed 
two 60-ft. pinnaces for the Navy, twelve lifeboats for 
the Royal National Institution, and a house-boat for 
Queen’s College, Oxford. At the present time the 
firm have ten lifeboats on hand. 

Messrs. Yarrow and Co., Limited, have a much 
smaller output than usual, the tonnage this year 
working out to 1840 tons, as compared with 2825 
tons in the preceding year and 1343 tons in 1903. 
But the horse-power of machinery is again large, 
being 23,700 indicated horse-power, as compared with 
15,805 indicated horse-power and 18,890 indicated 
horse-power in the two preceding years. Two 254-knot 
destroyers for the British Navy were completed, and 
a third destroyer for foreign service had a speed of 
284 knots. A 26-knot torpedo-boat, of 200 tons and 
3000 horse-power, also for foreign service, completes 
the naval shipbuilding for the year; but, in addi- 
tion, the firm constructed a steam launch of 10 tons, 
with petrol engines of 100 horse-power ; a tug-boat of 
30 tons and 50 horse-power ; and two shallow-draught 
launches of 25 tons, with engines of 25 horse-power. 
The firm also constructed water-tube boilers for the 
Royal Naval College at Dartmouth, and a boiler for 
an electric-lighting installation, the latter equal to 
1600 indicated horse-power. 

Messrs. J. I. Thornycroft and Co., at their Chiswick 
works, completed nine vessels of 1235 tons, with 
machinery of 15,459 indicated horse-power, which is 
considerably in excess of the output of the previous 
year, since in that year their total was two torpedo 
destroyers, similar to one built in 1905. This latter 
was the Colne, of 550 tons and 7500 indicated horse- 
power, which on trial realised a speed of 25.6 knots ; 
they also built a Swedish destroyer of 30.5 knots, the 
tonnage in this case being 432, and the horse-power 
7000. Amongst the interesting craft on the list is 
the Naparima, a light-draught passenger steamer for 
Mauritius, of 169 tons and 470 indicated horse-power 
(see ENGINEERING, vol. Ixxix., page 538). But the 
most interesting of all is a yacht and tug-boat, which 
has been fitted with gas-producers and a gas-engine 
on asystem which is being introduced into this country 
by Mr. William Beardmore (see ENGINEERING, vol. 
Ixxx., page 145). The other vessels built are a China 
tug, a motor yacht, a British barge, and the Firefly, 
a single-screw boat of 16 tons, with engines of 108 
indicated horse-power. In addition, the firm have 
completed a large number of motor launches for various 
parts of the world, and they have now on hand a 
British sea-going destroyer to steam 33 knots, and 
five British coastal destroyers to steam 26 knots, all 
of these six craft being fitted with Parsons turbine 
machinery ; also a motor canoe and a stern-wheel canoe 
for Nigeria. This production is, of course, entirely 
independent of the work done at the company’s yard 
at Southampton, to be referred to later. 

Coming now to the builders of miscellaneous craft, 
the output of Messrs. G. Rennie and Co. is, as usual, 
varied. They constructed four of the London 
County Council Thames steamers, each of 124 tons 
displacement, and of 360 indicated horse - power, 
and two stern-wheel, two side-paddle, and one 
twin-screw steamer for Egypt; whilst amongst the 
other tugs, motor-boats, dredgers, lighters, and 
barges, were several for South America, the total 
foreign tonnage being 1494 tons, and the aggregate 
tonnage of all craft 3462 tons, which latter compares 
with 2835 tons in the previous year, 6430 tons in 
1903, and 10,110 tons in 1902. Messrs. A. W. Robert- 
son and Co. built seventeen lighters, one dredger, a 
twin-screw steamer, and a tug; and here also fully 
one-half of the total of 2270 tons was for foreign 
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owners. The twin-screw steamer was fitted with 
Gardner petroleum motors of 260 brake horse-power. 
The total of 2270 tons is considerably below that 
of previous years, the return for 1904 being 3520 
tons, and for the three preceding years 3369 tons, 
5963 tons, and 9645 tons. Messrs. R. and H. Green, 
Limited, built six steel barges and one iron light- 
ship, all for British owners, the total of 658 tons 
comparing with 850 tons in the previous year, 1100 
tons in 1903, and 2077 tons in 1902. Messrs. F. 
Braby and Co., Limited, turned out five barges for 
work on the Thames, the total tonnage being 360. 
This compares with six barges of 530 tons in the pre- 
vious year, and with 840 tons in 1903. Messrs. 
Edwards and Co, Limited, of Millwall, completed 
fifteen vessels, the majority of them being for foreign 
owners. Ten of them were steam craft, and were 
supplied with machinery from various firms throughout 
the kingdom. The output, totalling 1173 tons, is as 
great as in the two preceding years combined. Mr. 
Shrubsall built two sailing barges, together of 164 tons. 

The Vauxhall Company, which has recently re- 
moved to Luton, and has now combined with the 
West Hydraulic Engineering Company, Limited, con- 
structed engines for various craft built in Glasgow 
by Messrs. Alley and Maclellan, and in London by 
Messrs. Edwards and others, the total power being 
2680 indicated horse-power. This compares with 
1950 indicated horse-power in the previous year ; so 
that, apart altogether from the motor-car work of 
the company, the year has been a satisfactory one. 
They have in hand machinery for three vessels, the 
total power being 800 indicated horse-power. 

Messrs. Plenty and Sons completed engines for 
fifteen vessels, the total power being 3690 indicated 
horse-power. This output compares with 3330 in- 
dicated horse-power in the previous year. The 
majority of this work was for foreign-built vessels. 
The firm have on hand machinery of 700 indicated 
horse-power. 

OrueR Encuisu Ports. 

We have from various firms around the coast records 
of 262 vessels, only two of which are over 500 tons, 
and neither exceeds 1000 tons. The total tonnage is 
approximately 20,000 tons. This is in excess of the 
measurement of the 297 small craft built in the pre- 
vious year, when the total was 16,625 tons. In 1904 
the output was 192 vessels, of 8482 tons. The total 
fluctuates considerably, but last year the work was of 
satisfactory volume. The machinery output in the 
miscellaneous districts makes up 12,955 horse-power, 
which is less than half that of the previous year, when 
the total was 27,350 indicated horse-power. This latter 
output was considerably swelled by the inclusion of 
several torpedo craft built at Cowes. Beginning with 
the East Coast, Messrs. Fellows and Co., Limited, of 
Great Yarmouth, built a steam fishing vessel, two 
lighters, and a yacht, together 217 tons, which com- 
pares with 245 tons in the previous year. Messrs. 
Beeching Brothers, Limited, also of Great Yarmouth, 
constructed two wooden steamers, of 118 tons, both of 
them engined by Mr. F. W. Carver, South Town, 
Great Yarmouth. In the previous year the firm built 
six vessels, of 360 tons. Messrs. Crabtree and Co., 
Limited, of Great Yarmouth, completed machinery, of 
2695 indicated horse-power, for twenty-one vessels, 
built at various ports ; this compares with machinery 
of 4155 horse-power constructed for twenty vessels in 
the previous year. The firm have on hand engines 
of 3230 horse-power. 

At Lowestoft, Mr. John Chambers built sixteen 
vessels, of 951 tons Board of Trade measurement, 
mostly herring drifters or trawlers, all for British 
owners, seven of them being steam craft, which were 
engined by Messrs. Elliott and Garrood, Limited. 
This output is about an average, comparing with 946 
tons in 1904, 1032 tons in 1903, and 952 tons in 1902. 
Mr. H. Reynolds has carried out a satisfactory year’s 
work, having built nine vessels, mostly for fish- 
ing, a steam cutter for the Admiralty, two racing 
motor-launches, a passenger motor-launch, a wherry 
type of house-boat, an ice-breaking lighter, and sixteen 
small launches, of a total tonnage which compares 
favourably with preceding years. At Ipswich, Messrs. 
R. and W. Paul, Limited, built a sailing barge of 
76.5 registered tons, and the Rowhedge Iron Works 
Company, Limited, of Colchester, built a screw 
launch-tug for service on the Amazon, the engines 
being of 34 indicated horse-power. They have in hand 
a stern-wheel steamer for South America. At Wyven- 
hoe, Messrs. Forrestt and Co., Limited, completed an 
interesting variety of work, including the Moseley, a 
twin-screw steam life-boat, already illustrated in 
ENGINEERING (vol. Ixxx., page 378), a submarine boat, 
a wooden steam-tug, several Admiralty cutters, a 
motor-launch, a sailing boat, and two barges, with a 
total of 174 tons. This compares with 462 tons in the 
previous year, and 775 tons in 1903. They have on 
hand nine craft, including two motor-pinnaces, which 
are to attain a very high speed, as well as several 
ordinary steam-pinnaces. 

_ Coming now to the South Coast, Messrs. G. and T. 
Smith, Limited, of Rye, completed three sailing 








trawlers of wood, totalling 182 tons, as compared with 
286 tons in the previous year, and they have on hand 
a trawler, a 20-ton sailing boat, and two barges. 
Messrs. Stow, of Shoreham, built a yawl-rigged yacht 
of 31 tons, and have on hand another yacht. Messrs. 
Camper and Nicholsons, Limited, of Gosport, built 
three launches and a schooner, one of the launches 
having internal-combustion motors. The total is 123 
tons, which, while better than the output in 1904, is 
not quite up to preceding years. They have on hand 
four ts—three of them sailing vessels, and one a 
twin-screw motor-driven boat. r. J. T. Crampton, 
of Portsmouth, completed thirteen steam-pinnaces, of 
175 tons and 1235 indicated horse-power, and twenty- 
one pontoons, of 900 tons. 

At Cowes, Messrs. J. S. White and Co. built two 
254-knot destroyers, of 540 tons, with engines of 7000 
indicated horse-power, two harbour launches, sixteen 
steam-pinnaces, and a steam-launch; the total ton- 
nage being 1455 tons, with engines of 18,132 indicated 
horse-power. This output is over the average of pre- 
vious years, the totals for 1904 having been 1165 tons 
and 14,270 indicated horse-power. The firm have on 
hand five coastal destroyers of 26 knots speed, and an 
ocean-going destroyer of 33 knots speed, all of them 
to be j «mn by turbine machinery, as well as several 
small craft, pinnaces, &c. Messrs. W. White and 
Sons built a steam-yacht and five launches ; the total 
tonnage being 144 tons, with engines of 420 indicated 
horse-power. All of the vessels were of 94 knots 
speed. The total is considerably more than in the 
two preceding years. Messrs. H. 8S. Hansen and Co., 
of East Cowes, built eight steam-pinnaces and four 
launches, and they have on hand a yawl yacht, which 
is being fitted with an auxiliary motor of the internal- 
combustion type; a motor-driven pinnace, and six 
steam-pinnaces. 

At Southampton, Messrs. J. I. Thornycroft and Co. 
completed six of the London County Council Thames 
steamers (see ENGINEERING, vol. lxxix., page 573), six 
iron pontoons, a small steamer for Argentina, a yacht, 
and nine motor-launches ; the total output being 3100 
tons and 3040 indicated horse-power, which is a satis- 
factory first year’s work in the new establishment. 
Moreover, the firm have on hand a large high-speed 
paddle-steamer and turbine machinery for several of 
the destroyers, the total horse-power being 31,000. 
Mr. Thomas White, of Southampton, built three 
barges, which are used for coaling the big liners calling 
at the port. This output is considerably greater than 
in the previous year. Mr. G. Napier, of Southampton, 
built two barges, of 152 tons. 

Messrs. Simpson, Strickland, and Co., Limited, have 
completed a large variety of small craft (twenty-nine in 
all), ranging from 25 tons downwards, totalling 231 
tons and 1412 indicated horse-power; but in addition 
they supplied machinery for vessels built elsewhere, 
of a total of 321 indicated horse-power, making in all 
1742 indicated horse-power. This output is well up 
to the average of recent years. Of the vessels built, 
four had internal-combustion engines, which type, as is 
shown by the detailed references to other firm’s work, 
is becoming more and more ular. At the same port, 
Messrs. Philip and Son, Limited, completed a large 
variety of new work, totalling 560 tons and 1535 indi- 
cated horse-power, while they have on hand 570 tons 
and 1325 indicated horse-power. This represents an 
average output. Mr. Sydney J. Dewdney, of Brixham, 
completed three sailing trawler ketches, totalling 145 
tons, and he has on hand another ketch. At Ports- 
mouth Messrs. Willoughby Brothers, Limited, of Ply- 
mouth, did not launch any vessels during the past year, 
but have a paddle-steamer ready to float, and in addition 
built engines of 200 horse-power. During 1905 Messrs. 
Cox and Co., of Falmouth, completed three tugs, two 
steam-yachts, twosteamers, and two twin-screw ferry 
steamers, in addition to extensive repair work. 

In the Bristol Channel work has been very quiet. 
Messrs. Mordey Carney and Co., Limited, Newport, 
launched a barge. he Mountstuart Dry Docks, 
Limited, completed a large caisson, the length bein 
96 ft. 8 in.; beam, 34 ft.; depth, 48 ft. 6 in. ; breadt 
of the roadway deck, 13 ft. It consists of four 
water-tight decks, in addition to the roadway deck, 
and in its completed state weighed, with the ballast, 
over 900 tons. With all the ballast tanks empty it 
will float at a light draught of 18 ft. There are sixteen 
valves, varying from 48 in. to 8 in. in diameter. The 
largest of them will be worked by hydraulic rams. The 
caisson is so constructed that at the level of the highest 
tide it will sustain the pressure of water due to the 
dock being empty. 

essrs. C. H. Walker and Co., Limited, of Sud- 
brooke Shipyard, near Chepstow, completed nine tow- 
ing barges and several other craft, making a total of 
2389 tons, as compared with 694 tons and 817 tons in 
the two preceding years. Messrs. E. Finch and Co., 
Limited, Chepstow, built two caissons for the Sheerness 
Dockyard, and one for the new harbour at Colombo. 

Mr. W. J. Yarwood, of Northwich, completed two 
small steamers, a launch, and three barges, totalling 
557 tons, besides two wooden pontoons for grain ele- 
vating and weighing. The Lytham Shipbuilding and 





Engineering Company, Limited, completed twelve 
craft of various types, including tugs, launches, stern- 
wheelers, passenger steamers, and barges, several of 
them for South America, the total ton being 1054 
tons. The power of machinery of the nine steamers 
included was 1560 indicated horse- power. These 
figures compare with 1376 tons and 540 tons in the 
previous two years, while the horse-power of machi- 
nery for those years was 1230 indicated horse-power 
and 790 indicated horse-power. 


IRELAND, 


As we pointed out in our general review of the 
trade (page 12 ante), the Irish total, whilst almost 
double that of the previous year, falls short of the high 
output of the three years 1901-3. The total measure- 
ment of the 25 vessels completed was 144,500 tons, 
whereas in the three years referred to the average was 
over 156,000 tons. A larger proportion of work than 
usual was done for foreign firms, the two largest ships 
built, of 22,724 tons and 17,250 tons, being for Ger- 
many and Holland respectively, while a third, of 4603 
tons, was constructed for Italy. These three vessels, 
totalling 44,577 tons, make up 30.9 per cent. of the total 
tonnage, whereas in previous years a foreign ship was 
almost exceptional. The number of exceptionally 
large vessels is rather fewer than in previous years. 
Two exceeded 10,000 tons, three others were between 
8000 and 10,000 tons, five between 6000 and 8000 tons, 
and two between 5000 and 6000 tons. Thus twelve of 
the vessels were over 5000 tons, one-fifth of the 
number of that size built in the United Kingdom. 

The output of Messrs. Harland and Wolff is nearly 
three times that of the preceding year, but is less than 
on two former occasions. Thus the nine vessels built 


made up 85,287 tons, but in 1903 the total was 110,463 
tons—the largest output from any establishment in the 
world. The machinery output — 72,031 indicated 
horse-power—is also considerably higher, due to the 


inclusion of the machinery of the battleship Hibernia, 
built at Devonport. But this total is less than in 1903 
and in 1901, as is shown by the appended figures :—- 
1898. 1899. 1900. 1901. 1902. 1903. 1904. 1905. 
Tons 67,905 82,634 67,845 92,316 79,497 110,463 31,842 85,287 
L.H.-P. 33,350 66,150 36,300 76,000 60,200 100,400 22,700 72,031 
Messrs. Harland and Wolff's return includes the 
following exceptionally large ships. 


Tons. 1.H.-P, 
T.-8.S. Amerika “a 22,724 15,120 
T.-8.8. Niew Amsterdam 17,250 9,800 
T.-8.S. Aragon - - 9,441 7,160 
8.8S. Malakand and Manipur 7,654 3,580 
8.8. Mahrond .. re <a 7,630 8,565 
T.-S.8. Herefordshire. . 7,183 4,886 


All of these vessels had four-cylinder engines : the 
only other vessel which need be referred to is the 
Slieve Bawn, built for the London and North-Western 
Railway Company, and of 1148 tons, with engines of 
3335 horse-power. 

Messrs. Workman, Clark, and Co. have also greatly 
improved upon their total of the previous year, the 
output for 1905 being 58,109 tons Board of Trade 
measurement, which, with the exception of the total 
of 1902, is the largest yet reached by the company. 
If erections were included, this total would be 64,140 
tons. The horse-power of machinery is 44,250 in- 
dicated horse-power, which is only 2650 indicated 
horse-power less than in the year of maximum output, 
as shown by the appended figures :— 

1899. 1900. 1901. 1902. 1003. 1904. 1905. 
Tons 45,018 56,201 652,711 75,932 44,738 44,272 68,109 
1,H.-P. - 29,950 31,300 33,300 46,900 27,050 34,000 44,250 

The largest ship included is the twin-screw steamer 
Bellerophon, of 9100 tons, which has engines of 5200 
indicated horse-power. The second was the P. and O. 
steamer Delta, of 8050 tons, with engines of 7500 
indicated horse-power. Then follows the Veronese, 
of 7200 tons and 3600 indicated horse-power. There 
were two vessels of about 5500 tons, and the remainder 
were craft between 2000 and 4000 tons. 

The Dublin Dockyard Company built two small 
steamers, six steel barges, and four motor-launches, 
totalling 1046 tons. This compares with 1690 tons 
and 605 tons in the two preceding years. 


(To be continued.) 








Fortucominc Contracts. —The Board of Trade 
Journal of the 11th inst. states that a Bill been 
laid before the Argentine Deepen respecting the con- 
struction of a t Bahia Blanca. According to the 
terms of this Bill, tenders will be invited for the con- 
struction of a port 30 ft. deep, fitted with the most 
modern appliances for the rapid loading and unloading 
of vessels. The contractor for the works must submit 
for approval particulars of the dredging plant to be used 
in the construction of the port. The cost of the works, 
including the preliminary surveys and dredging plant, 
must not exceed 2,000,000/. The works may be divided 
into two sections, to form the object of two separate 
contracts. All materials for the works will be admitted 
duty free. When submitting plans and estimates for the 
works the tenderer must submit estimates for the 
construction and working of cranes for loading and un- 
loading grain and coal. These will be worked by the suc- 
cessful tenderer for the term of 25 years; at the end of 
this period they will become the property of the State. 
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1600-KILOWATT HORIZONTAL CROSS COMPOUND ENGINES. 
CONSTRUCTED BY MESSRS. SULZER BROTHERS, ENGINEERS, WINTERTHUR. 
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Contracts.—The Kennicutt Water-Softener Company, 
29. Great St. Helen’s, E.C., announce the sale of a 
15,000 gallons per hour, type A, Kennicott water-softener 
and purifier to the Upper Forest and Worcester Steel and 
Tinplate Works, Limited, of Morriston, Glamorgan, at a 


price much in excess of other tenders. 


PERSONAL.—Messrs. Graham, Morton, Limited, went 
nto Meme ae liquidation on December 27, 1905, and 
Mr. Maurice Graham, the founder and managing director 
of that firm, has decided to commence in the same line of 
business for himself, as a private concern, under the title 
of Graham, Morton, and Co., Pepper-road, Hunslet, 
Leeds. The liquidation was accounted for largely by the 
great engineering law case against the Compagnie l’Union 
des Gaz, Milan, whereby the plaintiffs (Graham, Morton, 
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Fig. 13. Section C.D. (Fig. 12). 
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and Co., Limit: d) sued for the sum of 5483/., and the 
defendants counterclaimed for the sum of 70,000. The 
laintiffs in the case obtained the verdict, given by 
r. Justice Grantham, but the lawsuit had caused the 
complete disorganisation of the business of Graham, 
Morton, and bo., Limited, and indirectly cost over 
| 30,0007.—The Council of the University, Sheffield, have 
|appointed Mr. L. T. O’Shea Professor of Applied 
| Chemistry in the University. Professor O’Shea, who is 
| well known in Sheffield and district, is a Bachelor of 
| Science of the University of London. When the Mining 
Department of the University Colao of Sheffield was 
i rtance of chemistry applied 

to mining was fully ye <y and Professor O'Shea was 
tod lecturer in that subject, which found a pro- 
minent place in the curriculum of its mining students. 
Owing to the rapid development of the coking of coal in 
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the retort ovens in South Yorkshire and Derbyshire, the 
subject has assumed increased importance, and, realising 
this, the Council of the University of Sheffield have 
founded the Chair of Applied Chemistry.—Messrs. Alex. 
Findlay and Co., Limited, have now opened an office at 
9, Victoria-street, 8. W.., for the sale of all classes of steci 
structural work. They have just added to their works at 
Motherwell two bays covering an area of 400 ft. long by 
100 ft. wide, fitted with electric travelling cranes, pneu- 
matic and bydraulic riveting plant, &c., and have two 
setsof heavy hydraulic stamping plant for manufacturing 
trough flooring and so forth.—Mr. James Marshall has 
resigned his position as chief assistant constructional en- 

ineer to the Preston Corporation, whom he had served 

uring the construction of their electric tramway system, 
and has been appointed engineer and surveyor to the 
Longridge Urban District Council. 
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100-TON ELECTRIC WHARF CRANE, 
DUBLIN HARBOUR. 


Tue Vereinigte Maschinenfabrik Augsburg und 
Maschinenbaugesellschaft, of Nuremberg, supplied in 
June last to the Dublin Port and Docks Board the 
100-ton electric wharf crane, a view of which we give 
on page 86. The rotating portion of the crane con- 
sists of the central lattice pillar, surmounted by a 
double cantilever. The central pillar rests at its 
lower end on a support embedded in the founda- 
tions, the slewing motion being guided ina circular 
table built on the top of the fixed trestle-frame. The 
crab travels on the longer cantilever arm, the shorter 
one carrying the counterweight and the machinery- 
house. ‘The trestle-frame is bolted down to the con- 
crete and ironwork foundation in such a manner that 
the ironwork takes up the vertical and horizontal 
stresses, the concrete oe as ballast weight. 
Both main girders of the double cantilever are stayed 
together over their whole length by horizontal lattice 
work, this greatly increasing its strength against hori- 
zontal stresses. The design followed being light and 
open, it has been possible to make the counterweight 
comparatively light also. A foot-bridge is built along 
the track of the travelling-crab on both sides, to facili- 
tate a thorough inspection of the latter. The hoisting 
and traversing machinery are both located in the 
house in the rear end of the shorter cantilever-arm. 
The hoisting-motor drives two hoisting-drums by spur- 
wheel gearing. The wire rope which goes round the 
snatch-block, over the crab, and to the drums, is so 
arranged that the block cannot take up an inclined 

ition tothe normal. There are two brakes, indepen- 

ent of each other, either of which is able to hold up 
the maximum load at any position ; one is a magnetic 
brake, the other being a patent automatic brake on the 
Weston principle. he motor for traversing operates 
the wheel axle of the crab by worm-gearing and a 
chaindrive. Thecrab is provided with a smaller hoist- 
ing set to lift 20 tons, the motor for which drives 
the drum by spur-wheel gearing. This smaller set is 
also provided with two brakes. The slewing machi- 
nery is mounted inside the central lattice pillar, level 
with the circular table above referred to. The motor 
for this engages by worm gearing a circular rack 
fitted to the fixed trestle frame ; slewing can be —— 
in any position by the action of a magnetic brake. 
The rotating action of the crane in all directions is 
unlimited. ‘The driver’s cab, as shown in the illus- 
tration, is placed near the centre of the crane, between 
the two main girders of the cantilever ; it contains the 
starting mechanism, and a switchboard, with the neces- 
sary instruments and switches, for power and light 
distribution. Steps, which are lighted by incandescent 
lamps, give easy access to every part of the crane. 
The form of current used is continuous current ata 
pressure of 500 volts. 


Maximum radius when lifting 


20 tons ies <i ace oe 80 ft. 
Maximum radius when lifting 

test-load of 150 tons... Ses 3... 
Greatest height of hook above 

quay-wall ... ee - i TOs 
Greatest lift ... = 100 ,, 
Lifting speed, 20 tons 20 ft. per min. 

%” ” ” eee eee 10 ” ” 

” ” 100 ” eee eee 5 ” ” 
Crab travel ... = as ae m pf 
Complete revolution of crane... 8 min. 


The electrical equipment is by Messrs. Siemens 
Brothers and Co., Limited, of London. Five similar 
cranes have been — to the harbours of Hamburg 
and Emden by the Nuremberg Company, to whose 
agent in London, Mr. James Thaiesor, 5, Moorgate- 
street Buildings, E.C., we are indebted for the view 
on page 86 and the above data, 








ENGINE OF STEAM-COACH. 

On page 248 of our last volume we described the 
external features of one of the steam-coaches of the 
Great North of Scotland Railway Company and the 
boiler with which it was fitted ; and we now give par- 
ticulars of the locomotive part, which was designed 
and built by Messrs. Andrew Barclay, Sons, and Co., 
Limited, Caledonia Works, Kilmarnock, to the ap- 

roval and inspection of Mr. William Pickersgill, the 
ocomotive superintendent of the company. 

In our previous description the general appear- 
ance of the locomotive and car is well given by 
the perspective view, page 248, vol. Ixxx.; but as 
we did not then give any particulars as to the size 
and the method of construction, we propose to do 
this now. 

The coach and locomotive combined are 49 ft. 114 in. 
long over all, the height is 12 ft. 11 in., and the width 
9 ft.4in. The total wheel-base is 43 ft., including 
the engine bogie, the wheel-base of which is 10 ft., 
while the wheel-base of the rear bogie is 8 ft. 6 in. The 
coach is intended to carry forty-six passengers, all of 
one class, and when the passengers are all aboard the 
coach and engine weigh about 47 tons. The coach 


itself measures 34 ft. 7 in. by 8 ft. 5 in. inside, and is 
fitted with transverse reversible flat seats, arranged in 
pairs with a centre aisle. 

The interior of the coach consists of one compart- 
ment, and is finished in kauri pine matchboarding below 
the bottom light rail, and in mottled kauri pine panels, 
with teak facias and mouldings above, the roof being 
of panelled ‘“‘ lincrusta.” It is lighted by Stone's 
system of electric lighting, the lamps being arranged 
in pairs down the centre. The electric current is 
generated by a dynamo suspended from the under-frame 
of the carriage, and driven from one of the bogie axles. 
The inside woodwork of the car is not painted, but is 
varnished. 

The locomotive, as shown attached to the coach, is 
interesting, as being in very many ways of special 
design. It is shown in Figs. 1 to 4 on our two-page 
plite. In the first place, in order to keep the engine 
and coach within the specified wheel-base of 43 ft., a 
vertical boiler was suggested ; and, after considerin 
the conditions, Messrs. Barclay, Sons, and Co., place 
the order for this with Messrs. Cochran and Co., Annan, 
Limited, of Annan, and the boiler, as fitted, was that 
illustrated on page 248 in our last volume. The adop- 
tion of this boiler gives the engine an unusual appear- 
ance; but, while its outline is uncommon, it is not 
unpleasing. The boiler is 6 ft. in diameter and 9 ft. 6 in. 
high over all, and it has a grate area of 9 square feet, 
with a heating surface of 300 square feet. There are 
295 tubes, each 14 in. outside diameter by 3 ft. 11} in. 
long. The pressure of steam is 160 lb. per square 
inch. 

The engine is of the detachable type; the cy- 
linders are 10 in. in diameter by 16-in stroke, and the 
valve-gear is of the Walschaert type, the valves work- 
ing on slanting faces above the cylinders. The engine 
framing is of steel, 1 in. thick, with a strong central 
cross-stay, as shown, and the boiler rests on pads on 
the framing. The wheels are 3 ft. 7 in. in diameter. 

The coach frame runs forward under the foot- 

late, and carries a pivot-piece which rests on movable 

Isters working between sliding faces, and resting 
on springs, the whole being carried on knife-edges. 
This arrangement has the effect of minimising the vibra- 
tion of the engine, and permits the carriage to be 
detached if desired. The springs which carry the 
end of the carriage are six in number, four of which 
always bear the load, the remaining two being avail- 
able for taking up any abnormal movement : which 
arrangement gives easy riding to the end of the car- 
riage that rests on the engine bogie. 

he brake used is the Santen’ Westinghouse type, 
as applied on the whole of the Great North of Scot- 
st system. There is also a steam sanding appa- 
ratus. The water-tank which supplies the boiler is 
fitted under the carriage. 

The materials used in the construction of the boiler, 
engine, &c., were required to stand the following tests : 
Boiler-plates, 26 to 28 tons per square inch breaking 
stress, with an elongation of from 37 to 40 per cent. 
in a length of 2 in.; the copper-plates had to have an 
ultimate strength of 14 tons per square inch, with 55 
per cent. elongation in 2 in.; and the boiler-tubes were 
required to stand an internal hydraulic pressure of 
1000 lb. per square inch. 

The cylinders were made of best close-grained, 
tough, cold-blast cast-iron, the pistons of similar 
metal, and the slide-valves of Stone’s bronze ; while 
gun-metal parts were constructed of a mixture of 
5 parts copper and | part tin. This mixture was 
used for the axle-boxes, and the axle-box guides were 
made of cast steel. 

The wheels are of Siemens-Martin cast steel, and 
the tyres of Siemens open-hearth steel, which latter 
has a breaking tensile strength of from 42 to 45 
tons per square inch, with an elongation of not less 
than 25 per cent. in a length of 2 in. The break- 
ing senile <tinnatts of the axles was specified to be 
32 tons per square inch, with an elongation of 33 per 
cent. in 2 in.; while the coupling, connecting, and 
piston-rcds had an ultimate tensile strength of 35 tons 
per square inch, with an elongation of 25 per cent. in 
a length of 2in. The breaking strength of the steel 
castings was from 28 to 32 tons per square inch, with 
an elongation of 25 per cent. in 2 in. 

The stuffing-boxes for the piston-rods and valve 


packing, and each engine is fitted with a Wakefield 
sight feed and two Furness Lubricators. A tablet- 
catching apparatus, as used by the Great North of 
Scotland Railway Company, is also included. 

Fuel for the boiler is carried in a bunker at the back 
of the cab, and storage for 600 gallons of water is 
epee. partly under the carriage, and partly in a 
tank in the bunker. The coal capacity of the 
bunker is 15 cwt. 

We understand that, with a ~-— coach, a velocit 
of 30 miles per hour is reached in 20 seconds, and hig 
2m. up to even 60 miles per hour, if required, are 
obtainable with the powerful cylinders used. This 
amount of power is not, however, provided in order to 


spindles are fitted with United Kingdom metallic | @ 


those periods of the day when there is a specially 
heavy traffic. 

To enable the coach to be driven from either end, 
there is a Chatburn’s telegraph arrangement between 
the cab and the vestibule at the rear end of the coach. 
There are also levers connected to a rocking-shaft, 
which communicate motion from the back of the car- 
riage to the throttle-valve lever in the cab. Altogether, 
the design is very compact and convenient. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market was very quiet, and the only business 
consisted of 1000 tons of Cleveland warrants at 54s. 9d. 
cash and 55s. 14d. one month. At the close sellers 
quoted these prices. At the afternoon session un easier 
tone prevailed, and about 10,000 tons of Cleveland war- 
rants changed hands. Cash iron was done at 54s. 7d. to 
54s. 74d., and forward iron at 55s. O}d. to 55s. 1d. to 
55s. one month, while 55s. 74d. was paid for some at 
eleven days. Sellers’ closing quotations were 14d. less 
than in the morning, and were 54s. 74d. cash and 55s, 
one month. Hematite was quoted weaker at 71s. 6d. cash 
and 72s. one month sellers. On Friday morning the market 
was again very quiet, but prices were steady. Cleveland 
warrants were dealt in at 54s. 9d. fifteen days, and at the 
close sellers quoted 54s. 74d. cash and 54s. 11d. one 
month. Hematite was unchanged, but neglected. The 
settling prices were :—Scotch, 58s. 9d.; Cleveland, 
54s. 74d. ; hematite, 71s. 44d. ; and Standard foundry iron, 
53s. 6d. At the afternoon session Cleveland cash war- 
rants were again neglected, and, on a quiet market, the 
prices were unchanged. The dealings in Cleveland war- 
rants were at 54s. 8d. seventeen days, 54s. 7d. ten days, 
and 54s. 114d. to 54s. 10}d. one month, and closing 
quotations were 54s. 74d. cash and 54s. 114d. one 
month sellers. One lot of Standard foundry iron was 
done at 53s. 74d. cash, and the total turnover was 
about 5000 tons. The tone of the market was flat on 
Monday forenoon, and Cleveland warrants declined from 
54s. 7d. to 54s. 4d., but recovered to 54s. 5d. cash—this 
latter price being also sellers’ closing quotation. Forward 
iron was done at 54s. 11d. to 55s. to 54s. 10d. one month, 
with closing sellers at 54s. 94d. one month; while three 
months iron realised 55s. 6d. Two lots of hematite 
changed hands at 71s. 104d. and 71s. 114d. one month, 
closing at 72s. one month sellers. The turnover was 
13,000 tons. In the afternoon Cleveland warrants were 
weak, and again declined in price. The dealings 
amounted to 9000 tons, and were at 54s. 34d. and 54s. 
cash, 54s. 8d. and 54s. 44d. one month, and 55s. 3d. 
to 55s. three months. The closing quotations were 
54s. 1d. cash and 54s. 5d. one month sellers. On Tues- 
day morning the market was active, and fully 25,000 
tons were put through, but the weak tone again 
prevailed. Cleveland warrants opened at 53s. 74d. cash, 
then declined 2d., but recovered to 53s. 8d., and after 
dropping to 53s. 6d., closed with sellers at 53s. 7d. cash. 
Forward iron was dealt in at 54s. and 53s. 10d. one month, 
closing with sellers at 53s. 114d. one month, while three 
months iron was done at 54s. 6d. Other dealings were 
at 53s. 9d. seven days and 533. 94d. thirty days. Hema- 
tite, two lots, changed hands at 70s. 9d. six days, and 
closing sellers quoted 71s. 14d. one month. The after- 
noon market was irregular in tone, and Cleveland 
warrants were done at 53s. 54d., then 53s. 8d., then 
53s. 7d., then 53s. 8d. cash, and 53s. 94d. and 54s. 1d. 
one month. About 14,500 tons changed hands, and 
sellers’ closing Fr ag were 53s. 9d. cash and 54s. 14d. 
one month. ematite was weak, and 1500 tons were 
done at 70s. 3d. to 70s. 44d. cash, closing with sellers 
at 70s. 6d. cash and 71s. one month. When the market 
opened this (Wednesday) morning the tone was rather 
firmer, and a business of about 20,000 tons was 
put through. Cleveland warrants opened at 533. 84d. 
cash, and then were done at 53s. 11d. and 53s. 10d. cash. 
Forward iron was dealt in at 54s. 14d., 54s. 3d., 54s. 1d., 
and 54s. 2d. one month, 54s. 5d. to 54s. 44d. two months, 
and 54s. 9d. three months. At the close sellers quoted 
53s. 11d. cash and 54s. 3d. one month. Hematite, about 
1000 tons, was done at 71s. to 71s. 04d. one month. In the 
afternoon a good feeling prevailed, and Cleveland war- 
rants hardened to 54s. and 54s. 04d. cash, while one 
month warrants were done from 54s. 4d, to 54s. 54d. 
The turnover was 7500 tons, and the closing quotations 
were 54s. 1d. cash, and 54s. 54d. one month sellers. 
Hematite was quoted at 7ls. 3d. one month sellers, 
and there were buyers of Standard foundry iron at 53s. 3d. 
cash, but sellers were firm at 53s. 5d. cash, and no deal- 
ing took place. The following are the market quota- 
tions for makers’ No. 1 iron:—Clyde and Calder, 68s.; 
artsherrie, 68s. 6d.; Summerlee and Langloan, 70s.; and 
Coltness, 76s. (all shipped at Glasgow); Glengarnock 
(shipped at Ardrossan), 68s.; Shotts a. at Leith), 
68s.; Carron (shipped at Grangemouth), 69s. 6d. 


Sulphate of Ammonia.—The market for sulphate of 
ammonia has of late been exhibiting decided si of 
improvement. The ct! during the past week has 
been very fair, and although the business done has not 
amounted to extra large proportions, the time is very near 
at hand now when a steady demand is likely to make its 
appearance. The market is firm at 12/. 15s. per ton for 
prompt business, Glasgow and Leith ; while the forward 

uotation to-day is round 12/, 16s. 3d. to 12/. 17s. 6d. for 
February-Mare delivery. The amount shipped last week 
from Leith Harbour was 1922 tons. 


Scotch Steel Trade.—The local steel works are, at pre- 
sent all well employed, and the output is very satisfac- 








gain that + ace but for taking trailers, consisting 
of two double-bogie coaches, which are applied during 


tory. Canada is again reported to be in the market, and 
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the inquiry is also good from local shipbuilders and 
other consumers. No change has taken place in prices, 
these continuing firm. 


Power Production and Coal Resources.—On Thursday, 
the 11th inst., Mr, George T. Beilley, president of the 
Chemical Section of the British Association during the 
recent South African meeting, delivered his address as 
honorary president of the Glasgow University Engineer- 
ing Society in the James Watt Laboratories. Professor 
J. H. Biles, one of the honorary vice-presidents, occupied 
the chair. Mr. Beilley’s subject was ‘*‘ Modern Power 
Production in its Relation to the Coal Resources of Great 


Britain.” 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Iron and Steel Trades.—There has been no set- 
back in the iron trade. The demand for all classes of 
material is well maintained, and this week buyers of bar 
iron have been informed of another advance of 10s. per 
ton. Manufacturers of crucible steel are in receipt of 
further orders, and an increasing number of furnaces are 
being started. Competition, however, is still too keen 
to admit of any lifting of prices, although, owing to 
the higher cost of iron vol other material used in 
the production of steel, manufacturers desire a rise. 
Ironfounders and engineers have started the year under 
fairly encouraging circumstances. In some depart- 
ments overtime is being made. Steady improve- 
ment is going on in the demand for spades, shovels, 
picks, heavy hammers, and similar tools, chiefly for dis- 
tant markets. From the countries where considerable 
railway extensions are contemplated, inquiries are coming 
for such tools, and hope is entertained that some of the 
contracts will be secured. In Swedish material business 
has opened only quietly, but there are plenty of contracts 
on hand at present. Prices for the best Dannemora irons 
remain steady, but common irons are dearer. Quotations 
for Swedish, Bessemer, and Siemens steels have been 
advanced. The demand from America and Germany is 
heavy, and higher figures are being paid. Stocks of such 
material in Sheffield are by no means heavy. 


The South Yorkshire Coal Trade.—Owing to the mild 
weather the home demand for house coal is quiet, but 
there is a strong demand for shipment, and pits are 
kept fairly well employed. Prices are steady. The 
steam-coal branch is till unusually brisk for the period 
of the year. It was expected to fall off with the closing 
of the Baltic ports; but other markets have opened out 
and are consuming all the output. With respect to the 
railway contracts, the Hull and Barnsley Company have 
settled at 8s. 6d. per ton for the whole of the year, but 
the Midland, Great Northern, and Great Central Com- 
panies are still open. There is an excellent market for 
all classes of common coal, and prices are firmer than 
they are for the better qualities. For all classes of coke 
demand is well sustained, but supplies are ample. 








Messrs. Furness, Wituy, anv Co., Limrrep.— Messrs. 
Furness, Withy, and Co., Limited, have contracted with 
various American railroad companies to ship freights from 
the ports of Newport News and Norfolk to Live’ 1 and 
London. A statement that Sir Christopher Furness, 
M.P., has purchased an interest in the Chesapeake and 
Ohio Steamship Company, and that he has acquired the 
Neptune line of steamers, running in connection with 
the Baltimore and Ohio Railroad between Baltimore and 
Rotterdam, is also confirmed. 





THe May-Oatway Fire Appiiances, Limirep.—The 
Fire Offices Committee have officially recognised the use 
of automatic fire-alarms. The May-Oatway system, the 
company states, came from New Zealand, and it was 
there granted official status by all British fire offices in 
January, 1903, and carried a rebate of 19 per cent. to 
its users. At the end of the following year the compan 
put ina petition asking the Tariff offices at London head- 
quarters. to give their home clients the benefit of a 
similar reduction in their United Kingdom premiums. 
The Corporation of the City of Glasgow were the first to 
sign, and over a hundred influential signatures from over 
the country followed. The Fire Offices Committee, after 
searching investigation, have now agreed to grant a 
rebate for the use of approved automatic alarms, and 
have notified the company that the May-Oatway is ap- 
proved and will carry the allowance, particulars of which 
are to follow. 





GRADUATES’ ASSOCIATION OF THE INSTITUTION OF 
MECHANICAL ENGINEERS.—At the meeting of this Asso- 
ciation, held on Monday, the 8th inst., a paper was read 
by Mr. F. Edgar Bennett, graduate, of London, entitled 
‘““Motor-Car Radiators or Coolers.” The author pre- 
sented numerous interesting diagrams and samples of 
different types of radiator-tu The paper also entered 
— the various types of pumps in use, and the general 
efficiency of the engine with regard to varying jacket- 
water temperatures. The effect of the position of the 
radiators on the efficiency of the car was dealt with, and 
all the more modern forms of radiators, as fixed to cars of 
standard make, and their construction, was com > 
Mr. James Rowan, Member of Council, occupied the 
chair, A number of graduates and several visitors took 
pas in the discussion, and Mr. Bennett replied. The fol- 
owing notices were given out:—Visit to the Millwall 
Docks on Saturday, February 17, by invitation of Mr. M. 
Mowat and Mr. A. O. Laird. The annual dinner will 
take place at the Trocadero Restaurant, on Friday, Feb- 
ruary9, at 7.15 p.m. Price of tickets 7s. 6d. each. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday very few people 


attended ’Change, and the market was very quiet. 
Politics were a good deal more discussed than business, 
and quotations in fact were largely nominal. No. 3 


g-m.b. Cleveland pig was 53s. 6d. f.o.b., and there were 
merchants ready to sell at that figure, but makers were 
not pre’ to accept it as the general market quota- 
tion. The flatness was attributed to holders of warrants 
selling, in consequence, it was alleged, of the way the 
elections were going. No. 1 was 55s. 6d.; No. 4 foundry, 
52s. 6d.; grey forge, 52s.; mottled, 51s. 6d.; and white, 51s. 
East Coast hematite pig maintained its value, notwith- 
standing attempts of buyers to fix quotations below those 
of a week ago. Supplies were reported to be still insuffi- 
cient to meet the requirements, so that it was not sur- 
prising to find sellers well able to hold their own. Nos. 1, 
2, and 3 stood at 703, 6d. to 71s. for early delivery, and 
No. 4 foundry at 663. Some of the leading producers, in 
fact, were inclined to ask higher rates. Spanish ore was 
very firm. Merchants were obliged to further raise the 
price here, owing, they declared, to the very firm stand 
taken by the mine-owners in Spain. Rubio—50 per cent. 
quality—was up to 2ls. 6d. ex-ship Tees. To-day the 
market was stronger, but again little business was trans- 
acted. An upward move in Middlesbrough warrants— 
the closing price of which was 54s. 1d. cash buyers—sent 
the values of the better qualities of Cleveland pig upa 
little. Thus No. 3 became 54s., at which, however, there 
were plenty of sellers. No. 1 was also firmer, but not 
qubdtably changed. 

Manufactured Iron and Steel.—These two important 
branches of the staple industry are characterised by very 
great activity. A lot of work is being turned out, and 
several firms do not care about making more contracts 
until further advances in quotations occur. Rises in 
value are confidently anticipated. The market rates now 
stand :—Common iron aye 7l. 5s.; best bars, 72. 15s. ; 
iron ship-plates and iron ship-angles, each 7/. 5s.; iron 
ship-rivets, 8/.; steel ship-plates, 7/7. ; steel apnea, 
6l. 123. 6d. ; steel boiler-plates, 8/.; steel joists, 6/. 7s, 6d.; 
and heavy sections of steel rails, 6/. 12s. 6d.—all less the 
customary 24 per cent. discount, except rails, which are 
net cash at works. 


Coal and Coke.—Fuel is firm and prospects are en- 
couraging. Deliveries of gas coal continue on a good 
scale, but they will soon now commence to fall away. 
One or two fair sales at high rates, however, are reported. 
Bunker coal is steady and firm, with good forward 
enquiries. ape gg, J coal is in satisfactory demand, 
as is also coking coal. Coke is firm on the basis of 17s. 6d. 
for blast-furnace qualities delivered here. 








Coprrer.—Messrs. Stedman, Crowther, and Co., 4, 
Lime-street, E.C., have issued their metal report for 
1905, in which they deal with the copper, iron and steel, 
tin, tin-plates, spelter, lead, and other metal markets. 
As regards copper, they state that, with the stimulus of 
high values, production again made considerable head- 
way, and reached approximately 660,000 tons, thus about 
doubling the figures of only ten years ago, 335,000 tons in 
1895. The increase was most notable in the States and 
Mexico. Australia mined more copper, but the European 
output seems less capable of expansion. The war between 
Russia and Japan interfered with the exports from the 
latter country: it was only in November that these were 
resumed on a small scale. Contracts for this year’s ship- 
ments were lately made for a considerable quantity, some 
mines having disposed of their make for the next six 
months. China, from having n a heavy buyer, has 
turned seller, and will probably return 10,000 tons of 
refined copper to Europe. This supply will be welcome, 
the more so if it arrives within a few weeks. Consump- 
tion all over the world was large, and virtually absorbed 
all the copper to be had. The revival in all the heavy 
trades in the States turned the decrease of 27,500 tons in 
1904 into an estimated increase of 25,000 tons in 1905 
over 1903. Then the unusually large Chinese demands, 
and the renewal of stocks of ammunition for both 
Russia and Japan, must have caused the absorption 
of a good deal of copper, Japan being a user in- 
stead of a supplier, ermany also, with her in- 
creased wants for electrical works and shipbuildin 
yards, took fully as much as in 1904—with her a seseed 
year. In England, the home demands were heavier, 
although exports barely attained the figures of 1904 
owing to small Indian orders. Much copper was 
recently ordered by locomotive builders, who have work 
a for a long time to come; whilst the consum 
tion by shipbuilders who have a p mme extent. 
ing many months ahead is only just inning. The 
large China orders, mostly in connection with the issue 
of new — 2 were continued, and totalled nearly 
55,000 tons of ingots and coin blanks. Most of the 
ingots went from America, although shipments were 
also made from England, Australia, and Japan; the 
orders for the blanks were placed in gage and Eng- 
land, a large proportion in this country. After China's 
purchases were completed, Australian copper was again 
available for this side. Statistically, copper is in an 
extremely strong position, and notwithstanding the great 

roduction, there seems hardly enough to go round. 
Public stocks had 2000 tons added to them from January 
to June ; but these have since disappeared, and a further 
2000 tons in addition. A notable incident was the ship- 
ment of 400 tons from A rm to the States. Chili bars in 
stock are less than 1200 tons, 3000 tons having gone to 
America for conversion, besides being in request for 
sulphate-making. 








NOTES FROM THE SOUTH-WEST. 


Cardiff.—Shipments of steam coal have been upon a 
large scale, and quotations have ruled firm; the best 
, pen have made 13s, 9d. to 14s, a ton, while secon- 

ary qualities have ran from lis. 9d. and 13s. 6d. 
per tor. The best bynker coal has made 9s. to 93. 3d. 
per ton. The house-coal market has ruled steady ; the 
best ordinary qualities have made 13s. 6d. to 15s. per 
ton, while secondary descriptions have ranged from 
10s. 6d. to lls. per ton. o. 3 Rhondda has 
brought 13s. 6d. to 13s. 9d. per ton. There has been an 
active demand for coke ; foundry qualities have been sup- 

rted with firmness at 18s. 6d. to 19s. per ton, and 
urnace ditto at 16s. 6d. to 17s. per ton. As regards 
iron ore, Rubio has made 20s. to 20s. 3d. per ton, while 
Almeria has brought 19s. 9d. to 20s. per ton, upon a 
basis of 50 per cent. of iron, and charges, including 
freight, insurance, &c., to Cardiff or Newport. 


Welsh Coal for Ireland.—The Ebbw Vale Steel, Coal, 
and Iron Company, Limited, has secured an order for 
90,000 tons of Monmouthshire coal from the Great 
Northern Railway Company of Ireland. The coal is to 
be delivered in lots of 1700 tons per week for twelve 
months as from February 1. he Midland Great 
Western Railway Company of Ireland has renewed a 
contract for the supply of 60,000 tons of double-screened 
locomotive coal with the Tredegar Iron and Coal Com- 
pany, Limited. The Great Southern and Western Rail- 
way Company of Ireland has placed an order for 110,000 
tons of Monmouthshire coal with the Griffin-Nantyglo 
Coal Company, Limited. The coal is to be delivered 
during the ensuing twelve months. 


The Swansea Valley.—Owing to so many furnaces hav- 
ing been out, the yield of tin-plate bars has been below 
the average, and insufficient to meet the requirements of 
the mills; this difficulty may, however, be regarded as 
only of a temporary character. The spelter factories have 
been fully employed, and the foundries have received a 
number of orders. 

Dowlais.—The Goat Mill has again been in active 
operation, and has effected a substantial output of heavy 
section steel rails for shipment abroad. The make per 
shift of twelve hours has been little below 400 tons. The 
Big Mill has turned out miscellaneous goods, including 
fish-plates and light colliery rails. The Siemens depart- 
ment has been busy on steel for billets. 


Portsmouth Dockyard.—Addressing a meeting of his 
constituents at Gosport, Mr. Arthur Lee, ex-Civil Lord 
of the Admiralty, said that plans had been prepared for a 
considerable extension of Portsmouth Dockyard. It was 
intended to greatly improve mn omen gr J and repairing 
facilities, so as to make the dockyard thoroughly up to 
date in al] respects. 


Water Supply of Taunton.—At a meeting of the 
Taunton Town Council on Tuesday it was reported that 
the rainfall for December had been greatly below the 
average, and that the month closed with a storage of only 
35,257,149 gallons. During the last week or two, how- 
ever, there had been a rainfall of 2? in., and this has added 
over 14,000,000 gallons to the storage. 








Private Birt Leeisiation.—The Right Hon. the 
Earl of Onslow, in his presidential address to the Royal 
Statistical Society, held on Tuesday, the 16th inst., dealt 
with the rise of the system of local legislation by private 
Bill. Bills, both public and private, originated in the 
custom of petitioning the King for a redress of ery rae 
and for six hundred years petitions have been laid before 
a Committee appointed by Parliament for the pu of 
hearing them. The earliest Bills were personal Bills, 
relating to matters now in most cases dealt with under 
penne’ legislation. His lordship gave an account of this 
process in relation to various industries or undertakin 
—as, for instance, the tolls levied on public roads by the 
Turnpike Trust from 1267 till their final abolition in 
1881.. The movement for developing the cultivation of 
the lund is recorded in successive Enclosure Acts, of 
which the first was passed in 1606, From 1719 to 1840 
there were 4063 of these Acts, until in the latter year a 
general Act was passed rendering further local Acts un- 
necessary. The first subject connected with inland 
traffic to be dealt with by Private Bill was that of canal 
construction, the most interesting case being the Duke of 
Bridgewater's scheme for connecting Liverpool and 
chester. But this system of communication was gradu- 
ally absorbed by the development of railways. Rail- 
ways, however, were first invented as subsidiary to the 
canal system, and in the Trent Navigation Act of 1776 

ission is given for the construction of a railway. 

e first railway of considerable extent was that autho- 
rised by an Act of 1800, to run between Wandsworth and 
Croydon. These earlier railways were, of course, con- 
fined to horse-power. The firat of the Acts regulating 
passenger traffic. was in 1823, after which they 
steadily increased until 1846, the year of test railway 
activity. The first street tramway was the Westminster 
to Kennington line. The first Act relating to the London 
water supply was passed in 1543, and the first t 
London water company—the Ch Water Works 
Company—received powers in 1721. The latest era of 
legislation is that of electrical traction and electrical 
supply, and the latter subject is likely to be prominent 
in the coming session. As to Corporation or Improve- 
ment Bills, legislation is ever increasing, and might well 
be included in a public Bill. The number of private 
Bills is proportionate, not directly to the population, but 
to the number of aggregations of population—i.e., muni- 
cipalities. Thus London promotes more Bills than Scot- 
land or Ireland, and Scotland, again, nearly twice as 
many as Ireland. 
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- tion of the very first importance. 


NOTICES OF MEETINGS. 


Tue InstiTuTION OF MECHANICAL EnoireeRs. — Friday, Janu- 
ary 19, in the Institution House, Storey’s-gate, St. James’s Park, 
at =. i ion to be resumed and concluded :—“ Behaviour 
of Materials of Construction under Pure Shear,” by Mr. E. G. 
Izod (Associate Member), of Rugby. Paper to be read and dis- 
cussed :—‘‘ Worm Contact,” by Mr. Robert A. Bruce (Member), 
of Leeds. 

Tue STAFFORDSHIRE IRON AND Sree. InstrruTe.—Saturday, 
January 20, at 7 p.m., at the Institute; Dudley, Mr. H. Mensforth, 
A.M.LM.E., will read a paper on ‘*‘ AComparison of the Vertical 
and Horizontal Forms for Gas-Engines of Large Power.” 

Tus InstiruTe oF Marine ENGINEERS.—Monday, January 22. 
President’s Address and presentation of Denny Medal. 

Tue InstiTuTION oF Orvi. EnGingers.—Tuesday, January 23, 
at 8 p.m. Papers to be further discussed :—‘tThe Elimination 


Lloyd-Davies, .Assoc, M. Inst. C.E.; “On the Elimination of 
Suspended Solids and Colloidal Matters from Sewage,” by Lieut.- 
Colonel Alfred Stowell Jones, V.C., M. Inst. C.E., and Mr. William 
Owen Travis, M.D., Barrister-at-Law.—Studente’ meeting, Friday, 
Jan 26, at 8 ag Papers to be read :—‘ Prince of Wales 
Pier, Falmouth,” by Mr. T. R. Grigson, Stud. Inst. C.E.; and 
“Ferro-Concrete Pier at Purfleet,” by Mr. H. O. H. Etheridge, 
Stud. Inst. C.E. Mr. W. W. Squire, M. Inst. O.E., in the chair, 

Society oF ARTS.—Wednesday, January 24, at 8 = “The 
Planting of Waste Lands for Profit,” by Dr. J. Nisbet. Mr. 
Henry John Elwes, F.R.S., will preside. Thursday, January 25, 
at 8 p.m. Howard Lectures. ‘ High-Speed Electric Machinery, 
with special reference to Steam-Turbine Machines,” by Professor 
Silvanus P. Thompson, D.Sc., F.R 8. (Three lectures.) Lecture II. 
—** Turbo-Dynamos.” 

Tue INstiTUTION oF ELecTRICAL EN@iINgERS.—Thursday, Jan- 
uary 25, at 8 p.m., at the Institution of Civil Engineers. ‘‘ Tech- 
nical Considerations in Electric Railway Engineering,” by Mr. 
F. W. Carter, M.A. (Associate Member). 

Tus Roya InstiruTion or Great Britain.—Friday, January 26, 
at 9 o’clock, Mr. Arthur C. Benson, M.A., will lecture on 
‘*Walter Pater.”—Tuesday, January 23, at 5 o’clock. Professor 
Edward Harper Parker, M.A., on “Im ions of Travel in China 
and the Far East.” (Lecture II.).—Thursday, January 25, at 
5 o'clock. The Rev. Canon Henry Charles Beeching, M.A., D.Litt., 
on ‘Shak are.” (Lecture I[I.).—Saturday, January 27, at 
3 o’clock. r. J. E. ©. Bodley on ‘*The Church in France.” 
(Lecture II.). 

Tue Junior LystiruTion or EnGingers.—Friday, January 26, at 
8 p.m., at the Westminster Palace Hotel. Honorary member's 
lecture of the twenty-fifth session :—‘* Notes on Boiler Trials,” by 
Professor J. D. Cormack, B.Sc.—Saturday, January 27, at 3 p.m. 
Visit to the engineering laboratories of University College, during 
which Professor Cormack will demonstrate the methods of con- 
ducting a boiler trial. 

Nortu-East Coast Institution OF ENGINEERS AND SHIPBUILDERS. 
—Friday, January 26, at 7.30 p.m., in the Lecture Hall of the 


Literary and Philosophical Society, Westgate-road, Newcastle- 


upon-Tyne. The discussion on Mr. Schofield’s paper on ‘ Pneu- 
— Tools as Applied to Ship Construction” will be resumed 
and closed. 


Discussion “Fes on “The Engineering Value of 
Lubricating Oils,” by Mr. W. F. Parish, Jun. 
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THE PORT OF 

Now that the great political struggle for place 
and power is practically decided by the return of a 
majority on one side that should render fractious 
opposition to measures of utility profitless tactics, 
there may be some hope that the labours of Parlia- 
ment will be turned to certain affairs that need at- 
tention. Amongst the most pressing is the adminis- 
tration of the ports and harbours of the country. It 
is almost superfluous to say that, for an island 
kingdom, depending on trade for its prosperity, the 
efficiency of shipping accommodation is a considera- 
Providence has 
been bountiful to Great Britain in providing, at 
intervals on our coast line, natural harbours of 
great value ; but though Nature may provide har- 
bours, art is needed to transform them into ports 


92/ suitable for the accommodation of the enormous 


naval and mercantile vessels of the present day. 

In its geographical aspect—physical, commercial, 
and political—London is not surpassed by any port 
in the world. The Thames, with its extended 
estuary of sheltered reaches, its strong but not 
violent tidal flow, and its absence of bar, afford 
admirable features for the accommodation of ship- 
ping; whilst the centering upon London of the 
railway systems of Great Britain, and proximity 
to the Continent of Europe, render the port the 
natural emporium, for the exchange and tranship- 
ment of merchamdise. These conditions have pro- 
duced the natural result, and for over two hundred 
years the Port of‘London has been the most impor- 
tant centre in the world, when measured by the 





value of. goods brought into it. 


of Storm-Water from Sewerage Systems,” by Mr. David Ernest pe 


Owing to a combination of circumstances, some 
of which are apparent and others obscure, the 
Thames has not maintained during late years its 
position of superiority relatively to other ports. 
According to a recent Government return, in 1872 
London received 35 per cent. of the value of the 
total imports brought into the United Kingdom ; 
in 1882 the ratio had decreased to 34.5 per cent., 
in 1892 to 34.1 per cent., and in 1899 to 33.8 per 
cent. The decline, though steady, is not exces- 
sive, and the loss of Londen means « gain for other 
ports of the kingdom, as total imports during the 
riod increased from about 2304 millions to nearly 
321 millions. Bringing the figures down to a 
later date, we find that in 1904 the total imports 
of the United Kingdom were valued at over 551 
millions, and the exports to 371 millions. Towards 
these totals London contributed rather less than 
174} millions of imports and about 95 millions of 
exports, whilst Liverpool comes next on the list 
with about 1374 millions of imports and nearly 
125 millions of exports. Taking the totals of 
imports and exports, we find that the figure for 
London is neatly 2694 millions, and for Liverpool 
nearly 2624 millions. The reason for the excess 
of the Thames over the Mersey in regard to 
imports is accounted for by London being a great 
centre of ‘consumption. These two great shipping 
ports of the kingdom far over-top all others in the 
value of trade done, the next most important total 
being that of Hull, with nearly 51 millions of 
imports and exports combined. We will add 
2 om gw figures for the other ports having a 
value of combined imports and exports of about 
20 millions sterling :—Grimsby, 21 millions ; Har- 
wich, 23 millions ; Manchester, 33} millions; 
Southampton, 29 millions ; and Glasgow, 35 mil- 
lions. Cardiff, which ranks so highly in import- 
ance when the measure is by tonnage—owing to 
the large shipment of coal—has a total value of 
imports and exports of about 15} millions, of which 
10, millions are export; whilst Newcastle, the 
once great coal-shipping port, sends out exports to 
the value of about 7} millions only, and receives 
imports of about 10 millions. 

t would be interesting to compare these figures 
with those corresponding to them for foreign 
countries, but space does not permit of this. It 
may be pointed out, however, that Belgium, which 
has a population approximately equal to that of 
Greater London, had in 1903 a total import and 
export trade of the value of about 524 millions 
sterling; ten years previously the corresponding 
total was about 333 millions. The German imports 
and exports in 1893 amounted to about 738 millions 
sterling; in 1903 they had risen to about 1135 
millions, not including through transit. The latter 
tigure includes the value of ships, that for 1893 
does not. Having given the increase in Belgian 
and German trade, it is well to add that during the 
same period the total British trade—imports and 
exports-——increased from 681,826,448/. in 1893 to 

,053, 9491. in 1904—a difference of about 35 per 
cent. ; the Belgian trade increased about 57 per cent., 
and the German trade between 53 and 54 per cent. 

We have given the figures as to German and 
Belgian trade because they include the two rival 
Continental ports of Hamburg and Antwerp. With- 
out the separate figures relating to these two ports 
it is not possible to make a close comparison ; but 
what has been said will be sufficient to show the 
need for London to make every effort to use the 
shipping facilities of the port to the utmost advan- 
tage ; for though the Thames has not gone back 
absolutely, it has relatively to the other ports of 
the United Kingdom, and markedly so in regard 
to Continental ports. 

Whatever allowances may be made for unavoid- 
able causes, such as the growing trade of forei: 
countries —a circumstance inevitable and in the 
natural order of events—no one who has had to do 
with the trade of the port can fail to see that London 
has not used to the best advantage the facilities 
offered by her unrivalled river. The reasons for this 
are many; the chief, perhaps, being that pointed 
out in the report of the Royal Commission of 1902 
—the ‘‘huge practical monopoly ” bestowed upon 
the port. ‘‘ London,” it was said, ‘‘ was sure of a 
trade of which rivals could not deprive it, and, in 
consequence, had not the usual incentives to effect 
improvements.” This may have been true of past 
times, when ships were smaller and transport facili- 
ties not so fully developed ; but in the present day the 
port may lose the benefit of even local supply unless 
steps are taken to remove existing disabilities. Al- 
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ready arge quantities of goods that used to come 
to London for re-export are sent to Hamburg and 
Antwerp. Much of this is, as we have said, inevit- 
able owing to the development of trade in Con- 
tinental countries,* their increased shipowning 
interests, and the improvements of their ports, of 
which Hamburg and Antwerp are such notable 
examples. It seems beyond reason to expect that 
cargoes whose destination is Germany, Belgium, or 
Holland should come to the Thames ; and the ever- 
increasing custom of shipping in bulk emphasises 
this point. It must be remembered, however, that 
there is still business to be done in miscellaneous 
cargoes, and the attraction is ever to the big market, 
supposing other things to be equal. 

It is incumbent, therefore, for London to struggle 
vigorously to retain her position as the focus of the 
shipping trade of the world ; but so far from this 
being the case, the accommodation offered to big 
ships, and the chaotic administration of the port, 
places shippers under great disadvantages. For 
instance, as has been pointed out by Mr. D. Owen, 
a gentleman who has made a long and _ careful 
study of the conditions affecting the Port of London, 
that a considerable amount of cargo is brought to 
London from Australia and the East to be put on 
board steamers from America. This trade will 
generally go to the cheapest—that is to say, the 
biggest—ships. If London cannot accommodate 
such ships, the trade will go to Liverpool or Ant- 
werp. As a matter of fact, some transhipments that 
would formerly have been made in the Thames are 
now effected in Hamburg, Antwerp, Rotterdam, and 
other ports. 

Division of authority is undoubtedly one of the 
principal causes of the failure of the Thames to 
advance with the times, and thus give the facilities 
which modern conditions require. At present there 
are five official authorities controlling the river. 
There is the Thames Conservancy ; a body with 
limited power and resources, but which has charge 
of the | seen and improvement of the channel 
and the care of the banks. The Trinity House 
has control of the buoying and lighting of navigable 
channels ; the Watermen’s Company is the authority 
for licensing lightermen and watermen ; and be- 
yond these are the sanitary and police authori- 
ties, including the powers held by the Corporation 
of the City. The dock companies and the wharf- 
ingers, however, exercise the most considerable 
influence on the shipping interest ; and high dock 
charges are often brought forward as the main cause 
of lack of advancement of the port. The dock 
companies, however, labour under considerable 
disadvantage. The trade done in the open river is 
estimated to be about equal to that of the docks, 
but a large part of the business of the wharves is 
derived from the docks without the latter receiving 
any direct —eae. 

When the West India Docks—the first wet docks 
on the Thames, with the exception of a small dock 
on the Surrey side upon the site of the present 
Commercial Docks—were constructed, just over one 
hundred years ago, power was given by Parliament 
to the proprietors to compel all ships discharging 
from or loading for the West Indies to come to the 
company’s dock ; but the lightermen and water- 
men interest was strong enough to get a clause 
in the Act enabling them, without charge, to enter 
the dock, and to deliver or receive ballast or goods 
without payment. The East India Docks were also 
constructed, having a monopoly of the East India 
trade, whilst the ta Docks had the exclusive 
right of ge ships laden with tobacco, rice 
(not from the West Indies), wine, and brandy. 
These monopolies ran out in due course, and Par- 
liament very wisely refused to extend them ; but 
the lightermen’s privileges, which applied to all 
the docks, exist up to the present day. 

It cannot be denied that the docks have a sub- 
stantial grievance in this matter, but the difficulty 
in the way of redress is that relief cannot be 
afforded without destroying the vested interests of 
the lightermen. It is a lesson to trading companies 
not to barter privilege to private individuals or 
corporations in exchange for parliamentary ts. 
The former may easily be revoked, but the latter can 
only be destroyed at great sacrifice. 

Five years ago the — dock companies of 
the Thames were finally amalgamated in-one body, 
known as the Londonand India Dock Company, so 
that the St. Katherine, London, Victoria and 
Albert, East and West India, and Tilbury Docks 
are under one ownership, which controls the whole 
system, This amalgamation put a stop to the 





competition for business which had previously been 
going on; an occurrence that is not calculated to 
reduce charges. In November last notice was 
given to bring in a Bill to authorise the amalgama- 
tion of the Millwall Dock Company with the London 
and India Docks Company. If this proposal were 
carried out, practically the whole of the Thames 
docks north of the river would be in the hands of a 
single corporation. It was stated before the Royal 
Commission of 1902 that up to the year 1900 
about 19} millions sterling had been the total ex- 
penditure upon the construction of the docks and 
warehouses belonging to the system of the London 
and India Docks Company. 

It is evident that extensive works, involving a 
large expenditure of money, are needed to bring 
the channel of the river and the dock accommoda- 
tion and equipment up to a standard that is needed 
to enable the Thames to compete on favourable 
terms with other ports ; more especially in view 
of the great works that are being undertaken in 
Antwerp and elsewhere.* Under present conditions 
it is not probable that either the dock companies 
or the Thames Conservancy can carry out these 
necessary works completely. The Royal Commis- 
sion of 1902 advised that a separate authority 
should be created to take over the Port duties 
of the Conservancy, the Trinity House and the 
Watermen’s Company, and that all the property 
of the various dock companies should also be 
vested in the new authority. This transfer, it 
was advised, should be completed at as early a 
date as possible ; but during the three years and 
a half that have since elapsed Parliament has not 
been able to do anything effective for the purpose. 
Notice has been given, however, of a Bill, in 
virtue of which, if passed, a Board of Commis- 
sioners would be created who would take over the 
powers of the Conservators of the River Thames, 
those of the Watermen’s Company, the Corporation 
of London, the London County Council, and the 
Corporation of the Trinity House. It is also sought 
to acquire by agreement control over the water 
areas of any docks opening into the river, and to 
indemnify the owners by a guarantee of interest on 
the capital value of their property. 

The most interesting and questionable part of 
the scheme, however, is that which relates to the 
construction across the river at Gravesend of a dam, 
with the necessary locks and weirs. The proposal 
to ‘* dockise ” the Thames is, of course, by no means 
new, but it has never before been brought forward 
in so substantial a manner. It isa question fraught 
with the most momentous issues, not only for 
London as a port, but also for interests outside 
those relating to shipping. The opposition that 
would surely be raised on many sides would be a 
most serious matter, and likely to be sufficient .to 
wreck the scheme should it be brought forward 
before the new Parliament. It seems, therefore, 
an injudicious step to have complicated what is in 
any case a most difficult problem, by so disputa- 
tious an issue. 

It is to be regretted that the London County 
Council has not been able to secure a greater 
measure of confidence with Parliament and the 
more substantial section of the public, for it ought 
to be the best authority to guide and control the 
administration of the Port of London. Unfortu- 
nately, the Council has, by its actions, givep evidence 
that it is unfitted to control business enterprise in- 
volving large expenditure, the Works Committee 
and the Thames steamboat venture being notable 
examples. Whether it would be to the shipping 
interest of London to bring the Thames docks 
within the scope of municipal trading is a matter 
upon which opinion may be divided. The system of 
private enterprise has not been altogether satisfac- 
tory, but this is not necessarily the fault of the docks; 
indeed, they labour under such disadvantages that 
it is almost impossible that they should reach a 
high state of efficiency. When the river is deepened 
so as to give a suitable channel for large ships, and 
if other disabilities under which the Dock Company 
labours were removed, it would be time enough to 
condemn private enterprise, and demand that it 
should make room for a public authority. The 
first practical step that should be taken would be 
to consolidate the public control of the river in one 
——_— body, possessed of adequate means 
and power to carry on the requisite work to enable 
modern ships of large size to freely navigate the 
Thames. 


* See ENGINEERING, vol. lxxx., page 387. 





THE PRODUCTION OF HIGH VACUA. 


Sm James Dewar’s method of producing high 
vacua consists in the use of charcoal cooled to about 
the temperature at which the gas to be absorbed 
boils ; this is exposed to the gas which is contained 
in a vessel at the ordinary atmospheric pressure, or 
preferably at a reduced pressure. In this way 
very complete absorption can be obtained, and the 
method is used to obtain an almost perfect vacuum 
in such vessels as incandescent lamp bulbs, Réntgen 
tubes, and the vacuum vessels in which liquefied gases 
are stored. The vessel is connected to another con- 
taining the charcoal, which is then heated to drive 
out the gases contained in it. Both vessels are then 
exhausted by the pump, and the one containing the 
charcoal is, after cooling, immersed in liquid air or 
other cooling agent, which will produce the re- 
quired low temperature. The last traces of air or 
gas are completely absorbed by the charcoal ; and 
if itis desired to render the vacuum permanent, the 
vessel containing the charcoal is then removed, after 
sealing the former. If, instead of producing high 
vacua, the separation of gases is desired, this 
may be effected by absorbing the mixture in 
cooled charcoal and then slowly heating the char- 
coal, when the gases are evolved in the order 
of their boiling-points. Or, alternatively, a cur- 
rent of the mixture of gases may be passed 
over the charcoal sufficiently cold to absorb some 
of the constituents without absorbing others. 

Lord Blythswood and Mr. H. S. Allen have ap- 
plied Dewar’s method to the exhaustion of large 
receivers, as described in the Philosophical Maga- 
zine, Part X., 1905. They find that for this pur- 
pose it is only necessary to increase the size or the 
number of the charcoal a and that only 
moderate quantities of liquid air are necessary for 
the method. At the temperature of liquid air, the 
volume of air absorbed by charcoal is to a ‘‘ first 
approximation,” independent of the quantity 
originally present in the apparatus. The rate of 
absorption was found to be practically independent 
of the pressure, and to stand in a constant ratio to 
the amount of air which the charcoal is still capable 
of absorbing. 

In the Comptes Rendus, vol. 139, Sir James 
Dewar gives particulars of the application of his 
interesting method and the results obtained. The 
power of absorption of cocoa-nut charcoal for gases, 
previously recorded by Dewar and Tait in 1875 
(Proc. Roy. Soc. Edin.), he finds, is largely in- 
creased at the temperature of liquid air, and the 
coefficient of absorption at this temperature has 
been determined. For this purpose the charcoal is 
placed in a small glass tube supplied with a stop- 
cock, the air is removed from the tube and charcoal 
by means of an air-pump, and the stop-cock closed ; 
the tube is then placed in a liquid-air calorimeter, 
and connected with a graduated glass vessel, con- 
taining the gas under investigation ; the stop-cock 
is opened, and the amount of gas absorbed and the 
heat developed in the process are measured. The 
results are embodied in the following table :— 


Volume of the Gas 
Absorbed in Heat 
Cubic Centimetres. Developed 





Name of Gas. Symbol. =ae in 
Gramme- 
At At Calories. 
Odeg. | —185deg. 
Cent. | Cent. 
Helium He 2 18 2 
Hydrogen... Hy 4 135 9.3 
Electrolytic gas H2+0 12 150 17 
Argon .. ee A 12 175 25 
Nitrogen No 15 155 25.5 
Oxygen = _ Oo 18 230 34 
Carbon monoxide .. co 21 190 27.5 
” an 
oxygen « 200+0, 30 195 34.5 


When cocoanut charcoal, at — 185 deg. Cent., is 
saturated with pure dry air, it absorbs the oxygen 
more readily than the nitrogen, the gas recovered 
at 15 deg. Cent. containing 56 per cent. of oxygen. 
If the gas thus absorbed be allowed to escape gradu- 
ally, it is possible to effect a partial separation of 
the two constituents, the first fraction containing 
18.5 and the sixth fraction 84 per cent. of oxygen. 
When a tube full of hydrogen, and connected with 
a side tube containing wood charcoal, was cooled in 
liquid hydrogen, the hydrogen gas was absorbed by 
the charcoal, and there was produced a vacuum of 
so high an order that an electric discharge in the 
tube was impossible. When the tube of hydrogen 
was replaced by one containing helium, and it was 
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cooled to —- 258 deg. cent. (or 15 deg. absolute), a 
coil, capable of producing in air a spark 40 centi- 
metres long, only caused an intermittent phosphor- 
escence in the middle of the tube. Sir James con- 
cludes also from his experiments that the boiling 
point of helium is about 6 deg. absolute. After 
separating, as above described, nitrogen and 
oxygen from air, he found that the unabsorbed 
residue from 200 c.c. showed in the spectroscope 
the C and F lines of hydrogen, the yellow and 
some orange lines of neon, and the yellow and 
green lines of helium. By this method he has de- 
tected helium in the gases from the mineral waters 
of Bath, of neon in the gases from London water 
and sea water, and of neon and hydrogen in the 
gases dissolved in petroleum. 








THE FIXATION OF ATMOSPHERIC 
NITROGEN. 


WueEN the scientist characterises the whole sub- 
ject of the fixation of nitrogen as of the greatest 
interest to mankind, he thinks of the biological 
and physiological sides of the problem. Four- 
fifths of the air we breathe consist of nitrogen ; 
but we exhale that nitrogen again as useless, and 
the French and German names for the element 
indicate that it does not sustain life. Yet we 
know that this same sluggish element forms an 
essential constituent of the protein substances, 
which, in the wider sense, build up the cells of all 
living organisms. When that fact was once under- 
stood, the question of the circulation of nitrogen 
in the household of nature became of the highest 
importance. The plant derives the nitrogen it 
needs from compounds of the nitrate or ammonia 
types. Some plants appear to be able directly to 
assimilate atmospheric nitrogen with the aid of 
certain bacteria, and in recent years more or less 
successful experiments have been made artificially 
to propagate those bacteria and to foster their 
symbiosis (co-existence) with leguminous plants. 
Most plants, however, depend on the nitrogen 
compounds they find in the air and in the soil, and 
modern agriculture does its best to fertilise poor 
soils by means of nitrogenous manures. 

We have two chief sources of nitrogen com- 
pounds, neither inexhaustible. The one source 
lies in our coal-beds and gas works. Ammonis 
forms one of the most valuable by-products of gas 
distillation, and this source will remain available 
until our coal-stores give out. The natural occur- 
rences of nitrate of soda form the other source. 
There are nitrate beds in Spain, east of the Cau- 
casus, and elsewhere ; but practically all our soda- 
saltpetre comes from the Pacific Coast of South 
America, from the rainless Atacama and Antofa- 
gasta districts, which, up to 1879, belonged partly 
to Bolivia and partly to Chili, and which are now 
all Chilian territory. The exports of Chili salt- 
petre began about 1830; by 1875 they totalled 
200,000 tons annually, and at the present time the 
annual exports have reached 14 million tons. If 
the consumption should continue to increase at the 
same very steady rate, the saltpetre stores will 
barely last another twenty years, according to Ver- 
gara’s estimate. Broadly speaking, it may be said 
that four-fifths of the Chili saltpetre are utilised in 
agriculture, while the remaining fifth is claimed by 
the chemical industry for the manufacture of nitric 
acid, nitrates, explosives, and various compounds. 

Of late chemists have been eagerly looking for 
means of again utilising the only inexhaustible 
nitrogen stores—those of our atmosphere. Henry 
Cavendish, in 1781, and both Cavendish and 
Priestley showed the way in 1786. Electric 
sparks were seen to oxidise part of the atmo- 
spheric nitrogen to acid compounds. The fact was 
re-observed Bunsen in 1857, and chemists 
remembered it when chemical laboratories could 
be joined to electricity-supply stations. But the 
yields of nitrogen oxides were always very poor, 
and it became more and more clear that the 
reactions were of an exceedingly complicated 
character. Rayleigh made, in 1897, some very 
interesting observations on these reactions in the 
course of his researches, which resulted in the 
discovery of argon. By 1902 an electrothermic 
technical nitric acid process seemed to have been 
worked out in Pittsburg. It did not prove a com- 
mercial success, however; and when another new 
process was described at one of the International 
Congresses held in St. Louis in 1904, experts 
suspended judgment. But there is no doubt that 
the saltpetre works at Notodden, in Norway, make 





a good calcium nitrate, and that the practical and 
theoretical problems have considerably advanced 
during the last few years. We will first discuss 
the general theory in the light of the most recent 
knowledge. 

When electric sparks and silent discharges of 
high-tension currents pass through the air, the 
oxygen is ozonised and the nitrogen oxidised to 
various compuunds, NO, NO,, N,O, N,0. The 
chief product of sparking devices is NO, which can 
further be transformed into nitric acid ; the lower 
oxide N,O (the laughing gas of the dentists) 
seems to result from the re-decomposition of 
NO. That N,O, is also formed has only been 
asserted by Berthelot. In any case only a fe: 
per cent. of the nitrogen under treatment are 
oxidised, and the separation of the oxides from the 
excess of air is not the least difficult part of the 
problem. The oxygen and ozone can afterwards be 
abserbed by pyrogallol, which would also take up 
the N.O; the other nitrogen oxides are absorbed 
by water, caustic alkali, or sulphuric acid. Accord- 
ing to Lunge and Berl, sulphuric acid is the best 
of these laboratory absorbents ; technically its use 
would, of course, be inconvenient. Scheuer ob- 
served that some white vapours pass through all 
the absorbents he tried, and he suggests the forma- 
tion of unknown nitrogen compounds ; one might 
also think of compounds of argon, which, it will be 
remembered, owes its name to its great sluggish- 
ness. Most of the products of sparking can be 
liquefied, and this method may prove of some 
utility ; but Stavenhagen could not condense all 
his products by means of liquid air, and the NO, 
the chief oxide aimed at, has the low critical tem- 
perature of — 93.5 deg. Cent. The N,O can more 
easily be condensed ; it is an indifferent gas, how- 
ever, which cannot directly be higher oxidised to 
nitric acid, and must hence be regarded as an un- 
desirable by-product of these reactions. 

The nitric oxide (NO) combines with the oxygen 
of the atmosphere to the dioxide NO,, which is 
characterised by brown, most irritant, and poison- 
ous vapours. In their concentrated condition these 
vapours are, at. high temperature, almost black ; at 
lower temperatures the colour becomes lighter, 
while the density of the gas increases. This is due to 
a polymerisation, the compound WO, passing into 
N,O,. Inthe presence of water NO, yields, accord- 
ing to the proportions of the constituents, nitric 
acid (H NO,), nitrous acid (H NO,), and also nitric 
oxide (NO). For most purposes the nitrate and 
nitric acid should be free of nitrite and nitrous 
acid, and mixtures of the two salts or acids are 
hence not of high value. 

The technical electrothermic nitric acid process 
may now be said to consist of several stages: the 
oxidation of the nitrogen by the spark or flame, 
which is effected in a kind of furnace ; the reaction 
between the NO with oxygen to form NO,, effected 
in reaction chambers ; the absorption of the oxides 
by water or some caustic lye to form nitrates and 
nitrites or the free acids. 

The oxidation of the nitrogen requires a high 
temperature, which can be produced by electrical 
or by other means. The most suitable tempera- 
tures of the small arcs and flames used for these 
reactions have been estimated from 1600 deg. to 
3000 deg. Cent. They depend upon the length of the 
arcs and other conditions. All the estimates are 
uncertain, moreover; and Nernst has pointed out 
why this must be so. We determine the composi- 
tion of the resulting gas mixture after it has cooled 
down ; but since the cooling cannot be effected 
instantaneously, too little will, as a rule, be found 
of the compound which was formed at the highest 
temperature. Nernst himself experimented with 
his glow-lamps and with his tubular platinum and 
iridium furnaces ; the air was simply heated and not 
exposed to electric discharges. The resulting NO 
is re-decomposed if kept too long in the flame, and 
has hence to be quicklyremoved. The investigator 
has therefore to determine at what temperature and 
what rate of air-feed an equilibrium can be main- 
tained ensuring the maximum yield of NO. Nernst 
found that at 1811 deg. Cent. the equilibrium con- 
stant was 0.37 —i.e., 0.37 per cent. of the nitrogen 
supplied was oxidised under the particular experi- 
mental conditions, when 1 litre of air passed through 
the tube in 20 minutes ; at 2033 deg. the constant 
was 0.64 ; at 2195 deg., 0.97 ; and at 3200 deg., 
5. These data agree with the calculated theore- 
tical values, except that the 5 is too high; it 
should be 4.4. We gain the impression that the 
reaction is essentially thermal, and not electrical ; 





and, in fact, the electric discharges and the ultra- 
violet and other radiations which accompany the 
spark and glow discharge only favour the forma- 
tion of ozone, which is not a useful by-product, 
as is frequently assumed. Ozone being a powerful 
oxidising agent, should, it has been supposed, 
support the further oxidation of the nitrogen. 
But the ozone, formed as an endothermic product 
at the highest temperatures, is destroyed again in 
the cooler portions of the vessel (Clement) ; and 
Stavenhagen and Lepel have demonstrated that it 
does not contribute to the completion of the oxida- 
tion processes. 

Electric and sparking devices are—or should there- 
fore be—applied mainly because they afford con- 
venient means of heating currents of air to high 
temperatures, while allowing of an easy control of 
the circulation. Lovejoy and C. 8. Bradley, whose 
successful technical experiments of the first years 
of this century have given such a strong impulse 
to a scientific investigation of the problem, seem to 
have partly been guided by different considerations. 
They recommended direct, not alternating, cur- 
rents of very high tension, 10,000 volts, broken up 
into a great manysmall ares or sparks of lowintensity 
with the aid of a rotating multiple circuit-breaker, 
consisting of a drum of twenty-three spoke wheels, 
on a common vertical shaft, each wheel provided 
with six spokes; each revolution of the wheel 
gave 623 sparks of 0.005 ampere, and with 500 
revolutions per minute they obtained more than 
400,000 sparks per minute. Choking coils were 
inserted in the separate circuits, and the drum 
placed within an iron cylinder, the air feed being 
regulated so that the temperature of the air cur- 
rent inside did not exceed 80 deg. Cent. The 
a Products Company, of Niagara Falls, 
took the matter up, and passed the gas mixture 
afterwards through reaction chambers and through 
coke towers, in which water and caustic soda were 
used as absorbents. It was stated that 1 lb. of 
nitric acid could be obtained at the expenditure 
of seven electric horse-power hours. But the 
apparatus appears to have proved too costly, and 
the yields, mixtures of nitrate and nitrite, too low, 
and of too small value ; for, beyond improvements of 
the electric appliances, nothing has been published 
since 1902, and the plant has remained in the 
experimental stage. The same may be said of the 
work which Kowalski and Moscicki have carried 
on during about the same time in Fribourg, in Swit- 
zerland. These investigators applied triphase cur- 
rents of 50,000 volts maximum, and special inter- 
rupters with choking coils and condensers, built 
up of silvered glass tubes immersed in oil. 

The great advantage of rotating over stationary 
circuit-breakers is that with the former we are 
pretty sure to get the numerous desired sparks of 
small volume instead of big discharges at a few 
accidentally-favoured contacts. This was recognised 
by F. von Lepel, who again took up his former 
work in this field in consequence of the Ameri- 
can publications. He uses fine porcelain tubes to 
ascertain the gas composition at different distances 
from the electrodes, and point anodes of copper 
or zinc, and cathode discs of platinum or carbon, 
both rotated by simple means in the same or oppo- 
site directions. e further wets the electrodes 
with sprays of certain solutions, and gives the 
spark the shape of aconical flame. To have demon- 
strated that the electric flame is more suitable for 
these oxidations than the spark is the merit of W. 
Muthmann and H. Hofer. High-tension discharges 
take in air the shape of flames in which, analogous 
to the candle-flame, three parts may be distin- 
guished :—(a) A luminous blue core ; (b) a bluish- 
green mantle around and principally above it; 
(c) an outer sharp-pointed mantle of brownish 
colour. The electrical discharge takes place mainly 
in the hottest zone a; non-conductors held in 6 
and c do not affect the pressure and current notice- 
ably, nor does the material of the electrodes make 
any essential difference. In pure nitrogen and in 
hydrogen the flame consists of one zone only. 
Burning in air, the flame produces NO; a flame 
burning in an NO atmosphere decomposes the NO 
again into N and 0. According to Muthmann 
and Hofer, the NO production occurs particularly 
in zone b, and Lepel and Stavenhagen also recom- 
mend short flames of pale greenish colour, not 
of blueish tints. According to Brode, who sepa- 
rated the zones, cooled the flames, and gained up 
to 8 volume per cent. of NO (which indicates a 
temperature of 3700 deg. Cent.), NO, zone a is most 
efficient. Muthmann and Hofer increased their 
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yields by applying mixtures of nitrogen and oxygen, 
rich in oxygen, and by condensing these gases ; 
but flames cannot easily be maintained in con- 
densed gases. 

A real success has been achieved by Kristian 
Birkeland and 8. Eyde with the aid of flame elec- 
trodes of the magnetic blow-pipe type. A powerful 
magnetic field flattens out an arc discharge ; with 
alternating currents a complete flame disc results, 
with direct currents a half disc. What really 
happens is, that each little arc is deflected and 
caused to travel away from the electrodes, until it 
breaks off ; a new arc is at once formed, and thus 
the disc consists of a series of little arcs in motion 
which are automatically extinguished. With alter- 
nating currents the arcs travel alternately to the 
right and left, thus producing a flame disc. 
Birkeland is Professor of Physics at the University 
of Christiania. He was chief of the Norwegian 
pre en sent to Spitzbergen in 1899 and 1900, 
and again in 1902, in order to study auroral lights ; 
and his beautiful experiments on the deflection of 
cathode rays in magnetic fields may have suggested 
to him the use of these flame discs. Their action 
is so strong that, in lecturing in November last, on 
the novel process in the new Chemical Institute of 
the Technical High School at Charlottenburg, Pro- 
fessor Otto N. Witt had to perform the experiment 
in a cupboard, lest the atmosphere of the theatre 
should be poisoned. Mr. 8. Eyde is an engineer 
to whom much credit is due for mechanical improve- 
ments. 

The first communication on the process was 
made by S. Edstrém at St. Louis in 1904. The 
experimental furnace then in use worked at Anker- 
lékken, near Christiania, with arcs consuming u 
to 200 kilowatts per pair of electrodes, fed wit 
alternating currents of 5000 volts and 50 cycles. 
The three furnaces now in operation at Notodden 
absorb 500 kilowatts each. The furnaces form 
cylindrical boxes, standing on their edge, or, 
rather, suspended between two vertical uprights, 
to the ends of which the coils of the electromagnets 
are attached. The poles lie in the horizontal axis 
of the cylinder, and the two perpendicular arc 
electrodes are at right angles to them. The flame 
dise of each furnace has a diameter of more than 
2 metres. The air enters through ports on both 
sides of the disc, and is drawn off ral having 
passed right through the plane of the flame. 

The electrodes are hollow copper rods, rounded 
off and closed at the ends ; water circulates in them, 
and as the striking points of the arc are constantly 
being shifted by the magnetic deflection, the wear 
of the electrodes is inconsiderable. Electrodes 
have, in fact, been kept in uninterrupted use for 
hundreds of hours. The patent specifications men- 
tion various devices for mechanical interruption of 
the current by imparting a reciprocating motion 
to either or both the electrodes, or by inserting 
tuning-forks, &c., in the circuits. It does not 
appear, however, that these devices are actually 
applied. 

he air leaving the furnace contains not more 
than 2 per cent. of NO, and passes first into the 
reaction or oxidation chambers, in which the gas 
current is checked in order to cool and to oxidise 
the NO to NO,. That these reaction chambers 
must have ample dimensions, and that sufticient 
time must be allowed, is clear from Lepel’s re- 
searches. The gas is then conducted to eight 
absorption towers, built up of granite and charged 
with quartz, in which the gas meets water. The 
dilute acid flowing off below is again raised, and 
made to trickle down once more, until the contents 
in HNO, have risen to 50 per cent. Two more 
towers, irrigated with milk of lime, and further, 
a dry lime chamber, are added to absorb the last 
traces of acid. The obtained nitric acid is neutralised 
with limestone, and the calcium nitrate is evapo- 
rated and fused with the waste heat of the reac- 
tion chambers, and run into iron cases. Among 
the improvements now under trial is one according 
to which the NO, gas is directly passed through the 
evaporation pans. Any ection permitting of a 
more direct method of binding the very dilute gas 
mixture would, of course, be of the greatest 
importance, and the technical problems concern 
the chemist and engineer more than the electrician. 

The average yield is now, at Notodden, from 500 
to 600 kilogrammes of HNO, per kilowatt-year. 
This statement by the firm is fully borne out by 
pes age tests carried out by several methods, 
which Professor Witt conducted on various occa- 
sions, and which repeatedly yielded a considerably 





higher efficiency. There is abundance of available 
water power. The Tinfos, near by, which is now 
utilised, can spare 20,000 horse-power ; the Sviilgfos, 
three miles off, could give 30, horse-power ; the 
Rjukanfos, further off, 300,000 horse-power ; and 
it is calculated that the horse-power could be 
obtained at the exceptionally low rate of 12s. 
per year. Under these circumstances the good 
calcium nitrate produced at Notodden could 
certainly compete with the Chili saltpetre. The 
furnaces have converted 700 kilowatts for long 
periods without showing signs of wear. In addi- 
tion to thé works at Notodden, Birkeland and 
Eyde have an experimental installation at Vas- 
moen. The calcium nitrate is not the best paying 
nitrate ; but it gives a good fertiliser, —— 


Mr.|in the novel modification of a basic salt, whic 


forms a dry, non-hygroscopic powder. 

The whole process is, moreover, in so early a 
stage that further substantial x nit en may 
confidently be looked for. The thermal reactions 
are very complex, and they need further study. 
But the foundation has been well laid. The gases 
should not be dry. At very high temperatures 
nitrogen decomposes water gas, and 1.5 per cent. 
of NO are formed at 3000 deg. Cent., according to 
Tower. The presence of water promises better 
yields, and more HNO, than HNO,. Lepel increases 
his yields by spraying solutions of salts or acids into 
his furnace, one drop every eight seconds or so, and 
he obtains better results with mixtures of two com- 
pounds—e.g., sulphuric acid and copper sulphate— 
than with either of those alone ; for electrodes of 
carbon or ferro-titanium a spray of titanium chloride 
answers best. A great deal depends, further, upon 
the direction in which the air enters and upon the 
shape and size of the furnace. Any convection 
currents and eddies which reintroduce the air 
already treated into the flame are injurious. 
Stavenhagen suggested the avoidance of such eddies 
by using long tubular vessels; but as the flames 
are never quite symmetrical, this arrangement is 
not to be recommended. Scheuer has studied, 
both with induction apparatus and with high- 
tension transformers, the influence of the watt 
supply, of electrode gaps, shape of the vessels, 
direction of the air currents (inclined, upward, 
downward), their speed, the shape and materials 
of electrodes, and other conditions, and has also 
experimented with electrodes of the horn lightning- 
conductor type, forcing the flame to travel upward 
or downward. The results of his long-continued 
researches are summarised in many tables and 
curves, whose perusal is to be recommended. He 
confirms most of the conclusions which we have 
stated. The electrode material—copper, nickel, 
iron, platinum, carbon, &c.—seems to be of little 
importance, the current intensity and tension and 
the frequency are important factors; the flame 
surfaces should be large, and their colour greenish, 
rather than bluish. 

There are other electrical or electrothermal ways 
of binding the atmospheric nitrogen. One only 
of these has acquired a certain practical import- 
ance. It is the fixation of nitrogen by calcium 
carbide—which is made in the furnace itself from 
the ordinary materials, lime and coal—under for- 
mation of cyanamid (CaCN,), which is directly used 
as a fertiliser under the name of ** Kalkstickstoff, ’ 
and which, moreover, can easily be converted into 
dicyandiamid and sodium cyanide. 
has been worked out by Caro and A. Frank, in 
conjunction with other gentlemen on the staff of 
Messrs. Siemens and Halske. But the Kalkstick- 
stoff has not everywhere given satisfaction—not, 
e.g., at the Rothamsted Experimental Station, in 
Hertfordshire, under A. D. Hall; and in any 
case the atmospheric nitrogen introduced into the 
carbide furnace has first to be separated from the 
oxygen. The other processes of H. Pauling, E. G. 
Werner, J. Mitchel and D. Parks, and others for 
the electrothermic treatment of gases are only known 
by patent specifications. An electrolysis of fused 
sodium nitrate for the pre tion of nitric acid 
and sodium was practised a few years ago in Phila- 
delphia ; it was not successful, however. 

As we have had inquiries concerning this sub- 
ject, and particularly concerning the Birkeland- 

yde process, we add a few literature references. 
The description by S. Edstrém will be found in 
the Transactions of the American Electro-Chemical 
Society, vol. vi., page 17, 1904; the instructive 
lecture by Professor Otto N. Witt on the process 
as now worked at Notodden, and on the whole 
problem, was published in the Chemische Industrie, 
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Berlin, of December 1, 1905. The Birkeland-Eyde 

tents are :—English patent, 1903, No. 20,079 ; 

rench, No. 335,692 ; United States, Nos. 772,862 
and 775,125; German (applied for), B 34,093; Nor- 
wegian patents, 13,240 and 13,280. The British 
patents of Lovejoy and Bradley are : 1901, No. 8230; 
1902, No. 14,780. Most of the scientific researches 
to which we have referred have appeared in the 
Berichte der Deutschen Chemischen Gesellschaft, 
abbreviated ‘‘ Ber.;” these are :—F. v. Lepel, Ber., 
1903, page 1251 ; 1904, page 712; 1905, page 2524. 
Muthmann and Hofer, Ber., 1903, page 438; A. 
Stavenhagen, Ber., 1905, page 2171. - O. F. Tower, 
** Action of Nitrogen on Steam,” Ber., 1905, page 
2945. We have further to mention :—W.-Nernst, 
Nachrichten Ges. Wissensch, Gottingen, 1904, page 
261; J. K. Clement, ‘‘ Ozone Formation,” Annal. 
der Physik, vol. xiv., page 334 ; E. Rasche, Dingler’s 
Journal, vol. cclxii., page 318 (all three on the 
thermal equilibrium) ; O. Scheuer, Zeitschrift fiir 
Klektrochemie, September 1, 1905, page 565; and 
J. Brode, ibid , page 752, October 27, 1905. 








THE DURABILITY OF PAINTS. 

Muczs has been written and said in the past, and 
probably much will be written and said in the 
future, with regard to the ugliness of steel and 
iron bridges and similar structures. The subject 
appears to be one of perpetual youth, and is 
always with us. This is, perhaps, little to be 
wondered at, considering the many hideous ex- 
amples there are in existence to vex the esthetic 
perception of mankind, and the argument has 
been brought forward more than once that such 
structures should not be allowed any more to offend 
the artistic eye, but that, where it is necessary to 
erect a bridge on an important site, it should be 
built of a material that lends itself better to artistic 
treatment than do steel and iron. That bridges can 
be, and have been, built of steel and iron that are 
really beautiful, we think few will dispute. Un- 
fortunately they are seldom found in this country. 
What appears to the average engineer to be by 
far the greatest disadvantage in connection with 
large metal structures is the great trouble and 
expense of preserving them from the action of 
the weather. All engineers know what this means, 
and are constantly alive to the fact that the 
first cost of painting their bridges is not of 
nearly so much importance as that the very best 
and most lasting preservative materials should be 
used when the work is carried out. This being 
so, some investigations carried out by Mr. Robert 
Job, chemist to the Philadelphia and Reading 
Railway, on the durability of paints, and made the 
subject of a paper read before the Chemical Sec- 
tion of the Franklin Institute, are of interest. 

It appears that the standard practice on the 
Philadelphia and Reading Railway for about ten 
years was to paint their bridges with three 

ints, officially known as No. 8, No. 10, and 
No. 12. Of these, the first was a red body colour, 
the second a brown, and the third a green, the 
composition of the three being essentially the same, 
and consisting of about 22 per cent. of sesquioxide 
of iron, with the remainder partly of argillaceous 
gangue and partly hydrated sulphate of lime, each 
of these being ground in pure raw linseed-oil, and 
diluted for use with raw linseed-oil and standard 


apan. 

TAlthough the composition of the three paints 
was very similar, their behaviour on exposure was 
very different. No. 8, under ordinary conditions, 
gave fair protection to steel for about three years, 
while No. 12, side by side upon the same struc- 
ture as No. 8, had fully double the life of the 
latter. No. 10 came out about midway between 
No. 8 and No. 12. A horizontal railing which had 
been covered with No. 8 paint was, after four 
years’ exposure, so badly corroded that the paint 
could be easily detached; while another part, 
which had been coated at the same time with 
No. 12 paint, was in good condition at the end of 
four years, the entire surface of the metal being 
clean and bright. 

On an investigation being made in order to 
discover the cause of this difference, it was found 
that an analysis of each pigment gave little clue 
to it, for in a general way each was composed 
of about 22 per cent. of sesquioxide of iron and 
78 per cent. of inert filler. This was interesting, 
pak; rare took another line, attention being 
directed to the physical condition of the pigments. 
A microscopical examination showed a marked 
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divergence between the two paints. In No. 8 the 
largest particles had a diameter of 0.0180 in., there 
being many of a diameter of 0.01 in., while some 
of the finest measured 0.0002 in. In No. 12 it was 
found that the largest particles had a diameter of 
about 0.0010 in. with very few of that size, how- 
ever, while the diameter of the smallest particles 
was about 0.0002 in., and the whole layer was 
uniform and exceedingly fine. The average dia- 
meter of the particles in No. 8 was about 0.008 in. ; 
and the average diameter of the particles in No. 12 
about 0.0004 in. 

The next point was to decide what effect this 
difference had upon the coating of paint, and in 
order to do this the paste of each was diluted with 
definite proportions of raw linseed oil and standard 
japan. ertical glass surfaces were then painted 
with each of these, and allowed to dry at the ordi- 
nary temperature. When dry they were examined 
under the microscope, light being thrown through 
the glass in such a manner as to allow each indi- 
vidual particle in the pigment to be distinguished. 

It was then found that in No. 8 relatively large 
oil spaces were present around each icle, while 
in No. 12 the particles were practically touching each 
other, and were generally piled several layers deep. 
From this it was thought that the presence of the 
clear oil spaces in No. 8 paint was due to the fact 
that the particles of the pigment were so large that 
they cout: not be supported by the oil film, and, 
therefore, gradually separated from one another. 
From experiments carried out by Dudley and 
Pease about 1890, it was clearly shown that in 
che weathering of linseed oil paints the oil is gradu- 
ally acted upon, and the action increases in propor- 
tion to the decrease of pigment in the liquid, the 
chance for the penetration of water through the oil 
being thus increased. 

All this, of course, only confirms what has been 
long known to paint manufacturers—viz., that fine- 
ness of grinding is of the highest importance to 
pigments, and there is nothing therefore particu- 
cularly novel in these experiments of Mr. Job. The 
cost of grinding some kinds of material is often 
much more than the cost of grinding others, de- 
pending on the nature of the material, and this, of 
course, brings us to the question, which (other 
things being equal) is the inert filler best suited 
for paint, when the amount of grinding required to 
produce a certain fineness is taken into considera- 
tion? In this direction Mr. Job carried his inves- 
tigation, and diluted the paint pastes of No. 8 and 
No. 12 (which contained 26 per cent. of oil) in the 
proportion of 4 parts by weight of paste to 10 
parts by weight of pure raw linseed oil. A few 
drops of the paints were then placed on a clean 
dry glass, and set vertically in a temperature of 
100 deg. Fahr. for one hour. Under this test 
No. 12 showed no signs of separation of pigment 
from oil, but faded slightly in colour; but, 
under the same conditions, No. 8 paint separated 
very much, and the colour at the top faded out 
almost completely. No. 10 paint was intermediate 
between the other two. 

Mr. Job’s next step was to build up a pigment 
having the same properties as No. 12, but with 
different fillers. No. 8 paint was found to be com- 
posed essentially of calcined metallic brown oxide 
with hydrated sulphate of lime, in the proportion 
approximately of 35 per cent. of the former to 
65 per cent. of the latter. No. 12 paint was com- 
posed of natural unburnt ochre, together with about 
10 per cent. of hydrated sulphate of lime, and 2.4 
per cent. of tinting material. The greatest dura- 
bility was found in natural unburnt ochre rather 
low in sesquioxide of iron (23 per cent.), and a 
large proportion of clay, with a small addition of 
hydrated sulphate of lime. In No. 12 pigment 
there was 11.9 per cent. of water in combination 
with the clay and sulphate of lime, and not in 
free circulation, which points to the fact that 
water, when in proper chemical combination with 
the pigment, does not cause rusting. 

Further experiments showed that the least 
durable of the pigments was found to be composed 
of well calcined material with a relatively large pro- 
portion of hydrated sulphate of lime, though the 
lack of durability was not due to the chemical com- 
—— of the lime, but to. its lack of fineness. 

ydrated sulphate of lime has been found to be an 
excellent inert paint filler when brought to a 
proper degree of fineness, ‘though there are other 
materials which are equally inert and durable, 
which can be brought to the degree of fineness 
necessary at a much less cost in grinding. 


Mr. Job examined a number of fillers commonly 
used in paint, with a view of ascertaining how 
finely they were ground. Hydrated sulphate of 
lime proved to be relatively coarse and granular ; 
barium sulphate finer to a marked degree ; carbo- 
nate of lime was one of the finest examined ; 
calcined red oxide had the same granular appear- 
ance as No. 8 paint; in clay the majority of the 
particles were very fine, though they separated 
considerably during the test, while yellow ochre 
was similar in fineness to No. 12 paint, and was 
more finely divided than any material examined. 

This question is really a very important one, 
though we fear that in too many cases it does not 
receive the attention it deserves. Sometimes, 
during the construction of engineering works, 
when many important questions are calling for 
attention from the engineer in charge, this matter 
—the nature of the paint to be used—is put on 
one side as not of great importance, and is left 
for the time, to be eventually overlooked alto- 
gether. For all that, it is a matter that will 
well repay the most careful consideration ; and it 
is, perhaps, only fair to say that there are some 
engineers who do, after all, appreciate the position, 
and endeavour to treat their structures with the 
protective coverings best suited to the conditions 
under which they are placed. 

The great drawback, however, to making tests 
on paints is the difficulty of carrying them out 
under conditions similar to those of actual prac- 
tice ; for the amount of time occupied in so doing 
is very great. And yet probably no tests are 
really so satisfactory as these, although much may, 
no doubt, be done by what are called accelerated 
tests, which aim to give in a short time results 
comparable to actual service. 

It is with pleasure we see that this matter has 
been taken up by that subeeaeiens body the 
American Society for Testing Materials, and we 
shall look forward with great interest to the results 
of the investigations that have been commenced. 
From a report issued by this society, we learn 
that at a meeting held some little time ago on the 
subject of ‘‘ Preservative Coatings for Iron and 
Steel,” a sub-committee was appointed with the 
object of obtaining the opinion of various leading 
authorities on the subject, and of eliciting sugges- 
tions in the line of experience or theory as to the 
best methods to be adopted. This has resulted in 
replies being received from two-thirds of the mem- 
bers consulted, and these replies indicate a very 
general consensus of opinion that ‘‘ service tests ” 
should be clearly distinguished from ‘‘ laboratory 
tests,” and that some arrangement should be 
made, if possible, to divide preservative coatings 
into groups for specific purposes, rather than to 
examine each and every kind with the idea of 
realising a panacea. 

This is a very rational position to take up, 
and one not easy to assail. Different cases must 
surely be decided on their individual merits, and 
it would be as unwise to expect one universal 
paint to answer every purpose as for one kind 
of lubricating oil to suit all classes of machi- 
nery. We have not space here to enter into all 
the details of the report, nor to examine all the 
points brought forward by the different experts, 
and they can perhaps be best summed up in the 
words of the report itself :—‘‘ In general, the paint 
film which remains most impervious to water, and 
is satisfactory in other respects, will po 
afford the best protection.” This is, of course, 
only another way of saying that the inert materials 
in the paint must be ground as fine as possible, 
for it has been conclusively shown that this directly 
affects the damp-resisting properties of the paint. 

The report is, we understand, to be distributed 
among paint consumers and producers as well as 
among engineers, and it is hoped that the recom- 
mendation contained therein may receive thoughtful 
attention. It is suggested that any tests carried 
out in the future may take the following form :— 
(1) A series of field-service tests, for which pur- 
pose a number of bridges might be painted with 
different coatings of the same shade, and regularly 
examined. The same might be done with a series 
of roof trusses in large train-sheds. In every case 
the various coatings, such as lead, carbon, graphite, 
&c., should be applied side by side. If the pre- 
ceding method could not adopted, _field- 
service tests might be carried out on large 
metal plates at least 24 in. square and # in. 
thick, which could be hung in positions as closely 








approximating to average service conditions as 


wre the plates being always in duplicate. 
. series of laboratory service tests, the 
details of which should be so elaborated as to dis- 
close the effects of alternate exposure to moist and 
dry air, acid and alkali fumes, the sand blast, &c. 
3. Chemical determinations of the quality and 
percentage of vehicle and pigment in each coating 
subjected to test, as a mem for ascertaining the 
proper proportions of the materials. 

It is, of course, quite impossible to specify one 
kind of paint for all classes of work, and for all 
situations. For instance, asphalte paints are much 
better in sheltered positions than in the sun. On 
the other hand, linseed-oil paints stand better in 
the sun than in damp places. Engine gases affect 
paints composed of inert fillers in gum vehicles 
much more than they do metallic pigments, and an 
absorbent of moisture is the right thing for a prim- 
ing coat. The Pennylvania Railway rae me of has 
found it advisable, in the case of train-shed roofs 
in Jersey City, to cover each iron or steel member 
with a thin paraffin paper smoothed on to a coat of 
undried paint, and afterwards to paint the surface 
with two coats, which method appears to protect 
the metal perfectly. 

Among Engtish engineers pure oxide of iron 
paint is still looked upon as one of the best pre- 
servatives for steel and iron, and we think it doubt- 
ful whether there is anything at present known that 
is much better. Be this as it may, information 
gained by Mr. Job during his experiments appears 
to us to be worthy the attention of paint manu- 
facturers and users. It must not, however, be 
lost sight of that, although the quantity of the 
material used for the preservation of steel and 
ironwork is of the first importance, the most 
careful efforts in this direction may easily be 
defeated if the paint is not applied in the best 

ssible manner. It is surprising how even the 

st paint, laid on with a brush, may fail to prevent 
the corrosion of the steel or iron which it covers, 
for the simple reason that, although to the naked 
eye the surface of the paint is absolutely smooth 
and unbroken, there are, nevertheless, innumerable 
pin-holes in it, through which water, or any other 
attacking agent, can enter. Consequently, some 
method of applying paint in the form of spray by 
air-pressure, instead of by the brush, would seem to 
be the right way of preserving steel and iron sur- 
faces. This can now be done very cheaply and well, 
although, in the case of bridges, it is not so 
economical as in the case of ships, on account of a 
certain amount of paint being sprayed past the 
part on which it is desired to lay it. For ships the 
spraying process appears to be decidedly the best. 

The subject is surrounded with difficulties, and it 
is on this account that we shall watch with great 
interest to see what the outcome may be of the 
laudable efforts of the American Society for Test- 
ing Materials to sow the seeds of investigation, 
though it will probably be some years before the 
fruit is gathered. 


NOTES. 
SHEFFIELD AND THE [RON AND Sree Institute. 
THERE is no doubt that the holding of a summer 
or autumn meeting of any of the prominent tech- 
nical institutions involves a great deal of hard and 
anxious work on the part of a good many important 
residents in the city or town where the meeting 
takes place. This was noticeably the case durin 
last year’s autumn meeting of the Iron and Stee 
Institute, held in Sheffield, under the presidency 
of Mr. R. A. Hadfield. Although the historic 
home and birthplace of the steel. industry, Shef- 
field had never played the part of host to the 
Society chiefly devoted to the scientific study of the 
material upon which the prosperity of the city is 
founded ; for the Iron and Steel Tstivute is now more 
interested in steel than iron, accepting the terms in 
their popular significance. It remained for a Shef- 
field president, by his energy, his influence, and 
by the respect in which he is held by his fellow 
citizens, to remove this anomaly, with the result 
that the Sheffield meeting of last autumn has 
never been excelled in brilliance and breadth of 
hospitality by any previous meeting held in this 
country. This success was not achieved without 
effort, and a pleasant termination to a memorable 
incident in the annals of the city was brought 
about by a dinner given on Saturday last at Shef- 
field by the Lord yor of the city, Colonel H. 








Hughes, C.M.G., and Mr. J. Rossiter Hoyle, the 
former being chairman, and the latter one of the 
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honorary secretaries of the committee which dis- 
pensed hospitality to the members of the Institute 
during the meeting. The immediate occasion of 
this agreeable festivity was the presentation by Mr. 
Hadfield of various pieces of plate, which had been 
voted by the Council of the Iron and Steel Institute 
as arecognition of the services rendered by those on 
whom had fallen the chief burden of the reception. 
Colonel Hughes received a handsome silver bowl, 
the other recipients being Mr. J. Rossiter Hoyle, 
Professor J. : Arnold, Mr. Andrew McWilliam, 
and Mr. John Wortley, hon. secretaries of the 
executive committee; Mr. F. Huntsman, hon. 
treasurer of the executive committee ; Messrs. R. 
Colver, H. H. Bedford, W. F. Beardshaw, T. W. 
Ward, Professor Ripper, and Mr. A. G. M. Jack, 
chairmen of ‘the various committees. In addition, 
the guarantors of the Sheffield fund presented Mr. 
Wortley with a handsome silver tray and tea- 
service. The services of the late Lord Mayor, Sir 
Joseph Jonas, of whose hospitality members of the 
Institute will have a pleasant recollection, were 
also recognised in a graceful speech by Mr. Had- 
field. 
SUBMARINES FOR THE Russtan Navy. 

In connection with the reconstruction of the 
Russian Fleet, a Commission was appointed to pre- 
pare a report on submarine boats and their utility, 
and this report, signed by Lieutenant Risnitch, is 
now available. He has gone very carefully into 
the whole question of design and strategical value, 
and in his report gives his ‘‘ confident assurance 
that for fighting qualities the Holland submarine 
is the best type,” representing the best present- 
day practice pe gn. torpedo craft. The Lake 
type of submarine he regards as essential for 
mercantile use, and of value for divers, but he 
accepts the Holland type as of greater value 
than any of the submarine boats examined, 
because its speed is greater, and its diving 
period shorter. In the course of tests made he 
found that from the giving of the order—the 
whole crew being then above water—until the 
moment when the submarine had reached a depth 
of 20 ft., only 114 minutes had elapsed ; but he 
considers that this could be reduced to 94 minutes. 
He enters at length into the question of motors, 
accumulators, periscopes, &c.; and on the point of 
the vitiation of the air, he considers that the 
smallest craft is quite capable of maintaining an air 
supply for at least six hours’ submergence. The 
question of the poisoning of the air by sulphurous 

ases from the accumulators, or by fumes exuding 

Shen the tanks with petrol or other combustible, 
is the most serious. This, however, as we have 
pointed out in a recently -published article on 
the subject, has been completely overcome, after 
careful test in the British ts, by the accumu- 
tators being themselves securely covered. Lieu- 
tenant Risnitch has examined also the various 
proposals made in connection with the insurance 
of safety, but has little sympathy with the idea that 
detachable weights should be provided, so that their 
release may give buoyancy to the vessel even when 
it is largely water-logged. The only preventives, 
in his opinion, are solid construction and satisfac- 
tory apparatus for emptying the tanks in the event 
of any contingency arising. As to the strategic 
value, he is sanguine, especially in the matter of 
rear attack on a ship. The facilities offered for 
combating the submarine are also reviewed, and 
are dismissed as unsatisfactory — notably the 
arrangement of a torpedo on a long boom carried 
by torpedo craft, as proposed by the British Ad- 
miralty. This, he thinks, might, under favourable 
conditions, be once in a way satisfactory, but could 
never be relied upon, as the chances would be 
in favour of the commander of the submarine boat 
avoiding it. Lieutenant Risnitch gives various 
results of speed and other te:ts made by American 
Holland boats, but as these have been excelled 
by the craft which has been evolved for the British 
service with the Holland asa basis for improve- 
ment, it is scarcely worth while giving them. The 
speeds attained in service were originally 8 and 9 
knots, but since then this has been considerably 
improved on, and even the time for immersion 
given by the Russian officer has also been shortened 
in the British service. 


Tae American Societies’ Jornt BuriLpine. 


Among the many lavish donations made by Mr. 
Carnegie for various purposes none has been more 
monumental or appropriate than his gift of land 


to the leading American engineering societies in 
New York City, and the necessary funds with which 
to erect a suitable building for their joint use. The 
societies which will benefit chiefly by Mr. Car- 
negie’s generosity are those of the Electrical, the 
Mechanical, and the Mining Engineers, as well as 
the Engineers’ Club. The report of the joint 
committee of the three societies has just been 
issued to members, and is accompanied by draw- 
ings of the new building. The design accepted 
was selected from twenty-six plans submitted in 
public competition, and no time will be lost in 
completing the extensive work, which will prove 
of great benefit, not only to the societies named in 
the deed of gift, but also to a number of other tech- 
nical associations, who will be able to hold their 
meetings under the same roof. The ground area 
secured is situated in one of the best parts of New 
York, and covers five city lots: the frontage is 
125 ft., and the depth 100 ft.; but only 85 per cent. 
of this area may be built over. The actual dimen- 
sions of the building will therefore be 115 ft. by 
90 ft., and the design is as effective as it can be 
made, consistent with the height of thirteen stories. 
The requirements of the three specially favoured 
societies are met by the provision of extensive 
offices arranged on separate floors, so that each will 
possess ample accommodation in the way of recep- 
tion and board rooms, clerks’ offices, and so forth. 
A number of assembly rooms are provided where 
large and small meetings can be held. The most 
important of these rooms is on the first floor above 
the street, so that it is easy of access. This story is 
entirely devoted to an auditorium, which will hold 
a thousand persons. A special feature about this 
theatre is that the stage is of large dimensions, and 
that a powerful elevator is provided so that heavy 
pieces of machinery can be handled and exhibited 
to the audience if desired. The floor over the 
auditorium is chiefly occupied by two large halls, 
which may be used for lectures, general receptions, 
or conversazioni. Suitable retiring- rooms and 
refreshment buffets will also be provided, so that 
this floor will be completely equipped for social 
reunions, as well as for seven Hh purposes. Above, 
there is a story containing a number of small 
lecture rooms ; these will be used for minor gather- 
ings, or for sectional meetings, during the times 
of general conventions. The most important 
feature in this great building, after the audi- 
torium on the first floor, will be the accommodation 
for the collective libraries of the societies; this 
will occupy two of the upper stories, and will be 
large enough to combine, with comfort in reading 
and facilities for reference, space for extension 
sufficient to last for a long while. While the three 
societies already named are, through the nomina- 
tion of three members from each, the trustees of 
the Carnegie fund incorporated by charter under 
the title of the United Engineering Society, it is 
intended that other technical and scientific asso- 
ciations shall benefit by the new building. For 
this purpose, office accommodation will be provided 
for quite a number of other societies, and these 
will have, under suitable conditions, the use of the 
large auditorium, the assembly rooms, and other 
parts of the house, for the transaction of business, 
the holding of meetings, receptions, &c. The land 
on which this monumental building will be erected 
was transferred to the trustees a year ago; the 
contract for construction was signed last July, and 
it is expected that the three societies will be 
housed in their new and palatial quarters during 
the present year. 








New Dock at GorHEnsuRG.—At the instance of the 
harbour authorities, the question of the ae of a large 
new dock at Gothenburg is being thoroughly investi- 
gated, and plans are being prepared for a dock, floating 
or otherwise. 





Deatu or Dr. H. J. P. Sprencer.—Dr. H. J. P. 
Sprengel, F.R.S., the inventor of the well-known mer- 
cury pump which alone made a the production of the 
incandescent lamp, died on Sunday last in London. Dr. 
Sprengel was born in Hanover, in 1834, and was educated 
at Gittingen and Heidelberg. He came to England in 
1858, and was for three years an assistant in the chemical 
laboratory at Oxford. is pump was first described in a 
paper read before the Chemical Society in 1865. He 
was also the inventor of the Sprengel class of explosives, 
which are non-explosible during manufacture, storage, 
and transport, as they consist of two ingredients which 
are only explosible when mixed, which is not done till 
they are to be used. To him also is due the discovery of 
the explosive properties of picric acid, which, as melanite 








filling shells. 


STORM-WATER AND SEWAGE 
DISCHARGES. 


AT the ordinary meeting of the Institution of Civil Engi- 
neers, held on Tuesday, January 9, Sir Alexander Binnie, 
President, in the chair, two papers were read—namely, 
“The Elimination of Storm - Water from Sewerage 
Systems,” by Mr. D. E. Lloyd-Davies, Assoc. M. Inst. 

.E., and ‘* The Elimination of _——s Solids and 
Colloidal Matters from Sewage,” by Lieut.-Colonel A. 8. 
Jones, V.C., M. Inst. C.E., and Mr. W. O. Travis. The 
following are abstracts of the papers :— 

The scope of the first paper is limited to a description 
of experiments and investigations into the subject of the 
discharge of storm-water from populous districts. A 
formula is framed for the estimation of storm-water dis- 
charge likely to obtain in underground channels from 
various defined areas, and this formula is proved by means 
of tables and diagrams compiled from experiments in the 
sewers of Birmingham, extending over twelve months, 
together with figures obtained from various other sources. 
An endeavour has been made to prove the accuracy of the 
various instruments used for the experiments, and the 
validity of the’ calculations adopted. The paper con- 
cludes with a description of a new type of storm-water 
overflow-chamber construc’ in 1904 in Birmingham. 
The importance of constructing bell-mouths on outlets 
from man-holes in surface-water culverts, and of making 
the connection above the highest flood-water level when 
the oom in the main exceeds that of the affluent, is 
emp a 

In the second paper attention is drawn to the fact that 
the solids in suspension in sew and the sludge result- 
ing therefrom, have monopolised general attention, to the 
entire exclusion of the colloids and the sludge to which 
they give rise. The presence of colloidal substances in 
sew is established, and it is shown that, though 
variable in amount in different sewages, and in the 
same sewage at different times, they may be safely 
estimated as at least one-half of the organic constituents 
of settled or filtered sewage. The importance to be 
attached thereto, however, is demonstrated to be not so 
much a eo of quantity as of behaviour in, and 
method of elimination from sewage. It is shown that 
ordinary tank operations, though they will cause the 
deposition of the suspended solids, and the formation of 
that sludge which has always been arded as the crux 
of the sewage-dispoeal problem, will have practically no 
influence upon the colloids, which require to be brought 
into intimate or prolonged contact with material upon 
which they become particulate, forming a hitherto un- 
recognised and, consequently, disregarded sludge. 

Observations and experiments are adduced to substan- 
tiate the contention that sewage is clarified by the 
physical operations—deposition of suspended solids and 
abstraction of colloid and other substances as solid 
matters from solution and pseudo-solution—and that the 
bacterial influence is secondary and subservient thereto. 
So that whether sewage be discharged into the sea, or a 
river, or on to natural or artificial filtration areas, it is 
clarified in virtue of the elimination of solids, and not by 
reason of the biological character of the operation which 
has attended the liquid in its e, 

The secondary nature of the bacterial action is evi- 
denced by the fact that the organisms are occupied in 
dealing with the solid matters which have been sepa- 
rated from the sewage, and which therefore are, in so far 
as the original liquid is concerned, out of consideration. 
Its subserviency is illustrated by the existence of large 
accumulations which necessitate removal, proving that 
the ratio of deposition is in excess of bacterial resolution. 

The accumulated solids are demonstrated to be much 

ter in amount than is commonly supposed, and to 
ave, in all parts of the treatment area, the charac- 
teristics of—in fact, to be identical with—ordinary sludge. 

These statements are substantiated by the results of 
nearly seven years’ work in connection with the triple- 
contact beds at Hampton-on-Thames. These triple-con- 
tact beds are adduced as a striking object-lesson, not only 
as regards the retention of organic solids, but also as an 
example of the protracted, if not inadequate, character of 
the bacterial operation. In addition, they point to the 
necessity for the greater protection of artificial filtration 
areas from the intrusion of depositable matters. 

Tn land treatment this necessity is demonstrated to be 
not so manifest, and, certain data being assumed, tanks, 
&c., which have had a long practical trial, are described 
and illustrated. 

On the other hand, where artificial processes are 
adopted, the more perfect elimination of suspended solids 
and colloidal matters becomes imperative, and means for 
ensuring such removal must be provided. 

A means to this end is described, and illustrations of 
the hydrolytic tank system, with the results of ten 
months’ working, are given. 








‘NAVAL ENGINEERS AND ADMIRALTY 
POLICY.” 
To THE Eprtor oF ENGINEERING. 

S1r,—The first issue of the Tribune very significantly 
referred to the proposed removal of the Royal Engineers 
from their old quarters at Chatham, and suggested that 
Sir John Fisher, on this occasion, ‘‘ had showed too little 
consideration for the feelings of this distinguished corps.” 
One cannot help thinking that these words are similarly 
appropriate in the case of the engine-room artificers, who, 
by the provisions of the recent Admiralty Blue-Book, 





and lyddite, has of late years been so largely used al 





are being set aside, if not superseded, in the important 
duties of watch-keeping by the re nf untrained 
stoker class. Your correspondent, ‘‘ A Well-Wisher of 
the Stoker Class,” wonders what effect this will have 


























JAN. 19, 1906. ] ENGINEERING. 93 
upon the artificers generally. He need not long/their home service, providing increased numbers of | means of obtaining the attention of an exchange by a 
remain in Wonderland. It is very evident to persons | artificers were apportioned to meet this demand. subscriber shall be automatic—i.e., the lifting of a tele- 


who a knowledge of naval matters that fric- 
tion 1s bound to be the result of this new proposal. 
Take a case, for instance :—A boy is trained, at his nts’ 
expense, as a “premium” apprentice in one of the engi- 
neering workshops of the country. After completing his 
apprenticeship he falls in love with the inviting condi- 
tions of service of the Royal Navy as revealed in the 
pictures at the recruiting stations, and joins the service 
as an artificer. In the course of a short period we find 
him on watch on the engine-room platform. Here he 
regards his position with some degree of importance, and 
the hoped-for promotion in the future to artificer-engineer, 
if not engineer-lieutenant, comes as a healthy stimulant 
to the man in his work. True, he takes off his coat as 
circumstances require, turns up his shirt-sleeves, and, as 
a British workman can, performs necessary repair work to 
the satisfaction of everybody. The Admiralty in their 
Memorandum regard his function as that of a repairing 
agent exclusively; but, on the other hand, he not un- 
naturally regards himself rather in the light of the 
mechanical and watch-keeping engineer below. 

In my humble opinion this attitude is a very desirable 
one, and contributory to the real mechanical success of 
the Navy. 

Let us gu back a little. A man working on the farm 
of the artificer’s father, hearing the glowing accounts of 
the Navy, and, like many others, becoming tired of the 
soil, possesses ambition enough to seek his fortune in the 
ranks of the stokers, and joins the Navy assuch. After 
being taught by the aid of a naval shovel and a few tons 
of broken stones how to manipulate the furnace, he finds 
himself drafted to sea, and presently forms part of the 
watch in the engine-room of a battleship with his artificer 
acquaintance. A few years pass away. The stoker is 
promo to mechanician, and then to warrant officer. 
Now what do we find? The practically unskilled stoker 
becomes the officer in charge of, and giving directions to, 
the highly-trained and skilled mechanic, to whom the 
avenue of promotion is blocked, and who, forsooth, has 
to live henceforth on a repairing plane. 

Is it reasonable to suppose that this condition of thin 
will conduce to harmony, much less to the effectual work- 
ing of the several parts of a British battleship? It is out 
of the natural order of things to expect the trained man 
under any condition to subordinate himself cheerfully to 
the untrained man, especially when the former has all 
the argument on his side. True, the British Navy in the 
past. has permitted the seaman to make rapid strides 
towards promotion, and subsequently to attain warrant 
rank ; while the artificer, until comparatively recent 
times, remained stationary, he having entered as a chief 
petty officer, and remained as such until pensioned. I 
venture to say that he has never regarded himself as 
inferior to any of the warrant-officer class. Possibly it 
is this inherent sense of dignity which comes to a man 
trained in the foremost of the crafts (engineering) that 
has contributed to his present (termed by some writers) 
set-back. 

The question that is uppermost in the minds of your 
marine engineering readers, and possibly of the artificers 
themselves, is, Why this change? Have the artificers in 
the past performed their duties in a reckless or per- 
functory manner?. Have they been unequal to the 
heavy burdens and responsible duties assigned to them ? 
Have they been wanting in patriotism or character ? 
Have they been directly contributory to the breakdowns 
which have so seriously interfered with the efficiency of 
the more recent machinery and tubulous boilers in the 
service? Toask these questions is but to answer them. It 
is well known in the service that the engine-room artificers 
are well appreciated, so much so that Earl Selborne’s 
Board of Admiralty did not hesitate to promote them to 
artificer-engineer (warrant) rank, and make provision for 
some of their number to advance tolieutenancies. Again 
and again have these men, some of them now officers, 
been complimented by admirals and others on the magnifi- 
cent way in which they have filled their part in our engi- 
neering polity. Well may they and their friends seek for a 
solution or power to find the reason why their future should 
be, even temporarily, clouded. Methinks injustice is the 
one word which is very apropos here. Other writers have 
suggested that there is no wish on the part of the arti- 
ficers to bar the stoker from promotion. He deserves it 
as well as, or, perhaps, more than other similar naval 
ratings ; but the artificer has a just cause for complaint, 
I venture to say, when the stoker is given a place on the 
“ngine-room platform analogous to that held by the pre- 

ent Board of Trade engineer, and which the artificer 
claims as his prerogative (in his own interest as well as 
that of the Service) equally with engineer officers who 
may have to fulfil watch-keeping duties. 

It will take some searching beneath the surface to see 
how this scheme can be justified on the score of economy. 
Many, many thousands of nds must be involved 
annually in the training of the stoker for the advanced 
position ; and at the very best he can only be a very 
poor substitute for the man he is displacing. The work- 
shops and technical institutes of the country are teeming 
with the very men our naval engineering departments 
require, and it is not obvious why the country should be 
put to the expense of training men when the efficient man 
1s easily procurable and ready and willing to enlist in 
His Majesty’s service under fair conditions. 

It may be that there are an insufficient number of the 
artificer class per ship to effect all the necessary repairs, 
and do all the work that may be required of them at sea. 
Why, not, then, slowly increase the complement? And, 
further, if their Lordships’ object is to secure that 
minor repair work shall be kept from the dockyards, 
surely a nucleus repair staff oF the artificers could be 
found from those who would be retained in port doing 








Possibly some of your readers and contributors can 
give us an idea of the state in which H.M. ships now 
return to port. We do not hear so much of breakdowns, 
and this may possibly be due to the staff becoming au fait 
with the later types of machinery and boilers. 

In any case, it would certainly be instructive to learn 
whether H.M. ships are now preserved by the present 
engineering staff in a reasonable working condition. 

Other thoughts want to find expression, but I fear that 
I have already assumed too much on your consideration, 
and will subscribe myself 

A WELL-WISHER OF THE SERVICE. 








‘*CHAINS AND THEIR HISTORY.” 
To THE Eprror oF ENGINEERING. 

Srr,—In your last week’s issue appears an interesting 
article headed as above. In order to _— it fully up to 
date, permit me to make the following additional obser- 
vations :— 

The increase in the efficiency of chains, foreshadowed by 
Mr. Wicksteed as likely to take place during this eo 
is already with us, and the manufacture, both practically 
and commercially, established at these works. Over 10,000 
chains of various sorts are in use, which have been made 
here, without weld, of wrought steel 50 to 100 per cent. 
stronger than wrought iron, when this has been welded 
as chain links, and with the ends of the links thickened to 
give surplus material for wear. These chains are giving 
results in use which have not been approached by the 
best iron-welded chains. It is, further, more than prob- 
able that the engineers, ming accustomed to these 
new chains, will very shortly be quite willing to use steel 
of a stronger class, 100 to 150 per cent. stronger than iron- 
welded chains, whilst retaining the safety due to the 
absence of welds. 

Yours truly, 
Tue Rotiep WELDLESS CHAIN Company, LIMITED, 
F. Gross, Secretary and General Manager. 
5, Collingwood-street,. Newcastle-upon-Tyne, 
January 15, 1906. 








“THE MUNICIPAL TELEPHONE SYSTEMS.” 
To THE EpiTor oF ENGINEERING. 

Srr,—My attention was called at the time to your 
leading article of December 29 under this heading, but 
as no notice was taken of it in our local P and as it 
was simply another version of Mr. H. L. Webb's letter 
to the T'imes of September 28 last, which I answered at 
the time, it seemed unnecessary to do anything further. 
Your article has now been summarised, however, in the 
Glasgow Evening Citizen, which has a wide circulation 
here, so that I cannot allow it to pass unchallenged. 

It is not true, as stated, that the Postmaster-General 
suggested the adoption of different plant in Glasgow. 
The entire system has been laid down in accordance with 
the Post Office specification. Whether the common- 
battery or the call-wire system is the more efficient is a 
matter of opinion; but it is not surprising that the 
National pe corn See my , having practically a mono- 
poly of the patents for the former, should do all in their 

wer to discredit the latter. All the same, it is not 
~ since they were asserting in Glasgow that the call- 
wire system was the quickest and most efficient. Any- 
one who has had the misfortune, as I have had many a 
time, to stand with a National Company’s automatic- 
system receiver at his ear for ten or fifteen minutes 
without getting an answer, and without the comfort 
of being able to demand attention over the call-wire, 
= understand why many telephone-users prefer the 
atter. 

It is not true, as stated, that the Glasgow Corporation 
have now spent over 350,000/. on plant which to a very 
large extent is absolutely obsolete. None of the plant is 
obsolete, and, having been constructed in accordance 
with the Post Office specification, as already mentioned, 
the Corporation will be entitled to have the whole of it 
bought by the Postmaster-General on the expiry of the 
licence. 

It is not true that the Postmaster-General has been 
invited by the poration to purchase our telephone 
system, nor is it true that about one-third of the plant is 
practically worthless. The telephone-owning munici- 
— were invited some months ago by the Postmaster- 

neral to enter into negotiations for the transfer of 
their undertakings to the Post Office; a very different 
matter. 

A number of other statements in your article are either 
untrue or misleading. Apparently the writer has been 
dealing with hearsay evidence, as it is inconceivable that 
a practical man should write as he does if he were in 
full knowledge of the facts. May I suggest a visit to 
Glasgow, where he will find that the Corporation service 
is very much better than the service with which London 
has still to content itself, and incomparably cheaper. 

I trust that in common fairness you will give the same 
publicity to this letter that you gave to the article of the 
29th ult., in view of the fact that I have some title to 
speak on behalf of the apinnoumne municipalities, 
having been chairman of the committee appointed by 
them to give evidence and watch over their interests 
before the Select Committee of last session. 

Tam, &c., 
D. M. Stevenson. 

Glasgow, January 15, 1906. 

(Mr. Stevenson cannot dispose of facta a reiterating 
that they are not true. In December, 1899, the Post- 
master-General sent to the Gl: w Corporation a draft 
specification, in which the following occurred :—‘‘ The 





phone shall actuate the calling apparatus at the exchange, 
and the replacement of the ros Be «os shall indicate auto- 
matically the close of the conversation.” Klaborate 
arguments against this method of working were presented 
to the Corporation, and the Corporation refused to accept 
the Post Office suggestion. As to the specification 
actually adopted, the engineer-in-chief of the Post Office 
has stated that it was designedly a skeleton specifi- 
cation. The Glasgow Corporation could have used it 
as the basis of a modern plant, but they have preferred 
to use it as the basis of an antiquated plant. The Cor- 
poration have construed the Post Office skeleton specifica- 
tion in such a way as to build up a telephone system of a 
character, and containing plant and ap tus, which 
the Post ce engineers would not themselves use. 
Therefore we are unable to agree with Mr. Stevenson 
that the Corporation ‘will be entitled to have the whole 
of the plant bought” by the Postmaster-General at the 
expiry of the licence. That the central-battery system is 
more efficient than the call-wire system is not a matter 
of opinion, but an undisputed fact. We have no desire to 
om hairs on phraseology with Mr. Stevenson ; whether 
the ‘‘invitation” to purchase or to negotiate came from 
one side or the other makes little difference. The im- 
portant point is, the kind of plant the aaneneerens 
municipalities have to sell, and no amount of contradiction 
from Mr. Stevenson will change -wire and magneto 
apparatus, armoured cable, &c., into modern telephone 
plant.—Eb. E.] 








‘** SHEAR AND ADHESION IN REINFORCED 
CONCRETE.” 
To THe Eprror or ENGINEERING. 

Srr,—All those who take any interest in the progress 
of construction in reinforced concrete will be very glad to 
see the article in your issue of January 5. 

It is very necessary that an influential paper should 
sound a warning note against the reckless employment of 
this material, and emphasise the necessity of intelligent 
design and careful construction. 

The more one studies the behaviour of reinforced con- 
crete under flexure, the more one is convinced of the 
necessity of —— a rigid attachment between the 
shearing and main longitudinal reinforcements, either 
by making both reinforcements out of the same piece, or 
by constructing the attachment in such a manner as to 

revent the shearing bars slipping along the longitu- 

inals. It is also necessary that the vertical or inclined 
bars should approach as near as possible to the com- 
pressive surface, and either to bend over their ends or 
attach them to rods placed near this surface. 

It does not appear to matter whether the shearing re- 
inforcements are vertical or inclined, so long as a rigid 
attachment is obtained ; inclined bars are certainly more 
economical in material, but it may be more convenient, 
for practical considerations, to place the shearing rein- 
forcements vertically. 

The bending up of some of the longitudinal bars is 
econ A vantageous for the purpose of resistance to 
shear ; and—when they are not continued along near the 
upper surface—if they are bent across the beam at the 
top, the two bars, one on each side, being formed in one 
piece, the security is increased. 

The so-called adhesion to the metal—probably mainly 
due to the gripping of the bars by the concrete during 
setting, being in reality frictional resistance—is not so 
important when the two reinforcements are rigidly con- 
nected, since the longitudinal bars cannot then pull 
through. 

The statement which you mention as having been made, 
that the adhesion is not necessary, is not so astounding as 
would appear at first sight, since it was made by a firm 
who manufacture a reinforcement, the longitudinal and 
shearing portions of which are formed out of one piece. 

If the longitudinal portion of such a reinforcement were 
placed against the tensile surface of a beam, and the 
shearing reinforcements embedded in the concrete, pass- 
ing through nearly to the compressive surface, the beam 
would probably offer as great resistance to flexure as it 
would if the longitudinal reinforcement were completely 
embedded 

Abundant evidence exists in proof of the fact that 
in a beam where there are either no shearing reinforce- 
ments, or where these are not rigidly attached to the longi- 
tudinals, a failure is almost certain to occur, due to shear 
along the longitudinal bars near the supports, before there 
is any slipping of the bars through the concrete. 

This happen whether deformed or plain bars are 
ongegnt, the resistance to longitudinal shear in the case 
of deformed bars being only that due to their maximum 
perimeter. 

With ard to the employment of steel with a high 
elastic limit for reinforcements, it should be borne in 
mind that in order to obtain the same factor of safety 
as that obtained with mild steel, the concrete must be 
stronger in compression, since beyond a certain percent- 
age of reinforcement the safe resistance of a beam will be 
governed by the strength of the concrete in compression, 

Yours faithfully, 
Cuaries F, Marsu. 








Tue Hornssy “ Upricnt” Warer-Tusr BorLer at 
Bow: ErratumM.—We are asked to make a correction in 
Table L. of Mr. Patchell’s paper, read before the Institu- 
tion of Electrical Engineers, as reprinted on page 64 of 
our last issue. The evaporation per square foot of heating 
surface of the “Upright” boiler should read 3.04 lb., 


| instead of 2.04 Ib. as printed. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Jan 10, 1906. 

Au of the great steel plants enter the New Year 
with a large amount of uncompleted business on their 
books, which should have been delivered before the 
close of the year. The Carnegie Steel Company is 
behind 200,000 tons in its promised deliveries, of 
which 100,000 tons is in billets and bars, and the 
remainder in rails. That company has withdrawn 
from the market as to billets and bars, because it is 
unable to keep its present customers promptly sup- 
plied. Much bar is being delivered from eastern 
territory into western, and skelp deliveries are 
far behind. Structural shapes are also far behind, 
and much is expected from the new mills near- 
ing completion. One large concern in the Pittsbur 
district—namely, Messrs. Jones and Laughlin—wil 
soon have a mill completed which will turn out 
1000 tons per day. There is also a demand for wire 
that is beyond the wire-making cipacity. Another 
trouble is that the wire-mills are not receiving billets 
for their rod-mills according to contract. An 
vance in billets is once more threatening, but it is the 
desire of all parties concerned to ee any such 
development. The output of the bar-iron mills has 
been sold ahead about three months, and the demand 
‘for merchant steel is also manifesting itself in a manner 
which is jeopardising the maintenance of present quo- 
tations. Coke shipments are being hurried along, as 
the weather is favourable, and prices for furnace coke 
are 2.75 dols. ; foundry coke, 3.50 dols. The extra 
ordinary demand for coke has led to a further exten- 
sion of the Connellsville field southward, where 
coke-ovens are to be erected in time to produce coke 
in the spring. The Steel Corporation has closed for 
90,000 tons of Bessemer, to be delivered during the 
next three months, on a basis of 17.50 dols. In addi- 
tion this concern has bought 25,000 tons of Eastern 
basic iron. Other large concerns throughout the East 
have secretly made heavy purchases of material, the 
volume of which is kept quiet, There is fair activity 
in all kinds of foundry iron for delivery throughout 
the Atlantic States, but especially in the six New 
England States. The cast-iron-pipe makers are enjoy- 
ing a heavy January demand, and some of the largest 
contracts that have been placed for several months 
will probably be definitely closed this week. Everything 
points to a higher range of prices, notwithstanding the 
efforts of both consuming and producing intcrests to 
prevent such an advance as would alarm enterprise 
and cheak the projection of new work. Another fea- 
ture is the scarcity of money, which is the result of 
enormous investments of capital throughout the United 
States in all manner of industrial and transportation 
enterprises. The investments have, as a rule, been 
wisely made, but capital is for the time dead, as the 
enterprises will not become productive for some time 
to come. A strong effort has been made by Wall- 
street financiers to induce the Government to come to 
their assistance ; but the interests are conflicting and 
the Government will not take any action. 








American Bripeg-Burtpine.—The American Bridge 
Company’s returns for 1905 show the bookings to have 
been 540,000 tons, an unprecedented record. The com- 

y considers 40,000 tons per month a very good average, 
Bat the past year’s monthly average has been 45,000 tons. 
Just at the close of last year the company closed 20,000 
tons of Northern Pacific bridge business, the bulk of this 
material being required for bridges over the Columbia 
and the Willamette ; the former bridge will be more than 
2000 ft. long, having eight spans and a draw. The 
greatest year for the American Bridge Company preced- 
ing 1905 was 1901. The outlook for the new year is full 
of promise. 





New Fioatinc Dock in CoprnnacEn.—At the time 
of construction of the Copenhagen free port the building 
of a large dry dock, or perhaps even two, within its 
precincts, was under serious consideration, but the matter 
was compromised by both the Free Port Company and the 
naval authorities subsidising the Burmeister and Wain 
Shipbuilding Company, so as to induce this firm to build 
a dry dock at its shipyard. This dock is no longer 
capable of grappling with the increased traffic, and, stimu- 
lated by the example of Malmié, on the Swedish coast 
opposite, serious efforts are now being made in Copen- 
hagen for the purpose of providing the Danish capital 
with thoroughly efficient dock accommodation. This, 
too, is likely to be done through the medium of Messrs. 
Burmeister and Wain, to whom the harbour authorities are 
prepared to grant a loan of some 2,000,000 kroners, on 
which the firm pays 6 cent. per annum, interest and 
sinking fund. The harbour authorities also place at the 
dis: of Burmeister and Wain the water area between 
the fortifications Quintus and Sextus. The new floating 
dock, which will probably be built by the Flensburg Ship- 
building Company, unless a second dock at Antwerp is pur- 
chased, is calculated to have a length of 486 ft., which is 
24 ft. shorter than the new Malmé dry dock, but which, 
as in a floating dock, will be sufficient to accommodate 
the Atlantic liners and warships, which have hitherto had 
to go elsewhere. Two of the U.S.S. Company’s steamers 
alone have paid over 100,000/. in repairs to foreign 
shipyards. 





MISCELLANEA. 


THE three-phase electric locomotives to be supplied by 

essrs. Brown, Boveri, and Co., for working the traffic 
through the Simplon Tunnel, will be required to haul a 
train weighing 300 tons at 44 miles per hour, or one of 
400 tons at 22 miles per hour. 


In their forty-third annual iron trade report Messrs. C. 
and E. Muller and Co., of pega state that the 
roduction of Cleveland pig iron in 1 amounted to 
123,000 tons; the estimated production for the past year 
is 3,300,000 tons. The total exports of pig iron in 1905 
from the Tees, Tyne, Wear, Hartlepool, &c., amounted 
to a total of 582,214 tons, as against 511,488 tons in 1904, 
and 864,878 tons in 1900. 


Gas from the ny peptant coke-ovens of the Maryland 
Steel Company, at Sparrow’s Point, Ind., is now pumped 
to Baltimore, a distance of 10 miles, where it is used for 
lighting, the amount supplied being between 4 million and 
5 million cubic feet per oa. The pressure used in the 
pipe line is 25 lb. per square inch. Ina similar fashion 
gas is pumped from the by-product ovens of the South 
Jersey Gas, Electric, and Traction Company, at Camden, 


ad- | to Trenton, a distance of 38 miles, the pressure drop in 


this distance being 10 lb. per square inch. 


We note that steps are being taken to equip Rangoon 
with electric tramways and electric light and power, a 
company having been formed for that purpose under the 
style of the Rangoon Electric Tramway and Supply Com- 
pany, Limited. The company holds a concession for 
42 years from the municipal committee, at the end of 


which period the works may be taken over at a fair market 
value the public authorities. The town is already 
provided with a system of steam tramways, but it is 


intended to substitute here electric traction, the under- 
taking of the steam tramways company being merged in 
the new venture. The receipts from these have con- 
tinuously increased since 1901, and in 1904 averaged 174d. 
r car-mile. The demand for power is expected to 
considerable, as it is at Calcutta, where an enormous 
number of ceiling fans have largely replaced the punkah 
wallah. 
Although the further multiplication of technical jour- 
is, on the whole, to be deprecated, the appearance 
of the new Zeitschrift fiir das (Gesamte Schiess-wnd 
Sprengstoffwesen will be welcomed. There are a certain 
number of more or less official publications issued by 


various military and naval departments ; but an inde-| G, 


pendent journal, dealing exclusively with all that per- 
tains to shooting and blasting—to translate the title of 
the new publication—did not exist in Germany. The 
journal is to be international, and contributions are in- 
vited in German, French, or English. The publisher is 
J. F. Lehmann, in Munich. The editor, Dr. Richard 
Escales, of the same city, has been able to secure the 
co-operation, not only of scientific and military experts, 
but also of manufacturers of explosives. If the latter 
seed publication of the experiments made in their 
aboratories and tunnel galleries, the journal will not fail 
to make friends. The first number, published on 
January 1, 1906, contains original articles, literature 
abstracts, patent reports, and notes on accidents of 
technical and commercial interest. Two numbers will 
- issued every month, the subscription being 26sh. for 
the year. 


In a paper recently read before the Civil and Mechani- 
cal Engineers’ Society, Mr. J. F. Reade, A.M. Inst. 
summarises as follows some of the conclusions set forth 
by the Royal Commission on Sewage Disposal in its 
different reports as to the respective capabilities of land 
treatment and bacteria beds in disposing of sewage. It 
is assumed in each case that the sewage is either mechani- 
cally settled or clarified chemically previously to going 
on the land or beds, and the figures refer to the area 
actually in use. The best kind of soil for land filtra- 
tion—e.g., light sandy loam overlying gravel and sand— 
can purify 30,000 to 60,000 gallons of strong mixed 
sewage per acre in 24 hours, and up to 100,000 gallons 
per acre of weak sewage. Soil less well suited for 
filtration pean and partially peaty soil lying 
upon sand and gravel—25,000 to 46,000 gallons per acre. 
Soils passing from gravelly loam to heavy loam or clay, 
and used as surface irrigation, and filtration farms, from 
12,000 to 57,000 gallons per acre per 24 hours. The wit- 
nesses examined by the Commission generally expressed 
the following opinions regarding artificial processes :— 
Contact beds: 750,000 gallons per acre, allowing for 
periods of rest, but not for secondary treatment. Allow- 
Ing one acre of secondary for every two acres of 
«gi ges about 500;000 gallons per acre per 24 hours 
could finally treated. Continuous filters: about 
484,000 to 2,904,000 galions per acre in 24 hours. 


In a paper read before the Association of Engineers-in- 
Charge, Mr. F. Crawter, Assoc. M. Inst. C.E., gave a 
series of useful hints on storage batteries, and their 
application to public institutions. Amongst other com- 
mon practices to which he raises objection is that of 
discharging batteries in parallel. This, he says, whilst 
reprehensible at any time, on account of the difficulty of 
sens the load, becomes markedly more so when 
the further error is committed of discharging an entirely 
new battery in parallel with one or more sets which have 
been at work, may be, for a period during which their 
capacity has been appreciably reduced. Under such 
circumstances, the ‘‘ willing horse,” in the shape of the 
new battery, takes many times more than its fair share 
of the work. In instance of this, he cited a case in which 
a new battery was placed in lel with two others of the 
same make and size, which had been at work for several 
years. Here, out of a total discharge of 200 amperes, 
the new set gave no Jess than 180, with the result that, 


Day 


being overworked, its capacity soon fell off, and from the 
point of work to be got out of it, it became a invest- 
ment. Hence, he contends, that the battery to deal with 
a given load should be considered as one unit—that is to 
say, if the requirements of the plant call for a 2000- 
ampere battery, one set of 2000 ampere-hour cells should 
be put down, and not three or four smaller sets, of which 
the te capacity reaches the figure mentioned. In 
designing a battery rot where TT extensions are gee. 
bable, the load should, if possible, be divided, so that when 
an increase in battery pone is needed, the new cells. can 
be put on to a load by themselves ; or if this cannot be con- 
veniently errenged, the containing boxes should be in the 
first instance of a size sufficiently large to hold the pro- 
bable ultimate capacity, and when the time for extension 
arrives, it is erable that the plates which have been at 
work should re-arranged in er groups at one end 
of the battery, and the new plates connected in series 
with them, rather than that the new plates be placed in 
parallel with the old ones, with a consequent unequal 
division of the load between the old and the new sets. 





ROYAL METEOROLOGICAL SOCIETY. 

THE annual general meeting of this Society was held 
on Wednesday evening, the 17th inst., at the Institution 
of Civil Engineers, Great George-street, Westminster, 
Mr. Richard Bentley, President, in the chair. 

The aaa in their report, stated that the new scheme 
of lectures and exhibitions had been successfully inaugu 
rated during the year, and that they had appointed Mr. 
W. Marriott as the lecturer. The work of the Kite 
Committee had been continued, the special observations 
being carried out by Mr. G. C. Simpson, on board the 
Mission steamer Gos Alexandra, in the North Sea. 
= number of Fellows is 674, being an increase of 16 on 

e year. 

_After the presentation of the Symons Gold Medal to 
Sir Richard Strachey, K.C.S.I., F.R.S., the President, 
Mr. Richard Bentley, delivered an address on ‘‘ Meteoro- 
logy in Daily Life,” in which he referred to the increasing 
interest shown lately throughout the country in the study 
of that science, and to the recent advances which had 
been made in it, more especially in the analysis of the 
composition of the atmosphere, and in the investigation 
of the upper currents of the air. He also laid stress on 
the increasing urgency of safeguarding the water supply, 
pointing out that while in the reign of William the 
mqueror there were barely two millions of inhabitants 
in these islands, and no water then used for sanitation 
or manufactures, to-day the ulation has risen to 
over 42 millions, and most of the surface lands had 
either been drained or built over. In the course of his 
address, Mr. Bentley also gave various illustrations of 
the effects of weather on human life, on the land, on 
navigation, on transit, &c. 

The officers and council for the ensuing year were 
elected. 








ANKER’s PepaL-Pump.—A very handy and compact 
form of pedal-pump is now being placed on the market 
by Mr. Richard Anker, of 57, Carter-lane, E.C. It con- 
sists of two gun-metal barrels, which are placed vertically 
side by side, about 8 in. apart from centre to centre, and 
which are connected together by an air vessel, which is cast 
in one piece with them. The barrels have a diameter of 
about 3 in. inside, and are fitted with gun-metal plungers, 
on which are ordinary cup-leathers. To each of these 
plungers is pivoted a connecting-rod, which passes out of 
the barrel at the top, and is connected by a pin to the 
end ot a rocking-arm, the other end of which is similarly 
pivoted to the upper end of the connecting-rod from the 
pam in the other barrel. In the middle this rocking- 
+See atone by a pin that rests on the top of the 
air vessel between the two barrels. It will be ealiontood 
that, by means of the rocking-lever, the two plungers can 
be alternately raised and lowered. The stroke of the 
plunger is about 64 in. At the upper end of each con- 
necting-rod is fixed a plate about the size of a man’s 
foot, on which the man operating the pump stands, and, 
bya treading action, presses each plunger down alternately, 
and so forces the water through the delivery-pipe. The 
amount of water pumped, of course, depends on the speed 
with which the treading action takes place. and upon the 
weight of the man who stands on the pedals. A vertical 
rod is fixed to the body of the pump, which the operator 
can hold, and thereby steady himself, These pumps are 
made fixed inside an iron tank, which holds the water 
supplied to them, or they can be had on a separate stand, 
from which the suction and delivery-pipes are led. The 
pump throws a very strong stream of water, is well and 
strongly made, and can be put toa variety of uses, par- 
peers By extinguishing fires and for garden purposes ; 
it may be fitted on wheels for portability. The action of 
the operator is similar to that of working a bicycle, except 
that no seat is provided. We are informed that a trial 
of these pumps has been made, of which the following 
are particulars :— 
j | 
Diameter Strokes | Gallons | Maxi- 











Size. of Pump ce}. 22 mum | Remarks. 
Barrel. Minute.) Minute. Suction.! 
in. ft. These capacities 
1 28 75 19 25 are based upon 4 
2 3 75 | (26.5 25 man’s weight of 
3 33 75 | «C8 25 |) about 11 ston 


| 
| | 





through a nozzle will, it is 


|The machine pumpin 
ut 55 ft. horizontally and about 


| claimed, throw water a 
| 45 ft. vertically. 
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INDUSTRIAL NOTES. 


THERE appears to be a strange and irreconcilable 
inconsistency and difference between the Board of 
Trade returns as given in the ‘* Accounts Relating to 
Trade and Navigation of the United Kingdom” for 
the past year, and the persistent cry of the unem- 
ployed. The Board of Trade returns show that last 
year was a record year in our imports and exports, 
indicating a volume of trade as unexpected as it is wel- 
come. They record the external trade of the country. 
The marvellous thing is that the ‘‘ exports of British 
and Irish goods and produce” expanded as much 
relatively as the imports from foreign and colonial 
countries, so that the cry of ‘“‘ruined industries” is and 
must be absurd. Why is it, then, that employment 
is scarce, and that the unemployed should be organised 
with the view of forcing upon Parliament an Unemploy- 
ment Act? That there has been depression in trade is 
certain; but it is scarcely less certain that it has 
been exaggerated in certain quarters, with some object 
and purpose which do not meet the public eye. _Pos- 
sibly the depression complained of was due to the 
decline of home consumption, the loss of wages conse- 
quent upon lack of work; for, after all, employment in 
the United Kingdom is less dependent upon external 
trade than it is-upon the capacity of consumption at 
home. The exaggeration of unemployment is seen to 
some extent in the pauperism returns, and it has been 
fittingly pointed out by the new President of the 
Local Government Board that pauperism in 1905 was 
less in proportion to the population than at previous 
periods of our history. It may be the irony of fate 
that has led the Member for Battersea to question the 
statements as to the increase of Poor w relief, 
seeing that he, too, had exaggerated the state of the 
case, 

Those whose experience goes back for half a century 
can remember direful depressions in trade in the ’fifties, 
the ’sixties, the ‘seventies, and the ’eighties, when 
meetings of the unemployed took place, but were not 
organised with a political object, as they are now. In 
the ‘fifties unemployment followed the Crimean War 
and the Indian Mutiny, and the great meetings held 
in Smithfield testified to the extent and crushing 
influence of the calamity. In the ’seventies depression 
followed upon the great flush in trade from 1870 to 
1874 inclusive. In the next five years our external 
trade fell to a disastrous minimum. Some of the 
better class of trade unions were nearly rendered 
insolvent by the drain upon their funds for out-of-work 
members. In the winter of 1886 the meetings on 
Tower Hill proclaimed the dreadful state of the 
country due to lack of employment. These depres- 
sions recur periodically from various causes, and it is 
imperative that attention should be directed to the 
cause or causes, with the view of finding, if possible, 
a remedy. But exaggeration will not help us to a 
solution—rather the contrary. We are assured by 
the Cabinet official whose duty it is to see to the 
matter, that the subject is to be dealt with, and solved 
if possible. Meanwhile the unemployed continue to 
be turbulent in various districts. Some declare that 
the Queen’s Fund is not properly, or promptly, ad- 
ministered. Gangs parade the streets asking for alms ; 
others invade the borough councils’ offices and town 
halls, clamouring for relief. Offers of work are made 
in various directions ; to what extent the work given 
is appreciated is not very clear. One thing is certain, 
and that is, the ratepayers will not stand idly by and 
see the rates wasted upon useless work, or upon idle 
men who will not earn the living wage which the 
authorities are willing to pay. 

The Cabinet and other members of the Government 
have already pledged themselves to a Trades Disputes 
Bill, to an amendment of the Compensation Act, and 
of the Unemployment Act, all of which were pressed 
for by all sections of organised workmen, except 
always the Free Labour Association, which is opposed 
to any relaxation of the law as regards trade unions. 





_The Ironfounders’ report for the current month in- 
dicates a slight lull in the advancing improvement in 
the state of trade during the autumn months, but this 
was due rather to the holidays than to any decline in 
trade. The report states that “from a trade and 
financial point of view the past year turned out better 
than was anticipated twelve months ago. At the end 
of 1904 the number on donation benefit was 2433 ; at 
the end of last December it was 977 ; the average per 
month in 1904 was 9.8 per cent. ; in 1905, only 7.1 per 
cent. The decrease went on steadily month by month 
during the year. The steady revival is regarded as a 
better omen than if it had come in by leaps and 
bounds, as in the latter case it might have been tem- 
porary, with a sudden reaction. It is said that the 
outlook for 1906 is fairly good. The report advises 
both employers and employed to avoid friction 
and avert disputes, which are inimical to all con- 
cerned. There ws an increase of 1082/. 19s. 6d. in 
the funds in 1905, whereas there was a decrease of 
14,718/. 12s. 10d. in 1904. In spite of bad trade, the 


m-mbership increased jn the year from 18,426 to 








18,474. It is not a large increase ; but, seeing the long 
spell of unemployment, the gain is better than it 
looks. The increase on donation benefit in the last 
month of the year is attributed to the holidays, the 
smallness of the increase in the balance to the same 
cause, and to the payment of salaries to January 1, 
1906. The offices are now situated at 164, Charlton- 
road, Manchester; the removal thereto took place 
finally on the 11th inst. The total number on the funds 
was 2909 ; previous month, 2657. There was an increase 
in all benefits—donation, sick, superannuation, and 
trade—but a decrease of six on strike. There were only 
fifteen in receipt of dispute benefit. The returns as 
to the state of trade show a decrease of places marked 
‘very good,” but an increase of those marked ‘‘ good.” 
There was no discharging of hands. In'seven places 
there was short time ; in three other places trade was 
improving. 





The report of the Associated Iron-Moulders of Scot- 
land is fairly jubilant in tone. There was an increase 
of members to the extent of 168, so that the aggre- 
gate membership has now reached 7663, the highest 
ever attained by this union, which celebrates its 
seventy - fifth anniversary on March 16 next. The 
net income for the period covered by the report was 
3486/. 3s. 9d.; the outlay 2567/. lls. 4d.—gain to 
the funds, 918/. 12s. 6d. he total funds in hand now 
reach 80,390/. 2s., or 10/. 13s. per head. The de- 
crease of unemployed in the month was 208, showing 
that trade has improved, and is still improving. 
The question of overtime is again broached. In the 
West of Scotland, it is said that ‘‘ there is far too 
much being wrought. This is neither in the interest 
of employer or employed; while some men may be 
getting too much work, there are others getting none.” 
The members are appealed to in this matter, so that 
some restraint may be exercised. In support of this 
the men are cautioned that they must exact the full 
measure of extra wages for overtime. The members 
of the union got an advance of jd. per hour in Nov- 
ember ; the union is now helping the non-union men to 
secure the same. The union has purchased some pro- 
perty, to be the offices of the society, for 6800/7. in West 
George-street, Glasgow. It is expected that it will 
be a good investment ; for, in addition, there will be 
offices to let at a rental which will cover interest for 
the capital sum expended. It is hoped that the offices 
will be ready for occupation by the date of the seventy- 
fifth anniversary—on March 16—which is to be cele- 
brated in the Glasgow City Hall by a soirée and con- 
cert and dancing. As in England and Wales, the 
Scottish trade-unionists are busy with the General 
Election, but they are behindhand in organisation. 
The wins, if any, will be by the miners ; but this is 
thought to be uncertain. The society is active in 
propaganda, but it is not one to rashly enter into 
disputes. Every effort is made to avert strikes by 
friendly negotiation. 

The report of the Amalgamated Society of Carpenters 
and Joiners makes little reference to the state of 
trade, except in the returns as to the unemployed, and 
here the figures are distressing. The total number of 
members was 68,877 ; of these, 5080 were on donation 
benefit, 1664 on sick benefit, and 1818 on superannua- 
tion allowance, or an aggregate on the funds of 9062. 
This is a very large proportion to keep month by 
month. In one respect there is a bright side to the 
report : there are no disputes mentioned, except that 
in six localities, where there are branches, members 
out of work are told to apply to the local officials of 
the union before accepting work. The indications 
appear to be that with a revival of trade there will 
be few disputes, as no serious complications have arisen 
in consequence of the depression in the building trades. 
The official organ of the union has always hitherto 
avoided party politics, but on this occasion much of 
the space in the report is occupied with the subject of 
labour representation, and it gives a full list of can- 
didates which have the support of the Labour Repre- 
sentation Committee up to the date of publication. 
The appeal to members is to support Labour candi- 
dates wherever possible, and failing them, to give their 
votes to Free Traders, to opponents of Chinese labour, 
and to candidates who will support the Trades Disputes 
Bill, Amendment of the Compensation Act, and other 
measures as sanctioned by the Trades Union Congress, 
the Federation of Trades, and the Labour Represen- 
tation Committee. The whole of the fifty candidates 
running under the auspices of the latter body are re- 
commended for support. Singularly enough, neither 
Messrs. Burns, Broadhurst, Burt, Fenwick, J. Wilson, 
W. Abrahams (Mabon), or other miners’ candidates 
are included in the list ; not even Mr. Bell, of the 
Railway Servants’ Society. It is strange that these 
men should be left out of the Labour list ; but so it is. 


The Monthly Circular of the Durham Miners’ Asso- 
ciation calls attention to the desire of the Durham 
miners generally to have their houses and cottages 
fitted up with baths. This desire is but reasonable. 
If any men require such a-conyenjence more than 





others, it is the mining population. The cost is 
not very large now, though it would be increased if 
hot, as well as cold, water were laid on from the 
kitchen fire by pipes in the usual way. In any 
case the bath is required, and the request for it is a 
good im of progress and cleanliness. The claim is 
that in building new houses or cottages this domestic 
necessity shall be provided. It is not asked that 
all the existing dwellings shall be so fitted. It 
seems that one large employer is already providing 
the baths required. It is reilly a condition of sanita- 
tion, and no doubt large-hearted and liberal-minded 
mine-owners will endeavour to supply the baths 
required. Rome was not built in a day, and miners’ 
cottages cannot all be transformed by a stroke of the 
pen, nor even by a generous outlay. In some cottages 
it would mean rebuilding, or the addition at least of 
what would be equal to a new room. The General 
Election naturally comes in for treatment, for the 
Durham miners have had representatives in the House 
of Commons ever since 1885, now over 20 years ago. 
The circular demands the repeal of the Coal Tax 
from the new Government; this has, indeed, been 
already promised. The association has again to 
deplore the death of a devoted Labour leader in the 
North—namely, Mr. W. H. Lambton, for over 30 
years the general secretary of the Enginemen’s Asso- 
ciation, a man who won golden opinions by his sterling 
worth and general attitude on all labour questions. 
The Schoolmaster has apologised for an attack in its 
columns upon the Labour county councillors of 
Durham ; the Schoolmaster repudiates all connection 
with the attack by an unknown writer. The com- 
pensation committee had to deal with 25 cases at 
their last meeting. One case of an earlier date is in 
the court. 





There was a very large attendance at the quarterly 
meeting of the Midland iron and steel trade last 
week ; London, Lancashire, and» South Wales being 
well represented. The tone ofthe market was 
very strong, and the prospects for the new year 
were regarded as most encouraging. Almost every 
description of iron was dearer, and in several instances 
it was understood that the advances’ made were only 
comme J to others which might be expected to 

ollow. Consumers complain that they are unable to 
secure corresponding pe sed in prices, so that in 
spite of the prospects of a further advance the buying 
was kept within the narrowest possible limits. It was 
said that the galvanised iron trade had been seriously 
impeded by the rapid rise in prices. The marked-bar 
firms made an advance of 10s. per ton, with 12s, 6d. 
extra for the Round Oak brand of the Earl of Dudley. 
There were some good bookings at the advanced figure. 
The unmarked-bar makers advanced prices 5s. per ton, 
making the price 7/. 5s. per ton minimum ; some firms 
will not sell under 7/. 7s. 6d. per ton. Another ad- 
vance is expected very soon. Makers of other brands 
in adjacent districts have also advanced their prices, 
and are well supplied with orders at these enhanced 
rates. Various kinds of iron for special purposes have 
also been advanced. Steel is in good request, especi- 
ally for bridge, girder, and other constructional work. 
There is no German competition at present in the 
steel trade. 





The attendance on the Manchester Iron ’Change 
was not great, owing to the excitement of the election 
contests in the city. But the tone was good, influenced 
by the favourable reports from the Midlands. Lan- 
cashire had to some extent anticipated the advance 
in prices on Tuesday, the 9th inst. Finished iron is 
in good request at full quoted rates, and steel shows 
an upward tendency in all departments. Boiler and 
tank plates, and material for bridge, girder, and other 
constructive work, are in good demand. 





The compositors’ strike at Galashiels has failed, the 
places of those who came out being filled by non- 
union men. The union men complained of the low 
standard wage —25s. per week—and demanded 27s. 6d., 
which the employers refused. Notices were then 
tendered, and on their expiration the men came out. 
But the non-unionists who worked side by side with the 
union men in the shop refused to join in the demand 
for higher wages, and remained at work. These were 
recruited by others, so that all places were filled. 


The National Printing and Kindred Trades’ Federa- 
tion have issued a circular to all the Metropolitan 
candidates asking them to support the Fair Wages 
Clause in all Government contracts. The ‘circular 
complains of large firms opening up establishments 
in districts where no such trade previously existed, 
and so, having no standard rates, reducing the wages 
of-men in the trade. 








A dispute arose at the offices of the Daily Mail a 
fortnight ago over the wages question, mainly with 
the warehousemen. They complained of their wages 
—20s. 6d. per week—which they declared were below 
the standard of a living wage. As no advance was 
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offered, they gave in their notices, which expired on 
Friday, the 12thinst. Bvt instead of having to go on 
strike, Messrs. Harmsworth informed the employés 
that their wages would be raised to 30s. per week, so 
that a strike was happily averted. 

The London cabmen have revolted against the new 
badge order, for which they are pr te upon to pay 
2s. 6d. They sent a deputation to Leeds to wait upon 
the Home Secretary, who received them in private. 
But it is stated that he will again receive them in 
London, when the matter will be dealt with. 


The Lambeth Borough Council are taking atone to 
try to arrange for a uniform wage throughout all the 
Metropolitan boroughs for all the employés, This 
seems to be reasonable, unless there are special reasons 
for divergence. It is not fair that one district should 
pay more or less than the others for the same kind of 
work. Let them also see'that they get good work for 
the money. 








AmeRIcAN Rouiine-Stock.—The number of locomo- 
tives built in the United States last year was 5491, 
a total which broke all previous records. During the ten 
years ending with 1905 inclusive, locomotives were built 
annually as follows in the American Union :— 


Year. Engines. Year. Engines. 
1896 ae -. 1176 1901 .. 8384 
1897 1251 1902 4070 
1898 . 1875 1903 5152 
1899 2473 1904 3441 
1900 3153 1905 5491 


It will be observed that the number of engines built in 
the first five years was 9927, and in the second five years 
21,538. Of the engines built last year 140 were electric 
locomotives, as compared with 95 in 1904. Of the 5491 
engines turned out by American builders last year, 583 
were built for exportation and 4896 for home use. 
The record was also beaten last year in connection 
with the construction of freight and passenger cars, 
the number turned out having been 165,455 and 
2551 respectively,-or 168,006 in all. The nearest 
ap roach to this aggregate was made in 1892, when 
163,595 freight cars and 1948 ssenger cars, or 
164,547 in all, were completed. Taking the average 
cost of freight-cars at 1000 dols. each, the cars built last 
year represented a value of 165,455,000/. Taking the 
average cost of the passenger-cars at 7000 dols. each, the 
amount expended under that head last year was 17,857,000 
dols. Taking the average cost of the locomotives at 
14,000 dols. per engine, the sgurogate — made under 
that head was 76,874,000 dols. e capital expenditure 
represented by the new rolling stock turned out in the 
United States in 1905 accordingly reached the great 
aggregate of 260,186,000 dols. 


Tue Frencu Navy In 1905.—The progress in ship- 
building and construction during 1905 made by France 
was very small; but, in spite of this, the French Nav 
stil! holds second place to Great Britain in the world’s 
navies. No battleships have been comets, and only 
one armoured cruiser, the Jules Ferry, of 12,550 tons dis- 
placement ; one battleship, the Liberté, of 14,865 tons; 
and one armoured cruiser, the Jules Michelet, of 12,550 
tons, have been launched; and one armou cruiser, 
the Waldeck Rousseau, of 13,700 tons, has been laid 
down. There remain on the stocks one battleship, the 
Vérité, of 14,865 tons, and two armoured cruisers, 
the Ernest Renan, of 13,644 tons, and the Edgard 
=. of 14,300 tons, in addition to the Waldeck 

ousseau. Vessels completing include the battleships 
République, Patrie. Démocratie, and Justice, and the 
armou cruiser Victor Hugo. There are also about 
twenty-eight destroyers and a large number of torpedo- 
boats and submarines building and completing. The 
new programme allows for eleven battleships, ten 
armoured cruisers, six smaller armoured cruisers, sixty- 
six destroyers, fifty torpedo-boats, and ninety submarines ; 
and of these, three battleships, ten destroyers, and twenty 
submarines are to be built during 1906. M. Charles Bos, 
the Reporter of the Budget, however, has suggested—and 
there seems some probability of his a being 
adopted—that the programme should be altered to the 
following :—Sixteen battleships, three armoured cruisers, 
fifteen smaller armoured cruisers, six scouts, seventy- 
nine torpedo-boat destroyers, and eighty-two submer- 
sibles and submarines. The following table gives the 
names of the French battleships and armoured cruisers 
completed and constructing during the past year :— 

















THE CHARING CROSS COMPANY’S CITY 


OF LONDON WORKS.* 
By W. H. PatcueE.t, Vice-President. 
(Concluded from page 65.) 

Tue engines driving the 1600-kilowatt generators (see 
Figs. 11 to14 on pages 82 and 83) are horizontal cross- 
compound engines by Messrs. Sulzer Brothers, of Winter- 
thur. he details they differ aca ag < the _ 
type of slow-speed engine, inasmuch as the connecting- 
a. and cranks are enclosed, and the oil supply is con- 
tinuous and under pressure. The valves are of Messrs. 
Sulzer’s latest four-seated pattern. The pistons are pro- 
vided with tail-rods, and are supported outside the cylin- 
ders by special bearings. The cranks are set at 108 deg. 
ins of the more usual 90 deg., with the low-pressure 
crank leading. The exhaust steam from the low-pressure 
cylinder is divided in an oil-separator and taken to two 
jet condensers, one on each side of the engine. These 
condensers stand on their eam, which are driven 
from the high and low-pressure crank-pins respectively. 

The following are the principal dimensions :— 


Type of Engine Compound 
horizontal ; 
Sulzer Bros. 
Brake horse-power, normal 2500 
Steam pressure... —... 160 Ib. 
Diameter of H.P. cylinder 343 in. 
nd M.P. cylinder = 
a L.P. cylinder 61 in. 
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Stroke ... ae a ee 59% in 
Cylinder ratio H.P. to L.P. 1 to 3.15 
Revolutions per minute 83.3 
Diameter of piston-rod__... es 8} in 
a crankshaft bearings... 19} ,, 
Length of crankshaft bearings 33,5 5» 
Diameter of steam-pipe ae 
oi exhaust- _ is 2-20 ,, 
Floor s occupi' y engine, 
including generator _... ie 1128 sq. ft. 
Over-all height of engine above 
floor line... a ave ee 11 ft. 5 in. 
Weight of engine without gene- 
rator... aK i 170 tons 


Exciter Sets.—A small continuous-current plant has 
been provided to supply the energy requi' for the 
generator fields, station lighting, and the various motors 
which drive the circulating pumps, coal cranes, travellers, 


Ce 
The plant consisted of two of Messrs. Belliss and 
Morcom’s 3-cylinder triple-expansion quick-revolution 
enclosed engines, driving 300-kilowatt meyer con- 
tinuous-current 200-volt dynamos, and exhausting into 
the same condensers as the 800-kilowatt sets. These are 
supplemented by two 350-kilowatt motor generato 
similar to those used in the city, as will be descri 
later, and by a Hart sto battery. 
Generators.—Probably the most striking feature in the 
generators is the elegance of design combined with 
solidity and stiffness of construction. In each size of 
machine the stator is of the box-girder type, cast in two 


; * Paper read before the Institution of Electrical En- 








© Dis- begun, | Where 
Name. 'ype. place- leone od, or Built or 
ment. | Completed. Building. 
tons | 
Patrie ..| Battleship 14,865 |Launched 1908 La Seyne. 
Republique ” 14,865 | ea 1902 Brest. 
Démocratie ° ” 14,865 1904 Brest. 
Liberté... . ” 14,865 Launched St. Nazaire. 
| April 19, 1905 
Justice .. ee od 14,865 Launched 1904 La Seyne. 
Vérité . mt - 14,865; Begun 1902 Bordeaux. 
Jules Ferry .| Armoured 12,550; Completed Cherbourg. 
cruiser | 1905 : 
Victor Hugo prs wm 12,550 Launched 1904 Lorient. 
Jules Michelet .. aa 12,550, Launched Lorient. 
| Aug. 31, 1905 
Ernest Renan... o 13,644) Begun 1904 St. Nazaire. 
—_ Quinet .. as 14,300) » 1904 |Brest. 
Waldeck Rousseau) ” 13,700, ,, 1905 (Lorient. 








gineers, December 7, 1905, 





or four parts, held together by flanges and bolts. The 
frame is of sufficient stiffness to keep its shape without 
either arms from a bossed centre, or stay-bolts such 
as were lately fashionable in some types of machines. 
Such a construction saves weight, and if it were possible 
to use it in a rotor, it would be excellent; but, un- 
fortunately, the rotor must have weight to give the 
necessary steady turning, and the stator must be of such 
construction, and so stiff, that it will keep its shape under 
the strains which arise in working due to magnetic pull 
and from heatipg. 

The stator-frames are all bored out in the vertical 
position in which they will subsequently stand when 
permanently erected. 

The winding is in mica tubes embedded in slots, which 
are nearly closed. ings of the wires are, as far as 
possible, avoided ; and where the coils leave the iron core 
they are carefully wound over templates, and covered 
over with insulating tape to prevent breakdown, between 
adjacent coils or between coils and the frames. The coils 
are further protected from accidental contact by a strong 
perforated cover, which also enhances the appearance of 
the machine. 

If some of the theories which have been advanced in 
connection with Mr. J. 8. Highfield’s discovery of nitric 
acid in high-tension machines (vide The Electrician, 
vol. liv., page 573) are correct, evidences of such acid 
might reasonably be expected in these machines; and it is 
interesting to note that even careful dissection and 
examination has revealed no signs of it. 
author, therefore, that probably the aci 





It appears to the 
dis due to 











LauMEyYER’s 1600-Krttowatr GENERATOR. 


impurity of the insulating materials rather than the 
destruction of pure material by ozone.* 

he rotors, or magnet wheels, which also serve the 
purpose of fly-wheels, are built up in one or four parts, 
and are held together by means of bolts and shrunk rings. 
Such rings are not only used at the hubs,- but also at each 
side of the joints on the rim. 

The machines are — with two sets of spokes or 
arms. The wrought-iron poles are solid, of circular 
shape, and bolted on to the wheels in such a manner that 
they may be dismantled at any time without altering the 
position of the stator. 

No difficulty whatever has been experienced in parallel- 


° Ct hen sepiying on Thursday evening, the 11th inst., to 
the discussion on his-paper.before the Institution of Elec- 
trical Engineers, Mr. Patchell referred to the fact that 
letters had been addressed to some technical papers contro- 
verting this opinion. Hesaid that he thought the best place 
to discuss a statement in such a paper was on the floor of the 
meeting-room, and not inthe Press. However, anerroneous 
construction had been placed on his words, for he certainly 
never intended to convey the idea which had been attri- 
buted to him. By ‘impurity in the insulating material” 
he did not mean what might be called ‘‘ commercial im- 
purity,” such as might be introduced by carelessness in 
manufacture, but merely some minute difference, the 
value of which had not oe been investigated and appre- 
ciated. As an example he referred to the effect of minute 
percentages of arsenic in lead used in secondaries bat- 
teries.. At one time lead slightly contaminated with 
arsenic was as “commercially pure,” but it was 
afterwards found that arsenic was a serious impurity in « 


| battery.—Eb. E,) 
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ling the 800-kilowatt machines driven by high-speed 
engines with the larger machines driven by slow-spee 
engines ; any or all of the machines will run in parallel in 
a way that reflects the greatest credit upon the respective 
engine and machine builders, and gives confidence to the 
men who operate them. 

Figs. 15 to 18, pages 96 and 97, are reduced from work- 
ing drawings of the 1600-kilowatt and 4000-kilowatt 
machines. 

The drawings of the 4000-kilowatt machine are espe- 
cially interesting, as they are perhaps the largest machines 
in this country ; and if the present fashion for turbo- 
generators proves to be justified, they will probably 
remain the largest. 

Table III. gives the leading particulars of the gene- 
rators :— 

Taare IIl.—Particulars of Lahmeyer Generators. 





The measuring of the high-tension circuits is done 


peed | under Messrs. Lahmeyer’s Schuler patents, in which one 


coil of the generator is taken out to a one-to-one trans- 
former, and from the secondary side of this transformer 
low-tension circuits are taken to the measuring instru- 
ments. 

Each machine has its own panel complete, which 
carries its main switch-lever, synchronising lamps, field- 
ammeter, main volt-meter, watt-meter, and watt-hour- 
meter. Each trunk main panel carries a watt-meter, 
ammeter, and watt-hour-meter. : 

Each half of the switchboard has its own E.H.T. ring 
bus-bars, which can be divided into sections by suitable 
links. 

Fig. 20, below, is a diagram of the main switchboard 
connections from the generators to the feeders, and shows 
the Schuler measuring transformer connections, together 
with the two halves of the switchboard and the emergency 
switch by which they may be connected. It will be noted 
that the two sets of bus-bars are kept distinct with their 
own allotted machines and feeders, and that selector 
switches, by which the machines or feeders can be thrown 
on to either bus-bar, are not employed. 

Cable-Charging Gear.—Cable-charging gear is provided 
in the shape of a small motor generator and two trans- 
formers with suitable connections, so that it may either 
be used torun up the cables to working pressure or to 
test them at 15,000 volts. 

A three-phase generator is driven by a D.C. motor, and 
produces current at a normal 2000 volts pressure. This 
current is then stepped up by a bank of two three-phase 
oil transformers, and the pressure is varied by varying 
the field of the 2000-volt generator. Special bus-bars and 
switches are provided in connection with the charging- 
gear, so that a cable may be run up and then put in 
parallel with other working cables, or a working cable 
may be taken off the main bars and discharged for testing 
or other purposes. 

Trunk Mains.—Ten trunk feeder mains at present leave 
the generating station; they are all three-core, lead- 








, 800 Kw. | 1600 Kw. | 4000 Kw. 
“ | Normal. | Normal. | Normal. 
ft. in. ft. in. ft. in. 
1. Height above floor line F 8 24 17, 14 17 8 
2. Centre of shaft above floor 
ae - ‘ ee, ve 2 94 2 7% 
3. Extreme length in direction | 
of shaft + oe 765 | 2 0 19 0 
4. Extreme width 1561 33 0 39 4 
Stator. | 
5. Outside diameter of frame ... 12 1} | 27 0 29 2 
6. - “ ironcore 10 2 | 24 7 26 7 
7. Inside diameter of ‘a 8 64 23 0 23 1 
8. Width of iron core . aa 13 2 1} 
9. Number of slots per pole and 
phase .. oe ue - 2 2 2 
Rotor. 
16, Diameter of fiy-wheel, ex- 
‘luding poles me Ai. FC 21 4 23 0 
11. Diameter of fly-wheel over 
poles .. a es + 8 58 22 113 25 0 
12. Number of poles oie 72 72 
: id wrought iron, bolted 
18. Type of poles .. re to. the wheel | 
{ f Flat cop-|Flat cop- | 
14. Pole winding .. Wire per, edge} per, edge | 
\ \ wound wound 
15. Fly-wheel effect, in foot-tons, 1200 4960 9300 
16. Total weight of machine in | 
tons... oe aa 30 131 197 | 
17. Revolutions per minute 230 83.3 83.3 | 





Fug. 20. 
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Main Switchboard.—Reference to Figs. 1 and 2, pages 
62 and 63 ante, will show that the switchboard is at one 
side of the engine-room. It is arranged in two distinct 
halves, which, however, may be connected by an emer- 
gency switch. The generating plant is numbe con- 
secutively, each of the odd numbers being connected to 
one half of the switchboard, and the even numbers to 
the other half. 

Figs. 2 and 19 (the latter on page 97) show that the 
switchboard is practically a three-decker. The resistances 
for the fields of the machines stand on the main engine- 
room floor, underneath the principal switchboard oiler 
The panels carrying the controlling gear are upon the 
principal pier, The high-tension switches are placed 
on the upper gallery, and are worked positively from the 
petaioel gallery by levers. 

At firat, chimney type switches with fuses in series 
were used, but a little experience with them showed that, 
although they were very satisfactory for small machines, 
they were not reliable in connection with machines 
and long cables. They have, therefore, been replaced 
by oil switches, which are also fitted with relays to act as 
automatic cut-outs, 








| sheathed, paper cables. Six of them go to the City and four 


go to the West End ; means of interconnecting the City 
cables and the West End cables are provided in the City. 
The cables are laid on the solid system, in steel troughs, 
which are heavily bonded to comply with the Board of 
Trade requirements. The cables were ordered when it 
was believed that the Board of Trade regulations for H.T. 
applied to E.H.T., and under this rule }-in. insulation 
was provided between conductors and between conductors 


BOW MAIN SWITCHBOARD 
DIAGRAM OF CONNECTIONS 


EMERGENCY SW/ 


000 VOLTS 


2.C EXCITER 


experience showed that the ebonite discs were better 
replaced by porcelain discs of the modified type shown, 
which give a longer path for creepage ; the form of lead 
sleeve also was improved. 

The heat due to filling the troughing on the solid 
system with hot bitumen causes expansion of the cable 
compound in the sleeve, and a void at the joint; this 
led to special precautions in the shape of short funnels, 
which were temporarily tacked on to the sleeve and pro- 
jected above the top of the troughing. After the trough 
had been filled the insulating material in the sleeve was 
topped up, the funnel cut off, and the hole covered over. 

Sub-stations.—There are four sub-stations in the City, 
each provided with a motor-generator and battery plant. 
As the type of plant used in each is the same, a descrip- 
tion of the Fenchurch-street sub-station will suffice. 

Figs. 23 and 24, page 99, show a plan of the basement and 
a sectional elevation of the building. It will be seen that 
it is arranged for machines and switchboards in the base- 
ment; the ground floor may subsequently be used as a 
battery-room, but it is very convenient for cable stores, 
trucks, and the other loose plant necessary for the street 
work of the mains department. The floors over are laid 
out for batteries. 

This building will take motor generator plant of 8400 
kilowatts capacity. and battery plant of 1600 kilowatts 
capacity on a four-hour rating. 

Switchboards.—The E.H.T. mains are brought to the 
E.H.T. chamber underneath the switchboard platform, 
and are there connected through oil fuses to the ring bus- 
bars. Each motor is connected to the bus-bars through 
oil fuses and a Siemens and Halske chimney-type switch, 
which are also fixed in the E.H.T. chamber. The switches 
are controlled positively by levers from the machine- 
operating panel on the switchboard platform above. 

Each motor generator has its own standard panel com- 
plete. Main switches, ammeters, voltmeters, also field 
switches and ammeters, are provided for both the motors 
and generators. 

A synchronising gear of voltmeter and lamps combined 
is provided for the synchronous motors, and the motor 
field switches are omitted on the panels for induction 
machines. 

The synchronous motors are all started up from the 
generator side, and the starting-switch is used as the 
main switch for one pole of the generator, while the in- 
duction motors can be started alternatively from the gene- 
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= side or from the motor side, and are fitted accord- 
ingly. 
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and earth, the latter so that the cables could be worked 
either with the middle point earthed or unearthed, as 
might be found most desirable. The author does not at 
all t the extra paper, as, out of over 70 miles of cable, 
there has only been one cable fault. 

There was an unfortunate circumstance attending the 
delivery of one lot of cables, due to the makers having 
over-dried them to get a high insulation resistance; but 
the author is pleased to put on record that they were 

romptly replaced by the makers, and since they have 
been replaced there has not been a single fault upon 
them. 

Joints.—No boxes were allowed to be built on the 
route of the trunk mains; special joints, therefore, had 
to be designed which could be made in the steel trough 
without increasing the size of the trough, or unduly 
diminishing the thickness of bitumen between the cable 
and the trough. Several types were tried ; the original 
form selected is shown in Figs. 21 and 22, 97. 

It will be noted that it consists of two ebonite discs to 
keep the three cores in position; short copper sleeves 
were sweated over the three cores, and a lead sleeve wiped 





on over all and filled up with cable compound. Further 





Motor Generators.—Induction motors are preferred in 
some quarters, because they can be started up more 

uickly ; and it is believed that in the event of an acci- 
dent they will maintain their load better than synchronous 
machines, which, however, are prefe by some engi- 
neers because of their better power factor. The regula- 
tion of the direct-curreat side can be managed equally 
well with either type of machine under normal condi- 
tions, 

Rotary transformers have their strong advocates. For 
tram and railway work they are used largely of the fixed 
ratio type. Modifications of this type, to give a variable 

ressure, are more novel, but have been largely made by 

essrs. the A. E. G. for the Berlin works. There are 
also other patents by Messrs. Lahmeyer and Mr. Lacour 
for variable ratio rotaries. 

The small size of a rotary transformer as compared 
with a motor generator is very striking, and seems much 
in favour ; but it must be remembered that the necessary 
transformers are, like the condensers for turbo-generators, 
generally out of sight in a large basement, and the 
mind, if not the eye, must grasp them both together. 

It is stated that ratios will give a higher efficiency ; 








JAN. 19, 1906. ] 


ENGINEERING. 


Or 99 











but from any records that the author has been able to | 


obtain of the practical working of the machines, the 
regulation, although good enough for a power load, is not 
usually sufficiently good for a high-class lighting load. 


After investigating the types of rotaries then avail- | 


able, and considering the respective merits of synchronous 
and induction motors for the particular case, the choice 
fell upon synchronous motors for the majority of the 
machines, with one or two induction motor sets in each 
sub-station. In all cases the motors are wound for the 
full pressure of 10,000 volts, with a uniform size of motor 
of 500 horse-power and a speed of 300 revolutions per 
minute. 

Extreme solidity of construction was called for, and 
heavy insulation, to ensure freedom from interruptions 


postenes tote the ‘‘ outers” of the distributing network | 
|for running the motors. They are thus available at.all 
| times, no matter whether the E.H.T. plant is running or 
| not. 

As the author mentioned in the discussion on Mr. High- | 
| field’s an on ‘‘ Reversible Boosters,” at this Institution 
|in 1901, hand-regulation is used throughout. he con- 
| ditions obtaining are better met by hand-regulation than 
| by automatic regulation, which, although excellent for 
| tramway work as used by Mr. Highfield, would not be 
'so convenient for the work now under discussion. 5 
| drawing of one of the machines is given in Dr. S. P. 
| Thompson’s ‘* Dynamo-Electric Machinery.”} 

| Practically no movement of the brushes is required 





|from no-load to full load of 1200 amperes. The latest 


OUTPUT IN K.W. AND COAL CONSUMED. 
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either mecKanical or electrical. The results have so far construction is even better, as in it the generator machines 
quite realised the highest-expectations. Asso much—in are provided with compensation poles, and can run 
fact, everything—depended on the smooth running of from full load in one direction to no-load, and up to full 
these machines, the author did not feel justified in ex- load in the other direction, without moving the brushes 
perimenting with light high-speed machines ; and it will or showing any signs of sparking. 
be very interesting to see whether the result of working, Battery-room floors have frequently caused some 
some of the higher speed and lighter machines now being | anxiety. In the author’s experience, with small cells 
made is equally satisfactory. ; where there is apt to be a good deal of acid splashed and 
The motors in some cas3s drive 350-kilowatt generators | dropped, blue-brick laid on cement, but grouted up with 
wound for the full pressure, 400 to 440 volts, across the | pitch instead of cement, has proved thoroughly satis- | 
“outer” wires, and in some cases they drive ,two gene- | factory. He has also used asphalte, but found that this 
rators, each of 175 kilowatts capacity, which are wound | was not sufficiently hard : the cell-bearers sink into it in | 
for 200 to 220 volts, and are used as balancers on the | course of time. In subsequent work, where the cells do 
three-wire system. | not stand on lead-covered steel joists, they stand on con- | 
Fig. 25 is from a photograph of a synchronous machine, | crete screeded over with a hard cement smoothed off and 
and oi . 26, page 100, is from a working drawing, and | tarred with two coats of Stockholm tar. This has been 
shows the same machine in sectional elevation. Figs. 27 | found to withstand any acid dropped on to it in the 
and 28, page 101, are similar views of a balancer set driven | ordinary course of working, and has proved a cheap and 
by an induction motor. | efficient floor. 
Table IV., e 100, gives the leading particulars of | Supply.—The supply into the districts presents little 
each type of ion novelty. The Ludgate area was first supplied from the 
Storage Batteries.—The batteries at Fenchurch-street | Western districts of the Charing Cross Company at 2 by 
at present comprise 204 cells, each of 4000 ampere-hours | 100 volts on the three-wire system, by simply extending | 
capacity at a four-hour rate, made by the Tudor Accu- | the as network, and supplementing the supply from | 
mulator Company. The over-all dimensions of each cell | the old sub-stations with a temporary plant in Ludgate | 
ire 24 in. by 48 in. by 45 in. high, and its weight in sub-station. Before the Bow generating station was started | 
working order is 3000 Ib. | there were more than 50,000 lamps supplied in this way ; | 
In accordance with the author’s standard custom for | the pressure, therefore, was kept at 2 by 100 until this | 
several years past, end cells are not used, their place being | year, when a change to 2 by 200 volts an to be effected. 
taken by reversible boosters. When he first used this | The other three districts of the City—Fenchurch-street, 
system in the Short’s-gardens sub-station the motors were | Cannon-street, and Beech-street—are all supplied at 2 by 
wound for the Lambeth pressure, 1000 volts direct-current, | 200 volts. . 
to avoid double transformation losses. Had boosters; The feeders and distributors are paper-insulated, lead- 
with high-voltage motors been used in the City, the sizé covered cables laid on the solid system, with spareways 
18 So small that step-down transformers would have been into which further feeders can drawn as required. 
necessary. It was therefore decided to use the ordinary! Each feeder is provided with an automatic cut-out in the | 





|. Before the 


sub-station, and|the distributing networks supplied b 
separate feeders are interconnected through <peleeel- 
type fuses. > te "eae 

General Working Results.—The w plant to 
run in May, 1902. Fig. 29, below, showing weekly output 
of British thermal units generated and coal used, is inte- 
resting, as it indicates the value of the plant more truly 
than any other tests. 

The units and coal are plotted on a 1 to 4 scale, and it 
will be noticed that, almost throughout, the coal used is 
less than 4 lb. per unit. 

The coal used at first was large Welsh, but in the 
second half of 1904 small Welsh an to be used in 
gradually increasing quantities, and through the winter 
not much more large coal was used than was necessary 
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for lighting the fires, and a little on the peak. During 
the year 1905 the quantity of large coal used has been 
infinitesimal. 

As mentioned on page 98, the chimney-type switches 
first installed have been replaced by oil-switches in the 
generating station. 

type of switch and fuse was decided upon, 
in the year 1900, extensive test-room experiments were 
made, and under any conditions there obtainable the 
a te switch and tubular fuses operated ' satis- 
factorily. Various fuses were experimented with. The 
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TasLe I1V.—Particulars of Motor Generators. 


Description. Synchronous Type Induction Type. 
ALTERNATING-CURREST 

Moror. 
1. Over-AlU Dimensions. 


Height above floor line a 7 ft. 11 in. 8 ft. &4 in. 
Centre of shaft above floor 

line .. - os es 6.7 d2 rw 
Extreme Jength in direction 

of shaft oe + a! Bs 2,2 » 
Extreme width ee us ie 8,6 ,, 
Revolutions per minute § 365 


2. Stator. 


Voltage, phase, and cycles. . '10,000 volts, three- 














phase, 50 +) apy phase, 50 cycles 
Outside diameter of frame. . 8 ft. 4} in. 8 ft. 44 in. 

8 » iron core 6,, 4 *”» 6,, 8» 
Inside diameter of iron core Das | ae 5 » Se 
Width diameter of iron core be O's : ~ 
Number of slots per pole and 

phase. . we és 2 3 

8. Rotor. 

Diameter of flywheel over 

poles .. = ih = 5 ft. 64 in. ree 
Outside diameter of iron core ~ 5 ft. 64 in. 
Number of poles 20 16 
Type 7 Solid mild steel | 

bolted to wheel , P 
Winding yire Bar winding in 
slots with slip- | 

Continvous-OCuRRENT MoTOR rings 

4. Field Magnets. 

Material ne ° ° Steel Cast iron 

Outside diameter of yoke.. 7 ft. 2 in. 5 ft. 10 in. 

Inside oe o Dus Ge 5 ft. 

Width of yoke oe 1 ft. 14 in. 

Number of poles ee 8 , 8 

Type ‘ .| Solid, with mild |Solid, mild steel 
steel laminated) laminated pole- 
poleshoe shoe — 

Radial depth of poles 10} in. [7 

Winding os se Wire Wire 

5. Armature. 

Voltage and amperage 400-480 v., 875 a. | 100-120 v., 1500a. 

Outside diameter 4 ft. 3 in. 8 ft. 14 in. 

Air-gap.. ~ se 0.275 in. 0.275 in, 

Length of laminations 1 ft. 14 in. 10 in. 

Number of slots 192 80 

Winding Re s Series parallel Parallel 

6. Commutator. 

Diameter ve ee 2 ft. 6} in. 2 ft. Lin. 

Length .. - os 9} in. 1 oe 8 os 

Number of segments 160 
Equalising con- | Equalising con- 

nections | nections 


Brushes 8 sets of 6 carbons /|8 sets of 8 carbons 


type adopted consisted of two tubes in parallel. The 
main tube was of = about 14 in. in diameter, and 
open at each end, It contained the main fuse wire. A 
second tube of ebonite, very small in diameter, contain- 
ing a fine wire fuse, intended to break last and take 
the spark, was fitted in parallel with it. Experience, 
however, showed that laboratory tests are of little value 
as indicating the performance of switches and fuses 
which may have to open circuits under the working 
conditions which obtain in a large power plant. It was 
found that these fuses were apt to maintain the arc, 
instead of breaking promptly when the 1600-kilowatt 


10,000 volts, three- | 
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machines were working. A further set of experiments 
was then made, first in the direction of filling the glass 
| tubes with cable compound and also with oil, neither of 
| which was satisfactory, as the heat in the fuse wire was 
conducted away by the surrounding compound, and it 
was therefore impossible to correctly calibrate a fuse ; 
and, further, the small explosions made in the oil or 
cable compound due to the fuse acting, distributed the 
medium in the immediate vicinity, and so rendered this 
type of fuse impossible for switchboard work. As the 
| experiments were continued, a type was developed which 
| has operated most satisfactorily. While it is an oil fu 

| the actual fuse wire is above the surface of the oil, an 
covered by a little insulating chamber, which contains the 
| metal vapour until it is blown under the surface of the oil 
| as the bottom terminal of the fuse is dragged away by the 
action of a spiral spring. ; 

The substitution of oil switches for the chimney-type 
switches in the generating station rendered the retention 
of fuses there unnecessary ; but this type of oil fuse is now 
being used throughout the sub-stations. 

Previous inquiry as to the procedure with three-phase 
underground lines, none of which was working at more 
than volts, and also with overhead lines at higher 
pressures, showed gael that no particular care was 
taken in switching the cables in or out; but the author 
was not satisfied that the plant herein described, com- 
prising large machines an 





could be worked at 10,000 volts without special pre- 


ete oscillo- 





cautions ; he therefore arranged for a com 
graph investigation to be mad 


e by Mr. W. Duddell. 


long underground cables, |. 


Fia, 25. 


In view of the great importance of the matter, and the 
dearth of public information on the subject, the results of 
the investigation will be found in the Appendix, page 102. 
The investigation was undertaken jointly by the author’s 
company and Messrs. Lahmeyer, and he is indebted to 
them for allowing the publication of the report, and also 
to Mr. Duddell for the thorough and painstaking way in 
which he carried out the tests. He also takes the oppor- 
tunity to put on record his high i of the debt 
that engineers owe to Mr. Duddell for the invention and 
perfection of the instrument which renders the carrying 
out of such tests ible. 

The general scheme of the tests was first to take the 
pressure curves of the generators under steady running 
conditions, with the station bus-bars only energised. 
Further curves were then taken of the machines running 
on one and more feeders, and also of the pressure between 
the cores of a cable when only some of the cores were 
connected to the bus-bars, the neutral point, as usual, 
being connected to earth. The curves taken under steady 
conditions were obtained on photographic plates. 

The research was continued by investigation as to what 
occurred during switching when the records were taken 
on films. Preliminary switching tests were made at 
5000 volts—that is, half normal working pressure—when 
the maximum volts were found to be about twice the 
normal. 

The result of the experiments was to show that 
resonance was more likely to occur if the periodicity was 
varied, and that therefore it was dangerous to switch a 
cable in at a low frequency and then run up to norma 
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filled with a solution of glycerine and water. What at | 


speed on the cable, and that the safer procedure was to | at | 
first appeared to be unaccountable changes took place in 


switch it on the normal frequency with low volts and | p ble « 
then raise the pressure. 'some of the resistances ; investigation showed that they 
It was then further shown that under working condi- | were due to the action of sodium or other salt in the air. 
tions, in the event of a circuit being opened through, for | Alternative solutions have also been tried with sodium in 
instance, the action of a fuse, a surge was likely to occur, | them, which were found to be more constant. 4 
and that it would be safer to provide spark-gaps. A! Further experiments have been made, and are still | 
spark.gap in itself, although a safety-valve for a surge, | being made, in the direction of dry resistances, as, no 
may start a rush of current which will cause further | matter how good it may be, a liquid resistance always has | 
surges. The use of spark-gaps asa remedy may easily be | the disadvantage that it is liquid, and may leak. 
worse than the disease ; it is, therefore, very important! Attempts to obtain rods madeof graphite mixture have 
to carefully consider the amount and form of resistance | not up to the present been successful, and forms of pressed 
to be used in series with them. The common form of | phite contained in cylinders, which, though satis- 
horn type spark-gap was experimented with, and aban- | factory for low pressures, have not yet proved reliable | 
doned in favour of a spark-gap of the type shown in Fig. 30, | for high pressures. ‘ AS 
page 99, which has carbon on the one side and copper on| In view of the amount of high-pressure plant now being 
the other. The travelling of the spark up the parallel| made, the author ho that manufacturers will give 
portion of the horns is increased by the chimney action | attention to this detail, and sroduce a high resistance of | 
of the glass enclosure, and the result of many tests has | small bulk which can be relied on under working con- | 
been to show that they may be calibrated and set with | ditions. : 1m, 
much greater accuracy than the ordinary bent wire horn| The width of spark-gap employed is 4.5 millimetres for | 
type. | 10,000 volts working pressure—t.e., 5800 volts between 
As regards resistances, a non-inductive type must, of | each phase and earth with the centre of the star earthed. 
course, be used, and after many experiments an extended | A spark will jump the gap at 12,000 volts when the horns 
trial was given in the form of liquid resistance, also | are clean and the atmosphere normal. 
shown in Fig. 30, which consists of earthenware vessels! Occasional and irregular working of the spark-gaps 





soon attracted attention, and the author determined to 
try and find out the causes which resulted in these surges. 
For this purpose a detector was extemporised for experi- 
mental use, and subsequently adopted in a more per- 
manent form. 

Fig. 31, page 99, is a Capa of the connections. The 
apparatus consists of a small transformer, with its primary 
inserted in the earth wire of the spark-gap resistance, 
without adding appreciable self-induction to the circuit, 
and a relay which is actuated by the secondary and rings 
a bell; or it could equally well mark a time-recorder. 

When a discharge occurs the relay shutter falls, causes 
the bell to ring, and so calls the attention of the switch- 
board attendant, who notes on a report form the exact 
time, and whether any change in switching or alteration 
in the conditions of running was made. These reports 
are then collected and examined with the running logs of 
the other stations, when frequently the effect in one 
place can be directly traced to the cause in the same or 


| another place. But, again, there are many occasions when 


no cause can be assigned. ; 

Irregularities when starting up machines, although not 
sufficient to affect easy synchronising or switching in, are 
prolific causes of spark discharges. 

On two occasions small measuring transformers have 
gone to earth, and their failure not only immediately 
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Fig.32. Oscillograph Tests at Bow Generating Station 
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(9166 ¥) (Scale. 2mm. = 3,00 volts.) 


followed discharges, but was preceded by discharges | 


during the previous day. 

Faulty insulators have caused interruptions, and on 
nearly every occasion discharges have nm reported, 
which emphasises the fact that sudden interruptions 
cause surges all over a system. Another curious fact 
is that after a failure the spark-gaps have acted for some 
time after all obvious indications of the trouble were 
over, from which it would appear that a system took 
some time to recover from a severe shock; in fact, it 
might almost be human in this respect. 

The subject of ~~ is a very interesting one, and the 
author hopes it will taken up in other quarters, and 
that such data may be forthcoming as will throw light 
on some of the unexpected incidents that happen in 
working E.H.T. plant. 

The author mentioned the effect of atmospheric changes 
to Professor Epstein, who subsequently found that he 
could so set a spark-gap that it would, when protected 
from dust, give very reliable indications of the humidity 
of the atmosphere. 

In conclusion, the author tenders his apologies to the 
members for the length of the Paper, and for the omissions 
in it, many of which might be filled up by another paper 
if time permitted ; and thanks the various manufacturers 
for the ready help they have given to him. 

He also takes the opportunity of thanking his assistants 
for their help in carrying out the scheme and in the pre- 

tion of the paper ; they are! nwnerous to name, 
ut special thanks are due to Mr."H. W. Kingston, who 
took nearly the whole of the photographs shown. 





APPENDIX. 

The wave - forms in Figs. 33 and 34, above, taken 
with those given in Fig. 32 for the 800 - kilowatt 
generator, show the effect of increasing the load from 
0 to 500 kilowatts on one of the small sets. The wave- 
form with a load of 250 kilowatts is very similar to that 
obtained when there was no load at the end of the 
feeders ; the last curve with 500 kilowatts is a little more 
irregular. 

As the wave-formsare very satisfactory in shape under 
all the conditions penn: § it remains to consider the 
possibility of dangerous conditions arising, due to dif- 
ferent arrangements or to future extensions. With the 
1600-kilowatt machine there is a tendency to a resonance 
of the thirteenth harmonic with three City feeders, and 
to a resonance of the elevent) harmonic with four City 
feeders ; that is to say, witha capacity of three feeders 
the circuit formed by the generator and feeders has a free 
frequency of 650 periods per second, and for a capacity 
of four feeders 550 periods per second. Reducing this by 
Kelvin’s law, the free frequency would be 1100 periods per 
second for one feeder. 

The resonances which may be dangerous are those of 
the fundamental, the third (the third harmonic exists 
between one terminal and the neutral point) and fifth 
harmonic. In order to obtain a resonance of the funda- 


mental, which would be very troublesome and dangerou 
the product of the self-induction into the capacity would 
have to be 484 times as large as with one feeder and one 
1600-kilowatt machine. 
kilowatt sets is probably double that of the 1600, so that 
for a resonance of the fundamental with an 800-kilowatt 


The self-induction of the 800- 








- 1,600 k.w. Generator energising 1 Feeder, 
The Oscillograph was connected between Cores 2 and 3 of Feeder. 
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(9166.2) (Scale. 2 mm.=1500 vaits.) 
set about 240 times the capacity of a City feeder would 
be required; this is never likely to occur. The re- 
sonance of a third harmonic is also for the same reason 
unlikely. A resonance of the fifth harmonic would 
require 19.4 times the capacity of a City feeder with a 
1600-kilowatt set, and 9.7 times with an 800-kilowatt 
set. This could therefore occur with the present plant, 
though it is not likely that nearly all the feeders will 
ever be connected to an 800-kilowatt set at times of light 

If at any time it is proposed to energise one or more of 
the feeders by means of any 2 having a high 
self-induction, such as a very small alternator used with 
or without a transformer, it is necessary to take great care 
that the self-induction does not have such a value as to 
make it possible to have a dangerous resonance of the 
fundamental or one of the lower harmonics. It is to be 
noted that larger generators than at present installed 
will probably have less self-induction, and will therefore 
be, if anything, less liable oe resonances ; 


to 
several generators in parallel ve as if they had less 


SWITCHING TESTS AT THE BOW GENERATING STATION. 
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Fig 386. Switched on and off in the order 3, 1, 2. 

Switched i sa 3 

poe nents tenes ea 
cw WV VV a a 





Maximum volts ¢,000 


Switched on Core 1. 


ANNNA 
DIIS ISA YUVA 
Switched on Core 2. 


vil | Ln \\ 


Maximum volts 8,00 Note, Sparked in making aoe | 
~s 
Switched off Core 3" 
. 


NANNNAAaA» 
\WWWiw 


Switched off Core 1. 


NAN 
VIVA 


Switched off Core 2. 


LANA AAR SS 
VYVvVUVVVV VY 


(9166 ¥) (Scale. 2 mm. = 3,000 volts.) 


ANNAAAAN 
VVV\ 


Nf 
VVU\ 





self-induction than one machine. It appears, therefore, 
that as far as resonances are concerned, the plant is very 
free from dangers. 


Switcuine Tests at 5000 R.M.S. Vo tts. 


800- Kilowatt, Generator Switched on and off Cannon- 
Street Fe * on Open Circuit Recording Wave-Form 
of P.D. between Cores Nos. 2 and 3. 

Frequency, 50 periods per second. 

The cores were switched on’ and off one at a time. 
There are many wave-forms omitted between one print 
and the next in Figs. 35 and 36. 

As might be expected, the highest P.D.’s are recorded 
when the oscill ph is connected between the first and 
second cores which are switched on. The highest instan- 
taneous value of the P.D. recorded was 9800 volts, or 
nearly twice the R.M.S. value (5000), so that it should 
just safe to switch on a feeder on o circuit at 
10,000 R.M.S. volts; if the insulation will stand 20,000 
R.M.S. volts, this would give a margin of safety of about 
40 or 50 per cent, 

The oscillations which occurred between the self-induc- 
tion of the generator and the capacity of the feeder are of 
very high frequency, and die down so quickly that it is 
difficult to estimate their frequency with any accuracy. 
Measurements on the films make the frequency about 750 
periods per second, and this is in accordance with the 
value one would expect deduced from the sega to 

ive resonances under steady running conditions, which 

ave already been noted. 

800-Kilowatt Generator Switched on and off Cannon- 
Street Feeder on Open Circuit Recording Wave-Form of 
P.D. between Core No. 2and Earth. (Lead.) 

Switched on cores in the order 2, 3, 1. Switched off in 

the order 1, 3, 2. Further wave-forms are given in 

Fig. 37. 
oe change of voltage on the cable, or of cur- 

rent through the machine, will tend to set up oscillations 

whose amplitude will be the greater the less the losses in 
the system, so that any sudden changes in P.D. or cur- 
rent, especially when a cable is on open circuit, are dan- 
pa. Thus it is dangerous to switch on an unloaded 
eeder or to switch off, or remove by a fuse, a very heavy 





load or short circuit, if by so doing any unloaded or 
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lightly-loaded feeder is left connected to the generator. 
Added to the high P.D.’s produced by these oscillations, 
which do not seem to exceed three times the R.M.S. 
value, there are the much higher P.D.’s, which can be 
set up when any unstable arcs or sparks occur in the 
circuit. 

It is most important to avoid any arcs or me any 
sort whatever occurring in the circuit, or they will pro- 
bably produce sufficiently high voltages to break down 
the insulation. The breakdown of the insulation in a 
single place generally produces an arc or spark there, 
which in its turn aggravates the evil, producing still 
higher voltages and further ee Thus a single tiny 
are or spark may lead to the breakdown of a lot of valu- 
able plant, and cause an oe of supply. 

As it is necessary to be able to switch in and out 
feeders without shutting down the station, charging gear 
was provided for the purpose. 








Our Rams ABRoAD.—The exports of rails from the 
United Kingdom last year were scarcely so large as had 
been anticipated, the shipments for mber having 
only been 36,452 tons, as compared with 50,818 tons in 
December, 1904, and 38,251 tons in December, 1903. The 
decline observable last month would have been still more 
considerable but for the fact that the exports to Argentina 
rose to 14,586 tons, as compared with 7457 tons and 9942 
tons in December, 1904, and December, 1903, respec- 
tively. The colonial demand moved on as follows in 
December and the last month of each of the two previous 
years :— 


Dec., 1905. Dec., 1904. 





Colonial Group. Dec., 1903. 
tons tons tons 
British South Africa 2764 209 4,574 
British India - 6021 24,175 13,121 
Australasia .. 1824 1,209 625 
Canada nil nil nil 


The aggregate exports for the whole of 1905 were 546,644 
tons, as compared with 525,371 tons and 604,076 tons re- 
spectively. In these totals the Argentine Republic 
figured for 103,913 tons, 83,063 tons, and 46,308 tons 
respectively. The colonial demand attained the follow- 
ing importance during the three years :— 





Colonial Group. 19065. 1904. 1903. 
tons tons tons 

British South Africa 28,450 59,909 122,108 
British India 167,364 152,040 122,524 
Australasia .. 34,833 36,235 45,237 
Canada 31,455 39,738 83,7ES 


It will be seen that the demand for British rails in South 
Africa has experienced a very sharp contraction in the 
last two years. The Australasian demand has been lan- 
guid, and the consumption of British rails in Canada has 
also been distinctly disappointing. On the other hand, 
some compensation has been found in larger shipments to 
British India. The value of the rails exported from the 
United Kingdom last year was 2,732,380/., as compared 
with 2,544,289/. in 1904, and 3,212,700/. in 1903. 





Ovr Locomotive Exports.—The value of the locomo- 
tives exported from the United Kingdom in December 
was 238,290/., as compared with 230,292/. in December, 
1904, and 167,070/. in December, 1903. The value of the 
shipments made in December would have shown a de- 
cided falling-off but for the fact that engines were ex- 
ported to South America during the month to the value 
of 138,923/., as compared with 40,214/. in December, 1904, 
and 7122/. in December, 1903. The colonial demand for 
British locomotives was extremely languid in December, 
comparing as follows with the corresponding movement 
in December, 1904 and 1903 :— 


Colonial Group. Dec., 1905. Dec., 1904. Dec., 1903. 











£ £ 
Rritish South Africa 772 33,261 26,547 
British India <A 18,169 95,672 61,972 
Australasia .. 1,108 3,753 3,860 
The aggregate value of the engines exported throughout 


agi 
1905 was 2,334,572/., as somgaree with 1,929,311/. in 1904, 
and 2,358,700/. in 1903. The total for last year was 
greatly helped up by the excellent South American 
demand, which was represented by a value of 824,805/., 
as compared with 377,030/. in 1904 and 217,493/. in 1903. 
Locomotives were also exported to Spain last year to the 
value of 46,986/., as compared with 22,657/. in 1904, and 
41,741/. in 1903. The value of the engines exported to 
the tlree principal groups of Colonies during the last 
three years was as follows :— 


1904. 1903. 





Colonial Group. 1905. | 
i £ es or 
British South Africa 64,768 492,406 | 590,260 
British India _ --| 764,902 | 670,421 588,041 
Australasia .. 24325 | 97,420 | 351,662 


The depression prevailing in the South African demand 
is very remarkable. British locomotives also appear to 


have lost ground considerably upon Australian markets. 
On the other hand, 1905 witnessed an encouraging inquiry 
for our railway engines in British India. 








JHELUM RIVER HYDRO-ELECTRIC POWER 
INSTALLATION IN BRITISH INDIA. 


Tue Government of British India has for some time 
pursued a broad-minded policy in developing the 
latest possibilities of the immense and valuable country 
over which it exercises sovereignty, and its officials 
have interested themselves in providing for the future 
welfare and enlightenment of the native inhabitants. 
Among other laudable projects which the Government 
has instituted, has been the commissioning of some of 
the most capable Royal Engineers to plan for and con- 
struct public works, such as would aid in the general 
advancement of the native industries and the develop- 
ment of the commerce of the country. 

The first notable project undertaken for the genera- 
tion and distribution of electricity was that of the 
Cauvery power scheme, located in Mysore State, in 
Southern India. Work on this plant was started in 
1900, the initial installation being completed, after 
many difficulties, in June, 1902. About a year ago, 
the second installation or extension of the plant, con- 
— of 3610 kilowatts generator capacity, was com- 
pleted. This increased the possible output of the entire 
plant to 7920 kilowatts, making it the largest hydro- 
electric installation now operating in Southern Asia, 
if not on the entire Continent. 

The chief credit for the completion of the Cauvery 
power plant is due to Major A. J. de Lotbiniere, R.E., 


deputy chief engineer of the Government of Mysore, 


who not only conceived the plan of the installation, 
but successfully arranged for the financing of the 
entire project, overcoming prejudices that would have 
deterred a man less sound in his convictions. He after- 
wards arranged for the purchase of the entire elec- 
trical and bydranlic equipment and supervised its 
installation. 

The power scheme next to be undertaken after the 
Cauvery is the Jhelum power installation on the 
Jhelum River, in Kashmir, in North-West India. 
This power plant is to be installed near Rampur, 
about 50 miles below Srinager, where a six-mile con- 
duit will give a head of water at the plant of about 
400 ft. The present plans call for an installation of 
about 20,000 horse-power. 

It is planned to use the power for operating the 
Kashmir section of the Jhelum Valley Railway elec- 
trically along its entire length of 180 miles. A single- 
ee" system of traction will undoubtedly be installed. 

ossibly the most important immediate use to which 
the power will be put will be in operating dredgers for 
the purpose of deepening the Jhelum River in the 
Kashmir Valley, and thus minimising the floods which, 
under existing circumstances, periodically devastate 
theentire country. The contemplated plant will also 
allow of the reclamation of a very large tract of land, 
and permit of the storage of water in Wular Lake, 
above the power plant, for sale to the Punjab Irriga- 
tion Department. Another important use of the 

wer will be for operating the large silk factory at 
rinager, and also for supplying with current the 
electrical water-heaters in the silk mill. In addition, 
the power will be utilised for other industrial purposes 
and for lighting in Srinager and in Abbotabad, Murree, 
and Rawal Pindi, prosperous towns in the British 
Province of Hazara, lying to the west of Kashmir. 

After successfully completing the preliminary ar- 
rangement for carrying on the important work con- 
nected with the Jhelum power installation, Major de 
Lotbiniere was instructed last May, by the Jammu 
and Kashmir State Council, acting for the Maharajah 
of Jammu and Kashmir, to proceed to Europe and 
America in order to interview the leading hydraulic 
and electrical manufacturers, and to ask those selected 
to bid upon the machinery and materials for the plant. 
Carrying out these instructions, he visited the works 
of those leading manufacturers on both continents 
who were considered for the work, and personall 
inspected their manufacturing establishments, as well 
as power plants in which their machinery was 
operating. 

As a result of this careful investigation, Major de 
Lotbiniere, who had full powers for the acceptance 
of the tenders submitted, has recommended to his 
Government that the contracts for the entire hydraulic 
and electrical equipment be placed with firms in the 
United States. The contract for the hydraulic equip- 
ment was awarded to the Abner Doble Company, of 
San Francisco, U.S.A., and calls for the hydraulic 
plant complete from the forebay to the tailrace, in- 
cluding the intake, valves, pressure pipes, pressure 
pipe vst Simin, interior piping, water-wheels and 
nozzles, hydraulic governors, and all details necessary 
for the hydraulic equipment. The apparatus and 
SS are to be delivered at the port of Karachi, 
India. 

The gravity conduit line for the power plant will be 
approximately 34,000 ft. in length, and for the upper 
8500 ft. will consist of an excavated ditch lined with 
masonry. The remaining portion of the water channel 
will consist of a rectangular flume, or a wooden stave 
pipe, such as has been installed so successfully in con- 
nection with plants of this character on the Pacific 





coast. The flume will have a capacity of over 500 
cubic feet per second. The forebay at the end of the 
ravity line and at the head of the —— pipes will 
constructed of masonry, and will be provided with 
special head-gates. The sliding elements of the intake 
gates will be of timber, all iron and metal parts neces. 
for the construction of the gates being furnished 

by the hydraulic contractor. 

The pressure lines will consist of riveted steel pipes 
designed with a factor of safety of five, each supplying 
one of the hydro-electric units. For each pipe-line a 
stand-pipe and two special vacuum valves will be pro- 
vided, in order to protect the pipe against injury in 
case the water should be drawn out suddenly, 

At the lower end of each pressure line the last 
length of pipe will terminate in a flange which will 
be bolted to a massive cast-iron thrust-block that will 
rest on a heavy cast-iron sole-plate or base. The 
latter will be mounted on a substantial masonry 
foundation and held in position by anchor-bolts. 
This fitting will be designed to take the entire hy- 
draulic thrust of the pipe, an ample factor of safety 
being allowed, so that under the most severe conditions 
there will be no strain on the branch piping in the in- 
terior of the power-house. Each pressure line will 
consist of a riveted steel pipe varying in diameter 
from 30 in. to 36 in., anda 54-in. to 36-in. taper pipe, 
10 ft. long, at the upper end. The pipes will be 
790 ft. ftom th, and will deliver the water under an 
effective head of 400 ft. 

The interior piping of the power-house will consist 
of welded pipe with welded flanges, all piping and 
fittings beyond the thrush-block being designed with 
a factor of safety of 10, and subjected to a test pres- 
sure of 14 times the working pressure for a period of 
five hours. 

Twelve main units and three exciter units have been 
planned for the equipment of the power-house, Each 
main unit will consist of a Doble tangential water- 
wheel, with automatic oil-preesure governor, delivering 
1765 brake horse-power to the shaft, under an effective 
head of 400 ft. Each wheel will be direct connected 
to a 1000-kilowatt alternator, the speed of the unit 
being 500 revolutions per minute. The exciter units 
will each consist of a Doble tangential water-wheel 
delivering 285 brake horse-power to the shaft, under an 
effective head of 400 ft. Thes of the exciters 
will also be 500 revolutions per minute. 

The hydro-electric units will be of the Doble 
standard two-bearing type, the wheel-runner - being 
fastened on the end of the shaft. Foreach of the main 
units the Doble Company will furnish a high carbon 
open-hearth-steel forged shaft, and two bearings of a 
special ring-oiling type, provided with revolvable bear- 
ing shells. The exciter water-wheel runners will be 
mounted on the extended ends of the exciter generator 
shafts. 

The water-wheels will be equipped with ellipsoidal 
buckets, needle regulating - nozzles and centrifugal 
water-guards. The regulation of the main units will 
be effected by means of hydraulic governors operating 
jet-deflectors. For the exciter units hand regulation 
will be provided by means of the needle nozzles. The 
gate-valves for each wheel will be of special construc- 
tion, with outside screw and yoke, bronze mounted, 
with by-pass. 

The power-house will be of solid masonry construc- 
tion, and will have a wide veranda as a protection 
from the tropical sun. A double steel roof will be 
provided, and two travelling-cranes will be installed 
for handling the machinery. The transformers will 
be installed in a bay of the main building or in a 
separate structure. 

The conditions under which the plant will be in- 
stalled are decidedly out of the ordinary, as compared 
with similar work in this country. The specifications 
for the electrical and hydraulic equipment stipulated 
that no single piece of machinery should weigh more 
than 4 tons when packed, for the reason that there is 
200 miles of road transportation, including a lift over 
a range of mountains ft. high. Transportation in 
that section of the country is limited to bullock-cart, 
and no single-piece of eng | heavier than 4 tons 
can be transported, a total of 5 tons, including the 
trolley (cart), being the maximum weight that can be 
hauled over the mountains. 

Portland cement costs 7.50 dols..per barrel delivered 
at the site, making its use prohibitive for heavy con- 
crete work. However, there is plenty of natural 
rock in the vicinity, so masonry construction will be 
used for the walls of the power-house and for the 
foundations of machines, intake, forebay, &c. 

The entire hydro-electric installation will be con- 
structed, erected, tested, and placed in operation 
under the supervision of Major A. J. de Lotbiniere, 
R.E. Major D. Fraser, R.E., and Captain Thomson, 
R.E., will act as his engineering representatives in 
London. Mr. A. C. Jewett, formerly of the General 
Electric Company, will serve as installing engineer for 
the Government. Mr. Jewett was connected with the 
installation of the Cauvery plant, and his selection as 
erecting engineer for the Jhelum River installation 
comes as a well-deserved recognition of his ability. 
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YEAR-BOOKS AND ANNUALS, 


Willing’s Press Guide. Edited by Messrs. JAMES 
Wire, Jun., Limited, 125, Strand, W.C. [Price 1s. ] 
—This is the thirty-third annual issue of Willing’s 
Index to the Press of the United Kingdom. It gives 
the title, address, price, and name of publishers of all 
newspapers, magazines, reviews, annuals, guides, &c., 
issued in Great Britain, classified in alphabetical 
sequence; also under professions, trades, interests, 
religions, denominations, and so forth. It contains 
besides a list of telegraphic news and reporting 
agencies, and lists of the principal colonial and foreign 
journals, The book forms a complete directory of its 
kind. 


The Fleet Annual and Naval Year- Book, 1906. 
Compiled by Lioner, Yexury. London: The West- 
minster Press (Messrs. Gerrards, Limited,) 41la, 
Harrow-road, W. (publishers of the Fleet). [Price ls., 
paper cover, and 2s. 6d. bound in cloth].—This is an 
annual written, as the author states, more in a popular 
than a technical style, published at a price which 
places it within the reach of the millions, and giving 
particulars of our own and every other navy. The 
various chapters dealing with our shipbuilding yards, 
with the torpedo, floating mines, submarines, and 
other naval matters, also the notice of the different 
navies which accompanies the tables giving the various 
fighting units, will be found of interest. A — 
chapter gives the result of tests of gun-layers in H.M. 
Fleet during the past year. We welcome the appear- 
ance of this annual, and wish it every success and a 
wide distribution. May we point out that although, 
as the French say, ‘‘ there is no orthography for 

roper nouns” (there are, in fact, six or seven dif- 
erent ways of spelling the names of Russian admirals), 
the names of the late French Minister of Marine, of 
several French ships, and other words are mis-spelt. 
The book contains 110 pages of subject-matter and 
tables, a number of plates, and concludes with a 
calendar of histcrical naval events and items of general 
information. 


The African World Annual, No. Ill. Edited and 
compiled by Leo WetnTHAL, HarTLEY KNIGHT, and 
Moses Roprrts. [Price 2s, net.]|—The 280 pages of 
this annual cover a large amount of illustrated infor- 
mation on African enterprises, from Alexandria to Cape 
Town. They form very interesting ie The his- 
tory, the present situation, and the possible future of 
various districts and branches of industry are carefully 
entered into. The capital, directorship, and staff of 
all the mining groups are given, with illustrations of 
some of their workings. 








Official Year-Book of the Scientific and Learned 
Societies of Great Britain and Ireland. Twenty- 
second annual issue. London: Charles Griffin and 
Co., Limited, Exeter-street, Strand.—This book deals 
with all the learned societies of the country, and gives 
the names of their officers, the dates of meetings, the 
membership and fees, and the list of their publications 
and papers, which covers a period of one year. 


Almanacks, &c.—We have received almanacks from 
the following firms :—Messrs. Wilson, Hartnell, and 
Co., Limited, electric light and power engineers, 
Volt Works, Leeds; Messrs. Witty and Wyatt, 
Limited, 88, Leadenhall-street, EC., illustrating a 
variety of their material and tools for engineers and 
contractors ; Messrs. John Smith and Co., engineers, 
millwrights, iron and brass founders, Grove Works, 
Carshalton, Surrey ; Messrs. Wilkes and Co., printers, 
88, Walworth-road, S E. ; Messrs. Stegmann and Co., 
electrical engineers, Clapham Junction, S.W.; Messrs. 
W. .H. Wilcox and Cc., Limited, manufacturers of 
general engineers’ stores and fittings, 23, Southwark- 
street, S.E.; the Alexandra, Newport, and South 
Wales Docks and Railway, giving particulars of the 
dock appliances and a tide-table.—The Melbourne 
Argus have sent us a booklet giving the tables of the 
Australasian mails for 1906.—Messrs. W. T. Glover 
and Co., Limited, Trafford Park, Manchester, have 
issued their fourth annual tear-off sheet almanack, 
giving day-by-day extracts from the Proceedings of 
the Institution of Electrical Engineers, and other 
associations, also a number of interesting and humorous 
items. In addition to their almanack, Messrs. W. T. 
Glover and Co. have sent us a pipe-cleaner.—We have 
received a copy of their wall almanack from Messrs. 
Mavor and Coulson, Limited, engineers and electri- 
cians, 47, Broad-street, Mile End, Glasgow. — Messrs. 
Nalder Brothers and Thompson, Limited, instrument 
manufacturers, 34, Queen-street, E.C., have issued a 
very handy office-desk calendar.—The London and 


China Telegraph publish a mail table to the Far East | Pans) 
for the year.—We have received from Messrs. Shand, 
Mason, and Co., of 75, Upper Ground-street, Black- 
friars-road, London, a copy of their fire-station calen- 
dar for 1906.—The waistcoat-pocket diary of Messrs, 
Geipel and Lange, of Vulcan Works, St. Thomas- 
street, London, is one of the most convenient which 








we receive. It contains some valuable tables and an 
accident assurance coupon.—The Clay Cross Company, 
Clay Cross, near Chesterfield, have sent us a pocket- 
diary, which is also a directory of their manufactures. 
The company issue a series of picture postcards 
illustrating their works.~-We have received from the 
Smith’s Dock Trust Company, Limited, Great Yar- 
mouth, a calendar, giving tide-tables for different 
places round the coast, and two dials for indicating 
the high-water time, A.M. and P.M. 








LAUNCHES AND TRIAL TRIPS. 

On Wednesday, the 27th ult., the steel screw-steamer 
Irene, built by Messrs. Craig, Taylor, and Co., Limited, 
Stockton-on-Tees, to the order of Messrs. Fratelli, Cosu- 
lich, Trieste, was taken to sea for her trial trip, which 
proved satisfactory. The vessel is of the following dimen- 
sions :—Length, 337 ft.; width, 41 ft. 9in.; and depth, 
moulded, 27 ft. 9in. Accommodation has been provided 
in a large central deck-house for twelve first-class pas- 
sengers. The engines have been constructed by the 
North-Eastern Marine Engineering Company, Limited, 
Sunderland, the cylinders being 24 in., 40 in., and 65 in. 
in diameter, and 45 in. stroke, with two la steel 
boilers to work at 180 lb. pressure, under Howden’s forced 
draught. Six runs over the mile gave an average speed 
of 13 knots. 





On Saturday, the 30th ult., the steel screw cargo- 
steamer Agga, built by the Laxevaags Engineering and 
Shipbuilding Company, Bergen, Norway, went for her 
trial trip, and after com had been adjusted, pro- 
ceeded tothe measured mile, where a series of trials were 
run and a mean speed of 10} knots attained. The vessel 
is of the following dimensions :—Length, extreme, 239 ft. 
6 in.; breadth, 35 ft.; depth, 16 ft. 10 in. ; dead-weight 
carrying capacity, about 1700 tons. The engines, which 
have also been constructed by the Laxevaags Company, 
are of the py ome type, having cylinders 16 in., 
254 in., and 43 in. in diameter, with a 30-in. stroke. Steam 
will be supplied at a pressure of 175 lb. 


The new screw-steamer Santa Cruz, built at the Cale- 
donian Shipbuilding Yard, Preston, for Messrs. Fry and 
Miers, of London, for their Scuth American trade, was 
successfully launched on Tuesday, the 2nd inst. The 
vessel is of 1000 tons register, exceeding any other vessel 
previously launched on the Ribble by 400 tons. She is 
200 ft. over all, by 30 ft. breadth, with a raised quarter- 
deck. The engines will be of the triple-expansion type, 
having cylinders 16 in., 27 in., and 42 in. in diameter, with 
a 27-in. stroke. The boiler will be 14 ft. 6in. in diameter 
by 11 ft. in length, and have a working pressure of 180 lb. 
per square inch. 








On Friday, the 5th inst., Messrs. Osborne, Graham, 
and Co. sent to sea for her official trial trip the steel 
screw-steamer Needwood, which they have constructed 
for Messrs. William France, Fenwick, and Co., Limited, 
of Sunderland and London. She carries 3100 tons on a 
shallow draught and takes Lloyd’s highest class. The 
engines have been supplied by the North-Eastern Marine 
Engineering Company, Limited, of Sunderland, and have 
cylinders 204 in., 33in., and 54 in. in diameter, with a 39-in. 
stroke, steam being supplied by two large boilers work- 
ing at 180 lb. pressure. Thetrial was in every way satis- 
a a mean speed of well over 11 knots being easily 
attained. 


On Saturday, the 6th inst., the trial trip took place of 
the screw-steamer Samara. This vessel has been built 
by Messrs. William Gray and Co., Limited, for Messrs. 

aclay and McIntyre, of Glasgow. The dimensions of 
the vessel are: — Length, 331 ft.; breadth, 49 ft. 24 in.; 
depth, moulded, 24 ft. 34 in.; with engines and boilers by 
Messrs. Blair and Co., Limited, of Stockton-on-Tees, 
having cylinders 24 in., 39 in., and 64in. in diameter, 
with a 42-in. stroke, steam being supplied by two boilers, 
15 ft. 6 in. by 10 ft. 3 in., working at a pressure of 180 lb. 
The trial was satisfactory in every respect. 





On Saturday, the 6th inst., the screw-steamer Helio- 
polis, built by Messrs. David and William Henderson 
and Co., Limited, Partick, for Messrs. Harris and Dixon, 
Limited, of London, underwent her trials on the Firth 
of Clyde, when a mean speed of about 14 knots was easily 
attained. This vessel is 404 ft. in lengta; breadth, 
52 ft. 6 in. ; depth, moulded, 29 ft. 9 in., having a gross 
tonnage of about 4700 tons, and classed at Lloyd’s 100 A 1. 
A set of triple-expansion engines have been built and 
fitted by the builders ; a have cylinders 27 in., 45 in., 
and 73 in. in diameter, with a 4-ft. stroke, supplied with 
steam from three large single-ended boilers, working at a 
pressure of 200 lb. 





The steamer Veronese, built and engined by Messrs. 
Workman, Clark, and Co., Limited, for Messrs. Lamport 
and Holt, of Liverpool, left Belfast Harbour on T ay, 
the 9th inst., for adjustment of compasses and speed 
trials in Belfast Lough, prior to her departure for Ant- 
werp, to load for South America, calling at Glasgow and 
Liverpool en route. The Veronese is Of over 7000 tons. 
Her machinery and boilers consist of a set of triple-ex- 

ion engines, complete with the necessary auxiliaries, 
all of the latest type, and supplied with steam from three 
steel multitubular double-ended boilers working at a 
pressure of 200 lb. per square inch. During construction 
the Veronese has been under the supervision of the 
British Corporation Surveyors, to qualify for their highest 
class, and, in addition, the Board of Trade requirements 
for @ passenger certificate have been complied with, 


On Tuesday, the 9th inst., the steel screw-steamer 
Northumbria, built by the Northumberland aes 
Company, Howdon-on-Tyne, for Mr. H. . Dillon, 
London, left the Tyne for her trial trip. She is the 
second vessel built for the same owner, and has been 
chartered by Sir John Jackson to convey material to 
Durban in connection with the breakwater in course of 
construction there. She -is 372 ft. long by 48 ft. beam 
by 30 ft. 10 in. deep, and has been built under special 
survey to the highest class at Lloyd’s, spar-deck rule. 
The machinery has been supplied by Messrs. Richardsons, 
Westgarth, and Co., Limited, Sunderland, and consists of 
engines having cylinders 25 in., 41 in., and 69 in. in dia- 
meter, with a 48-in. stroke, steam being supplied by three 
large steel boilers, 14 ft. by 10 ft. 9 in., at 180 lb. working 

ressure. The steamer will carry about 7150 tons 
foaded. The trial trip proved in every — satisfactory, 
and a speed of 114 knots was easily attained. 





The steel screw-steamer Cheong 5, foening 
Prosperous Promotion), built by Messrs. W. bson and 
Co,, Low Walker-on-Tyne, to the order of the Indo-China 
Steam Navigation Com , Limited, of London, for 
their special service on the China coast, left the Tyne for 
her official trial trip on the 9th inst. She is of the 
following dimensions :—Length between perpendiculars, 
265 ft. ; breadth, 40 ft.; depth, moulded, 23 ft. ; and is 
designed to carry a dead-weight of about 2600 tons on a 
light draught. .The a we mart which has been con- 
structed at the Northumberland Engine Works, Wallsend, 
of the North-Eastern Marine Engineering Company, 
Limited, consists of a set of triple-expansion engines, 
having cylinders 20 in., 33 in., and 54 in. in diameter, with 
a 39-in. stroke, steam bein age by a large steel boiler 
working at a pressure of 180 lb. per square inch, fitted 
with Howden’s forced-draught arrangement. On the 
trial run the machinery worked without the slightest 
hitch, a mean speed of 114 knots being easily maintained. 


There was launched from the shipbuilding yard of 
Messrs. Swan, Hunter, and Wigham-Richardson, Limited, 
Wallsend, on Wednesday, the 10th inst., the Enosis, a steel 
screw-steamer, which has been built to the order of 
Messrs. P. Wigham- Richardson and Co., of London. 
The principal dimensions of the vessel are :—Length over 
all, 351 ft.; breadth, extreme, 49 ft.; and depth, moulded, 
25 ft. 3in. She has been built to Lloyd’s highest class, 
three-deck grade, one deck laid, and to carry a dead- 
weight cargo of about 6000 tons on a light draught. The 
machinery has been constructed by the North-Eastern 
Marine Engineering Company, Limited, Wallsend, and 
consists of a set of triple-expansion engines, having cy- 
linders 234 in., 39 in., and 66 in. in diameter, with a 45-in. 
stroke, steam being supplied by two single-ended boilers, 
working at 180 lb. pressure, 





Messrs. Ramage and Ferguson, Limited, Leith, 
launched on Thursday, the 11th inst., a steam-yacht, 
the Maund, of about 850 tons, built to the order of Mr. 
A. Mortimer Singer, me te Gardens, Hove, Brighton, 
from the designs and under the superintendence of Messrs. 
Cox and King, Naval Architects, 5, Suffolk-street, Pall 
Mall, London. Her principal dimensions are :—Length 
over all, 240 ft. ; breadth, moulded, 30 ft. 3in. ; and depth, 
moulded, 17 ft. 9in. The machinery consists of a set of 

werful Le mage 5 engines supplied with steam 

rom two boilers, working at a pressure of 180 Ib. 





On Friday, the 12th inst., Messrs. W. Doxford and 
Sons, Limited, Pallion, launched a turret steamer, the 
Breconian, 350 ft. in length, 51 ft. in breadth, and 264 ft. 
in moulded depth, built to the order of Messrs. J. Mathias 
and Sons, Cardiff. The vessel is a sister-ship to the 
steamship Carthusian, which Messrs. Doxford completed 
for the same owners a month ago, and is a duplicate of a 
large number of turret ships they have recently built. 
The Breconian is capable of carrying 6800 tons of cargo 
and bunker coal on a draught of 22 ft. The engines and 
boilers are supplied by the builders. 





On Saturday, the 13th inst., Messrs. Harland and 
Wolff launched the fine express steel twin-screw steamer 
Heroic for the Belfast Steamship Company, Limited. 
This is the first of two sister-ships under construction by 
Messrs. Harland and Wolff for that company. She 1s 
larger than any vessel at present in their fleet, being 
320 ft. long by 41 ft. beam, and over 2000 tons gross; 
she has large cargo capacity, with every facility for 
rapid loading and discharge. Her machinery consists of 
quadruple-expansion engines on the balanced principle, 
similar to those fitted by the builders in the great 
Atlantic liners. 








Tue Crystal Patace Avtomosite SHow.—The fifth 
Automobile Show will be held at the Crystal Palace from 
the 26th inst. until February 3 inclusive. This period has 
been fixed upon, as it takes place soon after the recent 
Paris Exhibition, at which all the French firms displayed 
their latest productions. An important feature will be 
the trial runs, which will take place in the grounds. Here 
would-be purchasers will have every opportunity of test- 
ing the merits of the various cars and motor-bicycles. 
Another interesting feature will be the exhibition of 
motor-boate ; eleven firms showing their new craft and 
accessories in connection therewith. The accessory de- 
partment will be a thoroughly representative one, and 
will include, in addition to many improved sundries, 
tyres, motor clothing, lamps, ——— instruments, 
and several useful and practicable devices ioe preventing 








the skidding of cars and bicycles on greasy roads, 
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Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883 —1902. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is not 
illustrated, 

Where inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d, 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent _— of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acta. 


ELECTRICAL APPARATUS. 


22,832. The pansy: Tool and Electric Company. 
Limited, Smeth . and A. H. Bate, Handsworth. 
Electric Motor-Starters. [5 Figs.) October 24, 1904.— 
The motor-starter @ may be of any suitable construction and type. 
Connected with the operating arm a2 of the starter is a cord c2, 
which couples the arm to a water-operated piston d working ina 
cylinder e. As the cylinder is gradually filled with water, the arm 
of the starter is operated by the movement of the piston to cut 
out resistances and gradually start up the motor; and when the 
cylinder is full, the arm of the starter is full on, and is so held 
until the water in the cylinder is released, and the piston moves 
back to its normal position. Provided to act in conjunction with 
the piston d is a small electric switch f, which is open when the 
cylinder is charged, and which is closed when the cylinder is 
empty, this switch being electrically connected in such a manner 
that when closed it causes the short-circuiting of the no-voltage 
coil of the starter, and, as a result, the automatic operation of 
the starter to an off position. The water pressure may be obtained 
in any convenient manner, but according to this invention the 
water-feed between the point of its entering the apparatus and 
its use in the cylinder e is controlled by two independently 
operating two-way cocks working and automatically brought into 
operation in the following manner :—These cocks will be referred 




















to a3 an operating cock and a safety cock. The safety two-way 
cock i is normally held open between the water supply and the 
cylinder by an electro-magnet r, which is excited across the 
mains through a suitable resistance, or is put in series with 
the shunt-field windings of the motor and the no-voltage coil of 
the starter. When this magnet is demagnetised by the total 
disruption of the field or main circuit, or by being short-circuited 
by the overload release, it frees an automatically-moving arma- 
ture-piece which operates the cock i, so that the cylinder is cut 
off from the water supply and is opened to an emptying passage 0, 
which will permit the piston to move into a position a lowing of 
the operating arm a2 of the starter flying to its off position, 
thereby making the motor circuit safe again in view of the main 
circuit being again closed ; the operating two-way cock / is auto- 
matically controlled by a moving part h5, which at one time 
opens the water supply to the cylinder e, and at another time 
closes it against the cylinder, and opens the cylinder to the run-off 
pipe o. The moving part is operated by some body, which is 
variable in its quantity or position, and which is the controlling 
feature for the filling of the water cylinder, and therefore the 
operation to ‘‘on” of the motor starter. The body may be rising 
or falling water actuating a float, which is connected with the 
moving part 4°, (Sealed Decbmber 28, 1905.) 


25,801. The Electric and Ordnance Accessories 
Company, R. J. BR. Garner, 
Birmingham. Rev [3 Figs.) Nov- 
ember 28, 1904.—-This invention has reference to reversing con- 
trollers for use in connection with electromotors. The controller 
barrel and the resistances are located within a box or casing a, 
having a bearing b! for supporting one end of the iron main 
shaft c, whose other end has its bearing in an iron shoe J2, from 
which extends an iron frame d along the side of the casing 
nearly to the brass end-plate ), so that the spindleythe shoe, and 
the frame together constitute a U-shaped blow-out magnet, the 
energising coil of which is formed by the resistance windings, 
and the whole of the terminals and contacts of the reversing 
and controlling switch are arranged in the magnetic field 
between the poles of the magnet, and thus effective provision is 
made a gm sparking at the contacts when the switch 
is Operated. The controller barrel is made fast upon the right- 
hand part of the main shaft, whilst the resistances are carried 
upon a sleeve e keyed to the left-hand part of the said shaft, so 
that the barrel and the resistances move bodily when the spindle 
is turned by means of the external wheel or drum /. The ter- 
minal brushes A, B, C, D, E are connected up as follows :—The 
terminal A is wired to one of the terminals of the armature, the 
next one B is connected to the positive terminal of the main, C 
is wired to the other armature terminal, D is connected to A, 
whilst E is connected to the positive terminal of the field wind- 
in With regard to the two sets of contactson the opposite 


contacts G!, G2 of the other set are connected up to one another in 
series, whilst the other two F%, G3 are electrically isolated from 
the other contacts of both sets by the sleeve g and a disc of 
insulation 91, but are connected with one another, and are also 
connected in series with the controlling resistances. With this 
arrangement, when the barrel is turned in one direction, the 
contacts F!, F2, F3 are brought under the brush terminals 
A, B, C, when current will flow from B, through F2, F!, to A, 
thence through the armature to ©, thence through F°, and 
through more or less of the resistances to E, and so to the field 
windings of the motor. When the barrel is turned in the opposite 
direction for reversing the running of the motor, the other set of 
switch contacts G!, G2, G® are utilised for closing the respective 
circuits and reversing the direction of the current through the 
armature by being brought under the brush terminals B, O, D. 
Upon the inner end of the barrel is mounted a disc A of in- 
sulating material, which rotates with the said barrel, and is pro- 
vided around its edge with any number of separated and in- 
sulated contact-blocks i, according to the number of resistance 
sections employed. Inthe case of a controller having four re- 
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sistance sections, ten such contact-blocks are employed, and 
these are divided up into two sets, containing five blocks 
each ; the blocks in each set are joined together in pairs by 
suitable cross-connections. This duplication of the sets of con- 
tact-blocks and the arrang t of cross tic between 
the blocks of each set is for the purpose of providing for the 
cutting of the resistances into or out of circuit, whichever way 
the barrel may be turned, and for the use of one and the same 
set of resistances to control the motor both when running for- 
ward and when running backward. These contact-blocks are so 
arranged that by the rotation of the controller barrel in either 
direction they are made to wipe under the brush terminal E ; 
and when the first block is brought under this terminal, the 
whole of the resistances are in eircuit, and the motor is regulated 
to rotate at the minimum speed ; but by continuing the rotation 
of the barrel the blocks are made to wipe in succession under 
and past the terminal, and thus the resistance sections are pro- 
gressively cut out of circuit, until, when the barrel reaches the 
limits of its prescribed movement, the whole of the resistances 
are cut out to admit of the motor running at its maximum 
speed. (Sealed December 28, 1905.) 


25,903. C.W. Atkinson, Beckenham. Distributing 
Electric Current. (2 Figs.) November 28, 1901.—This in- 
vention relates to apparatus used for the distribution of electric 
current, and in particular to the control of electric energy over a 
large area divided into séctions, with feeders connected to each 
section and protected by automatic cut-outs. This invention has 
for object the construction and arrangement of apparatus 
whereby any fault or short-circuit of any magnitude on one sec- 
tion only affects such section by cutting it out of the system and 
automatically remaking contact when the fault is made good, 
thus permitting the interconnection of sections in order to reduce 
the cost of feeders. The invention consists in the construction 
and arrangement of control devices which control main inter- 
connection switches, the said devices being actuated by a relay 
device ; the latter being operated through the difference of poten- 
tial between the two conductors when any short-circuit occurs. 
a@ represents the bine of one section, and a! that of an adjoining 
section. Between the sections arelay device } is situated, con- 
sisting of a solenoid c, core d, and switch e ; the movable part of 
which is attached to the core d. Each section is controlled by a 
switch g, operated by a solenoid / and trigger toggle levers j, con- 
trolled by an armature detent k, actuated by an electro-magnet /, 
so as to keep the mhin switch open when the device has been 
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operated. The switch is connected to another switch m control- 
ling the electro-magnet /. The circuits n, n are connected to the 
section which is being governed by each device respectively and 
gotoearth. The circuit of the ids h, h is ted to the 
terminals of the switch e, so that when the switch is open the 
whole current passing from one section to the other goes through 
the solenoids /, h and opens the switches g,g. The operation is 
as follows :—Assuming an excess current 8 from section a 
to section a!, the relay b is operated, throwing the whole of the 
current through the solenoids h, which immediately open the 
switches g and close the switches m in each section. In this way 
the sections are isolated. The main cut-out at the central station 
controlling the faulty section a! would have operated when the 
excess current took place along its feeder, and thus that section 
would be dead. Section a, however, may be left intact, and the 
current passing to earth from the line through the circuit n 
energises the electro-magnet / and prevents the detent k from 
holding the switch g in the open position ; should; however, the 
main cut-out have operated in the section a, the switch g would 
be retained in the open’ position until the main cut-out is rein- 
stated, when the current would go to earth and release the 








sides of the barrel, the contacts F!, F? of the one. set and the 


trigger lever j and allow the switch g to return to the closed 


tion ready for intercommunication as soon as the switch g 
in the adjoining section has automatically reinserted itself, on 
the fault being remedied and the current being again switched 
on from the central station under normal conditions. (Accepted 
October 4, 1905.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


12,780. A. W. Macleod, London. Carburettors. 
(2 Figs.] June 20, 1905.—This invention relates to jet carburet- 
tors of the type in which a varying amount of uncarburetted air 
is permitted to mix with the carburetted air, according to the 

d at which the engine is running, and it consists in forming 

e ‘‘ choke” tube surrounding the jet in two parts, the upper 
part of which is mounted on a piston, acted upon by the suction 
of the engine, so that an opening is made in the said choke-tube 
for the admission of uncarburetted air, and also in so shaping 
and arranging the two parts of the choke-tube that the auxiliary 
air is admitted in an annular stream, which converges above the 
stream of carburetted air, and thus ensures an intimate mixture 
therewith. The vaporising chamber has two compartments, A 
and A*, In the upper compartment is a piston E, which hasa 
central aperture closed ly a plate b+. This plate carries a piston- 
rod F, which 8 through a guide bearing G in the cover of the 
chamber A. The piston is kept at its lowest position in the com- 
partment A by a spring J surrounding therod F. In the chamber 
A above the piston E is an outlet D for the mixture to pass to the 
engine. The lower compartment A®, which is preferably sur- 
rounded by a heated jacket a has the usual jet or nozzle a in con- 
nection with the float feed-chamber X. The lower compartment 




















vated 


of the chamber A is provided with an air inlet OC. The choke-tube 
is made in two parts B and B!. The lower part B, which is 
shaped as a truncated cone, is fixed in the compartment A? con- 
centric with the nozzle z, with its lower and larger end open, and 
the upper part B!, which is shaped as a double cone, is mounted 
on the piston E. The lower edge of the upper part B! fits over and 
engages with the upper edge of the lower part of the tube. To 
minimise the puleating action of the piston E when fitted to 
engines having single or double-cylinders a dashpot may be pro- 
vided, as shown, in which a pis*on H carried by the rod F works 
in a small cylinder H!, adjustably mounted on the guide-bearing 
G. The action of this improved carburettor is as follows :—At 
low speeds of the motor, when the degree of suction produced is 
not great, the piston Eis kept down by the spiral spring J, and 
the part B! of the choke-tube joins closely on to the part B thereof, 
making in effect one tube, so that all the air must pass through 
the lar space surr ding the spray nozzle x. As the speed 
of the motor increases, the degree of vacuum produced in the 
upper chamber above the piston E causes the said piston to rise, 
thereby lifting the part B! from the part B and thereby forming 
a variable opening, through which the uncarburetted air can pass. 
By varying the tension of the spring J, which can be conveniently 
effected by making the guide-bearing G adjustable in the cover, 
the period at which the choke-tube opens may be varied. 
(Sealed January 4, 1906.) 


HYDRAULIC MACHINERY. 


8316. H. V. Blake, Accrington. Hydraulic Rams. 
(6 Figs.) April 19, 1905.—This invention relates to improve- 
ments in hydraulic rams, and particularly to the construction 
and arrangement of the valves and the construction of the ram 
generally to economise material and labour. a@ designates the 
body of the ram ; b the inlet for water ; ¢ the casing of the pulse 
or waste valve, and the delivery valve; and d the air vessel, in 
which is a hole eto receive an outlet pipe for the delivery of 
water. The casing ¢ is provided with a group of openings, con- 
sisting of slots or holes, and inside the casing is fitted a frame 
for the pulse-valve, the frame being formed in two parts, pivoted 
together upon asingle bolt 2 The delivery~-valve casing is 








formed of one piece of metal, or of pieces of metal combined as one 
piece, with the pulse-valve casing, and is a smaller vessel provided 
with a group of openings extending preferably all round it, and 
over this group of openings is stretched a rubber or other 
suitable band, forming the delivery valve. The valve-casing c is 
fixed between a flexible washer k on the body of the ram, and a 
similar washer / on the air vessel. The ram body a, valve casing 
c, and the air vessel d are all connected ther by two bolts, 
which pass through open slots in the ram ly and air vessel. 
In operation, water enters the body of the ram at }, and passes 
forward into the valve-casing‘c, where a certain quantity escapes 
under the rubber band pulse-valve through the openings until 








the pressure of the water in the ram increases sufficiently to 
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drive congennaly the band up to the interior of the casing, thus 
closing the openings, when a portion of the water be forced 
through the openings under the delivery band-valve and into 
the air vessel ; the band will now fall away from its casing c, and 
water will again escape through the openings until sufficient 
pressure or momentum is attained in the ram ly to force more 
water through the delivery valve into the air vessel, from which 
itis forced through a pie connected to the outlet ¢. When 
there is a full supply the -_ of the pulse-valve frame are set 
close together, but if the available supply of water should be much 
reduced the ram can be adjusted to work with the smaller 
quantity by expanding the legs and setting the frame of the valve 
so that the band-valve is stretched in a form more approaching 
a circle to agree more nearly with, and so approximately close 
the interior of, the casing. (Accepted October 25, 1905.) 


PRINTING AND ALLIED MACHINERY. 


829. F. Waite, and Waite and Saville, Limited, 
Othey. Platen ting- es. [4 8.) January 
16, 1905.—This invention relates to oon printiog-machines for 
printing envelopes and other small work. The object of the 
present invention is to provide means, in connection with such 
machines, whereby the impression may be automatically thrown 
off should the feed mechanism fail to deliver an envelope on to the 
feed-plate, or should the intermittent feed of the envelopes fail 
through any other cause. In connection with a pivoted detent 
lever 11, which is weighted so as to be normally held out of 

gag t with a shoulder 10 of a reciprocating bar 9, is fixed 
an upstanding bracket 15, on which is pivo a trigger 17 
normally held in the up position by means of a spring pin 17* 
carried in the bracket 15, and located between a depending arm 
of the trigger 17 and the weighted detent lever 11, while a pro- 
jecting arm of the said trigger passes between the forked end of 
a lever 18 provided on a rock-shaft 19 situated across the machine; 
the rock-shaft 19 also carries a feeler-arm 21 peepee, bgacee > 4 
over a feed-plate, having its free end depended so as to be capable 
of passing through an opening provided in the said plate. The 
shaft 19 carrying the forked lever 18 and feeler arm 21 is provided 
with a pending-arm 23, through the medium of which the shaft 
19 is rocked by a pivoted bell-crank lever 24 through the medium 
of a cam 25 situated on a driven shaft 26 of the machine. The 
feeler-arm 21 and forked lever 18 are simultaneously lowered by 
reason of their own weight, and simultaneously raised through 
the medium of the cam 25 once for each revolution of the cam- 








shaft 26 to suit the intermittent feed of the envelopes ; so that as 
each envelope is fed from the container-box on to the feed-plate 
by the springy fingers 7 of the swinging platen, the feeler-arm 21 
and forked lever 18 are simultaneously lowered, so that the former 
comes down upon, and is supported by, the fed envelope, whilst 
the latter comes down into engagement with the trigger 17, but 
not sufficiently far to operate the latter, when the feeler-arm 21 
and forked lever 18 are simultaneously raised through the medium 
of the mage cam mechanism, whereby the feeler-arm 21 is 
lifted clear of the envelope, so as to allow the latter to be carried 
away by the gripper on the swinging platen. Should the springy 
fingers 7 fail to feed an envelope on to the feed-plate, the feeler- 
arm 21, on being lowered, passes through the opening in the feed- 
plate, when the forked lever 18, which is simultaneously lowered, 
engages with and rocks the pivoted trigger 17, which in its turn, 
through the medium of the spring pin 17*, depresses the detent 
lever 11 into engagement with the shoulder 10 of the reciprocating- 
bar 9, and so throws off the impression ; and in this way the 
detent lever 11 is operated so as to throw off the impression auto- 
matically each time an envelope fails to be fed on to the feed- 
plate. Upon the detent lever 11 being depressed, and after the 
platen has passed the point at which the type-bed has actually 
commenced to shorten its stroke, the pivoted trigger 17 is rocked 
back into its normal position, through the medium of the spring 
pin 17° upon the forked lever !8 again rising and engaging the 
underside of the pivoted trigger 17, thus allowing the weighted 
detent lever 11 to again assume its disengaged position. (Sealed 
January 4, 1906.) 


27,257. C. Payne, Otley. Pa Mechanism. 
{1 Fig.) December 14, 1904.—This invention has reference to 
what is known as be printing-machines in which a 
reciprocating type - bed is employed. The movement of the 
cylinder is arrested for the purpose of allowing the type-bed to 








travel on its backward or non-printing stroke. This time is also 


used for the en of feeding in the paper, and the invention 
consists in nove 


means for seizing the paper by grippers or 
feed-board. In carrying out this in- 


and G, are moved out of the way of the onward travel of the 
paper. The seizing device consists of inner and outer grippers E 
and G carried by the cylinder A, which grip the edge of the 
sheet of paper and carry it forward into contact with the Lome} 
A without raising it from the level of the stationary feed-board 
C. The grippers are mounted on suitable rocking-shafts F and 
H carried by the cylinder A, and move in the arc of a circle. The 
shaft H of the outer grippers G is carried by links I, swinging 
from the shaft F of the inner grippers E, so that as the inner 
ippers descend on to the paper the outer grippers are drawn 

k clear of the edge of the paper, and are again brought for- 
ward under the sheet to seize the paper in conjunction with the 
inner gripper. The movement of the grippers will be effected by 
suitable cams in a manner now well understood, though the 
shape of the cams may be slightly modified to suit the altered 
circumstances. By these means the feed of paper will be easier 
and more regular than heretofore. The actual seizing of the 
sheet of paper will also be effected with greater precision. (Sealed 
January 4, 1906.) 


SHIPS AND NAUTICAL APPLIANCES. 


3076. Evershed and Vispetes, Limited, and 5S. 
Evershed, Chiswick. Ship’s Telegraphs. [3 Figs.) 
February 14, 1905.—This invention relates to telegraphic apparatus 
intended for the transmission of a number of pre-arranged 
signals, orders, or signs, and is ay applicable to ship's 
telegraphs. The invention is ed upon the ratio principle 
described in the Specification of British Patent No. 8784, of 1901, 
whereby the indication of the receiving apparatus is made to 
depend solely upon the ratio in which the transmitting apparatus 
divides the current flowing in two or more parallel circuits, and 
the objects of the present invention are to facilitate and extend the 
cpemnties of this principle by increasing the working forces and 
the angular range of the ratio indicator, and by reducing the 
consumption of electric energy in the apparatus, and to reduce 
the stray magnetic fields of the indicator, so that the apparatus 
may be used on board ship in close proximity to the ship’s compass 
without producing any appreciable compass error. The outer 
and inner ratio coils A, b of one element are connected respec- 
tively to the inner and outer ratio coils a, B of the other element 
in series, so that the current flowing in one ratio wire G traverses 
the coils B and bd in series, and the current in the wire H traverses 
the coils a and A in series. In this way the want of symmetry 
in the configuration of the magnetic fields of the outer and inner 
coils of one element is exactly neutralised by the corresponding 
but opposite want of symmetry of the fields of the other element, 
and the indicator has a scale which is symmetrical on each side 
of the middle point. The ratio coils closely surround two magnetic 
needles C!, C2, which are fixed upon an axle carrying a pointer. 
The needles are either ellipsoids of revolution or flat ellipsoids of 
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(3076) 


equivalent proportions. The axles are supposed to be horizontal 
and the pointer vertical. In this ition the stray or external 
magnetic fields of the two outer coils A, B have quite appreciable 
horizontal components, which may cause errors on a neigh- 
bouring compass. To avoid this these components of external 
fields are neutralised by means of an electro-magnet, having 
a core M with large polar surfaces N, 0. The magnet is 
excited by means of a coil L placed in the common return wire F, 
which carries the sum of the ratio currents. The duplicated | 
indicator is shown as connected to a transmitter of the tyre in 
which the greatest possible variation in current ratios can be 
obtained, and either the sum of the currents or the sum of the 
squares of the currents are kept constant. P, Q are the two 
independent subdivided resistances connected to the switch 
contacts. A double-ended switch arm T ranges over the two 
series of contacts, and changes the current ratio from an infinite 
positive value to an infinite negative value by any required 
number of steps. When the switch-handle is moved in the direc- 
tion of the arrow, the current in wire G is increased, while that in 
wire H is diminished. Hence the fields of the coils B and b are 
increased, while the fields of the coils A and a are diminished. 
The effect of this change in relative field strengths is to deflect 
the pointer E in the direction of the arrow. In the limit the 
switch-arm T reaches the position indicated by dotted lines, 
breaking the circuit H, and causing the whole current to flow in 
wire G. The coils A, a will now have no field, and hence the 
needles will lie along the magnetic axes of the coils B, ). The 
pointer will therefore have moved over an arc of 45 deg., and will 
stand at zero on the scale. (Sealed December 21, 1905.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


R. M. Deeley, Derby. Compound Engines. 
March 6, 1905.—This invention relates to improvements 
in compound engines, icularly locomotives, whereby the 
engine may be started and may attain slow speed whilst working 
as asimple engine. Methods for effecting this purpose are known, 
but according to this invention the arrangement is such that the 
first movement of the regulator or starting-valve admits steam 
from the boiler both to the high-pressure steam space and to the 
intermediate receiver in such relative volumes that the high- 
pressure piston merely floats in the steam, and the ———— 
oo or pistons act as in a simple engine, thus enabling the 
ocomotive to start easily with large torque and with a speed 


4645. 
{1 Fig.) 





fingers from a oy ag | 
vention the pa f 
gauges D, whic 


r is against ordinary movable front lays or 
, as soon as the paper is seized hy the grippers E ! 


determined by the size of the admission ports and load. The 


the boiler to the intermediate receiver, and at the same time 


admits steam in suitable volume to the high- re steam-chest, 
whereupon the engine works compound at its full power. To 
give freedom of motion to the high-pressure piston when the 
engine is working simple, check-valves are fitted to both ends of 
the high-pressure cylinder; these admit steam from the inter- 
mediate receiver to the ends of the high-pressure cylinder when 
the are covered by the main slide-valve, thus keeping the 
piston in equilibrium. A suitable regulator-valve for the purpose 
is represented in the accompanying drawing, which is a section 
through the valve and steam-admission pipes. The valve con- 
sists of two slides.a and b. A pin fitting the perforation ¢ at 
the bottom of slide a and extending through perforation d at 
the bottom of slide b, in which it has considerable play, is 
arranged to be lifted by movement of the regulator-handle. The “ 
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first movement of the latter lifts the slide a, causing ports e and 
f in this slide to register with ports e! and jf) respectively in 
slide b. Steam is thus admitted in small volume both to the 
high-pressure steam space through pipe g and to the intermediate 
receiver through pipe h. This first movement of the regulator- 
handle has brought the pin that extends through perforation d 
into contact with the upper wall of that perforation, so that the 
next movement of the handle cuts off steam from the intermediate 
receiver and brings ports i in communication with ports 7), i), so 
that steam is admitted in large volume to the high-pressure steam 
space. Compound locomotives worked according to this inven- 
tion may have three or more cylinders. When three cylinders 
are used, an inside one may be the high pressure cylinder, 
and the two outside the low-pressure cylinders. (Sealed January 4, 
906.) 


24,938. J. Hargreaves, Jun.,and H. J. Hargreaves, 
Accrington. Steam-Traps. [4 Figs.) November 17, 1904. 
—This invention relates to improvements in steam-traps, the 
object being to construct a simple and reliable trap, not likely 
to get out of order, and so arranged that the valves may be 
re-ground when necessary without disturbing any pipe-joints. 
The invention consists of an inner and outer valve, one inside 
the other, the inner valve relieving the pressure on the outer 
valve, and of an improved form of float, and means for operating 
the valves. According to this invention, fixed outside a box or 
piston 1 is a casing 2, provided with an inlet 3 for a steam-pipe, 
and with caps or covers 4 for inspecting the interior of the same 
and the valves contained therein. Inside a cylindrical portion of 
the casing is a hollow piston-valve 5, in the stem or wall of which 
may be a number of small holes or passages 7. Inside the piston- 
valve is another valve 8, the spindle 9 of which extends below the 
end of -the piston-valve. Leading into the casing 2 from the 
interior of the box or cistern 1 isa pipe 11, in which is mounted 
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a hollow shaft 12, free to revolve and connected by a tubular 
elbow-joint 13 toa float 14. The hollow shaft has fixed or cast 
thereon a cam 15 situated underneath the valve-spindle, and 
the float is provided with a water inlet and outlet, and also a 
partition, by mcans of which a certain amount of water is always 
retained inside the float. The action is as follows :—The box or 
cistern is filled with water up to a water-outlet situated near its 
top, and the float therein is also full of water and in its bottom 
position, so that the cam on the hollow shaft has raised the 
valves, and both are fully opened. When steam is turned on, the 
water and steam pass through the valves and hollow shaft into 
the float, thereby driving the water out of the same, except the 
amount which is retained by the partition. The float now rises, 
and the valves close, thereby shutting off the steam, and the float 
begins to fill again, and to gradually sink, thereby first opening 
the inner valve, which relieves the pressure on the outer valve 
and facilitates the lifting of the same by the cam. The weight of 
water retained by the partition in the float gives the latter a more 
constant action, and dispenses with an additional weight. The 
box or cistern 1 may be provided with any suitable form of cover 





continued movement of the regulator-valve cuts off steam from 


or lid as ordinary. (Sealed January 4, 19U6.) 
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TORSION-INDICATOR DIAGRAMS OF 
MARINE ENGINES. 


Since Bauer and, particularly, Frahm, a few 
years ago, traced the real cause of some of the funda- 
mental differences in the behaviour of ordinary 
steam-engines and of marine engines back to the 
torsional vibrations of the shaft,* some difficult 
problems connected with the efficiency of marine 


engines have presented themselves in a new light. | 















































record. Messrs. Archibald Denny and Charles H. 
Johnson have designed the torsion meter,* which, 
constructed by Messrs. Kelvin and J. White, has 
already done excellent service for a few years on 
turbine steamers. With the aid of very simple 
electrical apparatus, free of rubbing contacts and 
delicate parts likely to get out of order, Messrs. 
Denny and Johnson determine the actual torque, 
and thus the horse-power, transmitted by the shaft. 

The devices which we now propose to describe 


























determination, and has acquired thereby the much- 
coveted degree of Doctor of Engineering ; and last 
autumn he was able to present to the just-men- 
tioned Society of German Naval Architects actual 
records of tests, conducted on board vessels of 
various sizes, from a small experimental 6 horse- 

wer steamer to the 40,000 horse-power Kaiser 

ilhelm II. Mr. Féttinger obtains continuous 
records of the effective torques of any marine 
engines, and not only occasional readings on 
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10,.0CO HORSE POWER CRUISER, COMPARISON OF EXPERIMENTAL TORQUES AKD TANGENTIAL FORCES 
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Denton, Giimbel, Lorenz, and others have con-| and illustrate do much more than any of their pre-| engines of practically constant torque, such as tur- 


tinued the exploration of the new ground opened | 
| three years ago, Mr. Hermann Fottinger, of the 
| Stettiner Maschinenbau-A.G. Vulcan, brought a 


up by Frahm. We last year were able to pub- 
lish two communications touching these problems. 
Mr. John Heck presented to the Institution of 
Naval Architects a paper on ‘‘ The Considerable 
Variations of Angular Velocity in the Shafting of 


Marine Engines,”+ which he had been able to! 
| whole subject of effective engine powers and their 








* See ENGINEERING, vol. Ixxv., page 189. 
t See ENGINEERING, vol, ]xxix., page 531, 





Some 


decessors, but not by such simple means. 


very promising communication on torsion indi- 


| cators of a new type before the Schiffbautechnische 


Gesellschaft. He has since perfected his instru- 
ments, compiled an excellent monography on the 


* See ENGINEERING, vol. lxxix, page 440. 


|bines. We learn a great deal from his curves ; 
|and we may hope that he will soon simplify the 
|instruments sufficiently to place them at the dis- 
posal of any naval engineer. 
| _ The torsion-indicator is based upon the principle 
that even the strongest shaft will assume a twist 
under the influence of a torque, and that the arc of 
torsion—that is to say, the angle between two radii 
| drawn originally parallel in the front and rear faces 
‘ of any length of shafting—vwill, for all kinds of forged 
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iron, be proportional to the torque. If s is this arc 
measured in centimetres at the surface of the shaft, 
M the torque in centimetre-kilogrammes, L the 
length of shafting between the two sections, r the 
radius of the section, G the modulus of elasticity 
in kilogrammes- per square centimetre, and I = 
d‘ /32, the polar moment of inertia of the cross- 
section, thens = M.LR/GI. It is clear that in 
order to obtain fairly measurable arcs of torsion, L, 
the test-length of the shaft, should be taken as large 
as possible. In a shaft 320 millimetres (about 1 ft.) 
in diameter, transmitting 2000 horse-power at 76 
revolutions, the arc s would, e.g., have a length of 
17.5 millimetres when measured at the ends of the 
shaft, 25.2 metres in length. But owing to the 
difficulty of mounting suitable recording devices, 
the available shaft length is generally not more 
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Fig.8. mai sreamer “waiser witwecm 1” 
COPY OF ORIGINAL DIAGRAM FROM TRIAL RUNS 


indicators ; but the exigencies of space and other 
circumstances called for various devices, to obtain 
either self-recorded diagrams or scale readings. 
As a rule, automatic diagrams will be preferred, to 
produce which a recording drum is added to 
the apparatus. This drum rotates with the shaft, 
and the style worked by the levers will draw 
on it a curve whose ordinate represents the mo- 
mentary effective tangential force. The drum can 
be pushed aside, as Fig. 1 shows, in order to 
mount a new sheet, and if it is possible to uncouple 
the propeller shaft, and to run the engine first in 
the one and then in the other direction, the zero 
line of force can accurately be determined. 

When the shaft diameter exceeds 1 ft., the record 
sheets become unhandy and the speeds of the styles 

















high. For testing a cruiser, the arrangement was, 


Fig.10. ‘kaiser witnecm u” 


revolutions, a pointer has been used directly ; and 
somewhat similar arrangements will be adopted on 
the cruiser Liibeck, now being built by the Vulcan 
Company, and fitted with a 10,000 horse-power 
Parsons turbine, with four propellers for 670 revo- 
lutions. The centrifugal forces had, of course, to 
be balanced ; and it will be understood that a great 
deal of ingenuity must have been applied in order 
to overcome the many obvious difficulties which 
the construction of these several torsion-indicators 
involved. We cannot here enter into the elaborate 
details, but would like to mention that the fact 
that all these instruments were made in the work- 
shops of the Vulcan Company renders the success 
achieved all the more cteditable to those concerned. 
We further wish to add that Dr. Fiéttinger is 





busy with an integrating torsion apparatus, analo- 


nm = 80 Revolutions 


Tangential force curve FR — 128. Pmar - 154. Experimental Torque curve Teal - 1,18 Fer 1,565. 
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than 5 ft. For the many flanges on the shafts, 


about whose elasticity we know nothing, and the 
large number of bearings, limit the possible test- 
length very much. Thus multiplying devices be- 
come indispensable. 

The diagram Fig. 1, page 107 will explain the lead- 
ing features of the torsion-indicator. A sleeve is so 
mounted that the flange at its right-hand extremity 
is keyed to the shaft, while the left-hand extremity, 
ending in the disc I., is free. Opposite this free 
dise I. is another disc II., also keyed to the shaft. 
The sleeve has the object of transferring the twist 
from the fixed to the free end, so that the relative 
angular displacement observed in the two discs 
marks the torsion in the test length. This relative 





displacement is magnified by two-lever systems 
in the ratio 1 to 15 ‘or 30. The sleeve, the two 


discs, and the lever systems revolving with the | 
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therefore, altered in so far as disc II. was, by means 
of toothed gearing, made to drive the drum, loosely 
riding on the shaft, in the ratio of 1:4, so that the 
full diagram length gave the curves of four shaft 
revolutions by the side of each another. The shaft 
diameter was 310 millimetres, the test radius 350 
millimetres, the test length of the shaft 2200 milli- 
metres, the speed from 70 to 154 revolutions, and 
the engine power 10,000 horse. On the Kaiser Wil- 
helm iL, the shaft diameter was 604 millimetres, 
and the available test-length only 1600 millimetres. 
With a test radius of 550 millimetres, and a speed of 
about 80 revolutions, curves of 40 millimetres am- 
plitude were obtained, the magnification being 27 
times. Two loose drums and a sun-and-planet 
gearing were applied in this instance. 

When the machinery is driven by an electric 
motor or a turbine, the torque will be more or less 
constant, and one scale reading should suftice to 





determine the mean effective torque. In this case 
—e.g., on the special experimental steamboat of 


gous to an electric-supply meter, which will give a 
signal, or advance the hands of a clock, every 
time that a unit of work—say, a million metre- 
kilogrammes—had been performed. We pass to 
the results of the experiments. 

In the case of the cruiser, the apparatus was 
mounted on the port shaft, which transmitted about 
5000 horse-power at 150 revolutions from a triple- 
expansion engine having three cranks, at angles 
of 120 deg. The experiments took place during the 
trial runs, and could not be especially modified in 
the interest of the new apparatus. By integrating 
the effective torque diagrams with the aid of a 
planimeter, the mean torque and the effective power 
could be calculated. In these calculations the shear 
modulus of elasticity of the shaft steel was taken as 
828,800 kilogrammes per square centimetre ; this 
value is the average of determinations made on four 
shafts, as will be explained later on. The depth 
of the sea on the trial course being irregular, a few 
discordant figures were obtained. Disregarding 


shaft, are common to most of the Fdttinger | 6 horse-power—for speeds ranging from 300 to 3000' these, excellent curves of indicated and effective 











<r 

















eet 


ae 








Jan. 26, 1906. ] 


ENGINEERING. 


109 





horse-powers and of efficiency were secured. The 
efficiency rises, as Fig. 2, page 107, shows, with 
ncreased speed up to 94 per cent. at normal speed. 

The inquiry into the torsional vibrations has 
brought out some highly interesting, though not 
unlooked-for, facts. The system, engine, shaft, and 
propeller should, according to theory, perform 456 
natural oscillations per minute. The shaft would, 
therefore, make respectively 3, 4, 5, or 6 oscilla- 
tions of its own during one revolution of the engine, 
when the engine speed decreases from 152 down to 
114, 91.2, and 76 revolutions per minute. These 
are the critical speeds of the shaft, and the torque 
diagrams, which we reproduce in Figs. 3 and 4, 
from a large number of diagrams published in the 
original memoir, show at a glance how powerful 
these torsional vibrations must be. Beginning with 
full speed, we recognise the three very characteristic 
oscillations corresponding to speeds of about 150 
revolutions per minute. Sometimes the force is 
actually negative ; in other words, the propeller 
was dragging the shaft and engine. It is not to be 
wondered at that the observers felt these irre- 
gular resonant effects. As the speed diminishes, 
the three oscillations Pee wey! into four, of 
much smaller cotati. he five oscillations at 
92 revolutions are barely distinct; but the six 





was noticed that the zero torque line was not quite 
straight. There may be several causes for this 
irregularity. The recording drum had necessarily 
some little play. Investigating the subject, Dr. 
Fottinger concluded that elastic vibrations of the 
bearings were chiefly responsible for the irregulari- 
ties, though longitudinal vibrations of the ship, and 
other causes, may also have had something to do 
with the matter. 

In the Kaiser Wilhelm II. the apparatus was 
mounted on the starboard shaft, which transmitted 
up to 20,000 horse-power at 80 revolutions per 
minute from two independent quadruple-expansion 
engines, each with four cylinders and three cranks, 
well balanced also for moments of the second order. 
While sixteen ordinary indicator diagrams have to 
be taken for determining the indicated power, one 
torsion-indicator diagram sufficed for measuring 
the effective power, on the maiden trip of the then 
largest mail steamer in existence. e efficiency 
curve, reproduced in Fig. 6, is very satisfactory 
for loads down to one-fifth the maximum power. 
On the first journey to New York an efficiency 
of 95 per cent. was attained, and on another 
voyage 93 per cent. Allowing for an error of 
1 per cent., the two results would agree. The 218 
theoretical torsional oscillations of .the shaft would 
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oscillations, corresponding to 76 revolutions, are 
again very well defined, and there is once more a 
negative torque. 

One of the difficulties to be met with in com- 
paring the torque diagrams, as plotted by the tor- 
sion-indicator, with the tangential forces of the 
engines, is that the mark ‘‘low-pressure crank- 
top” (or high-pressure crank, as the case may be, 
the ordinates 0 and 24 of diagram Fig. 3) is really 
correct only when the shaft is not under stress. 
When the engines are doing duty, the crank 
will already have travelled past its dead point 
by the amount of the angle of torsion at the 
moment when the indicator style crosses the mark. 
The comparison of the diagrams is exceedingly 
suggestive. In Figs. 4 and 5 we see the steam 
pressures alone ; or, allowing for the inertia of the 
reciprocating masses, the resulting mass pressure 
torques. The effective torque curve is the fully- 
drawn-out curve in the lower diagrams. Diagram 
Fig. 4 relates to a speed of 92 revolutions. This 
is one of the critical speeds ; yet the tangential force 
curve T, and the torque curve T’, run approximately 
parallel. The ratios : T max. : T mean = 1.33, 
and T' max. : T' mean = 1.34, are fairly equal ; 
but the T max. : T min. ratios are respectively 
1.87 and 2.63. The reason for this fair agreement 
will be found in diagram Fig. 3; the five natural 
oscillation waves are only faintly developed. At 
speeds of 113 and 131 revolutions, for which the 
same calculations were carried out, the agreement 
was much less close, and at the highest speed of 154 
revolutions (see Fig. 5) there can no longer be any 
talk of parallel curves, and the ratios differ widely. 
It is interesting that the curves show a phase lag 
of above 90 deg., in accordance with theory. 

During the experiments on this cruiser, more 
than during the experiments on other vessels, it 





ZERO LINE FOR TORSION PORT 


yield 2, 3, and 4 natural shaft oscillations, at engine 
speeds of 109, 72.7, and 54.5 revolutions per minute. 
he torque diagrams obtained are of the same 
character as those just mentioned, but the ampli- 
tudes of the waves are so small that the torque 
may be considered practically constant. Fig. 7 
shows this very well, and Fig. 8, a copy of an 
original diagram taken during the trials at slowly- 
increased speeds, renders it still more clearly. 
This very favourable state of affairs is, no doubt, 
due to the successful balancing of the engines 
and to the combination of the six cranks, as ex- 
plained by Fig. 9. The inertia moments of the 
two engines give three waves, almost true sine 
curves, which balance one another. The tangential 
force diagram, Fig. 10, is likewise very regular and 
satisfactory. A harmonic analysis of the diagram for 
68 revolutions, which was not likely to differ much 
from that of the critical speed of 72 revolutions, 
showed indeed that there should be no marked 
torsional vibration. Yet, in spite of these, one may 
say, unusually favourable conditions, there is again 
no agreement between the tangential force of the 
engine and the torque. The ratio T' max. :T! 
mean of the effective torques is 1.18 at 80 revolu- 
tions, and 1.07 at 68 revolutions, and better than 
the corresponding ratios of the tangential forces 
1.28 and 1.14, while as a rule the opposite holds. 
The small twin-screw boat, especially designed and 
constructed for these researches by Dr. Fottinger, 
gave some rather unexpected trouble. As the pro- 
peller shafts are driven by direct-current series 
motors through toothed gearing, constant torques 
were anticipated. But the styles vibrated so much 
at first at all speeds that exact measurements could 
not be made. It was found that the toothed wheels 
were not true; and one cannot help feeling that 
any slight imperfection in the toothed gearing 





would have had an undesirable influence in the 
case of the other instruments, though such in- 
accuracies would have betrayed themselves by their 
recurrence. When this fault had been remedied, 
there remained certain small vibrations which 
seemed to be connected with reactions from the hull 
and from the propeller, which latter had three 
blades ; indications of three vibrations per revolu- 
tion were noticed. There are several reasons for 
this assumption. In the first instance, the errors 
became more marked when, with the same gearing, 
the blade area of the propeller was cashed. 
Secondly, any movement of the helm affected the 
instruments so violently that sometimes the pens 
were broken and the instruments damaged. Fig. 11, 
annexed, is a reproduction of a curious original dia- 
gram exemplifying these trials. The zi line in 
the middle of the diagram marks seconds. th the 
thrust and the torque were determined, and the 
thrust is to be measured from the inner zero lines, 
the torsion from the outer zero lines. The star- 
board shaft indicator for the torsion did not give 
the full amplitude ; the two thrust-indicators agree. 
The numbers 0, 1, 2 refer to simultaneous moments. 
The electric motor having been started up (point 0) 
with the aid of a rheostat, the helm was alter- 
nately put to port or starboard, as the diagrams 
show. It is quite evident that the instruments 
were more disturbed on that side towards which 
the helm was turned. Thirdly, in some experi- 
ments, the shaft was—on the suggestion of Dr. E. 
Linder, also of the Vulcan Company—extended by 
half a metre, and the propeller was mounted on this 
extension aft the helm. No vibrations of any im- 
portance were then noticeable until the helm was 
put hard to the one or the other side, when the 
instrument on the respective side was violently 
disturbed. 

The oscillations of the instrument in these experi- 
ments were so rapid—from 1500 to 2000 oscillations 
per minute at speeds of 500 or 600 revolutions— 
that exact measurements were not obtainable. Pos- 
sibly the instruments were too sensitive ; while we 
must presume that those of Bauer and of Frahm, 
who doubt the importance of the reactions from the 
hull and the helm on the propeller, may not have 
been sensitive enough. Dr. Féttinger also deter- 
mined the propeller efficiency of this boat. This 
efticiency was deduced from a comparison between 
the effective work done (thrust multiplied by ship's 
speed) and the effective power imparted to the pro- 
peller-shaft (turning moment multiplied by an- 
gular velocity). An efficiency of 72 or 73 per cent. 
was deduced for maximum powers. Allowing a 
loss of about 2 per cent. in the stuffing-boxes and 
tunnel, a propeller efficiency of 75 per cent. would 
have been realised—a surprisingly high figure. The 
influence of the depth to which the propeller is 
immersed on the effective torque was investigated 
on the Kaiser Wilhelm II. 

We mentioned above that the modulus of elas- 
ticity of the shaft material was determined. This 
was done with four pieces of shafting, 160 milli- 
metres in diameter, supplied for the small cruiser 
Liibeck. The free end of the shafting rested on a 
ball-bearing and was loaded with the aid of a lever, 
4 metres in length, readings being taken with the 
aid of mirrors and atelescope. The forged crucible 
steel, of a strength of 45 or 50 kilogrammes per 
square millimetre (25 and 32 tons per square inch), 
and an elongation of more than 20 per cent., gave 
the average shear modulus 828,000 square kilo- 

ramme-centimetres, which agrees closely with 
rahm’s value for a Siemens-Martin steel of the 
same strength. 

The most noteworthy lesson to be drawn from 
these ve icra is, perhaps, that the more or 
less satisfactory character of the tangential force dia- 
gram is no safe guide at all for the effective torque, 
which is strongly influenced by the torsional oscil- 
lations. These oscillations likewise affect the pro- 
peller thrust. That the helm influences the pro- 

lier speed was confirmed by Consul Schlick. 

uring the discussion which followed the reading of 
Dr. Fottinger’s communication. Mr. Schlick  b 
experimented in this field, not with the aid of his 
formerly-used apparatus, but with the help of a 
self-recording speed-indicator. Professor Flamm, 
of Berlin, pointed out how these novel determi- 
nations and Froude’s tank experiments might 
check one another. If we know the efficiency of the 
engine and of the propeller, we have the efticiency 
of the whole system and the useful work done ; 
and dividing the latter by the velocity of the 
ship, we get the true resistance that the ship has 
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to overcome. The check is certainly needed on both 
sides. As regards the high propeller efficiency, 
Professor Flamm supported Br. Fottinger. On 
a suggestion thrown out by Professor Flamm, Mr. 
Murk Sels, of the Kinderwyk Shipbuilding Yard, 
had put the thrust-bearing of a propeller shaft (260 
horse-power engine) on guides, and coupled it with 
two dynamometers ; the experiments could not be 
conducted with great exactitude, but an efficiency 
of over 70 Fae cent. resulted. All this requires 
further confimation, however; and it is, on the 
other hand, hardly necessary to dwell on the short- 
comings of tank experiments, invaluable as they are. 
One of the sources of error was pointed out by Mr. 
Flamm. The relative positions of propeller axis 
and ship axis change with the speed in the tank 
experiments, but not in actual navigation. 

r. Fottinger is quite aware that his propeller 
efficiency determination could hardly be applied 
on board a big vessel, as no instrument possesses 
sufficient rigidity to take up the enormous stresses. 
This is the more to be regretted as the thrust 
oscillations may be quite as important as the tor- 
sional vibrations. His other results are, however, 
of so high an interest that we can only express the 
hope that he will persevere in his researches. 








THE CONTINENTAL FIRE SERVICE. 
By Epwin O. Sacus, F.R.S. Ep., Architect. 
(Continued from page 797, of vol. laxx.) 
GeRMaNy.—BeERLIN Fire BrIGAvE. 
Orricers’ TRAINING. 

Ir is a matter of considerable interest to observe 
that the Berlin Fire Brigade is at great pains to 
see that its own officers, as also those of other 
brigades, are suitably trained for their work ; and 
ge arrangements have been made in Berlin for 
the purpose of training future officers, both for its 
own brigade and other forces. In order to obtain 
the necessary training, the brigade requires the 
candidate for officer’s rank to be enrolled as an 
ensign, and in order to obtain this enrolment cer- 
tain conditions have to be fulfilled. The first con- 
dition is a first-class school certificate and military 
papers ; a certificate of health by a medical examiner 
appointed by the brigade ; proof of stability as to 
financial means for the period of duty as ensign ; a 
declaration of the ensign’s acceptance of the rules 
and regulations of the brigade and its military dis- 
cipline. 

At the same time the candidate is informed that, 
in order to obtain appcintment as an officer of a 
professional fire-brigade (after having been enrolled 
as an ensign and passed through the ensign’s 
course), it will be necessary for him to have a 
certificate showing that he has passed the final 
examination as an architect or civil engineer at a 
Royal technical college, or that he has passed through 
the technical courses of either a naval or a military 
academy. Further, that he must either have been 
a commissioned officer in the army or navy, or hold 
rank in the reserve of officers. The candidate is 
further required to put his financial position clearly 
before the chief officer ; to undertake not to marry 
without the chief’s consent until he has been in the 
brigade at least one year; and he must be able to 
show that he has not only satisfactorily passed 
the ensign’s course in the Berlin brigade, but also 
that of an ensign in at least two other brigades, 
one of which must be that of a Hanse city—i.e., a 
port. He must have passed an examination in first 
aid—i.e, ambulance work—and, irrespective of 
technical examinations passed, he must practically 
prove that he has a thorough grounding in elec- 
trical work, sufficient to enable him to undertake 
electrical tests, examinations of installations, and 
to advise on electrical safeguards. 

It will thus be seen that to become an officer in 
a professional brigade, such as, say, the Berlin, 
Hamburg, or Bremen forces-—i.e., to obtain the first 
step in rank, namely, that of in assistant divisional 
officer, or officer in charge of a unit (‘* Brand- 

meister ’’)—-requires a considerable amount of hard 
work, and also a very high standard of general and 
technical education. In other words, the profession 
of a fire-service officer is only open to architects 
and civil engineers who have passed their examina- 
tions, and are officers in the reserve, or to men who 
have either held or hold commissions in the army 
or navy, and have been through certain technical 
courses, which practically means limitation to the 
officers of the Royal Engineers or artillery, as far 
as the army is concerned, and to either torpedo or 


1 meg officers as far as the navy is concerned. 


here are, of course, still several officers of the 
older type in the Berlin brigade, as in other German 
brigades, who do not quite fulfil all these require- 
ments ; but practically all appointments that have 
been made during the last ten years have been 
given to men who fulfil the above-named conditions. 

Even given a high standard of general and 
technical education, the ensign has his hands pretty 
full whilst going through his course ; and as far as 


some fifteen years ago, it practically meant drill in 
the early morning hours, instruction classes during 
the forenoon, and practical work, such as testing 
fire-alarms, during the afternoon, interspersed with 
endless ‘‘turn-outs,” day and night. e course, 
however, is extremely instructive, and, except 
during the intense cold of the winter months, the 
constant turning out is eminently exhilarating. 


Tue Bricape’s Metnop or Work anp Tactics, 
As to the tactics of the brigade, it would lead 
too far to discuss them at length ; but among the 
primary principles are the following points :— 
It is a principle throughout the brigade for 
foremen at men to get in as closely as possible to 
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the actual seat of the fire—:.e., to work at close 
quarters on principle—and for this reason one 
generally sees in the record of any larger fire that 
so many men have been overcome by smoke and 
heat, and the brigade’s pension-list is frequently 
augmented by men who have suffered in this 
way. Screens (see Fig. 119) are employed con 
siderably to protect men who are close in on a 
fire—i.e., both temporary screens, such as an 
unshipped door or a table turned on end, as also 
special asbestos cloth screens or umbrellas. Screen 
work is encouraged, just as taking cover is in 
modern military work. Officers of higher rank than 
assistant divisional officer are, however, practically 
not allowed to go to the heart of a fire or to work 
actually inside buildings, it being the principle, as 
in military work, for senior officers to be in posi- 
tions of vantage only, so that they can be easily 
found, and see the broader aspects of the risk ; and 
they have at their disposal a systematic service of 
orderlies, &c. The result is extraordinary smooth 
working, even at very serious conflagrations. Even 
at medium fires, where, say, only three or four 
units attend, the assistance of one or more staff 
officers is of considerable value to the officer in 
charge, as they relieve him of much anxiety. 

For this reason the general custom has practi- 
cally been that whilst the fire is attacked at close 
quarters by the first unit arriving, the second unit 
immediately attends to what may be termed the 
tactical operations of ‘‘ covering” the adjoining 
hazard. The strength of the units in appliances 
and men at Berlin—i.e., the immediate arrival of 
two units of six appliances and generally some 
40 or 50 men, controlled by not less than two 
superior officers—naturally encourages what might 
be termed ‘‘ tactical work.” 


my own experience with the Berlin brigade goes, | 





The principle of simultaneously using (a) the 
staircases, (b) hook ladders, and (c) the mecha- 





protecting adjoining hazards, is practised to a 
nicety ; and it is quite remarkable with what celerity 
and precision the 80-ft. long ladders are handled 
from the thoroughfares, whilst the hook-ladders 
generally come into operation at the back—i.e., 
from courtyards, &c. No matter how trivial a fire 
may seem, the precautionary or tactical measures 
of providing against a possibility of spread are 
generally applied. 

The tendency of the officers to let unimportant 
values burn up under their eyes, although under 
cover of a branch, is frequently observable if the 
possibility of extinction by water appears likely 
to cause greater damage than the values attacked 
justify. A roof, or the contents of an attic, are 
generally allowed to burn out, so that the floors 
below may not suffer from water. 

The equipment of all branches with stop-cocks 
and sprays should be noticed, and in connection 
therewith the general application of special valves 
on the steam fire-engines for automatically letting 
off water upon a branch being turned off at the 
branch stop-cock. This also leads to a consider- 
able saving in the amount of water applied, 

As to actual extinguishing of a fire—i.e., the 
actual application of water—the rule throughout 
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the brigade is to work upwards rather than down- 
wards, and one thus rarely sees a branch applied 
down ‘‘into” a fire from surrounding elevated 
positions, but the reverse. This is, of course, 
exactly opposite to the American practice, where 
water-tower work is so popular. Again, small 
streams—i.e., streams through small nozzles, but 
under high pressure—are very much in favour ex- 
cept at really large fires. But even at large fires 
relatively small nozzle diameters are preferred if 
strong pressures can be obtained, and one finds, 
say, two steamers connected up to a 14-in. nozzle. 

Another point as to actual application of water 
is the custom always to put two men on to each 
branch, no matter how short of men, and, further, 
if possible, to provide a third man as a stand-by 
at the branch. This third man, known as the 
sapper, always carries a life-line and a heavy axe, 
and accompanies the branch men when running 
out their line of hose. The idea is that the sapper 
is to attend to assist fhe branch men in getting 
into good positions, to provide them with protec- 
tion—such as any available screen—to prepare for 
their retreat, and to keep up communication with 
the rear. 

On the departure of the brigade, the scene of a 
small fire is generally left in charge of the police, 
but after larger fires a squad of men is generally 
left to cool the ruins, and take charge till the 


| Owners or insurance officers are at hand. Before 
nical long ladder for attacking the seat of a fire and' 


leaving, the senior officer, or his deputy, is expected 
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to carefully inquire into the cause of the fire, and 
can call upon the police to assist him in any in- 
quiries. Should there be anything of a complicated 
character requiring investigation as to the cause, 
the inquiry can be adjourned. The divisional 
officer of the district, in which the fire has 
occurred, is responsible for the necessary inquiry 
being made, and these inquiries are frequently of 
a very extensive character. Where the result of 
any such inquiry is of an instructive character a 
report is circulated among the superior officers of 
the brigade for their information, and these reports 
are frequently embodied in the annual report pub- 
lished by the brigade and referred to previously. 
The officers of the brigade are encouraged to prepare 
logs of interesting fires, for issue in the annual report, 
and such logs are also frequently published in the 
technical Press. 





UNIFORM i> PERSON | 
S AND PERSONNEL. 


As to the uniform of the Berlin Fire Brigade, | 
the officers practically wear the German military | 
uniform of the artillery, and carry swords; but | 
when actually attending at a fire the sword is dis- 
carded, and the spike on the helmet removed, a 
light leather neck-protector being attached to the 
back of the helmet. The men also may be said to 
be wearing German infantry kit, except that the 
ordinary military belt is replaced by the broad 
fireman’s belt, with a fixed flat spring-hook attached 
for hook-ladder and life-line work, Fig. 120; and, 
further, instead of carrying side-arms, a small axe 
is carried by firemen, and a small sapper’s saw is 
carried by the foremen. The characteristic feature 
of the Berlin firemen’s uniform is the black leather 
coal-heaver helmet worn by the men, a helmet of 
extraordinary practical value, being very cool and 
light, and yet of great strength, protecting both 
eyes and neck most effectively. The pattern of 
the helmet is certainly not a thing of beauty, but, 
taken all round, the helmet is probably the most 
serviceable to be found anywhere in the fire 
services of Europe. In the case of the Berlin 
brigade, the band on the helmet varies in colour, 
according to the division to which the men belong, 
and a small crown is placed over the cockade to 
indicate that the brigade is a Royal force. This 
type of helmet, by-the-bye, is characteristic of the 
whole professional brigades of Northern Germany. 
The boots worn by the men are Blucher boots, into 
which their trousers are tucked at fires. Only the 
officers wear top boots. The men’s tunic is some- 
what shorter than what our men wear. 

_ Speaking generally, the whole of the men of the 
Berlin brigade are recruited from the artisan class, 
and are mainly bricklayers, scaffolders, carpenters, 
&c., who are likely to understand building con- 








ssruction, and are youd at climbing about. It is 
essential for any man joining the Berlin brigade 
to have been either through a military or naval 
training of three years. He is taken on trial, has 
to pass the recruit class, and has to gain experi- 
ence for a year before he is definitely put on to the 
strength. 

As indicated previously, the system of 48 hours’ 
duty to 24 hours off prevails throughout the brigade, 
except for the period when a man is attached to 
the theatre division, when he has seven days’ duty 
against one day off. All men, be they married or 
single, have their own rooms outside of the fire- 
station, and only come on duty for the 48 hours 
when they live at their stations; during their 24 
hours’ rest they are right out of the fire-stations. 
Only in the case of married foremen, warrant 
officers, and officers are married quarters provided 
in the fire-station. The pay is moderate, but the 
pension system fair ; and the men get some extra 
money when they do theatre duty. 

Naval principles somewhat prevail as far as work 
and ‘‘ making work ” is concerned, so that the men 
when on their forty-eight hours’ duty are really kept 
busy, with the exception of a very few intervals, 
and the slouching and hanging about at the fire- 
station doors—to be found in many brigades— 
practically becomes impossible. Such hours as are 
given over to recreation during the 48 hours 
are spent in the men’s mess-rooms, where billiard- 
tables, books, &c., are generally available for their 
use. 

This matter of how the men spend their time 
naturally brings me to the question of the fire- 
stations. It is my intention to deal with German 
fire-stations separately later in this series ; but, 
speaking generally, the Berlin fire-stations, with 
the exception of those erected during the last ten 
years, are somewhat antiquated in their plan and 
arrangement from a modern point of view. The 
stables for the old stations were very unhappily 
planned, and thus the time for turning out was 
somewhat extended ; but, nevertheless, one may 
take it that, on the average, every unit turns out 
under the minute for actual work by day, and in 
about 45 seconds at night, when the men are all 
close at hand. In the latest stations the planning 
is certainly very good, and the experiment has 
been made of keeping the horses in stalls placed 
just alongside the pole of the engines they are 
intended to draw. This experiment, which has 
now been going on at several stations during the 
last four or five years, has been very successful ; 
but, of course, the whole question of stabling for 
fire brigades is not of much interest at the moment, 
when minds are primarily centered upon the sub- 
stitution for horses of motor appliances. The 








characteristic feature of the German stations is 
the height of the engine-rooms and dormitories, 
the rooms all being very airy. Sliding poles, 
modern hitching devices, &c., have only recently 
been adopted in the newer stations. 

Of other matters of some importance for the 
efficiency of the Berlin service is the popularity of 
the brigade, which influences the class of personnel 
it is able to obtain. I think it would be well to 
mention, in respect of the question of popularity, 
the extraordinary amount of interest accorded to 
the Berlin wee | by the German Imperial family, 
and by the German Empress in particular. Both 
the present German Empress and her predecessors, 
the tears Frederick and the Empress Augusta, 
always made a point of taking a great personal 
interest in the brigade’s welfare. 

As to the brigade’s horses, they are not of first 
quality, and somewhat heavy. The brigade trots, 
and does not gallop to a fire, this probably being 
in a measure due to the very slippery asphalte 
roads used throughout Berlin. The driving is not 
as good asit might be. The brigade has the ad- 
vantage of getting the roads cleared for it in a 
remarkably smart manner, the police by-laws com- 
pelling all vehicles to draw up at the curbs and stop 
dead, so as to give the engines every facility for 
getting along on a clear road. The advent of the 

rigade is signalled by a small ship’s bell, which is 
energetically rung by one of the men sitting next 
to the driver; and these bells, if placed well to 
the front of the engine, will carry well, and their 
distinct sound is easily recognised. A rather 
curious appliance is fixed on the leading engine 
of each unit—i.e., a kind of signal-arm, or 
semaphore. This arm is moved to the right 
or to the left when an engine approaches a corner 
of a thoroughfare into which it is going to turn, 
as the case may be. Thus, already at a distance, 
both the foot passengers, the drivers of ordinary 
vehicles, and the police, know which direction the 
approaching engine is going to take, the arm, if 
kept vertical, meaning that the engine is travelling 
straight ahead, whilst the raising of the arm to 
the one side or the other also tells its own obvious 
story. 
Altogether, although, as indicated at the outset, 
the Berlin brigade does not afford so many interest- 
ing technical features in its equipment as some of 
the other North German brigades, its organisation 
and management are of the greatest possible inte- 


|rest, and call for close study. Although, perhaps, 


from the point of view of outward show, the Berlin 
brigade does not at first appeal to the student of 
fire-service questions, there is no doubt that the 
thoroughness of its work affords some of the most 
perfect economical results to be found anywhere 
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on the Continent. If, as far as Germany is con- | 
cerned, the Berlin brigade were first carefully | 
studied in respect to general principles, and then 
in turn some of the other North German brigades | 
—more particularly on points of equipment—-there | 
is no doubt that the experience thus gained would | 
be most valuable to all concerned in the general | 
subject of fire protection, be it from the building | 
aspect, the fire insurance, fire economic, or the | 
ure fire-service side. Regardless of the fact that | 
erlin does not as yet stand so high in matters 
of equipment as one would wish, it is to my mind 
the service best suited to serve as the great Con- 
tinental model or standard institution embodying 
the results of modern thought on fire economics. 
There may be smarter brigades on the Continent 
and better equipped ones, but for true fire pro- 
tection in its best sense, I doubt if the Berlin Royal 
Police Fire Brigade is at present any where sur- 
d. And with its new chief officer, Herr 
eichel, I hold that this brigade will also in some 
few years be the best equipped one on the Con- 
tinent of Europe. 


(To be continued.) 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

An ordinary general meeting of the Institution 
of Mechanical Engineers was held on Friday, the 
19th inst., at the Institution House, Storey’s-gate, 
es President, Mr. E. P. Martin, occupying the 
chair. 

NomInaTION oF CounNciL. 

The first business consisted of the President 
announcing that, in accordance with the rules of 
the Institution, seven Members of Council, two 
Vice-Presidents, and the President, would retire 
at the ensuing Annual General Meeting, but were 
eligible for re-election. Those retiring were Mr. 
E. P. Martin, the President; Messrs. J. A. F. 
a of Manchester, and A. Tannett Walker, 
of Leeds, Vice-Presidents. The retiring Members 
of Council were :—Messrs. H. F. Donaldson, of 
Woolwich ; J. Rossiter Hoyle, of Sheffield ; Henry 
Lea, of Birmingham ; Michael Longridge, of Man- 
chester ; John F. Robinson, of Westminster ; 
James Rowan, of Glasgow ; and J. W. Spencer, of 
Newcastle-on-Tyne. All these gentlemen offered 
themselves for re-election, and were nominated by 
the Council. Messrs. W. H. Allen, of Bedford, 
and T. P. Reay, of Leeds, were also nominated 
by the Council. 

The President next asked if any member or 
associate member wished to suggest any addition 
to the list of nominations ; there being no response, 
Mr. Martin declared the above-named to be those 
nominated for election. 

It was next announced that fifty-one candidates 
had been elected to the roll of the Institution. The 
names of these were read out by the Secretary. 


MATERIALS UNDER Pure SHEAR. 


The President next stated that the discussion on 
Mr. Izod’s paper, on the ‘‘ Behaviour of Materials 
of Construction under Pure Shear,” would be 
resumed. This paper,* it will be remembered, was 
read and partly discussed at the meeting of the 
Institution held on December 16 last. The time for 
adjournment having arrived when Professor Carus 
Wilson was speaking, Mr. Martin now called upon 
him to continue his remarks. 

Professor Carus Wilson reminded the audience 
that on the last occasion he had pointed out that 
Mr. Izod’s paper introduced a very interesting sub- 
ject, and it opened a field for discussion which the 
author’s own deductions from his own experiments 
hardly appeared to indicate. Possibly he might 
have been wrong in gathering from Mr. Izod’s 
paper what was its real scope. But his (the 
speaker’s) impression on reading the contribution 
was that the author had endeavoured to ascertain 
what was the real relation between the shearing 
strength and the tensile strength of materials. 
The speaker rather gathered that the author | 
imagined it would be interesting to find that relation | 
from the physical point of view, and not to be! 
satisfied with a merely empirical relation. The | 
relation must be empirical if tests were made and 
stresses estimated in an entirely arbitrary way ;| 





_ * Mr. Izod’s paper was: published in extenso in our 
issue of December 22 last, page 847. A report of the first | 
found on page 828 of ~ 


part of the discussion will be 
same number. 


for instance, the breaking tensile stress being 
taken as the stress on the original area. The inte- 
resting point in this connection was, What, if any, 
was the relation between the ultimate resistance to 
shearing and the ultimate resistance to tensile 
stress? To learn that, it would be necessary to 
take the true stresses and not the apparent stresses 
obtained by taking an arbitrary measure of the 
maximum load on the original area. If the author 
had -taken the shearing stresses as he obtained 
them, and had used the true tensile stresses, 
and then made use of the well-known fact that 
the maximum shearing stress in a rod was one half 
that of the maximum tensile stress, he would 
have reached, not the ambiguous results he had 
shown, but a definite result ; and this would have 
indicated that the real criterion of strength was 
resistance to shearing, and that true shearing 
stress, when compared with tensile stress, would 
show the practical identity of the two quantities. 

At the fast meeting the speaker had referred to 
tests of a bar of reduced area, and had made a 
sketch on the blackboard to illustrate his meaning. 
This sketch we reproduced in our issue of De- 
cember 22 last (see page 829 of our last volume). 
Tt had been pointed out to him that the illus- 
trations he had given were not so conclusive as he 
had thought they were. He had, it would be re- 
membered, given an instance of a test which was 
made on round bars with semi-circular grooves 
made in them, and he had pointed out that if tests 
were made with a rod with a turned groove in it, it 
would be found very much stronger than an equiva- 
lent rod, the strength of which was calculated on the 
reduced section due to the groove. Thestrength of 
the section was that measured by the resistance to 
shearing on the section represented by the diagonal 
line, and was not the strength of the cross-section. 
This he had proved by several experiments he had 
made. Another experimenter, however, had made 
several tests to elucidate this point, and had found 
that there was no difference in the strength of the 
rods with grooves in them and those with ordinary 
straight sides. These experiments, he believed, 
had been made in order to ascertain the effect on 
strength produced by threads cut for screws. He 
thought he could explain the difference between 
the two sets of experiments. A small groove, such 
as the thread of a screw, would give two effects. 
One effect would be due to the uneven distribution 
of stresses across the cross-section; that would 
diminish the strength of the bar. On the other hand, 
there would be the increase due to sectional area, 
as measured on the diagonal line at 45 deg.; that 
would increase the strength of the bar. These two 
effects might, if the section were very small, neu- 
tralise one another. The result was that if there 
were small grooves, comparable with those of a screw- 
thread, there would not be present the effect alluded 
to by the speaker on the last occasion. He thought 
there was conclusive proof that ultimate resistance 
to — was the resistance afforded to shear, and 
not the resistance to a mere longitudinal pull. It 
seemed to him that the matter was of more than 
academic interest, for it was of great importance 
to know what constituted the ultimate strength of 
a material. 

The only test that tended to refute his conclu- 
sions was the one made by Mr. Izod on cast iron. 
It might be said that in cast iron there was no 
variation of section due to contraction, and that 
the resistance to shearing of a specimen of 
cast iron ought to be exactly one-half the tensile 
resistance. Mr. Izod’s tests showed something 
very different. The quantities were almost exactly 
equal, but a shearing test with cast iron was one 
extremely difficult to make. He had himself 
obtained very much lower values for the shear 
than those given by Mr. Izod. Personally, he had 
always regarded shearing tests of cast iron with 
very great distrust. Professor Unwin, in his book 
on ‘** The Testing of Materials,” had said that the 
shearing stresses of cast iron were not thoroughly 
known, and he quoted tests made by Hayward and 
by Platt, showing that the shearing stress of cast 
iron was almost exactly half that of the tensile 
tests. The professor had stated, in his chapter on 
the subject, that very possibly those tests were too 
small. He did not wish to criticise too closely the 
way in which Mr. Izod had made his tests ; but he 
would merely say that he thought the conditions of 
a shearing test of cast iron were extremely complex, 
and needed most careful attention. hat was 
called the shear test was a very crude way of 
arriving at the resistance to shearing. It could be 





easily seen that in a shear test the distribution 
of stresses must be very far removed from those 
which would produce a perfectly uniform shear, 
or even a pure shear—supposing it to be uniform. 
This the speaker illustrated by a sketch which we 
reproduce in Fig. 1. There was an extremely 
exaggerated condition of what was known as ‘‘sur- 
face loading.” This was illustrated by another 
sketch, which we reproduce in Fig. 2. This figure 
represents the distribution of stresses in a piece 
of material under shear, the shear lines being ex- 
tremely complicated. The lines of principal shear 
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are shown by dotted lines, and these are the lines 
on which the material would fail. The speaker 
had never investigated the subject experimentally, 
but he would imagine that when the points of sup- 
port were closed up, as shown, there would neces- 
sarily be very complicated lines of shear; that, he 
would say, was borne out by Mr. Izod’s diagrams. 
The author of the paper had shown in some of the 
illustrations* in his paper what he called the knife- 
edge. That was at the broken section, and indicated 
that the state of affairs at shear was extremely 
irregular. In the case of cast iron this state of affairs 
was intensified. The speaker’s own impression was 
that the test of the character called a shear test 
only gave accurate results in plastic materials. With 
extremely hard materials, absolutely non-plastic, as 
in the case of cast iron, there was a complicated 
condition of stresses which entirely masked the 
results that were being aimed at, and which were 
the true measure of the resistance to shearing. It 
would be very interesting if anyone could give any 
information or suggestion as to the state of affairs 
in a shearing test of cast iron. 

Professor W. C. Unwin said that the paper 
before the meeting contained a great deal of data 
that would be useful to engineers. The speaker 
had placed on the bench a shearing shackle which 
had been made at the Central Technical College 
some years previously. It did not differ very 
essentially from that of the author. It was made 
for testing circular turned rods. The shear was 
made to take place between three dies, or a 
single shear between two dies. The only essen- 
tial difference between the speaker’s and Mr. Izod’s 
shackle was that in the latter a compression was 
put by bolts on the faces of the plate near the 
shearing plane. He did not think the results 
obtained by Mr. Izod and by himself were very 
different. No one could say which gave a re- 
sult most nearly like to pure shear. If the plate 
were compressed, as with Mr. Izod’s shackle, then 
there must be, in consequence of the indentation 
of the plate at the early stages of compression, 4 
longitudinal compression put on the part near the 
shearing plane. On the other hand, if the plate 
were left uncompressed, as in the speaker's shackle, 
this longitudinal compression disappeared. Mr. 
Izod had noticed, and the phenomenon had been 
observed before, that in a good kind of shear, not 
necessarily a pure shear, a sort of frill was formed. 
This was seen best in punching. The speaker ex- 
hibited some punchings illustrating the fact, and 
sketched on the blackboard one of them (which we 
reproduce in Fig. 3) in which the frill was shown 
in a very marked manner. In a very thin plate 
the part a tended to disappear; in a plate thick 
in proportion to the diameter of the punch the part } 
tended to disappear. With a die larger than the 
punch the frill would, of course, disappear. These 
facts would confirm a point he was about to raise. 

The only objection he had to the paper was 

* See Figs. 11 and 14 on page 849, of our issue of 
December 22 last. 
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the title, which spoke of pure shear. He did not 
think there was any way of getting a pure shear 
by means of a scissor-like action. He would speak 
only of a shearing action on ductile materials, 
leaving the case of cast iron on one side. He 
further illustrated his remarks by means of an- 
other sketch (see Fig. 4). If lines were scribed 
on a specimen before testing it, they would take 
the form indicated on the sketch. There was ob- 
viously a lengthening of these portions of the plate 
within the lozenges. There was a strong tensile 
action, which had a tendency to form a crack at right 
angles to the direction of the strained lines. At 
the same time there was a very strong tension at 
the points marked a and b, and there was a ten- 
dency to form two cracks, as shown in the sketch. 
He believed that was the explanation of the forma- 
tion of the frills. That was interesting, because a 
study of these lines would show that there was 
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nothing like a pure shear from a to b. There 
was a strong thrust and strong tension, and it 
would be found that they were not inclined at the 
angles which they ought to be for anything like a 
pure shear. Some of the French elasticians had 
been studying punching as a useful test in connec- 
tion with workshop practice. M. Frémont, in a 
paper which the speaker had seen; M. Bacle, 
in a paper which was read at the Congress of Paris 
in 1901; and Professor Rejto, in a contribution 
to Materialen Kunde, had been studying punching 
tests as a workshop determination for the value of 
material. Professor Rejto especially had done 
a good deal to test the results obtained, and had 
connected these results with the tearing resistance 
of the material. The investigation, however, was 
very complex, and the speaker would not venture 
to say anything about it at the time. Neverthe- 
less, a step had been taken towards connecting the 
tenacity of material with the results obtained by 
shearing tests. 

Mr. J. H. Wicksteed said he had seen a good 
deal of actual shearing in the shearing-machine, 
and he had sheared bars of steel of various degrees 
of mildness. The behaviour of the hard steel was 
rather capricious, the bars being inclined to shear 
through the plane of most intense pressure. He 
would, however, only speak then of mild-steel bars. 
He had sheared mild-gteel bars up to 6 in. square 
in section—that was to say, a long billet of steel, 
6 in. square in section, had been cut up into small 
pieces. That was about as far as it would be pos- 
sible to go, because the pressure was so great that 
steelings could not be made to stand a greater 
pressure at the edges. The way in which a bar 
behaved in shearing was that it tried all it could to 
avoid shearing ; it would endeavour to bend and 
to pull, but it seemed to wish to avoid shear. 
The steelings pressed their way into the metal, 
and the top steeling also cut its way down through 
the metal that it had pulled over, displacing a 
part. When the top steeling had cut some way 
in, there was a cleavage a certain distance down, 
and the same thing occurred on the other side. 
So far as he could find, if the steelings entered 
the metal 1 in. on each side, the crack would 
penetrate another inch each side, leaving an un- 
cracked piece of metal about half the thickness of 
the original billet. The two cracks, however, 
would try to join each other, and as they started 
off in opposite directions, they were obliged to join 
each other by a line of contrary flexure, as shown 
in the section, Fig. 5. Out of the whole thickness 
of metal only the edges were sheared simulta- 
neously. The shearing of a thick piece was not a 


simultaneous operation, like a fracture of a bar in 
tension or in compression, but was a gradual 
proccss. First the surface became compressed, 
then one edge was cut by the cutting edge of the 
steeling, an initial crack was established, and, 
finally, about half the bar separated with a shearing 
effect. 

Mr. Izod, the speaker continued, had stated that 
in mild steel the shearing resistance was about 75 per 
cent. of the tensile resistance, and the general rule 
was also that the shearing strength of the material 
was about 75 per cent. of the tensile strength. 
Taking these into consideration, he (Mr. Wicksteed) 
gave the explanation that the area was reduced to 
75 per cent. before the shearing action took place, 
the previous process having been one of compres- 
sion and cutting. Some of his friends, wishing 
to make rather large shearing tests in a testing- 
machine, he had designed an apparatus for shearing 
in single shear, so that a larger piece could be 
operated upon than could be sheared in double 
shear with a machine of the same power. The 
shearing of bars 8 in. wide and 3 in. thick was 
accomplished, and he had made several tests of 
bars 3 in. wide and 24 in. thick. The way in 
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which the single shear was carried out was shown 
by means of diagrams. The block tailed down, 
and to prevent this the bar was pushed through, 
and allowed to rest on a ledge, so that besides 
being held down at one end it was held up at 
the other. The result was that the line of contra- 
flexure did not curve quite so much as the line 
which would go through a freeend.. Two diagrams 
which Mr. Wicksteed had placed on the wall of the 
theatre we reproduce in Figs. 6and 7. They include 
a mechanical record, indicating the action, it bein; 
shown that the maximum pressure was not reach 
until the shear-blades had approached each other 
4 in., so that when the maximum load (129 tons) 
was reached the blades were actually but 2 in. 
apart. This diagram also shows that the piece 
managed to stand all that displacement before it 
was severed, and what happened was, as Professor 
Unwin had shown, that the fibres were drawn out to- 
wards the ceutre of the bar. The record showed that 
before the bar broke there was } in., or nearly that, 
displacement in the bar. The dotted line in the 
diagram was intended to show the point at which 
the piece would ultimately break. What he (the 


acting shearing apparatus could be applied to a 
testing-machine to shear a bar in single shear. He 
also wished to show that shearing was a gradual 
process, At the beginning the shearing resistance 
of the bar was much greater than its resistance to 
compression. Before sufficient load was applied 
to shear the whole section, the bar was indented 
very deeply ; this compression went on until at last 
the reduction of the area of the bar was suflicient 
to make the bar more willing to shear than to resist 
compression. 

r. C, E. Stromeyer said that the paper had 
interested him greatly, because it brought out the 
fact, to which he had previously drawn attention, 
that materials might differ very materially as 
regards their behaviour under compound stresses, 
of which the shearing stress was only one of 
seven. The present experiments showed that 
there was a characteristic difference, as judged 
by the shearing fracture, between cast iron and 
mild steel. In the one case the fracture travelled 
under the shearing blade, and therefore into a 
region where one would probably find a compound 
stress consisting of two compression stresses ; 
in the other case the fracture travelled into a 
region of nearly pure shear, which is a compound 
of tension and compression stress. This experience 
with the fractures supplements the general results 
of the experiments, which only tell us that cast 
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iron is stronger under a shearing stress than under 
a single tension stress. The fractures tell us further 
that cast iron is stronger under the shearing than 
under a double compression stress. Mild steel, 
according to the tests and fractures, is weaker 
under the shearing stress than under the single 
tension or double compression stress. The only 
experimenter who seems as yet to have dealt 
with compound stresses, and that only to a 
limited extent, was Mr. Guest (Philosophical Maga. 
zine, July, 1900, page 70). Tubes of different 
qualities of steel were stressed longitudinally in a 
testing-machine with and without internal hy- 
draulic pressure. In the former case there would be 
both longitudinal and circumferential tension ; the 
tubes were also subjected to tension stresses, in 
which case there would be diagonal tension and 
diagonal compression stresses. Mr. Stromeyer 
then drew a diagram in which he combined the 
values for the elastic limits as found by Mr. 
Guest with the general deductions of the present 
paper, and showed that the characteristic stress- 
resisting figures for mild steel and cast iron dif- 
fered very materially from each other, as indicated 
in the sketches (Fig. 8, mild steel ; Fig. 9, cast 
fron). The limits of elasticity of single tension 
or of single compression are marked off on the 
horizontal and also on the vertical lines. The 
shear line is drawn at an angle of 45 deg., because 
a shearing stress is a right-angled compound of a 
tension and a compression stress, which are equal 
in intensity to each other and to the resultant 
shearing stress. In the quadrant. bounded by the 











speaker) wished to show was, how a good single- 


two tension lines are the drum tensions. Now 
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according to Mr. Guest three of his steel tubes 
had limits of elasticity under tension of 18 tons. 
These are marked on the horizontal and vertical 
line. When a circumferential tension of 13.5 tons 
was produced in the tubes by hydrostatic pressure, 
the limit of elasticity ot longitudinal tension was 
only reached at 20 tons. This is indicated 
on the diagram. The circumferential stress was 
then increased to 18 tons, when the longitudinal 
elastic limit attained 21.4 tons. On the other 
hand, when the tubes were subjected to a shearin 

stress (by torsion), the elastic limit was reach 

with 10.2 tons, as shown. From the fractures of 
the author’s test-pieces, it was evident that mild 
steel gave way more readily under shear than 
under a compound stress of two compressions. 
No figures were available, but in the diagram it had 
been assumed that this limit would be reached at 
12 tons. The ten points so found had been con- 
nected by a dotted line in Fig. 8, and might be 
called the characteristic compound stress curve for 
mild steel. In Fig. 9 the dotted line represented the 
characteristic compound stress curve for cast iron 
‘* A” experimented on bythe author. In order that 
these curves might be more fully appreciated than 
would otherwise be the case, Mr. Stromeyer pointed 
out that, according to Mr. Guest’s experiments, a 
boiler having dished ends, or flat ends with gusset- 
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stays, should be 20 per cent. stronger than one 
whose ends were held together by longitudinal 
stays ; but, of course, information about compound 
stresses was, as yet, too meagre to be relied upon. 
As already mentioned, there are seven compound 
stresses. Of these he would only mention a few. 
Two right-angled tensions, which he had called 
drum tension, and one tension and one compression, 
called shear, which had been compared by Mr. Guest 
for mild steel with simple tension, but not with 
compression. Two compression stresses had not 
been investigated, but Mr. Stromeyer thought that 
the subject was such an important one that it 
ought to be very carefully inquired into. At 
present we knew only how much tension, com- 
pression, and shear a material would stand, and 
our formule, based on this meagre information, 
left us in doubt as to the strengths of many 
complicated forms which have to be used in 
machinery. If only the characteristic compound 
stress curves of materials were known, mathema- 
ticians would very soon work out formule which 
would enable us to apply this knowledge in our 
designs. An investigation into this subject did not 
seem to him a difficult one, for the above-men- 
tioned three compound plane stresses could easily 
be ascertained, and a few of the three-dimensioned 
compound stresses were also capable of being 
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attacked. Thus only quite recently it was found 
that if platinum were subjected to hydrostatic pres- 
sure and released, its density was found to have 
diminished, indicating that the limit of elasticity 
had been passed. Similarly, wire-drawing, in which 
there was a longitudinal pull combined with a com- 
pound compression stress in the die, indicated that 
those wires which could be drawn were better able 
to stand a simple tension on the reduced diameter 
than the compound wire-drawing stress (a sort of 
shear) on the original diameter. Metals which 
could not be drawn had the reverse property. Mr. 
Stromeyer then objected to the use of the words 
‘* pure shear ” in the title of the paper; he thought 
that torsion tests gave the best indication of the 
shearing properties of metals, and pointed out that 
a true shear strain-stress diagram can be obtained 
from carefully conducted torsion experiments 
according to the formula 


Q 3 6 { day 
Shear = ¢ = 7% + 7 (54) 
where o, is the shear stress as calculated from 
twisted round bars by the usual formula, and @ is 
the shear angle of the outer fibre of the bar. He 
inted out that one such analysis had been made 
in his work on ‘‘ Marine Boilers,” Fig. 164, from a tor- 
sion diagram which was obtained from Messrs. Platt 
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COAL-STORAGE BUNKER 
CONSTRUCTED BY MESSRS. ED. BENNIS 


AT BARGOED COLLIERY. 
AND ©0., LIMITED, ENGINEERS, BOLTON. 


(Fer Description, see Page 117.) 
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and Hargraves’ paper (Minutes Inst. Civil Engi- 
neers, 1887, vol. xc., Plate 10, Fig.6). Thisanalysis 
had shown him that there was a drop in the shear 
stress-strain curve similar to the drop in the ten- 
sion stress-strain curve. He wound up by once 
more urging on the Institution the desirability and 
importance of inquiring into compound stresses. 
Mr. W. H. Maw said he would like to ask Professor 
Unwin if in the punching experiments, to which the 
latter had referred, any determination had been 
made of the cubic contents of the piece punched 
out, and of the cubic contents of the hole from 
which the piece came. His reason for making this 
inquiry was that about thirty years ago, when a 
good deal of interest attached to the supposed 
injury to steel caused by punching, he (the speaker) 
had made a number of experiments on the effect of 
varying the size of the female die of a punching- 
machine, and the effect on the form of punching 
obtained with these various sizes of die. One of 
the first things noticed in making experiments of 
that kind was that the punched burr that came out 
was of less vertical height than the thickness of 
plate, and that deficiency in height seemed to in- 
crease as the thickness of the plate increased, as 
the female die was made smaller, and as the slow- 
ness of the punching increased. 








When there was | 


a very thick plate and a very close-fitting female 
die, together with a very slow action of the punch, 
avery material reduction was observed in the height 
of the burr. One of the first things that had 
occurred to Mr. Maw was the question, whether 
there was any real compression of the burr—that 
was to say, whether the specific gravity had been 
altered. He had taken the specific gravity of a 
number of burrs, and he had found that it was 
practically the same as that of the plate. What 
slight difference there was indicated that the specific 
gravity of the burr was slightly Jess than that of 
the plate. The question arose, Where did that 
piece of material represented by the shortening of 
the burr goto? He thought all would have noticed 
that in a punched plate there was a rise in the 
metal round the hole on the side at which the 
punch entered. This showed that during the first 
part of the operation a shear was not obtained, but 
there was a be of material from the burr into the 
plate. In these experiments the material was fairly 
soft steel, and there was very little of that ‘‘ frill- 
ing” noticed by Professor Unwin. He therefore 
wondered whether, in these experiments of Pro- 


| fessor Unwin’s, he had found that when that curious 
|frilling took place there was less flow than when 


the burr was of the ordinary slightly conical form. 





Professor Unwin, in response to this inquiry, 
said that he could quite confirm what Mr. Maw had 
stated. He (the speaker) had tested the density of 
punchings, and so far as there was any change it 
was a decrease. The volume of the punchings was 
less in thick plates than the volume of the hole, 
and the material that had apparently disappeared 
had gone into the plate; that was quite certain. 
He would like to add a word or two to what he 
had stated in his former speech. He had taken a 
number of autograph diagrams of punching, and 
the same thing had been done in France by French 
experimenters. The punching was simple shearing, 
such as Mr. Wicksteed had described, and would give 
exactly the same kind of diagram. The general 
form was indicated by a sketch on the blackboard, 
which we reproduce in Fig. 10.._ The first part of 
the curve, O to a, was concave. The horizontal line 
indicated depression on punching, or indentation ; 
the vertical line represented the punching force. 
Following the curve from g.to b there was a convex 








0 
part ; then an exceedingly rapid fall ,from 6 to c, 
and then an irregular line, as shown,-from c to d. 
The part of the curve O,.@ corresponded to the 
period during which the plate was merely bending, 
and the fluidity through pressure was not reached. 
In the thick plate the part O, a disappeared, and 
the part a b became the hole. The part a b 
corresponded to the indentation of the plate; the 
part bc to the tearing or shearing action ;_ and 
the part cd was the resistance, largely frictional, 
which occurred when the -plug was being forced 
out of the hole. There was a great deal of friction, 
and ,a great deal of part cd was an irregular 
friction. 

The. President here said, in bringing the dis- 
cussion to a close, that he hoped any members who 
had not had an opportunity of speaking would 
express their views in writing to the Secretary, so 
that they might be published in the Proceedings. 
Unfortunately, Mr. trod was unable to be present 
to reply to the discussion. 


Worm Conract. 


A paper by Mr. Robert Bruce, of Leeds, upon 
‘* Worm Contact,” was next read by the author. 
This paper we print in full in our present issue. 

Mr. Major was the first speaker in the discus- 
sion.. He said that the subject of the paper was 
one in which he was interested, as, during recent 
years, he had had some experience with worm-gear. 
The subject, as the author had remarked, was one 
of which very little was known, and designers of 
worm-gearing had to depend upon precedent. He 
regretted that Mr. Bruce had not been able to go 
further into the matter in his paper, so as to have 
carried it into a more practical field. So far as 
the author went, however, he had treated the 
subject in a most masterly manner. The paper 
referred to the possibility of using hard - steel 
worms ; but what was really in the author’s mind 
was the elimination of wear and tear. The key- 
note of the paper was to increase the effective 
contact surfaces, the object being to get a larger 
area of lubrication between the surfaces coming in 
contact, so that the surfaces would not wear or 
tear. It seemed, however, that the author de- 
parted from that theory when he suggested that a 
difference in the combination of metals was goin 
to improve the conditions; that would depen 
upon what was meant, by improving the conditions. 
If simply eliminating the tendency to tear and 
seize were aimed at, then, no doubt, hardening the 
texture of one metal, or using a combination of 
that with one of different texture, would prevent 
the tendency to seize, but it would not prevent the 
wear. The softer metal would suffer and the 
harder metal would stand. 

In nearly every case with worm gearing, wear 
and tear were very detrimental to the machine. 
To get rid of seizing and tearing was of little use 
if the slow process of wear proceeded. To go to 





the root of the matter, it was necessary to get 
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rid of that element which led to wear and tear; 
in other words, it was necessary to increase the 
effective lubricating surface—that was to say, 
the effective surface of contact. The difficulties 
that had arisen in designing worm-gear were due 
to the fact that engineers tried to proceed on 
the same lines as with —_ - gearing. With 
spur-gearing strength was the principal feature, 
pe mek a having a small effect. To illustrate his 
point, he would su = a spur-gear of good size— 
say, 14-in. pitch. e movement of one given — 
of any tooth upon its neighbour would probably be, 
from the moment of entry to the moment of exit, 
4 in., that being the abrasive movement. There 
would be a rolling movement, but the extent of the 
surfaces sliding upon each other would be probably 
not more than } in. On the other hand, taking 
worm-gear of the same pitch, and of the ordinary 
proportions used in practice, the abrasive motion of 
the worm and worm-wheel would be 3 ft. It was 
therefore apparent that .the wear and tear in one 
case parr be enormous as compared with the 
other. Worm-gears designed on the basis of spur- 
gears had been made too small, and had cut. To 
stop this cutting, combinations of metals had been 
introduced. Phosphor-bronze and gun-metal had 
been tried, the harder metal being used in con- 
tact with the softer one, and, as he had previously 
pointed out, this would lead to wear taking 
place, although there would not be seizing. If the 
surfaces were increased sufficiently, so that the oil 
would not be squeezed out, and the surfaces there- 
fore would not come in contact, then the metals 
would take care of themselves. During the last 
six years he had had the opportunity of experi- 
menting with about 300 or 400 sets of worm gear of 
various sizes, and with very heavy pressures upon 
them; the results he had observed all indicated 
that the design should be in the direction he had 
stated. 

Mr. J. H. Wicksteed was the next speaker. He 
referred to Mr. Major’s wish that the author had 
brought forward examples of the theory set forth 
in the paper as applied to actual practice. He could 
say that sufficient practical experience had been 
gained in the works of which Mr. Bruce was manager 
to show that the theory set forth in the paper was 
sound. In one instance a worm-gear had been made 
where the pressure upon the tooth was 25 tons, 
and the rubbing velocity, spoken of by Mr. Major, 
was high. Hecould not say exactly what the speed 
was. The lubrication was attended to, and the 
shape of the teeth was proportionately set out ; 
the results seemed to confirm the theory of the 
paper. It would be agreed that a pressure of 
25 tons would be a pretty severe test. Another 
case of practice that had come before the speaker 
was one in which the worm was driving a 
slotting-ram, the tool taking off a shaving 1 in. 
deep, with a ,-in. feed. The machine was in- 
tended for cutting down very rough forgings, and 
shaping them into cheeks of built-up marine cranks, 
the contour being a sort of double curve. When 
the machine was altered, in regard to having a 
more scientific design of thread, a cut of 3 in. deep, 
with a y-in. feed, could be taken, as compared to 
the 1-in. cut and ,4-in. feed with the original gear, 
the same diameter of worm and the same multiply- 
ing power being retained. He considered that 
Mr. Bruce had established the fact that a contact 
of two lines, and not a contact of two points, had 
been obtained, and that it was ible to spread 
out the surface contact, allowing for the abrasion of 
metal at the part of contact, and the viscosity of 
the oil. 

In replying to the discussion, the author thanked 
the members for the way in which they had received 
his paper. Reference had been made to ‘the prac- 
tical results of the theory set forward. As a matter 
of fact, experiments of anything like the scope 
which would be needed to substantiate the views 
set forth in the paper would be beyond the reach 
of any but a very wealthy experimenter, or one 
with unlimited leisure. There was no doubt that 
the worm and worm-wheel were becoming a favourite 
means of transmission of power, and he would 
raise the question whether it were not worth while 
for some learned body to take the subject up and 
investigate it, either by means of a committee 
or in some other way. He with Mr. 
Major that it ap somewhat irrelevant to 


speak upon the nature of the metal when he 
(the author) had been laying so much stress upon 
contact surfaces. If the surfaces were properly 
lubricated, it was obvious that the nature of 





the metal ought to have very little to do with the 
subject. If the lubrication were adequate, it would 
be a case of fluid friction, and not metallic friction. 
But however perfect the lubrication, and however 
well designed the opposed surfaces might be, the 
time would surely come when the lubrication of 
some particular tooth would not be quite so per- 
fect as it should be. Some failure would take 
place. Grit might work into the mechanism, 
and in that case the nature of the material 
would become of importance. If abrasive action 
were once set up, heating would occur, and the 
liquid would lose its viscosity, when the seizing 
action spoken of would commence. For these 
reasons he attributed the very greatest import- 
ance to the worm being hardened. Theoreti- 
cally the wheel might be hardened and the worm 
soft ; but it was easier to harden the worm, and 
that portion which received most of the wear 
pal ig naturally, be the most resistant. 

After proposing a vote of thanks to the author, 
the President announced that the next meeting of 
the Institution—the Annual General Meeting— 
would be held on February 16. 








THE LATE MR. F. W. WENTWORTH- 
SHEILDS 


E , 

Tue death of Mr. Francis Webb Wentworth- 
Sheilds, M. Inst. C.E., at the ripe age of eighty-five, 
has removed from us one of the fathers of the engineer- 
ing profession. He was the youngest son of the Rev. 
Wontworth-Sheilds, M.A., and was born at his father’s 
rectory, at Kilbeg, co. Meath, Ireland, on October 8, 
1820. His mother, who was a member of the Plunkett 
family, died during his childhood. Through his 
paces Lo Miss Wentworth, he became the repre- 
sentative of the Irish branch of the Wentworth family, 
and in 1877 took the surname of Wentworth by Royal 
license. He was educated in Dublin, and in 1837 was 
articled to Mr. Charles Vignoles, President of the In- 
stitution of Civil Engineers, for whom he afterwards 
carried out much important work. 

In 1843 he went to Sydney for eight years, where 
he held the office of city surveyor, and had the dis- 
tinction of designing the first railway of New South 
Wales, and of Australia. 


MISCELLANEA. 


THERE has been opened at the offices of the British 
Journal of Photography, Wellington-street, Strand, W.C., 
an interesting exhibition of colour photography, which 
will remain open till the end of February, and to which 
the public are freely invited by the proprietors of the 
above-named journal. The exhibition embraces examples 
in the shape of prints and transparencies produced by the 
ordinary three-negative process, by the Lippmann light 
interference process, by the Joly ruled-screen process and 
by other methods, and it forms a criterion by which the 
present-day standing of colour photography may be judged, 

The Zeitschrift fiir Instrumentenkunde concluded, with 
the last number of 1905, the twenty-fifth year of its exist- 
ence. The origin and growth of this journal, which, we 
much regret, is still without its equivalent in this country, 
is intimately connected with the aspirations which led to 
the foundation of the Reichsanstalt ; and the journal may, 
in a certain measure, be called the organ of that Institu- 
tion. The editor of the journal, Dr. St. Lindeck, is a 
member of the Reichsanstalt, and the official abstracts of 
the annual reports of the Institution are published in 
the Zeitschrift fiir Instrumentenkunde. But many of the 
researches conducted in the Reichsanstalt appear in other 
journals, and the Zeitschrift is an ledepentons monthly 
publication. The Deutsche Mechaniker Zeitung forms a 
supplement to it, rm issued by the same publisher, 
Julius Springer, of Berlin, twice a month. We wish our 
contemporary success in its effort to maintain a high 
standard in this branch of scientific journalism. 


In their annual on on the Welsh tin-plate market, 
Messrs. Sim and Coventry, 110, Cannon-street, E.C., 
state that the condition end stability of the tin-plate 
trade seems to improve from year to year. They point 
out, however, that while most of the makers seem to have 
plenty of work on hand, there is a marked absence of 
anything like a vigorous demand, and with the present 
rice of tin-plates (12s. 74d. to 12s. 9d. per box, end of 
mber), taking into account the increase in the value 
of bars and tin, the tin-plate makers are considerably 
worse off than they were twelve months ago. They look 
for an appreciable advance in the price of tin-plates when 
any decided demand sets in. The rate of production, 
they state, is no doubt very large—about 14,000,000 boxes 
per year, as in 1904. The fact that the exports for 1905 
(of tinned and black tageton) were just above those of 
1904, in spite of the unfavourable conditions with regard 
to Russia and the United States, indicates a continued 
expansion in other countries, and is an encouraging feature 
of the situation. 


In his presidential address to the Engineering Students’ 
Association of Trinity College, Dublin, Mr. P. C. Cowan, 


After his return to London in 1851, the first work | M. TI 


which brought him into prominence was the Crystal 
Palace, Sydenham, for which he was resident engineer 
during its construction. In 1860 he married Miss 
Adelaide Baker, of Dublin, a descendant of Miss Maria 
Edgeworth, the Irish authoress. He then started a 
consulting practice in Westminster, and was well 
known as the original designer of the Victoria 
Embankment of the River Thames. His plan was 
selected from fifty-nine others and recommended by 
the Royal Commission of Enquiry appointed for the 
purpose ; and —— the Embankment was finally 
carried out by the Metropolitan Board of Works, it 
was constructed on the lines of Mr. Wentworth- 
Sheilds’s scheme. 

He reported for Lord Sherbrooke, then Mr. Robert 
Lowe and Chencellor of the Exchequer, on the means 
for improved communication between England and 
France, and made a design for a Channel bridge, 
which he preferred to a tunnel or railway ferry. Hie 
also for some years held the office of inspecting engi- 
neer to the New South Wales Government. 

He superintended and reported on the restoration 
of various historic buildings, including Salisbury and 
Truro Cathedrals and the church of Stratford-on-Avon, 
and was associated with the late Sir Gilbert Scott in 
several works, including the foundation of the Albert 
Memorial in Hyde Park. 

His work often took him abroad: to Riga for an 
important railway trial and for a design for the drain- 
age of that city ; to Oporto for the building of its 
Crystal Palace ; to Iceland to report on the sulphur 
springs; to Heligoland to report on a government har- 
bour; as well as to South America, Spain, Hungary, &c. 

In the later years of his life he designed and carried 
out several important works of sewerage, including 
the Lower Thames Valley and the districts of Barnes, 
Mortlake, Kew, and Petersham, and recently of 
Woolston and Bitterne—suburbs of Southampton. 

His figure was well known in the committee-rooms 
of the Houses of Parliament as promoter and engineer 
to many important schemes, and at the Institution of 
Civil Engineers, where he often spoke, and for which 
he acted as auditor. He was the author of several works, 

rticularly a volume on ‘‘Strains in Ironwork,” which 
or some years was the standard work on this subject. 
He was greatly respected for his gentle and generous 
character, and for the high ideal of uprightness and 
strenuousness which he held in both private and public 
life. He died on January 18 at his residence near 
Southampton, leaving his widow, two daughters, and 
two sons. One son is an archdeacon in Australia, and 
the other is following his father’s profession, and is a 
member of the Institution of Civil Engineers. 





. Inst. C.E., gave the following hints on the use of the 
steam roller for consolidating roads :—‘‘ In steam-rolling 
a road the watchword ‘ Uniformity’ is all-important. 
No pains should be s to get stones of uniform good 
quality, and to have them evenly broken and freed from 
all stones markedly below or above the size desired. The 
—— on ee ae are to be laid oo as far as 
possible, made uniform as regards drain shape, 
and consolidation, and the stones spread as a as aed 
be of uniform depth. The coating should be thoroughly 
rolled dry and without the admixture of any binding, 
though scarifying or wetting the old surface slightly to 
secure rapid incorporation is sometimes desirable. The 
dry rolling should be continued until the stones 
show a markedly mosaic appearance, and then, and 
not till then, the smallest possible quantity of binding 
should be applied, by making up a slurry-like very fine 
mortar in the road channel, and sweeping it towards the 
centre as rolling proceeds from each side. The quantity 
of dry binding should never exceed about 5 per cent. 
of the quantity of stones to which it is applied with 
ordinary depths of coating. The one thing to bear 
in mind is that, to secure the best work practically 
no binding should pass below the top layer of stones, 
but should merely fill the fine joints already secured 
by dry rolling. It is advantageous, in order to get 
a road-crust as free as possible from soft material, to 
return to the steam-rolled portion of a road about ten 
days after it was first rolled, and when the founda- 
tion had presumably become dry, and then to water, 
re-roll, and sweep off every particle of mud which 
a brush can catch from the surface. All rolled road 
surfaces require very careful attention and upkeep, with 
small quantities of fine material to keep the surface 
smooth. In cases where it is necessary to lift the centre 
of an old road more than 6 in., stones more coarsely 
broken, but still as far as possible of uniform size, may 
be used for any coats below the top coat, but no coat 
should be rolled more than 6 in. deep at a time. There 
is absolutely no doubt as to the economy of the use of 
steam rolling on roads; and it is high time that the 
old barbarous method of leaving materials to be beaten in 
by the wheels of vehicles and the hoofs of horses should 
be abandoned, except on minor roads with light traffic, 
which may properly be maintained if the crust is of fair 
thickness, with very finely-broken stones or gravel un- 
rolled. The cost of steam rolling in coats of moderate 
thickness is, roughly, from 8d. to 1s. per cubic yard.” 








PersonaL.—Mr. Thomas Hewson, junr., deputy city 
engineer of Leeds, has sent in his resignation, after 
twenty-two years’ service with the corporation. The Im- 
provements Committee accepted the resignation with 
regret, and passed a resolution placing on record their 
appreciation of the valuable services rendered by Mr. 

ewson during the 1 time he has been in the service 
of the corporation. r. Hewson is about to start in 
private practice ag a civil engineer and surveyor, 
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LANG’S VARIABLE-SPEED LATHE. 


WE illustrate on page 111 a heavy variable-speed 
surfacing and boring lathe, manufactured by Messrs. 
John Lang and Sons, of Johnstone, near Glasgow. 
Our engraving is reproduced from a photograph of a 
tool recently constructed with all the latest improve- 
ments. The machine has been made from a ms | 
new patterns, and has been pee redesigned. 
The more important parts, such as the main journals, 
slide-rests, &c., having been increased in size and 
strength, and, in addition, the lathe is fitted with 
Lang’s patent variable-speed drive and patent auto- 
matic speed-changing mechanism, which, when sur- 
facing work is being done, automatically increase the 
revolutions of the spindle as the diameter that is being 
turned becomes smaller. The cutting speed of the 
tool being kept practically constant while surfacing, 
by means of the automatic change-speed motion, it is 
claimed that work can be finished in about one-half 
the time taken on a lathe having the ordinary step- 
cone drive, because with the latter the workmen do 
not change the position of the belt on the cone pulley. 
By means of the variable-speed drive the lathe can 
used with treble and single gear, which is arranged 
so that even when running at the highest speed there 
is a reduction of gearing. The lathe has thus a higher 
power when turning small diameters than when diréct 
belt-driven on the main spindle. The spindle, which 
is hollow when a hexagonal turret is used, is of 
crucible cast steel, and runs in gun-metal bearings. 

The bed allows the saddle to have its longitudinal 
guide about seven times greater than its width, and 
is of the covered type, the cover extending the whole 
length of the bed, in order to prevent cuttings from 
falling on the working surfaces. The covers are fixed, 
and are independent of the movement of the saddle. 

The slide-rest is of very rigid construction, and has 
fitted to it a hexagonal turret suitable for ordinary 
lathe tools, or special tool-holders, as desired; but 
other types of slide-rests can be supplied if necessary. 
The following advantages are claimed for the self- 
acting motions :—(1) There is no slipping of belts or 
intermittent feeds, as with ratchets ; (2) it is impos- 
sible to put the surfacing and boring feeds into action 
at the same time; (3) the feeds can be reversed while 
the lathe is running ; (4) by Lang’s handle feed-motion 
four different speeds can be had without stopping the 
lathe ; (5) feeds are the same for both surfacing and 
boring; and (6) automatic stops are fitted to the 
longitudinal and to the cross-traverse. 

Every lathe is tested before leaving the works, and 
when sent away has a four-jaw expanding chuck ; a 
set of six sample tool-holders and a set of case- 
hardened spanners are supplied with it. 








120-IN. ROTARY PLANING-MACHINE. 

In these days, when a large output is expected from 
machine-tools, these have, consequently, to be very 
heavy and correspondingly strong, in order to resist 
the stresses that come upon them. Many of these 
tools perform their work by means of cutters that 
revolve, and planing-machines are now included among 
them. 

A tool of this type we are able to illustrate on 
page 114. Our engraving is reproduced from a 
photograph, and gives a very good idea of the 
general arrangement of a 120-in. rotary planing- 
machine, manufactured by the Niles-Bement-Pond 
Company, 136-138, Liberty-street, New York. It is 
one of two machines arranged to be mounted on a 
floor-plate, and is adjustable on the floor-plate, so that 
both ends of the work may be faced at the same time. 
The bed which carries the work to be oo upon 
is fixed alongside the planer in front of the face-plate, 
but is not shown in our illustration. The face-plate 
which carries the cutting-tool is provided with 75 of 
these, the cutting circle being 120 in. in diameter. 
The machine is driven by a motor, and three changes 
of speed can be given to the face-plate for each motor 
speed. Three reversible feeds can also be given. The 
face-plate has a 7-in. in-and-out adjustment, and is 
reinforced by two adjustable supports behind. The 
saddle has a rapid power traverse in either direction 
along the bed, and all movements of the machine are 
easily controlled from the operator’s platform, which 
is attached to the saddle. The machine is self-con- 
tained, as the motor is carried directly on the saddle. 
~ - a bed 26 ft. long, and will plane a length of 

t. 








IRRIGATION IN INDIA.—The expenditure made upon 
capital account by the Anglo-Indian Government upon 
irrigation works in the financial year 1903-4 was 674,642. 
Che corresponding outlay in 1902-3 was 725,338/.; in 
1901-2, 679,640/.; in 1900-1, 625,804/.; and in 1899-1900, 
37,6132. The aggregate expenditure made on capital 
account to the close of March, 1904, was 25,555,952/. 
The Punjaub figured in this total for 7,140,5641.; the 
United Provinces, for 5,674,499/.; Bengal, for 4,309,752/.; 
Madras, for 4,833,739/.; Bombay, for 2,970,696/.; and 
Burmah, for 530,136/, 


COAL-STORAGE BUNKER AND BAND CON- 
VEYOR FOR THE BARGOED AND NEW 
TREDEGAR COLLIERIES. 


AmonG the collieries of South Wales, those of the 
Powell-Duffryn Steel Company are the most impor- 
tant, controlling as they do a mineral area of 15,000 
acres, and having an annual output of coal of 3,000,000 
tons. The company dates its origin from 1864, 
at which time it acquired the collieries of Mr. James 
Powell in the ahediine Valley, together with the New 
Tredegar Colliery in the Rhymney Valley. The 
growth of the company since its inauguration has been 
rapid, until, 2t the present time, it is the largest con- 
cern of the kind in South Wales, owning eight collieries 
in the Aberdare Valley, and four in the Rhymney 
Valley, which constitute together one continuous 
working area of 4500 acres. All the collieries have 
within the last few years been ee remodelled, 
and brought to a high state of efficiency, being 
equipped not only with the most modern machi- 
nery required for the actual working of the coal, but 
also with foundries, engineering and smiths’ shops, 
wagon-repairing shops, brick, tiling, and sanitary pipe 
works. Electricity and compressed air are used for 
every purpose with the exception of ventilating and 
winding. The eight collieries forming the Aberdare 
group are furnished with an electric power installation 
of 4400 horse-power, and machinery for a further 
2200 horse-power is now in course of erection. 

As an instance of the expedition with which coal is 
shipped at the leading British ports for various 
markets by the company, it may be mentioned that 
during the Boer War coal was deposited from the 
collieries, conveyed to Southampton, and shipped on 
board transports, within 12 hours of the receipt of 
Government instructions at the company’s Cardiff 
offices. 

One-of the company’s most successful recent in- 
stallations is that at the Bargoed Colliery (chief engi- 
neer, Mr. J. M. Greenhow). It consists of an exten- 
sive plant of coke-ovens to utilise small fuel from the 
washeries, and we are able to give some details of 
the coal-bunker used for storing the fuel in its 
transit from the washeries to the coke-ovens. The 
bunker and steel structural work in connection there- 
with were built and erected by Messrs. Ed. Bennis 
and Co., Limited, of Little Hulton, Bolton, and 28, 
Victoria-street, London, 8. W. 

This bunker, of which we give sectional drawings, 
Figs. 1 to 5 on our two-page plate, and a perspective 
view, in course of construction, in Fig. 6, page 115, 
has a capacity of 800 tons, and is surmounted by 
a cast-iron tank having a storage capacity of 15,000 
gallons. The top floor is the unloading platform, 
the fuel being brought in by an aerial railway. The 
middle portion forms a storage hopper, with twenty- 
four discharging doors, and the lower portion com- 

rises a filling = Fyre so that the ‘‘ dandies ” can be 
filled from any of the discharging-shoots. 

The structure is supported on concrete piers, the 
main columns being carried upon piers 4 ft. by 5 ft. by 


8 ft. The main columns are composed of R.S. joists, 
16 in. by 6 in. by 66 1b., with angle-gussets at the 
base. Substantial foundation bolts and plates have 


been provided, and are all run in with cement. The 
main columns are stayed below the filling-platform by 
diagonal ties secured at their crossings and ends by 
riveted gusset-plates, the ties being formed of rolled- 
steel channels 12 in. by 3 in. by 27 lb. 

The filling-platform is constructed of 10-in. by 5-in. 
cross-joists, above which is formed a floor of concrete 
arches and small cross-joists. Three lines of rails are laid 
along the platform, so that twenty-four ‘‘dandies” can 
be filled at once. The cross-framing, constituting the 
body of the bunker, is built up of 6-in. by 44-in. R.S. 
joists, the whole of the intervening spaces ne 
filled in with brickwork, forming a substantial an 
fireproof hopper. The window-framing, as shown in 
the side elevation and longitudinal sections, is made 
of cast iron, with small cast-iron windows, made to 
open. All the glazing is arranged to be done from 
the inside, as it would not be practicable to get at it 
from the outside. 

The receiving, or upper, floor is composed of 8-in, 
by 5-in. R.S. joists, and this receiving-house is pro- 
vided with a light roof covered with slates, laid on 
very light wrought-iron purlins. The upper portion 
of the vertical columns under the tanks is splayed 
out at the upper end, as shown on the cross-section 
through the bunker, in order adequately to support 
the tank. 

The tank is composed of cast-iron plates, strongly 
ribbed and internally supported by ties; all the 
joints are stemmed with hydraulic cement. Iron 
stairways, composed of wrought-iron joists and cast- 
iron non-slipping treads, are — so that all 
parts of the bunker may be easily reached. The 
over-all dimensions of the structure are :—Height, 
83 ft. ; length, 55 ft. ; width, 32 ft. 


We now turn our attention to the New Tredegar 


tractors—Messrs. Ed. Bennis and Co., Limited. It may 
be mentioned that this new conveyor was designed to 
replace a push - plate scraper-conveyor which was 
driven by a steam-engine, and took 70 indicated horse- 
ees to transmit from 35 to 40 tons of damp small 
uel from the washery head to the storage bunker for 
the coke ovens. 

The problem was not only the replacement of the 
conveyor by a band eonveyor, but to replace it durin 
the time from Saturday mid-day until Monday, an 
have it running on the Monday morning, so that neither 
the washery nor the coke ovens should be interfered 
with in their daily work, The idlers are carried upon 
light angles, these angles being sent down and fitted 
up while the old conveyor was still running, without 
interfering in any way with its work. At the delivery 
end, the band conveyor shoots the fuel on to two cross- 
distributing conveyors of the well-known Bennis UJ- 
chain make, descri by us in a recent issue, referring 
to the Metropolitan Electric Lighting Station at Wil- 
leeden. (See page 46 of our last volume.) These cross- 
conveyors were also installed before the main work of 
putting in the band-conveyor was commenced. 

Upon the stoppage of the pit on Saturday, Messrs. 
Bennis’s workmen immediately commenced to dis- 
mantle the a conveyor, and in a few hours 
had removed the same and dropped it on the ground 
below. The endless-belt was then laid in position, and 
the bearings and idlers erected ; the construction of 
the bearings being such as to enable this to be done 
very expeditiously. Each bearing is mounted in a 
double-cone self-adjusting bearing-sleeve ; the lubrica- 
tion being effected by a lubricating chain which sends 
the oil up in a stream, the sot tele then directed 
on the top of the independent sleeve, whence it runs 
through channels all over the bearing and back again 
to the reservoir. The pedestal next to the idler is 
splayed out to form a dust-proof gland, the outer end 
being fitted with an adjustable plug, secured by a 
split-pin ; the gland being mee oh with carded wool, 
special discs are used at each side, which swell with 
the oil and prevent any of it travelling outwards. 

Plugs are fitted at the top and bottom of each 
reservoir, and in practice it is found that these bear- 
ings will run for six months without a further supply 
of oil. Two bolts secure the bearing to the angle- 
irons, and these are quickly put in position, as the 
final adjustment can be done by rocking the bearing. 
The idlers are constructed so that they are extreme 
light. The usual wrought or cast-iron idlers entail 
a considerable amount of power to drive them, and 
cause friction on the underside of the belt, which is 
the main cause of band conveyors wearing out. 

Each idler consists of a light steel shaft 1,‘, in. in 
diameter, turned down at each end to }4in. Mounted 
upon this shaft are two light cast-iron spiders, each 
with three arms, the spiders having on their outer 
edge twelve flats. Maple laggings are secured to these 
flats by means of countersunk bolts; the countersink- 
ing being filled in by maple plugs, and the whole 
turned up in the lathe on their spindles. A useful 
finish is given by a waterproof composition. These 
idlers are so sensitive and so evenly balanced in their 
bearings that half an ounce at the end of a string will 
cause them to revolve. The outside diameter is 12 in., 
and the total width of the idlers, 19 in. 

It will be noticed that the idlers are flat upon the 
top. It is found that when the belt is bellied towards 
the centre there is a great deal more friction on the 
belt, owing to the different s 8 at which the lower 
and higher portions of the belt run. The flat belt, 
as here constructed, does not throw any coal whatever 
from the sides, the coal travelling up in a continuous 
stream without spilling. 

A few vertical idlers are provided at intervals along 
the belt to prevent any side sway. These idlers are 
mounted on vertical spindles cored at the lower end 
and provided with spiral grooves, which, by reason 
of the cylindrical motion, lift the oil up from the 
well and then pour it back through side channels into 
the oil-reservoir, thus ensuring a continuous circula- 
tion of lubricant over the whole of the vertical shaft. 
Plugs are provided in order to replace the oil, which 
is only necessary at long intervals. 

As it is desired to deliver the coal at more than 
one point at the delivery end, a fixed throw-off car- 
riage is provided to enable the fuel to be thrown on 
to one or other of the distributing conveyors. This 
throw-off carriage consists of the well-known double- 
roller types similar to that used in grain-conveying 
work. he conveying belt is 18 in. wide, and its 
capacity 50 to 60 tons per hour. It is driven by a 10- 
brake-horse-power continuous-current motor by belt 
through a counter-shaft, pinion, and the usual spur 
gearing to the driving-drum. 

The driving-drum is 2 ft. 6 in. in diameter, fitted 
with celf-oiling bearings constructed on the same 
principle as the idlers. 

The tension of the belt is met by an idler working 
in angle-iron guides below the level of the conveyor, 
but it is found in practice that the weight of the belt 
alone is almost sufficient to act ar a tension device, 





Colliery and its improved band conveyor recently 





installed by the same firm of engineers and con- 





'and the tension device is merely used as a safety ap- 
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SHIPBUILDING AND MARINE 
ENGINEERING IN 1905. 
(Continued from page 81.) 

Tue CLYDE. 

Tue Clyde continues without any doubt the premier 
shipbuilding river of the world, and in 1905 the total 
tonnage launched excelled for the third time half 
a million tons, the actual output having been 326 
vessels, of 540,000 tons—an increase of 25 per cent. over 
the total of the previous year, and about 3 per cent. 
greater than the maximum reached—namely, in 1902, 
when the total was 525,600 tons. The other year 
when the aggregate exceeded half a million tons was 
1901, when the tonnage was 513,000 tons. It must 
be assumed, therefore, that the shipbuilders on the 
river have had an exceptionally favourable year, 
although in all cases the financial results have not 
been so satisfactory as could have been wished. The 
prospects are moderately satisfactory. 

The Clyde total is equal to 29} percent. of the total 
tonnage of the United Kingdom—including the dock- 
yards—and is greater than the production of any other 
shipbuilding district in the kingdom. It is also more 
than the production of any foreign country, —. 
nearly equal to the output in 1905 of the Uni 
States and Germany combined, the two greatest 
maritime countries—after our own—in the world. 
The class of work done on the Clyde is generally 
superior, gene in this respect some of the other 
districts are gradually moving forward. 

In no district is there such variety of work, the fleet 
produced by the firms on the Scotch river including 
practically every conceivable type of craft. Of single- 
screw trading steamers there were 165, of 389,000 tons, 

-as compared with 131 in the previous year. Of twin- 
screw steamers 21, of 76,648 tons, were launched, ex- 
clusive of the one cruiser built on the river. The war- 
ship work is considerably less than in the previous 
year, when four naval ships were launched. The 
number of twin-screw merchant steamers (21) is five 
more than in 1904, but it compares with 33 and 37 in 
1903 and 1902. Of triple-screw steamers propelled by 
turbines there were five, of practically 30,000 tons. 
This is rather fewer than in the previous year, when 
there were nine, while in 1903 there were two. Four- 
teen yachts were built, all of comparatively small 
tonnage, whereas in the previous year there were nine, 
one or two being of considerable size. Of sailing yachts 
there were fewer than usual, and none of them was of 
great size or of wide interest. The Clyde has not as yet 
taken a great part in the development of the petrol 
launch, which is more confined to the Thames and 
southern ports ; but we have, as already indicated in 
previous articles, promise of interesting progress in 
the application of producer-gas engines on board ship. 
Of stern-wheel steamers there were nine, as compared 
with two io the previous year ; of tug-boats, nineteen, 
as compared with sixteen. Fewer steam trawlers 
were built, and of barges and lighters there were 
thirty, a total which is insignificant when compared 
with the Thames results ; but it must be remembered 
that in the Clyde district more work is done by the 
railways than by waterways in the distribution of 
cargoes from ocean liners. The Clyde has always 
been prominent in connection with the building of 
dredgers, and during the past year twenty-five, of a 
total of 12,800 tons, were built ; this is rather fewer 
than in some preceding years, but the result has 
nevertheless been satisfactory. 

Of the 326 vessels of which we have notification 
from the respective builders, 178 were craft of less 
than 500 tons; this compares with 169 in the pre- 
vious year, and may be taken as an average result, 
the total in recent years having varied between 206 in 
1899 and 157 in 1901. There remain 148 vessels—over 
500 tons—which may be classed as over-sea merchant 
steamers. This is rather fewer than in the previous 
year, when 153 fell to be included in this category. 
There were last year three vessels over 10,000 tons, 
one of them the cruiser Cochran, built at Fairfield ; 
another, the Empress of Britain, of 14,530 tons, for 
the Canadian Pacific-Atlantic service, from the same 
works; but the Cunard liner Carmania, of 19,594 
tons, is the most interesting vessel of the year, not 
only among Clyde, but the world’s, new ships, being 
the largest steamer yet fitted with the Parsons tur- 
bine machinery. In the previous year also there 
were two merchant vessels exceeding 10,000 tons 
—the Caronia, a sister-ship to the turbine vessel 
already referred to, and another turbine steamer 
of 11,200 tons—the Allan liner Virginian. Between 
8000 and 10,000 tons there were last year five vessels, 
as compared with two in the previous year, six in 
1903, and five in 1902, Between 6000 and 8000 tons 
there were also five vessels launched last year, as com- 
pared with four in the previous year, and an average 
of ten for the years 1901-3. Between 5000 and 6000 
tons there were also five vessels, as compared with 
three. Thus of over 5000 tuns there were eighteen 
vessels, as against thirteen in 1904, thirty-five in 1903, 
thirty-two in 1902, twenty in 1901, and twenty-seven 
in 1900. It will thus be seen that so far as the Clyde 








is concerned there has been a falling off in the number 
of very large ships. Of between 3000 and 5000 tons 
there were sixty-six vessels—a greater number than in 
any other district; and as the majority of general 
traders come within this category, the fact bears out 
that supremacy of the Clyde to which we have already 
bx aban The Tyne built fifty-six vessels within these 
limits of size during the past year ; the Wear, forty- 
six ; the Tees, twenty-five; and Hartlepool, twenty- 
eight. Between 4000 and 5000 tons there were forty- 
two vessels—practically double the average for several 
years, so that it would seem, looking to this fact, and 
to the number built on other rivers, that a vessel of 
about 5000 tons, to carry from 8000 to 10,000 tons of 
dead-weight, has become a general favourite. Between 
3000 and 4000 tons there were twenty-four vessels— 
exactly the same number as in the previous year ; and 
between 2000 and 3000 tons fifteen, as compared with 
twenty-two; while between 1000 and 2000 tons there 
were thirty, as compared with twenty-nine ; and be- 
tween 500 and 1000 tons nineteen, as compared with 
forty-four. There has been a diminution in the num- 
ber below 3000 tons, as well as above 5000 tons. 

The total tonnage of craft not propelled by steam 
was last year only 9280 tons, which is little more 
than a third of the sail tonnage of the preceding year, 
the percentage being only 1.71, as compared with 3.76 
in 1904, and 4.35 in 1903. Indeed, the proportion is 
less than for several years ; the total is largely made 
up of barges and river craft, the only over-sea sailing 
ship being the Archibald Russell, of 2429 tons, built 
by the Scotts’ Company, of Greenock. 

This year the proportion of foreign work is fairly 
high, the total tonnage of vessels built for abroad being 
104,614 tons. This compares with 72,900 tons in the 
immediately preceding year, and 68,148 tons in 1903. 
Practically one-fifth, or, to be precise, 19.4 per cent., 
of the tonnage built was on foreign account, as com- 
pared with an average of 16 per cent. in the two 
previous years; in 1902—the year of great activity— 
the ratio was 21.6 per cent ; and in 1901, 19.1 per cent. 
As has always been the case, India aud the Colonies 
account for a large proportion of the Clyde tonnage 
not owned in this country. Last year the total was 
33,620 tons, whereas in 1904 it was 24,567 tons, and 
in 1903 about 48,000 tons. Many of these vessels 
were shipped in pieces. Quite a number of vessels 
were built for the coasting trade of Australia and 
India, as well as for river traffic in various parts of 
the British Empire. Germany is second on the list 
with 16,954 tons, made up entirely of large sea- going 
craft. This compares with 15,224 tons in the pre- 
ceding year and 6514 tons in 1903. Indeed, since the 
beginning of the century, the tonnage for the Kaiser’s 
merchant fleet has averaged from 18,000 to 19,000 tons 
perannum., Third on the list is Holland, due to the in- 
clusion of one or two large ships. The total is 13,485 
tons, which is considerably more than for several years. 
South America accounts for 11,922 tons, made up of 
craft for the navigation of the rivers of the Republics, 
where, as we have already pointed out, there have 
been already considerable developments. Austria- 
Hungary took two large vessels, totalling 9714 tons, 
only slightly less than the average of the three pre- 
ceding years ; Sweden, 5450 tons; Italy, 4295 tons ; 
Mexico, 3726 tons ; Denmark, 2875 tons; France, 
1694 tons; while Turkey, Egypt, and Siam are also 
included amongst the clients of the Clyde. 

As to the marine-engine output, it, like the tonnage, 
marks a record, the total having been 518,600 indicated 
horse-power, which compares with 448,400 indicated 
horse-power in the previous year. The aggregate is 
38,000 indicated horse-power greater than in 1902, the 
year of maximum output. Of merchant steamers 
constructed the tonnage was 517,170, which compares 
with 380,000 tons in the previous year and 367,000 tons 
in 1903. This excludes warship tonnage as well as 
sailing craft. ‘Taking only the machinery constructed 
for merchant vessels, we find that the ratio of power 
to tonnage was between 0.85 and 0.9 indicated horse- 
power per ton, which at once indicates that a large 
number of relatively fast steamers were constructed. 
We have deducted the machinery built on the Clyde 
for shipment for vessels built elsewhere.. Practically 
none of the Clyde vessels have had their machinery 
from other districts, excepting only one or two boats 
fitted with turbine aucliinery constructed by the 
Parsons Company. Now most of the Clyde firms 
engaged in high-speed work have taken out a licence 
to manufacture turbines, and many of them are 
actually constructing, or are prepared to construct, 
the newer — of prime mover. The aggregate 
pagan or several years is given in the appended 
ist :— 

1900. 1901. 1902, 1903. 1901. 1905. 
All Scotland 494,671 473,960 532,586 472,524 478,800 566,070 
Clyde .. 457,186 441,045 480,320 432,384 448,400 518,600 

We have seen that the Clyde tonnage represents 
29.5 per cent. of the total tonnage produced in the king- 
dom ; the horse-power output equals 35.3 per cent. of 
the total horse-power of marine machinery produced 
in the United Kingdom. Since the beginning of the 
century this rati> has fluctuated between 36 per 


cent. and 294 per cent., the proportion for 1904 having 
been 33 per cent., and for 1903 31.6 percent. It will 
therefore be seen that during the great activity expe- 
rienced in the past year the Clyde has secured more 
than a considerable share, and it must be remembered 
that in that district also an exceptionally large pro- 
portion of the auxiliary machinery for all ships built 
in the Kingdom is produced. 

The output of the several engineering firms is given 
in Table XII. Those firms which confine themselves 
to engineering construction are signalised by an 
asterisk, and to these brief reference may here be 
made, leaving the returns of firms who also built ships 
to be dealt with later. 

TaBLe XII.—Production of Clyde Engineering Firms. 


1905. | 1904. | 1903. | 1902. 
Name of Firm. 


LH.-P. LH.-P. 1H.-P. H.-P. 





Fairfield Company, Limited: 

Govan .. as ee .. 56,500 36,485 53,300 45,750 
Denny and Co., Dumbarton .., 54,300 | 48,800 47,780 41,920 
John Brown and Co., Limited, 

Clydebank .. .. —... 45,000 | 28,900 | 61,000 24,500 
David Rowan & Co., Glasgow* 43,160 29,720 | 31,000 | 31,500 
Caird and Co., Ltd., Greenock 30,000 9,500 24,000 10,000 
Scotts’ Company, Limited, 


Greenock <A si -. 23,800 28,875 | 15,000 31,100 
Barclay, Curle, and Co., Limi- 
ted, Glasgow .. x .., 26,332 24,700 | 14,650 | 25,250 


Dunsmuir and Jackson, Govan* 24,480 30,800 22,180 22,6u0 
D. and W. Henderson and Co., 
24,200 16,900 | 16,400 35,300 


Limited, Glasgow... a 
J. G. Kincaid and Co., Gree- 

0 ERG eee 13,245 | 10,216 11.2 
A. Stephen and Sons, Linthouse; 18,300 23,220 25,650 23,540 
Rankin and Blackmore, Gree- 

nock* .. - os --| 18,300 20,150 | 11,900 11,650 
Clyde Shipbuilding and Engi- 

neering Company, Limited, | | 

Port Glasgow .. ae ..| 18,000 9,700 | 9,600 9,550 
W. Simons and Co., Limited,| | 

Renfrew Sa - .-| 12,860 | 10,270 | 10,855 12,545 
Ross and Duncan, Govan* ../ 12,170 | 9,835 | 10,100 12,225 
A. Rodger and Co., Govan’ ..} 11,100 | * 9,400 7,100 3,100 
Muir and Houston, Kinning| 





Park* .. - | 9,300 | 14,900 8,930 11,410 
W. V. V. Lidgerwood, Coat-| 
bridge* .. ‘ 


‘ --| 8,450 9,170 6,930 5,275 
McKie and Baxter, Govan* .. | 


7,665 | 4,680 | 5,870 5,640 





Fleming and Ferguson, Limi- 

ted, Paisley .. on ..| 7,050 | 10,400 9,300 9,200 
Lobnitz and Co., Limited, Ren- 

frew - a. oe --| 6,115 5,550 4,830 3,660 
London and Glasgow Company,| | 

Limited... te :.| 5,000 | 24,100 — | 25,500 
Fe mn Brothers, Port! 

Glasgow - ..| 4,600 8,850 —- a 
James Ritchie, Partick* ‘ 3,080 — - — 
W. Beardmore & Co., Glasgow 2,850 2,500 — 5,900 
Bow, M’Lachlan, and Co., 

Ltd., Paisley .. a --| 2,830 3,897 7,720 6,485 
Hutson and Sons, Limited, 

Glasgow* a ae ..| 2,450 —_ 3,600 5,670 
Campbell and Calderwood, 

Paisley* 


oe oe --| 2,300 2,045 4,065 3,860 
Renfrew Bros. & Co. Irvine*.. 2,170 1,900 1,450 _ 


D. J. Dunlop and Co., Port 


Glasgow 7 me --| 1,720 2,550 600 = 6,700 
White and Hemphill, Limited, 

Greenock* me a .. 1,600 1,100 1,490 850 
Colin Houston & Co., Glasgow 1,425 975 _- - 
Alley and MacLellan, Glasgow 1,380 2,520 350 820 
Aitchison, Blair and Uo., 

Clydebank* .. me --| 1,830 _ _— ~ 
A. and J. Inglis, Glasgo .. 1,800 5,600 6,050 12,170 
Gauldie, Gillespie, and Co., 

Glasgow* cle ie ps 595 740 810 -- 
Smith, Allan, and Co., Pol- 

lokshaws* Bee to ie 450 810 ~ 
Allan Anderson and Co.* we 450 — -- -- 
Fisher and Co., Paisley* és 320 1,290 800 1,205 
J.andJ. Hay .. . % 275 — - — 
Montgomery and Sen, Gree- 

nock <2 ee “< a ~- 130 - 


* These firms do not build ships. 


Messrs. Denny and Co., although a separate con- 
cern, ——s confine themselves to the construc- 
tion of machinery for the vessels built by the allied 
firm of Messrs. William Denny and Brothers They 
have been associated from the beginning with the 
Parsons Company in connection with the introduction 
of turbine machinery, and during the past year com- 
—_ turbine machinery for three vessels : the Lama, 
or the Indian coasting service; the Invicta, for the 
Dover and Calais run; and the Maheno, for the Aus- 
tralian coasting traffic. They were the first to send 
a turbine merchant steamer across the ocean, and 
they have been entirely responsible for the introduc- 
tion of the system to Oceania. In addition, they 
engined four other vessels, and constructed paddle and 
screw machinery for steamers built abroad, the total 
indicated horse-power being, as shown in the table, con- 
siderably in excess of any previous record, and 20 per 
cent. more than the average of the three preceding 
years. Messrs. David Rowan and Co. completed the 
machinery for twenty-four vessels, all built on the 
river by various firms, excepting a small boat con- 
structed at Dublin. With two unimportant excep- 
tions, all were triple-expansion engines, ranging from 
550 to 3300 indicated horse-power. The total of 43,160 
indicated hoase-power is 40 per cent. seamed than in 
the three aaaine years. Messrs. Dunsmuir and 
Jackson semen | thirteen triple-expansion sets of 





machinery for Clyde vessels, and ranging between 
.. f 
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1150 and 2300 indicated horse-power, the total being 
up to the average. The same general remark applies 
to Messrs. Rankin and Blackmore’s return, which 
includes eight cets of machinery. A more interest- 
ing fact is that they have work in hand of 41,700 
indicated horse-power. Messrs. Ross and Duncan 
have a varied output, although the largest set was 
only of 800 indicated horse-power. In addition to 
engining sixteen vessels, they sent abroad nineteen 
sets of marine machinery; and the total of 12,170 
is in excess of the average for the three preceding 
years. They also constructed thirteen boilers for other 
engines equal to 4000 indicated horse-power. 

Messrs. A. Rodger and Co., in addition to engining 
five vessels built at their yard at Port Glasgow, con- 
structed seven sets of producer-gas engines for the 
Argyll Motor Works on the system filustrated on 
page 346 of our eightieth volume ; but, of course, the 
980 horse-power of these engines is not included in 
the marine-engine output tabulated in the table, which 
is considerably greater than in any previous year. 
Messrs. Muir and Houston’s output includes engines 
for several trawlers and small craft. They, however, 
put engines of 2200 horse-power into one of the Ailsa 
Company’s steamers ; the other machinery ranged from 
900 horse-power downwards. The output is barely 
up to the average. Mr. Lidgerwood engined twenty- 
one steam trawlers, seven of them built in Aber- 
deen, three of them on the Tyne, and the remain- 
ing eleven on the Clyde, by Messrs. Mackie and 
Thomson. He has, moreover, twenty-three sets in 
hand. Theoutput for the past year has been above the 
average, and the prospects are satisfactory. Messrs. 
Mackie and Baxter constructed twenty-six sets of 
engines for several builders on the Clyde, Mersey, and 
North-West Coast of England, and forshipment abroad. 
The total of 7665 is larger than in previous years, and 
the firm have on hand fifteen sets of engines of 3355 
indicated horse-power. Messrs. Hutson and Sons, 
Limited, engined three small steamers, one of thei 
built at Maryport, and they have several contracts on 
hand, including the machinery and boilers for two 
passenger steamers. One of the four ships engined 
by Messrs. Renfrew Brothers and Co. was built at 
Londonderry, and the three others on the Clyde ; the 
engines ranged from 450 to 600 indicated horse-power, 
and the total output is above the average. Messrs. 
Campbell and Calderwood also increased their output, 
and many of the engines built were for shipment 
abroad. The other firms on the list for the most part 
built engines ranging up to 600 indicated horse-power 
for miscellaneous craft. 

Turning now to the shipbuilding firms, the totals 
of each for the past four years are given in Table 
XIII. Messrs. Russell and Co., of Port Glasgow, 
again top the list, with a total 2000 tons less than in 
the previous year, but considerably higher than in 
years antecedent to 1904. Had deck erections been in- 
cluded, their total would have been 78,370 tons. Two 
of their vessels—of the passenger and emigrant and 


cargo type—were for Austria, and a small twin-screw | G 


steamer was forCanada. All the others were spar-deck 
cargo steamers, ranging from 4500 tons to 3547 tons. 
Messrs. C. Connell and Co., of Scotstoun come second 
on the list with ten vessels, including one of 7175 
tons; all were single-screw cargo-steamers, two of 
them being for Germany, and the total tonnage is a 
satisfactory one, although slightly less than in the pre- 
vious year. 

The Fairfield Company’s return is interesting, as it 
includes one of the two large passenger steamers built 
—the Empress of Britain (see vol. Ixxx., page 676)— 
the armoured cruiser Cochrane (see vol. Ixxix., page 
681), the turbine-driven steamer Dieppe for the Channel 
service (see vol. Ixxx., page 203), a large Hamburg- 
American liner, Fiirst Bismarck, and two steamers for 
the Bosphorus. These six vessels make up a total of 
37,835 tons, which is quite five times the abnormally 
small total of the previous year. The production of 
1905 equals the best year’s work of the firm. The 
machinery output, as will be seen from Table XII., 
is the largest of any firm on the Clyde —a fact which 
shows that the vessels built were all fast steamers. 
Messrs. Barclay, Curle, and Co., Limited, built six 
steamers, all for British owners, including a P. and O. 
liner and two Hall liners. The machinery of these 
vessels was also built by the firm, and the figures 
given in Tables XII. and XIII. show that the produc- 
tion is equal to the largest by the firm since 1900. 
Messrs, D. and W. Henderson and Co., Limited, 
although they have not reached the high total of one 
or two previous years, have done a good year’s work, 
launching eight British-owned steamers, all of them 
between 4000 and 5000 tons, with triple-expansion 
engines. As is the case with the tonnage, the horse- 
power is the largest since 1902. Of the ten vessels 
turned out by Messrs. William Hamilton and Co., 
Limited, one was for Melbourne, and two for Vera 
Cruz. Seven of the vessels were engined by Messrs. 
Rowan, and three by the Clyde Shipbuilding and 
Engineering Company. 

The work done a Messrs. William Denny and 
Brothers, Dumbarton, is always of an interesting 


TaBLe XIII.—Production of Clyde Shipbuilding Firms. 





1904. 








1905. 1903. | 1902. 
Name of Firm. ar pe A Soe 
No.| Tons. | Tons. Tons. | Tons. 
Russell and Co., Port | 
Glasgow.. .. _..| 18 | 71,540 | 73,689 45,810 | 55,585 
C. Connell and Oo., 
Scotstoun ee --| 10 | 39,429 | 40,956 28,908 | 41,052 
Fairfield Company, Ltd., | 
Govan .. is oa @ 37,835 6,956 39,053 | 30,300 
Barclay, Curle, and Co., 
Limited, Whiteinch ..| 6 | 36,354 36,403 20,944 | 31,289 
D. and W. Henderson | 
and Co., Ltd., Partick! 8 | 35,328 , 21,346 17,989 | 39,849 
Wm. Hamilton and Co., 
Ltd., Port Glasgow ..| 10 | 31,282 10,695 | 10,500 | 9,941 
W. Denny and Brothers, } 
Dumbarton ..  ..| -— | 30,202 27,807 | 30,472 | 40,329 
Scotts’ Company, Ltd., | 
Greenock aa --| 21 | 29,182 | 19,721 20,198 | 13,894 
A. Rodger and Co., Port | 
Glasgow. . “ -. 8 | 26,734 15,269 | 17,618 | 12,721 
Caird and Co., Limited, | 
Greenock ot -.| 8 | 25,801 5,147 | 19,005 | 11,024 
A. Stephen and Sons, 
Linthouse 6s --| 6 | 22,241 | 19,063 | 23,612 | 27,826 
A. McMillan and Son, | 
Limited, Dumbarton..| 7 | 21,409 18,048 9,353 | 17,055 
J. Brown and Co., Ltd., | | 
Clydebank --| 8 | 20,606 23,150 65,152 | 31,900 
Grangemouth and Gree. 
nock Co., Greenock .. 8 | 19,546 8,610 6,241 | 12,404 
Napier and Miller, Ltd., | 
Yoker .. sie ..| 14 | 15,381 | 14,193 14,362 | 18,708 
Clyde Company, Ltd., 
Port Glasgow. . --| 6 | 11,808 6,501 6,246 6,783 
W. Simons and Co., Lid., } 
Renfrew BA --| 10] 7,400 | 7,120 | 7,250 | 8,050 
Wm. Beardmore and Co., | 
Govan .. = .. 8 | 6,250 2,350 | 10,700 | 15,258 
Fleming and Ferguson, | 
Limited, Paisley 10 | 6,050 | 4,880 | 7,050 | 6,400 
Campbeltown Company, 
Campbeltown .. .-| 3 | 5,400 4,976 4,509 3,204 
Lobnitz and Co., Ltd., | 
Renfrew.. ..  .., 16 | 5,493 | 3,643 | 4,534 | 1,240 
Ailsa Co., Ltd., Troon 
and Ayr.. << ..| 12] 5,394 5,743 8,120 5,919 
Murdoch and Murray, | 
Port Glasgow .. -.| 11 | 56,087 | 38,742 1,750 | 6,083 
London and Glasgow 
Company, Limited, | 
Glasgow vet -- 1 | 4,205 | 14,470 _ 13,835 
Ferguson Brothers, Port | 
asgow.. -. ..| 7] 8,050 | 3,885 -- —_ 
Mackie and Thomson, | 
Govan .. +8 ..| 12 | 2,913 4,616 5,242 4,193 
Alley and Maclellan, 
Glasgow. . sg ..| 23 | 2,853 | 2,145 3,119 3,157 
R. Duncan and Co., Ltd., 
Port Glasgow .. ... 2] 2,660 | 2,690 1,609 | 15,613 
John Fullerton and Co., | 
Paisley .. a .. 7 | 2,825 | 2,861 | 1,500 | 2,818 
Bow, McLachlan, & Co., 
Limited, Paisley “~ .. 11 | 2,085 | 3,178 2,866 | 2,951 
D. J. Dunlop and Co, 
Port Glasgow .. ... 3] 1,€70 | 2,980 605 | 8,670 
Ritchie, Graham, and | | 
Milne,Govan .. .. 9 1,360 | 3,566 | 1,310 2,346 
J. Reid and Co., Ltd., | 
Whiteinch ~ -| 3 1,293 487 2,511 5,951 
J. Shearer and Sons, 
Ltd., Glasgow .. 5 1,247 1,676 300 | 1,462 
rown and Co 
Greenock ks --| #) 1,119 | 2,687 1,827 | 900 
Scott and Sons, Bowling 5 850 2,909 | 2,679 | 1,228 
Ardrossan Company, Ar- 
drossan .. * wi -% 775 613 797 2,167 
A. and J. Inglis, Glasgow 2 7ll 621 4,301 | 10,875 
J. and J. Hay, Kirkin- 
tilloch .. °° oat SS 244 134 140 185 
P. MacGregor and Son, j 
Kirkintilloch .. | OF 268 4385 104 
W. Fife and Son, Fairlie 9 | 124 232 194 290 
R. McAlister and Son, | 
Dumbarton... --| 8 61 65 58 64 
Hanna, Donald, and Wil- 
son, Paisley .. na 60 600 70 83 
A. Munro, Ardrishaig .. 2 | BL — - _ 
D. M. Cumming, Glasgow) — _ 73 | 154 347 





character. It includes the turbine - driven steamer 
Maheno, for the Union Steamship Company of New 
Zealand ; a small twin-screw steamer for the same 
owners ; two turbine vessels and a twin-screw steamer 
for the South-Eastern and Chatham Railway ; a large 
steamer for Messrs. Patrick Henderson a | Co., and 
two for the British India Company ; all old clients of 
the firm. In addition, they shipped abroad, principally 
to Burma, a large number of paddle steamers. Their 
output of 30,202 tons is well up to the average, 
although 10,000 tons short of the maximum total of 
1902. The Scotts’ Company, of Greenock, built, in addi- 
tion to the Archibald Russell—a fine example of the 
modern sailing ship—ten steamers, several of them 
for the China trade. They engined all of these, and 
supplied within a remarkably short time — 
engines and boilers for twenty of the thirt ndon 
County Council Thames steamers. The total tonnage 
is 29,182—the best for several years, and the aggre- 
ate horse-power—28,800—places them sixth on the 
ist of Clyde firms. The output is 10,000 tons greater 
than that of the previous year. In addition, how- 
ever, the firm constructed sixteen marine boilers, so 
that their boiler output is over 42,000 indicated horse- 

wer. Messrs, Rovigers’s eight steamers were all for 
ritish owners, with the exception of a small awning- 
deck passenger vessel for Brazil ; the tonnage is over 











70 per cent. above the average of the three preceding 





years. Messrs. Caird and Co.’s three vessels were all 
for the P. and O. Company. The largest, of 9621 tons 
and 13,000 indicated horse-power, we hope to illus- 
trate at an early date. This output is higher than 
for several years. The five vessels built by Messré. 
Alexander Stephen and Sons, Linthouse, were all for 
British owners, and were all of the intermediate type. 
The ae is slightly under the average. All of 
Messrs. McMillan’s seven steamers were for British 
owners, with one exception—a steamer for Amsterdam. 

Messrs. John Brown and Co., Limited, Clydebank, 
although they do not occupy a high place in the list, 
have, nevertheless, had a very busy year. In addition 
to the Carmania, they built two high-speed paddle- 
steamers for the Bristol Channel passenger service, 
and completed the machinery for the battleship Africa, 
built at the Chatham Dockyard. They have on hand 
an express Cunarder, with which good progress is 
being made. If it were deemed desirable, this vessel 
might be launched in the early spring. At the same 
time the turbine engines for the vessel are going 
forward most satisfactorily. The firm have also on 
hand the large cruiser H.M.S. Inflexible, several 
Channel steamers, including two high-speed turbine- 
driven vessels, while a third turbine vessel is being 
constructed for the Clyde service. Thus at the 
present moment they have in course of construction 
turbine machinery of nearly 120,000 indicated horse- 

wer. The Grangemouth and Greenock Dockyard 

mpany, who have also an establishment on the 
Forth, built at Greenock five steamers and three cais- 
sons, the latter for the Government docks at Malta. 
The output is greater than that of the two preceding 
years combined, Messrs. Napier and Miller, Limited, 
built, in addition to ten of the London County Council’s 
Thames steamers, four large merchantmen, two of them 
for China. They have now removed to an entirely 
new yard further down the river, the site of their old 
works being required for the new Clyde Trust Clyde- 
bank dock. 

The Clyde Shipbuilding and Engineering Company 
have hada busy year. They built four Danish steamers, 
a Chilian vessel, and one French steamer, and engined 
five other British ships built on the Clyde. Their total 
output is the largest recorded by them, alike as re- 
gards power and tonnage, being nearly equal to the 
output of the two preceding years combined. Messrs, 
Simons’s total is made up entirely of dredging pl nt, 
and is about an average, alike as regards tonnage and 
power. The return of Messrs. William Beardmore 
and Co., Limited, is not large, but the firm have very 
important work on hand, including the battleship 
Agamemnon, which will be launched in the spring ; 
they are also constructing extensively producer-gas 
engines for marine and other pur essrs, Flem- 
ing and Ferguson, Limited, built several dredgers, both 
of the bucket and suction type, and one or two small 
steamers. The Campbeltown Company’s return in- 
cludes a Swedish, a Danish, and a British steamer ; 
the last is a vessel of 3000 tons. Messrs. Lobnitz’s re- 
turn also is made up of dredgers and barges and two 
stern-wheel steamers. The Ailsa Company include 
four tugs and several coasting steamers, some of them 
of considerable speed, and intended, with one excep- 
tion, for the British trade. The output of several 
other firms is given on the table, and generally, it will 
be seen, the firms have increased the output of pre- 
ceding years. The vessels built are, as we have 
already indicated, of great variety ; it is not possible 
to refer to them in detail. 

(To be continued.) 





Tue GROWTH OF THE GERMAN SuHrpsurtpine INpvs- 
TRY.—As one f, amongst many, of the rapid develop- 
ment of the German shipbuilding industry, the follow- 
ing circumstance may be mentioned :—When the present 
Director-General of Norddeutsch Lloyd, Dr. Wiegand, in 
the year 1892, joined the company’s board, the aggregate 
tonnage of the company’s vessels amounted to 196,000 
tons, of which 70 per cent. were built at English ship- 

ards. At present the aggregate tonnage of the North 
Gorman Lloyd has risen to 678,557 registered tons, of 
which 80 per cent. were built at German shipyards. The 
aggregate power of the company’s fleet amounts to 518,435 
horse-power, of which 83 per cent. have emanated from 
the engine-shops of German shipyards. 





Sree, ConcRETE AND PuasTER Construction. —In 

sending us their hand-book on the ig ge of ex- 
ded steel in concrete, plaster-work, &c., the New 

adel Metal Company, Limited, York Mansi 
York-street, 5.W., state that a test of the freprodt 
qualities of their system of fire-resisting construction w 
be held, under the auspices of the British Fire-Preventi 
Committee, on February 14. A limited number of invita- 
tions are being issued to view the test, for which the 
company will pleased to receive applications. Thé 
hand- book in question forms a treatise on the subject } 
it illustrates the manufacture of expanded metal ; shows 
the use of the latter in the building of floorings, columna, 
stairs, and so forth ; and gives a number of yiews repro- 
duced from photographs of residences, offices, power- 
houses, &c., in which ex ed metal im concrete and 
plaster has been extensively used. The fire-test referred 
to above will prove of great interest. 
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30-TON LOCOMOTIVE CRANE FOR H.M. DOCKYARD, PORTSMOUTH. 


CONSTRUCTED BY MESSRS. JOHN H. WILSON AND CO., LIMITED, ENGINEERS, LIVERPOOL. 


(For Description, see Page 130.) 
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Tue Surveyors’ Instrrvrion.—Monday, January 29, when a 
paper by Mr. F. Marshall, K.C. (Associate), entitled ‘‘ The Valua- 
tion of Machinery for the Purposes of Rating,” will be read. The 
chair will be taken at 8 o’clock. 

Tue InstirvTion oF O1vi, EnGiIneers.—Tuesday, og | 30, 
at 8 p.m. Paper to be submitted for discussion :—‘ The lway 
Gauges of India,” by Mr. Frederick Robert Upcott, O.8.L, M. Inst. 
O.E.—Studente’ visit, Wednesday, January 31, at 2.30 p.m., to the 
Greenwich Generating Station of the London County Council 
electric tramways. (Assemble at the works. Train from Cannon- 
street Station to Maze-hill, 2.9 p.m.) 

Socizty or Arts.—Tuesday, January 30, at 8 *, Applied 
Art Section. ‘‘ The Chemistry of Artists’ Colours in Relation to 
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at 8 p.m. Howard Lectures. ‘“‘ High-Speed Electric Machinery, 
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—** Turbo-Alternators.” 
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will be read on ‘‘ Destructor Ang 5 = Ae Mr. F. L. Watson 
(of the Horsfall Destructor Company, Limited). 

Tue Royat Institution oF Great Britain.—Friday, February 2, 
at 9 o’clock, Professor Silvanus P. Thompson, D.Sc., F.R.S. 
M.R.L, on *‘ The Electric Production of Nitrates from the Atmo- 
gS er, January 30, at 5 o’clock. Professor Edward 

arper Parker, M.A., on “ Impressions of Travel in China and the 
Far East.” (Lecture III.).—Thursday, February 1, at 5 o'clock. 
Mr. Benjamin Kidd, on ‘“‘ The Significance of the Future in the 
Theory of Evolution.” (Lecture I.).—Saturday, February 3, at 
8 o'clock. Mr. John W. Gordon, M.R.I., on ‘* Advances in Micro- 
scopy. (Lecture I.). 
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Kenelm Edgcumbe, M.1.E.E. (Member). 

GroLoaists’ AssociaTion.—Friday, February 2, at 7.30 p.m., at 
University College, Gower-street, W.O., when the annual re of 
the Council and the accounts for the year ending December 31, 
1905, will be presented, and the officers and Council for the year 
1906 elected. The President will then deliver his address, entitled 
‘The Study of Fossil Fishes,” with lantern illustrations. At 
the conclusion of the address the formal business of the ordinary 
meeting will be taken. 
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A MUNICIPAL SCHOOL OF MARINE 
ENGINEERING. 

A NOTEWORTHY incident in the development of 
the modern system of education was the formal 
opening of the Poplar School of Marine Engineer- 
ing, which took place on Wednesday last. The school 
has been erected by the London County Council at 
a cost of 26,000/., and though it has only been 
formally opened this week, it has been receiving 
students since last September. We have had pre- 
vious examples of control of education by municipal 
authorities, especially in the Manchester Corpora- 
tion School of Technology ; but the Poplar estab- 
lishment is distinguished by the fact that it is 
directed towards supplying the paramount educa- 
tional need of the district, as applied to the industry 
with which the neighbourhood is chiefly identitied. 
The geographical ition of Puplar has always 
rendered the maritime interest one of first import- 
ance to the district. In early days the proximity 
of the river, and during later years the construc- 
tion of the docks, brought ships and shipping very 
closely home to the inhabitants ; and ‘hetgh the 
migration of iron shipbuilding and marine-engine 
construction from the Thames to more favoured 
rivers has taken much of its ancient glory from the 
neighbourhood, still Poplar remains largely a ship- 
ping centre. It is the opinion of a good many that 


°* | the activities of the district in this direction might 


be increased if proper steps were taken to this end, 


9g|and the establishment of the School of Marine 


Engineering is the result. 
The school consists of a building of three floors 


93 | and a basement, the site occupying a total area of 


11,764 square feet. In the basement are the boiler 
and engine rooms, the marine engineering and 
electrical engineering laboratories. On the floors 
above are laboratories, lecture and class rooms, 
drawing-offices, a pattern-maker’s shop, and other 
departments. The erection of the building, which 
was carried out by the Works Department of the 
London County Council, cost about 20,000/., whilst 
the general equipment involved the expenditure of 
about 60001. Although the cost of equipment does 
not appear high when com to the amount spent 
on the building, we think that a part might have 
been saved. The school is situated in a working-class 
district, and is intended for the benefit, of young 
artisans or apprentices to the engineering or ship- 


” | address delivered by Sir William 





day, putting aside, of course, children, who would be 
tvo young to benefit by the teaching at the school, 
and there are not likely, therefore, to be many day- 
students training for the engineering and ship- 
designing professions. The evening classes will 
doubtless be of great value in teaching young men 
engaged in the marine-engineering and shipbuilding 
trades the scientific principles upon which their 
iabours are founded; but to attempt to teach 
them the use of machine-tools appears quite super- 
fluous ; in fact, they would get the instruction far 
more perfectly during their ordinary avocations. 
For these reasons it appears to us that the money 
spent on lathes, planing-machines, and workshop 
comer might on been more profitably em- 
ployed in the equipment of the school, bearing in 
mind the interests of the inhabitants of the dis- 
trict. 

The chief event of the opening ceremony was an 
/hite—and no one 
could have been selected more fitted to set forth 
the value of self-help, and the advantages to be 
gained by mastering the scientific principles upon 
which naval architecture and marine engineering 
are founded. The Olerk to the London County 
Council, Mr. G. L. Gomme, had stated that the 
new institution was situated in the heart of the 
greatest port in the world, and this led Sir William 
White to point out what had been done in London 
in the interests of maritime education. The Metro- 
polis, he said, has fallen behind other great centres 
of shipping in the facilities afforded in this branch 
of teaching, but still something has been done 
in recent years. Through the co-operation of his 


| colleagues in the ancient Company of Shipwrights, 


a beginning was made in the year 1888 -by the 
establishment of evening classes in naval architec- 
ture at the Bow and Bromley Institute. These 
classes have been held at places where they seemed 
most likely to prove useful. They were first trans- 
ferred to Blackwall, and afterwards to the West 
Ham Technical Institute, where they still con- 
tinue. The necessary funds were at first furnished 
by personal subscriptions from members of the 
Shipwrights’ Company, and this continued for 
about ten years. When Sir William White be- 
came Master of the Company he succeeded in raising 
an endowment fund, by which the work was con- 
tinued and extended. 

The backwardness of London in regard to this 
branch of education has, no doubt, been largely 
due to the declining shipbuilding industry ; but 
though the Thames has lost her once premier 
omagees in this trade, London still remains, as has 

en said, the greatest shipping port in the world, 
and her ship-owning community is both numerous 
and wealthy. Although the interest of the ship- 
owner in the training of naval architects and marine 
engineers is less direct, it is not less real than that 
of the shipbuilder and manufacturing engineer ; 
indeed, in some respects it is less divided. 

The Shipwrights’ Company’s scheme, although 
not very extensive in its scope, has done good “en 
Out of 280 students that have attended the classes, 
three have become surveyors to Lloyd’s Register 
and the Board of Trade, two are managers 
of shipyards, one occupies an important posi- 
tion on the staff of a great shipping company, and 
five or six who began as ordinary apprentices in 
shipyards have, by the assistance given them by 
the Shipwrights’ Company, been enabled to join 
the Admiralty service and are now members of the 
Royal Corps of Naval Constructors. One of the 
former students, who began as an apprentice- 
draughtsman, was helped by a special scholarship 
to complete his higher education, and is now the 
senior instructor in naval architecture at the Royal 
Naval College at Greenwich. One of his pupils, 
formerly at the West Ham classes, has been ap- 
eee teacher of naval architecture at the Poplar 
nstitute. 

If so much could be accomplished by the com- 
paratively humble efforts that were due to a sub- 
scription from a limited number, how much more 
may we expect from the new school, with the support 
of the London County Council for its maintenance, 
In truth, itis time something were done to increase 
the opportunity for education in the principles of 
naval architecture. What would have been the 

ition of our shipbuilding industry had not the 
Soneamnen) taken the matter up many years ago it 
is not pleasant to contemplate. Wherever we turn 
we see those who were trained through the public 





124 


ENGINEERING. 





[JAN. 26, 1906. 








service in the highest positions ; and it may be said 
that nearly all who have continued in the career 
of naval architect have attained to positions of 
eminence. Without detracting in the least from the 
renown of those who have honestly won high posi- 
tions in their calling, it may be permissible to 
suppose that had the field of selection been wider, 
and competition more severe, still higher results 
would have been secured. 

Of old the French led us in the application of 
science to the designing of ships ; indeed, for years 
after France possessed naval architects we had 
hardly more to show than skilled handicraftsmen. 
When the steam-engine became, through the enter- 
prise and skill of our engineers, a practical instru- 
ment of marine propulsion, the shipbuilding in- 
dustry of this country gained such a position that 
its supremacy was assured irrespective of superiority, 
or otherwise, in the design of hulls. The substi- 
tution of iron for wood was established shortly 
after, and here, again, the work of the engineer in 
the development of our iron industry strengthened 
the British shipbuilder’s position so greatly that he 
could afford to neglect the refinements of scientific 
naval architecture if competition arose with other 
countries. Happily, these easy conditions did not 
altogether destroy the spirit of research. The 
ingenious speculations and theories of Scott- Russell, 
together with his practical work ; the genius of 
Froude in combining experimental research with 
scientific conception ; the mathematical expositions 
of Rankine, besides the good work done by others 
in the same field, tended to raise naval architecture 
to a higher plane among the sciences, and to give 
the shipbuilder a surer basis of assured knowledge 
on which to build his designs. 

A new era in the shipbuilding of the country 
arose in the year 1860, when the Institution of 
Naval Architects was founded ; and since that date 
the history of the subject may be found in the 
Transactions of that great society. How much the 
Institution has done for the shipbuilding industry, 
and what it has contributed to the greatness of the 
country in securing the supremacy of the Fleet, 
it would be difficult to over-estimate. But impor- 
tant as is the work done by this institution, it 
cannot, any more than other technical societies, 
do everything towards supporting an industry. It 
criticises and records, rather than creates; and 
in the pages of its Transactions may be found a 
chronicle of every step of any importance that has 
been taken in the ps rice of naval architec- 
ture and marine engineering during the forty-five 
years of its career. One may be equally sure 
that no subject has been brought forward that has 
not, sooner or later, been sifted to the bottom. 
But the institution needs recruits ; these it cannot 
supply for itself. There is a student class; but 
this does not mean, any more than in any other 
society, that the institution is a teaching body in 
the ordinary acceptance of the term. The students 
are students elsewhere. 

It is here that institutions of the nature of the 
Poplar School are needed, and as time they 
will be more and more necessary for this country. 
During a long period we held an unchallenged lead 
in the domain of shipbuilding and marine engi- 
neering ; we still hold that foam but it can hardly 
be said to be unchallenged. Within the last few 

ears societies analogous to the Institution of 
Naval Architects have arisen, notably in the 
United States and Germany ; countries which have 
surpassed us in the production of the raw material 
for ships—steel. Experimental tanks, which supply 
the means for elucidating many of the problems of 
ship design, have been established in numbers 
abroad ; and on all sides we see the most thorny 
branches of research »ttacked with a skill and 
ardour that is often not surpassed, and sometimes, 
we fear, hardly equalled, by our own investigators. 
Germany, which formerly depended on Great 
Britain for her foremost ocean liners, has wrested 
from us, by her home-built craft, the pride of place 
in regard to ocean yond and America has pro- 
duced in home yards battleships and cruisers that 
are amongst the most powerful in the world. It is 
true that the design of these vessels is founded 
on British practice, develo by long study and 


experience ; but that is nothing to the point. Com- 
merce cannot live on glory, and our eyes must be 
on the future. 

In the North the munificence and public spirit 
of ‘the widow of a great engineer—John Elder— 
established a Faculty of Naval Architecture at the 
Glasgow University, thus providing on the banks 





of our premier shipbuilding river a means of pro- 
ducing naval architects trained in the scientific 
principles of their profession. That is well for 
the Clyde, but we cannot suppose that all the 
native genius for the craft is born north of the 
Tweed ; and it may be that many a mute, in- 
glorious Director of Naval Construction has 
to his rest though lack of means of instruction. 
The Poplar School should aid in removing this de- 
fect ; and whatever genius for ship-designing the 
district may produce in the future will have a fair 
chance of development. 

The inhabitants of the Poplar district are, as we 
have said, of the working classes. Sir William 
White, in alluding to this in his address, pointed out 
that the leaders of industry and of the technical 
professions must in time to come possess high 
scientific attainments as well as practical know- 
ledge. All experience, he continued, pointed to the 
conclusion that men capable of fulfilling these con- 
ditions will continue to rise from the ranks, and that 
they would fit themselves, in all respects, for the 
positions to which they will attain by strenuous ap- 
plication and much self-denial. We know that an- 
other great authority, who can speak from experience 
on these matters, has said that fora man to become 

t—we think Mr. Carnegie confined himself to 
industrial pursuits—he should be born poor. History 
does not altogether support this dictum, but that 
may be, —_ to some extent because the poor 
have not had advantages and opportunities equal to 
those of well-off people. However that may be, 
there is no doubt, as Sir William White said, 
‘*that the struggle for self-improvement which is 
involved in attendance at evening classes after a 
hard day’s work is in itself an immense benefit to 
both the individual and the State.” Beyond this 
there is the elevation of character, and the train- 
ing of reasoning faculties generally, which the 
study of science secures to the student. We have 
heard for years past the expression ‘‘this is a 
democratic age,” but it is only within the last 
few days that the truth can have been fully 
borne in upon the nation. Now that that section 
of the community which works with hands rather 
than head has claimed the position that majority 
in numbers allows, it is more than ever necessary 
that something of philosophic calm and sweet 
reasonableness should temper the rugged strength 
of the working classes. Nothing is more likely to 
tend to this end than a devotion to the study of the 
_ fundamental laws of Nature, upon which in- 
ugtrial progress depends. The influence of the 
meta-centre on the stability of a ship may appear 
to have little in common with the incidence of 
unduly high wages, coupled with limited output, 
on the stability of trade ; but even if this were a 
fact—which it is not, for there is analogy between 
the laws of all sciences, including those of economics 
—the habit of scientific study enables the student 
to weigh causes and consider effects dispassionately. 
We can hardly imagine a more effective check on 
the ill-considered schemes of social change and so- 
called economic reform, too often put before working 
men, than that there should be among them a body 
of thoughtful students, of their own class, receiving 
instruction at the Poplar School. For these, amon 
other reasons, we wish success to the new schoo 
which the London County Council has founded. 

In this article we have dealt chiefly with the side 
of the new school which deals with naval architec- 
ture, because that is the most noticeable feature in 
the scheme of education. The engineering equip- 
ment at the Poplar School is, however, fairly com- 

lete. The engineering instruction will be ly 
irected to those branches with which the marine 
engineer is chiefly concerned ; such as ship-lighting 
by electricity, electrical transmission of power, arti- 
ficial refrigeration, and other matters of a like 
nature, including, of course, propulsive machinery. 

The official opening of the school on Wednesday 
last was a very successful function. Mr. John 
Piggott presided, and among those present were 
Mr. Evan Spicer, Mr. A. F. Yarrow, Sir John 
McDougall, and others holding prominent positions 
in the domain of technical education. 





THE MECHANICS OF LUMINOSITY. 

Some Continental critics have been rather in- 
clined to ridicule a certain practice, almost confined 
to the British school of scientific thought, that is 
to A the practice of picturing a mechanism 
— e of reproducing the phenomena of mole- 
c physics, and of reasoning about this arbitrary 





concept, instead of confining themselves to a mere 
study of certain differential equations. Such critics 
have, it is true, been to a large extent silenced by 
Helmholtz’s confession that the method had led to 
remarkable results in the way of the advance of 
discovery, and it has, moreover, the further advan- 


d | tage of permitting a plain man, ignorant of higher 


mathematics, to obtain some idea as to the nature 
of the phenomena in question. 

Professor J. J. Thomson, perhaps the leading 
living physicist, — this characteristic of the 
British school of science in a marked degree ; and 
for this reason his Friday-evening lectures at the 
Royal Institution are of especial interest to those 
who, though incapable of following in their entirety 
the remarkable series of researches by which the 
Cavendish Laboratory at Cambridge has become a 
sort of Mecca for the student of physics, are never- 
theless anxious to gather some gleanings from the 
fruits of these important investigations. Nothing 
could better serve this end than the highly sugges- 
tive lecture on ‘‘ Some Applications of the Theory 
of Electric Discharge to Spectroscopy,” delivered 
last Friday evening at the Royal Institution by 
Professor Thomson. In opening his discourse, he 
stated that when an electric current passed through 
a gas, the colour of the light and the character of the 
spectrum depended not only on the chemical nature 
of the gas, but also on the nature of the current, 
the spectrum being often entirely different with an 
arc discharge from what it was with a spark dis- 
charge. Moreover, in certain cases the colour of 
the spectrum was entirely different in different parts 
of one and the same tube. This was shown by Pro- 
fessor Thomson with a Plucker tube containing air, 
the peculiarity of the tube being that it consisted 
of two wider portions connected by a capillary 
channel. The colour of the glowing gas in this 
narrow channel was entirely different from its 
colour in the bulbs. Recent investigations, he 
proceeded, had thrown a good deal of light on what 
actually took place when a gas became luminous by 
the passage of a discharge, and he intended that 
evening to explain in what manner the different 
effects observed were accounted for by theory, 
and a comparison of the difference in the nature 
of the luminosity produced with different voltages 
threw, moreover, a good deal of light on the 
generation of spectra. These researches had, he 
remarked, been much facilitated by the observa- 
tion that when lime or barium oxide was used as 
the cathode an extraordinary number of negative 
corpuscles were emitted at all temperatures of the 
cathode. Thus, using lime, a P.D. of only 18 to 
100 volts would give a very bright discharge, and 
alterations of the current strength and potential 
difference within a very wide range were thus 
much easier to make than with other substances 
as cathode. The apparatus used was that shown in 
Fig. 1, page 125. e lime here was deposited ona 
thin platinum wire carried by stout leads, as shown. 
An independent current passing through these leads 
served to keep the platinum wire red-hot, whilst a 
third wire led from the centre of the cathode thus 
formed to the negative terminal. A bulb of this 
kind could also, he stated, be used as a rectifier, 
since the current would only pass through the tube 
when the lime was the cathode. The discharge in 
the tube shown by Professor Thomson was blue, 
and was very sensitive to the action of a magnet, 
which not only deflected the moving particles, but 
concentrated them along the line of force. 


A — of the discharge, he pointed out, 
was the abruptness with which luminosity made its 
ap nce. In the laboratory a difference of ,}5 


volt was sufficient to cause the tube to pass from per- 
fect darkness to quite a bright discharge. The light 
therefore made its appearance instantly, and did not 
start as a faint glow, and gradually get brighter. 
This fact, he considered, was most important in the 
mechanics of luminosity, and the conclusion he had 
come to was that owing to the bombardment of the 
atoms of the residual by the flying corpuscles, 
the internal energy of the atoms was increased. 
This increase of energy required time for it to be 
radiated off, and if the impacts followed each other 
sufficiently rapidly, the value of the internal energy 
was raised to a critical value at which the equili- 
brium became unstable, when the atom itself flung 
off a corpuscle, and the shock of the discharge 
threw the rest of the atom into vibration, giving 
rise to light, which, therefore, was the direct conse- 
quence of atomic instability. 

In confirmation of this it was found that the 
negative corpuscles emitted when Réntgen rays 


























Jan. 26, 1906.] 


ENGINEERING. 


125 








fell on a metal had the same penetrative power, 
whatever the intensity of the Réntgen rays, whereas 
were they dragged out of the atom by the electric 
field of the rays, their speed and penetrative power 
should increase with the strength of the radiation. 
This was not the case, since an increase in the 
strength of the Réntgen rays merely increased the 
number of corpuscles liberated, and not their pene- 
trative power. Lenard had further shown that the 
corpuscles expelled on letting ultra-violet light fall 
on metals had a velocity quite independent of the 
intensity of the light, which is what would be 
expected were the instability set up in the atom 
the real cause of the expulsion, whilst the rays or 
the ultra-violet light merely served as a sort of 
trigger. 

When acorpuscle struck an atom in a vacuum 
tube, the internal energy of this atom was increased, 
and might, as stated, accumulate to a critical value. 
As soon as the gas became luminous there was an 
enormous increase in the current, a difference of 
one-hundredth of a volt sometimes causing a sixty- 
fold increase in the current. The stage at which 
luminosity set in depended much on the tempera- 
ture, the luminous point being reached with, say, 
55 volts at high temperatures and 100 volts at low. 
An increase in the current density, moreover, 
tended to promote the luminous discharge, since 
each atom encountered more corpuscles in a given 
time. A single collision was insufticient to render 
an atom luminous. There must be many. Hence, 
as the action of a magnet tended to concentrate the 
discharge, a tube would become luminous at a lower 
P.D. when a magnet was held near it than when 
the magnet wasabsent. If single collisions sufficed 
to render an atom luminous, the intensity of the 
light should increase proportionately to the current ; 
but this was not the case, the increase of luminosity 
being much more rapid than the increase in the 
number of cathode particles. 

Hence, to get luminosity, we must, Professor 
Thomson said, be able to raise the internal energy 
of the atom to a certain critical value, and the atom 
must not part with the a thus received too 
rapidly, or this critical value would never be reached. 
Calling the rate at which the atom received energy 
u, and assuming that the rate at which it radiated 
off energy was proportional to its total internal 
energy, the rate at which this energy increased with 
lapse of time was given by the expression 

dE aR. 
aye BE; 


and the total internal energy at any time was thus 
B= %(1 -¢~P4, 
B ( ) 


The maximum value which E could reach after 


the lapse of infinite time was “. Typical curves 


showing E were represented in Figs. 2 and 3. 

It appeared, Professor Thomson continued, that 
there were two radiating systems in an atom. One 
of these was a poor absorber of energy from the 
corpuscles, and also a poor radiator, whilst the 
second was both a good absorber and a good 


for this second 


system was less than for the first. For either 
system to give light a certain critical value of E 
must be attained, which for simplicity might be 
taken as the same for both systems. 

Suppose, then, that in Fig. 2 the rate at which 
energy is supplied was small, but the supply was 
long-continued, and let also the dotted line repre- 
sent the critical value for E at which luminosity 
appeared ; then the upper curve represented the 
case of the poor absorber and poor radiator, which 
would, as represented, ultimately exceed this 
critical value, whilst the good radiator and good 
absorber iy “yg eere by the other curve would not 
reach it. If, however, the rate at which energy 
was supplied were increased, then we obtained the 
condition of affairs represented in Fig. 3, where 
both curves exceeded the critical value, and the 
good radiator did so first. If, moreover, the supply 
of energy ceased soon after this latter event, it 
would be seen that the poor radiator and absorber 
would not have time to reach the critical state, so 
that the spectrum corresponding to the second 
vibrating system would alone be seen. 

As an illustration, Professor Thomson suggested 
that E should be taken to represent a man’s capital 
and ahis income, and that the amount he spent was 
a constant fraction of E. Then the poor absorber 


radiator, so that the fraction * 





and radiator corresponded to a man receiving a small 
salary, but also spending little—say, at the rate of 
one-thirtieth of his total capital existing at any time. 
If his salary were 1000]. per annum, and a capital 
of 20,0007. would make him a ‘‘ shining light,” he 
would, if his salary lasted long enough, reach this 
limit, and, if he lived an infinite time, might accu- 
mulate 30,0001. If, on the other hand, a man’s salary 
was 5000/. per annum, and he spent at the rate of one- 
third of his capital, he could never, no matter how 
long he lived, accumulate more than 15,000/., and 
hence would fail to reach the position of a ‘‘ shining 
light.” Suppose, however, that times changed, and 
the salaries became four times as great, but lasted a 
much le:s time ; then the second man would attain 
the desired standard very quickly, whilst, if the good 
times were sufficiently short, the other might never 
reach it at all. 

In these considerations was, he thought, to be 
found a clue to the passage from are to spark 
spectra, and also of the influence on spectra of 
inductance and capacity. With the are discharge 


Fig.1. 
ee 








{ 
a 


4 








(206.4) 


Fig.2. 











adie ha 
ee 





Fig. 3. 














(8206.8) 








one got a large steady current, the average value of 
which was practically the same as the maximum. 
With the spark discharge the average value of the 
current was small, but the maximum value, though 
it lasted for only a very short time, might be very 
great. Returning to the analogy just given, the 
saving man was favoured by the arc, and the man 
with large earnings and large expenditure by the 
spark discharge. Again, where the discharge passed 
hanes a capillary tube the current density was 
great, and therefore the internal energy of an atom 
encountered might be increased by the numerous 
impacts, so that the second system was put into 
vibration; whilst in the wider parts of the tube 
only the first system alone reached this critical 
stage. The spectrum of the discharge in the two 
portions would thus be different. 

Similar considerations applied to the alteration 
produced in spectra by varying the capacity and 
inductance in the spark circuit. An increase in 
capacity increased the maximum rate at which work 
was done in the circuit, whilst self-induction had a 





precisely contrary effect, so that with a. large 
inductance the discharge approximated to the are 
type. This was well shown by vacuum tubes con- 
taining argon, which, as discovered by Sir William 
Crookes, gave a light of an entirely different colour, 
according tothe relative inductance and capacity 
of the spark-circuit in which they were included. 
Professor Thomson showed: that when such a 
tube was connected up to a spark-circuit of large 
capacity, but small inductance, it glowed with a red 
light, whilst the addition of a large inductance to 
the circuit caused the colour of the disc e to 
alter to a bright blue; similarly, a neon tube glowed 
yellow when the inductance in the circuit was small, 
and green when it was large. To illustrate the 
kind of action which was held to be responsible for 
this change the lecturer exhibited the piece of appa- 
ratus shown diagrammatically in Fig. 4. 

Hence, a red and a blue lamp were arranged in 

rallel on the same source of supply. The red- 
amp branch has a large inductance and a low 
resistance, whilst the blue lamp formed part of a 
circuit of high resistance and low inductance. Con- 
necting the device with a source of continuous 
current, the red lampalone lit up; but on an alter- 
nating circuit this remained dark, and the blue 
lamp was the one which glowed. 

On these lines he thought it was possible to 
account for the double spectrum of argon without 
assuming any decomposition of the atom of the gas. 
Both of the vibrating systems postulated were 
interior to the atom, and either one or the other 
would be set in vibration according to the character 
of the discharge. It would, he continued, be of 
great interest to watch the behaviour of the gas 
whilst the inductance was slowly increased, and to 
note whether the change of spectrum took place 
gradually, the new one making its appearance line 
by line ; or whether all the lines of the new spec- 
trum appeared simultaneously. Some experiments 
by Professor Wood had a bearing on this. In these 
the luminosity of sodium vapour was excited by 
means of light, and the colour of the spectrum was 
found to depend on the wave-length of the incident 
light. With a certain wave-length a spectrum 
containing certain lines was observed. Altering 
the wave-length of this incident light, the spectrum 
disappeared entirely, until by continuing the altera- 
tion an entirely different spectrum suddenly made 
its appearance, the whole of the lines of which 
appeared simultaneously. On the hypothesis 
made this was to be expected. Either vibrating 
system, when it reached the critical point, taking 
simultaneously all its ible modes of vibration. 

It should further noted that the rate at 
which the atom received energy: by impact de- 
pended also on the nature of the projectiles as well 
as on their kinetic energy. If these were movin 
corpuscles, there would also be a particular an 
at which the amount of energy transferred to the 
vibrating system was a maximum. The quicker the 
natural period of this system the higher was the 
speed at which the corpuscle must move for the 
maximum transference of energy to take place. 
The speed of the corpuscles was dependent on the 
pressure in the tube, being highest when this 
pressure was low, so that a change of pressure 
might give rise to a change of spectrum. 

urther, if, instead of bombarding the atom with 
corpuscles, the projectiles were bodies of atomic 
dimensions, the spectrum produced was very dif- 
ferent. For this purpose the lecturer made use of 
the apparatus represented in Fig. 5, where there is 
shown a metallic plug pierced in the centre, and 
which by means of the connecting wire shown could 
be made, at will, either an anode oracathode. When 
the latter, the return flow of positive particles of 
atomic dimension passed down through the plug 
and incited the luminosity of a layer of lithium 
salts deposited on the inclined plate shown, which 
then gave a red light. -If, however, the upper 
terminal were made the cathode, the much smaller 
negative particles would strike the lithium salt, 
and the colour of the fluorescence was then bluish 
green. He did not know, he said, whether any 
effect would be produced if metallic lithium were 
substituted for the salts of that metal, but a similar 
bombardment of metallic sodium did not give rise 
to the spectrum of that metal, whilst that of its 
salts did. If the discharge were directed on toa 
layer of sodium potassium amalgam, any small 
particles of oxide on the surface would glow with 
a yellow light, whilst the clean metal!ic surface 
remained dark. 





Summing up; on the theory set forth, luminosity 
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was due to a critical state of the internal energy 
of an atom. Temperature, on the other hand, 
measured the energy of translation of an atom, yet 
a certain equilibrium must exist between this 
energy of translation and the internal energy ; and 
by sufficiently increasing the energy of translation, 
sufficient of this might be transformed into internal 
energy to give rise to luminosity. The advantage 
of exciting luminosity by the electric method was 
that the energy was added, in the first place, direct 
to the internal energy of the atom, and equilibrium 
of this and the energy of translation was established 
by the transformation of part of this internal energy. 
The difference between this and the ordinary method 
of exciting luminosity by the raising of the tem- 
perature, the speaker compared to that between boil- 
ing a kettle by lighting a fire under it, and doing 
the same thing by setting the kitchen on fire. 

In conclusion, Professor Thomson showed an ex- 
periment with a tube containing a calcium electrode, 
which he considered threw much light on the nature 
of the arc. The discharge of such a tube increased 
as the temperature of the cathode was raised. If this 
discharge was sufficient, the temperature was still 
further augmented by the impact of the positive 

ticles from the anode, and the temperature 

ing thus automatically increased, the discharge 

finally reached a point where it formed a veritable 
arc. 








PASSENGERS ON ATLANTIC LINERS. 
Tue return of passengers landed at New York 
by Atlantic liners during the past year, which has 
reached us this week, establishes several important 
records. In the first place, the total numbers of 
both cabin and steerage passengers are the largest 
in any year, and the average number per liner is 
greater than in any previous period. In this latter 
respect there has been a very steady development. 
Ten years ago the average number per ship was 
between 400 and 500, but now we are approaching 
1000, the figure for 1905 being 961. This com 
with 760 in the preceding year ; 830 in 1903 ; 773 
in 1902 ; and 639 in 1901. 

When we analyse the returns from the separate 
lines, we note in several cases a still more decided 
movement forward. Up to the beginning of the 
century no company could claim the credit of 
taking 1000 passengers in each of their steamers. 
In 1901, however, the North German Lloyd stepped 
into this position with an average of 1130. In 
1902 they were joined by the Hamburg-American 
Line, and in 1903 there were seven lines with an 
average in excess of 1000. In 1904, however, 
there were only three. For the past year we have 
nine lines, the Cunard Company topping the list 
with their Fiume service, having an average of 
1730 passengers. This is the largest recorded for 
any line, the highest, in 1904, being the 1256 of 
the Hamburg-American Company ; while in 1903 
the maximum per ship was the 1367 recorded b 
the North German Lloyd. The other lines wit 
high averages for 1905 include the North German 
Lloyd Mediterranean service, with 1511; the White 
Star Mediterranean service, with 1479 ; the Ham- 
burg-American service from Hamburg, with 1396 ; 
the North German Lloyd Bremen service, with 
1387 ; the Red Star Antwerp service, with 1336 ; 
the Navigazione Generale Italiana Mediterranean 
service, with 1195 ; La Veloce Line, from the Medi- 
terranean, with 1146; and the Holland-American 
service, from Rotterdam, with 1108. 

Many of these high averages are due largely to 
emigrant or steerage traffic, but there is still a very 
satisfactory development in cabin traffic. This 
5708 the first place is taken by the North German 

loyd, with 393 passengers in the first and second 
cabins. This compares with the highest total in 
the previous year of 352 by the same company, 
while in 1903 the highest was 362. The Cunard 
Cumer come second in this respect with a total 
of 307, as compared with 287 aad 294 in the two 
receding years. Then follow the White Star with 
85, the American with 246, the Hamburg-Ameri- 
can with the same number, and the Anchor Line, 
from Glasgow, with 244. Twelve lines took more 
than 100 cabin passengers, as compared with ten 
in the two preceding years, so that in this respect 
also the increase in the size and accommodation in 
ships is having its effect. We give in Table I. a 


note of the average number of passengers per ship 
of the principal lines, arranged according to the 
number of first-class passengers taken, and indicat- 
ing clearly the advance in the average per ship. 





TABLE 1.—Average Number of Passengers per Ship 

















of Principal Lines. 
} | Pr ie 
| | c 
| giz g Z | 8 ss ps 
Line. Es | F 3 2 3 32 3 s 
| Fes a B&B {a &” 
White Star + --| 156 129 528 813 869 748 
North German Lloyd ... 147 246 | 994 | 1387 1201 | 1367 
Qunard.. o> --| 181 | 176) 611 918 906 802 
American:. ..  ..| 112 184 | 54%] 788| 775 | 605 
Hamburg-American .. 107 139 | 1150 | 1396 | 1256 | 1135 
North German Lloyd, | 
(Med.) .. We --| 80! 186 | 1295 | 1511 | 893 | 1114 
Atlantic Transport... 7%é);— }; — 76); 7 
White Star (Med.) ws 74 149 | 1256 | 1479 | 27 _ 
Red Star .. * os 72 143 1121 | 1336 | 971 | 1249 
French .. ee --| 70 95 777 | 942 854 | 1063 
Holland .. os oe 69 142 897 1108 | 785 | 1005 
Anchor... od at + 188 376 620 | 532 483 
Hambui - American) | | 
(Med.) .. ee ee 44 39 0-735 818 | 548 | 827 
Scandinavian ov 37 76 «549! 662 604 468 
Spanish . 36 61 575 662 | 417 505 
eloce 26) — | 1120 | 1146 | 849 | 1230 
Cunard (Med.) .. es 24 59 1647 | 1730 | 1225 315 
Allan-State oe oy 18 77 84 179 141 | 128 
Empreza .. on --| 12) — 319 | 337 139 | — 
Italiana .. =... =...) «18,83 | 1049 | 1195 | 717 | 900 


Turning now to a consideration of the totals, 
we give in Table II. the aggregates for several 
years. It will be noted that the number of cabin 

ngers is greater than in any previous period, 
ing about 14 per cent. above the highest pre- 
vious total — that recorded in 1904, and con- 
siderably more than double the lowest total— 
that of 1898. It is, however, in the steerage traffic 
that the greatest increase is recorded. Two hun- 
dred thousand more passengers travelled by the 
Atlantic liners to New York, apart altogether from 
the number arriving at Baltimore and other ports, 
as compared with the previous year; while, as 
compared with 1903, when the total reached a 
very high level, owing to the rush of emigrants 
before the legislation against immigration became 
so stringent, the total shows an increase of 133,000. 
Last year’s aggregate is enormously greater than 
during the ‘nineties. The total of 961,262 pas- 
sengers landed at New York is 31 per cent. greater 
than in the previous year, about 20 per cent. above 
the highest total previously recorded—that of 1903 
—and three times the number of several years in the 
nineties. 
TaBLE II.—Record of Atlantic Passenger Service 





to New York. 
Year. 5 nner Cabin. Steerage. Total. 
1890 i 144,178 | 371,593 515,771 
1891 150,023 445,290 595,313 
1892 ea 120,991 | 388,436 509,477 
1893 975 121,829 364,700 | 486,529 
1894 879 92,561 188,164 280,725 
1895 7 96,558 258,560 355,118 
1896 852 99,223 252,350 351,573 
1897 901 90,932 192,004 28%,936 
1898 82 , 586 219,651 300,237 
1899 826 107,415 | 303,762 411,177 
1900 838 137,852 | 403,491 541,343 
1901 887 128,143 | 438,868 567,011 
190% 2 189,848 574,276 714,124 
1903 969 161,438 643,358 804,796 
1904 967 162,389 572,798 735,187 
1905 1006 184,932 | 776,330 961,262 


| i 

Practically all of the steamship lines have par- 
ticipated in the increased traftic, although the 
German lines have not advanced in quite the same 
proportion as the British-owned ships. Of the 
total of first-cabin passengers, one-third, or, to be 
exact, 33.6 per cent., travelled in German ships, 
as compared with 36.8 per cent. in 1904 and 37.3 
per cent. in 1903. British-owned ships, on the 
other hand, took 38.6 per cent., whereas in the 
previous year the proportion was only 31.9 per 
cent., although in 1903 it was as high as 37.1 per 
cent., and in 1902, 37.25 per cent. The other 
lines in the Combine have not made up the differ- 
ence ; 69 per cent. of the first cabin passengers 
landed at New York travelled with the Combine 
ships, as compared with 71.6 per cent. in the 
two preceding years. As to the second-class pas- 
sengers, the same general trend is indicated ; the 
British total is slightly improved, whereas the 
German total has diminished, although the propor- 
tion by the Combine is higher—63 per cent. against 
62 per cent. in 1904. In respect to steerage 
engers, however, the British lines, as well as 
rman and other companies of the Combine, have 
failed to hold their own. Most of the purely 
emigrant ships from the Mediterranean have de- 
cidedly increased their proportion. As it is, 32.4 
ve cent. of the emigrants were taken by the 
erman lines, as compared with 34 per cent. in the 





previous year, and 36.2 per cent. in 1904, while 
the ships of the Combine took 51.9 per cent., 
against 57.7 per cent. and 54.5 in the previous 
years. Britain’s quota of the steerage traffic is 
23.3 per cent., as compared with 26.5 per cent. in 
1904, and 18.5 per cent. in the —— year. 
Practically all the important lines have increased 
their traffic, and that, too, without materially 
adding to the number of sailings. Table III. gives 
the list of lines, with the number of first, second, 
and steerage passengers carried by each in 1905 
and 1904. It will be seen that the North German 
Lloyd again top the list, having taken 177,871 pas- 
sengers—equal to 18.5 per cent. of the total number 
of passengers landed at New York. The great 
majority of these were steerage voyagers ; but the 
TaB_e III.—Return of Passengers Landed at New York 
by Principal Lines. 


| 1905. | 1904. 











ae. low 
Line. ote | 5 

9. er- 9 teer- 

Ist. 2nd age. | Ist. 2nd. age. 

North German Lloyd. .| 15,974 26,843 135,054 | 15,414 21,684 98,449 
Hamburg-American . .| 10,208 12,901, 116,863 | 9,830/ 147353 96,140 
Cunard... .. — ..| 8,704 12,328| 77,387| 6,575/ 13,249 63,027 
White Star .. ..|14,618 13,328) 63,489 | 13,130 10,942 58,260 
Red Star .. as} 3,816 7,560 59,431) 2,933 6,605 39,148 
French .. .. _—_...|_ 5,066 6,812! 55,918| 4,556 6,905 34,684 
Holland-American 3,267, 6,656 42,134/| 3,027, 5,140 25,633 
Anchor.. ..  ..| 2,816 8,666) 38,433] 1,833 6,065 28,047 
Italiana.. .. ..| 455) 1,189, 35,668) 421  909'17,320 
Veloce .. wee .. | 82,476] 678 18,885 
Fabre | 181 .. | 30,694] 121| .. | 17,257 
American oe ..| 5,623 6,733) 27,106 | 4,206) 4,729 28,316 
Atlantic Transport ..| 3,590 | 3,654) .. 90 
Austro-Americana ..| 154 197; 17,125! 62) 54 4,338 
| eligi 91 1) 14,902 84 2) 8,081 
Scandinavian .. --| 923 1,904 13,728; 665) 1,549 19,509 
Spanish -» «| 482 614! 6,898; 370) 245) 4,383 
Allan-State .. ..| 319 1,390 1,520| 304 1,301 2,362 
Empreza oe oe 55 wk | 958 | i ss 409 


company have taken more first and second-class 


passengers than any of the other lines. In all 
125 taips were made. The total is considerably 
higher tian in previous years. In 1904 it 


was 135,547, and in 1903, 155,110. The other 
German line—the Hamburg-American—occupies 
again the second place, the total number of 
passengers being 139,972, of whom 116,863 were 
conveyed in the steerage. The total is greater than 
in the two preceding years, when the aggregates 
were 120,323 and 138,423 respectively. The number 
of Hamburg-American trips was eighty-seven from 
Hamburg and twenty-one from the Mediterranean 
ports. The third place is taken by the Cunard 
Company, and here the total is 98,419. This in- 
cludes the very extensive traffic undertaken by the 
company from Fiume. The Cunard total is 
about 16,000 greater than in the previous year, 
a marked increase having taken place in the 
number of first-class passengers conveyed. The 
White Star Line is fourth on the list, with an 
aggregate of 91,435, or 9000 more than in the pre- 
vious year, the totals, of course, including the pas- 
sengers by the Mediterranean service. The results 
of the other lines are set out in the table. It will 
be noted that practically all of them mark a very 
considerable increase, which, so far as cabin pas- 
sengers are concerned, is more marked in the case 
of the Red Star, French, and Anchor Lines, while 
the American Line took 1400 more first and 2000 
more second-class passengers, occupying, as usual, 
a high place in this respect. 








HIGH-SPEED ELECTRICAL 
MACHINERY. 

As the subject of his Howard lectures to the 
Society of Arts, of which the first was delivered 
on Thursday, January 18, Professor Silvanus P. 
Thompson, F.R.S., has chosen ‘‘ The Influence of 
Speed on the Design of Electric Generators.” 

In opening his lecture he said that on subsequent 
evenings he intended to study more particularly 
the turbo-generators, but would in this first lecture 
treat more of historical and general matters. 

In the ’seventies belt - driving for dynamo 
machines was all but universal, though in 1862 
Holmes, the pioneer of the application of the 
electric light to lighthouses, had driven one of his 
dynamos direct-coupled to an engine running at 
110 revolutions per minute. His example, how- 
ever, was not followed. Slow speeds were universal 
at that period for almost all stationary engines. 
One of the standard works on the steam-engine, 
published in 1873, gave as examples of current 
practice a 650-horse-power blowing-engine at the 
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Dowlais Iron Works, running at 22 revolutions 
per minute, and a 1000-horse- power rolling- 
mill engine at the same works running at 24 
revolutions per minute, the boiler pressure being 
40 lb. per square inch. Similarly, a 160-horse-power 
engine at the Royal Gun Factory, illustrated in the 
same work, ran at but 21 revolutions per minute. 
Small engines, of course, did run faster; but with 
stationary engines of large power slow speeds at 
that date were all but universal. The early 
dynamos, on the other hand, ran at high speeds. 
Particulars of a number were, he said, given in the 
report of the trials at the South Foreland by 
Professor Tyndall and Sir James Douglass. Thus 
a Holmes machine of 3.2 horse-power ran at 400 
revolutions, weighed 2 tons, and cost 5501. An 
Alliance machine vf 36 horse-power ran at 400 
revolutions, cost 495/., and weighed 2 tons. A 
Gramme machine of 5.3 horse-power ran at 420 
revolutions, weighed i ton, and cost 3201. A 
Siemens large machine of 9.8 horse-power ran at 
480 revolutions, cost 265/., and weighed 4 ton; 
whilst a small machine of the same make, rated at 
3} horse-power, ran at 850 revolutions, weighed 
420 lb., and cost 1001. 

In 1888 Messrs. Goolden and Co. brought out a 
series of direct-connected units driven direct by 
Brotherhood engines. In their catalogue of that 
date a 14-horse-power unit ran at 1500 revolutions, 
and a 50-horse-power at 650 revolutions, its weight 
being 24 tons, and the cost 3401. 

As few makers were prepared to supply high- 
speed steam-engines, belt driving was general in the 
early central stations, and the lecturer showed a 
number of slides representing the interior of such 
stations, the equipment of which consisted of 
whole batteries of dynamos, arranged often on 
several floors, and driven through counter-shaft- 
ing by a single large slow-speed steam-engine. 
This practice became universal in America, one 
Edison station containing no less than sixty- 
four dynamos driven by a single engine, the 
whole plant being, the speaker remarked, a 
curious example of mixed engineering. In Eng- 
land the direct- coupled unit was never aban- 
doned. As early as 1892, Mr. J. E. H. Gordon, 
who was much ahead of his time, had installed at 
Paddington two-phase direct-driven alternators 
with revolving fields and stationary armatures, 
giving 50 horse-power each. The station contained 
four of these, which had worked continuously for 13 
or 14 years. Other cases of direct driving were the 
Ganz unit exhibited at Vienna, which first embodied 
the fly-wheel armature, that afterwards became 
popular. Edison’s ‘‘ Jumbo” dynamo, of 168 horse- 
power, was also direct driven. The engine was of 
the Allen-Porter make, and ran at 350 revolutions, 
the boiler pressure being 120 Ib. per square inch. 
The weight of this dynamo was 20 tons. These 
examples of foreign practice were, however, ex- 
ceptional. Hundreds of belt-driven central stations 
were laid out in America, and the same practice 
was followed by the Westinghouse Company in 
laying out the Sardinia-street Station in London, 
the destruction of which by fire was regretted by 
the lecturer, as thus disappeared a typical example 
of American engineering practice. 

It was obvious, he proceeded, that such arrange- 
ments were makeshifts, and that the adoption of 
direct-connected units was necessary. This could be 
done either by reducing the speed of the dynamos or 
increasing that of the engines. In Germany the 
development took the former direction, and this 
line was also followed in Switzerland, where the 
use of water-turbines conduced to this practice. 
Here was accordingly originated by Charles Brown 
the “umbrella” type of dynamo, subsequently 
adopted at Niagara. At Berlin the idea was 
carried to an extreme, the machine being turned 
inside out. The fixed field-magnets were placed 
inside a hollow armature, which was mounted on 
the engine shaft, and had the commutator on its 
outer periphery. At the Paris Exhibition of 1888 
this type of machine was greatly in evidence. At 
one of the Berlin stations at about this time the 
standard unit consisted of a 1000-horse-power Van 
der Kerchove engine driving two such dynamos, 
the speed being 60 to 65 revolutions per minute. 
The commutator was here 10 ft. in diameter and the 
surface speed 1810 ft. per minute. 

_In England the development was in the opposite 
direction, thanks to the labours of such firms as 
Messrs. Willans and Robinson and Messrs. Belliss 
and Morcom, who solved the problem of construct- 
ing the high-speed engine. In these most valuable 





years of the early ‘eighties, however, progress 
here was hampered by the disastrous Act of 1882, 
which interfered with private enterprise for the 
benefit of municipal trading, and the injury thus 
wrought took very many years to hn good. 
It thus happened that whilst 700-kilowatt and 
1500-kilowatt units were common in Continental 
stations, British stations were equipped with 
units of 200 to 300 kilowatts, each driven direct 
by its own little engine. Even Mr. Ferranti, the 
Brunel of electrical engineering, had to adopt rope 
driving for his 1000-horse-power generators at 
Deptford, since these ran at 120 revolutions, whilst 
the marine engines driving them ran at 75. With 
the general adoption of the alternating current, the 
demand for large units increased, so that at Frank- 
fort and Chicago, and still more at Paris in 1900, 
many very large machines were shown. At Paris 
there were rows of these great generators, all of 
very similar type, the two-pole machines having 
completely disappeared; and it seemed that a con- 
census of opinion had led to the establishment of 
a universal standard type, as the result of the 
convergence of the different lines of development 
in different countries. 

In the meantime, however, an entirely different 
kind of unit had been quietly developing in Eng- 
land, thanks to the perseverance, no less than 
to the genius, of Mr. Parsons, whose determina- 
tion to succeed at all costs had made the turbo- 
unit satisfactory even in small sizes. In the 
meantime reciprocating-engine practice had been 
proceeding towards the adoption of higher speeds 
of revolution. These ensured steadier running, 
and also an economy of floor space, and very 
excellent results had been obtained ; in spite of 
which, however, these engines soon began to find 
a rival in the steam-turbine. Another factor in 
the increase of revolutions was the introduction of 
the motor generator. 

Concluding this historical sketch, Professor 
Thompson next took up the factors governing the 
choice of a design, pointing out that even if the 
power available om speed were unlimited, the 
output of a machine was still limited by other con- 
siderations. Thus the current could not exceed a 
certain value fixed by (a) the heating effect on the 
armature ; (b) the reaction of the armature on the 
field ; and (c) by the necessity for avoiding spark- 
ing at the commutator. In a similar fashion the 
possible voltage was limited by (@) the speed of the 
armature ; (¢) the strength of the magnetic field ; 
and (f) by the resistance of the insulation. The 
product of these two, or the watts, was in its turn 
limited by (9) the adequacy of the mechanical con- 
struction to take the torque ; (h) by the efficiency 


prescribed ; and (i) by the overload capacity re-- 


quired. The Engineering Standards Committee, he 
continued, had made certain recommendations as 
to the proper rating of generators and motors, to 
the effect that these should be able to carry their 
normal rated loads for six hours, and still conform 
to the tests prescribed ; but these tests had not yet 
been formulated. In America and Germany, how- 
ever, it was usual to require that the temperature 
rise should not exceed 50 deg. Cent., and that an 
overload of 25 per cent. should be carried for two 
hours, and he had little doubt but that the final 
recommendations of the Standards Committee 
would be very similar. In the case of alternators 
the committee had further suggested that the curve 
of electromotive force should conform as closely as 
possible to the sine curve. 

Having the rating of a machine fixed in this way, 
it remained for consideration as to how its cost 
would be affected by the speed of rotation. This 
cost re sper partly on the cost of the prime 
materials and partly on that of labour, so that it 
did not necessarily follow that the most economical 
practice in a country where labour was cheap and 
materials dear would be the same in places where 
these conditions were reversed. 

The voltage to be obtained from a machine 
could, he stated, be calculated by the following 
formula :— 


E= 2 xnxZxN+i0,. (1) 

where E denoted the electromotive force in volts, 
p the number of poles, ¢c the number of separate 
circuits for the current, n the revolutions per 
second, Z the number of armature conductors, and 
N the number of lines of force per pole. The 


ratio e was, he said, commonly unity. Writing 





C as the total current received from the machine, 
we might put oc. C, as the current per circuit, 
c 


and then multiplying the expression just given by 
C, we got, as the output of the machine in watts, 
EC=nxO,ZxpN+16. (2) 

In this expression C, Z = the current multiplied 
by the number of conductors in the armature, and 
might be considered, therefore, as the total electric 
loading of the armature. Similarly, p N denoted 
the total number of lines of force, or the magnetic 
loading of the machine. In practice n ranged 
between 2 and 12, the product C, Z, or the electric 
loading, from 1000 on small machines to 100,000 on 
large ones, and p N from 1 million up to, on large 
machines, 100 million. Of these three factors 
governing the output of a machine, not all were 
equally under control. Thus it was impossible to 
make the electric loading very large, and the mag- 
netic loading very small, and in practice it was 
necessary that the latter should be about 1000 times 
as great as the former. In the case of continuous- 
current machinery, moreover, pn could not exceed 
a certain limit, or the too frequent changes of mag- 
netism would lead to large iron losses. 

Different people had different methods of com- 
mencing the lay-out of a new electric generator. An 
experienced designer, the lecturer said, could start 
anywhere. One plan of treatment which had been 
proposed was to consider each pole as responsible 
for a definite proportion of the whole output of the 
machine, and after designing this portion to build 
upa machine of the desired output by using a greater 
or lesser number of poles. is plan was, how- 
ever, unsatisfactory, as the output per pole varied 
largely in actual machines, ranging from 8 kilo- 
watts per pole in small machines up to 70 kilowatts 
per pole in large continuous-current machines. As 
regarded alternators, the output of single-phase 
machines might be as little as 10 kilowatts per pole, 
whilst with three-phase machines 50 to 60 kilowatts 
per pole was a common figure. At Niagara the 
output per pole reached the remarkable figure of 
625 kilowatts. At Paris, in 1900, the average out- 
put per pole was 21.2 kilowatts, but the minimum 
a 4 kilowatts and the maximum 125 kilowatts per 

e. 

The late Mr. Sydney Short had proposed the 
system just described for standardising the con- 
struction of generators, any required size of which 
he suggested should be obtained by simply increas- 
ing the number of these wre th poles. These, 
he proposed, should have an output of 68} kilowatts 
od a 25-in. pole pitch, and cores 8 in. long, the 
magnetic flux being 103 million lines per pole. 
The surface speed was to be constant in all sizes of 
machine at 3300 ft. per minute. A four-pole ma- 
chine would thus run at 396 revolutions per minute, 
and the number of revolutions in all sizes would 
vary inversely as the output. It happened, how- 
ever, that steam-engine speeds did not conform to 
this law. With them the established practice was 


rather that the output varied inversely as (speed)®, 
and notin direct inverse ratiotothe speed. It was 
the business of the dynamo-designer to build his 
generators to conform with this practice, rather than 
to get the steam-engine builders to change their 
practice, as required by Mr. Short. 

Another method of proportioning dynamos had 
been introduced by Mr. Mavor, who directed 
attention to the ‘‘ active belt” of the armature. In 
every dynamo a large proportion of its mass was 
motionless, and another portion, though moving, 
was inactive from an electrical point of view. The 
whole of the driving power was expended on a very 
narrow belt, where the copper conductors of the 
armature cut across the lines of force. Thus, if d 
were the diameter of the armature, / its length, 
and s the depth of the slot, the volume of the 
active belt was given by the expression m (d + s) ls, 
which, in the case of large armatures, reduced to 
a dls, Of this gross volume a portion consisted 
of iron teeth, another of copper, and the rest of 
insulation. Through this area the whole 
electric loading of the machine, so that 0,2, divided 
by the area of the belt, gave the mean gross 
current density in this belt. is he should denote 
by a. The magnetic loading pN also 
through the — belt, and Spore this by the 
area through the air-gap we got the gross etic 
density in the belt, which he should call 8'. Hence 
from equation (2) we had 

EC 
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where v! denoted the peripheral speed in inches per 
second, 

This expression was the output of the machine 
in watts per cubic inch of active belt, or the 
‘* specific” output, which, it would be seen, de- 
pended on three factors—viz., v' the peripheral 
speed, a' the specific electric loading per gross 
square inch of the active belt, and 8! the magnetic 
field per square inch of pole. In practice with 
continuous current machines, v! ranged from 400 in. 
to 900 in. per second, a! from 300 to 360 amperes 
per square inch, and f' from 30,000 to 40,000 lines 
per square inch. The watts per cubic inch of the 
active belt were generally between 45 to 120. In 
the case of alternators v' might be from 1000 in. to 
1400 in. per second, a! 220 to 300 amperes per 
square inch, and f! about 30,000 lines, but often 
only 20,000. 

The true current density, it should be noted, 
was much greater than a', since the conductors 
occupied only a portion of the active belt. Simi- 
larly, the real magnetic flux was much greater than 
f', since with a pole breadth of 70 per cent. of the 
pitch and the usual width of slots, a true flux 8 = 
100,000 lines would correspond to 8! = 30,000 lines 
per square inch. 

To get the best results, all waste space in the 
active belt must be kept down. The introduction 
of rectangular strip winding had done much in 
this direction, increasing the conductivity 27 per 
cent. as compared with round ep laid in the 
same slots. With low voltages the copper might 
now occupy as much as 0.75 per cent. of the whole 
area of the slot ; but with machines wound for 
10,000 volts it was only 0 25 to 0.3 of the total. 
The expression showed that the output could be 
increased by increasing the peripheral speed. The 
amount of this increase was, however, limited by 
questions of strength. The general adoption of 
toothed instead of plain cores had simplified the 
matter of getting adequate strength, and he ex- 
pected that still higher speeds would be adopted in 
the future. 

With reference to the foregoing it should be 
remembered that the total weight of the machine 
was from 12 to 25 times the weight of the active 
belt, whilst the iron in the belt was only 22 to 23 
per cent. of the total armature iron, the active 
copper being from 33 to 43 per cent. of the arma- 
ture copper, and from one-third to one-sixth that 
on the field magnets. The inactive copper was 
thus eight or ten times as much as the ‘‘ active.” 

During the last four years certain rational for- 
mule had been developed for determining the 
output of a machine. These formule were applic- 
able to machines of every kind. They took their 
origin in a suggestion made in 1891 by Mr. Esson, 
who proposed to estimate the output of machines by 
either of the two formule :— 

>, _ » kilowatts 

es R.P.M, ’ 
<3 kilowatt 
llowatis 

wei 


where d was the diameter of the armature, / its 
length, R.P.M. stood for revolutions per minute, 
whilst ¢ and 8 were coefficients varying with dif- 
ferent machines. The rational form of these co- 
efficients had now been settled, and it was found 


that 


¢ = 60.8 x 10” 
B. q. ¥. 

where 
B = flux density in air-gap. 
q = the amperes per inch run of periphery of arma- 


ture. 
y = ratio of pole-span to pole pitch (generally about 
74 per cent. ). 
Similarly, 


gx 15.9 x 10 
B.g.¥.e ’ 


where v was the peripheral velocity. 

For alternators the denominator of each expres- 
sion should be multiplied by the factor 1.11. 

If suitable values of the different components 
were taken from machines found satisfactory in 
practice, then by these formule a new machine 
could be proportioned with absolute certainty that 
the desired output would be attained. 

As showing the influence of speed on the pro- 
portions of machines, the lecturer took as examples 
two of about the same output, built by Messrs. 
Dick, Kerr, and Co., but running in the one case 
at 90 and in the other at 400 revolutions per minute. 





The slow-speed machine was 90 in. in diameter, 
and the high-speed one 40 in. The lengths were 
17 in. and 14 in. respectively, and the weights as 
3to1. The surface speed was 424 in. per second 
in the case of the slow-speed machine, and 840 in. 
per second in that of the other. 

Similarly, in the case of two alternators of the 
Oerlikon Company, one running at 150 revolutions 

r minute and the other at 600 revolutions, the 
arge machine yielded 270 kilowatts, and the small 
one 290 kilowatts. The former measured 157 in. 
in diameter by 6 in. wide, whilst the high-speed 
one was 35 in. in diameter by 15.8 in. wide, and cost 
only a quarter as much as the other. Again, a six- 
pole motor generator running at 400 revolutions per 
minute gave 200 kilowatts, or 88 watts per cubic 
inch of active belt, the surface speed being 3500 ft. 
per minute, whilst a four-pole machine running at 
1000 revolutions per minute gave 342 kilowatts, 
— to 213 watts per cubic inch of active 
elt. 








‘*‘NAVAL ENGINEERS AND ADMIRALTY 
POLICY.” 
To THE EpiTor Or ENGINEERING. 

Srr,—May I trespass upon sufficient of your valuable 
space to express my hearty endorsement of every point 
touched upon by your recent correspondents ‘‘ Inspector 
of Machinery” and ‘‘ Efficiency,” in their letters bearin 
on the revolutionary changes which are to be introdu 
into the whole conduct and personnel of naval engi- 
neering ? 

For some time I waited for a writer with an abler pen 
than mine to lay before an intelligent public the full 
extent of the disaster which is about to be foisted upon 
the Navy by this bewildering so-called ‘‘ scheme of 
improvement.” I began to wonder when the extra- 
ordinary theories propounded in certain parts of the 
“*scheme” would awaken someone to their colossal opti- 
mistic inaccuracy. Is it possible that the originators of 
this ‘‘scheme” really belicve all that they have therein 
set forth? If it were not a matter of such great national 
importance, one would be almost inclined to think that 
— were merely a to see how much the public 
credulity could be induced to swallow as sober truth. Take 
for example that complimentary and pleasing little fiction 
about ‘‘ releasing the engine-room artificers from the duties 
of watch-keeping, to dothe maintenance and repair work, 
which will, in future, be mainly what is required of 
them.” ‘‘ Efficiency” (and, I dare say, a good many 
more people) has realised that it is difficult to employ an 
artificer, even a highly skilled one, upon ‘‘ maintenance 
and repair work” when the engines are at work and the 


boilers steaming ! But how many people who may have the | grad 


on to correct this type of disastrous inaccuracy in time 
ve realised it? This monstrous bit of absurdity may 
become absolute established fact unless such people can 
be induced to step forward in time. - That is what I wish 
to emphasise with all possible strength. I wonder if, in 
these times of ‘‘ modern enlightenment,” it would be 
considered too presumptuous to consider that engineers 
in general may possibly know more about their own pro- 
fession than do those who are not engineers. Anyhow, 
I will venture upon the assumption that they do. And 
engineers—marine engineers in particular—all the world 
over, are, I think, unanimous that something more than 
alittle ‘‘ suitable training ” i. to the composition of a 
reliable ‘* engineer officer of the watch ” presiding over 
thirty thousand horse-power in full swing. It may be 
conceded that an engineer officer who has been trained 
from boyhood in engineering, and nothing else, may be a 
smart and reliable watch-keeper at the age of twenty- 
five, but he will certainly be a better one at the age of 
thirty-five or forty. Or, to put itin another way, engine- 
room watch-keeping, like all other sub-divisions ot the 
——. requires the knowledge and attention of a 
ifetime for its efficient performance, and even then a 
watch-keeper would admit that he still found something 
new to learn after, say, twenty years at it. But now 
our cheerful and optimistic ‘‘schemers” have suddenly 
discovered that all this can be easily learned by a totally 
untrained man in a few months of “suitable training ” ! 
They are to be congratulated upon the discovery of such 
a remarkable type of man, and it will be interesting and 
instructive to watch hisdevelopment. There is a delight- 
ful airy sort of nonchalance about the paragraph :— 

“The engine-room and stokehold watch-keeping can 
be performed by men specially selected from the stoker 
ratings of the Fleet, and suitably trained.” Yes; and 
so can the baking of bread ‘‘be performed by the n- 
ter’s mate,” but I should not care to eat the result of his 
performance. J 

I suppose that most things ‘“‘can be Be pega ” by 
anyone but the person properly qualified to form 
them. The question, however, at issue is whether the 
performance is entirely satisfactory or not. Considering 
the enormous sea-mileage covered by His Majesty’s ships 
of war annually, without —e due to want of skill or 
attention, it is to be concluded that no great fault need 
be found with the present type of engine-room watch- 
keepers, either engineer officers or engine-room artificers. 
But that this is so is only due to enormously increased 
labour, knowledge, attention, and mental strain on the 
part of these watch-kee i , 

Why, then, in the name of all that is incomprehensible 
should the Admiralty suddenly decide to place all this 
enormous responsibility in the hands of absolutely un- 
skilled men? It is the fact of their deciding to do so at 





a time when engineering responsibilities are increasing 
by leaps and bounds, that strikes anyone with even an 

entary knowledge of the subject as being so parti- 
cularly fatuous. A casual critic, not knowing all the facts 
of the case, but merely reading the paragraph quoted 
above, would probably say, ‘‘Oh, I see that engineering 
is about to be abolished in the British Navy, as the Ad- 
miralty are putting the engine-room watch-keeping into 
the hands of ordinary stoker ratings.” 

There is a great deal more to be said against this revo- 
lutionary scheme ; indeed, as far as I can see, there is 
nothing to be said for it. But the present letter, which 
is already too long, may serve some good end if it assists 
the public to realise the disastrous nature of the policy 
which is about to govern the conduct of the greatest navy 
in the world. For how long the British Navy will be 
able toclaim this proud title under the new régime remains 
to be seen. 

IT am, Sir, yours &c., 
Nupa Veritas. 





To THE EprtorR OF ENGINEERING. 

Srp, —There is little doubt but that the correspondence 
in your columns during the past few weeks on the above 
subject has been of interest to some of your readers, if not 
all; personally, it has been intensely interesting to me; 
but it has occurred to me whether, after all, your corre- 
spondents might not with advantage have referred 
to the manner in which the promotion of stoker to 
watch-keeper will militate against the advancement 
of the engine-room artificer. With your permission 
I will endeavour to expand this point. Now it can- 
not be gainsaid that incentive is a necessary factor 
in the life of any man, whether he be mechanic 
or officer. One can quite understand mechanics settling 
down permanently to their work, as such, when they 
have passed the age at which they may reasonably 
expect advancement; but this can hardly be applic- 
able to the engine-room artificer, since, under ordinary 
circumstances, he will retire on pension in the prime of 
life—at about forty-four or forty-five years of age at the 
outside. Hitherto this principle has been satisfactorily 
grasped and worked out in the lives of these men, as your 
correspondents have al y shown; but I am rather 
doubtful whether the present Board of Admiralty are 
really pursuing the same course in their now famous 
Memorandum, since, to all appearances, the avenue 
through which an artificer hoped for promotion is now 
about to be closed to him—viz., that of watch-keeping. 
This one word, in the absence of — other information 
as to official intention, represents the turning point in 
the career of the artificer ; and it is because the stoker is 
to take away from him the duty of watch-keeping that 
naval men generally are beginning to feel that the 
es career is blocked. Let us hope this may not 

80. 

The regulations are teeming with instructions in rela- 
tion to this duty, for advancement, during the various 
es, from acting artificer to chief engine-room artificer, 
is contingent upon the man obtaining certificates from 
his various officers as to his capabilities for performing 
watch-keeping duties, and of taking charge of running 
machinery and of the staff working below. Moreover, 
it is clearly laid down in the regulations that the 
watch-keeper, he officer or artificer, is in sole 
charge of his watch; and since his position is neces- 
sarily attended with considerable responsibility, he is 
compensated with extra pay and consideration accord- 
ingly. In many cases the chief engine-room artificer 
acts as senior engineer of the ship, and takes 
the special emoluments granted for this duty. In 
scores of small ships and vessels, the members of the 
artificer class and the artificer engineers are in full com- 
mand of the engineering department, and, as fur as is 
known, have satisfactorily performed their duties. But 
none of these men or officers would have received ad- 
vancement, or enjoyed the emoluments which follow 
increased responsibility, had it not been that in the first 
instance they had satisfied the conditions as to their 
efficiency as watch-keepers. ? ? 

Now the scene will be changed, and their being relieved 
of watch-keeping duties will necessarily have the effect 
of precluding them from advancement, and, of course, of 
ongng m additional pay, &c., as at present under- 
stood. ‘They are to be retained in the capacity of skilled 
repairing mechanics, and, whilst it may be possible that 
some of their number, very few, perhaps, may be given 
charge of working parties, it is not evident on the face of 
it how the men can ibly hope to take part in any 
forward movement with a stone wall in front of them. 

The stoker is to enjoy the outlook in the future. Watch- 
keeping is to be his rogative, ether with those of 
the few engineering dicen who may be set aside for this 
work ; and the swinging door will open to him, but close 
the way to his superior—the artificer. This is not said dis- 
p ingly of the stoker, but as a simple matter of fact ; 
‘or there is no doubt that their Lordships consider the 
duty of watch-keeping to be a highly important one, other- 
wise they would not be retaining engineer officers to take 
their share in this work. 

One cannot make too much of incentive. In commer- 
cial life, and the various professions which are attended 
with considerable comfort and satisfaction in_ their per- 
formance, this little word plays a big part. This is the 
stimulant which calls for all the best energies of brain 
and muscle. It is everything to the true Englishman. 
Without it he becomes more or less an automaton. It is 
this ——_ ene ay the office-boy bw ~ institute “4 
prepare himself for opportunities which may presen 
themselves. It is this that has brightened and developed 
many a life that would have been otherwise. barren. 
Yet apparently the engine-room artificers who have served 
their country faithfully, under uninviting conditions, in 
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the bowels of our battleships, at home and abroad, are to 
be practically deprived of this invaluable attribute. The 
fitter at twenty or twenty-five years of who does not 
spend his spare hours in the technical schools and insti- 
tutes of the country, with a view to his future develop- 
ment, is hardly worth his salt at the present day. To say 
the least of it,.the reactionary proposals of this Memo- 
randum will take the sweetness and colour out of the life 
of the artificers, and will practically break faith with 
them. aes | of those men who are serving to day would 
never have dreamed of entering H.M. naval service but 
for the prospects held out to them, and I have no hesita- 
tion in saying that the best mechanical youth of our time 
would not have undertaken all the risk, all the discomfort, 
and all the hardships necessarily involved in service in the 
modern battleship, but for the potentialities which they 
most reasonably expected, and which formed part of the 
conditions under whi they e It is devoutly to 
be ho that this aspect of the case will not be over- 
looked, and that their Lordships will not suffer the men 
to become subjects of disappointment and injustice. 
That they have been a valuable asset in our engineering 
economy and development is an established fact. Officers 
of all grades know their value, and woe betide the ships 
that will be called upon to traverse the seas without 
such valuable presence and experience on and about their 
engine-room platforms. 

wonder how our best engineers view this project. 
Ask them to-day with what feeling they peep into the 
future, and I do not scruple to say that many of them 
will find more satisfaction in looking forward to their 
arm-chair repose in quiet retreats, than the taking of 
their ships to sea with untrained men in ch _of the 
watches. This is not a bit of sentimentality. It is what 
I believe to be hard matter of fact, and my surprise is 
that there has not been ere this an outburst of opinion 
on the subject. It may be, after all, that I am unduly 
pessimistic, but the definiteness of the Memorandum 
seems to leave little room for optimism. It is surprising, 
however, how two individuals can read different thoughts 
into the same subject. As already indicated, I am un- 
able to see the ‘‘ way out” for the artificer. 

I turn to an article published in the Engineering Times 
recently, and there I find an eminent writer concluding 
a very able contribution with these words :—‘‘ It is 
almost certain, however, that more and more responsiblity 
will fall upon the engine-room artificers; and it is quite 
obvious that every effort must be made to attract the right 
type of men for that rank. The pattern of the naval en- 
gineer has been one brought quite clearly before the en- 
gineering profession during the last few years, and it is 
er that the interest in this subject has quite sub- 
sided.” 

Now surely this quotation cannot imply that the more 
and more responsibility will be along the line of ‘‘ repair 
work.” As far as I can discern, the artificer’s duty will 
be attended with less and less responsibility and import- 
ance, until such time as our country’s engineers assert 
themselves and demand that mechanical engineers only 
shall take charge of the watch-keeping and engineerin; 
duties of our ships of war. Meanwhile, the untrain 
man will of necessity as watch-keeper, and as officer of 
the watch, be superior, and give instructions to, the fully 
qualified and trained mechanic. The stoker will dominate, 
and the artificer-engineer, chief engine-room artificer, and 
engine-room artificer go under. Why? 


Yours eae 
January 24, 1906. YNAMO. 








Tue Junior INSTITUTION OF Encineers.—This Insti- 
tution, whose offices are at 39, Victoria-street, S.W., 
inform us that in future their Transactions will be issued 
in monthly parts. Part I., for the present month, contains 
announcements on forthcoming meetings and lectures, 
personal notes of members, ——- of meeetings, the 
address by Mr. Dugald Clerk, M. Inst. C.E., the Presi- 
dent, on ‘‘The Problem of the Gas-Turbine,” delivered 
on November 3 last, and particulars of visits made by 
members to the Olympia Exhibition and to the Anchor 
Brewery. 





Tue Late Mr. James McDonaLp ANncus.—Mr. James 
McDonald Angus died on Monday, the 15th inst., at 
Leven, Fifeshire, at the age of 65. Since 1897, Mr. Angus 
had been principally engaged in the construction of 
tramways, and was a resident engineer for several of 
those built by the British Electric Traction Company. 
At the time of his death he was acting as resident 
engineer for Mr. Stephen Sellon, on the Wemyss and 
District Tramways. He had also recently been engaged 
in the valuation of some of the yeopecsics of the on 
water companies, in connection with their transfer to the 
Metropolitan Water Board. For the greater of his 
career, however, Mr. Angus was a railway engineer. He 
served his apprenticeship in the locomotive works of the 
North Staffordshire Railway, Stoke-on-Trent, and was 
afterwards employed at Messrs. Stephenson’s, Newcastle- 
on-Tyne, and the North-Western Railway Company’s 
works at Crewe. Later, he became agent and engineer 
for Mr. William Moss, eo! contractor, of Stafford. 
Joining the London and North-Western Railway Com- 
pany as resident engineer for permanent-way works, he 

ad charge of the three patoor coeene between Stafford 
and London, and of all the don goods warehouses, 
depots, and docks ener pom to the same railway company. 
He afterwards acce; an appointment as engineer-in- 
chief to the New South Wales Government Railways. 
He returned from Australia in 1893. Mr. Angus’s = 
sonality was one which impressed itself on all with whom 
he was brought into contact, and the news of his death 
was heard with regret by a very large circle of engineers. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

8 id Water Supply.—The heavy rains in Sheffield 
and the neighbourhood during the last few weeks have 
removed anxiety about the city’s water supply for some 
time. A few months ago the reservoirs were so low that 
the corporation paid the mill-owners 70/. per day to be 
allowed to retain 2 million gallons of com tion water. 
In one month a thousand million gallons have been added 
to stock, —- over 20 million gallons per day have 
been drawn off for use. The reservoirs are now full to 
four-fifths of their capacity, and water is still flowing in 
very copiously. 

The Iron and Steel Trades.—The iron and steel works 
at the East End are being kept well employed, mainly on 
work brought forward from last year. A deal of 
it has now reached the finishing s There is pros- 
pect of further orders for armour, which will be very wel- 
come. The activity in the shipbuilding trade is causing 
a fair amount of business in heavy forgings. In conneo- 
tion with some of the vessels pa Ahem months ago, the 
drawings and specifications for forgings and other parts 
are | now being delivered. There is also a very steady 
demand for small forgings for electrical, motor, and 
other purposes. The railway departments are chiefly 
engaged on small orders from the home railway com- 
— but foreign uirements are not developing as 

oped and expected. y of the lighter trades have 
hardly yet began to move, and business will, it is thought, 
be quiet until after the elections are over. 


South Yorkshire Coal Trade.—A more hopeful feeling 
continues with regard to some branches of the coal trade. 
Inquiries are already being made for supplies for next 
season’s shipments of steam coal. Higher prices are 
asked, and, where settlements have been arrived at, have 
been obtained. The advance so far is only small, but it 
encourages the hope that bottom figures have been 
reached, and that an upward movement has set in. No 
progress seems to have been made in the settlement of the 
railway contracts. There is a good demand for gas-coal, 
but the mild weather is checking sales of house qualities. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change, and business was again 
very quiet, the all-absorbing topic once more being with 
to the elections. A w feeling prevailed, and 
easier rates did not tempt buyers into the market. A 
redeeming feature, however, was the fact that sellers 
asked, and were able to get, more for forward than for 
early delivery. This confidence in the future was pointed 
to by makers, nearly all of whom held out for rather 
more than the recognised market rates. No difficulty 
was experienced in obtaining No. 3 g.m.b. Cleveland pi 
from merchants at 53s. 3d. for prompt f.o.b. delivery, and, 
in fact, second hands were rather pressing sales at that 
figure, and they were ready to accept 53s. 6d. for forward 
business. Makers as a rule quoted from 533. 6d. to 54s. 
for No. 3. The other qualities were quiet. No. 1 was 
54s. 9d.; No. 4 foundry, 52s. 6d.; grey fo 52s.; 
mottled, 51s. 6d.; and white, 51s. East t hematite 
pig iron maintained its value well, but the supply was 
= to be equal to the demand, whereas a little 
while ago there was considerable scarcity of hematite. 
For early delivery of mixed numbers from 70s. to 70s. 6d. 
was quoted ; whilst No. 1 stood at 7ls.; and No. 4 forge 
at 66s. ish ore was very firm. Rubio of 50 per 
cent. ey was put at 21s. 6a. ex-ship Tees, and it was 
difficult to purchase under that price. Freights, Bilbao 
to Middlesbrough, were weak at 4s. 9d. to 5s. 


Manufactured Iron and Steel.—Satisfactory and en- 
couraging accounts continue to be given of the various 
branches of the manufactured iron and steel industries. 
Works are busily engaged ; and though, for the present, 
there is a lull in buying, poongeets are ed as bright, 
and quotations tend upwards. The following are the 
market rates:—Common iron bars, 7/. 5s. ; t bars, 
7l. 15s. ; iron ship-plates and iron ship-angles, each 7/. 5s.; 
iron ship-rivets, 8/.; steel bars, 6/. 5s.; steel ship-plates, 
7l. ; steel ship-angles, 6/. 12s. 6d. ; steel sheets ingles), 
7l. 103.; steel sheets (doubles) 8/.; steel boiler-plates, 8J. ; 
steel joists, 62. 7s, 6d.; and heavy steel rails, 6/. 2s. 6d. 
—all less the customary 24 per cent. discount, except rails, 
which are net cash at wor 


Coal and Coke.—Fuel keeps steady. 
coal is still on a good scal 
with the result that values are maintained ; but with the 
lengthening days an easing off may be looked for. 
Bunker coal continues in good demand, but the supply 
is very plentiful. Coking coal isstrong. Coke is still on 
the basis of 17s. 6d. for average blast-furnace qualities 
delivered here. 


Demand for gas 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Little new business has been reported in the 
steam-coal trade, but the market has continued strong. 
The best Admiralty large has been quoted at 14s. 3d. to 
14s, 6d. per ton, and even as much as 14s, 9d. per ton has 
been occasionally paid. The best ordi _large steam 
coal has made 14s. 3d. to 14s. 6d. per ton, while secondary 
qualities have ranged from 12s. to 14s. 3d. per ton. The 
small coal trade has shown scarcely any change ; business 
has continued generally firm. t quotations for 
house coal have been maintained. The best ordi 
qualities have made 13s. 6d. to 15s. per ton, whi 
secondary descriptions have ranged from 103. 6d. to 
lls. per ton, No. 3 Rhondda large has brought 14s. per 


le, and consumption is heavy, ( 





ton. Coke has remained at aboutits former level ; foundry 

ualities have made 18s. 6d. to 19s. per ton, and furnace 
ditto, 16s. 6d. to 17s. per ton. iron ore, Rubio 
has been quoted at 20s. to 20s. 3d. per ton, and Almeria 
at 19s. 9d. to 203. per ton, upon a basis of 50 per cent. 
of iron, and charges, including freight, insurance, &c., 
to Cardiff or Newport. 

The Swansea Valley.—There have been more furnaccs 
smelting steel of late than at any former time during 
the last three months. The tin-plate mills have also 
been fully engaged. The coal trade has slightly improved, 
but still leaves something to be desired. 


The ‘* Dreadnought.” — The Dreadnought will be 
launched at Portsmouth on February 10, in the presence 
of His Majesty King Edward VII. She will have four 

p wamy > The contractors for her machinery are Messrs. 
ickers Sons and Maxim, Limited, and they have been 
boring out brackets for the shafting. 


Dowlais.—The output of steel rails is likely to receive 
an impetus, as the Dowlais Company has secured a large 
order for rails on foreign account, deliveries to extend 
over twelve months. The steel works have not been 
fully employed; the Big Mill has, however, been com- 

ratively active upon light rails, fish-plates, angles, &c. 
The out-turn of heavy rails at the Goat Mill has been 
moderate. 


South Wales Institute of Engineers.—At the quarterly 
meeting of the South Wales Institute of Engineers on 
Thursday, at Cardiff, it was announced that Mr. T. H. 
Deakin, of the Forest of had been elected by the 
Council President of the Institute for the ensuing two 
years. Some su tions were made by Mr. Idris Thomas 
with a view to reducing accidents in mines. The meeting 
discussed Mr. Thomas’s paper on “ Timbering and Arch- 
ing in Mines,” and the author made a supplemental 
statement. 





ExuIsition OF A New Frirst-Ciass ARMOURED 
Cruiser.—The Thames Iron Works Shipbuilding and 
Engineering Company, with the consent of the Admi- 
ralty, have decided to place H.M.S. Black Prince on 
view in the Victoria Dadh teaten, on Saturday after- 
noons, the 27th inst. and February 3, also on Sunday, 
February 4. The proceeds will be pron in aid of the 
Seamen’s Hospital Society (Greenwich and Albert Dock) 
and the Poplar and West Ham Hospitals. The charge 
for admission to the ship will be one shilling ; sixpence 
extra will be charged for viewing the engine-room. 





Agro CLUB or THE Unirep Kinepom.—The Aero 
Club Council for 1906 contains, among others, the names 
of Field Marshal Earl Roberts, K.G., &c. ; Admiral Sir 
Charles Campbell, Bart. ; Sir David Salomons, Bart. ; 
Admiral Sir Edmund Fremantle; Admiral Sir E. 
Seymour, G.C.B.; General Sir R. Hart, V.C. ; Major- 
General Sir Henry Colvile ; Sir William Crookes, F.R.S.; 
Professor Sir Norman Lockyer, K.C.B., &c. ; Sir Hiram 
Maxim; Count de la Vaulx, Vice-President Aero Club 
de France ; and Senhor Santos Dumont, honorary mem- 
ber. It was decided at the committee of the 19th inst. to 
hold monthly dinners, open to members of the club and 
their friends, at the Florence Restaurant, Rupert-street, 
W.., at 8 p.m., on the first Tuesday of every month—i.e., 
after the monthly meetings of the committee. 





Contracts.—The directors of the Mold Collieries, 
Limited, composed chiefly of North of England colliery 
a ac tee and mining experts (with the object of 

raining and _—— extensive coal-fields in the 
Mold district), have placed an order with Messrs. Joseph 
Evans and Sons, of Wolverhampton, for two of their 
well-known ‘‘Griff” pattern suspended steam sinking- 
pumps. Each pump will have a capacity of 750 gallons 
per minute, against a head of 450 ft., with 150 lb, per 
oyenee inch steam pressure.—The Lords Commissioners 
of the Admiralty have just placed with the British 
Thomson - Houston Company, Limited, of ,Rugby, an 
order for a eaaeonneny continuous-current type M.P. 
motor and electrically-operated switch gear, to operate 
a set of hydraulic pumps of the horizontal type, capable 
of supplying a total quantity of 180 gallons of water per 
minute, at a pressure of 650 lb. per square inch to an 
hydraulic accumulator. The motor will be compound- 
wound, and is to be started and stopped automatically by 
the rise and fall of the hydraulic accumulator. 

INSTITUTE OF MARINE ENGINEERS.—At the meeting of 
this institute, held on the 15th inst., Mr. A. E. Battle 
member) gave a lecture on ‘Fluid Waves,” afterwards 
illustrating by experiments and demonstrations the 
theories and es les involved. The honorary secretary 
on eee the es — ry a recently invented 
apparatus for gauging the depth of water means of 
sound directed down towards the bed of the river or 
the depth being measured by the time taken for the soun 
to return to the surface, where it was recorded by a sensi- 
tive instrument. Mr. Battle pointed out the movements 
of the waves of the sea by diagrams ; he lectured on their 
length, height, and amplitude, and showed how the 

king of the waves on the shore occurred as the water 
shallowed, due to the crest particles moving at a greater 
stew | and overtaking those underneath. He also com- 
mented upon the waves in canals and the difference in 
speed relatively to the depth of water ; and after interest- 
aL nn ny on waves of sound, he treated of the atmo- 
8 c air, ether, atoms, and aeons, leading at length to 

ricity and its manifestations as far as these have been 
brought into public service, and here the audience was 
shown many interesting and valuable experiments illus- 
trating the step-by-step discoveries which ultimately led 
to wireless telegraphy. 
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PETROL-BOATS AND STEAM BOILERS AT 
POPLAR. 

On Friday last steam trials were run in the Thames, 
between Blackwall and Greenwich, of a small torpedo- 
boat constructed by Messrs. Yarrow and Co., at their 
works at Poplar. On the present pege we ap an 
illustration af: a model of this boat. She is 60 ft. long 
and 9 ft. wide, and is constructed of steel, being 
strongly built, so as to be capable of being lifted. As 
will be seen, the design provides for a torpedo-tube aft 
and a machine-gun forward. The point of interest about 
the boat is her propelling machinery, which consists 
of three sets of internal-combustion engines, each of 
which drives its own screw. The two wing propellers 
are driven by engines of about 120 horse-power, whilst 
the centre propeller has a 60-horse-power engine. The 
central engine only can be reversed, this being suffi- 
cient for ail practical purposes. These engines have 





firm for the Japanese Navy. There are also in course 
of construction, for the Government of Uruguay, five 
shallow-draught vessels, 85 ft. long and 16 ft. beam, 
the draught being only 12 in. with all machinery on 
board poe steam up. There are also two small vessels 
for India. All these shallow-draught vessels are pro- 
pelled by twin screws working in funnels fitted with 
a Yarrow hinged flap. This arrangement enables an 
additional mile an hour to be obtained. 

An interesting feature in the boiler shop was a 
double-ended Yarrow boiler which has been con- 
structed for the Spanish Navy. There is a common 
furnace, firing being carried on at each end. This does 
away with the fire-brick wall at the end, the latter a 
source of considerable trouble, as it requires frequent 
repair, besides which it gives additional weight. The 
increased size of the boiler obtained in this way enables 
the steam and feed-pipe system to be simplified. By 
using one double-cnll boiler in place of two single- 

















been constructed from designs by Mr. Napier, and work 
on the usual Otto cycle. No endeavour was made on 
Friday to take any accurate records ‘of the speed of 
the boat, but on trials that have been made for the 
purpose it has been found that she will run at a speed 
of 254 knots, although we understand this s has 
been considerably exceeded on other occasions, 
Messrs. Yarrow state that the best speed that could 
be obtained under the same conditions with a steam- 
driven vessel would be 20 knots, thus giving an ad- 
vance of 5} knots in favour of the internal-combustion 
engine. . 

A good deal of advantage, however, is attributed 
to the particular kind of model which can be adopted 
with the light internal-combustion machinery. The 
saving in weight due to using petrol engines is 
put down at 50 per cent., and this lightness enables 
the boat to be formed so that when the engines are 
exerting their full power the hull rises on the surface 
of the water, and, as it were, slides along the top. On 
Friday last, when the boat was run with her full 
power, and was doubtless travelling at the maximum 
speed of 25 to 254 knots, the effect was very evident 
to those on board, or watching the progress of the 
vessel from another craft. Beyond the feather of 
loose water at each bow, which, however, made a 
great show for a small volume, there was very little 
wave-making disturbance. The bottom of the boat 
is quite flat, almost like a barge, and there is no sharp 
forefoot. The weight of a boat of this kind, includ- 
ing hull and propelling machinery, does not exceed 8 
tons, and it would therefore be easy to lift such craft on 
board other vessels, whilst for coastal defence these 
little swift vessels would be very efficient, it being 


stated that the cost of one modern destroyer would be | P® 


equal to that of about fifteen of these petrol-driven 
torpedo launches. The smaller target is a matter of 
considerable military importance. Beyond this the 
engine-room staff in these vessels is about half that 
which would be needed for steam driving, so that the 
loss of life would be less if one of these boats were sunk. 
The danger of using petrol is the chief objection that 
has been raised by naval authorities against the adop- 
tion of the internal-combustion engine. In order 
to minimise this, the petrol tank is placed on the aft 
part of the hull, and is quite separate from the hull 
structure, so that in case of damage to the tank the 

trol would flow into the sea and not into the 
uk The storage is aft, so that in case of the petrol 
taking fire when the boat was travelling, the flames 
would pass away from the hull. We are not aware 
whether the boat has been built to the order of any 
government, 

The torpedo-tube and machine-gun were not in 
place last Friday ; but we should think, considerin 
the speed at which the boat travelled, and the g 
sea-going — obtained by her light machinery 
and wide hull, that most enterprising governments 
would soon adopt craft of this nature, taking the risks 
that have to be run —— the use of petrol—risks 
which could be minimised by ordinary precautions. 


It may be stated that Messrs. Yarrow and Co. have 
in course of construction for the British Navy two 
coastal destroyers, the Mayfly and the Moth. Also 
two destroyers for the Greek Navy, which are to be 
built on the same lines as those constructed by the 





ended boilers, a reduction in weight of about 12 per 
cent. is obtained. Recently nineteen Yarrow boilers 
have been despatched to Pembroke for the new 
Warrior, whilst there are in hand twenty-four Yarrow 
boilers for H.M.S. Shannon, which is to have engines 
of 27,000 horse-power. In the engineering department 
a number of steam-turbines of the Parsons type are 
in course of construction. 








30-TON CRANES AT PORTSMOUTH 
DOCKYARD. 

Tue illustration on page 122 shows one of two 
30-ton locomotive steam travelling cranes, constructed 
by Messrs, John H. Wilson and Co., Limited, of Liver- 
pool, for the Admiralty at H.M. Dockyard, Ports- 
mouth. These cranes were successfully tested last 
week with a load of 45 tons at 25 ft. radius. The 
principal particulars are as follow :—The working load 
is 30 tons lifted at 25 ft. radius, and the test load 
45 tons at the same radius. The crane is capable of 
lifting and lowering, revolving, derricking, and travel- 
ling with the full load without blocking up. It runs 
on rails of 13-ft. gauge. The boiler is 11 ft. high by 
5 ft. in diameter, and the working pressure is 100 lb. 
= square inch. The engines have cylinders 12 in. in 

iameter by 12-in. stroke. The speed of lift with the 
full load of 45 tons is 25 ft. 
loads 100 ft. per minute. 


r minute, and with light 
he carriage and the whole 


structure, including gearing, is constructed of steel. |}, 


The total weight of these cranes, including the test-load 
of 45 tons, is 154 tons each. 

The cranes are constructed to travel along the rails 
and revolve the complete circle with full load at 25 ft. 
r minute. The speed of travelling, with full load, 
is 70 ft. per minute, and the s of revolving, with 
full load, one revolution per minute. The two cranes 
are now working alongside the No. 15 graving dock 
at H.M. Dockyard, Portsmouth, one each side, and it 
is understood that they are to be utilised for fixing 
the armour-plates on the new battleship Dread- 
nought, now under construction, and which is to be 
launched early in February. 








FRENCH AND GERMAN Navies.—France now owns 
eleven first-class and ten second-class battleships, nine 
armoured coast-defence ships of no great value; eight 
armoured gunboats, fourteen first-class armoured cruisers, 
and four second-class cruisers, thirty-three protected 
cruisers of all classes; one torpedo-carrying cruiser, 
forty-three to 
spatch boats, forty sea-going torpedo-boats, 182 torpedo- 
boats of all classes, twenty-seven to’ o-boats for use 
in the Colonies, six submersibles, and twenty-nine sub- 
marines, Germany possesses twenty-one battleships, of 
which sixteen have been built since 1900, eight armoured 
coast defence ships, twelve armoured gunboats, four 

cruisers, all quite new, thirty-six large and 
small —— isers, om old torpedo ge ag ae Conny 
ae o-boats, seventy-eight sma’ 0-boats, 
and several submarines now being built, but of which 
the number is not known. At first sight, the French 
Navy seems superior to that of Germany, especially as 
regards the total number of units. But, in 1908, the 
great fighting units owned by France will be ninety-one 
in number, while ny expects to then own ninety- 
eight, of greater speed, better armed, and more homo- 
geneous than the corresponding units of the French Navy. 


o-boat destroyers, nine to o de-|yy 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday was election 
day in Glasgow, and when the pig-iron market opened 
there seemed to be little desire for business. The trans- 
actions were confined to 2500 tons of Cleveland warrants 
at 54s. ld. to 54s. cash, and 54s. . one month and 
twenty-nine days. The settling prices were :—Scotch, 
58s. 6d.; Cleveland, 54s.; hematite, 70s. 74d.; and 
Standard foundry iron, 53s. 44d. The tone was easier 
in the afternoon, and 8000 tons of Cleveland warrants 
were put through at 53s. 11d. to 53s. 9d. cash, and 54s, 2d. 
to 54s. ld. one month. At the close sellers’ quotations 
were 53s. 94d. cash and 54s. 14d. one month. Hema- 
tite, 1000 tons, was done at 71s. 1d. one month, 
and closing sellers quoted 70s. 9d. cash. On Friday 
morning the dealings amounted to 20,000 tons, but the 
tone of the market was very weak, and prices of Cleve. 
land warrants showed a decline of about 2}d. The 
transactions were at 53s. 6d. to 53s. 64d. cash, 53s. 7d. 
ten days, 53s. 104d. and 533. 10d. one month, and 
54s. 64d. three months, and closing sellers quoted 
53s. 7d. cash and 53s. 11d. one month. Hematite was 
steady, and was done at 71s. 1d. one month, and some 
Standard ayy | iron was dealt in at 53s. 1d. cash, with 
sellers over at that quotation. In the afternoon Cleve- 
land warrants were done at 53s. 6d. cash and five days, 
and from 53s. 10d. to 53s. 8d. one month, and at 54s. 6d. 
three months, but the close was weak at 53s. 44d. cash 
and 53s. . one month sellers. The turnover was 7500 
tons, and included one lot of Standard foundry iron at 
58s..1d.. five.days. On Monday forenoon a firm tone 
prevailed, and 7000 tons of Cleveland warrants were put 
through at 53s. 7d. cash and four days, and at 53s. 9d. to 
53s. 1ld. one month. The session closed with sellers at 
53s. 7d. cash and 53s. 11d. one month. Hematite was 
easier, and 500 tons were done at 70s. 9d. one month. In 
the afternoon the recovery of the morning was not main- 
tained, and Cleveland warrants were weak at 53s, 44d. to 
53s. 2d. cash, 53s. 6d. seven days, 53s. 11d. to 53s. 6d. 
one month, and 54s. 64d. to 54s. 34d. three months. The 
turnover was 16,000 tons, and sellers’ closing quotations 
were 53s. 14d. cash and 53s. 6d. one month. The market 
was again easier on Tuesday forenoon, and prices showed 
a decline. Cleveland warrants were dealt in at 53s. 1d. 
to 52s. ~ to 53s. cash, and from 53s. 34d. to 53s. 5d. 
one month, and from 54s. 04d. to 54s. for 2000 tons at 
three months. The — quotations were 53s. cash and 
53s. 44d. one month, and the dealings amounted to 14,000 
tons all in. Hematite was weak, and 2500 tons were 
done at 69s. 9d. cash, and from 69s. 74d. to 69s. 6d. 
one month, with closing sellers at 69s. 94. one month. A 
slight recovery was evident in the afternoon, and 12,000 
tons of Cleveland warrants changed hands at 53s. 1d. to 
53s. 14d. cash, and at 53s. 5d. to 53. 6d. one month, and 
6000 tons were done at 54s. 1d. and 54s. 14d. three 
months. At the close of the day, sellers’ quoted 53s. 2d. 
cash and 53s. 64d. one month. Hematite was firm, and 
1500 tons were put through at 70s. one month, with 
closing buyers at 69s. 9d. one month. When business 
was opened this (Wednesday) morning, the tone was 
firmer, and 3000 tons of Cleveland warrants were done 
at 53s. 24d. cash and 53s. 7d. one month, and 1000 
tons at 54s. 3d. three months. Hematite was strong, 
and 1000 tons changed hands at 70s. sixteen days, and 
70s. 3d..one month. The forward demand was g 
and 4000 tons were done at 70s. 104d. three months. 
The settling prices were:— Scotch, 58s.; Cleveland, 
53s. 14d. ; hematite, 69s. 9d. ; and Standard foundry iron, 
52s. 74d. In the afternoon the market was somewhat flat, 
and Cleveland warrants reacted to 53s, 14d. and 53s. cash, 
and from 53s. 6d. to 53s. 44d. one month. The total 
usiness was 6000 tons, and closing sellers quoted 53s. 
cash and 53s. 5d. one month. Hematite was quoted at 
69s. 9d. cash and 70s. 1d. one month sellers, and there 
were = ee of Standard foundry iron at 52s. 6d. cash. 
The following are the market quotations for makers’ 
(No. 1) iron :—Calder, 67s. 6d. ; Clyde, 68s.; Gartsherrie, 
68s. 6d.; Summerlee and Langloan, 70s.; Coltness, 76s. 
(all shipped at Glasgow) ; enpeeneck (shipped at 
Ardrossan), 68s.; Shotts (shipped at Leith), 68s.; Carron 
(shipped at Grangemouth), 69s. 6d. 


Scotch Steel Trade.—The position in the Scotch steel 
trade is practically unaltered. The amount of new busi- 
ness which has recently been placed is very fair, and this 
has tended to keep order-books well filled. Several new 
shipbuilding orders having been placed on the Clyde, local 
steel-makers anticipate an early inquiry for the necessary 
steel plates, &c. At a meeting of the masters, held 
yesterday, it was resolved that no change be made in the 
official prices at present. 


Institution of Engineers and Shipbuilders in Scotland. 
—A meeting of the institution was held in Glasgow last 
night (Tuesday), when the discussion was continued on 

r. R. M. Neilson’s A nay on ‘‘ The Evolution and Pro- 
spects of the Elastic Fluid Turbine.” Mr. John Reekie, 
Mr. W. B. Sayers, and Mr. Edwin Griffiths took part in 
the discussion, the latter referring to the feasibility of 
using other turbines than Parsons, especially for astern 
work. A paper was afterwards read: by Mr. James 
Howden on ‘*The Screw Propeller Controversy.” 








Firx-Resistinc Buitpinecs.—The Union Assurance 
Society, 81, Cornhill, E.C., have issued a booklet relating 
to the erection of fire-resisting buildings, including those 
of ferro-concrete construction, and to the construction 
and fitting of fire-proof doors and shutters. They offer 
their services for explaining the advantages to be gained 
by way of reduction of rating for structural improve- 





ments. 
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BEVELLING-MACHINE FOR ANGLE, Z, & CHANNEL BARS. 


CONSTRUCTED BY MESSRS. 


DAVIS AND PRIMROSE, 


ENGINEERS, LEITH. 

















On page 706, vol. Ixxii., we described a machine 
manufactured by Messrs. Davis and Primrose, Etna 
Engineering Works, Leith, for bevelling the flanges of 
angle and Z-bars. We now illustrate above a similar 
type of machine, constructed by the same firm, which 
has several improvements on the machine previously 
noticed. It has been made for Messrs. Scotts, of 
Greenock, for use in their shipyard. 

The object of the machine is to treat bars as they 
come from the rolling-mills with their flanges at 
90 deg. to the webs, and to bevel the latter over, so 
that they will fit the skin of the ship. When the 
desired angles have been obtained from the body plan 
of the ship, these angles are noted, and when the 
heated bar is passing through the machine, the bevel- 
ling-roller is drawn over to the angle required by means 
of a hand-wheel, and the bar is thus bevelled. An 
angle-index is placed at the top of the machine, and 
a pointer indicates the angle to which the flange is 
being bevelled. When the pointer is at 70 deg., the 
bar is being bent at an angle of 20 deg. from the 
normal. Another pointer on the machine indicates the 
spot on the length of the bar that is at the moment 
being bevelled. 

These machines were originally driven by steam- 
engines, but electric motors have been applied to the 
machines recently made, as shown in our engraving. 








INDUSTRIAL NOTES. 

THE state of the labour market, as disclosed by the 
7787 returns sent to the Labour Department of the 
Board of Trade—viz., 3752 from employers or their 
associations, 3516 from trade unions, 444 from local 
correspondents, and 75 from other sources—indicates 
very little change in employment as compared with the 
previous month. 

As compared with a year ago, employment in nearly 
all the principal trades showed a considerable im- 
provement. The building trades, however, showed no 
material change. 

The 270 trade unions specially reported on had a 
total membership of 581,630 ; of these, 28,734, or 4.9 
per cent., were unemployed at the end of the month, 
as compared with 4.7 per cent. at the end of the xd 
vious month, and 7.6 per cent. at the end of December, 
1904. The slight increase in the percentage of unem- 
a at the end of December, as compared with 
November, is largely due to the Christmas holidays. 


_ Employment in the coal-mining industry showed an 
improvement as compared with both a month and 4 
year ago. A further considerable improvement in 
cupiogennes took place in house-coal pits, and in steam- 

al pits employment partly recovered from the decline 
of the previous month. The average number of days 
worked per week during the four weeks was 5.39, com- 
pared with 5.28 in the four previous weeks, and 5.30 
in December, 1904. The average for December in the 
ten years 1895-1904 was 5.37 days per week. 





Employment in iron-mining was good—rather better, 
on the whole, than a month ago, and about the same 
a8 a year ago. At the 117 mines and open works 
covered by the returns the average weekly number of 
days worked during the four weeks was 5.88, as com- 





pared with 5.81 for the four prévious weeks, 1905, and 
5.87 for the four weeks in December, 1904. 

In the pig-iron industry employment continued 
good—much better than a year ago. turns received, 
relating to the works of 108 ironmasters, showed that 
336 furnaces, employing about 23,800 work people, were 
in blast—one more than in November, and 34 more 
than a year ago. The number of furnaces now in blast 
is greater than in any month since November, 1900. 

he iron and steel works continued well occupied 
—better than a month ago—and things showed a great 
improvenient as compared with a year ago; the number 
of workpeople employed in the 201 works from which 
returns have been received had risen from 87,151 to 
95,467-—an increase of 8316, or 9.5 per cent. The 
returns show that the volume of employment (shifts 
worked multiplied by numbers employed) in the week 
was 0.9 per cent. greater than during the week that 
ended November, and 12.9 per cent. greater than a 
year ago. 

Employment in the tinplate trade showed some 
falling off, due chiefly to the execution of repairs, 
but it was much better than a year ago. At the end 
of December 417 mills were working, compared with 
427 at the end of November, and with 397 a year ago. 

The engineering trades generally were busy, show- 
ing little change on the previous month. Employment 
was less affected than is usual by holidays, and was 
much better than a year ago. The percentage of 
trade-union members unemployed at the end of De- 
cember was 3.7, as compared with 3.6 in the previous 
month, and 8.4 in December, 1904. 

Some improvement has taken place in the 4 
building trades as compared with the previous month, 
and employment was considerably better than a year 
-. The percentage of trade-union members unem- 
ployed was 10.2, as compared with 11.8 per cent. at 
the end of November, and 16.4 per cent. at the end 
of December, 1904. 





Employment in the cotton trade continued very 
brisk, and was better than a year ago. Returns from 
firms employing 130,389 workpeople showed an in- 
crease of 2.3 per cent. in the amount of wages paid 
compared with the last week in November, and of 
7 per cent. compared with a year ago. 

he woollen trade continued very good, and was 
better than a year ago. Returns from firms employing 
22,643 workpeople showed an increase of 0.2 per cent. 
in the amount of wages paid, compared with the last 
week in November, and of 4.9 per cent. compared with 
a year ago. 

ene in the worsted trade, although still 
only moderate, was slightly better than a month ago, 
and was better than a year ago. Returns from firms 
employing 40,091 workpeople showed an increase of 
1.1 per cent. in the amount of wages paid compared 
with the last week in November, and of 4.8 per cent. 
compared with a year ago. 

Employment in the flax (linen) trade was fair, show- 
ing an improvement compared with the previous 
month and with a year ago, especially in the weaving 
department. Returns from firms eniploying 46,228 
workpeople showed an increase of 4.9 per cent. in the 
amourt of wages paid compared with the last week in 





November, and of 5.4 per cent. compared with a year 


ago. 

In the jute trade employment was fairly good—about 
the same asa month ago, but rather worse than a year 
ago. Returns from firms employing 21,527 work- 
people showed an increase of 0.7 per cent. in the 
amount of wages paid as compared with the last week 
in November, and a decrease of 1.1 per cent. com- 
pared with December, 1904. 

The silk industry showed a slight improvement com- 
pared with a month ago, and was better than a year 
ago. Returns from firms employing 10,882 work people 
showed an increase of 2.3 per cent. compared with a 
month ago and of 2.6 per cent. compared with a year 
ago in the number of throwing and spinning spindles 
at work; the number of looms working showed a 
decrease of 0.8 per cent. compared with a month ago, 
and an increase of 1.9 per cent. compared with a year 


ago. 

The hosiery trade was fairly good. and showed a 
slight improvement compared with a month ago; it 
was much better than a year ago. Firms employing 
17,912 workpeople showed an increase of 0.4 per cent. 
in the amount of wages paid compared with the last 
week in November, and of 9.4 per cent. compared 
with a year ago. 





Employment in the boot and shoe trade was fair, 
being better than a month ago and much better than 
a year ago. Returns from 485 firms, employing 
65,209 workpeople, showed an increase of 6.8 per cent. 
in the amount of wages paid on the last pay-day 
before Christmas, compared with the last week in 
November, and of 12 per cent. compared with a year 


0. 

The other leather trades were still quiet on the 
whole, but showed some improvement on the previous 
month. Compared with a year ago things were 
considerably better. Trade unions with a member- 
ship of 4569 had 6.1 per cent. unemployed at the 
end of the month, as compared with 6.8 per cent. in 
November and 11.9 per cent. in December, 1904. + 

Employment in the bespoke branch of the tailoring 
trade showed a marked seasonal decline, and was bad ; 
it was about the same as a year ago. In the ready- 
made branch employment continued moderate, and 
was better than a year ago. 





Employment in the paper-making machine mills 
male fairly good in England, and good in 
Scotland, where it was better than a year ago. In 
the hand-made trade employment continued fair and 
was better than a year ago. 

In the printing and bookbinding trades employment 
remained fairly good. In the printing trades the 
percentage of unemployed trade-union members was 
4.8, as compared with 3.2 at the end of November 
and 4.8 in December, 1904; in the bookbinding trades 
the percentages at the same periods were 3.4, 2.5, and 
5 respectively. 

Employment in the furnishing and woodworking 
trades was generally slack—worse than a month ago, 
but better than a year ago. The percentage of trade- 
union members unemployed was 7.1, compared with 
5.4 at the end of November, 1905, and 9.8 at the end 
of December, 1904. 

The glass trades continue moderate, but were con- 
siderably better than a year ago. In the pottery 
trades employment was moderate—slightly worse than 
a month ago, but better than a year ago. It was 
slack in the brick and tile trades, and showed little 
change compared with a month ago. 





Agricultural labourers were generally in regular 
employment. In certain districts, however, the 
demand for day labourers was only occasional, and 
there was in consequence some a of employ- 
ment among these men. The supply of this class of 
labour was generally somewhat in excess of the 
demand. In a few districts there was a scarcity of 
men for permanent situations. 

Employment of dock and riverside labour was 
moderate, but showed a further improvement com- 
pared with a month ago. The average number of 
labourers employed daily at the docks and ot 
wharves in London was 12,926—an increase of 3.9 per 
cent. on a month ago, and of 4.7 per cent. on a year 


ago. 





Fifteen new labour disputes began in the month, 

compared with nineteen in the previous month, and 
six in December, 1904. The total number of workpeople 
affected by disputes, which began or were in progress 
during December, 1905, was 10,996, or 1185 more than 
in November, 1905, and 7269 more than in December, 
1904. 
The aggregate duration of all the disputes, new and 
old, amounted to 198,800 working days, or 29,000 
more than in November, and 151,900 more than in 
December, 1904. 

Definite results were reported in the case of sixteen 
disputes, new and old, affecting 3042 persons. Of 
these, five were decided in favour of the workpeople, 
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six in favour of the employers, and five were com- 
promised. 





The net effect of all the changes in rates of wages 
reported was an increase of . per week. These 
affected 26,400 workpeople, of whom 20,000 received 
advances, while 6400 sustained decreases. The changes 
of the previous month affected 25,700 workpeople, 
the net result being an increases of 1250/. per week. 
During December, 1904, the number of workpeople 
affected was nearly 39,600, and the net result a , 
crease of over 2100/. per week. 

The principal changes were, increases affecting 5000 
iron and steel-workers and 1250 blast-furnacemen in 
South Wales and Monmouthshire, 3500 steel millmen 
in the West of Scotland, 2500 coal-miners in the Bristol 
district, and 1350 blast-furnacemen in West Cumber- 
land, and decreases affecting 5650 slate-quarrymen in 
North Wales, 

One change, affecting 3500 steel-millmen, referred 
to above, was arranged by a Conciliation Board, and 
seven changes, affecting over 9900 workp>ople, took 
effect under sliding scales. The remaining changes, 
affecting about 13,000 workpeople, were arranged 
directly between employers and workpeople, or their 
representatives. 





The report of the Boiler-Makers and Iron-Ship- 
builders is a more encouraging document than has 
appeared from that body for over a year. It says :— 
‘©The decrease of members on the funds is especially 
pleasing to report at this time of the year, a time 
when it is usual to expect an increase. There is an 
actual decrease of 665 unemployed members, although 
the increase of sick members brings down the number 
of the total decrease to 616.” It states that there is 
still room for improvement in the repairing districts ; 
the conditions have improved in some. The total 
number on the funds was 7565; last month there 
were 8181. Of the total, 4132 were on unemployed 
benefit ; previous month, 4794. The number on the 
sick list was 2089; previous month, 2036; on super- 
annuation benefit, 1344—decrease of four. The total 
expenditure in the month was 12,646. 123. 7d., but it 
included five weeks. There was, however, a gain to 
the funds of about 200/. per week; this also is a 
sign of better trade. There was also an increase 
of 28 in membership, after allowing for deaths and 
lapsed membership through arrears. The report gives 
a very fair account of shipbuilding during last year, 
showing a large increase of British-built vessels, the 
tonnage of which increased by 249,838 ; the American 
output by 43,950 tons, while the French output de- 
creased by 42,317 tons. The report urges all members 
of the union ‘‘ to vote for Labour candidates where- 
ever they may be.” The — secretary reports 
that the Lord Chancellor and the Prime Minister have 

romised to introduce a measure on the lines of the 

rades Dispute Bill of last session. The question 
of weekly payment of wages in the Clyde district is 
again before the members of all unions engaged in the 
shipbuilding trades, but they will ballot as to any 
action to be taken. 





In the Birmingham, Wolverhampton, Coventry, and 
Midland districts generally, the proportion of unem- 
ployed was 2.3 per cent. ; previous month, 2.0 per cent. ; 
a year ago, 6.9 per cent. In the neighbouring counties 
the percentage was higher, but 2.7 per cent. better 
thana year ago. The report says :—‘‘ In Birmingham 
and district em ee was fair; at Coventry it was 
fairly good ; in the olverhampton district it was good. 
It was good generally in the motor trade, and fair in 
the cycle industry. Brass - workers and Bedstead- 
makers were fairly busy on the whole; at Birmingham 
the trade was good—better than a month ago. The 
fender and fire-brass trades were scarcely so good ; but 
these are affected by the seasons. The nut, bolt, and 
nail trades were fairly good generally ; in some sections 
trade was good. The tube branches were busy in the 
Midlands, overtime being worked. 





The improvement in the engineering trades in the 
Lancashire districts, as compared with a year ago, is 
most rary - if not quite as satisfactory as could 
be wished, both from the employers’ and the workmen’s 

oint of view. In the asshasue. Salford, and 

iverpool districts, representec’ by 17,609 members 
of the engineering trade unions, the — of 
members out of employment was 3.3 per cent. ; 
previous month, not affected by holidays, 3.1 per 
cent.; a year ago, 9.1 per cent. In the Oldham, 
Blackburn, Bolton, and Burnley districts, representing 
12,139 members, the proportions were 3.5 per cent. ; 
previous month, 3.3 per cent. ; a year ago, 12.8 per 
cent. The Christmas and New Year's holidays will 
account for the small difference in the two last 
months. In the Manchester and Salford district 
employment generally was fair with engineers ; good 
with pattern-makers and ironfounders ; and good also 
with boiler-makers at Salford. At Liverpool trade 
had improved with engineers and coppersmiths ; 





attern- makers were well employed; but brass- 
ounders were slack. At Crewe full time was resumed 
at all the railway works. At Barrow there was some 
further improvement, employment being fair. In 
other distriets outside Lancashire the same good news 
is reported, especially on the North-East Coast ; 
double shifts have had to be resorted to on the Tyne 
and the Wear. A year ago the proportion out of 
work was 11.2 per cent. ; now it is only 4 per cent. 
It is the same in Yorkshire, where the proportions fell 
from 11.2 per cent. to 4.5 per cent. Derby, Leicester, 
and Notts fell from 10.3 to 6 per cent. It is the same 
in Scotland and Wales, though not to the same extent. 
pane position is therefure favourable, and the outlook 


& 

The } are Labour vote for Labour candidates 
has no doubt astonished both of the Front Benches ; 
it has become a real force in political life. But 
the two chief ‘‘ props” of the Independent Labour 
Party are not wise in their prognostications. If they 
imagine that they are going to rule the roost, to over- 
power or overshadow the general Labour Party, the 
are mistaken, and their speeches and attitude will 
become mischievous. Socialism of the Social Demo- 
cratic League type, or of the irreconcilable Independent 
Labour kind, is at a discount ; even the milder form 
of the Labour Representation Committee is not over- 
strong, for there are many elected Labour Members 
who refuse to be bound by that body, or to take their 
cue from it. Several industries are represented—the 
engineers, carpenters and joiners, miners, railway 
employés, ironfounders, the a trades, the 
printing trades, the textile trades, gasworkers, and 
general labourers. 





The Birmingham iron market was well attended 
last week, and there was a good deal of excitement 
over the election results received from the various 
constituencies, which were posted up in the Exchange. 
The quarterly meeting in the preceding week had 
stimulated the demand for crude and finished material 
—iron and steel—more especially in the pig-iron sec- 
tion, the demand being such that arrangements are 
being made to increase the output. The advance in 
the price of marked bars has not interrupted the inflow 
of orders ; makers’ books are well filled for some time 
tocome. It was regarded as probable that a further 
advance would be made in commoniron. Makers of 
mill-rolls and other ironfounding material issued 
notices of an advance of 10s. per ton to cover the in- 
creased cost of pigiron. There is another advance of 
5s. in galvanised sheets. Black sheets also have an 
upward tendency. Hoops and strip are in good re- 
quest. The prospects in all cases seem to be good. 





At aconference of the representatives of the Boiler- 
makers and Iron-Shipbuilders and the employers, 
representing the North-East Coast, it was agreed that 
there should be an advance of 24 per cent. in piece 
rates, and of ls. per week in time rates, to take effect 
on the first full pay-day in February. This concession 
is another, and an important, piece of evidence, show- 
ing that the trade in this large district is improving. 
The present position is favourable, and the outloo 
generally is good. It is a good sign when both parties 
meet and agree to an advance in wages. 


Wages appear to be ruling high in America at the 
present time. The ironworkers in New York engaged 
on structural work recently struck for an advance 
of 2s. ld. per day. Their wages at the date of the 
strike were 18s. 9d. per day, so that the advance 
makes it 20s. 10d. per day. Out of the 6000 on strike 
2000 have been conceded the advance by several of the 
employers. 

The United Pattern-Makers’ Society are agitating 
for an advance in wages at Dundee. A conference, 
suggested by the men, has been agreed to by the 
employers. It is to be hoped that an agreement will 
be arrived at. The pattern-makers are not allied to 
the General Federation of Trades, but they are con- 
sidering whether or not they shall join the Engineering 
and Shipbuilding Federation, which is rather strong 
in the North. 





A further distribution of the Queen’s Fund was 
made last week, mainly to districts outside of London, 
but East Ham, Edmonton, Hornsey, Leyton, and 
Tottenham participated. The largest grants were 
respectively to Liverpool, Glasgow, and Birmingham. 
All the other places were below 700/. The work of 
the local distress committees has been of an onerous 
character. They have had to deal with loafers and 
wastrels, as wal with able and willing hands. The 
latter give but little trouble ; the former are a thorn 
in the sides of the several committees. Even in the 
labour colonies there has been trouble, especially at 
Hollesley Bay. Prompt refusal is the only possible 
reply to Lge from discontented loafers, who do not 
want work, but charity. 





WORM CONTACT.* 
By Rosert A. Bruce, Member, of Leeds. 


TuovucH the subject ef worm-gearing has been less 
anny explored than that of spur-gearing, it might, 
nevertheless, be anticipated that little remains to be said 
on either from a purely theoretical point of view. Ex- 
perimental investigation of the actions involved in worm- 

ing has been singularly incomplete, but many writers 
ave contributed to the theory of the subject. In spite 
of what has been written, some of the most interesting 
aspects of the question have been overlooked or ignored, 
with the result that there is no single source from which 
a complete account of the action of worm-gearing can be 
gathered. The present paper is intended rather to cover 
some of the more obvious omissions than to give a com- 
plete account of this form of gearing. A complete ex- 
planation would be impossible within the compass of a 
paper of reasonable length. 
he comparative completeness of the theory of spur- 
gearing is due to the fact that the whole action of such 
gears may be studied in a single plane perpendicular to 
the axes about which motion takes place. The successive 
positions of the tooth-profiles in this plane, though not 
capable of continuous representation on a plane diagram, 
may be drawn at close intervals, and a tolerably clear 
conception of the motion may be gathered by the aid of a 
corresponding series of figures. 

In the case of worm-gearing, the motions of rotation 
are about axes at right angles, and at the outset some 
device or artifice is required in order to bring the motions 
within the range of plane diagrams. If attention be con- 
fined to any plane section of a worm parallel to its axis, 
and the worm itself is rotated whilst the plane remains 
stationary, it is found that the profile of the section re- 
mains the same, but changes its ition, advancing uni- 
formly in a direction — } to the axis at a definite rate, 
one revolution of the worm causing a ti tion parallel 
to the axis through a distance equal to the pitch. 

Thus Fig. 1, 133, represents a transverse section of 
a double-threaded R H worm, 4 in. outside diameter, 
3 in. pitch diameter, and 4 in. pitch. The section on a 

lane through the axis is shown in Fig. 2, the observer 
Glee situated on the left of B Bin Fig. 1. The profile 
remains unchanged in shape as the worm rotates, but is 
translated from right to left, as shown by the arrow. 
he 3 and 4 are respectively sections by planes A A and 
CC, the observer being situated in each case to the left of 
A Aand C Cin Fig. 1. As the worm rotates the same 
constancy of form, combined with a definite rate of trans- 
lation, is seen to occur. In order to study the action of 
a worm-gearing with a worm-wheel, it is only necessary 
to choose B B so that it is the plane through the centre of 
the worm-wheel. AA, BB, and CC will then bedefinite 
planes in the worm-wheel perpendicular to the axis about 
which it rotates. The tooth-profiles of the worm-wheel 
in any particular plane, such as BB, must be such that 
they would correctly gear with a rack of the form bbb 
in Fig. 2. Similarly, the tooth-profiles of any plane sec- 
tion A A must be such as to gear correctly with a rack 
aaaa, Fig. 3. The plane whose trace is X X must also 
remain at a constant distance from the axis of rotation. 
According to this view any section of a worm-wheel by a 
plane perpendicular to its axis is the conjugate of a rack 
whose — is the section of the mating-worm in the 
same plane. In other words, the profiles of the worm- 
wheel teeth are the —— of all the possible successive 
positions of the worm-teeth which the latter can assume 
when working in proper relation to the former. : 

In Fig. 5, page 133, the statement just enunciated is 
illustrated, several successive positions of the central 
section—that is, the section in the plane B B of Fig. 1— 
Ae worm are shown in proper relation to the worm- 
wheel. 

The profile of the worm-wheel is seen to be the envelope 
of the various outlines of the section of the worm- 
thread. The outline‘of the worm-thread, in moving from 
the position gq qq to ppp yp, sweeps out the profile 
w www, which represents a boundary within which it 
cannot enter, but every part of which it is forced at 
some time to touch. The central section of the worm 
yields a symmetrical profile b bb b, Fig. 2, and the con- 
ag section of the worm-wheel is also symmetrical, 

ig. 5 All other sections of the worm by planes, such 
as A A, or C C, parallel to B B, yield unsymmetrical 
profiles, and the conjugate worm-wheel profiles are also 
unsymmetri 

us in Fig. 6 rr rr represents a section of the worm- 
thread by the plane AA, Fig. 3, in one of its proper 
positions relatively to the worm-wheel whose pitch-line 
is Y Y; sss also represents the same worm-thread in 
another possible position, and sufficient intermediate 
positions of the profile have been drawn to show the 
unsymmetrical profiles of the worm-wheel teeth, which, 
as stated before, are merely the envelopes of the successive 
positions assumed by the section aaaa, Fig. 3, of the 
worm-tooth. 

Fig. 7 represents a section of the worm-wheel by the 
plane C C situated on the side of B B opposite to 
A A, and at the same distance from it. It should be 
noticed that the sections aaa, ccc, in Figs. 3 and 4, are 
sections of the worm-threads by planes symmetrically 
situated with reference to the central plane B B, and that 
either may be regarded as the obverse of the other, that 
is to say, ccc, Fig. 4, presents the same appearance to an 
observer in front of the plane of the diagram as aaa, 
Fig. 3, presents to an observer situated at the back of the 

lane of thediagram. In the same way the section y yy /, 
ig. 7, which is the conjugate or envelope of the succes- 


* Paper read before the Institution of Mechanical 
Engineers, January 19, 1906. 
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sive positions of ccc, Fig. 4, is merely the obverse of the 
section www, Fig. 6, which is the conjugate of aaa, 
Fig. 3. arded in this way, the whole surface of the 
worm-wheel is realisable, for it is clear that the 
of the planes A A, BB, in Fig. 1, have been selected in 
a perfectly general manner. It should be noticed that, 
as the plane of section is removed farther away from the 
central section, there is an increasing tendency of the 
worm-thread to become skewed or distorted, leading to a 
similar tendency on the part of the oe profile of 
the worm-wheel teeth. The effects of increasing the 
pitch, or decreasing the pitch diameter of the worm, are 


precisely similar, skewing or distortion being in each! 


Dovs.e-Tangapep R.H. Worx, 4” pitch, 4” outside diam., 3” pitch diam. 
Transverse Section. 
Fig.1. 
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+ Section on BB. 
(As seen from left of BB in Fig. 1.) 
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Convex Profile. 








(S194 £) 


case increased. These statements will become clear on 
studying Figs. 8 to 9b (above). 


Fig. 8 represents a quadrant of the transverse section | 


ofa worm. BB is the trace of a plane containing the 
—_ = DD and EF are the traces of planes parallel 


In Fig. 9 the shaded profile d d represents the section 
of the worm by the plane DD, bb Cie the section by 
the central plane. 

_ In Figs. 9a and 9 the effect of doubling and then treb- 
ling the pitch is clearly shown, the tendency to ‘‘ skew ” 
being very marked as the pitch is increased. 

In Figs. 10, 10a, and 10d, sections in the plane EE of 
Fig. 8 are exhibited in conjunction with the central sec- 
tion, and the effects of departure from the central plane 


| accurate determination in the drawing-office of 


| and increase of pitch are illustrated by the increasing 
| tendency of the sections e ¢ to become distorted. 
| . Figs. 11, 12, and 13 are sections of a worm of double 


| thread remaining unchanged. Fig. 13 compares in all 
| respects, except pitch diameter, with Fig. 9}, the pitch 
and distance of the plane of section from the central 
plane being identical. The effect of increasing the dia- 
meter is to very much regularise the profile of the sections 
in planes lel to the central plane. 
Fig. 13 may be compared with Fig. 106, and the effect 
of increasing the diameter is seen to be equally marked 
in the case of sections by the plane EE. These illustra- 





Section of Worm-Wheel in plane OC (Fig.4) 


(* Obverse” of www in Fig. 6.) 
Fig,7. - 















| tions will serve to explain the general tendency of the 


forms assumed by correctly shaped worm-wheels. Valu- 
able as it is that correct notions on these points should 
be current, they are not of immediate practical im- 
portance. ‘ 

Though accurate machine methods of producing worm- 
wheels have been known for at least seventy years (Sir 
J. Whitworth patented his hobbing machine in 1835), 
nearly all worm-wheels in common use till within late 
years were cast from wooden patterns. The production 
of the pattern was seldom dependent upon the previous 
the correct 
profiles of its various sections. The most expeditious 
method in vogue was to form an approximate pattern of 





the worm-wheel and mount this upon a vertical stud 


Fig.& 
Transverse Section. 








| carried on the slide-rest of a lathe. so that its central 
| plane was horizontal and level with the centres. The 
|actual worm (or a duplicate of it cut in lead) with 


itions | the pitch diameter of Fig. 8, the pitch and the form of | which the wheel, cast _ the pattern under construc- 


tion was to gear was mounted between the centres of the 

| lathe, and the two were brought as nearly as possible into 
| gear. The rotation of the worm which was covered with 
| “*marking,” in the tially-formed pattern, marked the 
| “high points,” which oes then carefully removed by the 
ttern-maker, and this process was continued till the 
ing of the worm in the wheel was judged sufficiently 
good, and the correct centre dist was reached. This 
process, tentative and tedious as it may appear, is per- 





Diagrams showing increased Distortion with increased Pitch. 
Three Sections on DD (Fig.8.) 


Fig.9. 
Section of Worm. 











Diagrams showing further Distortion as Plane of Section is removed - 
from Central Plaue. 


Three Sections on EE (Fig.8.) 
Fig. 10a. 
Pitch doubled. 


Fig.10. 


Section of Worm. 


Fig.10b. 


trebled. 












Fig.1. Fig.12. Fig.13. 
Com ig. 9b. D ig.10 b. 
Transverse Section. Same pitch Dice onda. Same viien Diese doubled . 
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Diagrams showing dimiuished Distortion with 
increase of diameter of Worm 
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formed at a less cost, and leads to better results, than the 
method of determining the correct sections of the teeth 
on various parallel planes, and shaping the teeth to the 
marked lines with the aid of intermediate templates. 
On the other hand, the various methods by which worm- 
wheel teeth are cut do not require accurate predetermi- 
nation of the form of the teeth. So that, however pro- 
duced, a correct knowledge of the forms of the teeth is 
necessary rather for the comprehension of the finished 
article than for its production. 

A much more important question now presents itself. 
Given a perfectly-formed worm-wheel and its mating 
worm, what is the nature and extent of the contact that 
takes place, and how are these affected by the propor- 
tions assumed? It is evident that a knowledge on these 

ints must be gained before a really satisfactory basis 
or determining the proportions of worm-gearing for a 
given load or duty is arrived at ; and until some satisfac- 
7 wy is developed, purely empirical methods must 

used, 


In developing the theory which follows, the method of 
procedure is to examine what takes place in various 
planes parallel to the central plane of the worm-wheel. 
And, as has been a pointed out, the action of the 
sections of’the worm and worm-wheel by such a plane is 
weeny analogous to gearing together a rack and wheel. 

hen a rack tooth is in contact with an engaging wheel 
= Se ue ey = at oy int 3 contact of the 
tooth-profiles must pass through the pitch-point or point 
of contact of the bmw Anti This is the fundamental 
condition which must be obeyed by - profiles whatever 
which are suitable for correct gear-teeth. This statement 
needs no formal proof, for at any moment the correct 
motion of the pitch surface of the wheel relatively to the 
rack, or that of the rack relatively to the wheel, is one of 
rotation about the pitch-point as virtual centre; any 
other disposition of the surfaces of the teeth in contact 
than that stated would therefore lead either to their 
separation or interpenetration. Thus in Fig. 14 (above) 
the pitch-line of the rack is p R; that of the wheel being 
p W, which touches pR at the aT * rr is one 
position of a rack or worm-tooth. The point at which 
contact takes place can now be readily determined, for, 
if a normal p a be drawn from p to rr, ais the only point 
which fulfils the condition laid down. W W, the profile 
of the wheel-tooth, must also touch rr at a, and pa must 
be normal to it. On this condition alone is rotation 
about the instantaneous centre p possible. As a rack- 
tooth passes through all its stages of contact with an 
engaging tooth, the position of the point of contact is 





continually changing, and relatively to the pitch-lines its 
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ath is determinable, and is termed the path of contact. 

he path of contact for any particular rack tooth can be 
readily found as follows:—r, rg is the le of the 
driving side of a rack tooth, and p, ps is the pitch line, 
Fig. 15, page 133. Normals p, 7), pot... Pg, are drawn 
at intervals to cut the pitch line at p;, po... ps. When 
contact takes place at 1), p, must coincide with the pitch 
point ; similarly, when contact is at r, p. coincides with 
the pitch point. If, therefore, as in Fig 15a, the normals 
and the profiles are redrawn in the successive positions, 
when contact takes place at 7, 72... 73, a series of 
points on the contact path will be obtained, and a fair 
curve through these Sips the contact path r,.. . 79, Fig. 
15a. The shape of the contact path depends solely upon 
the shape of the rack tooth. Thus in Fig. 15a a rack tooth 
convex with regard to the mating tooth has a curved 
contact path concave towards the centre of the mating 
gear. If, however, a rack-tooth is concave on the side of 
the mating-tooth, the path of contact is curved so as to be 
convex towards the centre of the mating-gear, as in 
Figs. 16 and 16a, page 133, whilst a straight-line rack- 
tooth has a straight-line path of contact. The curvature 
of the contact path is greater or less according as the 
curvature of the profile of the rack-tooth is greater or 
lees, and its inclination to the pitch-line is also greater or 
less according as the inclination of the rack-tooth profile 
is greater or less. 

The limitations of the paths of contact are determined 
in general by its intersections with the paths of the 
extremities of the mating-tooth profiles. mtact com- 
mences ‘at the intersection of the contact path with the 
circle limiting the worm-wheel teeth, and ends at its 
intersection with the straight line through the tips of the 
worm-teeth. In certain cases, however, the path of true 
contact is considerably abridged by reason of interference. 
In order that the path of contact may be determinable 
for any plane section selected, it is necessary to know 
when interference is likely to occur, and for this purpose 
it is necessary to study in greater detail the method of 
aes the conjugate of any given rack or worm 
profile. 

In Fig. 14, page 133, the line ap, which is a normal of 
the rack-tooth, is also a normal of the wheel-tooth at the 
point of contact, and the same holds good for any other 
point of contact. 

In Fig. 174, on this page, 7; p;, 72 Pa, &c., are normals 
of the rack profile 7; 7;,, when 1, ro, &c., are points of 
contact, and ), ps, &c., coincide with the pee eg gt 
Hence if W P is the pitch-line of the wheel gearing with 
the rack whose profile is 7, tn pete W, Wy, &c., can be 
obtained on the conjugate profile which will come into 
contact with the points 1), 72, &c., of the rack profile as 
follows :— ; 

Make the arc p, P, Fig. 17b, equal to the line p, P, 
Fig. 17a, and draw p, w, equal to B 7, and inclined to the 

ius p, O at an angle equal to O p, 7, in Fig. 17a. Find 
po and ws, &c., in a similar manner. 

It is obvious that if P in Figs. 17a and 17) were 
brought into coincidence, and the pitch-lines were brought 
into their proper relative positions, so that p,, po, &c., 
successively coincided at P, then w, would coincide with 
r;, and w, p, with r,p, ; also in its turn w, would coincide 
with re, and W2 Po With 12 p2, 80 that w, is one point, and 
Wy, wy, &e., other points of the conjugate profile. This 
method of using the normals to construct the conjugate 
of the rack profile is therefore an alternative to the method 
of envelopes: already described. It is evident in Fig. 17a 
that as the lower part of the convex profile is approached 
the normals greatly extend in Jength, and if they are 
drawn for portions below 7), the direction of the normal 
will ultimately be parallel to the pitch-line, and hence 
will never meet it. It will now be impossible to find any 
point on the conjugate profile which will come in contact 
with a point in the profile from which a normal parallel to 
the pitch-lines is drawn. When, therefore, the path of 
contact becomes parallel to the pitch-line of the rack, 
further contact becomes impossible. 

A limitation in the other direction is illustrated in 
Figs. 18a and 18). Therack profile is here concave, and 
the path of contact is such that a circle concentric with 
the pitch circle touches it at T. Contact beyond this 
wee cannot take place. For if the construction already 

escribed be applied in Fig. 18) to find the conjugate 
profile, we find that the resulting curve has a cusp and 
that the second branch of the curve w; w), correspondi 
with that portion of the contact path beyond T, is of su 
a character that, though the mathematical relationshi 
hold good, physical contact is impossible. If the case 
carefully examined, it will be seen that contact between 
the branch w, w, and the rack r, 7; would take place on 
the opposite side of 1; 7; to that on which contact occurs 
between the portions ws wx, and rs 749. The actual con- 
tact path therefore is liable to limitations in two ways :— 
(1) Through interference, and (2) through the limitations 
of the mating - teeth themselves. When contact ends 
through interference, the points at which contact vanishes 
are those at which the contact path coincides in the 
direction with the motion of either of the moving 
members—that is, where the contact path becomes 
parallel to the straight pitch-line or is touched by a circle 
concentric with the circular one. In the second case, as 
already stated, contact ceases at the points of intersection 
of the contact path and the paths of the extremities of 
the tooth surfaces. ‘ 

By the method described above, the contact path for 
any section of a worm parallel to the middle plane can be 
found (for the mathematical relationships, see Appendix 
I., page 136); and if an infinite number of such es be 
taken, a surface of contact willbe obtained. The actual 
amount of the surface of the worm in contact at any 
moment is the curved line of intersection of its own sur- 
face and the surface of contact. The representation of 
the surface of contact on a plane can be accomplished by 





drawing a number of lines of contact by various parallel | tions of the worm surface wy roam whose traces are A A, 
planes in juxtaposition. _ BB, CC, DD, EE, FF, and GG, in the transverse 

In Fig. 19 (below) the lines of contact are drawn for | section. The corresponding lines of contact are a, ay, 
a worm whose acting face is generated by the line a a, | b; bj, ¢; ¢, dd), 1 €;, J, fi, and g; gi, which are. the sec- 
which rotates and advances along the axis at the rate of ‘tions of the surface of contact by the planes of section 
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Fig.Wa Pig.11b. 
Limitations of Contact. Construction of Conjugate Profile. 
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Fug. 19, Plane Sections of Contact Surface for various ratios of Pitch to Diameter 
Transverse Sections. Longitudinal Sections. 
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18 in. for one complete turn. The pitch-plane is situated |A A,B B,, &c. (In this and all other figures giving the 


3 in. from the axis, and the inclination of aa tothe axis surface of contact the sections of the acting face of the 
is 15 deg. The surface generated, therefore, is that of a | worm and the contact paths have been obtained by calcu- 
right-hand worm whose pitch is three times the pitch dia- lation, using the formule in Appendix I.) The surface is 
meter. The lines bb, cc, dd, ce, ff, and gg are sec- seen to be twisted. All sections of the contact surface 
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cut the line P, P, whose trace in the longitudinal section 
is p. “It will be seen that there are no real lines of con- 
tact corresponding to sections of the worm surface c, cand 
d, d by planes C, Cand D, D. The dotted lines d,, d, 
and ¢), ¢; represent imaginary contact lines fulfilling the 
mathematical conditions of contact only, physical con- 
tact being prevented by interference. There are real 
contact paths beyond the regions of the diagram corres- 
ponding to the sections d, d and c, c, but they are at such 
a distance to the left of the diagram that in conditions 
likely to arise in practice they may be ignored. 

The contact surface of Fig. 19 is typical of the contact 
surfaces common to all very —— ” worms 
where the helical =a at the pitch -line approaches 
45 deg. (the angle in this case being 43 deg. to 50 deg.). 
Certain peculiarities should be noticed. The useful or 
effective portion of the contact surface is much more, 






Fig. 2. 
Boundaries of a given 
Contact Surface. 





obliquity on that side of the worm which, as it rotates, | it is scarcely necessary to state that the elasticity of the 
is advancing towards the central plane is still marked, surfaces and the viscosity of the lubricant in conjunction 


though not to the extent indicated in Fig. 19, 134. 
= a. with the foregoing remarks, Figs. 19, 
, an 
of the surface of contact for any 


ng 
20a sufficiently indicate the general tendency 
iven worm, but the | therefore be carefully considered, for it is obvious that if 


actual amount of contact depends upon the limita. 
tions imposed by interference or by the intersections of 
the surfaces bounding the two gears with the contact 


surface. 


Fig. 21 (below) is drawn to scale to illustrate the 
actual boundaries of the contact surface in the case of a 
right-hand worm 8 in. in diameter, 8 in. pitch (double ' (below), which represent various positions of the profiles 


thread), gearing with a worm-wheel with thirty teeth. 
The lettering is similar in all three views of 
surface, the 


the contact 
undary of which is KO K!O—the dotted 


lines a A, a! A’, &c., represent lines of contact in 








Worm 8” diameter 





8” pitch. 





2 Leads RH. 


























Sections of worm and worm-wheel Teeth in contact 
by plane d D on advancing side of worm 
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Influence of Curvature on 
Effective Breadth of Contact Film. 
Fig. 24. 
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Sections of worm and worm-wheel Teeth in contact by plane d'D' on receding side of worm 
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extended transversely, on the side to the left of AA in 
the transverse section, or behind the central plane in the 
longitudinal section. On the other hand, the inclination 
of the contact line on this side is'greater as the distance 
from the central plane is increased. The inclination of 
919; at the commencement of contact is very marked, 
whilst that of the line 6, b, denotes a considerably reduced 
obliquity. In ty 134, the scheme of lettering 
is the same as in Fig. 19, the worm represented in this 
case es one whose pitch is equal to the pitch diameter, 
the helical angle being 16 deg. to 42 deg. 

Fig. 20a, page 134, represents the sections of profiles 
and contact surface of a worm of the same diameter, the 
pitch being reduced to 2 in. and the helical angle being 
6 deg. 4 min. The distortion of the contact surface is 
much less marked, and as the ratio of pitch to pitch 
diameter (as in Fig. 20a) becomes less and less the 
tendency of the surface to coincide with an oblique plane 
whose trace is a,a, becomes greater and greater. 

. Thelimitation of the contact surface to the left of A A 





is not here so apparent, but the tendency towards greater 





planes parallel with the central plane—that is, dividi 

the worm-wheel symmetrically and containing the axis o 
the worm. It will be readily seen that the lines of contact 
are much more extended on the side of the contact surface 
where the worm-wheel teeth are receding from the central 
plane—that is, on the lower side in aonvendl that the 
average obliquity of contact is at the same time less on 
that side. It must not, however, be imagined on this 


account that the receding side of the contact surface is | 


the more valuable, for in determining-the ability of the 
surfaces in contact to transmit pressure without undue 
wear or abrasion, it is necessary to consider the mutual 
forms of the surfaces in contact as well as the length over 
which contact is maintained. The actual contact at any 
moment takes place along a curved line, which is the 
intersection of two surfaces—namely, the acting surface 
of the worm and the surface of contact. Thus, in Fig. 21, 
the line Q Q in the transverse section of the worm shows 
the line of contact across the face of the worm at the 
moment when contact takes place at the pitch-point. 
Mathematically, contact along a line yields no area; but 


Work lost 


Work transmitted 


| contribute to expand this ideal line contact into contact 
over an area on either side of this line. 
| The relative curvature of the surfaces. in contact must 





they have opposite curvatures, as is the case with sur- 
| faces mutually convex, the area of physical contact will 
be much less than is the case where the curvatures 
are in the same direction, as happens when a concave 
| touches a convex surface. The influence of the curvature 
of profiles in contact is illustrated in Figs 22 and 23 


of the worm and wheel of Fig. 21, the planes of sec- 
tion being symmetrically chosen with reference to the 
central plane. The contact along d D in Fig. 22, 
though much less extended than that along d' D! 


+000 
+000 





Fig. 25. 


Ratio of Energy lost in heat to Work usefully transmitted 
through Worm-cheel. 
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Relation between Coefficient of Friction, Pressure, and Velocity. 
(Deduced from Experimenta of Bach and Roser ) 









































Fig. 26. v = Velocity in feet per minute. 
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in Fig. 23, is of a kind much more adapted to with- 
stand heavy pressures, the convex profile of the worm- 
wheel fitting into the concave profile of the worm in 
Fig. 22, whereas in rf 23 the opposite curvatures of the 
profile are less suited for retaining the oil-film upon which 
the power of sustaining a load depends. Generally speak- 
ing, on the side of the central plane where the worm is 
advancing the curvature of the  pestiinn is alike, though 
the path of contact is less extended ; whilst on the side 
of the central plane where the worm is ing the 
contact path is more extended, and the curvature of 
the profilesis unlike. It follows, therefore, that the mere 
extension of the contact surface of a worm and worm- 
wheel is insufficient in itself to determine the amount of 
end pressure which can be safely sustained at any given 
speed, the curvatures of the various sections of the sur- 
faces in contact playing an important part. The yy 
of any given worm-gear to withstand wear depends 
upon the maintenance of an oil or film between 
the surfaces in contact. As the tooth of a worm-wheel 
passes through all the phases of its contact with the worm- 
thread, the line of contact traverses across its face, and is 
therefore continually passing across portions of the 
worm, which, since being in contact with the preceding 
worm-wheel tooth, should, in a well-lubricated system, 
have been freshly lubricated. The rate of tranference of 
the line of contact over the tooth-face in conjunction with 
the tangential rubbing velocity is therefore a factor of 

rime importance. The width of the contact line or its 
Sienenslous across the face of the teeth and its effective 
breadth are factors of equal importance. By “‘ effective 
breadth” the dimension parallel to planes of section is 
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meant (see Fig. 24, page 135). The “‘ effective breadth” 
is indeterminable, but a comparative estimate can be 
formed of it by considering the curvature of the sur- 
faces at any section. Thus, in Fig. 24, page 135, it is 
obvious that a much greater load would be sustained b 

a surface such as is illustrated at a than by surfacas suc 

as b. In Appendix II., page 137, reasons are given for 
taking thequantity K "1 T2 asa measure of the effec- 

1+ 72 

tive breadth, where r, and rz are the radii of curva- 
ture of the surfaces at point of contact. According 
to this view the effective breadth is proportional to 
the square root of the ot agp of the radii divided 
by the square root of their sum or difference, accord- 
ing as the curvatures are opposite or alike. In Ap- 
pendix III., page 137, an oes is given for 
this measure of the effective breadth when contact 
occurs at the pitch plane, and it is sufficiently near 
the truth to take this value as an average value for 
any particular section. A table has been prepared 
(see Appendix IV., page 137) giving the values for the 
effective breadth of the sections of Figs. 19, 20 and 
20a, page 134. Broadly speaking, the result of the 
calculations summarised in Appendix IV. is that, for 
worm-wheel drives of similar general proportions as to 
height of teeth and arc of worm embraced by the worm- 
wheel (in transverse section), the average effective 
breadth of the contact line varies very re gre on 
account of variations in the ratio of thread pitch to dia- 
meter of worm. On the other hand, the effect of increase 
in diameter of the worm-wheel has a markedly beneficial 
effect in this respect, the effective breadth varying as the 
square root of the diameter of the worm-wheel. The 
average width of the contact line across the face of the 
teeth will vary directly as the diameter of the worm, 
the slight diminution in width when the ratio of thread 
pitch to diameter is high being nearly balanced by the 
tendency towards greater effective breadth. 

Therefore, to sum up, the area of physical contact 
varies as the pitch diameter of the worm multiplied by 
the square root of the diameter of the wheel ; or, if the 
effects of varying the angle subtended by the pitch-line 
of the worm-wheel at the centre of the worm be con- 
sidered, it may be said that the effective area of contact 
varies as the continued product of the diameter of the 
worm, the tangent of half the angle subtended by the 
worm-wheel, and the square root of the diameter of the 
worm-wheel. At any instant the end pressure is shared 
between several teeth, and it is therefore justifiable to 
expect a greater power of sustaining loads as the number 
of teeth in action is greater. The variation in the number 
of teeth in gear is, however, much more apparent than 
real. Except in the case of abnormally small worm- 
wheels, the length of the contact paths on the worm- 
wheel side of the pitch-plane is unatfected by the size of 
the worm-wheel. On the other side, the contact lines 
most affected are those which are flattest, or which most 
nearly coincide with the pitch-line. The actual variation 
in the number of teeth in gear at any one time is found 
on careful investigation to be small for widely-differing 
sizes of worm-wheel. So that, in comparison with other 
more important matters, it may be neglected. (See 
Appendix V., page 137.) : 

y keeping the ratio of the height to the thickness of 
the teeth as large as practicable, the greatest possible 
number of teeth are enabled to operate simultaneously ; 
but at the same time, in order to avoid interference, the 
teeth should be pitched as finely as is compatible with 
strength and allowance for wear. It should be noticed 
that in respect of the height of the teeth the dictum 
given above is in direct opposition to the best practice 
with spur-gearing, where entirely differ¢nt conditions are 
in force. 

The effect of the angle of the worm-thread remains for 
consideration. As the ratio of pitch to the diameter of 
worm becomes greater, the thrust of the worm is borne 
on a surface of x" inclination, and the actual pres- 
sure on the teeth is increased in the same ratio as the 
secant of the angular pitch. At the same time the width 
of the contact line across the face of the teeth is increased 
in the same ratio, so that the actual pressure per unit of 
width remains the same. It is not necessary, therefore, 
to take any account of the angle of the helix in making 
estimates of the ‘‘effective contact area.” Under pre- 
cisely similar conditions as to temperature, lubrication, 
nature of the surfaces in contact and rubbing velocities, 
it might reasonably be anticipated that the end thrust 
weal be proportional to the effective area, and neglecting 
comparatively unimportant factors, we may express the 
relation as follows :— 


P =K.VD.dten ? 


= some factor depending on conditions x effective 
breadth x effective width across the face of 
the worm-teeth, 


P = safe end pressure in pounds. 

d = diameter of worm at pitch-line. 

D = diameter of worm-wheel pitch-line. 

8 = angle subtended by the worm-wheel at the axis 
of the worm. 

K = a factor depending upon rubbing velocity, 
nature of the surfaces, temperature and nature 
of the lubricant, &c. 


Experience has shown that this relationship is far from 
simple in practice, because of the great difference in the 
factor K imposed by variable conditions. Broadly speak- 
ing, what happens in the case of a worm-wheel drive is 
very much what happens in the case of a loaded journal. 
The action commences under certain conditions as to 
:paed, temperature, and so forth, and as it proceeds heat 





is generated owing to frictional resistance, the amount de- 
pending upon the load, the lubricant, and the efficiency of 
the gear. The temperature of the system rises until the 
heat generated by friction balances the heat lost by radia- 
tion and convection, when a stable set of conditions is 
established. But whilst the temperature is rising, the 
lubricant is losing its viscosity and, though this tends to 
diminish the friction and, consequently, the generation of 
heat, it nevertheless diminishes the power of sustaining 
a heavy load. A worm will therefore be successful if the 
inmewes 1 of the lubricant does not diminish to such an 
extent that its load-sustaining properties are neutralised. 
If the surfaces be allowed to come into grinding contact, 
further heating takes place, and the lubricant becomes 
still less viscous, and therefore incapable of bearing a load, 
and seizing will take place quickly. 

The question as to how much of the work done in 
rotating the worm is converted by friction into heat, can 
only be answered when the pressure, the velocity, the 
angular pitch, and the coefficient of friction between the 
surfaces are all known. 


Thus 
L = lost work per minute = P vu {? + 7} 
\l-—ap 
(see Table IT.), 
where 


P = end thrust in pounds. 

v = circumferential velocity of worm at pitch-line 
in feet per minute. 

a = tangent of angle of thread (6). 

& = coefficient of friction. 





The useful work performed in the same time is U, where 
U =Pva. 


Lubricated Curved Surfaces in Contact 
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So that the proportion of lost to useful work is expressed 


thus :— 
L_s ( +o) 
U a‘l—ayu 

A diagram is given, Fig. 25, page 135, showing the 
values of the fraction U for various values of « and @. 
The values to be ascribed to « are somewhat difficult 
to arrive at. In experiments by Bach and Roser on a 
soft-steel worm meshing with a bronze worm-wheel lubri- 
cated copiously with a heavy cylinder oil, 4 calculated 
from the ratio of L to U varied from 0.067 to 0.027, 
being, generally speaking, highest at low velocities (50 ft. 
per minute), or at high velocities (over 1000 ft. per 
minute); whilst at medium velocities (270 ft. to 550 ft. per 
minute) it was lowest, varying little (0.037 to 0.027) 
under widely differing loads. .In some experiments made 
by Sellers and Co. on cast-iron surfaces, the coefficient 
was highest at very low velocities (3 ft. per minute), and 
gradually got less as the velocity increased up to 200 ft. 
per minute. The variations of the coefficient are shown 
in the following table :— 


Tabie I. 
v = rubbing velocity in feet per minute (reckoned as cir- 
cumferential velocity of worm at pitch diameter). 
= coefficient of friction, cast-iron on cast-iron, lubricated 


with lard oil. 

Rubbing Velocity Coefficient of 
= 0, Friction = 4, 

3 0.086 

5 0.078 

10 0.064 

20 0.050 

50 0.035 

100 0.025 

200 0.018 


Tn these experiments the value of « varied but little for 
varying values of pressure. Values of « deduced from 
Bach and Roser’s experiments are given in the diagram, 
Fig. 26, page 135. 





The advantage of employing worms with as large 


a 
ible—that is to say, with the greatest 


thread angle as ; 
possible ratio of pitch to diameter—now becomes ap- 
parent. 

For a given amount of work to be performed, hy 


doubling the pitch the velocity is halved, and the work 
wasted in heat is materially reduced. The effect is two- 
fold : the temperature of the lubricant being less, its vis- 
cosity ia sustained ; and the velocity being less, the value 
of the load that may safely be borne is increased. Such 
experiments as have been made to determine the relation- 
ship between the pressure and velocity are not altogether 
concordant, and it remains to establish firmly the laws 
which govern this sort of friction. The most careful ex- 
periments known to the author were those on a soft-steel 
worm-gearing, with a bronze worm-wheel, with oil-bath 
lubrication, made by C. Bach and Roser, alluded to 
above. The lubricant was a very thick cylinder oil, and 
the experiments were continued till there was no further 
rise of temperature, the heat lost through radiation 
balancing the amount generated in friction. The values 
of K in the appended table have been calculated from 
the experiments. If the values of P are calculated by 
means of the values of K here given, it must not be 
assumed that they are the highest values that could be 
safely adopted, but they represent the pressures which 
may be adopted for continuous running with limited rise 
in temperature, It must be poin out, however, that 
they are only reliable if the conditions of the original 
experiments are carried out. These were as follow :—The 
lubricant used was a viscouscylinder oil, and the surfaces 
soft steel and bronze; the worm dipped into an oil-box 
whose volume was about three times that of the worm, 
and the worm-wheel was enclosed. It will readily be 
seen, therefore, that with superior methods of cooling, 


Fig.30. 
9 Curved Surfaces in Contact. 
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and by the choice of superior working surfaces, very much 
larger working pressures might be realised, especially if 
the worm be of hardened steel. 
TasLe IT. 
Values of K in formula P = K / D .d tan g deduced from 

the experiments of Bach and Roser. The conditions being :— 

Material.—-Soft-steel worm. Bronze worm-wheel. 

Lubricant.—Heavy cylinder-oil. 

Lubrication.—Worm dipping in oil-bath. Size of bath, about 
three times volume of worm with proportionate cooling surface. 


Values of K. 








Limit to Rise of Temperature. 
Rubbing Velocity. | 











Feet per Minute. j 
50 deg. Fahr. 75 deg. Fahr. | 100 deg. Fahr. 

100 | 111 161 182 
200 81 112 144 
300 62 92 121 
400 48 77 107 
29 57 85 

800 15 43 71 
1000 4.6 32 60 
1200 | / 25 52 
1400 18 46 


The experiments of Messrs. Sellers, alluded to above, 
showed that for short periods the value of K for veloci- 
ties up to 200 ft. per minute might be as high as 320 in 
the case of cast-iron surfaces lubricated with lard oil. 
For continuous running, however, much lower values 
should be taken. 

The paper is illustrated by 26 figures in the letterpress, 
and is accompanied by five appendices. 





APPENDIX I. 

Let O X, Fig. 27, represent the axis of a screw or 
worm, and O P the generator of one of its acting surfaces, 
both being in the vertical plane. 

The intersection of O P and the axisO X at O is chosen 
as the origin of co-ordinates. ' 

The worm surface is generated by the generator simul- 
taneously aay along and rotating about the axis 

XX; an advance of p units corresponds to one complete 
revolution. 

Let a be the advance of the generator along O X when 
the latter is turned through an angle @. 

Then ‘ 

Ae, 2 
a@=57 ° ; . - (1) 

When the generator rotates through an angle @ it 
moves from the position O P to O: P» (see side elevation, 
Fig. 27) or from O, P! to O, P!, (see end elevation). 

Then it is easily seen from the figure that 


Ad snO=z(ig@+ a? . . » @) 
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‘= < sin z (y? + 22y~2 
M = (22 +)? tan ¢ 


(3) 
(4) 


and 
- pe 4 oA ae 
a2=M+a=(2+y%) tang + 4, sinz 


(y+ 24, (5) 

The expression (5) is the equation of the generated 
helical surface. ; 

In order to obtain the equation of the curve of inter- 
section of such a surface by a plane parallel to the axis 
and distant d from it and from the initial position O P 
of the generator, we have only to put z = d in (5) and 
we get 

2 = A(d? + y)* + Bain d (y? + 2-4 

Differentiating 

r=Ay(?+y)?-Baiye+ay. . (7) 
Differentiating again 
= AG (2 + y)~F42Byd(y +a)? . 


where A, d, and B are constants. 
The radius of curvature at any point z y is 


(6) 


(8) 


e=(l + 2? 
x 


Again x is the co-tangent of the angle included between 
the axis and the tangent to the curve of section at the 


point whose co-ordinates are x y. Or, again, x is the 
tangent of the angle included between the normal to the 
curve of section at xy and the pitch-line (which is 
parallel to the axis). : : 

In Fig. 27, page 135, C P, D is the plane section of the 
helix, and P,S is the normal at P,. Sis therefore the 
pitch-point, and if RST are fresh axes of co-ordinates, 
and X and Y the co-ordinates of P, referred to them, 
we have 


(9) 


Y=Xz (10) 
which is the equation of the path of contact belonging 


to the plane section, whose equation is (6). 
In using (10) we must remember that 


y=Ver (11) 


where r = the pitch radius of the worm. And hence (10) 
can be expressed in terms of X and Y and constants. 





APPENDIX II. 


If Fig. 28, page 136, represents a plane section of the 
curved surfaces of a worm and worm-wheel, with a thin 
film of oil or grease sustaining the load pressing them 
together, it is reasonable to suppose that the intensity of 
pressure will be greatest at c, where they are nearest 
together ; and that it will tend to become zero at wy 
a and 6, where the surfaces are so separated that the oil- 
film breaks down. The distribution of pressure may in 
fact be represented by the curve M QN, ordinates from 
the base-line M N representing intensity of pressure. 
The width M N may be taken as representing the *‘ effec- 
tive breadth ” of contact for the section. It is clear that 
this effective breadth varies with the curvature of the 
surfaces, the nature of the lubricant and the surfaces 
themselves, and the relative or rubbing velocity. Whilst 
the effect of the last three of the variables enumerated 
can be only dealt with experimentally, the effect of curva- 
ture alone can be treated mathematically. Thus for 
constant conditions of lubricant, nature of surfaces and 
rubbing velocity, there should be some thickness of film ¢ 
at which the power of sustaining | mes nil. This 
thickness t may be considered constant under the condi- 
tions laid down. 

Let the radii of curvature of the surfaces where their 
distance apart is least—7.¢., where the oil-film is infinitely 
thin—be r, and rz; then, since we are dealing with films 
of capillary thickness, we may treat the dimensions in 
this direction as infinitesimals compared with r, and ro. 

The following equations may be verified from Fig. 29, 
page 136, 

( b 
2 


($)=4@n-4) (2) 


Hence, since ¢, and tg are small compared with r, and rz 


J=h@n-4). (1) 


b= 87r, 4 ° (3) 
B= 8 ro ty . (4) 
Hence 
b/i,l 
t= +%=—(-+ 5 
i tte a (= = (5) 
or 
b= Vix Sh % 6 
[tas (6) 


The negative sign indicates similar, and the + sign 
indicates dissimilar curvatures. 

But as ¢ is supposed constant for the assumed constant 
conditions of speed, lubrication, and surfaces, we may 


write 
b=K ns 7 
Ne +f (@) 


In this investigation the surfaces are supposed to be 
actually touching at one point, a condition not quite in 
accordance with what one might anticipate; but it may 
reasonably be assumed that the film’s thickness at the 
minimum distance of the surfaces is small compared with 





its maximum thickness, so that equation (7) may be re- 
garded as approximately true. 





APPENDIX IIL 


The expression given for the effective breadth of 
contact is capable of considerable simplification when 
contact takes place at the pitch-line. 

The theorem upon which this depends is to be found 
in any work which treats of the curvature of the en- 
velope of a curve carried by a rolling curve, and invari- 
7 connected with it, and is attributed to Chasles (see 
‘*Williamson’s Differential Calculus,” page 355, sixth 
edition). 

Let AB, Fig. 30, be a straight line (the pitch-line of a 
worm), and C D a curve connected by it and carried by it 
(a worm-tooth section). Let A B roll on the circle MN 
(the pitch-line of the worm-wheel), and in so doing let 
CD generate the envelope ST (which is therefore the 
section of the mating worm-wheel tooth). Then, when 
contact takes place at the pitch-line, if r, and rg are the 
radii of curvature of the surface sections in contact at P, 


1; 1s 
2 = Reosa, 
Tr, + T2 


where R is the radius of MN (and therefore the pitch- 
line radius of the worm-wheel), and a is the angle of in- 
clination of the contact path at the pitch-line. 


Hence at the pitch-line b = K /R cos a. This expres- 
sion for Page is a good average value for the contact of 
1 


any two sections of worm and worm-wheel throughout 
their contact. 


APPENDIX IV. 
It has been already shown that 


b = KA/Roosa. 


The table given below shows that the average value for go 


»/cos a does not greatly alter for very considerable varia- 
tions of the ratio of worm-thread angle. The pitch 
radius of the worm is throughout 6 in. 

Refer to Figs. 19, 20, and 20a (page 133). 














Tas.e III, 
g3 : 5 Values of +/cos a. 
= eu al 
Se } 
Seon wold p: ‘ . . aa 
s Ae BSo8 Pitch =2 in.|Pitch = 6in. | Pitch = Pitch=18in. 
S55 7 & See Fig. 20a| See Fig. 20 |12 in. Not| See Fig. 19 
ZusS S2om “of Text. of Text. (Illustrated) of Text. 
in. | | 
DD 1.5 0.440 0.338 Nocontact| No contact 
cc 1.0 0.454 0.394 | 0.252 | a 
BB 0.5 0.488 0.455 0.399 | 0,829 
AA 0.0 0.508 0.608 0.508 0.508 
EE | -0.5 0.520 0.550 0.587 0.621 
FF -lLo 0.522 0.573 0.638 0.690 
GG -1.5 0.523 0.588 0.665 0.725 
Average value 0.49 0.48 | 048 0.41 
| 





APPENDIX V. 

In the case of an ordinary worm with straight-sided 
teeth, whose sides are inclined to each other at an angle 
of 29 deg., the average number of teeth in contact from 
the moment when contact takes place till the pitch-line 
is reached can be found from the equation— 


N = 0.258 n + ./ 0.108 + 0.667 n + 0.0667 n2, 


where n = ratio of worm-wheel radius to pitch of the 
teeth. 


Ifn= 2, the wheel has 12 teeth and N = 0.75. 
e= 0, ” ” N = 1.09 
n = 100, “A 628 - N=13 


As the number of teeth engaged between the pitch-line 
and the point where contact ceases is unaffected by n, the 
total number of contact surfaces in action in any given 
ow . - slightly affected by the number of teeth in 
the wheel. 





AMERICAN IRRIGATION.—The United States Govern- 
ment has in hand gigantic projects for the reclamation of 
arid lands. Works approved by Mr. Secretary Hitch- 
cock will, when completed, fertilise 1,303,600 acres, at a 
cost of 37,000,000dols. Since the works were undertaken 
54 miles of distributing canals, as well as 186 miles of 
ditches and 147 bridges, have been carried out, over 
9,350,000 cubic yards of earth have been excavated, and 
34 miles of tunnel have been driven. The Secretary of 


the Interior has placed the works in charge of the director | U 


of the United States Geological Survey, who has been 
allowed an expert consulting engineer to advise in all 
technical matters. Mr. Secretary Hitchcock states that 
construction work has proceeded rapidly and satisfac- 
torily, and that particular attention has been given to 
those localities where the largest areas of public lands 
were available for reclamation, or where the extreme 
aridity of the climate and the character of the soil gave 
assurance of ultimate success. In the semi-arid parts of 
the country, where irrigation is still in an experimental 
state, and where farmers and landowners are not yet con- 
vinced of its benefits, greater caution and slower progress 
have been necessary, in order to avoid risking public 
funds where the results would be of questionable value. 
In Nevada irrigation works designed to reclaim 120,000 
acres of land have been brought into operation, and other 
large works are almost ready for use. 





CATALOGUES. 


Tue Schwartzkopff Coal-Dust-Firing Syndicate, Hay- 
dock, near St. Helens, have sent us a copy of their pam- 
ES on their coal-dust-firing system as applied to 

ilers and furnaces. The system consists of a hopper 
mounted on the front of the boiler or furnace, and contain- 
ing a rotary steel brush which projects the powdered fuel 
into the furnace. It can seen in operation at the 
syndicate’s works. 

Messrs. Joshua Heap and Co., Limited, of Ashton- 
under-Lyne, have prepared a very handsome catalogue of 
their hand and power screwing and tapping-machines, and 
various tools for engineers, plumbers, coe gas and steam 
fitters. In each case full particulars, dimensions, and 
prices are given. The illustrations are perfect, and the 
volume is a complete compendium of screwing machinery 
— the simplest to the most complicated and powerful 
orms. 

Messrs. Hall, Crabtree and Heap, 25 to 39, Price- 
street, Birkenhead, have sent usa copy of their catalogue 
of cold-storage chambers. 

Messrs, Pilchers, Limited, Morgan’s-lane, Tooley- 
street, S.E., have forwarded to us a series of their illus- 
trated sheets showing the various applications which 
have been made of their preservative paints. 

Messrs. 8. H. Johnson and Co., Limited, Stratford, 
E., have published illustrated sheets giving particulars 
and prices of their air-compressors. 

e have received from Messrs. R. J. Nicholson and 
Co., 26, Cannon-street, Manchester, their catalogue and 
= sheets relating to their installations of electric 
ighting outfits for country houses. They have a good 
lection of these to suit all requirements. The motive 
petrol-engines, of which they have 
standard sizes. The prices and con- 


se 
power is given b 
several types an 
ditions are quoted. 

The catalogue, No. 5, of air-compressors issued by 
Messrs. Alley and MacLellan, Limited, engineers, Glas- 

w, gives complete data on this a machine, of 
which they have made a speciality. h different stan- 
dard pattern is illustrated and described separately, and 
each is manufactured in a number of sizes, the data and 
duty of which are given. The book contains also a few 
brief particulars on the other manufactures of the firm, 
= as high-speed engines, marine auxiliary machinery, 

Cc. 

Messrs. Dorman and Smith, Ordsal Electrical Works, 
Salford, Manchester, have sent us a copy of their pocket 
price-list of electrical accessories and fittings, which gives 
also general data and information. The k is very 
nicely got up, and should prove a handy companion to 
electrical engineers and fitters. 

We have received from the Crosby Steam-Gauge and 
Valve yo gee 147, Queen Victoria-street, E.C., their 
leaflets 1050 and 1051. These deal with their Crosby 
indicators, one of which is shown fitted with a continuous 
drum, a device particularly serviceable in cases where 
pressure or load varies, as in winding or rolling-mill 
engines ; also with their various styles of spring-seat 
steam-valves. 

Pamphlets No. 189 and 190, issued by the British 
Thomson-Houston Company, Limited, give information 
on their Meridian lamp and mercury arc-rectifier, 

The General Electric Company, Limited, 71, Queen 
Victoria-street, E.C., have just issued a new catalogue of 
their single, two, and three-p generators, giving in 
tabulated form the particulars of the machines they build, 
and a few views of machines they have constructed for 
the Dublin, Cardiff, Woolwich, and Fulham Corporations 
and for ig my 

Messrs. Gibbons Brothers, Limited, Dibdale Works, 
Dudley, Worcestershire, have sent us a very neat cata- 
logue showing their band conveyors and accessories, and 
illustrating applications of their various types of machines. 
Dimensions, particulars, and prices are given to allow of 
estimating the cost of an installation for different classes 
of material. 

We have received from Messrs. Nalder Brothers and 
Thompson, Limited, 34, Queen-street, E.C., lists of their 
new electrical recording-instruments and insulation-test- 
ing sets. Their catalogue, Section III., shows a number 
of similar instruments, with chart rulings. They call our 
attention to the instruments which give a record upon a 
continuous roll ; instead of —— the paper perforated, 
as heretofore, they employ needle points to move the 
paper forward. 








THE WetsH CoaL-FieLtps.—Under this title a large 
and capitally printed and illustrated pamphlet has just 
been issued from the offices of The Syren and Shipping, 
Limited, of 93, Leadenhall-street, E.C. An introductory 
essay is provided by Sir Charles MacLaren, Bart., M.P., 
who, as an introduction, » res a number of interesting 
statistics of the coal production and resources of the 
Jnited Kingdom. Incidentally he deals with the inves- 
tigations of the two Royal Commissions, the first of which 
sat from 1866 to 1871, and estimated that upwards of 
90,000 million tons of good workable coal was available. 
The new Commission, which reported in 1891, raised 
this figure to over 100,000 million tons, although upwards 
of 5500 thousand million tons had been raised since the 
previous report. The writer severely criticises the coal- 
tax, as do all men whose personal interests are hit by it ; 
no matter how much they may in theory agree with the 
—— that the nation at large has a right to some 

irect share, by way of tax or royalty, in the mineral 
wealth of the State. The remainder of the matter in- 
cludes some excellently illustrated descriptions of the 
most famous Welsh mines, and of the principal shipping 
ports, with their appliances for the rapid loading of 
colliers. The price of the publication, in paper covers, is 
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CompPitep sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883 - 1902. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 

ranch. 25, a> Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the t of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 
17,146. Veri Limited, London and Birming- 
ne ty t. (6 Figs.) 


August 24, 1905.—This invention relates to a rheostat of the k 
in which the resistance material is mounted or wound upon a 
number of se tely built-up insulating frames or grids (provided 
with conducting terminals) removably fitted to a box or container, 
and in which upon the inside of the slab carrying the rheostat 
switch-arm there are provided conducting connections for, when 
the slab is in position, connecting up the whole of the said frames 
or grids in series to contact studs upon the said slab. The 
sent invention provides an effective and inexpensive method of 
roviding the conducting connection whereby the resistance 
rames or grids are coupled in series with each other, and are 
connected up to the contact studs over which the switch-arm 
moves, The box of the rheostat is represented at a, the inde- 
pendent grids or frames to 7 the resistance material and 
which drop edgewise into the said box are represented atc, the 
opposite terminals of the said frames or grids are represented at 
c2, and the slab carrying the contact-studs of the switch-arm of 
the rheostat is represented at d. The slab d closes the top of the 
box a, and is itself partially covered in by a sheath e. e ter- 
minalsc 2 of the frames or grids may be in any convenient way 
provided. Upon the back of the insulating slab d are provided a 
ber of ducting strips f and g baving resilient ends. The 
strips extend obliquely across the slab, and are long enough for 
their ends to contact, with p , the opposite terminals c 2 of 
the frames or grids c, and are arranged so that each strip con- 











e Fig. 1. 






























































ATl4Ay 


nects two frames or grids in series in the manner represented in 
Fig. 1. The strips g are short ones, each having only one resilient 
end, and serve, respectively, to connect a terminal c 2 of one 
frame or grid up to the first and “ full-on” contact-studs over 
which the rheostat switch-arm h moves, these strips being also 
obliquely disposed across the elab. The resiliency of the ends of 
the strips / and g is provided b: wwe | the strip near the ends 
in the manner represented in Fig. 3. e tet J and gare each 
secured to the back of the slab d by a clamping-bolt, which passes 
through the thickness of the slab from the front, and through the 
strip, and forms by its head acontact-stud for the switch-arm. A 
conducting-plate of the same width as the strips / or g lies coin- 
cident over a part of the said strip, and is pulled by the bolt to 
havea clamping action on the strip on to the back of the slab, 
this plate hedping in the effective attachment of the strip by a 
single screw bolt, which provides one of the contact-studs. Each 
strip and plate may be arranged to lie between two ribs m stand- 
ing out a distance from the back of the slab, these ribs being 
ay ne to the ey of the said stripand plate. The ribs help 

keep the strips and plates in position. The strips / and the 
bolts are, respectively, alike in size and construction, and the 
strips g, although differing somewhat, can be made from a similar 
blank as the strips f. The foregoing method is easy to carry out, 
ample for the pu , and does away with wiring on the back 
of the slab ; and, further, era only avery few screw connec- 
tions, and no screw threading of the material of the slab. (Sealed 
January 4, 1906.) 


27,201. E. Wilson, London. Electrostatic Watt- 
meters. [11 Figs.) December 13, 1904.—This invention relates 


to the use of electrometers as wattmeters. It has for ite object 
an improved form of electrometer specially suitable for use as a 
wattmeter on high-pressure systems, and a modified form of such 
instrument which can bs made to operate an indicating mecha- 
nism for recording wati-hours. a is a carrying a strong 
metallic bow b. e bow carries an insulating block e, on which 
the low potential terminals are mounted ; / is a terminal on this 




















block directly connected to the bow b; g,g are terminals con- 
nected by leads, the one to the upper end of the suspension device 
for the moving part of the instrument, and the other to the 
lower end of the said suspension. The moving part consists of 
two discs, each cut into four sectors h, which are oppositely con- 
nected in pairs by bridge-pieces i. kis the upper rod, I the 


> one another, metallically connected by the bridge 6, and 
suitably mounted with adequate insulation, for instance, by means 
of ebonite distance-pieces 7. The screws 8 holding the said dis- 
tance in place must not approach one another in the said 
ebonite distance-pieces more than is allowable for the potential 
differences at which the instrument is to work. 9 is the terminal 
for the high-potential box-sectors 5, the said terminal being 
mounted by a substantial plug 10 of ebonite or the like passing 
through the bow b as shown. 11 are screws of the usual tern 
for setting the instrument horizontally. In order to introduce 
stability in working, it is desirable to make the discs consisting 
of the sectors A not truly circular, but very slighly elliptical ; in 
this case, when the instrument is at zero position, the major axis 
of the ellipse coincides with the central diametrical line of the box- 
sectors 5. Any suitable means may be provided for damping the 
movable part of the instrument. It will be seen that in this in- 
strument the fixed oppositely arranged box-sectors 5 are at the 
high potential of the bus-bars or the like to which the measuring 
apparatus is to be connected. The bow » is to be earthed, or at an 
intermediate potential between those of the pairs of sectors h 
in the moving discs. (Sealed January 4, 1906.) 


27,926. F. M. Lewis and the Reason Manufactur- 
, Limited, eee Demand - 
4 Figs.) December 21, 1904.—This invention relates 
to improvements in, or connected with, electric demand or rebate 
indicators of the differential air-thermometer type, the said im- 
provements being specially, though not exclusively, applicable in 
cases where large currents are emplo: In carrying the inven- 
tion into effect, instead of wrapping the heating resistance round 
the expansion-bulb in the usual way, the heating resistance and 
the ex on-bulb are so arranged with respect to one another 
that they are capable of angular movement relatively to one 
another, and are preferably concentric. In one way of carryin 
the invention into effect the expansion-bulb is made with a rote 
or recess, within which the heating resistance nests when the 
instrument is mounted in readiness for use. Fig. 1 is a diagram 
illustrating the principle involved in this way of carrying out the 
invention. In it, 1 is the expansion-bulb and 2 the heating 
ce. 3is are-entrant pocket or recess in the expansion- 
bulb, and it is convenient, though not necessary, to make both 
the bulb and its pocket cylindrical and concentric. The bulb, 
and with it the whole demand indicator, can be freely rotated 
round its geometric axis without disturbing the heating re- 
sistance. In Fig. 2 is illustrated a practical form of the 
invention, where it will be seen that the heating resistance 2 
is of such a size and so arranged that it will lie freely within the 
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said pocket 3, and its two ends are connected to terminals or 
sockets 4 mounted on a base 5 of ebonite, slate, or other suitable 
material. Surrounding these terminals, and fixed to the , isa 
ring or flanged cylinder 6, hereinafter termed the fixed ring ; and 
concentric with the said fixed ring is another ring or flanged 
cylinder 7, hereinafter termed the movable ring, and adap to 
move angularly round the fixed ring 6. Fig. 3 is a face view of 
the form which is shown in section in Fig. %. Here it will be 
seen that the glass tube of the demand indicator is attached to 
the movable ring 7 (by means of its board 8) at or near the ex- 
pansion-bulb, and in such a manner that when mounted the 
heating resistance lies free within the pocket in the expansion- 
bulb. The tube may thus be tilted for resetting or otherwise 
without undue aged of the parts, and without the necessity 
of employing flexible conductors or conducting hinges or any 
other suitable device which might introduce errors owing to 
changes of resistance, for example, which would be appreciable 
when large currents are employed. Thus all that has to be done 
in order to reset the instrument is to tilt or move it angularly in 
the direction shown by the arrow until the liquid flows from the 
depositing-tube 9 to the compression-bulb 10, and then to move 
it back to its normal position, when the liquid will flow from the 
compression-bulb back to its normal position in the U-tube. 
(Seated January 11, 1906.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


14,853. J. N. Paxman, and Davey, Paxman, and 

° ed, Colchester. Vaporisers. (4 Figs.) July 

19, 1905.—This invention relates to vaporisers for internal-com- 
bustion engines using heavy liquid hydrocarbon, and of the type 
having an annular mber surrounding and surrounded by a 
heated chamber, and it consists of the combination with such an 
apparatus of a supplemental vaporiser heated by a lamp. The 
improved a tus consists essentially of a chamber A to re- 
ceive the exhaust gases, having a flanged opening a at one end, 
by which the exhaust is admitted, a flanged opening a! at the 
bottom, by which the exhaust gases escape, and an opening at 
the end opposite to the flanged opening a, which is closed by an 


2. 











inspection cover a?. In this chamber is an open-ended cylinder 
B, having ports ©, C! ato te ends thereof. In this cylinder 
is inserted a liner D, which is screwed into the said cylinder at 
one end and has a und valve or faced seating at the other 
end, so that it can readily removed for cleaning or inspec- 


the valve to be drawn over the hot surface of the vaporiser, thus 
heating it. The surface of the port ©! is preferably provided 
with ribs or fins to increase its effective heating surface. The 
pipe or tube H, by which the vapour passes from the vaporiser 
to the engine, is- ided with a — J -for a portion of its 
length, the said jacket having a lining of asbestos or other 
ref This jacket J has a vertical opening on one 
side, so arranged that the flame from a blow-lamp—for which a 
suitable holder K is vided—can play through the said opening 
on to the vapour tube H, thus forming the auxiliary vaporiser, 
which can be used at will. (Accepted November 8, 1905.) 


MOTOR ROAD VEHICLES. 


24,725. F. W. Lanchester, Birmingham. Driving- 
Gear. (5 Figs.) November 15, 1905.—The present invention 
refers more particularly to an improved construction of combined 
motor and change-gear mechanism suitable for power-propelled 
vehicles. - The present invention consists in: brief in an arrange- 
ment of motor, in which eccentrics are employed in lieu of cranks, 
and in which a transmission-shaft. passing through the motor- 
shaft, to which the driving eccentrics are attached, is adapted 
to be ed to the said motor-shaft either by a direct clutch or 
js / epicyclic change-gear, the said transmission-shaft being em- 
ployed. for the propulsion of the vehicle. In the manner of 
carrying the present invention into effect, as illustrated by the 
drawing, a motor is constructed of the ordinary type, but in lieu 
of the crank-shaft is fitted with a hollow shaft @ furnished with 
eccentrics b. Each of the connecting-rods c, instead of engaging 
on crank-pins, is furnished at its large end with straps d for 
embracing the eccentrics b ; excessive friction is prevented by the 
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(24725) 


employment of rollers held in position by « suitable cage between 
the eccentric and eccentric strap in the manner of a roller 
bearing. Passing through the hollow shaft a is a transmission 
shaft jf, which is furnished at one end with a sliding friction- 
clutch element g adapted to engage a complementary element / 
on the motor hollow shaft a, so that the said shafts a and / can 
be coupled together when ae. Adjacent to the said clutch 
element g there is also provided a stationary brake ring i, which 
can be engaged by such element. At the opposite end of the 
motor-shaft a the central transmission shaft is arranged to be 
driven by epicyclic change-gear designed to give either higher or 
lower or varying ratios, or reverse motion, as may be 
required. In arranging such a combination of change-gear for 
the propulsion of a road vehicle a series of three gears, as indi- 
cated by j, may conveniently be employed, consisting of reverse, 
low gear, and compound gear, as employed on Lanchester cars. 
(Sealed January 4, 1906.) 


RAILWAYS AND TRAMWAYS. 


2587. A. K. Baylor, and Patents and Industries, 
Limited, Seats. (2 Figs.) February 8, 1905.—The 
present invention relates to new and useful improvements in 
springs for the bottoms and backs of seats, especially railway and 
tramway-car or like seats. The improved springs belong to that 
type of springs which are commonly known as “ plate” springs, 
and which are now used to a great extent for the interior seats of 
tramway and railway-cars. A plate spring is composed ofa thin 
flexible strip of tempered sheet steel, and is laid across the seat 
from side to side and secured at each end to the side members of 
the seat-frame. A number of these strips, according to their width 
and the length of the seat required, are arranged parallel to each 
other to make upa seat bottom or back. These springs, after 
having been in use for a short time, often become sagged or 
twisted, and when the latter occurs one of the edges of the spring 
is presented to and cuts the fabric covering of the seat, and also 
ofiers discomfort to the occupant of the seat. When the springs 
are thus disarranged they must be taken out and replaced, and as 
the fabric must generally be taken off the seat to remove the 
springs, the necessity of having to deal with faulty springs is an 
annoyance. One of the objects of the invention is to overcome 
the disadvantage above set forth. In the drawing 1 represents the 
side membars of the seat-frame, and 2 are the curved end pieces, 
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which are rigidly secured to the members 1 at one end, and the 
other end being turned under to form a hook, which is adapted to 
hold the link or other coupling device which serves to connect the 
improved Fo opring 5 to the end pieces 2 by means of the 
hooked ends 6 of the said plate spring. In Fig. 2 the plate spring 
5 is shown as having two cutaway portions 7 extending nearly 
from end to end, and forming three parallel narrow strips 8 
The strips are held together by the end portions of the plate 
spring, and owing to the resiliency of the separate narrow strips, 
and their capability of being turned independently of each other, 
the spring plate section may be constructed of considerably 
greater width than plate springs are now made, and also the 
spring section may be divided into as many narrow strips as is 
found to be practicable. It is found that in constructing plate 
— of the character described in sections, each section con- 

isting of two or more in narrow strips, lessens the cost of 

fact of seats, and also provides a more efficient and 





tion. The size of this liner is such that there is an 
space between the liner and the cylinder, which forms the 
vaporising chamber. The liquid hydrocarbon is introduced into 
the vaporiser mixed with a certain proportion of air. The 
hydrocarbon is admitted into the port or passage E through an. 





lower rod of the suspension, one of these being connected to one 
terminal 7, and the other to the other terminal g. The high 
potential part of the system consists of the box-sectors 5 arranged ! 


convenient form of valve, whereby the amount may be varied, 


durable spring. In building up the seat the end strips or pieces 2 
may be to the seat-frame members in any suitable manner 
po are preferably made of stiffer material than the plate-sprin 
sections 5. These sections may also be connected to the en 
pieces in any suitable manner, but preferably so that they can be 
readily removed without disturbing the seat-covering 9. (Sealed 





and in wey E is an air inlet valve F, the port of which is 
provided with an apron G which causes the air passing through | 





January 11, 1906,) 
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(For Description, see Page 141.) 
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PETROL-MOTOR TRACTORS FOR MILITARY USE. 
CONSTRUCTED BY MESSRS. JOHN I. THORNYCROFT AND CO., LIMITED, ENGINEERS, CHISWICK. 
(For Description, see Page 150.) 
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Fie. 1. Four-Cy.tinpver 40-Brake-Horse-Power Tractor. 

















Fic. 2. Two-Cytrnper 25-Brake-HorsgE-Power Tractor. 















(To face Page 151.) 
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THE FLOW OF STEAM THROUGH 
NOZZLES. 


THE principles of thermodynamics enable us to 
fix an upper limit to the weight of. steam dis- 
charged through an orifice of stated size, given the 
pressure on each side of this orifice. In short, the 
kinetic energy of the steam as it flows out cannot 
be greater than the ‘‘ available heat” when steam 
is expanded in an ideal engine between the upper 
and lower pressures in question. By ‘‘ available 
heat” is here meant the maximum quantity of heat 
which can be turned into mechanical work by an 
ideally perfect steam-engine working between the 
temperatures corresponding to the two pressures 
on opposite sides of the orifice. It is indeed a 
matter of indifference whether this mechanical 
work is exerted on a piston or is utilised in 
accelerating the steam itself. Rankine showed 
many years ago that an ideal steam-engine taking 
dry saturated steam at absolute pressure p,, and 
exhausting at pressure p,, could not turn into work 
a greater number of heat units per pound of steam 
passing through it than the quantity given by the 
relation 

Uy = hy — he + Ga (T; — Ta) — Te (Gti— die). « (1) 

Here U denotes the available units per pound, 
h, and h, the ‘‘ sensible” heats of 1 1b. of steam at 
the respective pressures, T, and T, the correspond- 
ing absolute temperatures, whilst ¢,, and d;2 denote 
the respective liquid entropies, and ¢,; the steam 
entropy of 1 lb. of steam at the higher pressure. 
The quantities in question have been tabulated, 
and we reproduce one such table from our issue of 
February 3, 1905. 


TABLE I.—Properties of Saturated Steam. 
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14.7 | 212.0 | 671.4 | 180.21 | 966.1 | .3114 | 1.4396 |26.36 
15 | 2131 | 672.5 | 181.82 | 965.3 | .3180 | 1.4854 |25.85 
16 | 216.8 | 675.7 | 184.56 |} 968.0 | .8178 | 1.4252 |24.33 
17 219.4 | 678.8 | 187.70 | 960.8 | .3225 | 1.4154 |22.98 
18 | 222.4 | 681.8 | 19074 | 958.7 | .8270 | 1.4061 |21.78 
19 | 225.3 | 684.7 | 193.68 | 956.7 | .8313- | 1.3978 |20.70 
20 | 228.0 | 687.4 | 196.42 | 964.8 | .8852 | 1.3890 |19.73 
25 | 240.0 | 699.4 | 208.60 | 946.3 | .8528 | 1.3580 |16.00 
30 | 250.8 709.7 | 219.07 | 939.0 | .8677 | 1.3231 |13.48 
35 | 269.2 | 718.6 | 228.13 | 932.7 | .3804 | 1.2979 |11.66 
40 | 267.2 | 726.6 | 236.28 | 927.0 | .8916 | 1.2758 |10.28 
45 | 274.3 | 783.7 | 243.53 | 921.9 | .4016 | 1.2565 | 9.21 
50 280.9 | 740.3 | 250. 917.3 | .4107 | 1.2391 | 8.34 
65 | 286.9 | 7463 | 256.40 | 912.9 | .4189 | 1.2282 | 7.62 
60 | 292.6 | 752.0 | 262.23 | 908.9 | :4965 | 1.2086 | 7.02 
65 | 297.8 | 757.2 | 267.56 | 905.2 | 4336 | 1.1955 | 6.52 
70 | 302.8 | 762.2 | 272.68 | 901.6 | .4408 | 1.1829 | 6.08 
75 | 307.4 | 766.8 | 277.39 | 8083 | .4467 | 1.1715 | 5.69 
80 | 811.9 | 771.3 | 282.01 | 895.1 | .45297 | 1.1605 | 5.36 
85 | 316.1 | 775.5 | 286.32 | 892.1 | .4588 | 1.1504 | 5.06 
90 | 320.1 | 779.5 | 290.43 | 889.2 | 4636 | 1.1407 | 4.80 
95 323.9 783.3 | 294.388 | 886.4 | .4686 | 1.1317 | 4.56 
100 | 327.6 | 787.0 | 298.13 | 883.8 | .4734 | 1.128C | 4.34 
105 | 381.2 | 760.6 | 301.83 | 881.2 | .4780 | 1.1146 | 4.15 
110 | 3846 | 794.0 | 305.88 | 878.7 | .4825 | 1.1067 | 3.97 
115 | 387.9 | 797.3 | 308.73 | 876.4 | .4867 | 1.0992 | 3.81 
120 | 341.1 | 800.5 | 312.02 | 874.1 | :4907 | 1.0919 | 3.66 
125 | 844.1 | 803.5 | 315.11 | 871.8 | .4947 | 1.0850 | 3.52 
130 | 347.1 | 806.5 | 31820 | 869.7 | .4986 | 1.0784 | 3.39 
135 | 350.0 | 800.4 | $21.19 | 867.6 | .5023 | 1.0719 | 3.27 
140 | 3528 | 812.2 | 324.08 | 865.5 | .5059 | 1.0656 | 3.16 
145 | 355.6 | 815.0 | 32697 | 863.6 | .5094 | 1.0596 | 3.06 
150 | 358.2 | 817.6 | 329.65 | 861.6 | .5127 | 1.0539 | 2.96 
155 | 360.7 | 820.1 | 382.93 | 859.7 | .5158 | 1.0488 | 2.88 
160 | 3683 | 822.7 | $34.91 | 857.9 | :5190 | 1.0429 | 2.79 
165 | 365.7 | 825.1 | 337.39 | 856.1 | .5221 | 1.0876 | 2.72 
170 | 368.2 | 827.6 | 339.97 | 854.4 | .5251 | 1.0824 | 2.63 
175 | 870.4 | 820.8 | $42.25 | 852.6 | .5280 | 1.0274 | 2.56 
180 | 372.9°} 882.3 | 344.88 | 851.0 | .5309 | 1.0225 | 2.49 
185 | 375.0 | 884.4 | 347.00 | 849.3 | .5387 | 1.0178, | 2.48 
190 | 377.8 | 836.7 | 349.38] 847.7 | .5865 | 1.0182 | 2-87 
195 | 379.4 | 838.8 | 351.55 | 8461! .5892 | 1.0087 | 2.31 
200 | 381.6 | 841.0 | 353.83 | 844.6 | .5418 | 1.0043 | 2.26 
205 | 383.7 | 848.1 | 356.00] 843.0 | .5444 | .9999 | 2.21 
210 | 385.7 | 845.1 | 358.07 | 841.5 | .5469 | .9957 | 2.15 
215 | 387.7 | 847.1 | 360.14 840.0 | .5494 | .9916 | 2.11 
220 | 389.7 | 849.1 | 36222 | 888.6 | .5518 | .9876 | 2.06 
225 | 391.6 | 851.0 | 364.18 | 837.2 | .5542 | .9887 | 2.02 
230 | 393.6 | $53.0 | 366.26 | 835.8 | .5565 | .9798 | 1.98 
235 | $95.5 | 854.9 | 368.22 | 834.5 | .5588 | .9760 | 1.94 
240 | 397.4 | 856.8 | 370.20 | 838.1 | .5611 | .9723 | 1.90 
245 | 399.2 | 858.6 | 372.07 | 831.8 | .5634 | .9687 | 1.86 
250 | 401.1 | 860.5 | 372.03 | 830°5 | .5656 | .9651 | 1.83 
| 
gt = 5.277 Tr — 9.8064, where T = the absolute temperature, 
and ds = L 
T 


To take a concrete case. Consider steam at 
75 1b. absolute pressure expanding through a 
nozzle down to a pressure of 160 1b. per square 
inch, so that there is a drop of 15 lb. on opposite 
sides of the nozzle. Then the energy available for 
imparting velocity to the steam cannot exceed that 
given by equation (1). Substituting from the table 


oa (T,—T2) = 1.0274 (829.8—822.7) = 7.29, 
T. (11 — $72) = 822.7 (0.5280 — 0.5190) = 7.40. 
Whence 
U = 7.34 + 7.29 — 7.40 = 7.23 B.T.U. 
This amount of energy, therefore, is the maxi- 
mum amount which the 1 lb. of steam can 
as kinetic energy on issuing from an orifice at which 
the pressure on one side is 175 lb. absolute, and on 
the other 160 Ib. absolute. 
The maximum possible velocity of the steam is 
therefore given by the relation 


v= 778 U, 


hy —hy = 342.25 — 334.91 = 7.34, 
90 


or, more shortly, 
vy = 223 /U, 
where v is the velocity in feet per second. 
In the case taken this gives 


v = 223 ./7.23 = 598.7 ft. per second. 
The maximum volume which may be discharged 
from an orifice with an area of Q square inches is, 


of course, ad cubic feet, and the weight discharged 
is obtained by dividing this by the volume of 1 lb. 
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of steam at the lower pressure. The table shows 
that the specific volume of steam at this pressure 
is 2.79 cubic feet. It has, however, to be noted 
that dry saturated steam in expanding adiabatically 
from one pressure to another is partially con- 
densed, and the volume of 1 lb. at the lower pres- 
sure is x V, where x is the dryness fraction, and V 
the specific volume given in the tables. 

It can be shown (see ENGINEERING, January 
18, 1905, page 37) that 
an O48 + Gi-Gee (2) 

ge 
where dz is the steam entropy at the lower pres- 
sure, and the other symbols have the same signifi- 
cation as before. Substituting from the table in 
the case taken we have 
z= 1.0274 + 0.5280 — 0.5190 _ 0.9938. 
1.0429 

Hence the volume of 1 lb. of steam after adiabatic 
expansion to 160 Ib. will be 2.773 cubic feet, and 
thus the weight discharged from an orifice 1 ft. 





x 





we have 


square will be 


598.7 

2.773 
If the orifice is circular, with a diameter of 0.184in., 
then the weight discharged will, of course, be 


= 0.184 x 0.184 2 orm 215.9 — 0.03981b. per sec. 
This, therefore, represents the maximum possible 
discharge of dry saturated steam from an orifice 
of the diameter stated with a pressure of 175 lb. 
on one side and 160 lb. absolute at the other. 

If a similar calculation be made for the discharge 
with other pressures on the discharge side of the 
orifice, whilst the higher pressure is maintained 
constant at 175 lb. absolute, we can plot the curve 
shown in Fig. 1, which gives the maximum weight 
discharged from an orifice 0.184 in. in diameter, 
when the steam on leaving the nozzle is at the 
different pressures noted on the horizontal axis. 
It will be seen that the weight discharged is a 
maximum when the pressure at the point of issue 
is about 0.58 of the pressure at entrance. 

If the steam were always fully expanded on leav- 
ing an orifice, the act of reducing the pressure at 
the outlet below this limit of 0.58 p, (where p, is 
the pressure at the inlet) would lead to a re- 
duction in the quantity discharged. Experiment 
shows, however, that in the case of a simple 
orifice, once the maximum discharge is reached, 
the weight passed remains constant, however much 
the external pressure is lowered. This shows 
that the expansion is not in such case completed 
until the jet is well clear of the orifice. This is 
also apparent from the appearance of the jet in 
such cases, as shown in Fig. 2, reproduced from Mr. 
Rosenhain’s paper in the Minutes of the Proceedivgs 
of the Institution of Civil Engineers. Here the 
expansion of the jet after leaving the orifice is very 
visible. It should be noted that its onward velo- 
city at the plane of issue is probably about 1450 ft. 

r second, so that the very rapid expansion of the 
jet points to the existence of a high pressure in the 
interior of the jet at this plane. 

In the foregoing we have made certain assump- 
tions—viz., that of the conservation of energy ; that 
of the second law of thermodynamics ;* and that the 
fluid approaches the inlet to the orifice, where the 
pressure p, is measured with a negligible kinetic 
energy. in numerical applications we have to 
assume also the accuracy of our stéam-tables. If 
these are correct, the discharge through an orifice 
of any dimensions cannot be greater than the maxi- 
mum determined in the manner above set forth. 

Another method of determining the discharge of 
an elastic fluid from an orifice is to assume a rela- 
tion between the pressure and volume when the 
fluid expands adiabatically. For steam the required 

10 


= 215.9 lb. per sec. 


w 


relation may be taken as P V ® constant, where 
P is the pressure in pounds per square foot, and V 
the volume of 1 lb. of the fluid at that pressure. 
Then, as shown in ‘‘ Hydromechanies,” EHncyclo- 
pedia Britannica, vol. xii., page 482, the discharge 
is a maximum when 


a 
4 
= Wi v = 
_9 


where P, = the pressure at discharge, and P, that 
at the inlet. This can only be considered an ap- 
proximation, as the law PV” = C is not accurately 
obeyed by steam. Quite large differences in the 
assumed value of P,, however, make little differ- 
ence in the calculated discharge. This will be 
evident from Fig. 1, where it will be seen that the 
curve is very flat in the neighbourhood of the 
maximum discharge. 

From the above reasoning it would seem that 
the discharge of a nozzle of any shape is. fixed by 
its least diameter. The pressure at this point can 
never be less than about 0.58 that of the pressure 
at entrance ; for if it were less than this limit, then, 
at some point between the throat and the entrance 
to the nozzle, the pressure would be 0.58 p,, and 
this section, having an area greater than the 
throat, would pass more steam than the latter 
could deliver ; hence the pressure in the throat 
would increase, and continue to increase, until it 
attained the said limit. It may therefore he 
assumed that in nozzles of all types the pressure 
at the least cross-section of the jet of vapour is 
about 0.58 p,. It will be of interest to compare 


* In its simplest form the second law of thermodynamics 
asserts that heat cannot be made to pass from a cold body 


Py 
P, 





to a hot one without an expenditure of energy. 
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the discharges thus calculated with those actually 
observed. 

Dr. Stodola, in his excellent work on steam- 
turbines, has given the results of some experiments 
made by him with a nozzle of the pattern and 
dimensions shown in Fig. 3, page 139. 

In one experiment the steam pressure at entrance 
was 142.8 lb. absolute, and its temperature was 
388 deg. Fahr., so that it was superheated about 
44 deg. Fahr. This fact will increase by a slight 
percentage the heat ‘‘available” for accelerating 
the steam, but may, for the moment, be neglected. 

Taking the pressure in the throat as 0.58 that 
at the entrance, or 82.8 lb. per square inch, we find 
on substituting from Table I. in equation (1) that 
the heat available for accelerating the steam is 
43.56 B.T.U. The corresponding velocity of flow 
will be 

v = 223 ./43.56 = 1472 ft. per sec. 
The throat was obstructed by a small central pipe, 
5 millimetres in diameter, so that the area available 
for flow was 0.1598 square inch. Hence the dis- 
charge per second should be 


1472 x ee = 1.634 cub. ft. 
The specific volume of the steam at the lower pres- 
sure is 5.19 cubic feet per pound, and neglecting 
the superheat, the dryness fraction by equation (2) 
is 96.5 per cent., so that the weight discharged per 
second should be 


1.634 

519 x ORE ~ 0.3263 Ib. 
The discharge actually observed was 0.337 lb., which 
is, it will be seen, a fairly close approximation. The 
steam being slightly superheated, the calculated 
velocity at the throat will be a little increased, 
though, as the dryness fraction will also be dimi- 
nished, this is not all gain. The necessary correc- 
tion is not difficult to make, by means of the 
formule established in the article on ‘‘ The Com- 
pound Steam Turbine,” published in our issue of 
February 3, 1905. 

It was there shown that if the superheated steam 
is saturated, or more than saturated, after expan- 
sion, the additional units ‘‘available” due to a 
superheat of ¢ degrees are given by the expression 


U.= "1 tj/l- oe 
T, + 2 4 


Here y, denotes the specific heat of steam at the 
initial pressure, T, the absolute temperature of 
saturated steam at this pressure, and T, the absolute 
temperature after the expansion. ith steam at 
142.8 lb., y, may, for moderate amounts of super- 
heat, be taken as 0.680 ;* T, is 813.8 deg., and 
T,=773.7 deg., so that as ¢ is 44 deg., the value of 
U, works out to be 4.44 units. Adding this to the 
quantity previously found we get as the total 
** available” heat of the superheated steam 43 56 + 
4.44 = 48.00 units, so that the velocity at the orifice 
becomes ee 

223 ./48 = 1558 ft. per sec. 
Hence, other things being equal, the discharge 
would be increased in the ratio of 1558 to 1472, the 
latter being the velocity previously calculated— 
that is to say, the discharge would be 


ISAS |. 0.3263 = 0.3453 1b. per sec. 
1472 


This, however, requires a still further correction, 
as the dryness fraction of the steam at exhaust is 
altered, and this tends to reduce the flow. The 
entropy of the superheated steam is greater than 
that of saturated steam at the same pressure by an 
amount 


ben 2y,¢ _ 2 x 0.680 x 44 ~ 9 0358. 


2T,+¢ 162776+44 
The dryness fraction at exhaust is therefore 
a + ou t+ Ag - Pra _ 1.1501 


on 1.1549 ' 

or, say, 100 per cent. Hence the actual discharge 
will be diminished in the ratio of the previous dry- 
ness fraction to this. We thus get for the calculated 
discharge as finally corrected 0.3453 x 0.965 = 
0.333 lb. per second, which is practically identical 
with the discharge observed, which, it will be re- 
membered, was 0.337 Ib. per second. 

Indeed, so close an agreement is, no doubt, to 


* Professor Carpenter's formula for the specific heat of 
moderately superheated steam is y = 0.462 + 0.001,525 p, 
where p is the absolute pressure in pounds per square inch. 





some extent accidental, and if a comparison is 
made with the results obtained in Mr. Rosenhain’s 
experiments, the differences are generally much 
greater, and in some cases markedly so. 

We propose to deal with these in some detail. 


The nozzles tested by Mr. Rosenhain are repre-|_ 


sented in Fig. 4, which we reproduce from the 
Minutes of the Proceedings of the Institution of 
Civil Engineers. 

Nozzle No. I. was a simple orifice in a thin plate, 


Fig. 4, 
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Fig.5. D1SCHARGE FROM SHARP EDGED ORIFICE. 
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produced by a very oblique chamfer on the outer 
side. Nozzle No. II. consisted of two parts drilled 
and turned up together, and all the experiments 
with it were completed before it was taken apart 
to form nozzles TLa and II.s. Nozzles III. and 
IV. had the shapes shown, and were cut down after 
complete experiments had been made on them in 
their original condition to form nozzles IIL.a, 
III.s, 1V.a, IV.s, IV.c, and 1V.p. The dimen- 
sions of each are given in Table II., annexed. 

The weight discharged from each was measured 
with pressures on the inlet side ranging from 
215 lb. absolute down to 35 Ib. absolute. That on 





TasLe II.—Rosenhain’s Experimental Nozzles. 
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I, 0.1873 ie a ‘ Orifice in thin plate. 
Il. 0.1840 _ 0.287 2.1 lin 20 Compound nozzle. 
Ila. 0.1866 a 0.5 5 Inlet half of II. 

IIs. 0.1849 | 0,287 16 | lin 20 Outlet half of II. 

Ill. 0.1882 | 0.3868 2.16 1,, 12 

IIIa. | 0.1882 | 0.255 | 0.79 1,, 12 

lll, 0.1882 0.241 0.64 | 1,, 12 

IV. | 0.1830, 0.255 | 2.16 1,, 30| \ Inlet edges slightly 
IVa. | 0.1830 0.242 | 1.785 1,, 30 rounded. ~~ 
IVs. | 0.1830 0.230 | 1.41 /1,, 30 

1Vc 0.1830 -0.217 | 1.035 1,, 30 

IVb. 0.1830 | 0.205 | 0.66 1,, 30 


| 
the discharge side was atmospheric, though the 
pressure at the narrowest part of the jet must, 
as already explained, have been substantially higher 
than this. 

In the diagrams, Figs. 5 to 9, on the present and 
opposite pages, we have plotted down the maximum 
possible discharge from these nozzles calculated in 
the manner above explained, and also the observed 
discharge as taken from the curves given by Mr. 
Rosenhain as best representing his experiments. 

In the case of the sharp-edged orifice, Fig. 5, 
the discharge is well below that calculated, as 
was naturally to be expected, since in this case 
the narrowest section of the jet is not at the 
orifice itself, but at the vena contracta. In the 
other cases (nozzle II. excepted) the agreement 
between experiment and calculation is satisfactory, 
the slight excess of the observed over the calculated 
amounts being easily accounted for by the existence 
of moisture in the steam. No adequate precautions 
were taken to ensure that the steam on entering 
the nozzle was absolutely dry. In the writer’s 
opinion, it would be in all cases better to experi- 
ment with slightly superheated steam, as then 
something definite is known as to its condition, 
which is not otherwise the case. 

In the case of nozzle II., however, it will be seen 
that the discrepancies are much more serious, and 
would be still greater if the diameter of the nozzle 
was taken at 0.184 in., as printed in Mr. Rosen- 
hain’s paper. Mr. Rosenhain, however, informs 
us that this is probably an error, and that the least 
diameter of it may be taken as that of nozzle II.x, 
or 0.1849 in. Even so, the nozzle discharged some 
5 per cent. more steam than it ought to do if our 
steam-tables are correct, and the conditions of the 
experiment those assumed. In the case of water, it 
is well known that by adding a diverging mouth- 
= to a converging nozzle the discharge of the 

tter can be enormously increased. The theory is 
given in most text-books on hydraulics, and depends 
on the fact that by the device described the pres- 
sure at the throat can be greatly reduced below the 
pressure at the point of discharge. As water is 
practically non-expansible, this reduction of pres- 
sure in the throat leads to a much greater dis- 
charge. It is obvious that nothing of this kind can 
take place with an expansible fluid like steam. Each 
reduction of pressure is accompanied by an increase 
in volume, so that after a certain point is reached 
any further reduction of the pressure in the throat 
would yield a smaller discharge, since the volume 
to be passed increases faster than the velocity due 
to the increase of head producing flow. 

The anomalous results recorded for this nozzle 
must, therefore, have some other origin. It may 
be noted that there is a sharp shoulder between 
the two portions of the nozzle, the least diameter 
of II.a, forming the inlet, being 0.1866 in., and of 
II.8, forming the outlet portion, 0.1849 in., so that 
at the plane of separation there is an abrupt reduc- 
tion of 2 per cent. in the area available for flow, 
its shape being shown on an exaggerated scale in 
Fig. 10. How this would affect the discharge it is 
not easy to see, but it would seem certain that such 
shoulders should be avoided in nozzles in which it is 
proposed to make a comparison between experi- 
ment and theory.* 


* It would be of great interest to repeat these experi- 
ments with a similar nozzle without the shoulder and 
making use of slightly superheated steam, so as to avoid 
the uncertainties inherent when ordinary boiler steam 
is employed. If, under these conditions, the results ob- 
tained with nozzle II. were confirmed, they would point 
to a necessity for revising our steam-tables. Some experi- 
ments by Professor Dieterici, published in the Zeitschrift 
des Vereines r Ingenieure this year, make the 
total heat of dry saturated steam at 1501b. absolute per 
square inch to be about 1112 B.T.U., whilst the ordinary 
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The most probable reason for the phenomenal 
discharge of nozzle II. would seem to be a large 
amount of moisture in the steam, due, perhaps, to 
the fact that these experiments were amongst the 
first made, and hence likely to be conducted with 
less precaution than the others. As matters stand, 
we should be disposed to reject the results observed 
with nozzle II. as inapplicable to nozzles free from 
such an abrupt change of form. In that case, 
making a reasonable allowance for the steam not 
being perfectly dry, the other experiments agree 
well with that of Dr. Stodola, and also with calcu- 
lation. 

Dr. Stodola has shown that the outer diameter of 
a nozzle should depend on the absolute pressure 
of the medium into which it discharges. When a 
nozzle designed to discharge into a vacuum was used 
for discharging into the atmosphere or into steam at 
some higher pressure, some very curious effects were 
observed by Dr. Stodola, whose curves showing 
the distribution of pressure in a nozzle under the 
conditions named we reproduce in Fig. 3. The 
nozzle was properly proportioned to discharge at a 
pressure of about 4 lb. absolute, taking in steam at 
150 lb. absolute. With greater exhaust pressures it 
will be seen that the pressure inside the nozzle, 
instead of falling uniformly from end to end, falls 
in the first instance much below the pressure at 
exhaust, afterwards rising again so as to reach the 
exhaust ee at the point of discharge. This 
abnormal distribution of pressures is probably 
accompanied by the formation of eddies inside the 
nozzle, and a corresponding loss of efficiency. 

In proportioning a nozzle to deliver at any de- 
sired pressure the throat diameter is first deter- 
mined in the way already explained. Thus, if it is 
required to design a nozzle to pass one-tenth of a 
pound of steam, taking the latter in at 100 Ib. 
absolute and delivering it into the atmosphere, we 
note in the first place that the pressure in the throat 
may be taken as 58 lb. absolute. The heat units 
‘‘ available” for producing flow here are given by 
equation (1). 

Substituting from Table I. we get 

T = 298,13 — 259.90 + 1.1230 (787.0 — 749.7) — 
749.7 (0.4734 — 0.4235) = 42.71 B.T.U. 
The velocity of flow at the throat is therefore 
v = 223 /42.71 = 1456 ft. per sec. 
The dryness fraction at this point is given by equa- 
tion (2) as 
i 1.1230 + 0.4734 — 0.4235 _ 0.966. 
1.2143 

The specific volume of 1 lb. of dry saturated 
steam at 58 lb. pressure is 7.26 cubic feet, and 
multiplying this by the above dryness fraction, we 
get 7.01 as the volume of 1 lb. of the wet steam at 


the throat. Hence the area required at the throat 
is 
Q = 7-91 x 144 _ 9.96933 sq. in. 
10 x 1456 


At the point of discharge the pressure of the steam 
is 14.7 lb. per square inch. The total units of heat 
available between the inlet to the nozzle and the 
outlet are, therefore, 
U, = 298.13 — 180.21 + 1.1230 (787.0 — 671.4) 
— 671.4 (0.4734 — 0.3114) = 137.19 B.T.U. 

_Allowing 10 per cent. for frictional losses, the 
kinetic energy of the steam at exhaust will be 
123.47 B.T.U., and the corresponding velocity of 
flow will be 

vy, = 223 ./123.47 = 2477 ft. per sec. 

The dryness fraction is now x, = 0.908, and the 
specific volume of dry saturated steam at 14.7 Ib. 
absolute being 26.36, the actual volume of 1 Ib. at 
discharge is 23.93 cubic feet. Hence the area of 
the nozzle at the point of discharge should be 


Q, = 23:93 x 144 
10 x 2477 

Hence, for a nozzle working under the conditions 

stated, the proper ratio between the area at the 


outlet and that at the throat is p = an 
nel! _—__ 0.06933 


tables give it as about 1191. It seems difficult to be- 
lieve that our tables are in error to this extent, and we 
have observed no confirmation of Dieterici’s figures from 
independent sources. In fact, Regnault’s figures have 
bee n substantially confirmed by a research recently com- 
pleted at the Munich Technical School. The effect of the 
correction suggested by Dieterici would be twofold. In 
the first place the number of “available units” would be 
diuinished, and, secondly, the specific volume of the 
Steam would also be decreased, and the net result would 
be an augmented discharge. 


= 0.1391 sq. in. 


2.006. Inthe same way it is possible to calculate 
this ratio for other inlet pressures, and in Fig. 11 
we give a curve thus determined, showing this ratio 
for convergent-divergent nozzles discharging into 
the atmosphere at the pressures shown on the 
horizontal axis. A 10 per cent. loss of energy has 
been assumed throughout. 

It will be seen that Mr. Rosenhain’s nozzle 
No. III. was throughout the whole range of the 
experiments being fed with steam at too low a 
pressure, and hence the steam cannot have been 
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fully expanded on leaving the nozzle. With nozzle 
III.a the proper pressure of supply was about 
85 lb. absolute, and with nozzle III.8 about 70 lb. 
absolute. The estimated velocity of flow at the 
outlet of nozzle III.a when fed with steam at 85 lb. 
absolute, allowing for a 10 per cent. loss of energy, 
is 2380 ft. per second, whilst that calculated by Mr. 
Rosenhain from his observations on the reaction of 
the jet is 2250 ft. per second. This would appear 
to point to the losses being higher than has been 
assumed ; but there is, as already stated, a doubt 
as to whether the steam as supplied was really dry. 
Professor Stodola observed a 15 per cent. loss in 
his nozzle, though he ultimately concluded that this 
was an over-estimate, 





Unless the steam is fully expanded as it leaves 
the jet, the velocity of flow at the outlet cannot be 
estimated from the reaction observed, so that the 
velocities thus calculated by Mr. Rosenhain, in his 
paper, cannot be taken as the actual velocities at 
discharge, except in those cases in which the nozzle 
is properly proportioned for the pressure used. 
There seems, therefore, no object, accordingly, in 
reproducing his curves, as, save at special points, 
these cannot represent the true velocity of the 
steam at issue. 





THE OECHELHAUSER GAS-ENGINE, 
(Continued from page 76.) 
Tur APPLICATION OF THE SYSTEM. 

Havine described the details of the Oechelhauser 
system of gas-engine, we may now turn to a con- 
sideration of its application. Although first applied 
only six years ago, the total brake horse-power of 
Oechelhauser engines now in use is 53,800, a fact 
which of itself testifies to the efficiency of this 
particular prime mover. Results of many tests 
might be quoted in proof of this fact, and we hope 
to have something to say later about the results 
attained with the latest comprehensive installation ; 
but here it is worth noting that Professor Meyer, 
of the Technical High School, Charlottenburg, 
Berlin, made very careful tests of one of the early 
500-horse-power installations, and it was found 
that as a mean of eight trials the heat consumption 
= indicated horse-power per hour was 6640 

ritish thermal units, while, as recorded by the 
indicator, 38 per cent. of the total heat of the 
gas was converted into power, and 29 per cent. 
into useful work. Only 0.1 oz. of lubricating oil 
was required per indicated horse-power per hour, 
and as to cooling water, only 5$ gallons of water 
were heated in the jackets to 30 deg. Fahr. per 
indicated horse-power per hour. The heat con- 
sumption remained nearly constant for full load 
and down to 50 per cent. load; at 42 per cent. 
load the consumption increased to 7280 British 
thermal units per indicated horse-power per hour. 

The applications of the system are not only ex- 
tensive, but very varied. In many cases the gas- 
engine is used for driving blowers in connection 
with blast-furnaces, for running dynamos and 
generators, and in one or two cases for working 
rolling-mills. In Germany there is a 1000-horse- 
power two-cylinder engine coupled to such a mill, 
while at the Parkhead Forge, in Glasgow, a 500- 
horse-power engine drives a sheet-rolling mill 
which turns out weekly from 200 to 300 tons of 
sheets ranging up to 6 ft. in width and 30 ft. in 
length. The illustration, Fig. 70, on Plate I., 
published with our present issue, shows several 
2000-horse-power and 1000-horse-power engines 
erected in Messrs. Stewart’s works, and represent- 
ing a total brake horse-power of 13,000. These 
have been constructed for running generators for 
lighting and traction power in the keutes. 


Tue Gas Power Pian? at THE Naval Con- 
STRUCTION Works, DaLMurIR. 

Perhaps the most representative installation in 
this country is that at the Naval Construction 
Works, at Dalmuir, of Messrs. William Beardmore 
and Co., Limited. Here there have been in- 
stalled eight sets of engines, representing 480 
brake horse-power; and a view of the interior of the 
power-station is given in Fig. 71, on Plate 1. The 
engines in the foreground are of 400 horse-power, 
and two of them operate powerful vertical air-com- 
pressors, shown to the right in the engraving. 
These we shall illustrate later in detail. In the 
distance there are six engines driving electric gene- 
rators, which also will be illustrated later. Mean- 
while attention may be directed to the general 
arrangement of the station and the gas-producer 

lant, of which a small perspective view is shown, 
Pig. 72, page 142; a cross-section, Fig. 73, on the 
same page ; and a plan, Fig. 74, on page 143. 

The plan, Fig. 74, shows the complete power in- 
stallation for the whole of the works, which cover 
a total area of 90 acres; the river frontage is over 
a mile in length, and the marine engineering sh« 
alone has a glazed roof of 3 acres. There is nut 
in any part of the works a single steam-engine. 
The three Lancashire boilers, shown in the jlan, 
are for generating steam for working the blowcrs, 

umps, coal-conveying and elevating gear, and «lso 
* supplying steam to the producers ; but, so far, 
the exhaust from the pumps, &c., has been quite 





adequate for this requirement. All the machine- 





142 


ENGINEERING. 


[FEB. 2, 1906. 








tools and cranes are operated by electricity, the 
generating plant at present installed having a total 
capacity of 2800 kilowatts, which is distributed 
throughout the works by overhead wires. The 
hammers in the forges and smithies are operated 
by compressed air on a regenerative system, the 
exhaust air being returned to the compressors. 


The furnaces for bar and plate-bending and for | gas 


flanging work are worked by gas from the pro- 
ducers, overhead mains being used throughout the 
works on built-up A supports, which also take the 
electric conductors and air-mains, as well as arc- 
lamps. The arrangement is a particularly con- 
venient one. As a cunsequence of the whule power 
system considerable economy is realised. By the 
universal adoption of electricity there is no loss, 
such as is usual, owing to condensation of steam 
in long leads: a greater proportion of the energy 
transmitted is converted into work at the tools. 
The use of gas in furnaces, &c., enables a more 
equable temperature to be maintained than is the 
case with coal, and there is greater facility in regu- 
lating the heat to suit intermittence of work. The 
whole arrangement has proved so satisfactory that 
an extension is already in progress at the power- 
station, notwithstanding that barely two years have 
elapsed since it was first laid out. 

Turning now to details, there are five producers, 
of the Duff type, each capable of gasifying 1 ton 
of coal per hour. These producers are mechani- 
cally charged. The coal is tiSped from the railway 
wagons into a large hopper of 10 tons capacity. 
There is provided a coal-breaker in order to reduce 
the coal if necessary to uniform size ; although, asa 
rule, ‘‘nuts” are employed, which obviates the neces- 
sity for breaking. The coal is raised from the 
hopper by a bucket elevator, and is delivered on to 


Fig 73. Sectuon A.B (Fig 74) 


r minute at 24 in. water pressure. Each blower 
is sufficient for running all the five producers, the 
other being a stand-by. The blowers are steam- 
driven, and work at a pressure of from 12 in. to 
20 in. at the blower. The air is heated while 
ascending a tower, down which there flows the 
water formerly heated in the process of cooling the 
The air is at the same time saturated with 
water at the available temperature of the water. 
Exhaust steam is fed into the air main from this 
tower, and, if necessary, live steam can also be 





|the tnbes dip, and here soot is deposited and can 
| be periodically cleaned out. The gas flows through 
| the superheater tubes into the gas main. 

| The cleansing of the gas begins in the mains, and 
at stated intervals there are large pockets for the 
removal of the soot and tar deposited. More im- 
portant purification of the gases is carried out in 
the mechanical washer, located at the rear of the 
producers, as shown in the plan. In this washer 
the gas is reduced to a temperature suitable for the 
recovery of the ammenia. This washer consists of 
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a push-plate conveyor running along the top of the 
storage bins, located one above each producer. 
These bins have a capacity of about 8 tons each, 
and each is fitted with a sliding door at the bottom, 
the opening of which causes the coal to drop into 
a bell, with a valve on the top and bottom, fitted on 
the producer, as shown on the cross-section. It 
will thus be seen that from first to last the coal is 
not subjected to any handling. The conveyors are 
worked by a steam-engine, located in a corrugated 
building adjacent to the conveyors, as shown on 
the plan. 

The five producers are 14 ft. in diameter inside 
the casing, and are brick-lined internally, reducing 
the dimensions to 10 ft. 6 in. square. The height 
of the producers is 20 ft. above ground-level, and 


d into the tower through a lead from the 
iler, as shown on the plan, connecting with the 
air-mains on the rear of the producers ; but, as we 
have already pointed out, this has not, so far, been 
necessary. In the producers about 3 tons of steam 
to about 2} tons of air is used in the combustion of 
each ton of coal. In order to superheat the air, or 
combination of air and steam, before it enters the 
producers, it passes through a superheater in which 
it is brought into contact with the surfaces of the 
tubes through which the gas flows from the pro- 
ducer. 
The gas generated, on leaving the producers, 


a large steel tank, having four revolving paddles, 
which dip into water, and fill the chamber with a 
fine spray, through which the gas has to pass. There 
are suitable openings for the removal of the tar 
and soot. 

From this washer the gas passes into the acid 
tower, shown on the plan. This tower, which rises 
to a height of 60 ft., and is 10 ft. 2 in. square ex- 
ternally, is shown nearest the power-house in the 
cross-section, Fig. 73. In it there are fitted trays 
of annular tiles, and the ammonia sulphate liquor, 
which contains some free acid, is pumped to the 
top of the tower by independent pumps, and flows 





through a valve to the rear of the producers | down the successive tiles, absorbing on its way the 
into the superheaters, which latter consist of a| ammonia from the ascending gas. The ammonia- 
large steel casing with four internal tubes, the gas | charged liquid flows through the depositing-tank at 





they extend 1 ft. 6in. below ground-level. The 


grate is of the Duff type, and a water-lute is| 
provided for enabling the ashes to be drawn off 


without interfering with the working of the pro- 
ducer. The producers are spaced at 18 ft. centres. 

The air blast for the combustion of the fuel in 
the producers is got from two Roots blowers, each 
capable of supplying 12,500 cubic feet of free air 


passing through these tubes while the air-blast the bottom, and is run off at intervals, and subse- 
flows in the opposite direction outside and around | quently evaporated to give the solid sulphate of 
the tubes. Baffle-plates are fitted to ensure that ammonia by the ordinary process. : 

| the air will come in contact with the whole of the| The gas, after ascending the acid tower, is con- 
| tube surface. The superheater is shown to the| veyed through a pipe to the adjacent gas-cooling 
| rear of the top of the producer in the cross-section, | tower, where the temperature is considerably re- 
and is 27 ft. high. At the bottom, where the | duced. This tower also serves the function of a 
| vertical tubes terminate, there is a box, into which! scrubber, the tar being washed out of the gas by 
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long by 60 ft. wide. The engine floor-level is 13 ft. 
above the ground level, and the gas and exhaust 
mains and valves are located below the engine 
floor-level. The exhaust, it may be here stated, is 
carried in cast-iron pipes along this basement into 
steel silencer-chambers provided with an outlet, as 
shown in the cross-section. At present there are 
in the power-house eight engines, of a collective 
power of 4800 brake horse-power, made up of 
two 500-brake-horse-power engines, operating two 
Vickers dynamos, each of 325 kilowatts capacity ; 
one 1000 horse-power engine, operating a 700- 
kilowatt Lahmeyer generator; and a 2000-horse- 
power engine, driving a 1400- kilowatt Vickers 
generator ; with two 400-brake-horse-power en- 
gines, driving air-compressors, which have each 
a capacity of 1200 cubic feet of free air per 
minute, delivered at a pressure of 100 lb. per 
square inch. Work is now in progress for the 
extension of the power-station to accommodate 
another Oechelhauser engine of 2000 horse-power. 


(To be continued.) 





THE CRYSTAL PALACE AUTOMOBILE 
SHOW. 

Ir was hardly to be expected that the Automobile 
Show held at the Crystal Palace—which was opened 
on January 26 and will close on February 3—should 
this year be of a very extensive nature, considering 
that it follows the great show recently held at 
Olympia, and also that steps were taken by the 
trade society representing motor manufacturers to 
prevent their members from exhibiting elsewhere 
than at Olympia. There is no doubt that the 
multiplication of shows is a great tax upon manu- 
facturers, the expense of exhibiting being con- 
siderable. In spite of this, there is what would 
a few years ago have been a very good collection of 
automobiles on view, and the ample space at the 
Crystal Palace enables the vehicles to be displayed 
to advantage. Unfortunately, on the day of the 
opening the Show was by no means complete. 
Several of the stands were entirely unoccupied, 
and, indeed, the carpentry work on some was un- 
tinished, Other exhibitors did not consider it worth 
while to put on view even the cars that they had 
sent, many being covered up with cloths. Again, 
several of the stands were without attendants, or 
were only looked after by persons who had no 
knowledge of the vehicles shown. In another 
respect also the Show is unsatisfactory, some of 
the exhibits being only a repetition of what has 
been seen elsewhere. This custom of exhibiting 
the same thing at different shows seems to be 
increasing. A show-finished chdssis, and some 
vehicles prepared specially for exhibition, appear 
to be kept for the purpose of being passed on from 
exhibition to exhibition. In some cases the stands 
themselves are made so that they can be readily 
taken down and re-erected in other places. For 
these reasons there is at the Crystal Palace a certain 
amount of what was seen recently at Paris and at 
Olympia. 

One of the most extensive exhibits in the 
Exhibition is that of the British Automobile 
Commercial Syndicate, of 97 and 98, Long Acre, 
who exhibit the Spyker cars, there being a 
very fine chdssis, with a 20-horse-power to 28- 
horse-power four-cylinder engine, the cylinders 
of which were 110 millimetres (4.32 in.) by 120 
millimetres (4.72 in.) stroke. The new features 
of the design are the arrangement of the pedals 
for the foot-brake and the clutch. These are so 
fitted that they form a part of the footboard and 
afford a permanent rest for the feet of the driver. 
They can, however, be moved so as to put the 
clutch, or brake, into operation by a muscular effort, 
which is not considerable, but at the same time 
is sufticiently great to demand a conscious effort. 
In this way the operation can elways be effected 
without changing the position of the feet any more 
than is necessary to press the peda’ down. Although 
this may appear a small matter, it is said that the 
strain on the attention of the driver is considerably 
eased, and more rapid control of the car is ob- 
tained. The exhaust-pipes are worthy of attention. 
In order to deliver the gases as quickly as possible 
after they have through the silencer, a 
whirling motion is given to them. This is effected 

y a bar of cruciform section being inserted in 
the pipe, so that it fits the bore. The whole is, ap- 
rently, then twisted, thus giving spiral passages. 
he gases, on emerging to the atmosphere, retain 





the whirling motion imparted to them, and are thus 
delivered more quietly than they otherwise would 
be. The Spyker cars are noted for raising very 
little dust. The peculiar form of exhaust is said to 
contribute to this end, but the principal cause is 
the form of the frame. This consists of a steel 
sheet, which is arched under the mechanism of the 
car, the top edges being bent over to form the side 
frames. The smooth surface thus secured causes 
less disturbance to the air, and dust is therefore 
not so likely to be raised. Another feature about 
these cars is that the engine is held by arms with 
screwed joints, so that the position of the motor can 
be changed, if necessary, to preserve alignment. 
The gear-box is also fitted in the same manner. 
This chdssis was mounted on a turn-table with 
mechanism for revolving it, the same device having 
been adopted at the recent Paris Show. The 
Spyker chdssis is a very fine example of mechanical 
work, and is a credit to Dutch engineering practice. 
It is made by the Trompenburg Manufacturing 
Company, of Amsterdam. The bodies of some of 
the vehicles shown on this stand are also very 
excellently finished. 

Another fine example of a beautifully finished 
chdssis is that of the Rochet-Schneider Compary, 
exhibited by Messrs. Downe and Willans, Limited, 
of Gillingham-street, S.W. The frame is of the 
pressed-steel form, known in France as the embouté, 
with a cross-spring at the back connecting two 
longitudinal springs. All valves are mechanically 
worked, and there is, for the higher powered 
vehicles, a sliding cam-shaft which releases the 
compression to facilitate starting. A gandsome 
landaulette by this firm is also shown. 

One of the most interesting stands in the Exhibi- 
tion is that of Mr. W. H. M. Burgess, of 40, 
Glasshouse-str’eet, Piccadilly, who showed a Pilain 
chassis. This design has a drive of somewhat 
unusual character, by which direct driving is 
obtained at any one of three speeds. There is 
along Cardan shaft from the gear-box extending 
to the back axle. At the end of this shaft are 
three bevel pinions in line; each pinion engages 
with a bevel wheel, these three bevel wheels being 
close together on the axle, and therefore of 
different diameters, one within the other circum- 
ferentially. Any two run idle, the third being 
clamped to the axle by means of a dog-clutch. 
Thus, for the lowest speed the outer, or largest, 
wheel is clamped to the axle, and becomes the 
means of transmitting power from the Cardan 
shaft to the road wheel. For the intermediate 
speed, the middle bevel wheel is put into gear, 
whilst for the highest speed the small, or inner, 
wheel is clamped. On the other side of the pinions 
there is a corresponding bevel wheel, and when this 
is clamped reverse motion is obtained. In this 
way the ordinary sliding change-speed gear and 
gear-box is not needed. By a device for admitting 
air to the cylinder when the throttle is closed, the 
engine is caused to act as a brake. This chdssis is 
also a fine piece of work, the engine being from 40 
to 60 horse- power. 

The Fabry Automobile Company, of 71, New 
Cavendish-street, exhibit a very fine landaulette 
built for the Queen of Italy, as well as a 20 to 40 
horse-power ‘‘Itala”’ car—another good example of 
show finish. 

The Finchley Motor and Engine Company, 
Limited, Finchley, N., exhibit a simple and in- 
genious new mechanical locking device, which they 
call **The Autoloc.” It ec used as a lock, a 
hinge, or a lever, and it is well adapted for a variety 
of purposes, not only on motor-cars, but in other 
directions. It has been designed to overcome the 
defects of the ratchet, as it does away with trigger, 
pawls, c., and is very handy where clamping 
devices have to be resorted to. The device is 
illustrated in Figs. 1 and 2, annexed, from 
which its action may be clearly understood. By 
means of the hand-lever e the lever b may be 
set in either direction in any desired position. 
When, however, the lever e is released, the 
lever b will remain firmly locked, so that exterior 
forces, such as vibration or jar, do not loosen it. 
The locking device is composed of two balls c, ¢ 
which lie in an annular space formed between the 
boss of the locking-lever b and the fixed cap a. 
Owing to the boss on 6b being made eccentric in 
shape, the annular space between it and « dimi- 
nishes in width on each side of the centre line, as 
shown. The balls c, c are separated by the spring 
d, and are forced apart by it into close contact 
with the interior surface of the cup « and the 


exterior surface of the boss on b. If force be 
applied to the lever b, it will be seen that the 
arrangement forms a dead-lock and prevents the 
lever 6 turning on its axis in either direction. 
The operating lever e is mounted on the same 
axis as the locking-lever ), and on it are lugs f, f 
which enter the cup aand have the faces f', f! very 
close to the locking-balls c, c. The opposite faces 
S*, f? of the lugs have a clearance between them 
and the lever 6 slightly greater than the clear- 
ance between the faces f!, f! and the balls c, c. 
This arrangement makes it possible to manipu- 
late the lever b when desired, the effect of 
movement communicated in either direction to 
the lever e being as follows :—The moment that ¢ 
is moved one of the faces f! comes in contact with 











ff 


the hindmost ball (depending on which direction ¢ 
is moved), and the spring d is slightly compressed. 
The ball then falls out of contact with the wall of 
the cup a and the surface of the boss on the lever b, 
owing to the annular space being tapered. By 
slight additional movement of the lever e the 
advance face f* comes in contact with the locking- 
lever 6, with which it engages and forces it forward, 
the foremost ball c at the same time coming out 
of close contact with the wall of the cup a 
and the boss of the lever b, forming at once a 
free-wheel action. When, however, the force 
actuating e is withdrawn, the balls are again pushed 
tightly into the tapering portions of the recess, and 
the lever b is once more locked. The cup a and 
the cam surface of the locking-lever b are grooved 
to fit the contour of the balls. In this way pitting 
is guarded against, and any regular wear there 
may be is taken up by the springsd. Many pur- 
poses to which the ‘‘ Autoloc” may be applied will 
suggest themselves ; it is therefore not necessary to 
enumerate them. 

Messrs. T. J. Harman and Co., of 20, Regent- 
street, exhibit cars by Vinot and Deguingand, of 
Puteaux, Paris. There is a 14 to 20 horse-power 
chdssis also shown, having a four-cylinder engine, 
and fitted with the Vinot and Deguingand clutch ; 
this we illustrate in Fig. 3. Instead of being fixed 








WY 

















on the shaft in the usual way, the male clutch D is 
free to take any position within certain limits, being 
attached by a spherical bearing, shown at H. The 
clutch also is fitted with studs F, which are covered 
with india-rubber balls. These balls engage in two 
circular holes, marked C, bored in the aluminium 
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plate, which is fixed on the collar of the shaft at A. 
The shaft is supported at A in a bearing, and is 
end on to the crank-shaft of the engine, the gear- 
shaft being driven by means of the flange B. The 
clutch is worked by means of a ball - bearing 
placed in the box E. The operation is as follows : 
—-When the surfaces of the clutch are in contact 
the arms C are driven by the two studs F, and if 
any bending of the chdssis throws the engine and 
gear-box out of alignment, the clutch, being free to 
take any position round the shaft within the neces- 
sary limits, corrects the disturbance. 

The Thames Iron Works Shipbuilding and En- 
gineering Company, of Greenwich, exhibit a power- 
ful chdssis of a 24 to 30-horse-power omnibus. There 
are four cylinders, and the drive is by a longitudival 
shaft from the engine acting on a cross-shaft, and 
then by chain gearing to the driving axles. The 
omnibus for this chdssis will run 15 miles an hour 
at full speed, and has three speeds and a reverse. 
The radiator consists of a number of small vertical 
tubes of }-in. outside diameter, and spaced about 
}io. They run from the top to the bottom chamber, 
passing through perforated plates at the driving 
end, the plates forming gills for additional radiating 
surface. The water is distributed from the top 
chamber equally through the vertical tubes by a 
bafiie-plate. The same firm exhibit a 1-ton delivery 
yan, and the chdssis for the same, which has an 
Aster engine. The Company, however, make their 
own engines for this type of vehicle. There is also 
shown a 4-ton steam lorry, with a locomotive boiler 
and compound engine. 

Amongst other exhibits may be mentioned those 
of Messrs. T. F. Cox and Duffin, of Sydenham, 
who show a 16 to 20-horse-power ‘‘ Decauville ” 
chassis. The Vulcan Engineering Company, of 
Barnes, also exhibit a chassis. This firm has a large 
stand, but other exhibits were not on view at the 
time of our visit. The Zenith Motor Engineering 
Company, of Finsbury Park, show their very novel 
form of bicycle, which is known as the ‘‘ Zenith” 
bi-car. On the same stand there is a tri-car on 
the same principle. This is an interesting form 
of vehicle, but one which could not be described 
without illustrations. It is claimed for it that 
it runs without vibration, and is not subject to 
side-skidding. These are valuable characteristics. 
Messrs. Reynold Jackson and Co. exhibit a 9-horse- 
power Jackson dog-cart with a De Dion motor, 
and also a 6-horse- power Jackson dog - cart. 
These are good-looking vehicles of a useful type, 
there being room for plenty of luggage. The 
Krieger Electric Storage Syndicate, of Eccleston- 
square, S.W., show two electric broughams and a 
landau. Messrs. A. Darracq, of 433, Oxford-street, 
have a big show, in which they exhibit the four- 
cylinder 20-horse-power chdssis which was shown 
at the Paris Salon—a fine example of show finish. 
The Central Motor-Car Company, of 117, Long 
Acre, W.C., exhibit the Ryknield touring-car. 
On this stand there is a chdssis differing from 
the majority of those shown in the fact that it is 
in a state similar to that of those sold to customers, 
and not specially prepared for exhibition ; it is 
none the less welcome on that account. Mersrs. 
Ransomes, Sims, and Jefferies, of Ipswich, have four 
petrol-driven motor lawn-cutters on show, ranging 
from 24 in. and 2?-brake-horse-power motor up to 
42 in. with 6-brake-horse-power motor with high- 
tension rotary magneto. The price of the former 
is 75l., and of the latter 1501. The Magneto 
Motor - Manufacturing Company, of Lewisham, 
exhibit a four-cylinder ‘‘ Barnes” motor-car of 
12 horse-power, and a two-cylinder ‘‘ Barnes ” tri- 
car of 6 to 8 horse-power. They also show a four- 
cylinder bicycle. It is claimed that with this 
number of cylinders there is no danger of side- 
tlip. The Rex Motor-Manufacturing Company, 
of Coventry, show motor-bicycles and an 8-horse- 
pe: twin-cylinder tri-car. The Fiat Motors, 
uimited, of Long Acre, W.C., exhibit a very 
handsome 20 to 40-horse-power shooting brake to 
carry twenty people ; this is a fine roomy vehicle 
with omnibus body.. Mr. Eugen Baedeker, of 
Newcastle-street, Farringdon-street, exhibits the 
‘‘Durkop” four-cylinder 44-horse-power motor- 
cycles, having magneto ignition inside the crank- 
case. Messrs. Humber, Limited, of Holborn 
Viaduct, show three cars of their well-known 
make. The Horley Motor Company, of Horley, 
Surrey, show two cars ; one a two-seater, having a 
single-cylinder 9-horse-power engine, three speeds 
and a reverse. 

The exhibit of boats is more interesting than 








that of cars. One of the most notable exhibits 
is that of Mr. James Taylor, of Chertsey, 
who shows a 25-ft. shallow-draught motor- 
launch, having a 6-horse- power two-cylinder 
engine. The model of this is of novel design, 
and is of considerable interest. Figs. 4 and 5 
illustrate the shape of the hull, Fig. 5 show- 
ing the boat tilted on its side, so as to exhibit 
the form. The bottom is flat, there being a 
square bilge or chine, like that of a barge. The 
bottom of the boat from the stem up toa station 
somewhat aft of amidship section is curved slightly 
upwards longitudinally in the manner shown in 
Fig. 4 (we have slightly exaggerated. the curve 
in order to make the illustration plainer) ; that 
is to say, it presents a concave surface to the 
water, and is therefore the reverse of camber. The 
forefoot, accordingly, is deeper in the water than a 

rt of the hull further aft. The result is, we are 
informed, that the diverging wave thrown off is 


small or grey \arpaa that, in itself, is a great | cylinder head a hollow cast-iron ball, which opens 


advantage in a ¢ used up-river or in canals, as 
it allows a fair speed to be attained without wash- 
ing the banks. A further advantage which is 


secured by this type of construction is that the 
This 


vibration of the boat is exceedingly small. 


|power ‘* Buffalo” motor. 
| ample of Thames boat building. The motor is of the 


width of the boat is 5 ft. A 12-ft. by 4-ft. 6-in. 
wide clinker-built boat, of larch, with teak fittings 
and a 2-horse-power engine, is also shown. On 
the same stand is shown a Truscott low-tension 
magneto, 

The British Buffalo Marine Motor. Company, of 
Chiswick, exhibit a very nice 25-ft. carvel-built 
launch, built of mahogany, and fitted with a 10-horse- 
This also is a good ex- 


four-cycle type. There is also shown on the same 
stand the four-cylinder ‘‘ Buffalo”. marine motor 
which was fitted in the Wizard, a boat that ran 
second in the New Carnival race of 142 miles. The 
same firm show a 10-horse-power Mietz and Weiss 
paraffin marine motor. This class of engine is 
chiefly intended for commercial oor pane y In this 
design the cylinder ports are opened and closed by 
the piston, so that no separate valves are needed. 
For effecting ignition there is fitted into the 


into the combustion chamber of the cylinder: On 
the end of this ball is a triangular-shaped lip pro- 





jroting into the combustion chamber and directly in 
ine with the injection-nozzle from the oil-feed Pipe 
entering the side of the cylinder. For. starting the 




















one can understand, as the motion due to the|engine the ball is brought to a dull red-heat by 
elasticity of the hull would be checked by the fore-| means of a hydro-carbon lamp attached to the 


foot being immersed, instead of rising out of the | engine, and operated by compressed air. 


To heat 


water, as is the case when boats of ordinary con- | the ball takes four to five minutes, and when this 
struction are driven at speed. The after part of |is completed the engine is ready to be started. 


the boat is equally novel. 


About one-third of the | The oil-feed pump injects oil through the injection 


length from the stern the water-lines are drawn in | nozzle, when it is vaporised by the heat of the igniter- 


up to the stern-post, through which the propeller | ball and mixed with the air. 


shaft projects; above this is a superstructure, 
which starts just below the water-line, forming, 
as it were, a large counter, but with the bottom 
edge immersed, and beneath which the propeller 
works. The rudder is carried abaft the pro- 
peller on a rudder-post, which is supported by 
a skeg. The after superstructure, or counter, is 
hollowed up in the tunnel form, well known in 
connection with the shallow-draught boats built 
by Messrs. 
It is said that with this form of construction 
the forward part of the boat does not rise when 
the boat is driven at speed. Whether this is due 
to the pressure of the water amidships, where the 
concave part of the bottom dips down again, it is 
difficult to say ; but if this were the case, it would 
tend to neutralise the lifting of the bow. The desi 

is one of considerable interest, and has been the 
result of a large number of experiments made by 
Mr. Taylor, who has constructed several full-sized 
hulls to try the result of different shapes. Having 
a flat bottom, the boat is, naturally, only suitable 
for smooth water. This boat is very well finished, 
the sides being without longitudinal seams, it being 
possible to get the whole depth in with a single 
plank of mahogany. There is, in the boat ex- 
hibited, a round stern in one piece, steamed and 
bent. Square-stern boats are also made, this con- 
struction being somewhat cheaper. Mr. Taylor 
also shows a very whaheenmbtoslines 30-ft. cruiser, 
built of mahogany. 

The Burnham Motor. and Boat Company, of 
Burnham-on-Crouch, Essex, exhibit two well- 
constructed 14-ft. motor dinghies, carvel-built, and 
fitted with the 3-horse-power single-cylinder Trus- 
cott two-cycle motor, with reversing propellers and 
water-cooled exhaust ; the latter feature is a de- 
sirable one in boats of this type. The exhaust-pi 
from the engine terminates in a nozzle, which dis- 
charges into a pipe, through which the cooling water 
from the cylinder jacket flows. In this way the 
exhaust gases are condensed, and, together with 
the cooling water, are ejected at the stern of the 
boat in the shape of steam and a little water, there 
being, it is said, little noise and no smell. The 





Thornycroft and Messrs.. Yarrow. 


When the mixture 
is sufficiently compressed an explosion is caused, 
thus giving the working stroke. The heat of the 
igniter-ball is maintained by the successive explo- 
sions. These engines can be worked with common 
paraffin oil, or crude oil, as low as 28 dey. gravity. 
Paraftin is recommended as the most suitable fuel, 
being clean and easily obtained. The engines are 
guaranteed to give 1 brake horse-power per pint 
of oil per hour under full load. ft will be seen 
that with this engine neither vaporiser nor electrical 
sparking devices are needed. According to parti- 
culars furnished, a single 3-in. by 3-in. cylinder 
will give 14 horse-power at 800 revolutions a 
minute. The weight of the engine is 175 lb. At 
the other end of the scale is the 60-horse-power 
engine, with four cylinders, 8 in. in diameter by 
8 in. stroke, the number of revolutions being 415. 
The weight of this engine is 5000 lb. 

Messrs. Norris and Henty, of 87, Queen Vic- 
toria-street, E.C., show a four-cylinder 65-brake- 
horse-power Gardner petroleum marine engine, and 
also a smaller single-cylinder Gardner marine en- 
gine, to be worked either with petroleum or petrol, 
and made by Messrs. L. Gardner, of Patricroft, Man- 
chester. The Gardner engine is chiefly used for 
commercial purposes, but the four-cylinder engine 
shown at the Crystal Palace has been constructed 
for an auxiliary power yacht. The vaporising of 
petroleum in this engine is effected by a lamp, the 
waste heat generated by the engine being of too 
variable and uncertain a nature in its range of 
temperature to be used with advantage, especially 
if the engine is running at variable power. Igni- 
tion is by magneto. This 65-horse-power engine 





can be started by hand by one man, there being 
an arrangement for releasing the compression for 
the purpose by shifting the cam-shaft in the usual 
way. 

Gaines Reversible Propeller Company, Limited, 
of Stonecutter-street, E.C., show the propeller 
which they have introduced so largely for motor- 
boats. These propellers are now being used for 
vessels of considerable size, a three-bladed example 
shown at the Crystal Palace being for engines of 





100 horse-power. Another of these reversible 


_ engine. These are both handsome boats, con- 
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FOUR-CYLINDER COMPOUND LOCOMOTIVE FOR THE PARIS-ORLEANS RAILWAY. 


CONSTRUCTED BY THE SOCIETE ALSACIENNE 


DE CONSTRUCTIONS 


MECANIQUES, BELFORT. 











Fie 
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screws is for a twin-screw motor- yacht of 80/described. Under these circumstances we merely 
horse-power. This vessel is to be propelled by | append the following dimensions, the general draw- 


two Gardner petroleum engines of 40 horse-power 
each. It may be added that the gas-engine 
barge Duchess, owned by Messrs. J. I. Thorny- 
croft, which is now making an experimental 
tour of the canal system of England, is fitted 
with one of these propellers. It has been put 
to a pretty severe test in some of the shallower 
canals, sacks and other objects being picked 
up from the bottom and twisted round the pro- 
peller. On the same stand is shown a fore-and-aft 
feathering and reversing two-bladed propeller of | 
20 horse-power. This is for a sailing yacht, the 
blades being put in the fore and aft direction, so as 
not to impede the progress of the vessel when under 
canvas. The company are prepared to construct 
propellers from 1 horse-power up to 300 horse- 
gern For larger sizes there is an arrangement 
y which the motor clutch is disconnected before 
reversal takes place. 

Messrs. J. King and Co., of Limehouse, show 
two motor-boats, and motor-engines of the two-|° 
cycle type. Messrs. Bauers and Phelps, of Putney, 
also show a flat-bottomed boat, fitted with a single- 
cylinder Gardner petrol-engine of 34 horse-power. 
This is a nicely-designed engine of strong construc- 
tion, accessibility being a noticeable feature. The 
Saunders Launch-Building Syndicate, of Cowes, 
show a handsome 24-ft. yacht’s motor-launch ; also 
a 16-ft. yacht’s sea-going motor-dinghy. In both | 
these the engine is placed forward, giving plenty | 
of room in the stern-sheets. ‘he dinghy has a turtle | 
back forward, and a single-cylinder Gardner petrol. | 





structed on the Saunders system, by which the 
planking is sewn together with copper wire. 

The Exhibition also includes the usual collection of 
motor clothing, tyres, accessories, and other objects 
more oz less directly connected with motoring. 








FOUR-CYLINDER COMPOUND LOCOMO- 
TIVE FORTHE PARIS-ORLEANS RAILWAY. 


Tue locomotive which we illustrate on our two- 





Diameter of high-pressure 
cylinders... ae wee 
Diameter of low-pressure 
cylinders ao oe 
Stroke kins _ “ie 
Cylinder volume ratio ... 
Maximum valve travel ... 
Boiler—working pressure 
sss mean diameter ... 
volume of water 
i < steam 
Number of tubes (Serve) 
Distance between the 
tube-plates ae ie 
Heating surface—fire- box 
Heating surface — tubes 
(Serve) ... ae 
Heating surface—total ... 
Grate—length Pe 
es breadth 
Bat oe ate es 
ie wheels—diameter... 
» _ wheel-base ... ee 
Coupled wheels—diameter 
Fixed wheel-base ... sea 
Total wheel-base ... ie 
Total length of the engine 
over the buffers oa 
Distribution of weight 
(full working order) :— 


” 


ings, Figs. 2 and 3, and the cross-sections, Figs. 4, 5, | 
and 6, indicating the constructional details. 


360 mm. (14.17 in.) 


600 ,, (23.62 ,, ) 
640 ,, _ ») 


2.7. 
140 mm. ( 5.51 in.) 

16 kg. (235 lb. per sq. in.) 
1.513 m. (59.56 in ) 
5.680 cub. m. (201 cub. ft.) 
2.900 ,, (102 ,, 
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4.400 m. (14 ft. 5 in.) 


16.17 sq. m. ( 174 8q. ft.) | 


223.23 ,, (2403 ,, ) 
230.40 ,, (3077 ,, ) 
3.10 m. (10 ft. 2 in.) 

lm.(3,, 33,. ) 


-) 
2.300 m. ( 7 ft. 64 in.) 
1.850 ,, (6,, 1 in.) 
4.200 ,, (13 ,, 98 ,, ) 
8 250 ,, (27,,1 ,, ) 


11.645 ,, (38 ,, 24 ,, ) 


Bogie axles Fi ...19.800 tonnes (19t. 9c. 3q.) 
Leading axles ... ...18.000  ,, (17t.14¢.1q.) 
Intermediate axles ...18.000 ,, (17t.14¢.1q.) 


Trailing axles ... ass 
Total weight in full work- 
ing order = 
Total weight empty 
Tender—capacity of the 
tanks... _ : 
Tender—number of axles 
Tender—weight in work- 

ing order... 


18.000 ,, (17t.14¢.1q.) 


73800 ,, (72t.12c.2q.) 


...67.600 ,, (66+. 17 q.) 
. 17 cub. m. (600 cub. ft.) 
3 


...87.500 tonnes (36 t. 18 c.) 


Tender—weight empty "16.900 ,, (16t. 12. 3q.) 


” total lengt 

Total length of engine and 

tender over the buffers 
Total wheel-base ... 


We are indebted to M. 


6.095 m. (20 ft.) 


17.740 m. (58 ft. 2 in.) 
16.226 ,, (49 ,, 11%,, ) 


E. Solacroup, the chief 


age plate, and on the present and opposite pages, ineer of the Orleans Railway Company, for the 
oo been constructed at Belfort by the Bocisté Alsa- | aonerio 8 we reproduce here, pes for Sap deviastor 


cienne de Constructions Mécaniques, and is one of | 


service on the Orleans Railway of France. Another, | 
‘* No, 4023,” was exhibited at the Liége Exhibition. 
These eng‘nes are used for heavy passenger traffic, and 
run at an average speed of from 75 to 80 kilometres (47 


to 50 miles) per hour; the route upon which they are | Edited by Miss Emmy Janes. Published by Messrs. | 


: 9 . . rticulars ; our thanks are also due to the builders 
a series of similar engines built by that company for | for the photograph. 








- N NNUALS. . 
The peers | "Hoa aes Directory, 1906. | have received the Barclay Locomotive Calendar. 


prectpolly ewployed being from Paris to Tours, 240} Adam and Charles Black, Soho-square, London, W. 
ilometres (150 miles), and from Tours to Angouléme, | Crown 8vo., bound in cloth. [Price 2s. 6d. net.]— 


214 kilometres (133 miles), there being a number of 
intermediate stopping-places. In design they are very 
similar to the latest types introduced on the Northern 
and Gastern Railways of France, which wehaverecently 





This is the twenty-sixth year of issue of a useful 
manual for ladies in any position in life, giving ex- 
haustive data on educational subjects ; training ; em- | tories. The Council has decided to offer yearly for com- 
ployments and profersie=s; industrial situations and | petition two scholarships, worth 25/. each. 





legislation relating to same, and so forth. A large 
portion of the book deals with the work of philan- 
thropy carried out by women’s associations in different 
part of the country ; the various homes, their benefi- 
cent work, and their aim and rules are also reviewed. 
The book covers over 400 pages; it deserves a wide 
circulation. 


The Writers’ and Artists’ Year-Book, 1906. Pub- 
lished by Messrs. Adam and Charles Black, Soho- 
square, London, W. Crown 8vo., limp cloth. [Price 
1s, net. |}—Contains a list of papers and magazines, with 
details on articles and illustrations required ; a list 








) | of British and American publishers ; of colour printers 


| and literary agents ; and will be found useful for refer- 
j ence by members of the rising generation who know a 
| subject thoroughly, and who have /a plume facile. 


The Local Government Annual and Official Directory, 
1906. Edited by 8S. EpcrcumsBe Rocers. Published 
by The Local Government Journal, Limited, 274, Far- 

ringdon-street, E.C. In cloth covers, price ls. 6d. 
| Fifteenth year of publication.—-Opens with a local 
| government remembrancer of reports and events of the 
| t year, with abstracts of the local government 
| legislation passed during the same period ; contains a 
directory of the London County Council, and other 
boards, district councils, committees, &c. 


W. H. Smith and Son's Annual, 1906.—A very inter- 
esting book and diary, giving an illustrated history of 
this well-known firm; hints on the use and manufac- 
ture of half-tone blocks; lists of London and provincial 
papers; and general information relating to news- 
papers, books, printing, binding, &c. The order-lists 
will be found useful by merchants who deal with the 
publishing trade. The book is very neatly and care- 
| fully got up. 


Almanacks, J'c.—Messrs. John I. Thornycroft and 
Co., Limited, have published a very artistic calendar, 
|showing some of their specialities, and giving the 
| addresses of their offices and works.—We have re- 
|ceived from Messrs. Johnson and Phillips, Limited, 
| Old Charlton, a neat desk-calendar, which gives on 
/each monthly card an illustration of work on cable 
| contracts carried out by them during the past year. — 
| Messrs. Peckett and Sons, Atlas Locomotive Works, 
Bristol, have also sent us a neat monthly almanack, 
| showing one of their ‘‘ standardised 14-in. locomotives. 
| —We have received from Messrs. A. Ransome and Co., 
| Limited, manufacturers of wood-working machinery, 
| Newark-on-Trent, a small almanack and blotting-pad 
| combined.—From Messrs, Andrew Barclay, Son, and 
|Co., Limited, of Caledonia Works, Kilmarnock, we 











EtecrricaL EnGingers.—The Council of the Arm- 
strong College, Newcastle-on-Tyne, has resolved to esta- 
| blish a chair of electrical engineering, and has voted 
2600/. towards forming a new electrical engineering labora- 
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SHIPBUILDING AND MARINE 
ENGINEERING IN 1905. 
(Concluded from page 121.) 

East oF ScoTLann. 

Tux firms in the ports on the East Coast of Scotland 
have considerably improved on their total of the two 
preceding years; but the 48,000 tons, made up of 
ninety-five vessels, launched in 1905 is still less than 
the output of 1902, and falls considerably short of the 
large totals in the early nineties, when 70,000 tons 
was reached. The majority of the vessels were small 
craft engaged in fishing and coasting. Indeed, seventy 
were fom than 500 tons, while the largest was under 
5000 tons. There were twelve between 500 and 1000 
tons ; seven between 1000 and 2000 tons; four be- 
tween 2000 and 3000 tons ; and two between 4000 and 
6000 tons—both built in Dundee, by Messrs. Gourlay 
Brothers and Co.—and one of them was for Hamburg. 
A larger proportion than usual of the tonnage was for 
foreign owners, Germany taking, in addition to the 
steamer mentioned, posse iti small craft, making alto- 
gether 5306 tons. South America took quite a number 
of small craft and two moderate sized vessels, the 
total being 4016 tons, The Colonies were responsible 
for 2572 tons, and of the other foreign tonnage Bel- 
gium took 1037 tons, France 530 tons, and the United 
States 300 tons, the latter a steam-yacht. The total 
foreign tonnage was thus 13,881 tons, which compares 
with 7310 tons in the previous year ; the proportion 
to the total, therefore, is 28.8 per cent., against 24.4 
per cent., which latter is about an average. The 
ratio, however, fluctuates very considerably. Of the 
total of 48,000 tons, only 430 tons were sailing craft. 
A large proportion of the work consisted of steam 
trawlers. Indeed, practically all of the vessels built 
at Aberdeen were fishing-boats. The tonnage and 
horse-power produced by the respective firms are 
set out in Table XIV., and do not call for much 
comment. The Grangemouth Company’s total is made 


TaBLeE XIV.—Shipbuilding on the East Coast of Scotland, 


1905. 1904. 1903. 
Name of Firm. - Pheer aon bkenee SA a 
No. Tons. H.-P. Tons. Tons. 


Forth. 


Grangemouth Company, 

Grangemouth .. Ss 4,818 — 6,038 7,506 
Ramage and Ferguson 

Limited, Leith. . 3,498 5,090 2,990 5,237 


Scott, of Kinghorn, Ltd 
Hawthorns and Co., Ltd., 
Leith .. e <a 
Mackay Brothers, Alloa 
J. Cran and Co., Leith .. 
J. Miller, St. Monance, 
and Anstruther sa 
Menzies and Co., Ltd., 


1,730 2,530 | 1,380 1,000 
2,169 | 250 1,006 
809 «1,775 «152830 
“| — 266 580 


a owe ow oo ao 
— 
= 
w 
o 


Leith... |= — 1,250 — -- 

Carron Company, Carron} — 89 
Tay. 
Gourlay pretiensend Co.| 6 11,967 | 10,400 489 2,466 
Caledon Company 5 8,356 11,150 | 6,381 | 10,339 
Montrose Company -| 7 8,010 cere 3,100 
Dundee Company ..| 14 2,078 — | 886 2,858 
Cooper and Greig - 14009; — ~ 
Aberdeen. 

Hali, Russell, and Co. ..| 8 5,826 5,680 | 6,221 | 3,163 


John Duthie Company, | 





Torry... = . 7 2,149 — | 780 _ 
A. Haliand Co... _..| 7! 1,220 2,505 | 721 | 1,979 
J. Duthie, Sons, and Co.) 4 914 -- 623 1, 
W. Geddes ee e 3 w34 _ 386 
J. Abernethy and Co, ..| — - 2,920 — 

Clyne, Mitchell, and Co.| — 700 _ 


up of five merchant steamers, ranging up to 1832 tons, 
and is in addition, of course, to the output from the 
company’s works at Greenock. Messrs. Ramage and 
Ferguson, Limited, built two steam-yachts, two sal- 
vage steamers, and a small coasting steamer. Of 
Messrs. Scott of Kinghorn’s three steamers, two 
were for Buenos Ayres, and they have two foreign 
vessels on hand of 2450 tons. The American yacht, 
already referred to, was built by Messrs. Hawthorns 
and Co., Limited, who also built another yacht for 
Leith, The work at Dundee consisted mostly of 
trading steamers, and all of the larger vessels of the 
Kast Coast were built in this district by Messrs. 
(iourlay Brothers and the Caledon Company. The 
produ stion on the Forth is only 1700 tons greater than 
in the previous year, while at Dundee the total is 
25,000 tons, as against 10,000 tons in 1904, and at 
Aberdeen 9700 tons, as compared with 8700 tons in 
1904. 


Work 1x Hanp IN Tue Unitep Krxapom. 


From Lloyd’s returns we have made a table showing 
the tonnage of merchant vessels and warships in course 
of construction in the United Kingdom for several 
years. At the present time there is more merchant 
work in progress than has been the case at any corre- 
sponding period since 1902, and the decrease upon the 
figure of that date is only 4000 tons; at the beginning 
of 1899 there were 46,000 tons more than is the case 


now. Nevertheless, the result must be considered 





very satisfactory, being nearly 30 per cent. higher than 
a year ago, and 51 per cent. greater than at the 
beginning of 1904. The warship tonnage, however, is 
less ; but as Lloyd’s figures do not include the three 
large cruisers of the Invincible class (see ENGINEERING, 
vol. Ixxx., 842) which are shortly to be laid down, 
one each at Elswick, Clydebank, and Fairfield, the 
condition, even as regards warship work, may be con- 
sidered as equal to that in any year since 1901, so that 
the total of merchant and warship work is highly satis- 
factory. 


TaBLE XV.—Tonnage in Course of Construction in the 
United Kingdom at January 1, 1895-1906. 


Warships. Total. 





Merchant Ships. 
No Tons. No. Tons. Tons. 
1895 324 66 260,985 919,271 
1896 377 711,562 68 306,580 1,018,142 
1897 390 784,711 94 330,005 1,114,716 
1898 505 1,013,319 95 312,920 1,326,239 
1899 584 1,401,087 | 91 410,985 1,812,072 
1900 538 1,306,751 81 423,755 1,730,506 
1901 443 1,269,919 65 390,145 1,660,064 
1902 469 1,359,205 45 333,325 1,692,530 
1903 387 1,024,067 57 300,690 1,324,757 
1904 386 898,478 63 309,510 1,207,988 
1905 403 1,049, 54 282,8. 1,332,670 
1906 515 1,355,756 55 262,025 1,617,781 





As to the distribution of work in the various 
districts, the details in Table XVI. will be scanned 
with interest. Every district has improved on its 
position of a year ago, and the addition to the, tonnage 
of 1904 is still more marked, with the single exception 
of Belfast. As compared with a year ago there is an 
increase in the case of Belfast of 14? per cent., in 
Glasgow 24? per cent., in Greenock 58} per cent., in 

TaBLE X VI.— Work in Hand in Principal Districts 

at January, 1903-6 (Warships Excluded). 





District. | 1906. | 1905, 1904. 1903. 

tons | _ tons tons tons 

Belfast a --| 194,510 | 169,510 200,333 225,940 
Barrow, Maryport, &| 

Workington “ 8,240 | 8,680 32,570 27,090 

Glasgow pe ..| 283,780 | 227,345 153,616 240,473 

Greenock 219,555 | 138,590 105,604 114,358 


Hartlepool & Whitby| 76,630 | 49,617 5,603 48,351 
Middlesbrough and 


Stockton 88,051 | 44,610 61,954 40,174 
Newcastle .. ‘ 253,894 | 202,615 152,341 168,109 
Sunderland .. -- 174,109 | 166,362 106,187 118,051 


| 


Hartlepool 55 per cent., in Middlesbrough 97 per cent., 
in Newcastle 25} per cent., and in Sunderland 4.8 per 
cent. When comparison is made with the figures of 
1904, the improvement in the case of Glasgow is 85 per 
cent., Greenock 108 r cent., Hartlepool 38} per 
cent., Middlesbrough 424 per cent., Newcastle 614 per 
cent., and Sunderland 64 percent. In Belfast, how- 
ever, there is a decrease of 6000 tons, or 3 per cent. 


Foreign CountRiEs, 

Lloyd’s Registry has also issued its annual statistical 
abstract dealing with the shipbuilding production of 
all colonial and foreign countries, as well as of the 
United Kingdom. In regard to the latter, Lloyd’s 
total, including warships, is 823 vessels, of 1,752,969 
tons, whereas our summation of the shipbuilders’ 
returns shows an output of 1266 vessels, of a total 
tonnage of 1,824,750 tons. There is thus a differencs 
of 72,000 tons; but it should be remembered that 


TaBLeE X VII.—Tonnage of Ships Launched (including 
arships) in each Maritime Country. 


— 1992. 1903. 1904. 1905. 





Austria-Hungary... 23,361 28,848 28,125 26,832 
Belgium e es 14,946 12,804 | 6,686 2,000 
China .. oe we 3,400 2,364 | 709 5,070 
Denmark Fr ie 27,148 32,059 | 15,859 17,557 
France .. * ..| 236,635 123,528 | 124,845 105,365 
Germany wh --| 257,885 245,084 | 247,167 295,010 
Holland - $e 78,973 59,594 61,404 44,357 
Italy .. = os 62,288 57,389 58,678 74,859 
Japan .. we 5 36,481 41,004 33,577 50,075 
Norway ad “ 37,878 41,599 50,469 52,580 
Russia .. 7 a 52,579 45,404 8,143 17,559 
Sweden os a 9,030 15,505 10,375 13,652 
Other European 

countries .. - 5,507 3,669 3,436 5,894 
United States . . .. 396,433 450,090 409,403 401,027 
Other countries “ me 592 763 2,530 
Colonies od “a 28,819 34,690 30,965 10,798 





Total foreign and 
colonial .. 1,266,363 1,194,223 1,090,604 1,125,164 
United Kingdom _..._ 1,521,698 1,342,508 1,332,337 1,752,969 


Total for world .. 2,788,061 2,536,731 2,422,941 2,878,133 





Lloyd’s do not take cognisance of vessels under 100 
tons, whereas we have included all the miscellaneous 
small craft constructed round the coast. Conse- 
quently, we account for 443 vessels more than Lloyd’s, 
including two or three ship-shape caissons, &c. The 
dissimilarity, therefore, is easily understood. In the 
appended tables we have taken Lloyd’s tables for the 





United Kingdom, as the basis is the same as with 
foreign countries. It will be seen by reference to 
Table XVII. that the production in the United 
Kingdom is about 32 per cent. higher than in the 
previous year, whereas in the case of colonial and 
foreign countries the increase is only 3.2 per cent. 
The foreign total is the lowest for several years, 
excepting only 1904, the decrease from 1901 being 
223,000 tons, equalling 164 per cent. In the case of 
Britain there is an increase upon that year—which 
marked the highest point in British shipbuilding—of 
about 16,000 tons, equal to 1 per cent. 

The decrease in foreign tonnage is partly due to 
warship work ; only ninety warships, of 233,410 tons, 
were launched during the year. This, as shown in 
Table XVIII., is 64,000 tons less than in the previous 
year, 4000 tons less than in 1903, and 22,000 tons 
under the total of 1901. The total, however, is still 
far above the average of the preceding ten years. The 
British warship output is rather greater than in the 

revious year, but is 22,000 tons less than in 1903. 
The British figures are also given in Table XVIII, 
and these include the warships built in this country 
for foreign navies. As we referred at considerable 
length to the warship work in a previous article (sea 
vol. lxxx., page 874), we need not enlarge upon the 
subject here. The largest addition to foreign war 
fleets is in the case of the United States, where seven 
vessels, of 98,200 tons, were launched. Germany 
comes second with sixteen vessels, of 39,587 tons; 
France third with eighteen vessels, of 32,241 tons; 
Japan next with fifteen vessels, of 18,352 tons,. which 
excludes the British-built vessels ; Austria-Hungary 
one vessel, of 10,430 tons; Russia two vessels, of 
10,251 tons ; Sweden two vessels, of 8370 tons ; while 
the other additions were small. 

TaBLe XVIII.—Number and Tonnage of Warships 

Launched, 1892-1904. 














British. Foreign. 

No. Tons. | No. Tons. 
1892 .. es 30 151,157 | 53 157,744 
1893 .. ne 18 45,898 33 133,635 
1894 .. Me 31 32,971 27 87,050 
1895 .. Je 59 148,111 23 100,614 
1896 .. oa 55 163,958 | 37 167,833 
1897 .. » 48 95,465 | 42 133,435 
1898 .. as 41 191,555 , 50 175,318 
1899 .. és 35 168,590 56 176,170 
1900 .. * 29 83,364 | 70 192,100 
1901 .. a 41 211,969 | 82 255,578 
1902 .. s 23 94,140 80 191,166 
1903 .. en 41 151,890 78 239,210 
1904 .. me 87 127,175 65 307,831 


1905 .. os 28 | 129,801 90 233,410 





The merchant production of foreign countries has, 
in the past five years, slightly decreased to about 
nearly 900,000 tons in 1905. This decrease from a 
maximum of over a million tons in 1901 and 1902 does 
not reduce the significance of the fact that whereas in 
the early nineties the merchant work turned out by 
foreign countries did not exceed a quarter of a million 
tons, it has, since 1897, averaged nearly a million 
tons. With keener international competition in recent 
years there has been a slight retardation in this pro- 
gress. The tonnage of merchant vessels of 100 tons 
gross and upwards, launched in the principal countries, 
is shown in Table XIX. Lloyd’s figures are given in 
each case. In the United Kingdom there have been 
considerable fluctuations, but our total has dropped 
to 60 per cent. of the total output of the world. 

The country having to its credit the next greatest 
total after the United Kingdom is the United States, 
which, last year, constructed 200 vessels, of 302,827 tons, 
62,000 tons more than in the previous year. American 
builders account for 58? per cent. of the total increase 
in the colonial and foreign output for the past year. 
Little of this tonnage, however, will come into com- 
petition with British ships, as only three sea-going 
steamers of over 3000 tons were included. The great 
majority of the vessels were for the Lakes, for which 
195,000 tons were built. In the previous year the 
Lake tonnage only made up 49,000 tons, while the 
average in the three preceding years—1901-3—was 
163,000 tons. A notable feature in connection with 
these later Lake steamers is their enormous ore-carry- 
ing capacity ; included in the number built there were 
twenty of over 6000 tons gross register. : 

Germany takes second place amongst the foreign 
countries, the shipbuilders there having launched 148 
vessels, aggregating a total of 255,423 tons. This is 
the largest total ever recorded for Germany, and 
shows an increase of 53,000 tons above the output of 
the preceding year; but, as shownin the table, the 
total then was slightly less than in 1900, 1901, and 
1902, but not so great as inthe past year. The largest 
vessel built in the world falls to the credit of Ger- 
many, the Vulcan Company, of Stettin, having built 
the Kaiserin Auguste Victoria, of 26,000 tons, for the 
Har:burg-American line (see ENGINEERING, vol. 1xxx., 

ge 289). Germany also built the Kronprinzessen 
Becilie, of 8740 tons, and four other steamers of over 




















y 4 


“9 


1906. | 


FEB. 


ENGINEERING. 


149 








TABLE XIX.—Tasie SHowrne THE TONNAGE 





oF VESSELS OF 100 Tons Gross AND UpwaRps 























(Exctupinc Warsuips) LAUNCHED IN THE PRrincIPAL COUNTRIES. 

United | Austria- | British Den- Ger- 7 United; Other 
Year. Kingdom.| Hungary.| Colonies. mark. France many. Holland | Italy. pPomen Norway States. Countries. Totals. 

tons tons | tons tons tons tons tons tons | tons tons tons _ tons No. tons 
1892 1,109,950 | 2,302 | 19,792 12,707 | 17,228 64,488 | 14,368 13, -- | 24,572 gy 15,762 1053) 1,858,045 
1893 836,383 | 7,435 | 17,089 | 10,719 20,337 60,167| 1,339 '10,626) 1,132 16,552 27,174 | 17,788 846) 1,026,741 
1894 1,046,508 1,703 6,803 7,300 19,636 119,702 | 15,360 5,396 3,173 17,169 66,894 | 13,894 982 1,323,538 
1895 950,967 7,371 10,381 | 10,982 28,851 87,7: ,292 5,693 2,296 12,873 84,877 7,881 880} 1,218,160 
1896 1,159,751 6,246 11,124 | 11,814 44,565 103295 | 12,405 6,779) 7,849 12,059 184,175 7,820 1113) 1,567,882 
1897 952,486 6,601 12,431 13,539 49,341 139,728 | 20,351 12,910) 6,740 17,248 86,838 13,711 990) 1,331,924 
1898 1,367,570 | 5,432 25,021 12,703 67,160 153,147 | 19,468 26,530/11,424 22,670 173,250 968 1290) 1,893,343 
1899 1,416,791 9,248 | 8,464 26,613 794 211,684 | 34,3884 49,472, 6,775 27,853 224,278 16,382 1269, 2,121,738 
1900 1,442,471 | 14,889 9,563 | 11,060 116,858 204,731 | 45,074 67,522| 4,543 32,751 383,527 | 21,174  1864| 2,304, 
1901 1,524,739 | 20,013 28,134 22,856 177,543 217,593 | 29,927 60,526 | 37,208 36,875 433,235 28,890 1538) 2,617,539 
1902 1,427,558 | 15,192 | 28,819 27,148 192,196 213,961 | 69,101 46,270| 27,181 37,878 379,174 | 33,277 1650) 2,502,755 
1903 1,190,618 11,328 34,690 28,609 92,768 184,494 | 59,174 50,089/ 34,514 41,599 381,820 35,928 1650) 2,145,631 
1904 | 1,205,162 | 16,645 30,965 15,859 81,245 202,197 55,656 30,016 32,969 50,469 238,518 | 28,254 1643| 1,987,935 
1905 1,623,168 | 16,402 10,798 | 17,557 | 73,124 255,423 | 44,185 61,629 31,725 52,580 302,827 | 25,554 1576) 2,514,922 
6000 tons. They also launched the largest sailing MISCELLANEA. 


vessel of the year, the Pamir, or 3020 tons. 

France takes third place, although her total is little 
more than a quarter that of Germany, being 73,124 
tons, made up of forty-three craft. One of these was 
for the Atlantic service, and was built at St. Nazaire. 
This vessel, La Provence, was 15,000 tons; five other 
vessels were over 5000 tons. The total is 8000 tons 
less than in the previous year, but is much less than 
in the first two years of the century. 

As to the output of the other countries, little need 
be said. Italy includes amongst the forty-six vessels 
constructed six steamers of over 5000 tons; the out- 
put is double the total of the previous year, but is 
less than in some earlier years of the century. Nor- 
way shows a slight increase; and here the vessels, 
numbering fifty-eight, are mostly steamers of between 
1000 and 1500 tons, the largest being 1755 tons. In 
the case of Holland, Lloyd’s do not include vessels 
built exclusively for river navigation. To the output 
of fifty-eight sea-going vessels, of 44,135 tons—11,500 
tons more than in the previous year—there falls to be 
added the tonnage of barges, lighters, and other river 
craft for the Dutch rivers—43,000 tons. 








MAGNETIC OBSERVATIONS IN A Deep Mixz.—The New 
York Engineering Record gives an account of some mag- 
netic observations which have been made by Mr. Thomas 
Russell, U.S. assistant engineer in the Tamarack Copper 
Mine, at a point 4760 ft. below the ground, in a level 
about 1200 ft from the shaft. It was found that the 
diurnal range of declination in the mine, the difference 
between the morning eastern and the afternoon western 
elongation was 14 minutes of arc, which is about the 
same as observed at the surface of the earth at the same 
place. The times of elongation, or of maximum deflection, 
were about the same as at the surface. The total magnetic 
intensity in the mine was about one-fortieth part greater 
than at the surface of the ground, or 0.6227 of a dyne, as 
compared with 0.607. It was found that the dip decre: 
and the intensity increased as the observer descended 
farther into the earth. The work was done as part of the 
Great Lake survey. 


b 
ased The designed speed in this case is 16 knots, for which 


Tue Board of Trade have recently confirmed the order 
made by the Light Railway Commissioners, authorising 
the construction of light railways from Great Grimsby 
to Immingham. 


The Pittsburg Reduction Company have contracted 
with the Niagara Falls Hydraulic Power Company for 
the ma of 27,000 horse-power during the coming year. 
This wi te used mainly in the production of aluminium, 
| the output of which by them is now over 4000 tons per 
| annum 


| The speed experiments carried out at the the instance 
| of the Prussian Minister for Railways, and at which two 
steam locomotives of different construction were run at 
a speed of respectively 136 and 137 kilometres, or about 
85 miles, an hour, are to be continued. The experiments 
will probably take place on the Spandau-Hanover Rail- 
way line. 

Tn a paper on “ Rolling-Stock for ine Railways,” 
read before the Newcastle Association of Students of the 
Institution of Civil Engineers, Mr. J. H. Barker drew 
attention to the excessively heavy penalties attached by 
Parliament to breaches of the ~~ of the Light 
Railways Act in the matter of maximum speeds and 
maximum axle weight. The maximum speed in question 
is fixed at 25 miles an hour, and the maximum axle weight 
at 8 tons, and the penalty for infringement of these regu- 
lations may be imprisonment, with or without hard labour, 
for a period not exceeding two years. 


In a paper read before the American Society of Naval 
Architects and Marine Engineers, Mr. Charles G. Curtis 
gave particulars of some large steamers now building, 
which it is intended to drive with turbines of the Curtis 
type. One of these is the cruiser Salem, for the United 
States Navy. She measures 420 ft. by 46 ft. 8in. by 
16 ft. 9in. draught ; her displacement being 3750 ton 
and designed speed 24 knots, which it is expected wil 
require aon 16,000 nag oer The other t is the 
Southern Pacific steamer Creole, measuring 415 ft. 8 in. 

53 ft. by 25 ft. draught, and displacing 10,160 tons. 





8000 horse-power will be required. The revolutions will 
be 350 per minute in the case of the cruiser, and about 
225 to 275 in that of the other boat. The Creole turbines 








Marcus Samuel, President of the Institute of Marine 

Engineers, delivered his presidential address on Monday 
evening, the 22nd ult., at the Institute premises, 58, Rom- 
ford-road, Stratford, E. Sir Marcus said that, although | 
he prided himself upon being a practical shipowner, he | 
thought he might also pride himself upon the fact that | 
he knew little of the details of engineering. He had | 
always found that the wisest man was he who left ques- 
tions of highly technical detail to those whe understood 

them. If he might venture on a word of advice to| 
those present, he would say—make yourselves entirely | 
masters of the construction and working of the internal- | 
combustion engine. He would like to point out a few of 
the enormous advantages of this engine. The enormous 
possibility of saving labour on a sailing ship, for example, | 
was manifest, use the internal-combustion engine 
could be started at a single moment’s notice. They had 
practically a virgin territory in Borneo, where they were 
producing about 14,000 tons per week of crude petroleum; 
and he was very sorry to tell them that they had to de- 
stroy 4000 or 5000 tons weekly because they had not yet 
found a market forit. It had taken longer than he had an- | 
ticipated to create markets for those invaluable products. 
There were other vast sources—Sumatra, for instance— 
where the production of benzine was on an enormous 
scale. It remained for the marine engineers to carry the 
application of the internal-combustion engine into their 
business. Seeing the troubles they had with the donkey 
boilers, he would fit in every one mf the vessels of the fleet 
an internal-combustion engine. But they were faced | 
with a great difficulty, that nothing but common-sense 

and great determination on the part of all those concerned | 
in the use of that marvellous power would ever overcome. | 
He referred to the out: us restrictions which were | 
put on the storage of benzine in this country. They did 

not find such restrictions in France or Germany. There 
was not a single port in Great Britain where boats would | 
be allowed in the harbour if they had on board anything 

like enough benzine to work the engine. At the conclu- | 
sion of his address, Sir Marcus Samuel presented to Mr. 

D. K. Roberts, of Cardiff, the ‘‘ Denny” gold medal, | 
which had been awarded to him for his paper on “The | 
Application of Electrical Power on Cargo Steamers.” 





_. | engines. 
INSTITUTE OF MaArIngE ENGINgEERS.—Alderman Sir | 


| 1000 tons of putrid liquid sludge per day, and unfortu- 
| nately not always without nuisance. 
| septic tanks, however, in which the sludge underwent a 


engines, built b 
' Société Alsacienne de Constructions Mocant ues, Belfort. 


will be half the weight of corresponding reciprocating 
Each turbine will have an outs:de diameter of 
11 ft. and an over-all length of 14 ft. There will be seven 
stages in the go-ahead section and two in the reverse. 


In his presidential address to the members of the 
irmingham Students’ Association of the Institution of 
ivil Engineers, Mr. J. D. Watson, M. Inst. C.E., dis- 
cussed ‘‘ British Rivers: Present and Prospective.” He 
was able to hold out no hope that during the twentieth 
century the lowland rivers of England will be rendered 
as pure as the finest highland streams; but did think 
it a reasonable expectation that they should be all 
brought to a condition capable of maintaining fish life. 
Referring to the question of sludge disposal, the speaker 
stated that for many years Birmingham disposed of about 


B 


By the adoption of 


prolonged period of digestion, Mr. Watson said he had 
reduced the amount to be handled to not more than one- 
third of the above quantity ; and not only was this advan- 
tage gained, but the sludge, after being kept for a suitable 
time in the septic tanks, was almost free from smell, and 
could be pumped on to land in even the hottest weather 
without ever becoming offensive. 


With a view of acquiring data as to the respective 
merits of different types of locomotive, the Pennsylvania 
Railroad Company ne ordered four new American- 
built locomotives and two foreign-built ones, these being 
four-cylinder De Glehn compound i the 


They will have 80-in. driving-wheels, and the high-pres- 
sure cylinders will be 14,%, in. in diameter by 25,', in. 
stroke, the diameters of the low-pressure cylinders 
being 23 in. The boiler will have a total heating 
surface of 2616 ue feet, and the tractive power 
is estimated at 19,533 lb. The American- built en- 
er will include a four-cylinder compound from the 

aldwin Locomotive Works, and another from the 
American Locomotive Company. Both will have 80-in. 
drivers, with high-pressure cylinders 16 in. in diameter 
and 26 in. stroke, and low-pressure cylinders 27 in. in 


f- simple engine of still larger tractive power. 
This will have 23-in. by 32-in. cylinders, 3773 square feet 
of any surface, 63-in. drivers, and a tractive power 
of 45,700 lb. The fourth engine, by the same makers, is 
a'so a simple engine, having cylinders 21}in. in dia- 
meter by 28-in, stroke, 3883 square feet of heating sur- 
face, 80-in. drivers, and a calculated tractive power of 
27,520 Ib. 

Ina on ‘‘Gas-Engines as Applied to Electric 
Driving” Ft before the Manchester Section of the 
Institution of Electrical Engineers, Mr. James Atkinson 
discussed, amongst other points, the relative advantages 
and disadvantages of the different methods commonly 
adopted for governing gas-engines. The plan by throt. 
tling a uniform mixture was, he said, simple and easily 
arranged, but had the drawback that the consump- 
tion of gas was extravagant at light loads, whilst 
there was then also a la increase of work on the 
suction stroke, accompanied by low compressions which 
interfered with prompt ignition of the charge. More- 
over, owing to a reversal of strains at light loads, knock- 
ing was liable tooccur. ‘‘ Cut-off governing ” was, he said, 
satisfactory, and could be combined with the “ hit-and- 
miss ” arrangement, the former being the method adopted 
down to half-load, the ‘‘ hit-and-miss” ement being 
used at still lighter loads. The plan of governing by vary- 
ing the richness of the mixture was, he said, only occasion- 
ally adopted, as the limits of mixture between which the 
gas would burn properly were relatively small, and hence 
with such a system of governing improper ignition was 
frequent. The plan of governing by a. the charge 
—that is to say, by varying the time o mission of 
the gas, but always cutting it off at the same time—was, 
he said, coming into favour It had the advantage of not 
altering the compression, and with the high compressions 
now adopted the stratification of the charge did not lead 
to the same losses as with the older engines, in which 
the compression was not more than 45 lb. per square inch. 


to suppl 








Torsion-INDICATOR D1aGRAMS OF MARINE ENGINES : 

ErratumM.—On page 108 of our issue of Jast week, in the 
sixth line from the top in the middle column, there 
appears the statement:—‘This drum rotates with the 
shaft.” This, referring as it does to the illustration on 
page 107, ought to have been:—‘“‘This drum does not 
rotate with the shaft.” The case in which the drum does 
rotate with the shaft, in the ratio of 1 to 4, is alluded to 
further down the same column, where mention is made 
of tests on the shaft of a cruiser. 
Tue InstiTuTION OF Civil ENGINEERS.—A meeting of 
students of the Institution of Civil Engineers was held 
at the Institution on Friday evening, the 26th ult., 
Mr. W. W. Squire, M. Inst. C.E., in the chair, when 
the following two papers were read :—‘‘ Prince of Wales’ 
Pier, Falmouth,” by Mr. T. R. Grigson, Stud. Inst. C.E. ; 
and ‘‘ Ferro-Concrete Pier at Purfleet,” by Mr. H. O. H. 
Etheridge, Stud. Inst. C.E. In the absence of Mr. 
Etheridge his paper was read by Mr. J. M. 8S. Culbert- 
son, Stud. Inst. C.E. The reading of the pprers was 
followed by a discussion, in which Messrs. P. H. Thorne, 
R. J. Grant, A. Sibeth, and J. W. M. Topley, Studs. 
Inst. C.E., took part. 





British Motor-Boat Civus,—The second lecture of 
the British Motor-Boat Club will be held in the Club 
Room, at the Craven Hotel, on Thursday, the 15th inst., 
at Fen when a r will be read by Lieutenant 
Windham, R.N., which will deal chiefly with matters 
relating to petrol and paraffin engines as fitted to motor- 
boats, the markings on charts, laying out courses on 
charts, lights on sea, and handling motor-boats in rough 
seas. The er will be followed by lantern-slides on 
**Lifeboat Work in Ireland.” There will also be shown 
slides on various motor subjects. The Secretary will be 
pleased to receive on loan for the evening any slides 
interesting to motor-boat owners. 
ELEPHANT Power.—A correspondent in India has sent 
us a copy of the following enquiry that has been received 
from a native public works department :— ‘‘ We have 
a number of elephants in the State. I propose to utilise 
them in working dynamos for six hours every day and 
generating electricity, to store it in batteries and use it 
at — or m png tage we I shall feel obliged if you 
will please give me the information required in the state- 
ment accompanying :—1. How many electrical units will 
an elephant of ordinary strength, working six hours, pro- 
duce? 2. Cost of dynamos required. 3. Cost of gear re- 
quired to work it by elephants. 4. Cost of battery to 
store the electricity.” The mechanical equivalent of the 
wer of an elephant is probably known in India, but we 
ave not been able to find it in text-books published here. 
Probably, as compared with that of a horse, it varies as 
their respective weights. A central station containing a 
score of elephants walking round like mill-horses, or 
climbing ramps that slipped away under their feet, would 
be rather a painful spectacle. It would be a d ation 
to put such intelligent animals to treadmill work. Apart 
from this, however, we see no way in which the enter- 
prising ~~ in question could utilise the source of 
power at their disposal. We do not suppose elephants 
could be trained to raise water in their trunks, and spurt 
it on a Pelton wheel; and as we have no means of calcu- 
lating the force of a jet of this kind, we are not able to 
recommend this means. We fear, however, that the word 
‘elephant ” will hardly ever achieve further ition 
in the industrial world than which has already fallen to 
its lot, in being coupled with that of ‘boilers ” to desig- 
nate a type of Continental stationary steam-raising appa- 





diameter. The a surface of both will be about 
2863 square feet, and the tractive power is estimated at 
23,300 lb. The American Locomotive Company is also 


ratus ; and, in this case, it is the bulk of the mammal 
that has been considered, not its intelligence. 
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40-BRAKE-HORSE-POW ER 


Fig.3. 


FOUR-CYLINDER TRACTOR FOR MILITARY USE. 
CONSTRUCTED BY MESSRS. J. I. THORNYCROFT AND CO., LIMITED, ENGINEERS, CHISWICK. 





On the present and opposite pages we illustrate two 
motor tractors which have lately been constructed 
by Messrs. J. I. Thornycroft and Co., Limited, at 
their Basingstoke works, to the order of the War 
Office. Fig. 1 is a perspective view of a 40-brake- 
horse-power vehicle, and Fig, 2 is a perspective view 
of a 25-horse-power vehicle. Figs. 3 and 4 (above) are 
from line drawings of the former tractor, showing the 
general arrangement. Figs. 5 and 6 (opposite) illus- 
trate the smaller vehicle. 

The design of these tractors is well shown by the 
illustrations. As will be seen, the larger one has a 
four-cylinder engine, which works on the Otto cycle. 
The cylinders are each 6 in. in diameter, and the 
stroke is 8 in., the 40 horse-power, being developed at 
600 revolutions. The wueee performance was to 
pull a load of 5 tons under what was described as ‘‘any 
practical conditions ;” a term which included such a 
surface as that of a ploughed field. The average 
speed was to be eight miles per hour. The fuel used 
is paraffin, the contract being that the engine should 
be started with paraffin, a Vesuvius lamp oe used. 
All valves are mechanically operated. Electric ignition 
is applied, both low-tension and high-tension systems 
being fitted, so as to afford an alternate means for 
securing explosion. The standard make-and-break 
type is for the low-tension current, and the 

ismann system for high-tension ignition. 

The engine is encased in the usual manner, there 
being splash lubrication. Half-compression cams are 





fitted to facilitate starting. There is a chimney to take 
the exhaust, the escaping gases being much diluted 
by the induced current of air caused by the exhaust, 
an arrangement which is said to oinier them quite 
inoffensive. The cylinder jackets are provided with 
cooling water by means of a rotary pump. The 
water is cooled by a system of partial evaporation. 

The general arrangement of the drive is shown in 
Figs. 3 and 4. Power is transmitted from the engine 
through a disc-clutch, and then by a central shaft 
and toothed gearing of the ordinary type. The change- 
8 gear is of the sliding spur-wheel type, and gives 
three s s and a reverse. The leading wheels are 
3 ft. 8 in. in diameter by 8 in. wide, and the driving- 
wheels are 5 ft. 9 in. in diameter by 14 in. wide. Bot 
driving-wheels can be locked by a pin. The brakes 
are of the drum type, one being operated by a pedal 
on the foot-plate; the other, which is an emergency 
brake, is of the usual traction-engine screw-down type. 
There is accommodation on this larger tractor To 
carrying water, lubricating oil, and fuel for a run of 
100 miles. 

The smaller tractor has a two-cylinder engine of 
the same type, the cylinders being 6 in. in diameter, 
with au 8-in. stroke. The vehicle is designed to operate 
a field search-light. The dynamo is placed on the 
tractor, as shown in Fig. 7, and will generate current 
for 152 amperes at 75 volts. The dynamo is driven 
from the engine by a belt. Current is taken from the 


generator to the search-light on the trailer by means | 





of a flexible cable wound on adrum. The drum can 
also be used for hauling the trailer or for pulling the 
tractor itself out of a bad place. 

Transmission in the case of the 25-horse-power vehicle 
is through a friction disc clutch, and by means of bevel 
and spur-gearing to a second countershaft, and thence to 
the differential on the back axle by means of a Renold 
roller chain. There are three — and a reverse. 
The driving-wheels, which are of special crucible cast 
steel, are 4 {t. 3 in. in diameter and 12 in. wide. The 
steering-gear is of the central pivot type, with worm 
and quadrants. Two drum-brakes are fitted, one 
working on the countershaft and operated by a pedal ; 
the other, which is operated by a worm and _ hand- 
wheel, eng: on the back axle. The three changes 
of speed give 14 miles, 4 miles, and 8 miles per 
hour. 

The official tests for the 40-horse-power tractor, 
which have been satisfactorily carried out, included 
a trial on the road when pulling a gross load of 14 tons 
on an incline of 1 in 12, and a trial on soft ground, the 
gross load hauled being 7 tons ; and a brake test of the 
engine when in position on the vehicle; the radiator, 
fuel-tanks, and other fittings, as supplied, being used. 
The tractor was also made to haul its | while 
running forwards and backwards, and, finally, to pull 
its load out of soft ground with the winding-gear. 

The smaller tractor was made to drive its dynamo 
at full load, and also to make a road trial of 200 miles 
at full speed, 
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25-BRAKE-HORSE-POWER TWO-CYLINDER TRACTOR 
CONSTRUCTED 


BY MESSRS. J. I. THORNYCROFT AND CO., 


(For Description, see opposite Page.) 


Fig. 5. 











tie 














| = 

























































































LIMITED, 





FOR MILITARY USE. 


ENGINEERS, CHISWICK. 



































i f 
| 
| | i 
I -- --~ 6/1196 HL ---h---4-- +------- 2:0--\\ = ee ||: ee 
| \ te 
| 
I 
Rx, LA Wo US 
St eo han ’ 
=f meh Sas Se 8 —r7——« 
- ss ‘ ——- -—— ™ lf 
fj ae a ‘ 4 ~“ s s 
= 5 er === Lo \\ 
ire -—--- oh -—-40°-oh----2' | | 
Dia. of’ Driver 4 i} 
8'7 Wheel Base —------~- Meee -------=- $ Va 1% --+ 
» | ra 











two bap only. As will be seen from Fig. 2, the 
: . *‘- | pump has six impellers, running in separate casings, 
TREAL WATER AND POWER COMPANY. faye a distinct oneal unit. ‘The parr 
ON page 154 we give illustrations of a turbine pump | diate casings are identical in design and construction, 
of exceptional capacity, built for the Clarke Avenue |so that a turbine-pump to work under any desired 
station of the Montreal Water and Power Company, | head can be rammed 4 by assembling together a suitable 
Canada, by Messrs. Mather and Platt, Limited, of Sal- number of these between a pair of end castings. The 
ford, Manchester. The pump is designed to deliver | whole assemblage is held together by lon, through 
6} million imperial gallons per twenty-four hours | bolts external to the casing proper, as indicated in 
against ahead of 300 ft. As shown in Fig. 1, it can be | Fig. 2. As shown in Figs. 3 and 4, the inlet to the 
driven either by a three-phase motor or by a steam- | pump enters horizontally, whilst the discharge branch 
engine, as may be yw ot This led to the adoption |is at the top. Both are 505 millimetres (about 20 in.) 
of a moderate speed for the pump, which runs, there- in diameter. 
fore, at 335 revolutions per minute. In each case the’ The impellers are gun-metal castings, each of the 
connection between the pump and motor is made by a | six shown being identical in form and dimensions. At 
flexible coupling of the type generally associated with | the points at which leakage is possible—viz., at a a— 
the name of Mr. Raffard, the drive being transmitted | these impellers run in gun-metal bushes, which are 


LARGE TURBINE PUMP FOR THE MON. | 





two components of the coupling. The practical effect | assembled. It should be noted that if this assem 





from the motor shaft through a belt laced between the reamed to size after the components of the —— are 
ling 
| 


of this is that each length of shafting is confined by | is done without the impellers and shaft in place, a clear 





hole extends from one end of the pump tothe other, so 
that by using a reamer with the parts thus assembled 
it is easy to ensure that the bushes in question are all to 
size and exactly concentric. From the impellers the 
water is delivered on to a set of involute guide-blades, 
the portions of which near the impellers are separate 
gun-metal castings, as shown at b}, and from these the 
water flows on into spiral passages, which deliver it 
at augmented pressure, but at a low velocity, into 
the next compartment, the course followed bein 

indicated by the arrows. The glands through whic 

the shaft leaves the casing are water-packed, the 
water space provided being connected to the suction 
side of the pump, so that the soft packing also fitted 
has only to be kept tight against a low head, and 


hence does not need much compression. The bear- 
ings are long, and fitted with ring lubrication. A 
thrust-block to take any small un ced thrust is 


provided to the left, as shown. As indicated in Fig. 2, 
provision is made at the top for attaching a pressure- 
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gauge to each compartment, the readings of which 
would soon make evident any serious leakage which 
might arise through mechanical injury affecting one 
compartment only. 

In Fig. 5 we give a view of the pump mounted, 
complete with its motor, on a single -plate. The 
total length of the combination is rather more than 
30 ft., and the height is 9 ft., the weight of the two 
machines, inclusive of bed-plates, being over 70 tons. 
The over-all efficiency of the pump is stated by the 
makers as about 75 per cent. In special cases, where 
the quantity of water to be dealt with bears a reason- 
able proportion to the head, an efficiency of 81 per 
cent. has, they state, been attained with their turbine 
pumps. It should be noted that though this class of 
pump is usually called a turbine-pump, they are not 
simply ordinary water-turbines run backwards, but 
the fins on the propeller are spiral curves, the curva- 
ture being of opposite sign to that used in a corre- 
sponding turbine-blade. 

The pump just described is, in a sense, a repeat 


order, since the owners have had another turbine- 52s. 


pump of the same make, but different dimensions, at 
work for some time. The plant, it should be noted, 
was required to work satisfactorily under somewhat 
special conditions. It receives its water from a catch- 
basin having a capacity of about 50,000 gallons, fed 
by the overflow from a lower level system. As the 
supply to this basin varies, provision was necessary 
whereby the discharge of the pump against its con- 
stant head of 300 ft., or 130 lb. per square inch, 
could also be varied, though the speed was main- 
tained constant at 335 revolutions per minute. 

The motor, which is of the induction type, taking 
three-phase current at 2200 volts at 63 cycles per 
pome § has a large overload capacity. Its normal 
output is 537 beake horse - power, but it will, at 
need, give 585 brake horse-power continuously, and 
will ike a temporary overload of 671 brake horse- 
power. Its power factor at full load is over 90 per 
cent., and the efficiency is 93 per cent. at full load, 
92 per cent. at three-quarter load, and 88 per cent. 
at half load. The switchboard was also provided by 
Messrs. Mather and Platt. It is built of angle-iron 
with a marble front. The fittings include a three- 
pole automatic overload release oil-switch, together 
with a voltmeter, ammeter, two wattmeters, and one 
recording voltmeter, all of which are connected up to 
the line voltage through instrument transformers. 
The engine which constitutes the stand-by was sup- 

lied by Messrs. Bellis and Morcom, and is rated at 

37 brake horse-power, though it will give continu- 
ously an output of 585 brake horse-power when re- 
quired. Included in the plant supplied by Messrs. 
Mather and Platt is a surface condenser designed to 
condense 10,500 lb. of steam per hour, and t9 main- 
tain a vacuum of 26 in. with the cooling water 
at 55 deg. Fahr. It has 1020 square feet of heat- 
ing surface. The circulating and air pumps are 
independently driven by an auxiliary engine, the two- 
throw air-pump provided being of the Edwards type. 








Tue Sereep or Motor-Boats.—In our last issue (see 
page 130 ante) we ag > ee some particulars of a petrol- 
engined boat built by Messrs. Yarrow and Co., of Poplar, 
and gave, at the same time, an illustration of the model 
of this craft. In view of the novel shapeof the hull, and 
the remarkable speed obtained with this 60-ft. vessel of 
9-ft. beam, the following further details’ of runnin 
will be of interest. When tried on the measu 
mile with ten men and 150 gallons of petrol on board, 
the L~ was 25.73 knots. With the weight of one 
torpedo-tube, equal to 37 cwt., placed aft, the speed 
was 24.57 knots. With the weight of a torpedo-tube 
aft and a gun forward, equal to 53 ewt., the s was 
24.36 knots; thus very clearly showing the influence of 
trim. The radius of action of this boat at between 7 and 
8 knots is 400 miles. It would seem that a number of 
these s y, small, and cheap craft would be well suited 
for harbour defence, whilst as revenue boats they would 
be very effective for ems purposes. The gain in speed 
over steam is about 5 to 6 knots. 





Personat.—Mr. J. R. Baterden has commenced to 
practice at Emmerson Chambers, Blackett-street, New- 
castle-on-Tyne, as a civil engineer, where he will report 
upon all classes of work relating toharbours and rivers, such 
as piers, quays, jetties, dry docks, river and sea-shore pro- 
tection, and the dredging and maintenance of channels and 
shipping berths ; also on schemes for providing facilities 
for the shipment of coal or general merchandise.—Mr. 
W. Ridley ~~ ory has resigned his position as secre- 
tary of Messrs. Head, Wrightson, and , Limited, and 
fag. the appointment of general commercial manager 
for Messrs. John Abbot and Co., Limited, Gateshead- 
on-Tyne, from February 1. Mr. Makepeace was sixteen 
yeurs with Messrs. John Abbot and Co., Limited, before 
coming to Stockton-on-Tees in 1890.—Mr. F. W. Har- 
bord, F.1I.C., Assoc. R.S.M., has, with the consent of 


‘ the India Office, removed from the Royal Indian Engi- 


neering Coltere, Cooper’s Hill, and has opened a labora- 
tory at 16, Victoria-street, Westminster, where he will 
carry on his private practice as a consulting metallurgist 
and analytical chemist, and also—for the present—the 
analytical work of the Indian railways. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday morning a 
flat tone prevailed in the pig-iron market, and Cleveland 
warrants, after opening at 52s. 104d. cash, were done 
down to 52s. 8d., with buyers over at that figure, and with 
closing sellers at 523. 9d. cash. Other dealings were at 
53s. and 52s. 10d. fourteen days, 53s. and 53s. 14d. one 
month, with closing sellers at the latter figure. Forward 
warrants were dealt in at 533. 9d. three months, and the 
total turnover was 13,000 tons. In the afternoon the 
weakness was again evident, and Cleveland warrants 
dropped still further. The business of 12,000 tons 
was done at 523. 6d. and 52s. 7d. cash, 52s. 64d. and 
52s. 8d. yoy days, and 523. 104d. one month, and at 
the close the quotations were 52s. 7d. cash and 52s. 114d. 
one month sellers. Hematite was flat, and 6000 tons 
were put through at 693. 6d. to 693. 2d. one month, and at 
693s. 1}d. twenty-eight days, closing with sellers at 
693. 3d. one month. On Friday morning there was an 
i lar tone, and Cleveland warrants, after opening 
weak at 2d. down, declined further, but rallied slightly 
at the close. The turnover was 10,500 tons at 523. 5d., 
., and 523. 4d. cash; 52s. 9d., 52s. 74d., and 
523. 8d. one month; and 52s. 11d. to 52s. 10d. two months. 
Closing sellers quoted 52s. 5d. cash and 52s. 9d. one month. 
Hematite— tons—was done 6d. down at 68s. 8d. one 
month, with closing sellers at 24d. higher. At the after- 
noon session prices recovered a little, and Cleveland 
warrants cha: hands at 52s. 6d. and 52s. 94d. cash, 
523. 104d. and 52s. 10d. fourteen days, 52s. 9d. to 53s. 14d. 
to 533. one month, and at 53s. 9d. three months. The 
turnover was 12,500 tons, and at the close sellers quoted 
52s. 9d. cash and 53s. one month. Hematite was better, 
and 2500 tons were done at 68s. 104d. and 68s, 10d. fourteen 
days, and 69s. one month. The market again improved 
on Monday morning, and Cleveland warrants advanced to 
523. 11d. and 53s. cash, from 533. 3d. to 53s. 5d. one 
month, and to 54s. 14d. three months, with sellers over. 
The dealings amounted to 14,000 tons, and sellers’ closing 
uotations were 533. O4d. cash and . 5d, one month. 
ematite was dearer, and 1000 tons changed hands at 
68s. 9d. to 68s. 11d. cash and 693. 5d. one month. In 
the afternoon there was little doing, and Cleveland 
warrants were dealt in at 533. cash and 53s. 44d. to 
53s. 3d. one month, closing with sellers at 523. 11d. cash 
and 53s. 34d. one month. Hematite was a shade better, 
being done at 693. cash and 693. 5d. one month. The 
total turnover was 3500 tons. Weak and _ irregular 
was the tone on Tuesday morning, and Cleveland war- 
rants changed hands at 52:. 84d., 52s. 6d., and 52s. 
cash, 523. 9d. three days, and 52s. 6d. six days, and 
533. 1}d. to 52s. 10d. one month, and sellers’ closing 
uotations were 52s. 9d. cash and 53s. 1d. one month. 
ematite was again up and was done at 69s. 14d. cash. 
The total turnover was about 10,000 tons. In the after- 
noon prices declined, and Cleveland warrants were 
ut through at 523. 7d. and 523. 6d. cash, and from 
23. 11d. to 523. 10d. one month, and closing at 52s. 64d. 
and 52s. 104 one month sellers. Hematite declined 
to 693. 74d. one month. The dealings totalled 7500 
tons. This (Wednesday) morning a large business of 
15,000 tons of Cleveland warrants was done at easier 
prices. The dealings were at 523. 44d. cash, 523. 9d. 
to 523. 8d. to 523. 84d. one month, and at 533. 4d. 
three months, with transactions at 52s. 6d. six days, 
and 52s. 64d. sixteen days, Closing sellers quoted 
52s. 5d. cash and 52s. 9d. one month. Some 500 tons 
of hematite were done +t 68s. 9d. cash. The settling 
prices were :—Scotch, 57s. 9d.; Cleveland, 52s. 44d.; hema- 
tite, 683. 9d.; and Standard foundry iron, 52s. 3d. In 
the afternoon the market was very steady, and Cleveland 
warrants changed hands at from 52s. 3$d. to 523. 4}d. 
cash, and at 52s. 8d. one month. The sellers’ closing 
quotations were the same as in the morning, and the 
turnover was 7500 tons, and also 15,000 tons of options. 
Hematite was firmer, and 1000 tons were done at 68s. 9d. 
and 69s. cash, and at the close sellers’ price was 693. 3d. 
cash. The following are the market quotations of makers’ 
(No. 1) iron :—Calder, 67s. 6d. ; Clyde, 68s.; Gartsherrie, 
(ar hijped nat Gh and hangin, 703.; Coltness, 76s. 
all ship at lasgow) ; engarnock (shi at 
Ardrossan), 68s. ; Shotts (ship at Leith), 7 Som and 
Carron (shipped at Grangemouth), 69s. 6d. 


Sulphate of Ammonia.—The sulphate of ammonia 
market has lately been very dull, and no great amount 
of business has taken place. The price is round 12/. 15s. 
per ton, Glasgow and Leith, for prompt business. The 
shipments from the latter port last week were 1986 tons. 


Scotch Steel Trade.—Within the past few days the de- 

mand for steel material has been exceedingly good, and 
uite a fair number of fresh orders have nm booked. 
Chis new business is, of course, largely for forward de- 

livery, as there are still plenty of orders on hand for near 
dates. Full prices have been demanded, on account of 
the good tone which has prevailed in the hematite market, 
but, owing to the uncertainty of that market, steelmakers 
do not seem disposed to enter largely into contracts for 
distant delivery. The various works are all well em- 
ployed. 

Scotch Pig Iron.—Makers of Scotch pig iron have lately 
received quite a number of important orders from the 
East for the ordinary brands, and in each case it is 
reported that the highest prices yet quoted were readily 

id. The home inquiry is also good, and prices remain 

tm, even although the prevailing tendency in the war- 
rant market is easier ; in fact, the prices are as firm now as 
they have been during the past twelve months. 


Clyde Shipbuilding.—A few new shipbuilding con- 
tracts have lately been placed on.the Clyde. - The Ailsa 





Shipbuilding Company have received an order for two 
steamers, and Messrs. John Shearer and Sons, Limited, 
have received an order for one steamer, all three 
being for Messrs. J. and P. Hutchison, Glasgow. The 
vessels are to be 600, 800, and 1000 tons respectively.— 
Messrs. Fleming and Ferguson, Limited, Paisley, have 
contracted to build for the Timaru Harbour Board, 
New Zealand, a large twin-screw stern-well hopper 
dredger. The dimensions of the vessel will be 224 ft. 
by 38 ft. by 16 ft., and she will be fitted with two 
sets of triple-expansion engines, and will be capable of 
carrying 1000 tons of dredged material in her hoppers.— 
Messrs. Murdoch and Murray, Port Glasgow, have con- 
tracted to build another steamer for the River Amazon. 
The vessel is to be a duplicate of one built for the same 
destination last year, and is for passenger and cargo 
traffic. Messrs. and Duncan, will supply the machi- 
nery.—During the month of January there were launched 
from Clyde yards 15 vessels, the total tonnage 
being 31,162. Among the larger vessels are:—The 
steamer Empress of Ireland, 14,530 tons, by the 
Fairfield Company, Govan, for the Central Pacitic 
Railway Company; the Kilkerran, 3825 tons, by 
Messrs. Charles Connell and Co., Glasgow, for Messrs, 
Napier and Connell, Glasgow; the Atua, 3500 tons, 
by Messrs. D. J. Dunlop and Co., Port Glasgow, 
for the Union Steamship Company, New Zealand; the 
St. David, a turbine steamer, 2200 tons, by Messrs. John 
Brown and Co., Clydebank, for the Fishguard and Ross- 
laire Railway Company; the Asuncion, 700 tons, by 
Messrs. William Denny and Brothers, Dumbarton, for 
South American owners ; the Rutherglen, 4260 tons, by the 
London and Gl: w Shipbuilding and Engineering on 
pany, Govan, for Messrs. lay and McIntyre, Glasgow ; 
and the Hartness, bucket dredger, 800 tons, by Messrs. 
Fleming and Ferguson, Limited, Paisley, for the Hartle- 
pool Harbour Commissioners. 








University OF SHEFFIELD.—We have received from 
Professor William Ripper, M. Inst. C.E., Dean of the 
Faculty and Professor of Engineering at the Sheffield 
University, a souvenir pamphlet, commemorating the 
opening of the new engineering and metallurgical labora- 
tories of the University, and giving particulars and views 
of the various shops, laboratories, and offices. 


LiveRPOOL ENGINEERING Society.— Mr. Arthur J, 
Maginnis, M. Inst. C.E., M.I. Mar. E, read a paper on 
*‘Trans-Atlantic Lines and Steamships,” at the meeting 


8d. | of this society, held on the 24th ult., in which he re- 


viewed the history of the subject since his two former 
apers were read, in the commencement of 1878 and 1892. 
n the course of his remarks he gave the following figures 
to illustrate the development made in the construction of 
British trans-Atlantic steamers :— 


Dates. Dimensions. ag I.H.P. Speed. Cost. 





t. tons knots £ 
1878 455 x 45.2 x 33.7 9,600 5,100 16 200,000 
1892 566 x 57.8x39.2 16,740 18,000 20 460,000 
1899  666X65.5x45.5 24,400 36,000) 23} 740,000 
New 
Cunarders 76088 x 60.5 41,500 60,000 25 1,250,000 


He added that these figures briefly resolve themselves 
into the fact that in order to gain three days on the 
passage from Queenstown to New York it is necessar 

to increase the size and horse-power of the vessels to suc 

an extent that the first cost is 1,250,000/., an addition of 
30,000/. being required per month to cover insurance, 
maintenance, depreciation, and other charges. 





Exectric SmMettinc.—The Students’ Engineering and 
Metallurgical Society of Sheffield University held its 
sixth meeting of the session on Tuesday, January 23, 
when Professor J. O. Arnold presided over a good attend- 
ance. The business of the evening was the reading and 
discussion of a paper by Mr. R. Mather on “The Elec- 
tric Smelting of Iron and Steel,” In opening his paper, 
Mr. Mather gave a brief historical account of the rise of 
electrothermic smelting processes, and then proceeded to 
describe the eight or nine processes which have received 
practical application. In the section concerning the re- 
duction of iron ores, which was dealt with first, the lec- 
turer described the arc furnace of Stassano and the resist- 
ance furnaces of Harmet, Keller, and Héroult, and referred 
to the main principles on which the Galbraith and Ruthen- 
burg furnacesare based. Among the steel-making furnaces 
described in the paper were the induction furnaces of 
Kjellin and Schneider, the arc furnace of Stassano, the 
Gin-resistance furnace, and the combined arc and resist- 
ance furnaces of Héroult, Harmet, and Keller. Special 
attention was paid to the Harmet reducing furnace, and 
to the Kjellin and Héroult steel-smelting furnaces. In 
connection with each furnace described, Mr. Mather gave 
information as to its commercial application and the 
number of furnaces now in operation, and made the 
interesting announcement that the installation of a Kjellin 
furnace in the Metallurgical Department of Sheffield 
University is now under consideration. In view of the 
importance of the question, a special committee of the 
Society has been appointed to make exhaustive tests of 
the properties of some Kjellin steels kindly submitted by 
Professor Arnold. After giving a general review,of the 
important features of electric smelting as a whole, the 
lecturer concluded his very comprehensive paper by indi- 
cating the bable future position of such processes in 
the iron and ‘steel industry. The paper was illustrated 
throughout by numerous lantern slides. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Sheffield Chamber of Commerce.—The Chamber con- 
tinues to grow in numbers and in influence. meg | 
to the report of the Council there are 275 members, an 
there is a balance in hand of 4502. 14s. 8d. The Council 
have subscribed 50/. to the Sheffield University School 
for Modern Languages, and 10/. 103. to the Fithian Testi- 
monial Fund. The report deals with a large number of 
subjects of interest to merchants and manufacturers, and 
in conclusion expresses the opinion that there has been 
a considerable improvement in the state of trade in the 
district during the past year. Many branches, notably 
the heavier ones, are now in a position of moderate pro- 
sperity ; but it is doubtful whether the improvement has 
yet reached the older staple trades of the district. The 
outlook is of a promising character. 


Sheffield Limited Companies.—The directors of Messrs. 
Henry Bessemer and Co., in anticipation of their annual 
meeting, have decided to recommend the payment on the 
ordinary shares of a further dividend of 25s. per share. 
This, with the interim dividend, will be equal to 15 per 
cent. They carry forward 24,894/. 83. The dividend for 
the past two years has been 74 per cent.—The directors 
of the Staveley Coal and Iron Company have declared an 
interim dividend of 4/. per share.—The profits made by 
the Sheffield and Rotherham Banking Company amount 
to 39,110/., out of which they recommend a dividend 
equal to 15 per cent. 


The Iron and Steel Trades.—Business men who have 
to do wita various classes of material report that buyin 
forward is still going on, and there is prospect of g 
work for some time ahead. Iron-makers are showing 
increasing reluctance to further commit themselves, and 
prices are steady. Makers of Bessemer and Siemens 
steels are well employed, and consumers are buying 
ahead somewhat freely. The bottom price for Bessemer 
qualities is 77, 15s. per ton, and for Siemens from 8). 5s. 
upwards, according to temper. The crucible-steel trade 
remains fairly active. The old staple industries are re- 
covering very slowly. With few exceptions the cutlery 
branches are still quiet, and the high cost of copper, tin, 
and spelter is seriously affecting the plating trades. 
There isa good demand for certain classes of tools. 


The South Yorkshire Coal Trade.—The local coal trade 
remains in much the state previously noted. The con- 
tinued mild weather is still seriously checking the demand 
for house coal, and as there isa large output, prices are 
not so firm. The steam-coal branch is satisfactory in all 
respects except as to quotations, which are still too low 
for many collieries to make much profit. All classes of 
common coal are in demand, and the coke market is 
strong. 








Coat In CuMBERLAND.— The Oughterside Colliery 
Company, Limited, which has leased the mineral rights 
over an area of about 2000 acres near Oughterside, Cum- 
berland, has struck the 30-in. seam. The company intends 
to continue sinking operations, and expects s —_ 
reach the yard band. The screens and the washing 
plant, as well as a branch line which joins the Maryport 
and Carlisle Railway 14 miles west of Aspatria, have 
been completed. 





Lonpon County Counci, TrRaAMways.—The High- 
ways Committee of the London County Council recom- 
mend the acceptance of a tender by Messrs. Robert W. 
Blackwell and Co., Limited, London, for the con- 
struction of 44 miles of single track of tramway for 
82,6201. 11s. 11d., including the paving works in connec- 
tion with street widenings along the route of the tram- 
ways. This line continues the tramway from Camber- 
well-green vid Denmark-hill,_ Champion Park, Grove- 
lane, Dog Kennel-hill, Grove Vale, and Lordship-lane, 
to the junction of the last-named thoroughfare with 
Crystal Palace-road. Theother tenders, mostly by London 
firms, ranged up to 92,8947. The successful tender is at 
the rate of 18,3607. per mile of single track. 

Tue Junior Institution OF Encinggrs.—On Friday, 
the 26th ult., Professor J. D. Cormack, B.Sc., delivered 
the Hon. Members’ lecture before this Institution, taking 
for his subject ‘‘ Notes on Boiler Trials.” After pointing 
out the objects and uses of such trials, he set forth the 
requisite balance-sheet, and indicated the measurements, 
&c., necessary, and the chief statements to be made, pro- 
ceeding to deal with the methods of starting, stopping, 
and conducting. Observation sheets and analysis of flue 
gases followed, and special reference was made to the 
system of conducting trials recommended by the Com- 
mittee of the Institution of Civil Engineers. a supple- 
ment to the lecture a visit was paid on the followi 
afternoon to the Engineering Laboratories of the Uni- 
versity Coll Gower-street,:' where Professor Cormack 
demonstentedl the methods of conducting a boiler trial, 
one being in progress at the time. All the various obser- 
vations, measurements, and analyses necessary wereshown. 
An interesting collection of calculating hines, . 
was exhibited by Professor Pearson, and Professor Flem- 
ing’s electrical laboratory: was also open to inspection. 
In the Mechanical Engineering Laboratory the whole of 
the apparatus was on view a in operation. Although 
about one hundred visitors were present, the ranee 
ments made by Professor Cormack were so admirably 
conceived and carried out that each member was enabled 
to see everything to t advantage. Afternoon tea was 
kindly provided at the termination of the visit, and the 
thanks of the Institution to Professor Cormack for all 
that he had done to render the occasion so interestin 
were expressed by Mr. G. H. Hughes (Member o 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipp.essroucH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change here, the market waa fiat, 
and little business was recorded. Quotations for Cleve- 
land pig were decidedly weak, and buyers were very 
backward ; but a general impression prevailed that the 
lull was not likely to last long, and many traders spoke 
ef hopefully of the future. No. 3 g.m.b. was 52s. 9d. 
f.o.b., and merchants were rather anxious to sell at that 
price ; but most of the producers were very reluctant to 
admit that such was the general market quotation, and 
endeavoured to fix itata rather higher figure. No. 1 was 
54s. 3d.; No. 4 foundry, 51s. 9d. to 52s.; grey forge, 
51s. 6d. ; mottled, 51s. ; and white, 59s. 9d. t Coast 
hematite pig was hardly so firm asit has been, thesupply 
being more plentiful. For early delivery of mixed num- 

rs 70s. was the price, whilst No. 1 was 70s. 6d., and 
No. 4 forge hematite 66s. Spanish ore wasstrong. Rubio 
of 50 per cent. quality was 21s. 6d. ex-ship Tees. To day 
there was practically no change in the market. 


_ Manufactured Iron and Steel.—Very good accounts con- 
tinue to be given of the various branches of the manu- 
factured iron and steel industries, and advances in quo- 
tations are anticipated. More inquiries for shipbuilding 
material are reported. Market quotations at present 
stand :—Common iron bars, 7/. 5s. ; best bars, 7/. 15s.; 
iron ship-plates and iron ship-angles, each 7/. 5s.; steel 
et hee 7l.; steel ship-angles, 6/. 12s. 6d.; steel 
boiler-plates, 8/.; steel sheets (singles), 7/. 15s.; steel 
sheets (doubles) 8/. 2s. 6d.; steel joists, 6/. 7s, 6d.; and 
heavy sections of steel rails, 6/. 2s. 6d.—all less the custo- 
mary 24 per cent. discount, except rails, which are net 
cash at works. 


Shipments of Iron and Steel.—During the first month 
of the year 103,339 tons of iron and steel have been shipped 
from Middlesbrough. Of this total 71,601 tons were pi 
iron, 13,158 tons manufactured iron, and 18,734 tons pin | 
Of the pig cleared, 38,783 tons went abroad, and 32,718 
tons coastwise ; Scotland, as usual, being the largest 
customer with 25,542 tons. Italy took 9768 tons of pig ; 
Holland, 9450 tons; and Belgium, 3100 tons. Of the 
manufactured iron sent out, 7077 tons went abroad, and 
6081 tons coastwise, India, with 3433 tons, importing the 
largest quantity. Of the steel cleared, 14,722 tons went 
ab , and 4012 tons coastwise, India, with 7495 tons, 
being the largest buyer of steel also. 


Ironworkers’ Wages.— According to the accountants to 
the Board of Conciliation and Arbitration for the Manu- 
factured Iron and Steel Trade of the North of England 
the average net selling price of rails, plates, bars, an 
angles for the two months ending December 31 last was 
61. 3s. 6.53d., as against 6/. 0s. 0.34d. for the previous two 
months, and thus under the sliding-scale arrangements 
puddlers’: wages are advanced by 3d. per ton, and all 
other forge and mill wages are raised 24 per cent. 


Cleveland Miners’ Wages.—At a meeting of the Cleve- 


land ironstone mine-owners this week, at which a de- s 


putation of Cleveland miners attended, the wa 
question was discussed. An agreement was come to by 
which the mine-owners forego arrears of between 1 and 
2 per cent. standing against the men, and an advance 
of 1} per cent. in miners’ wages was conceded. 


Coal and Coke.—Consumption of gas coal is now 
dwindling. Bunker coal is i good request, but there is 
a very ample supply. From 9s. 3d. to 9s. 6d. f.o.b. is 
quoted for unscreened Durham bunkers. Coking coal 
is firm, and coke is also stiff. Medium blast-furnace coke 
is 17s. 6d. delivered here. 








Contracts.—The electrical department of the Shore- 
ditch Borough Council has placed an order with the 
Stirling Boiler Company which stipulates for the supply 
by Messrs. Ed. Bennis' and Co., Limited, Little Hulton, 
Bolton, of eight patent chain-grate stokers, Bennis- 
Miller-Bennett type, fitted with the Bennis patent light- 
load damper, the necessary shafting, gearing, and acces- 


sories. This type of stoker is to be used in connection 
with both Stirling. and Babcock and Wilcox water-tube 
boilers.—Messrs.. Thomas Piggott and Co., Spring Hill, 


Birmingham, have recently secured orders for the fol- 
lowing :—Twenty pressed-steel standard tanks for Buenos 
Ayres ; riveted steel chimney, 6 ft. in diameter by 125 ft. 
high ; pit-head frame for South Wales; pressed culvert 
pipes, 36 in. in diameter, for South Africa ; riveted rect- 
angular flues for Newcastle power-station. 

Tue Iron ann Sreet Institute.—The annual fae ge 
meeting of the Iron and Steel Institute will be held at 
the Institution of Civil Engineers, on Thursday and 
Friday, May 10 and 11. Carnegie Research Scholarships 
will be awarded, and candidates must apply before 
February 28. Applications for membership of the Insti- 
tute must be submitted to the Council before Friday, 
March 30. In 6g of the ordinary autumn meeting, a 
joint meeting of the American Institute of Mining Engi- 
neers and of the Iron and Steel Institute will be held 
in London on July 23 to 29. The Lord Mayor of London 
has kindly consented to act as chairman of the London 
reception committee, and will give a conversazione at the 
Mansion House on the evening of July 24. The annual 
dinner will be held in the Grand Hall of the Hotel Cecil, 
on Friday, July27. A programme of the visits and ex- 
cursions to be made during the meeting will be issued 
when the arrangements are sufficiently matured. Members 
are invited to take part in the Sixth International Con- 
gress of Applied Chemistry, to be held in Rome from 








Council). 





April 25 to May 3. 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—The steam-coal trade has exhibited rather a 
quiet tone ; quotations for large have shown little altera- 
tion, but upon the whole have been y so firm. 
The best large steam coal has made 14s. 6d. per tor, 
while secondary qualities have ranged from 12s. 6d. to 
14s. per ton. The house-coal trade has shown steadi- 
ness ; the best ordinary household qualities have made 
13s. 6d. to 15s. per ton, while yey | descriptions 
have ranged from 10s. 6d. to lls. per ton; No. 3 Rhondda 

has brought 14s. per ton. Coke has shown little 
change ; foundry qualities have made 19s. to 19s. 6d. per 
ton, and furnace ditto, 17s. to 17s. 1 y¥ ton. Asregards 
iron ore, Rubio has made 20s. to 3d. per ton, and 
Almeria 19s. 9d. to 203. per ton, upon a basis of 50 per 
cent. of iron, and charges, including freight, insurance, 
&c., to Cardiff or Newport. 


Taff Vale Railway.—The dividend upon the ordinary 
stock of this company for the second half of last year is 
officially proposed at the rate of 3 per cent. per annum, 
as compared with 3} per cent. per annum for the corre- 
sponding iod of 1904, 3} per cent. per annum for the 
corresponding period of 1903, 34 per cent. per annum for 
the corresponding period of 1902, and 3} per cent. per 
annum for the corresponding period of 1901. The Ee 

dividend of 3}? per cent. per annum is equal to 
% per cent. per annum upon the original Taff Vale Rail- 
way ordinary stock. The principal expenditure on capital 
account during the past half-year was 11,557/. for new 
tips and roads at Penarth dock. During the past half- 
year thirteen steam motor-cars were added to the working 
stock, replacing seven engines and three tenders, the cost 
being defrayed out of the reserve made for engine re- 
newals. The cost of locomotive power was 88,688/., as 
compared with 90,8841. 


The Swansca Valley.—There has been a satisfactory 
production of tin-plates and sheets. The output of pig 
iron has been about an average, and the make of stee 
bars has been equal to that of any previous week this 
year. Most of the foundries and engineering sheds have 
been working full time. Many of the collieries have been 
working only four days per week. 


Newport.—The annual report of the Newport Chamber 
of Commerce shows an increase of 98,378 tons in imports 
(the chief being iron ore), and a decrease in exports of 
201,900 tons, which was chiefly. accounted for by the fact 
that there was a falling-off of 116,403 tons on coal going 
foreign, and of 135,978 tons on coal going coastwise. 


Wales and the North-Western Railway.—The London 
and North-Western Railway Company is promoting 
legislation to authorise the construction of a railway from 
Nine Mile Point to Caerphilly and Penrhos. to enable it 
to carry Monmouthshire coal to Cardiff and Barry. 








Tue Joun Fritz Mepat,—The second award of the 
John Fritz Medal has been made to Mr. George Westing- 
house, for the ‘“‘invention and development of the air- 
rake.” This medal, as will be remembered, was estab- 
blished by the ay ag associates and fnends of 
John Fritz, of thlehem, Pennsylvania, U.S.A., on 
August 21, 1902, his eightieth birthday, to perpetuate the 
memory of his achievements in industrial progress. 





Tue SecrEPHONE.—The secrephone is a fitting which 
can be added to any existing telephone transmitter, with 
the result that the faintest whisper is heard in the 
receiver. It consists of a metal mouthpiece attached to 
a vulcanite body, which contains a vulcanite cone sur- 
rounded by an annulus of wire gauze. The cone appears 
to spread the sound evenly over the gauze; but why it 
renders a slight sound so audible it is not easy to explain. 
We have made a trial of the appliance and have found 
that a whispered message, inaudible to a bystander at a 
distance of 3 ft., was received perfectly, and repea’ 
buck correctly. The appliance is made by the Secrephone 
Company, of 10, Coleman-street, London, E.C., and 142, 
Queen-street, Glasgow. 





Recent Satvace Workx.—At the annual meeting of 
the Liverpool Salvage Association, on the 26th ult., at 
Liverpool, Mr. W. A. Willia chairman, gave some 
details of the work done during the year by this associa- 
tion, whose plant and system of work were fully described 
in a recent volume of ENGINEERING. To salve the steamer 
Boniface, which was ashore in the West Indies, an — 
dition was sent, and saved that steamer at a very mode- 
rate cost. An important expedition to the Amazon 
accomplished most remarkable salvage work. Thesteamer 
a which contained rubber to the value of something 
like 110,000/., was sunk in 20 fathoms of water, and it was 
thought at the time that the prospects of salving that 
rubber were not at ; but the company sent out the 
Ranger with a suitable staff of divers and succeeded in 
recovering over 100,000/. worth of the rubber. That was 
a remarkable salv: feat, and one which demonstrated 
beyond any doubt the extreme value of oo ap- 
pliances with which the Ranger is furnished. As soon as 
the Ranger finished that case, another steamer, the 
Anselm, went ashore in the same river. The Ranger 
arrived there at an opportune moment, and rescued the 
Anselm from a perilous position. The case of the dredger 
Walter Bibby has already been illustrated in ENGINEERING. 
In addition to taking work on the hire system, which was 
formerly the company’s old practice, and on the “‘no cure 
no pay” system, which they inaugurated a year or two 
ago, the company send an expedition for a certain sum 

and depreciation, and leave the re- 








to cover Ts 8 . 
muneration for salvage to be decided according to results. 





154 





ENGINEERING. 





[Fes. 2, 1906. 








TURBINE-PUMP FOR THE MONTREAL WATER AND POWER COMPANY. 
CONSTRUCTED BY MESSRS. MATHER AND PLATT, LIMITED, ENGINEERS, MANCHESTER. 
(For Description, see Page 151.) 
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Tests or Lance Suart-BEARINGs.—At a recent 





meeting of the American Society of Mechanical 
Engineers, particulars were en! by Mr. Albert 
Kingsbury of tests of the rings of a large 
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horizontal shaft, which was rigidly supported on 
two bearings, each 9in. in diameter and 30 in. 
long, with a third bearing 15 in. in diameter and 
40 in. long in the middle, the shaft being sub- 
jected to pressures varying from 25 to 50 tons. 
A Westinghouse atte me gl railway motor 
was employed to turn the shaft. Great care was 
taken to make the shaft journals and the babbitted 
peor true. In the larger bearing the clearance 
over the top and sides was 0.03 in., and in the 
smaller ones 0.008 in. All the “~~ were flooded 
with oil, and the larger one had provision for 
water-cooling, Under these conditions it was 
found that the thickness of the oil film increased 

































































with the speed, and that it varied from practi- 
cally nothing at 300 revolutions per minute to over 
0.003 in. at 1200 revolutions per minute; and it was 
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found that water-cooling had not to be resorted to a cy 
even with speeds tly in excess of those ordi- 

narily adopted. It was found that the power required to | 
drive the shaft was very nearly ae pr sage to the speed of 

the shaft, quite independently of other conditions, such 

as load, final temperature attained, and the lubricant 

used. The power required with a constant load of 25 tons 

varied from 179 to 506 revolutions per minute. If, how- 

ever, the speed remained constant and the loads varied, 

the power required to drive did not change. 


AvusTRIAN Navy,—The battleship Erzherzog Fried- 
rich completed on Saturday, the 27th ult., a series of | 
official trials. At 130 revolutions the power was 15,440. 
horse-power, and the s 19.7 knots. At 101 revolu- 
tions the power was 6700 horse-power, with a coal con- | 
sumption of 1.847 Ib. per horse-power per hour. At | 
115 revolutions the power was horse-power, and 
the coal consumption 1,55 lb. per horse-power per hour. | 
At 126 revolutions the power was 14,100 horse-power, the | 
speed 19.06 Bama, 008 the coal consumption 1.985 Ib. per | 
horse-power our. At 137.7 revolutions the horse- | 
power was 18,340 and the speed 20,57 knots. Tne Pees | 
and power contracted for were 19} knots with 14,000 
horse-power. The machinery has constructed by 
the Stabilimento Tecnico of Trieste, and the boilers are 
of the Yarrow type. 
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AGENTS FOR “ENGINEERING.” 
AusTRaLiA : Gordon and Gotch, Melbourne ; Sydney ; Brisbane ; 
Perth. 
Tarser and Henderson, Sydney, N.S. W. 


NOTICES OF MEETINGS. 


Society or ENGINEERS.—Monday, February. 5, at 7.30 p.m., at 
the Royal United Service Institution, Whitehall. The President 
for the past year, Mr. Nicholas J. West, will nt the Premiums 

ded for papers read during the year. e President for the 








T. Willmett and Co., Townsville, North Q land. 
W. OC. Rigby, Adelaide, South Australia. 
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for Advertisements, mce Havas, 8, Place de la Bourse. 
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Frankfurt-am-Main: Messrs. G. L. Daube and Co. (for 
Advertisements). 
Leipzig: F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
Giaseow : William Love. 
Ixp1A, Calcutta: Thacker, Spink, and Co. 
Bombay : Thacker and Co., Limited. 

Iraty : U. Hoepli, Milan, and any post-office. 

LIVERPOOL: Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, Deansgate. : 

New ZEALAND : Gordon and Gotch Proprietary, Limited, Welling- 

ton; Auckland and Christchurch. 

Norway, Christiania: Cammermeyer’s Boghandel, Carl Johans 

Gade, 41 and 43. 

RorTreRDAM : H. A. Kramer and Son. 

Sourn Arrica: Oentral News Agency, Limited, Head Office— 
Johannesburg ; and Pretoria, Cape Town, Port 
Elizabeth, Bloemfontein, Durban, and their 
various Branches and Bookstalls throughout 
South Africa. 

TasmANIA : Gordon and Gotch Proprietary, Limited, Launceston ; 

Hobart. 


Untrep STATES, New York : W. H. Wiley, 48, East 19th-street. 
Chicago : H. V. Holmes, 957-958, Monadnock Block. 


ADVERTISEMENT RATES. 


The charge for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on. the inside pages may be obtained on ap lication, Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 
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FRIDAY, FEBRUARY 2, 1906. 
DEPTH OF WATER AND SPEED OF 
SHIPS. 

THE effect of depth of water on the speed of 
vessels may appear to the average ship-owner, and 
perhaps, to some degree, to the designers of mer- 
chant vessels, a subject of remote practical import- 
ance ; a matter doubtless of interest to the naval 
architect, but far removed from commercial con- 
siderations. No doubt, superficially, this is true ; 
for mercantile vessels run very little in soundin 
shallow enough to greatly affect their speed. To 
the designer of war vessels, however, the problem 
assumes an aspect of considerable importance, for 
experience has shown how largely the trial-trip per- 
formance—on which the acceptance of the vessel 
depends—is influenced by depth of water. Seamen 
have long known, as a general fact, that speed is 
reduced when a ship passes from deep to shallow 
water ; and some time ago the Admiralty laid down 
a long-distance course off the South Coast upon 
which to run trials of large ships, it having been 
found impossible to get desired speeds on the com- 
paratively shallow official mile in Stokes Bay. 

It is, however, not only the size, but, to a large 
extent, the speed of a vessel that influences the 
problem ; a matter the modern theory of resist- 





®°! ance would indicate, but which appears not always 


to have been borne in mind; although, on the other 
hand, some later writers appear to have lost sight 
of the influence of size in considering the import- 
ance of speed. We owe the fuller recognition of 
the influence of s , and a closer study of the 
whole subject, to those wonderful craft the torpedo- 
boats ; and if these little vessels never sink another 
ship, they have justified their existence by the 
impetus their construction has given to the science 
of naval architecture in all its branches. 

Without referring to the investigations of Scott- 
Russell and other experiments that have become 
classic, it may be said that it was the work of 
Captain A. Rasmussen, of the engineering depart- 
ment of the Royal Danish Navy, which first drew 
attention to the true influence depth of water, 








within certain limits, has upon the speed of fast 
vessels. In an article contributed to our issue 
of September 7, 1894, and afterwards reprinted 
in the Transactions of the Institution of 
Naval Architects,* he gave particulars of trials 
made with a torpedo-boat. e article pointed 
out that it was usually believed that decrease in 
the depth of water was always accompanied by 
decrease in speed ; but by the aid of curves of 
speed and power plotted from the results of trials 
made in varying depths of water he showed that 
this was not invariably true, as under certain 
specified conditions an increase of speed was ob- 
tained in shallower water. The article still remains 
one of considerable interest, and may be said to 
have been the starting point of a new branch of 
study in the science of naval architecture: .Captain 
Rasmussen also pointed out in this article the 
important fact that ‘‘ the point of inflection on the 
curves (the ‘hump,’ as we more inelegantly call it) 
becomes more marked and occurs earlier the shal- 
lower the water.” In a paper contributed to the 
Institution of Naval Architects between four and 
five years later, Captain Rasmussen gave: further 
valuable and most suggestive results obtained on 
other trials.t Although the credit of thus inaugu- 
rating a valuable and interesting study must be 
awarded to a Danish engineer, we hope we may 
claim some small position in the matter for this 
country, as Captain Rasmussen received his pro- 
fessional education at the Royal Naval College at 
Greenwich. 

The year following the reading of Captain Ras- 
mussen’s paper, an Italian member of the same 
Institution, Colonel Giuseppe Rota,: presented 
another contribution on the same subject, in which 
he gave the results of certain experiments made in 
the tank of the Royal Italian Dockyard at Spezzia. 
This is also an extremely valuable contribution to 
the literature of the subject, and it is to be re- 

etted that Colonel Rota did not extend his remarks 

y discussing more fully the results he obtained. 
If he had done so, we think his labours would have 
been more immediately fruitful, as some students 
of the subject may have failed to realise how much 
there was in the paper. 

Fortunately, the matter has been taken up by 
another distinguished member of the Institution 
of Naval Architects, who has recently given a brief 
but extremely valuable review of the whole ques- 
tion of the influence of depth of water on ‘out 

In the Watt Anniversary lecture delivered this 
year by Mr. Sydney W. Barnaby, on se agien 19, 
at Greenock, the author took for his subject 
‘*Marine Propulsion ;” and as he brings together 
the chief results of other experimenters in this field 
of research, and, moreover, makes practical appli- 
cation of an extremely valuable nature of the data 
already recorded, supplemented by his own obser- 
vations, it will be useful to draw attention to his 
work. genes of Captain Rasmussen’s .experi- 
ments, to which we have already referred, Mr. 
Barnaby points out that depth of water may bear 
such a relation to the speed and size of a vessel 
that what is known as a ‘‘ canal wave” will be 
generated, and that in a channel of rectangular 
section the speed of this may be expressed by the 


well-known formula, » = gh. Rasmussen found 
that though at half-power the speed of his boat 
was 5} knots less in 15 ft. of water than in 48 ft., 
yet when the boat was run at full power the con- 
trary result was observed of the speed, being 
1} knot more in 15 ft. of water than it was in 
48 ft. of water. 

It was the publication of these results which, as 
we have said, set naval architects thinking, and 
those most interested to making experiments of 
their own. Sir John Thornycroft ran some trials 
in the Thames with a small steel steamer drawing 
only 10in. of water, and obtained some remarkable 
results. In the deeper channel of the river the 
boat travelled at her normal —_ accompanied by 
the usual wave phenomena; but on running over 
a mud flat, where there was only a few inches of 
water under the bottom, wave-making ceased almost 
completely, and not only did the speed palpably 
increase, but the boat ran with a smoothness and 
— absence of effort that was quite remark- 
able. 


Mr. Barnaby gave other instances of a similar 
character. Some first-class Thornycroft torpedo- 
boats were tried upon the Maplin mile, and it was 





* See Transactions, Vol, xii., page 18, 
+ Ibid., page 12. 
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proved by repeated tests that at least 1} knots 
more could be obtained at low water with a depth 
of 50 ft. than at high water when the depth was 
65 ft. 

The two papers on this subject, read respectively 
by Mr. Harold E. Yarrow and Mr. W. W. Marriner 
last year, before the Institution of Naval Architects, 
will be fresh in the recollection of our readers. 
They are supplementary to each other, and form 
together one of the most valuable contributions to 
the subject yet published. It will be remembered 
that trials were made with a torpedo vessel over a 
measured course of varying depth off the mouth of 
the Thames. These trials were of an exhaustive 
nature, and must have entailed a large amount of 
expense. The thanks of all are due to Messrs. 
Yarrow, who, with their usual liberality, allowed 
the full details to be made public, for the benefit 
of everyone, including their competitors. 

Before proceeding to deal more fully with the 
results of these trials—or rather, perhaps, with 
the valuable deductions Mr. Barnaby draws from 
them —we may refer to some results obtained by the 
trials of a German torpedo-boat, 200 ft. long and 
374 tons displacement, as detailed in a paper read 
before the Schleswig-Holstein Bezirksverein.* The 
German engineers were fortunate in having a course 
where the bottom of the sea deepens gradually and 
uniformly from a depth of 7 metres to 60 metres, 
and a series of six parallel measured miles were 
marked off. Trials were made at each of these 
depths at varying a from 12 knots up to 27 
knots. Mr. Barnaby has plotted the data obtained 
ona diagram ; but the results may be briefly stated 
as follows :—1. At depths of 130 ft. and more the 
influence of depth wasins‘gnificant. 2. At 27 knots 
the most unfavourable depth was 80 ft. 3. At 
little more than half-power the speed was 5.64 
knots less in 23 ft. of water uhan in 200 ft. 4. At 
full power the speed was 0.82 knot higher in 23 ft. 
than in 200ft. 5. At 12 knots and under the in- 
fluence of depth was inappreciable. 

Turning to the trials of the destroyers of the 
River class, the difficulty in getting the contract 
speed on the usual trial course will be remem- 
bered. It was found by trials made by Messrs. 
Thornycroft with some of these boats that there 
was a difference of 2 knots when the runs were 
made in 50 ft. of water on the Maplin mile, and in 
100 ft. depth off Dover, the higher speed being 
obtained in the deeper water. When the boats 
were taken to the Clyde and run on the Skelmorlie 
mile, which has a depth of water of 240 ft., a further 
increase of 1 knot was secured. 

It was also with destroyers of the River class 
that Messrs. Yarrow made the experiments off the 
mouth of the Thames, the results of which were 
given in the papers read by Mr. H. Yarrow and 
Mr. Marriner. r. Marriner attached to his paper 
a curve embodying the results, and gave the equa- 
bie as that which denoted the most 
unfavourable depth at which the boats could be 
run; d@ being depth in feet, and V the speed in 
knots. This, as Mr. Barnaby points out, gives 
the same curve as would be obtained by the for- 


mula for the ‘‘canal wave,” V= /gh. 

Mr. Marriner therefore showed, for the River 
class of destroyers, what depths of water should be 
avoided, and the information would be of great 
value to designers of similar craft; but Mr. Bar- 
naby has been able to put the details in another 
light, and, by the aid of Colonel Rota’s experiments, 
has deduced what would be the best depths for a 
number of different types of destroyers, The 
resistance curve of a high-speed vessel shows a 
more or less rapid increase of resistance, with 
increase of speed up to a certain critical speed ; but 
above this critical speed the curve, instead of con- 
tinuing to ascend more rapidly, drops again, thus 
forming the ‘‘ hump,” or point of inflection. The 
position of the ‘‘ hump,” Mr. Bernaby points out, 
coincides with the speed at which the length of 
the wave proper to that speed agrees with the 
length of the wave that the hull tends to form, 
a solitary, or non-repeating, wave being formed. 
The bad influence of this ‘‘ conjunction of wave- 
lengths ”’—noticed by Mr. R. E. Froude+—was 
plainly shown on Mr. Marriner’s curve of worst 
depths. When the speed of the boat is increased 


tion d = 





* Zeitschrift des Vereines Deutscher Ingenieure, Decem- 
ber 10, 1904, 

+ Transactions of the Institution of Naval Architects, 
vol, xlii., page 245. 





beyond the critical point of conjunction of wave- 
lengths, the wave can no longer keep pace with the 
boat, and there is practically no wave-making. 

Taking the curves obtained by Colonel Rota with 
his model, Mr. Barnaby plotted the locus of mini- 
mum resistance, and on the diagram thus obtained 
he interpolated curves showing the depth at which 
there would be least resistance for a few vessels 
of the destroyer type that resembled the model 
sufficiently in general form to render the compari- 
son fair. From this diagram it appeared that for 
the coastal destroyers of from 200 to 215 tons, the 
best depth of water for a speed of 26 knots 
was shown to be 20 ft.; whilst the normal deep- 
water resistance would be met with at a depth 
of 98 ft., no appreciable advantage being gained 
by running at a greater depth. For destroyers 
of the River class, of from 560 to 600 tons, 
and 25} knots speed, the resistance would be at a 
minimum for shallow water at a depth of about 
29 ft., and would then increase until it reached the 
maximum at 67 ft., after which it would decline 
until, at 135 ft., it would be the same as at 29 ft. 
Beyond 135 ft. the resistance would remain con- 
stant at all greater depths. 

It is extremely satisfactory to learn from Mr. 
Barnaby that these figures accord very well with 
results observed on trials of the actual boats. The 
River class will reach their speed in 25 ft. to 
35 ft. of water, and also at depths above 120 ft., 
but not at any intermediate depth. Probably they 
would do better at the 135 ft. mentioned, but they 
seemed to be at their worst in 60 ft. to 70 ft. of 
water. 

Calculating from the data thus obtained, Mr. 
Barnaby constructs a curve from which it would 
appear that a 780-ton vessel of 33 knots—figures 
that correspond to the new ocean-going destroyers 
—would do best in shallow water at a depth of 
about 32 ft., and that in deep water the resistance 
would be normal at about 150 ft. or upwards. A 
vessel of similar form, but of somewhat larger dis- 
placement and of a speed of 36 knots, would be 
likely to reach its best shallow-water performance 
at a depth of about 36 ft., whilst about 170 ft. of 
water would be needed to give normal resistance in 
“—_ water. 

ese results are extremely interesting, not less 
so because they show the value of scientific analysis 
applied to observed results. Mr. Barnaby has also 
examined the curves of Mr. Yarrow’s paper, and 
finds that the best depth for the boat tried coin- 
cides with that which would be calculated from 
Colonel Rota’s curves—namely, 29 ft. The locus 
of minimum resistance appeared to be constant for 
the Yarrow model at spends of from 22 to 27 knots, 
and, on the assumption that it would remain con- 
stant up to a speed of 324 knots, the best depth for 
coastal destroyers would work out almost exactly 
the same as obtained from the Rota model, or 
20} ft. for the boat, as against 20 ft. as calculated 
from the model; whilst for the 33-knot boat the 
depth would work out at 31? ft. from the Yarrow 
curve, as against 32 ft. calculated from the model 
experiments of Rota; and for the 36-knot boat the 
depth would be 354 ft. from the Yarrow curve, as 
against 36 ft. from Rota. 

As Mr. Barnaby remarks, the agreement between 
these figures is remarkable, seeing that the two 
sets of experiments were quite independent. It 
will be interesting to see if these deductions are 
corroborated by the trials of these classes which 
are yet to take place. 

One more point brought out by Mr. Barnaby 
may be alluded to in bringing our notice of this 
interesting study to a conclusion. The curves Mr. 
Barnaby plotted showed that, while the resistance 
remained practically constant in depths above that 
which is called the locus of minimum resistance 
in deep water, the resistance varies very rapidly 
with small variations of depth on either side of the 
critical depth in shallow water. The moral of this 
is that trials should be run in deep water, for it is 
evidently very difficult, if not impossible, to find 
a measured mile with a constant depth of water 
—remembering the variations due to tide — 
where the soundings are just those required 
for each different type of ship at each speed. 
Whether the Admiralty will be able to find a 
measured mile in the South equal to the Skel- 
morlie course, with 40 fathoms, is a matter of 
considerable doubt. It will be noticed, however, 
that 30 fathoms would be sufficient depth for all 
the vessels to which reference has been made. In 
the meantime it may be pointed out that data 





obtained from steam trials of vessels, made in 
depths of water other than that required for giving 
normal results in deep water, are very untrust- 
worthy as a guide for calculations designed to 
determine the power required for similar vessels 
of different dimensions or speeds. 








COPPER OUTLOOK. 

Tae visible supply of copper to Europe goes on 
diminishing. The total now is 11,190 tons, as com- 
pared with 12,983 tons at the end of December, 
16,304 tons in September, and 18,055 tons in April. 
Only twice for very many years past has the quan- 
tity in sight been smaller—10,823 tons in May, 
1904, and 11,137 tons in June. In these last-named 
months the metal averaged about 56/. 10s. per ton. 
During the following twelve months the price went 
up pretty steadily, although supplies were, at the 
same time, increasing—an abnormality which has 
been duly explained in these columns. Since then 
supplies have been diminishing, and the price 
rising. At the end of November 80/. 10s. per ton 
was paid for Standard copper ; and though the quo- 
tation is 1l. lower now, it is still at a very high 
figure, and looks like remaining there. The sup- 
plies to Europe last year were on a smaller scale 
than in 1904, totalling 304,400 tons, as compared 
with 350,408 tons. The deliveries, too, were more 
moderate, the quantity being 305,076 tons, as com- 
pared with 347,450 tons. But the smaller figures 
of 1905 show a considerable jump as compared 
with 1903, when 261,588 tons were received, and 
262,327 tons delivered. America is responsible 
mainly for the reduced supplies of last year, 
and, incidentally, for the sharp rise in the quo- 
tation for the metal. It sent 194,915 tons to 
Europe, as against 241,026 tons. The contribu- 
tion of Spain and Portugal fell to 18,389 tons froin 
20,975 tons; that of Chili to 29,050 tons from 
30,400 tons ; and that of miscellaneous countries 
to 38,846 tons from 39,707 tons. Australia, on the 
other hand, increased its shipments from 18,300 
tons to 23,200 tons. It will readily be understood, 
of course, that the recorded shipments of copper to 
Europe do not represent the total consumption. 
A moderate quantity is produced here, and in addi- 
tion there are invisible stocks. As the state of 
trade makes it certain that more metal was con- 
sumed last year than in 1904, when the revival 
came late, it is pretty clear that invisible supplies 
must have been encroached upon to a very great 
extent. Hence the ease with which the price of 
copper is lifted. 

On a previous occasion reference was made to the 
enormous increase in exports of copper to China 
from the United States. This was partly due toa 
legitimate demand for coinage purposes and partly 
to a speculative movement which was far-seeing, 
and which sought to reduce stocks by sending the 
metal to the East at 12 cents per pound, in the 
conviction that it could be bought back, or distri- 
buted, in due course at 18 cents, thus giving a good 
profit over and above cost of shipment both ways, 
and of warehousing.’ So far as the genuine impor- 
tation was concerned, the increase was due to the 
unrestricted coinage into 1-cent pieces and cash, 
which operation is virtually under the absolute 
control of the provincial authorities. While the 
multiplicity of mints threatens the debasement of 
the currency of the Empire, the Central Govern- 
ment leaves the question of production entirely to 
the viceroys of the provinces. As these officials 
realise a comfortable margin of profit on the coinage, 
business men assume that there is no likelihood of 
its early cessation, and that the extensive copper 
importation will continue. The Shanghai Chamber 
of Commerce has investigated this question, and has 
informed the Diplomatic Corps at Peking that re- 

resentations as to a regulation of currency should 
“ made to the Government. The Chamber pointed 
out that as the Chinese provincial governments 
imagine they have a perennial source of income 
from the profits of the mints, they may fail to grasp 
the dangers of depreciation because of over issue. 
It was further suggested that if restrictions be 
not established, foreign trade in China must inevit- 
ably suffer. In the report on the trade of China 
and abstract of statistics, it is estimated that the 
output for 1904 approximated 1,745,000,000 of 
copper pieces, and the Chamber of Commerce de- 
clares that this year, when all the mints, new 
and old, are in operation, the output will reach in 
round numbers 16,413,000,000 pieces. There 
are eighteen or nineteen mints now in opera- 











Fes. 2, 1906. ] 





ENGINEERING. 


157 








tion in China, but although bankers and merchants 
have given the subject close study, they find it 
extremely difficult to obtain through unofficial 
channels absolutely accurate information as to the 
present producing power of the various mints estab- 
lished. These conditions indicate a growing de- 
mand in China, and it is estimated that the United 
States now exports to China practically one-half of 
all the copper that is used. The American 99.6 
per cent. electrolytic copper is popular in China 
because it can be worked to advantage in the mints. 
Australian copper, sold through British and Ger- 
man syndicates and the metal exchanges, is also 
largely represented on the market. he ‘* Wal- 
laroo”’ brand, from Australia, is regarded as one 
of the best produced in the world, because of its 
purity ; but for the purposes of the Chinese the 
best American electrolytic copper is fully as de- 
sirable. The Customs duty on copper is 1.175 
Haikwan taels per picul. Duty on copper is rarely 
paid in China, however, as it is used for Govern- 
ment purposes, and may be imported free on the 
pass of the Taotai of Shanghai. For the pur- 
poses of such free importations authority has been 
delegated to this official by the Peking Government. 

Had it not been for the large quantities of copper 
sent to China, the present scarcity of the metal in 
Europe would not have existed, and supplies 
would have been ample for the requirements of the 
trade. In their annual review, Messrs. James 
Lewis and Son state that the production of the 
United States last year retort 5 by 14} per cent., 
or 51,086 tons, of which Lake Superior supplied 
8573 tons, Arizona 18,928 tons, and Montana 
19,693 tons. Australia has sent increased supplies 
to Europe of 4900 tons, while those from the Cape 
of Good Hope have fallen off 260 tons. Only 26 
tons were received from Japan—a reduction of 3200 
tons. Peru has increased its shipments by 1870 
tons, and Chili has decreased 500 tons. The world’s 
output is estimated by Messrs. Lewis at about 
672,000 tons, against 605,000 tons in 1904, 568,000 
tons in 1903, 553,000 tons in 1902, and 517,000 tons 
in 1901. As to consumption, that of the United 
States shows an increase of 81,974 tons, or 44 per 
cent., much of which must have taken place during 
the last three months. That of Europe has appa- 
rently decreased 52,481 tons; England showing a 
reduction of 24,446 tons ; France of 10,453 tons ; 
Germany of 9409 tons; and Italy, Austria, and 
Russia of 5372 tons; but there can be no doubt that 
there has been actually an increase in England 
and probably in Germany, the deficiency having 
been supplied from the stocks held by the smelters, 
manufacturers, and consumers to the extent of at 
least 50,000 tons. The increase in the export of 
manufactured copper from England has been 800 
tons, and of unmanufactured 14,760 tons, of which 
11,500 tons have gone to the United States anda 
considerable quantity to China. The export of sul- 
phate has decreased 3600 tons. The electrical 
industry has been very busy, and the engineering 
trades have also been active; the indicated horse- 
power of the marine engines constructed being 
1,501,859, against 1,338,972 in 1904. The follow- 
ing figures are interesting :— 


_— 1903. 1904. 1905. 





tons fine tons tons 
Consumption in England 66,637 81,392 56,945 
Manufactured copper exported.. 31,013 35,716 36,503 
Sulphate of copper exported. 13,361 
Consumption of France .. -. 45,147 59,072 48,619 
» 9. Germany -- 117,615 | 145,506  *136,097 
Consumption of American copper 
in Italy, Austria, and Russia.. 13,513 29,305 23,933 


* December estimated. 


In regard to future production, a continued in- 
crease of at least 15 per cent. may be expected in the 
United States, a rich body of ore having been struck 
in the 2200-ft. level of the Anaconda Mine, and 
also an increased production in Mexico, Australia, 
and Japan, to which the higher range of prices 
ruling during the past three months will act as a 
stimulus. Consumption during 1906 promises to be 
onan increased scale, though in some directions the 
present high prices may act as a deterrent, especi- 
ally in the use of sulphate of copper. As manufac- 
turers’ and consumers’ stocks are now reduced to 
the lowest possible ebb, they will require to be re- 
plenished, and this will absorb a considerable quan- 
tity of copper should a material fall in prices occur. 
The prospects of trade generally during 1906 are 
very favourable, especially in the United States. 
The use of electric power is rapidly increasing, and 








great additions are being made to the navies of the 
world, as well as to the mercantile marine. The 
rospects of 1906 are, in the opinion of Messrs. 
wis, that copper is likely to continue scarce for 
some months, but that Europe may look for relief 
from the present stringency with the advent of 
increased shipments from the United States and 
a and the return of part of the copper sent to 
ina. 








TECHNICAL EDUCATION, 


THERE is no point in connection with technical 
education about which opinions differ so widely as 
to whether the college course should precede or 
follow an experience of the workshops. Many 
works managers, in view of what they have suffered 
from the bumptiousness of much of the material re- 
ceived direct from the colleges, are strong advo- 
cates of the second alternative, and their opinion 
must be treated with respect. On the other hand, 
it must be admitted that many of the strongest 
advocates of this course are the very men who are 
accustomed to express doubts as to the utility of 
any college training whatever, and the plan they 
favour has drawbacks of its own of a somewhat 
serious character. To take a young man away 
from the shops for two or three years at the end 
of his apprenticeship, in order to send him to 
college, introduces a.very serious breach into the 
continuity of his education. Indeed, the very men 
who would be most likely to benefit by such a 
course are just the ones who will have special in- 
ducements offered them at the completion of their 
articles, in the shape of interesting work, to re- 
main in the shops or drawing-office. The point 
in question was one of those raised at the meeting 
last Saturday morning of the Association of Tech- 
nical Institutions, at which was discussed Professor 
W. Ripper’s paper on ‘‘ The Co-operation of Em- 
ployers in the Technical Training of Apprentices.” 
Mr. Alexander Siemens, speaking from his personal 
experience, was strongly in favour of taking the 
college course first; and, indeed, at this meeting 
no advocate was found for the alternative practice. 
The ‘‘sandwich ” system has been proposed as 
combining the advantages of both courses, and in a 
number of districts has been somewhat largely 
adopted. Mr. A. P. Laurie, of the Heriot-Watt 
College, Edinburgh, however, stated that there 
the system had been found to have some serious 
disadvantages. Parents liked to have a complete 
course for college and shop set before them, and 
with the ‘‘ sandwich ” system, as worked at Edin- 
burgh, this was done by arrangement with local 
manufacturers, who, in consideration of a premium, 
accepted the ‘‘sandwichers” as pupils. The difli- 
culty that arose, however, was that a considerable 
proportion of the youths entering the college were 
totally unfitted for the profession ; and when these 
proceeded to the shops the complaints of the 
management were loud, and the college suffered in 
consequence. 

Another method of working the ‘‘ sandwich” 
system is in vogue at Manchester, where certain 
of the apprentices of Messrs. Armstrong, Whit- 
worth, and Co. have the Mondays free to attend 
the Municipal Technical School, where they put ina 
whole day’s work, spending their evenings during 
the rest of the week in doing home work. This plan 
has the advantage that the fortunate youths who 
enjoy its benefits have not to go out in the evening 
to classes after a long day’s work. The drawbacks 
to evening classes are, however, we think, often 
exaggerated. Physical tiredness, short of absolute 
exhaustion, does not imply also mental fatigue ; and 
many a youngster, if he did not attend such classes, 
would in all probability be engaged in pursuits much 
more exhausting to him from every point of view. 
In short, it is, in our opinion, a very debateable 
matter whether evening classes should not suffice 
in themselves to provide all the instruction needed 
by a works foreman or ordinary draughtsman. 
Quite a small number of day technical schools 
would in this way suffice to provide for the needs 
of those who, having more than ordinary means, 
or more than ordinary ability, will furnish the 
leaders of industry of the future. As a consider- 
able proportion of the second section of this class 
will be Sane from the ranks of the best students 
at the evening classes, it seems wise that the latter 
should be of such a character that the certificates 
of the evening schools can be accepted by the 
colleges as grounds for excusing their possessors 
from the first year of the college course. 








Whilst for very many years past employers have 
been accustomed to encourage the attendance of 
their apprentices at evening classes by the award 
of prizes, many of them have of late done much 
more, and have given an increase of pay and other 
advantages to those of their apprentices who dis- 
tinguished themselves in the evening work. Some 
are now going further ; and it was stated at the 
meeting in question that Messrs. Mather and Platt, 
of Salford, have introduced into their form of 
indentures a clause by which the apprentice is 
compelled to take a prescribed course at the evening 
classes of the Salford Technical School. 

Whilst, however, many employers are, as stated, 
doing much to encourage the technical education of 
their apprentices, others still look upon the whole 
subject with distrust. For this there are two 
causes: one, the bumptiousness of many of the 
students turned out, while the other is to be found 
in the extravagant claims made on behalf of tech- 
nical education by certain teachers and professors. 
In this connection we cannot help thinking that 
the remarks of Principal Reynolds, of the Man- 
chester Municipal Technical School, a little unfor- 
tunate. In his speech on Saturday he attributed 
the success of Germany in forging ahead of this 
country in chemical and electrical industries solely 
to their greater appreciation of the advantages of 
technical education. There is a certain degree of 
truth in this in respect to the chemical trades— 
though even here, had our Patent Laws maintained 
the wise provision of the famous Statute of Mono- 

olies, that patents should be given save and solely 
or the purpose of introducing into the country a 
new industry, the inertia of our chemical manu- 
facturers would have had much less serious conse- 
quences than has actually been the case. As 
regards the electrical trades, however, we believe 
his statement is totally without foundation. In 
the early ‘eighties our designers of electrical machi- 
nery were in advance of those of Germany; but the 
disastrous Act of 1882, backed by the equally bad 
Tramways Act of the early ’seventies, hampered our 
electrical industries in a way which all the strenuous 
efforts made of recent years by our manufacturers 
has not yet been fully able to compensate for. 

It is interesting to note that American apprecia- 
tion of the engineering graduate dates from the 
development there of the electrical industries. 
Twenty-five years ago, the college graduate in 
American workshops was held in derision by the 
practical American manufacturer. Professor Dalby 
attributes the changed attitude mainly to the fact 
that the college staffs at that date began to make 
it a practice to point out to their students on 
leaving that they were still far from ‘* knowing 
it all,” and had much to learn after even a re- 
latively distinguished college course. It is, how- 
ever, highly probable that the rapid growth of 
the electrical industries in the States had even 
more effect in dispersing the prejudices in ques- 
tion. In them the college-trained man was a 
necessity, and consequently received a fair trial. 
Had Parliament seen fit to permit of the free 
development of our electrical industries, manufac- 
turers here would have felt the same need of 
trained assistants. It would seem, therefore, that 
though municipalities are now giving much assist- 
ance to the wider extension of technical education, 
this assistance is little more than an act of justice ; 
since, as shown, it is highly probable that one of the 
results of the Acts favouring municipal trading has 
been to delay the appreciation in this country of the 
importance of an adequate training in technology. 

Another point as to which opinions differ has 
reference to the age at which students should be 
admitted to the colleges, and to the length of the 
course there. In America and Germany the age at 
entrance is commonly eighteen years, and the course 
extends over four years. Here many colleges will 
take in students at fifteen years of age, and the 
course is in no case—so far as we are awate— 
more than three years in length. Many professors 
are in favour both of raising the age of entrance 
and -extending the course, but we question the 
wisdom of either procedure. The extra years may 
lead to a greater acquisition of book knowledge, 
and were the academical side of a youth’s trainin 
to cease on his leaving college, a good case oa 
doubtless be made out for the changes suggested. 
With a sensible lad, however, this will not be 
the case, and his theoretical acquirements will be 
greatly extended by judicious study in the even- 
ings after he has entered on his workshop course, 

One speaker, on Saturday, raised the difficulty 
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that the trade unions would not accept the years 
spent in college as a substitute for any of the years 
of workshop experience they require in their 
members. The object of the colleges is however, 
not to recruit the ranks of those whose life is to be 
spent in the exercise of a handicraft, but to supply 
the commissioned ranks of the industry, if we may 
use the term, so that the supposed racer, Nm 
to be badly based. Some expressions in Professor 
Ripper’s paper also convey the impression that the 
college training is intended for the unambitious, if 
necessary and useful, majority who will spend their 
lives as workmen at a weekly wage. Hesays: ‘We 
have yet very much to learn as to the value of the 
man behind the machine; and as to the importance, 
not only to himself, but to his a of his being 
efficient and in the best possible condition, both 
physically and mentally.” In a modern factory, 
however, it may be remarked, that the man behind 
many of the most ingenious and useful machines is 
only a labourer. 

Of course, it is highly important that the more 
able sons of the rank and file shall have opportunities 
of advancement, and these seem best provided by 
the award of scholarships based on the results ob- 
tained in evening classes ; but, as Professor Karl 
Pearson has stated, the mesh of the net by which 
these exceptions are selected must not be too fine, 
or very many of those chosen will powers 
not sufficiently in advance of the average to make 
their higher education profitable. Unluckily, 
moreover, examinations form a test only of intel- 
lectual acuteness and not of character, and success 
in every branch of industry is far more dependent 
ona man’s pluck and determination than on his 
purely intellectual qualities. 





ELECTRIC FURNACES OF NERNST 
ELECTROLYTIC CONDUCTORS, 

Last Tuesday Dr. J. A. Harker gave, in the 
Faraday Society, some interesting particulars con- 
cerning the new type of electric furnaces which 
he recently described in a meeting of the Royal 
Society. The furnaces, so far at our disposal, fail 
at very high temperatures, such as Dr. Harker 
wants for the researches on high-temperature 
thermometry which he is conducting in the National 
Physical Laboratory. Platinum does not bear long- 
continued heating above 1200 deg. Cent.; porcelain 
softens at 1500 deg. Cent. ; carbon furnaces give 
off gases which corrode the platinum terminals of 
the electric furnaces, and which are, moreover, 
poisonous. Nernst has for these reasons constructed 
a tubular furnace of iridium, which is directly 
heated by the current flowing through it; but 
iridium is a very expensive material, and is 
oxidised at high temperatures. It occurred to 
Dr. Harker to try the material of Nernst glowers ; 
he only learned that Mr. Maurice Solomon, of the 
British Nernst Light Company, was already using 
such furnaces during his experiments, and he grate- 
fully acknowledged the useful hints he had received 
from Mr. Solomon. 

Mr. Solomon bakes the Nernst glowers in a 
tube of the same material, packed outside with 
zirconia, and placed in a trough of copper. Dr. 
Harker has succeeded in constructing larger and 
more durable furnaces of this type. One of the 
two which he exhibited has been doing duty for 
over a year already. He starts from a mixture of 
zirconia (about 85 per cent.) with yttria and the 
other rare earths which occur in gadolinite. Pure 
zirconia alone does not answer, nor should zirconia 
be mixed with magnesia, but mixtures of mag- 
nesia and thoria will do. The ground up material 
of old electrolytic furnaces gives the best results. 
The rare earths are stirred into a paste with gum 
tragacanth, and the paste is forced, by means of 
a screw, through a tubular steel die. The dis- 
charged tube is of the consistency of putty, and has 
to be fed on a travelling band. It shrinks very 
much during the drying and baking operations, and 
as its temperature coeflicient—negative, as in most 
electrolytic conductors—is very high, it is not. easy 
to secure reliable contact between the tube and 
the a aa connection. To avoid this difficulty 
Dr. Harker devised a cascade arrangement for his 
furnace. The furnace is placed within a jacket, 
which is itself heated up to 1000 deg. Cent. ; the 
central tube of the zirconia mixture, which forms 
the real furnace, need then be heated, by the cur- 
rent, only by another 1000 deg. to obtain a tem- 

rature of 2000 deg. Cent. Dr. Harker found, 

owever, that permanent good contact between 





the oxide tube and the platinum can be secured. 
The platinum lead ends in a bunch of fine platinum 
wires, which are twisted round the tube and 
cemented with the aid of a paste of zirconia—from 
an old furnace—and zirconium oxychloride. In 
this way the central tube and its platinum terminals 
are produced ; one of the tubes shown had a dia- 
meter of 0.4 in. and a length of perhaps 8 in. The 
tube is closed at the lower end, and a short porcelain 
cylinder is fitted over the open upper portion. The 
whole tube is jacketed with a tube of fireclay, 
and the annular space between the two tubes 
charged with pure zirconia; this king serves 
as a heat insulator. A nickel coil is wound on 
the outside of the fireclay tube. This nickel coil 
is itself protected by another fireclay tube and 
a packing of finely disintegrated quartz; this 
method prevents oxidation of the nickel better 
than lagging with asbestos would do. 

The cold central tube is practically an electric 
insulator. When the temperature rises above 
450 deg. Cent., current begins to flow. In a tube 
of 24 in. length the pressure drops by about 100 
volts ; resistance absorbing about 100 volts is put 
in series to the tube, and with a current of one or 
two amperes a temperature of 2000 deg. is quickly 
reached. At 2200 deg. Cent. the electrolytic con- 
ductor would begin to soften. These furnaces 
will prove most useful in all laboratories, parti- 
cularly, for instance, for work on the radiation of 
black bodies and for the distillation of metals ; 
Stas lost quite half of his silver in his classical re- 
searches on atomic weights. 

We mentioned on a former occasion that Dr. 
Harker established, by more than sixty observa- 
tions made int his furnace, that the melting- 
point of platinum is 1710 (+5) deg. Cent., instead 
of Violle’s value of 1780 deg. Cent.; the redeter- 
mination of the melting-point of nickel gave 
1427 (+ 3) deg. Cent. In the determination of 
the melting-point of platinum, a thermo-couple 
consisting of a platinum wire and a wire of 
platinum alloy (10 per cent. of rhodium or of 
iridium) is lowered into the middle hottest por- 
tion of the furnace. When the platinum melts, 
three things may happen, which will at once be 
recognised on the potentiometer. The wires spring 
from one another ; a globule of molten platinum 
drops off ; or the globule travels up the alloy wire 
to a cooler part of the furnace which has the tem- 
perature of melting platinum. It may be thought 
that this method does not really mark the melting- 
point of pure platinum, but of the alloy. But the 
melting-points of the alloys lie quite 100 deg. 
higher than that of platinum, and the different 
couples of different alloys have all indicated the 
same point within the range of 1703 deg. to 
1713 deg. The bead creeping up the alloy wire 
does not corrode this wire, moreover, and a little 
lump of pure — fastened to the junction 
melts again at the same temperature. 








HIGH-SPEED ELECTRICAL 
MACHINERY. 

Tue second of the Howard lectures on ‘‘The 
Influence of Speed upon the Design of Electric 
Generators,” was delivered by Professor S. P. 
Thompson, F.R.S., on Thursday, January 25, before 
the Society of Arts. The reputation of the lecturer 
and the great importance of the subject ensured a 
good attendance. 

The first problem, said the lecturer, that had to 
be considered that night was that of commutating 
and collecting the currents generated in the arma- 
ture at high speeds. It was as old as the dynamo 
itself, and the faster dynamos were required to run 
the more serious was the question. Of course, 
there was a type of dynamo—the homopolar, often 
wrongly called the unipolar—which was untroubled 
by commutation difficulties, because unidirectional 
currents were alone generated by it, but its 
naturally feeble voltage and other defects had pre- 
vented it coming into use except in very rare cases. 
Excepting this type of machine, all continuous- 
current dynamos generated alternating currents in 
their armature windings, which had to be commu- 
tated, or alternately reversed in direction, in order 
that a unidirectional current might be delivered at 
the terminals of the machine. 

These alternating currents, however, were not at 
all like what was generally known as an alternating 
current. The latter rose and fell in gentle waves 


with no abrupt changes, and could be fairly closely 
represented 


y a sine curve, like Fig. 1, whereas 





the current which had to be commutated rose and 
fell in steeper flat-topped waves, somewhat as 
shown in Fig. 2. What the commutator had to do 
was to change the direction of a current, and to do 
this so quickly that, from the existence of a maxi- 
mum current in one direction to the existence of 
an equal current in the opposite direction should 
not be more than 0.005 second, or in very high- 
speed machines more than 0.001 second. 

Each element in which this reversal had to take 
place was a loop of wire, the sides of -which were 
embedded in slots in the armature; and the ends 
connected each to one of the commutator bars. 
Now the current in any circuit could not be 
stopped instantly ; it had built up for itself an 
encircling magnetic field, the energy in which came 
to the aid of the current, and resisted any attempt 
at sudden suppression of the latter. The magnetic 
field might be pictured as a number of imaginary 
circles threaded along the conductor, and thus 
forming closed magnetic circuits interlinked with 
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the closed conducting circuit. The more magnetic 
interlinkage there was with the electric circuit, the 
more difficult it was suddenly to reverse the current 
in the latter, so that this interlinkage evidently 
was a most important thing to be considered in 
questions of commutation. Many attempts had 
been made to devise a simple rule for estimating the 
interlinkage, but this was not so easy as it might 


a P. 

"Tanti. said the lecturer, a conductor sur- 
rounded by air. At normal-current densities every 
ampere flowing would set up about four magnetic 
circles per inch along the wire. But if a conductor 
zy in. in diameter, carrying 1 ampere, was sur- 
rounded by four circles per inch, a conductor of 
ten times the diameter with the same current would 
only be surrounded by a field of one-tenth the 
strength, because each circle would have to be ten 
times as large as before. No practical rule seemed 
to take account of this fact. If the conductor were 
in the form of a flat strip, instead of wire or bar, the 
effect of the increased periphery was very marked. 
A strip 1 in. by 7; in. in cross-section had the same 
area as a square rod of }-in. side ; yet, as its peri- 

hery was more than twice as great, the number of 
interlinking circles would be less than half those 
formed round the square bar. The diminished 
reactance on this account by strip wind- 
ings wasa very strong reason in their favour. 

We had found that, assuming a bar had four 
surrounding circles per inch for every ampere flow- 
ing, a flat strip might have only two. If, how- 
ever, the conductor was embedded in an armature 
slot, the magnetic reluctance of its surroundings 
was so much reduced that one ampere might easily 

roduce ten circles per inch round a part of a con- 
oes so embedded. Professor Thompson then 
took an example of an armature conductor, carry- 
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ing 100 amperes, and by adding the assumed inter- 
linkages for the lying in iron and in air, 
calculated the total interlinkage to be 45,600 circles. 
This gave an interlinkage of 456 lines per ampere, 
or, as it would usually be expressed, the value of 
L (the self-induction of the circuit) was 456. 
Neglecting this value for the moment, and con- 
sidering the circuit without self-induction, we had 
100 amperes to be entirely reversed in direction 
within the time allowed for commutation, which 
might be taken in this case as 0.002 of a second. 
Considered graphically, the conditions were some- 
what as represented in Fig. 3, where, in the space 
of time OT, equal to 0.002 second, a positive current 
of 100 amperes had to be changed into a negative 
current of 100 amperes. If we might assume the 
rate of change of the current to o uniform, so 
that the current value descended along the straight 
dotted line in the figure, the rate of change 
would be re 
d 200 
aT ~.02 ™ 


and the electromotive force produced by this rate 
of change would be 


- LEC o& — x 100,000 volts ; 
aT 108 


that is, there would be a back electromotive force 
of 0.45 volt acting uniformly during the time of 
commutation. 

This would be a very simple way of calculating 
the reactance voltage if we knew that the current 
did change uniformly in the coil ; but, as a matter 
of fact, it did not do so. The straight dotted line 
in Fig. 3 might be more correctly replaced by one 
or other of the dotted curves, so that it was clear 
that we could not calculate the reactance voltage 
until something more about the rate at which the 
current reversed was known. As the factor of 
time was present in commutation questions, it was 
impossible to effect commutation without causing 
a reactance voltage great in proportion as the time 
was short. 

Commutator brushes were made either of metal 
or carbon. Carbon brushes, owing to their neces- 
sarily greater cross-section, gave a longer time for 
commutation ; but the time must not be too long, 
as wasteful eddy currents might be set up in the 
conductors. On the other hand, if commutation 
was not complete in the time allowed for it, there 
would be sparking troubles at the brushes. Carbon 
brushes, since their introduction some fourteen 
years ago, had been of the utmost benefit to 
electrical engineers. They owed their value to 
two properties—a fairly high resistance, and the 
formation of a high resistance film of carbon on 
the commutator surface. Without this film-forming 
pee of carbon brushes, the lecturer said, the 
modern tramway generator could never have been 
practicable. In the early days, when machines 
were run under far easier conditions, it was not 
uncommon to have a man standing at every machine, 
wearing blue spectacles, whose sole duty was to 
shift the brushes to suit the fluctuations of the 
load. There were two sorts of commutation— 
natural, in which the brushes were in their neutral 
position, and forced, in which a reversing field was 
provided. Natural commutation depended only on 
two factors—the time allowed and the resistance of 
the carbon film. 

Professor Thompson here showed a number of 
interesting curves, showing the effect of varying 
certain factors in conneetion with commutation. 
The resistance of carbon brushes worked at normal 
densities fell almost directly as the current density 
increased. The resistance, again, was lower at 
lower speeds, and, curiously, was also lower if the 
commutator was somewhat rough and dirty. A 
highly-polished commutator offered higher resist- 
ance to the transfer of current than an unpolished 
one. The resistance of copper gauze brushes, was 
enormously less than that of carbon brushes and at 
slow speeds also increased with the speed; but, 
contrary to the case of carbon, the resistance 
appeared to be at a maximum at somewhere about 
800 ft. per minute, and afterwards fell away 
slightly. If we added all losses together, the total 
commutator loss showed a definite minimum, vary- 
ing according to circumstances, but increasing both 
at lower speeds and higher pressures. 

Taking commutators as they were, there was a 
definite transition voltage between the carbon and 
copper, which lay somewhere between 0.8 and 
1 volt, and might be looked at as the resistance of 





the film. Careful experiments had shown that it 
was slightly less at the positive brush than at the 
negative. The film resistance was the whole secret 
of natural commutation, and the price paid for it 
was a total drop of from 1.6 to 2 volts, in addition 
to the normal armature drop. Suppose Fig. 4 to 
represent a brush resting on a commutator, and 
leading away a total current of 120 amperes, half 
of which is coming up through each of the bars A 
and Z respectively. Now suppose the commutator 
to have moved on a little, to the ition shown 
in Fig. 5. The bar A could still deliver its 60 
amperes as before, but Z would have less delivery 
surface, and the tendency of the current to main- 
tain its value would cause as much to try and crowd 
up through Z as before. The increased density in 
the brush above Z would lower its resistance, and, 
consequently, when only a small part of Z re- 
mained under the brush there might be a com- 
paratively heavy current yet leaving that bar. 

If there were no reactance or resistance to be 
considered, the brush would act simply as a sort of 
duct, under which a number of doors passed. As 
fast as one door was closed another would open, 
and the e of the current would on the whole 
not be interfered with. Reactance and resistance, 
however, always were present. Resistance by 
itself had no effect on the whole operation ; but 
this fact did not justify the custom of some de- 
signers in using needlessly long risers from the 
commutator. All unnecessary resistance meant a 
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needless loss, and whatever might be the case with 
single-phase series motors, in continuous-current 
armatures it was best avoided. Its effect on the 
current in the short-circuited coil was to bend the 
line representing the current change in the dia- 
m, distorting it as shown by the full line in 
ig. 6. Reactance, on the other hand, had a con- 
siderable effect on commutation; it tended to pre- 
vent the change of current, and would distort the 
current-line, as shown in Fig. 7, making it fall more 
slowly to its zero, and rise more slowly again to its 
negative maximum. 
rofessor Thompson here referred to a number 
of formule which had been devised to pre-deter- 
mine whether commutation would be satisfactory. 
They were written on the blackboard, but, — 
owing to the badness of the light, many of the c - 
ters and suffixes were illegible to his audience. One 
which he appeared to favour himself was obtained b 
dividing 10" by the product of all the factors whic 
tended to make commutation difficult, such as the 
number of conductors per commutator-bar, the 
amperes flowing in the armature per square inch of 
pole surface, the surface speed, and the length of 
iron surrounding the conductors. The quotient 
would be a number varying from 1.5 to 6, and the 
bigger it was the better. Another formula was 
given, simple in appearance but complicated in 
attainment, for the final voltage between brush and 
bar at the end of commutation. This final voltage, 
as found by the formula, varied between 1.19 and 
2.3 volts in the cases of several lighting and traction 
generators which ran sparklessly ; but in one case, 





where it reached 4 volts, there was danger of 
sparking. 

The lecturer then considered the application of 
the general principles of design to continuous- 
current turbo-dynamos. From very small begin- 
nings such machines had now been increased until 
units of 1800 kilowatts had been built, and larger 
ones were in progress. Commutation was provided 
for by a compensating winding, the addition of which 
to some of the earlier machines had been of great 
benefit. Parsons used brass brushes, and in many 
machines, for some reason which was not very 
obvious, made the positive brushes work on a dif- 
ferent portion of the commutator from the nega- 
tive ones. De Laval used carbon brushes, but 
his machines only ran at about 900 revolutions per 
minute. The Brown-Boveri dynamo for turbines 
also employed compensating windings ; but the 
first type had now been much altered. The British 
Thomson-Houston Company had only built two 
continuous-current machines so far, each of 500 
kilowatts, one of which was at Cork, and the other 
in the Rugby power-house. The General Electric 
Company of America, however, had supplied the 
same type of machine in sizes up to 2000 kilowatts. 
The Siemens-Schuckert Company built dynamos 
to be driven by their Zoelly turbines, and the 
Allgemeine Company a dynamo to be driven by 
their Riedler Stumpf turbines, but these were only 
as yet made in small units. Messrs. Siemens 
Brothers, of Stafford, had built two continuous- 
current machines of 700 kilowatts, for the Glasgow 
Corporation. Much good work had been done on the 
Continent by the Oerlikon Company, who had given 
up the method of placing their compensating wind- 
ings in slots, and used separate commutating poles. 
A drawing of the carcase of their machine was exhi- 
bited, and was remarkable for the extreme tenuity 
of both main and commutating poles. The latter 
were formed with a toe pointing backwards against 
the direction of rotation. The Brush Company had 
also decided on using small commutating poles ; but 
they used a compensating winding in addition. A 
drawing of a Brush machine was exhibited. 

A comparison of the designs showed how much 
attention was given to commutation, and in view 
of what had been done by the carbon brush for 
slow-speed machines, many manufacturers were 
asking whether the carbon brush could not be 
made satisfactory at speeds from 6000 ft. to 9000 ft. 

r minute. A more pertinent question was, Why 

id not all manufacturers take advantage of what 
had been provided for them? There was a carbon 
brush on the market of English origin, manufac- 
tured by the Morgan Crucible Company, of Bat- 
tersea, which marked a great advance, and had 
been found to give perfect commutation in pre- 
viously incurable machines. It was stratified from 
front to back, so that eddy currents were prevented, 
and the hinder part was made of soft highly-con- 
ducting carbon, whereas the front was of a much 
harder and more resistant material. The effect 
was to prevent the current crowding into the tip 
of the brush and causing sparking when the bar left 
the brush, while the back part, where no sparking 
was to be feared, was given the fullest conducting 
powers, copper being mixed with the carbon in 
some cases. Such brushes had been known to run 
fixed on a turbo-machine, whereas the brass brushes 
they replaced required 3 in. of movement to suit 
the variation of load. 

The other way of doing away with commutation 
troubles, said the lecturer, was to have no com- 
mutation. The homopolar machine required no 
commutator, but it had the inherent fault of giving 
only an excessively low voltage. Two to ten volts 
might be got with little trouble, but to get 100 
volts was a different matter. By connecting a 
number of elements in series, however, it could be 
done, and machines had been built up to 480 voits. 
The high s of a turbine drive was all in their 
favour, and the drop in volts from no load to full load 
could be kept comparatively small. Copper brushes 
running on steel slip-rings would work up to 10,000 
feet per minute, with only a voltage drop of 0.6 
volt at the transition surface ; and no one could tell 
where developments along these lines would lead 
us. The British Westinghouse Company had built 
a practical homopolar machine, giving 10 volts, for 
excitation of a turbo-alternator. The design was 
due to Mr. Miles Walker, and the current passed 
along the shaft to the alternator fields without 
sliding contacts. In America small homopolar ma- 
chines were driven direct by Laval turbines for 
working locomotive head-lights. 
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NOTES a tensile strength as high as 40 tons to the square |the latter town 4l. a ton, which laid a very high 
Tue V M ‘ R inch. These efforts appear to have shared the fate | premium on the Yeung a developments of local 
HE VALUATION OF MACHINERY FOR HATING | of many others of a like nature, made by private|industry. Subsidiary railways into the fertile 
PURPOSES. enterprise for official purposes. Sir William re-| regions of the Soudan, including the branch line to 


SWITZERLAND is said to rejoice in laws so well 
formulated that their purport is clear to the meanest 
intelligence. Here we are very far from attaining 
any such standard of intelligibility ; and perhaps 
no better instance could be given of the necessity 
for a better understanding in this matter than the 
review of legal decisions on the rating of machinery 
question which was read before the Surveyors’ In- 
stitution last Monday by Mr. Frederick Marshall, 
K.C. The judges seem to have gone out of their 
way to avoid giving a definition of the meaning of 
the Act intelligible to the lay mind ; and the ob- 
scurity in which they have persisted in leaving it 
has proved highly profitable to the legal profession, 
though we do not mean to suggest that this was the 
object, though it may have been the effect, of their 
several judgments. Most probably theindefiniteness 
of their interpretation of the Act simply affords 
another instance of hard cases making bad law. As 
matters stand there are two rival interpretations of 
the Act. Some rating authorities have made their 
rate by valuing separately the premises and the 
moveable machinery, and adding the two together as 
forming the total rateable value. 
lowed the plan of adding to the ordinary 
premises a small sum as representing the addi- 
tional rent that a hypothetical tenant would be 
likely to pay for the convenience of having his 
machines ready in place, instead of having to instal 
them. Both methods of procedure have been 
claimed as being in accord with the decision of the 


courts that the premises must be valued as en-| who has 





Others have fol-| ing 
value of the such variations made it difficult, if not impossible, 
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ferred generally to the new Cunarders now in 
course of construction, and in connection with 
which steel of higher tensile strength is being used. 
He made a general comparison of the weight of 
structure in large warships and ocean liners respec- 
tively. In the former only about 38 per cent. of the 
total weight could be reserved for the construction 
of the huil and for accessories, whilst the designer 
of an Atlantic liner could count on 50 per cent. 
for the same purpose. It was satisfactory to know 
that naval constructors, working under these con- 
ditions, had been able to design warships so that 
no cases of serious failure had occurred, owing to 
the excellence of workmanship and materials, and 
the system of inspection followed. In regard to 
propelling machinery also, the designer of warship 
engines had to meet conditions and observe restric- 
tions by which the maker of engines for mercantile 
vessels was not bound. A leading feature in the 
working of the two types of vessels was that the 
latter steamed from port to port under normal 
conditions of power, whilst the warship engineer 
had to provide for constant changes of speed dur- 
manceuvres or with ships in squadron ; and 


to attain a uniform economy at all speeds, com- 
parable with that of the merchant liner always 
running at full power. 


‘Tae New Soupan Raitway. 


culiarly appropriate that Lord Cromer, 
one so much in recent years for Egypt 


It was 


hanced by the presence of the machinery. In fact, if! and the Soudan, should formally inaugurate the 


either practice were universally adopted, 


very 
serious, if temporary, inconvenience would be 
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new railway which traverses the desert from the 
new Port Soudan on the Red Sea to join, near 


caused to some manufacturers and local authorities;| Atbara Junction, the line to Khartoum, and thus 
and we fancy that it has been an appreciation of|to bring into direct railway communication the 


this fact which has led the courts to leave the 
matter in its present obscurity, which, it may 
added, is very little relieved by the decision of the 
House of Lords last year in the test case of Kirkby 
v. Hunslet Union. This, indeed, seems to have 
settled definitely that the first of the two practices 
above outlined is illegal ; but gives no clear indi- 
cation as to how the enhanced value of the pre- 
inises, due to the presence of the machinery there, 
is to be determined, The Machinery-Users’ Asso- 
ciation are therefore promoting a Bill in Parlia- 
ment for the purpose of clearly defining the existing 
law and abolishing the great differences in the 
»ractice of the rating authorities ; but, as shown 
ie the letter from Mr. Joseph Potts on this page, 
it is possible that they may find Parliament less 
favourable to them than the House of Lords. 


WarsuHip Desien. 


The first of a series of five Cantor lectures on 
‘*Modern Warships” was given by Sir William 
White at a meeting of the Society of Arts on Mon- 
day last, Sir William Preece being in the chair. 
The lecturer dealt chiefly in this preliminary dis- 
course with the elementary and popular part of his 
subject, illustrating his remarks by a large number 
of Jantern slides. He pointed out the commanding 
influence that the gun exercised upon warship de- 
sign; but contended that it was a mistake to re- 
gard the warship as simply ‘‘a floating gun-car- 
riage,” even though her primary duty was to fight. 
There were many other necessities for fighting 
efficiency. For instance, there was the important 
question of sub-division; and by means of the 
lantern-slides, several of the difficulties which the 
naval architect had to overcome were illustrated. 
A comparison of some of the earlier war vessels 
with those of more recent date led to a con- 
sideration of certain leading elements of design, 
and the difficulty experienced in including all the 
multitudinous features which the advance of engi- 
neering science had introduced. The lecturer 
dealt at length with the use of steel for ship- 
building, giving an interesting account of the 
steps taken by Sir Nathaniel Recenter when he 
was Director of Naval Construction, about thirty 
years previously. The material then used was 
mild steel; but the interesting fact was stated 
by Sir William that at that distant period the pos- 
sibility was considered of using steel of higher 
tenacity, of a nature similar to that more recently 
employed in the construction of torpedo craft. 
Tests and experiments were made at the works of 
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centre of the Soudan, which but a few years ago 
was far beyond the influence of modern civili- 
sation, and was the objective point of the 
relief expedition to the beleagured General 
Gordon. This line, which we have already 
described in Enearngertnc, will have a very 
important influence in the development of the un- 
doubtedly rich agricultural area of the Soudan, as 
it shortens the line of communication to the sea 
by 900 miles. The total length of the new line is 
332 miles. After leaving Suakin it trends north- 
wards, and then ascends the plateau, some 3000 ft. 
above sea-level, which runs parallel with the 
coast. The railway then strikes south-west across 
the desert, a waterless stretch of 50 miles, reaching 
the Atbara River at a point about 20 miles above 
the junction of that waterway with the Nile. It 
traverses the banks of the Atbara until a junction 
is formed with the old Khartoum-Wady Halfa rail- 
way, about a mile north of the Atbara Bridge, 
and thence the former military line is used to the 
capital of the Southern Soudan. There are 25 miles 
of sidings. The steepest gradient is 1 in 100, and 
the sharpest curve 5deg. Extensive bridgework had 
to be carried out in connection with the line, and 
the girder-work was executed by Sir William Arrol 
and Uo., of Glasgow. The girders were constructed 
to standard length, which greatly facilitated the work. 
Work on the line was commenced in the beginning 
of 1903 by the construction of a quay for the erec- 
tion of steam-cranes and similar works at Suakin, 
but the actual laying of the track did not commence 
until the middle of 1904, so that Lord Cromer 
found abundant justification for high encomiums 
upon the engineers who had constructed the 332 
miles of railway in fourteen months under severe 
climatic conditions. The total cost of the line was 
E1,400,0001. The effect of the opening of this 
new track—the locomotives for which have been 
mostly built by the North British Locomotive 
Company, of Glasgow—will be to greatly cheapen 
the cost of transport, because formerly the distance 
from Khartoum to the sea, first by the Wady 
Halfa railway, and subsequently by the river boats 
from Atbara to Alexandria, was 1200 miles. The 
new Port Soudan on the Red Sea is well advanced, 
and it is certain to supplant Suakin, which was used 
as the base for the construction of the new line. It 
is true that while the line for the greater part of its 
length does not pass through territory capable of 
much development in the meantime, the effect 
along the Atbara and at Khartoum will be most 
pronounced. For instance, owing to the condi- 


Sir William Siemens, at Landore, with steel having | tions of transport, coal has hitherto cost at 





Kassala, the railway from Al Obeid to Ed Dueim, 
on the Nile, &c., will open up regions rich in 
cereals, and there is a prospect of considerable 
development of the gum arabic culture at Kordofan. 
The Dongola province will also profit, and alto- 
gether the line is bound to develop cotton and cereal 
growth in the Soudan. The construction of the line 
is also a testimony to the colonising instinct of the 
British, and great credit is due to Colonel Macauley, 
the Director of the Railways, and to Captain Mid- 
winter and Captain Longfield, of the Royal Engi- 
neers, as also to Kaimakam Malmud Bey Kheir- 
allah, who have been largely responsible for the 
work, 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 25, 1906. 
Stove and pipe plants have been buying large quan- 
tities of foundry iron during the past week, the pur- 
chases varying from a few hundred tons to some- 
times to a few thousand tons. A great many special 
kinds of pig are being purchased by engineering plants 
for specific purposes, for which the outside prices are 
paid. The National Government has contracted for 
2500 tons of cast-iron pipe for shipment to Manila, 
the mill price ey 28 dols. New York City has 
contracted for 5000 ft. of 12-in. pipe. New England 
founders have just purchased 12,000 tons of malleable 
Bessemer iron, and two large steel plants are in the 
market to-day for 10,000 tons each of basic iron. The 
total figures of purchases, or, rather, contracts, by 
the Pennsylvania Railroad for steel rails for 1906 
delivery foot up 220,000 tons, the last purchase being 
for 43,000 tons, which will be divided up between the 
Cambria, the Carnegie, and the Pennsylvania Steel 
Companies. It is rumoured to-day that the Reading 
Railroad is about to place a supplemental order. Two 
Southern roads have already placed orders for 20,000 
tons additional, to push work through that was ordered 
by the board of directors late in December. There is 
now pending quite a number of contracts for struc- 
tural steel for railroad terminals, extensions for indus- 
trial plants, and for bridge iron. The estimated 
amount for these requirements foot up 150,000 tons, 
about half of which will be placed this week, and 
most of the rest within the next thirty days. 
Inquiries are coming in from large engineering con- 
cerns in Western cities for structural steel for local 
purposes. All of this material will have to be had, 
even though prices should be advanced. The tone of 
the market is naturally very strong. Some estimates 
now in hand place the material wanted as high as 
200,000 tons, and an examination of the known require- 
ments does not permit these figures to be very greatly 
reduced. The Lake Shore ned is considering 
plans which will call for the purchase of about 150,000 
tons of bridge material. There are inquiries from the 
Pacific Coast which will call for 25,000 tons, while the 
structural requirements, as carefully estimated for New 
York City, foot up fully 70,000 tons. The New York 
Central Railroad will be the largest buyer. The demand 
for smaller material, such as bars, sheets, pipe, mer- 
chant steel, and material for agricultural implements 
is very heavy. The impression prevails amongst our 
best-informed steel-makers that most of the large con- 
sumers are determined to do all their contracting as 
early this year as they can. This means that the next 
few months will develop a great deal of business. Of 
course, much of the business that is now in sight will 
be accepted for delivery cape the second and third 
quarters of the year. ‘The nail factories and the spike 
factories have a t deal of business crowded on them, 
and the deliveries un the recently-placed contracts are 
to be placed during the second quarter of the year. 








MACHINERY RATING IN THE HOUSE 
OF LORDS. 
To THE Eprror or ENGINEERING. : 

Srr,—After considerably over half a century of dis- 
cussion in the inferior Courts, this matter has at length 

eard, and, as the law nowstands, disposed of finally, 
in the House of Lords. So far as the principles upon 
which rating procedure is based are concerned, litigation 
should now be at an end; unfortunately, there does not 
seem much probability of so desirable a consummation 
being attained, for oe no doubt prematurely, with- 
out due consideration, and in the absence of correct appre- 
hension, the wildest and most unfounded statements have 
been made in the daily Press and other ways as to the 
results. 

First, it has been very broadly and generally alleged 
that the judgment in the King’s Bench and the motion 
in the House of Lords in the Hunslet case constitute 
a victory for the rating authority. Second, it has been 
persistently stated that the direct issue is a serious 
development, detrimental in a most alarming degree to 
the interests of machinery-users. Third, that there 1s 
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now left no resource for such, saving a direct appeal to 
Parliament. It may be stated emphatically that each 
of these allegations is distinctly erroneous and entirely 
misleading. As to the first, it is flatly contradicted by 
the facts of the case. One Kirkby, a tenant of a work- 
shop containing machines, was assessed by the rating 
authority on 45/. per annum, net rateable value. Whether 
Kirkby paid a rent to a landlord for land, buildings, and 
machinery therein and thereon, is not clear; but, admit- 
tedly, the sum named was dedu from an actual or 
estimated rent paid for the three, alike and inclu- 
sive. From this assessment Kirkby appealed. The 
case went before the learned Recorder of Leeds, who 
reduced the assessment to 31/. net annual value—very 
nearly one-third—on the ground that rent had been 
wrongly levied upon machinery, which Mr. Atkin- 
son struck out entirely, as is explained in his own 
words quoted below. At the same time the machines 
were taken ‘into account” as enhancing the freehold 
value. Kirkby, still dissatisfied, appealed to the King’s 
Bench, on the ground, now, that the learned Recorder, 
while right in striking out the machinery per se, was 
wrong in even taking the machines ‘‘into account” as 
‘‘enhancing,” &c. Upon the appeal coming on, the 
Judges sent the case back to the learned Recorder, to 
hear and know from him the exact lines of his procedure. 
In reply, Mr. Atkinson said:—‘*I desire to add what I 
meant—and what I thought I had expressed—was that 
the proper basis of assessment is the rent which a hypo- 
thetical tenant would give for the premises, already 
equipped as stated in the demise—a rent which would 
be something more than the rent which would be given 
for the bare premises without the machinery. The 
value of the machinery was only taken into account 
as enhancing to some extent the rent of the premises, 
and I have put no separate value on the machinery as 
such,” 

These words surely need no sort of explanation. Their 
essence is contained in the passages in italics, and further 
comment upon them is needless. With this lucid state- 
ment before him, the Lord Chief Justice concludes his 
judgment as follows :—‘‘ Mr. Atkinson, in his statement, 
has made it  sgpacee Z plain that he merely regarded the 

resence of the machinery as an element which would 
ead the tenant to pay more for the premises (i.¢., land 
and buildings). He had come to the conclusion that the 
learned Recorder was quite right, that objections failed, 
and that the respondents were entitled to succeed.” 
Now we come to the next step. Kirkby, still dissatisfied, 
appealed to the House of Lords. In his motion that the 
appeal should be dismissed, Lord Halsbury said :—‘' It 
was enough to say that a long series of cases had decided 
that the presence of machinery, even though it were not 
affixed to the soil, was an element in the determination of 
the rateable value.” ‘‘ The only question was, How far the 
machinery enhanced the letting value and the valuation?” 
We have now reached the final end and determina- 
tion of the matter, and what is the practical result? 
First, the assessment is reduced one-third in amount; 
second, the machinery is struck bodily out of the assess- 
ment. ‘‘I have put no separate value on the machinery 
as such.” Rather a striking result, but it is not all ; there 
is also the affirmation of a great and all-important prin- 
ciple. The learned Recorder did not reduce the amount 
assessed because it was too high. There is no question as 
to quantum. The one-third was struck off use it 
was wrongly put on; because it was imposed in direct 
opposition to the principle which is well established, as 
Lord Halsbury remarks, ‘‘by a long series of cases.” 
Mr. Atkinson, properly recognising correct procedure, 
reduced the assessment on no other ground than that it 
was — 1 to assess rent and rateable value on machinery 
‘as such.” The point need not be laboured ; but in view 
of all this, how can anyone endowed with common-sense 
see in it a victory for the rating authority? If they had 
established their procedure, if it had been shown by the 
result that they had acted correctly in assessing rent on 
the machines in Kirkby’s workshop, then they would 
have won. The actual outcome, however, is that Mr. 
Atkinson says they were pe « and the King’s Bench 
and House of Lords decide that he was right in so saying, 
and that the rating authority were wrong in doing what 
they did. 

Passing now to the second of the allegations men- 
tioned above, which is easily refu Certain very 
short-sighted and, I am afraid it must be added, some 
directly interested individuals, see in the result of this 
Hunslet case something entirely new, and that some- 
thing grim and threatening to the users of machinery. 
But what does Lord Halsbury say to this? ‘“‘It was 
enough to say that a long series of cases had decided . . .” 
Clearly their Lordships in their own estimation were 
stating nothing new ; and if the dictum of Lord Halsbury 
were insufficient, there is yet Lord naghten, who 
remarks that ‘‘fifty years ago Lord Campbell had expressed 
his opinion that the older authorities should be adhered to, 
and these negatived in advance the arguments of the ap- 
pellant’s counsel.” In these words there is actual proof 
that their Lordships proceeded on plain and unmistakable 
lines, laid down by the ablest judges we have seen for 
three-quarters of a century; and in view of that, the 
allegation of some new thing, on the part of individuals 
referred to above, is finally disposed of. Asa matter of 
fact, there never has been even the slightest ambiguity as 
to the principle of law involved in rating procedure. 
Ignorant people, and those who are interested, have cease- 
lessly endeavoured to twist, turn, or obscure it. In 1867, 
in Reg v. Halstead, and referring to Hellawell v. East- 
wood, Lord Cockburn said :—‘‘ It is clear you cannot rate 
chattels as such;” and now, in 1905, we have the House 
of Lords saying, in effect, precisely thesame thing. That 
itis done by rating authorities in all directions is certain. 
It remains, however, that the proceeding is clearly and 








distinctly illegal; and the proper remedy is at anyone’s 
hand who may be aggrieved. 

This brings me to the third allegation—the need of 
an appeal to Parliament. Calmly reviewing the whole 
matter, it must be clear to ordinary intelligence that 
there is no necessity for any such thing. In asking 
to be relieved by Act of Parliament from the rating 
of machinery, manufacturers place themselves in the 
absurd position of seeking relief from a burden which 
does not exist. But there is much more in it than 
that, if that were not sufficient. For years t I have 
suggested in your columns, by your kind indulgence, 
and elsewhere, that there was no little actual danger in 
importuning the then existing Parliament with a pro- 
ject which narrowed what, in the ordinary mind, was 
a legitimate area of taxation, and which proposed to 
exempt one class ~ j special legislation from what the 
— idea regarded as a fair share of a public burden. 

hat danger is certainly not decreased by quite recent 
events; and it would be simple wisdom on the part of 
manufacturers to be content with the remedy they have 
at hand, and to drop, once and for all, any idea of an 
appeal to Parliament. 

Yours, &c., 
JOSEPH Ports. 








“THE MUNICIPAL TELEPHONE SYSTEMS.” 
To THe Epitor or ENGINEERING. 

Str,—My attention has been directed to your article of 
December 29, and your comments on Bailie Stevenson’s 
letter of January 19, and I should be grateful for the 
hospitality of your columns in order to inform your 
readers that both effusions consist chiefly of fabrications 
and distortions of fact ; and, consequently, in no sense 
indicate the real telephone position. Past experience 
shows the futility of attempting to put you right, and I 
will not essay the task. 

Iam, Sir, yours, &c., 
A. R. Bennett. 

Queen Anne’s Chambers, Dean Farrar-street, West- 

minster, London, S.W., January 25, 1906. 








“THE FIRE RESISTANCE OF REINFORCED 
CONCRETE ” 


To THE EprToR oF ENGINEERING. 

Srr,—I have read the article on the ‘‘ Fire Resistance of 
Reinforced Concrete” in your issue of the 12th inst. with 
considerable interest, and trust it may serve as a warning 
against the use of this valuable material until due con- 
sideration has been — to the fire-resisting character of 
both the cement and aggregates to be used for the con- 
crete. 

Satisfactory resistance to fire can only be secured by 
careful selection of these materials and the provision of a 
substantial thickness of suitable concrete in front of all 
metal members—points which have, unfortunately, been 
generally neglected up to the present. 

The miniature test to which you refer, and which was 
described in the Journal of the Royal Institute of British 
Architects, was carried out in Messrs. Cubitt’s yard on 
July 19, 1904. The test which I saw was commenced at 
noon and continued for 45 minutes. 

In the Hennebique’s System Catalogue (Second Edition, 
1905) a test is described as having been made on the 
same day and place, and is there stated to have com- 
menced at 11 o’clock, and continued for 24 hours. No 
particulars of the concrete, or the diameter of the steel 
rods used, are given, although of the utmost import- 
ance in a test submitted as a guide for users of the 
system. 

I witnessed the 45 minutes’ test with other surveyors, 
and feel satisfied that if the fire had been kept burning 
for 150 minutes the box would have collapsed, as was the 
case with the Visintini beams, to which you also refer. 


Yours faithfully, 
London, January 24, 1906. CuRFEW. 








‘““NAVAL ENGINEERS AND ADMIRALTY 
POLICY.” 


To THE EpitoR OF ENGINEERING. 

Str,—Former correspondents have so ably expressed 
the pros and cons (if, indeed, there be +! pros) of 
this wots, promulgated scheme by which the autho- 
rities at Whitehall intend to increase the efficiency of our 
first line of defence, that little remains to be said on the 
matter. However, during the course of - life I have 
had — opportunities for noting both the ability 
and the lack of it exhibited by some of the sub- 
jects of this letter ; so perhaps you will excuse me for 
penning a few remarks. 

In the first place, those qualities in a man which go 
to make him a good fighter —i.e., doggedness, per- 
severance, and discipline—sometimes effectually prevent 
him from seeing himself and others as others do. s 

A naval officer is so guided by the orders of his 
superiors, or in the absence of these orders he is so guided 
by tradition, that he rarely has, and still rarely acts upon, 
what I may term ‘independent thought.” Do not mis- 
take me—no one admires the general personalities of many 
young naval officers more than I do; but their whole 
training is such as to make them have very fixed and 
often very unreasonable opinions by the time they reach 
flag rank. This seems the onl ee why their 
Lordships have introduced such a drastic change in the 
engine-room personnel against the strong convictions, not 
only of the engineer branch of the Navy, but of all ex- 
perienced engineers in the country. 

As an example of what I mean, it is a notable fact that 





when anything goes amiss aboard a warship it is almost 





impossible to find a man who pleads guilty to wrong- 
doing. Of course, the particular senior officer concerned 
is held responsible for everything ; but if you start with 
him, you will find he can transfer the blame to some one 
under him ; this man, again, transfers the blame to some- 
one else, and so on down usually to some very humb.e 
individual. 

If, on the other hand, you start investigations at the 
last-named humble individual, he can always tell you it 
was due to the direct or indirect orders of some superior, 
and so on, until you come to the senior officer again. 

Consequently, a naval officer seldom bas any initiative, 
and hence the lack of cultivation of ‘independent 
thought.” So much so, then, for the originators of the 
scheme. 

Under an old scheme of producing engineers for our 
ships, the men were mechanics in the first place, and with 
training and experience became engineers in the second 
place. A number of these still exist, and do yeoman 
service in the Navy. We will term these the first type 
of naval engineers. 

Under the existing scheme, boys of about fifteen years 
of age pass a fairly stiff my ay examination, and go 
to ao Engineering College as engineer students 
(recently the word ‘‘ cadet” has been substituted for 
student). These spend something like five years in the 
college, varying studies of physics, chemistry, mathe- 
matics, &c., with instruction in the workshops, foun- 
dries, &c. 

Needless to say, few, if any, of them are enthusiastic 
upon manual labour; they regard this part of the busi- 
ness as a necessary evil. They are well aware of the 
probability that they will never be called upon to perform 
a manual job on board a ship when they become full- 
blossomed naval engineers—all that is relegated to the 
artificers; and so they eagerly look forward to this 
drudgery coming to an end. 

At the end of this period the majority commence duty 
on a ship; a few of the best scholars receive advanced 
education for one, two, or three years at the Royal Naval 
College, Greenwich. 

There is no manual work there, of course: They study 
mathematics to as advan a stage as hydromechanics, 
learn a lot of thermodynamics, theory of waves, &c., and 
do a bit of valuable work on engine design. 

In the great majority of cases they never want to make 
use of this education, whilst the few who do happen to 
want it have doubtless forgotten most of it for want of 
practice by the time it is required. 

This is the ey | scheme for making naval engineers, 
whom we may call the second = of engineers. 

Under the new scheme, until the student becomes about 
twenty-one of age—i.e., until he reaches manhood—he is 
trifling—one cannot call it more—with elementary sea- 
manship, gunnery, torpedo, and engineering knowledge. 
At this age a student with a marked leaning towards the 
latter, commences to specialise ; but he has dropped 
manual instruction—what little he has had—for ever. 
Finally, he becomes a naval engineer—the third type, say. 
These, then, are the three separate systems which the 
Lords of the Admiralty have at different times considered 
the best means of manufacturing engineers. It does not 
require much of an expert at engineering to readily de- 
termine in his own mind which of the three types of men 
is of the most value to the nation. 

An officer who frequently has to do with repairs to the 
engines, and hence is brought into direct contact with 
the two former types of engineers, once told me that if 
he knew the engineer was of what I have termed the 
first type, he could always get all the information he 
desired from him—he knew his engines so thoroughly; but 
if the engineer — to be of the second type, he 
nearly always had to refer to the chief engine-room 
artificer for bis knowledge. 

There is no doubt about it in my mind—the engine- 
room artificer is the backbone of the engineering staff of 
a warship. It is not the fault of the engineers themselves; 
it is the fault of the system which gives them no practical 
knowledge of their business. They are officers before 
they are anything but schoolboys, and get prematurely 
exalted views of their knowledge. When on a boy 
I remember being told that a great engineer once said 
that ‘‘kid gloves were perfect non-conductors of technical 
knowledge,” a truism which accounts for many failures 
in the engineering profession and the majority of failures 
in naval engineering. 

Only within the last year or so the Admiralty have 
abolished the direct entry of engineers from outside the 
service, which formerly was a small source of recruiting 
the engineer branch of the Navy. These young men, who 
had all served an apprenticeship to = pee outside 
the service, were examined theoretically at Greenwich, 
and about five or six who annually qualified were taken 
into the Navy as engineers after a short probation. 

These men were practically better, man for man, than 

the young engineer of type two ; but why this sort of man 
should have been debarred from entry is hard to see, for 
this decision was arrived at long before the publication of 
the latest system of training. Probably were this latter 
system capable of standing daylight, they would now be 
excluded on the grounds of non-homogeneity. 
A man who serves his apprenticeship in a Geek geivete 
engineering works, and ne his man work 
with studies in theory suitable to his profession, has the 
making of a good engineer in him; which is more than 
can be said for the young engineer who has replaced him, 
whose training means a big dip into the national purse, 
whereas the former cost the public very small expense. 

What sort of an engineer the new system is going to 
give us no engineer doubts for a moment. He will be 
implicitly in the hands of the artificers—the very men he 





is sup to instruct—and will certainly cut a 7 
sorry figure in the engine-room. Let us hope a fourt 
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scheme will be soon on its way to minimise the number 
got from this brood. } 

As to the absurd fallacy of replacing engine-room arti- 
ficers by stokers entirely untrained in mechanical craft, 
only wholesale condemnation can be given it. An intelli- 
gent stoker could probably keep a fairly accurate log of 
the revolutious, steam pressure, &c.; but what action he 
will take if he sees any serious accident immediately im- 

mding nobody can say. His lack of skill and know- 
page may not sink the ship, but there is little doubt 
that the extra cost involved in repairing damage to the 
delicate and intricate machinery of our ships will be a 
serious item. 

Of course, both in the Spanish-American and in the 
Russo-Japanese naval wars a great dearth was felt of 
skilled engine-room ratings to effect repairs, and it may 
be that the Admiralty hope to meet this difficulty by 
these means; but it is » most foolish and indiscreet way. 
They have yet to learn that askilled mechanic cannot 
bane from an unskilled man by simply changing his 
title and duties—i.e., by merely a paper transaction. If 
they consider the engine-room staff deficient, there is 
ample opportunity to augment it before the time comes 
when they may weighed in the balance and found 


wanting. 
We Rove heard a on deal during the recent General 
Election that each Party intends to continue the policy 


of the Admiralty. The candidates spoke fluently of the 
unwisdom of discontinuing a policy, as if there never were 
any sudden changes of opinion of their Lordships. If all 
these drastic alterations do not involve a change of policy, 
I should like to know what does. 

Just a line on one other innovation the Admiralty pro- 
pose to introduce into the service, and I will conclude this 
already too-long letter. 

No one seems to have noticed that in future the Royal 
Corps of Naval Constructors will be recruited from two 
sources, It appears that certain of the fledglings in 
seamanship, gunnery, torpedo, engineering, &c., will 
specialise at some age in naval architecture instead of in 
engineering. The remainder will be recruited from 
amongst young men, ferably with a University educa- 
tion, whocan pass a fair examination in educational sub- 
jects, and have a smattering of some mechanical handi- 
craft, such as.I presume they would get by attending 
classes at a technical school. 

It is intended that these men shall learn all the practical 
side of their business by having facilities for visiting one 
of His Majesty’s dockyards during the college vacations, 
amounting to about ten weeks a year for three years. 

The probability is that these men will never even got 
enough practical knowledge to know the names of the 
tools used in shipbuilding. No doubt they can be taught 
to work out calculations from drawings; but when they 
are given a job to build or repair warships, and are 
brought into contact with actual work, sometimes under 

t pressure of time, what a hopeless muddle they are 
und to make of it. 

All this is simply tinkering with reform. No one 
doubts reform is wanted, but people who know the weak 
spots, and can suggest sound remedies, are not consulted 
in the matter. 

It is high time for the responsible and experienced 
engineers of the country, and, indeed, the public as well, 
to insist upon a sound and sober method of evolving 
these drastic changes which imperil our national assets 
and defence ; and your correspondent sincerely hopes the 
time is not far distant when the engineering and construc- 
tive professions of the Navy will be placed upon a rock, 
from which no spasmodic emotions of a Board of 
Admiralty can move them. 

Yours truly, 
EPsILon. 








GRINDING CEMENT. 
To THE EpitTor oF ENGINEERING. 

Srr,—I have read with interest an article in your issue 
of the 11th inst. entitled ‘‘ The American Cement Indus- 
try,” in which it is stated that after the materials have 
been burnt in the kilns to clinker, they are ‘‘ reduced to a 
powder, for the most part in buhr stone-mills, though some 
tube-mills are now used.” This statement you will see needs 
correction when I point out that the use of buhr stones 
in cement manufacture has been practically entirely dis- 
carded, not only in America, but in this country and 
Continental Europe. The working of buhr stones has 
por altogether too costly per ton of cement produced, 

ence the advent during the past ten years of improved 
pulverising machines, such as the Griffin mill, ball and 
tube-mill, &c. It isa fact that these two systems have 
almost entirely displaced buhr stones and other anti- 
quated mills. There are considerably over 2000 Griffin 
mills installed to-day in various cement works, represent- 
ing a total production of 8,000,000 tons upwards per year 
of material used in cement manufacture. The total year! 
output from buhr stones would form only a very small 
fraction of this amount. 

I enclose my card, and remain, 


Yours faithfully, 
January 29, 1906. Camu. 


{Our information was obtained from a bulletin issued 

last year by the Department of the United States Geolo- 
ical Survey, on “‘Cement Materials and Industry of the 
nited States.”—Ep. E.] 








PayrMENT OF Lonpon County Counci, Disrricr Sur- 
VEYorS BY SALary.—The proposal that the district sur- 
veyors of the London County Council should be paid 
fixed salaries instead of by fees came again before the 
Council at a meeting held last Tuesday, and after some 
discussion the matter was referred back for further con- 
sideration. 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


NovemBer, 1905. January, 1906. 


DecemeBER, 1905. 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal 
line represents 1s. in the case of tin plates, hematite, Scotch and Cleveland iron, and Il. in all 
other cases. The price of quicksilver is per bottle, the contents of which vary in weight from 
70 lb. to 80 1b. The metal prices are per ton. Heavy steel rails are to Middlesbrough quotations. 
Tin plates are per box of I.C. cokes. 
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ELECTRIC DERRICK FOR SHIPBUILDING BERTH. 


CONSTRUCTED BY SIR WILLIAM ARROL AND CO., LIMITED, GLASGOW. 
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WE illustrate above electric derricks of great 
height, which were constructed by Sir William Arrol 
and Co., Limited, at their Dalmarnock Iron Works, 
Glasgow, for use in the building of the express 
Cunard liner at the Clydebank works of Messrs. John 
Brown and Co,, Limited. This ship, as is well known, 
is the largest that has ever been constructed, and it 
was therefore, in view of its great height, necessary to 
arrange for exceptional derricks. These were designed 
to lift a load of 5 tons to a height of 120 ft. from the 
ground-level, with a working radius of 35 ft. from 
the centre of the mast, and with a jib slewing 
through 180 deg. The mast is constructed as an open 
latticework column of square section, with four corner 
angles, well braced together. It is 6 ft. square at the 
central portion, and tapers to 18 in. square at the ends. 
Four guys are attached to the top of the mast, one 
being underneath the jib. A platform for the elec- 
trical gear is arranged at a height of 95 ft. above 
ground-level, and from this point there is carried the 
jib, which is rectangular in section. The jib is set at 
an angle of 45 deg., and at the outer end there is fixed 
the usual rope pulley for the lifting-rope. This ro 
passes over a deflecting pulley at the base of the jib, 





and thence through the centre pin to the electric 
winch located on the ground-level. The electric motor, 
of 30 brake horse-power on the winch, is arranged 
for two speeds of lifting : 90 ft. per minute and 210 ft. | 
per minute, the former being for the full load of 5 tons. | 
Che material to be raised is brought alongside the berth | 
on a line of rails, and is picked up by the derrick, | 
raised to the height required, and slewed round to| 
be deposited where wanted. The slewing motor is 
placed on the working platform 95 ft. from the 
ground-level. The view shows two such derricks, 
built on each side of the Cunard liner, the double 
bottom of which is in process of construction. Six 
riveting-machines are shown at work on the double | 
vottom. These machines, it will be noticed, are | 
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carried on balanced beams, for facilitating movement. 
They are all of the Arrol type, some of them being 
bow machines, with a gap of 5 ft. 9 in., while others 
are of the scissors type, with gaps of 5 ft., 5 ft. 6 in., 
and 6 ft. 3 in. For all of the machines there is pro- 
vided a removable nose-piece, so that the gap may be 
increased by 12 in. 








DurHaM Coke TrapE.—The Weardale Steel, Coal, and 
Coke Company, Limited, is about to lay down at its 
Tudhoe Colliery, Spennymoor, an extensive installation 
of patent by-product coke ovens complete with by-product 
plant for the recovery of tar and sulphate of ammonia. 
A contract for the work has been awarded to Kopper’s 
Coke-Oven and By-Product Company, of Sheffield. It 
is expected that of the total quantity of gas evolved from 
the coal, no less than 50 per cent. will be available for 
external a. This surplus gas is to be employed by 
the Weardale Company for generating power in gas- 
engines. 





Sourn Arrican GoLtp-Mininc.—The value of the gold 
raised in the Transvaal and Khodesia in the five years 
ending with 1905 inclusive was as follows :— 


Year. Transvaal. Rhodesia. 
£ £ 
a 1,014,687 731,255 
1902 = - 7,269,888 825,639 
1903 “a e 12,589,247 985,206 
1904 os _ 16,021,043 1,147,288 
1905 ’ 20,802,074 1,717,340 


It follows that the combined value of the gold produced 
by the Transvaal and Rhodesia in 1901 was 1,745,942/. ; 
in 1902, 8,095,527/.; in 1903, 13,574,4537.; in 1904, 
17,168,3312.; and in 1905, 22,519,414. The Transvaal 
war ended at the close of May, 1902, but Transvaal gold- 
mining was resumed in May, 1901, although only upon a 
small scale. It will be observed that Rhodesian gold- 
mining has been gradually increasing in importance 
during the last five years, but very few Rhodesian gold- 
mining companies have attained the dividend stage at 
present. 





INDUSTRIAL NOTES. 


Mucs confusion has arisen, and will arise, owing 
to the newspaper reports and descriptions of the 
candidates returned during the recent parliamentary 
elections, especially as regards what are now called 
Liberal and Labour members, and those called Labour 
only. It is essential that the distinction of ‘‘ Labour 
members” shall be retained in the interests of all con- 
cerned, of whatever party or group in the House of 
Commons, or some mischievous results must follow. 
The turnover in the elections down to the end of last 
week—that is, from Saturday, January 13, when two 
Liberals were returned for Ipswich, down to Saturday, 
January 27, both inclusive—has been marvellous—alto- 
gether beyond the wildest dreams of any politician 
of whatever shade of opinion. Liberal newspapers 
exaggerate the Liberal and Labour vote in giving 
the names of the successful candidates, while the 
Conservative and Unionist papers try to belittle it. 
Neither attitude is wise, because after all we want 
accuracy in political returns as well as we do in Board 
of Trade returns and in matters of finance. The 
latest returns published up to Tuesday, the 30th ult., 
gave the parties respectively as follow :—Liberal and 
Labour, 430; Labour alone, 54; Conservatives and 
Unionists, 157; and Nationalists, 84. In another 
form the following is given :—Free Trade, 437 ; Fiscal 
or Tariff Reform, 145. As a general description of 
parties in the House of Commons, the latter is perhaps 
near enough for most purposes; but no one is sure 
about the ationalists, for the Fiscal Question does not 
appear to have troubled the Irish electors, so that, as 
regards the composition of the House, the ition is 
vague. But that matters little in respect of policy. 

he issue at the General Election which told most 
in the constituencies was Free Trade, or Tariff Reform. 
That subject is now practically dead, as no legislation 
will follow. The next chief issue was Chinese labour 
in the Transvaal. Labour members, and all Labour 
candidates, appear to have been on the two 
reat issues mentioned; whether they will be satis- 
ed with the measures of the Government on the 
subject remains to be seen. So far, however, Liberal 
and Labour appeared to be as one at the polling- 
booths. The distinctively Labour candidates had, 
however, other questions, and upon these there may 
be divergence in Parliament; for example, the pro- 
tection of trade-union funds, On this point legisla- 
tion is promised. Then there was a demand for an 
amendment of the Workmen’s Compensation Act ; 
this also is promised,, The démand for an amended 
Unemployment Act was also general, and some action 
thereon los been taken by the Local Government 
Board by an amended Order on the subject. But this 
will not satisfy one section of the Labour group in the 
House of Commons. However, the divergence be- 
tween the Government and the Labour Members is not 
likely to be acute over these measures. The friction 
will arise over questions which the Independent Labour 
Party and the Social Democratic sections will seek to 
thrust to the front—that is, if they are true to their 
— and professions during the election contests. 
ut these are not strong in numbers or in influence. 
Indeed, the Socialist creed—the appropriation by the 
State of all the means of production, distribution, and 
exchange—was carefully kept out of sight, and so also 
was the universal eight hours’ day, which was so much 
paraded ten or twelve years ago. 

As regards the Labour members returned to the 
House of Commons, they are sectional at the best. They 
may, as a whole, be described as the Labour Party, 
just as Radicals.are described as Liberals. But many 
years ago, when the divergences were greater than 
they are now, the Radicals often voted against the 
Liberal Government, and often against both parties in 
divisions. Soit may be, and probably will be, with the 
Labour Party taken as a whole. Already there has been 
a declaration on the part of some of the older Labour 
members to the effect that they will not co-operate 
with the Independent Labour Party, or the Socialists. 
Nor can it be ex The newer men, who have 
all come to the front since 1889, barely seventeen years 
ago, as the New Unionists, did not help the “old 

ang ;” indeed, some of them tried to oust the older 
nl leaders, through whose action the new men 
were able to come to the front. Then there is some- 
thing nearly approaching to impertinence in the 
attitude of these newer men. Mr. Henry Broad- 
hurst, the senior member for Leicester, first elected in 
1880, is not described as a Labour member, while the 
junior member, just elected for the first time, is. 
‘The latter is not of the working class, but of the middle 
class. So with the chairman of the Independent Labour 
Party—he is of the middle, not of the working class 
properly so-called. The cohesion of such discordant 
elements is only possible upon well-defined lines of 
legislative action. The Labour Representation Com- 
mittee demands obedience to its behests. But the 
money is to be found by the trade unions of the 
country, many of whom differ from the policy and 
tactics of that Committee. The miners’ group will 
stand alone, but not aloof. The old Labour members 
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will occupy the same ition. The capture of such 
men is not possible. The miners of Cornwall resented 
the appearance of one of the new Labour members who 
went to advocate the claims of a Socialist, and he had 
to return to London with his mission unfulfilled. The 
old order of things has not passed away, even with 
the advent of fifty Labour members to Parliament. 





Another march of the unemployed has been organ- 
ised, this time from Liverpool to London, passing 
through Manchester and most of the large cities and 
towns to the Metropolis. It is cruel to make men 
tramp all the way from Liverpool to London in the 
short wintry days; cruel to the men, and cruel to 
their wives at families at home. If these men 
are willing to work and are capable, how are the 
to seek work on a tramp to the Metropolis, whic 
is already overflowing with out-of-works? The 
organisation of unemployed is in itself an absurdity. 
Have the leaders in this movement no confidence in 
the Labour members newly elected in all parts of the 
country—busy Lancashire and Yorkshire, in London, 
even in Kent, as well as in the Midlands? Have 
they no confidence in the newly - made Cabinet 
Minister who is at the Local Government Board as 
its President? The administration of the Unemploy- 
ment Act has not been, perhaps, all that could be 
desired, or was needed. Battersea complains of 
this, But the Battersea women did the wisest thing 
when they memorialised the President of the Local 
(jovernment Board to see to its administration. 
Like all previous efforts to cope with the problem, 
this, it is to be feared, has been a dismal failure. Yet 
not altogether, for useful works have been started, 
some of which will in all probability be reproductive 
in the future. The newly-elected Labour members 
appear to give no countenance to the Liverpool un- 
employed march to London. There are constitutional 
remedies in this country ; let these be tried as they 
never have been before. 





The report of the Associated Blacksmiths deplores 
a further decline in membership owing to non-payment 
of arrears. But it explains that those who leave the 
union through a bom are generally those who 
are good receivers of benefits—an undesirable class. 
In all unions there are members of this stamp; they 
form a section of the unemployed who clamour for 
relief under the plea of ‘‘no work to do.” Notwith- 
standing this complaint, the report states that there is 
improvement in trade; fewer men are on donation 
benefit, and fewer are signing the vacant-book. The 
latter were fewer than in any month of 1905. The 
income for the month was well maintained, but the dis- 
pute at Barrow led to an extra outlay of 189/. 19s. 2d. 
Io spite of this extra cost there was a surplus of 
24]. 14s. 9d. over expenditure. The balance at the 
close of the year was 24,491/, 1s. 3d., or an average of 
8/. 14s. 10d. per member. This is regarded as a high 
average in the best unions. With respect to wages 
questions, some matters were unsettled at the date of 
the report—that is to say, no definite agreements had 
been effected ; but it was anticipated that no serious 
difficulties would arise. Complaint is made of un- 
justifiable reductions in —- in 1902 and 1903, and 
of an attempt at a later date; it is this that has 
rankled in the minds of the smiths and made them 
more persistent in demanding an advance in recent 
months. But the difficulty seems now to have been got 
over, or is in a fair way of settlement. In a large firm 
at Barrow the smiths have been resisting the ‘‘ card 
system ;” but other branches, it appears, do not quite 
share in the resistance, for the report complains of 
non-support of the smiths, 





The 7'rades and Labour Gazette was evidently com- 
leted for press early in the history of the General 
‘lection, for its first ‘‘ Note” expresses the hope that 

the Liberal majority will be small, and the majority 
of the Labour members will be large. It states that if the 
Liberals were to have a majority of twenty over the 
Tories and the Irish Party, the Labour Party might 
become a power in the Parliament of 1906. It then 
goes on to say that in such a case the Tories will prob- 
ably join the Labour Party in trying to defeat the 
Liberals. The present Government majority can now 
afford to laugh at all such combinations. The implied 
sneer at the President of the Locil Government Board is 
surely out of place in a Labour organ, or what purports 
to be a Labour organ, the “‘ official organ of the London 
Trades Council.” But even in worse taste is the sneer- 
ing remarks upon Mr. Frederic Harrison, whose valu- 
able efforts for so many ye the older Labour leaders 
rightfully recognised. Labour Party which is in- 
capable of feeling gratitude for services rendered to 
Labour by an eminent economist and writer deserves 
little credit in politics or in industrial conflicts. Of 
all the men whom the Labour Gaze¢te specially named 
as worthy of support, only one was elected ; all the 
others were rejected, and they were rejected because 
of the tactics advocated by the 7'rades and Labour 
Cazette. 





The Labour Representation Committee has taken 
the initiative in calling together a conference to arrange 
the details of a policy for the fifty odd Labour mem- 
bers who have been returned to the new House of 
Commons. This is as it should be, under the circum- 
stances, for that Committee has the premier right in 
this connection. The Parliamentary Committee of 
the Trades Union Congress has no delegated authority 
in this respect, nor has the General Federation of 
Trade Unions. The two latter bodies have a kind of 
general authority in all that pertains to labour ques- 
tions ; but the former was constituted separately for 
the specific purpose of organising a Parliamentary 
campaign for the election of Labour men, to form a 
group in the House of Commons, But it is, and 
always has been, an incongruous body—composed of 
elements far apart in aims and objects, as trade 
unionists and socialists always must be. The former 
are organised to deal with questions of capital and 
labour as existing ; the latter do not hesitate to say 
that trade unionism is a farce in so far as the problem 
of creative production is concerned, and they seek to 
overthrow both capital and labour, and put in their place 
a State engine which shall control both. Of course, 
in the history of this election campaign the Socialists 
have cleverly kept out of view all their theories of 
State proprietorship, except in two or three instances, 
in which the candidates have been rejected. One of 
the curious features of the contests has been witnessed 
in Leicester, where the special candidate and repre- 
sentative of the Labour Representation Committee 
agreed to ‘‘ bury the hatchet ” in so far as antagonism 
to the Liberal Party wasconcerned. Indeed, he agreed 
to work together with the old Labour member, a 
Liberal ex-Front-Bench man, so as to make his election 
sure. But if the chief official of the Labour Repre- 
sentation Committee can do this, others may also 
claim the same privilege. But politics, like poverty, 
makes us acquainted with strange bed-fellows. 

The rift in the lute is already apparent. Discord 
has arisen in Leicester over the ‘‘ compact” of Mr. 
J. R. Macdonald, in direct violation, it is said, of the 
ge of the Labour Representation Committee to 

absolutely independent of all other parties. The 
reply to this is that the organisation of the Labour 
Representation Committee was kept distinct ; but this 
fact hardly meets the case. The Burnley weavers 
complain bitterly of trade-union funds being used 
to foist Socialistic candidates upon the constituencies 
The Weavers’ Union consists of many thousands of 
members of all sections, creeds, and divergent 
politics. Their complaint is that both at the muni- 
cipal elections in November, and now again at the 
Parliamentary election, the funds to which they 
largely contributed were used for Socialists who 
were not members of any trade union, and who 
were not, in fact, working-men at all, in the sense of 
living by weekly wages, or salaries as trade-union 
officials. At Preston also there has been a revolt. 
Some assert that 1000 members of the Weavers’ Union 
have seceded ; the secretary of that association denies 
this, but admits that at least 300 have seceded. 
These revelations do not speak much for the solidarity 
of labour. But if the Socialists go on in the way they 
have done in the past, they will either wreck the 
Labour party, or be snuffed out of existence. The 
latter is the more probable. 





The position of the iron and steel trades in the Mid- 
lands was affected, if not disturbed, by the elections, 
as it was natural that it should be. Not that the re- 
sults were at all regarded as unfavourable, but the ex- 
citement and unrest left little vigour for speculative 
purposes. There was no advance in prices, but makers 
of unmarked bars considered the question of an ad- 
vance ; the decision was, however, postponed. It is 
expected that there will be an advance in ironworkers’ 
wages at the next ascertainment; this combined with 
the higher rates for pig-iron will naturally affect prices 
in most classes of iron. Be it remembered, however, 
that an advance in wages follows an advance in prices, 
just as a decrease in wages follows a decline in prices. 
Marked bars are in g uest, but galvanisers are 
not so pressed as they were for deliveries. 





In the Lancashire districts there is little change, but 
business on the Manchester Iron ’Change was a 
little quieter at the close of last week. Electioneering, 
however, had something to do with this feeling. 
Finished iron was in good request at full quoted rates, 
so that there is no falling off in trade prospects. 
Indeed, the outlook continues to improve. The steel 
trade was not quite so busy, but the lull is not regarded 
as in any way a shrinkage of trade, but merely a sus- 
pension of orders due to causes other than a decline in 
actual requirements. 

The report of the British Steel-Smelters’ Union 
states that the society is flourishing, trade is good, 


wages in several districts have been advanced, and 
in six large works the eight-hour day has been in 
operation since the commencement of the present 


In the tinplate trade some arrangements have 


year. 





been made which will ee the position of the 
workers within the first half of the present year. 


By the death of Mr. David Holmes, J.P., the Lan- 
cashire Cotton Operatives have lost one of their oldest 
and best representatives. He was a trade unionist of 
the old school, was for many years well known at all 
the Trades Congresses, and was a respected member of 
the Parliamentary Committee. He was one of that 
type of unionists who would face his own constituents 
in defence of employers when he believed the latter 
were in the right. He recognised that the workers 
could be quite as overbearing as the worst of employers, 
and was just to all. 











SUPERHEATED STEAM.* 
By Micuatt Lonerincs, M. Inst. C.E., M.I. Mech. FE. 


THE subject for discussion to-night is superheated 
steam. I chose it for two reasons:—First, because it is 
occupying the minds of many engine-makers and steam- 
users; and, secondly, because questions I have had to 
answer have proved that many people hold very strange 
and erroneous opinions about its properties and uses. [ 
know that some associate superheated steam with enor- 
mous pressures and explosive tendencies, and therefore 
regard it as too dangerous for common use, while others, 
proceeding to the opposite extreme, extend its application 
to purposes and processes for which it is quite unsuitable. 

o select the subject, then, was an easy matter, but to 
write a lecture on it was not soeasy, for [ could not tell 
where to begin. To make a fair start I wanted to know 
how much my audience knew. I tried to find out from 
your secretary. I asked him whether you were engineers 
or manufacturers, or engineering students, or merely 
gentlemen of an enquiring turn of mind. His answer 
only added to my difficulty, for he described you as a 
mixture of all four ; and so it seemed to me the best plan 
would be to follow the advice that Michael Faraday gave 
to another unskilled lecturer who asked him how much 
his audience might be supposed to know about the subject 
of his lecture. ‘‘ Nothing,” was Faraday’s reply. I think 
it was a wise reply, because if one begins at the beginning 
it isso much easier to make one’s meaning clear. Some 
will have heard already much that I am going to say ; 
others, whose business and pursuits afford no leisure or 
opportunity for we ype Soa oa questions, may find 
some of my remarks obscure. Each must then pardon 
what offends him, in the charitable belief that the offend- 
ing sentences may interest someone else. 

begin, then, with a short description of the physical 
properties of steam. 

Suppose we have a vertical cylinder, open at the top, 
containing a frictionless and a piston of 1 square 
foot area, capable of being loaded by weights to exert any 
desired pressure upon the fluid under it. Suppose we 

ut 11b. of water under it and apply heat through the 
ttom of the cylinder; we shall observe the following 
changes in the state of the water :— 

First, its temperature will increase, but the piston will 
remain stationary (save for a very small rise due to the 
expansion of the water). The temperature will continue 
to rise till the boiling-point is reached. If at any time 
during this period we draw away heat through the cylinder 
bottom, the temperature of the water will fall, but its 
volume will remain practically unchanged. 

Second, if after the boiling-point has been reached we 
continue to add heat, steam will be generated, and the 
piston will be forced upwards; but till all the water is 
evaporated the temperature will remain unchanged. lf 
we withdraw heat from the steam, some of it will return 
to the state of water; but until all has been condensed 
the temperature will remain unchanged. Steam: in this 
condition is known as dry saturated steam: dry because 
it contains no water, saturated because the abstraction of 
the smallest quantity of heat reduces some of it to water. 
Dry saturated steam mixed with varying quantities of 
water is the kind of steam supplied by ordinary steam 


ilers. 

If, after all the water has been evaporated, and the 
cylinder filled with dry steam, we add still more heat, the 
temperature of the steam will rise, and its volume will 
increase ; but the pressure will remain unchanged, and 
equal to the load upon the piston. The steam will 
become superheated, and will behave approximately like 
a permanent . If heat be extracted from it, the tem- 
perature will fall, and its volume will decrease ; but there 
will be no condensation till the temperature has fallen to 
that at which the water began to boil, or, in other words, 
until the steam has returned to a state of saturation. 

The boiling temperature of water varies with the pres- 
sure under which evaporation takes =. For every 
pressure there is a fixed unchangeable temperature at 
which water begins to boil, and this is always the tem- 

rature of the saturated steam at the same pressure. 

t is therefore impossible to increase the temperature of 
saturated steam without at the same time increasing its 
pressure. Ue 

The temperature of superheated steam is independent 
of the ure, and may be increased to any extent 
without increase of pressure. . _ : ; 

The temperatures, the quantity of heat contained in 
1 1b. weight, and the volume of 1 lb. weight of dry satu- 
rated steam at various pressures up to 400 lb. per square 
inch, were determined b: ars pear in Paris, about sixty 
years ago, and are to be found in the steam-tables printed 
in most engineers’ pocket-books and elsewhere. I give 

* Lecture delivered before the Bradford Engincoring 
al at the Bradford Technical School, January 5, 
1906. 
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the figures for steam at atmospheric pressure and at 
100 lb. and 160 1b. gauge pressure—i.c., at absolute pres- 
sures of 14.7 lb., 114.7 Ib., and 174.7 lb. per square inch. 





$q| fee 42 Sk. g 

ae = au od 2é 3 

es | aS Est tes & 

é =n one Hes = & nD 

$ 5s $€3./ 3 S#§ =ESo & 
5 ra op Te8s ssa g¢ ef « 

5 ££ fh) SF°§ Ete Sai 5 
2 pe S3 | Suen E56 $78) 5 

a o Be a = A bo «a2 ° 
a E eS SAR ang BUA) g 
Se ir) = 68 25 6 225 Zia 5 

3 3 32 S_ ae $3 58 s 

$ =< am moe = aed BF = 5 
lb. per Ib. per deg. B.T.U. B.T.1 B.T.U. cu. ft 

sq. in. sq.in. Fahr. 

0 14.7 212 180 966 1146 =. 26.34 
100 114.7 338 308 876 1184 3.8 
160 174.7 371 341 853 1194 2.56 


The letters B.T.U., used above, signify, as most of you 
know, British thermal unit—a unit of heat being the 
quantity of heat required to raise the temperature of 1 lb. 
of water from 32 deg. to 33 deg. Fahr., or approximately 
to raise the = ee of 1 lb, of water at any tempera- 
ture 1 deg. Fahr. From such tables steam-users may 
learn all they need know about the physical properties of 
saturated steam. 

The quantity of heat required to raise the temperature 
of 1 lb. of superheated steam 1 deg. Fahr. is not accu- 
rately known. 

Experiments have been made in England, America, 
and Germany, with very discordant results. Various 
values, ranging from 0.48, the figure usually given in the 
text-books, up to 0.75 have been put forward. I think, 
on the whole, we may for the present, at all events, 
assume that the specific heat of superheated steam in- 
creases with the pressure, and decreases with the tempera- 
ture, some such figure as the following being probably 
nearer the true value than the constant 0.48, usually given. 


Tempera- Specific Heats of Superheated Steam at 


Undermentioned Temperatures. 
Absolute ture of - 
Pressure Saturated 
* Steam 


400 deg. F. 500 deg. F. 600.deg. F. 700deg. F. 








lb. per deg. Fahr. 
sq. In. 


60 293 0.55 0.50 049 0.48 
on 320 0.6 0.5L 0.48 0.48 
120 341 0.63 0.55 0.48 0.48 
150 358 0.72 0.63 0.35 0.48 


These figures are taken from a diagram published by Professor 
Smith in The Engineer, July 8, 1904. 

I said a few minutes ago that superheated steam 
behaved like a permanent gas. As regards expansion, 
this is only true when the temperature is considerably 
above the saturation temperature. For low degrees o 
superheat the expansion is more rapid than that of a gas, 
owing, no doubt, to the evaporation of very minute 
vesicles of water suspended in the steam. This may also 
account to some extent for increase of specific heat at 
low temperatures. At higher temperatures the increase 
of volume due to increase of temperature is probably the 
same as in the case of a gas—that is to say, a volume of 
» ge feet at temperature ¢) Fahr. becomes V x 
461 + ty 
461 + ty 

The physical properties of superheated steam are now 
being investigated by Dr. Glazebrook at the National 
Physical Laboratory. 

Superheated steam is used for various purposes, but I 
propose tonight to speak only of its application to 
steam-engines as a means of improving their economy. 
The best steam-engines I know of yield only about 70 per 
cent. of the work due from the steam supplied to them, 
and the majority even of good engines far less. The 
causes of this loss of efficiency are warmly disputed by 
professors and engineers. There are two theories: one, 
identitied with the name of Adolf Hirn, attributes it to 
condensation in the cylinder ; the other, put forward more 
recently by Messrs. Callender and Nicholson, ascribes it 
for the most part to leakage past valves and pistons. I 
am not going to dogmatise upon so difficult a question, 
nor is it necessary that I should do so, because I think I 
can show you that in either case superheating is in a 
greater or less degree a benefit to the steam-user. 

Hirn’s view being the older in point of time, we will 
consider it first. Hirn held that the surfaces of the 
cylinder and piston absorbed heat with great rapidity 
from saturated steam or water hotter than themselves, 
and gave up heat with equal rapidity to steam or water 
cooler than themselves, and therefore that when hot 
steam from the boiler was admitted to a cylinder cooled 
by contact with lower temperature steam during the 
previous exhaust stroke, it pa with some of its heat 
to the metal; and when the exhaust port opened, this 
heat, which had been lying hidden away in the metal, was 
poured out into the exhaust-pipe, and thus passed through 
the cylinder without doing its fair share of work. 

Now let me direct your attention to Fig. 1, page 166. It 
is t tken from Professor Ripper’s paper on ‘‘ Superheated 
Steam,” read before the Institution of Civil Engineers in 


when raised to a temperature of ¢; Fahr. 


January, 1897, vol. xxviii. On it you will see two indi- | 

cator diagrams: the smaller one the diagram actually | 

| cylinder surface could be obtained by calculation, it would 

| be possible to determine a Twas the quantity of heat 
t 


dra wa by the indicator when the engine was working 
With saturated steam; the larger one, the saturation 
curve, or, approximately, the di m which would have 


A comparison of the two diagrams shows that the 
‘* missing quantity,” as it is technically called, amounted 
| to no less than 46.5 per cent of the steam admitted to the 
|eylinder. The existence of this missing quantity, when- 
| ever saturated steam is used, is ascribed by Hirn’s followers 
| to condensation of the entering steam produced by absorp- 
| tion of heat by the metallic surfaces cooled by the previous 

exhaust stroke. 

| Perhaps the calculation of the loss by condensation in 
| an imaginary case of « very simple character may make 
the action of the metal clearer. Suppose we assume that 
our cylinder and piston (Fig. 2) are made of cast iron 
:, in. thick, and therefore that the cylinder bottom and 
piston together weigh 1.17 lb., and the cylinder barrel 
2.06 lb. per foot of height, and that the piston is loaded 
to exert a pressure of 115 lb. per square inch upon the 
fluid beneath it. If the cylinder exhausts into the atmo- 
sphere, the steam will leave it at a temperature of 
212 deg. Suppose the metal to be at that temperature 
when we admit 1 lb. of dry saturated steam at 100 lb. 
gauge pressure below the piston. If no condensation 
took place, the piston would rise to a height of 3.8 ft. 
above the bottom of the cylinder, because the volume of 
1 lb. of dry saturated steam at 100 Ib. gauge pressure is 
38 cubic feet, and the area of the piston is 1 square foot. 
The work done in lifting 16,550 lb. a height of 3.8 ft. 
would be 144 x 115 x 3.8 = 63,000 foot-pounds. But 
/ since the temperature of the entering steam is 338 deg., 
and the temperature of the metal only 212 deg., it is 
quite clear that heat will maps from the steam to the 
metal until the latter has also attained a temperature of 
338 deg. ; for the temperature of saturated steam is not 
reduced by taking heat from it. 

Now the quantity of heat required to raise the tem- 
perature of 9 lb. of cast iron (which is the weight of the 
piston, cylinder, and 3.8 ft. of the cylinder barrel) from 
212 deg. to 338 deg. is (338-212) x .13 x 9 = 147 B.T.U. 
This heat, then, must be taken from the steam. But, as 
you have already learnt, heat cannot be taken from satu- 
rated steam without condensing it. Therefore the effect 
of abstracting 147 B.T.U. from the steam in the cylinder 
is to condense a portion of it. The exact quantity is 
easily arrived at. The short steam-table I put before 
you shows that the abstraction of 876 B.T.U. from 1 Ib, 
of saturated steam at 100 lb. gauge pressure will reduce 
the whole to water. 

By rule of three, therefore, the abstraction of 147 
B.T.U. from the pound of steam in our cylinder will 


reduce 1 x pl = 0.168 Ib. to water. This will be the 
‘ 


‘missing quantity.” In consequence of the condensation 
there wil] only be 1— 0.168 lb. = 0.832 lb. of steam left 
as steam in the cylinder at the end of the admission, and 
as the volume of 0.832 lb. of steam at 100 lb. gauge pres- 
sure is 0.832 x 3.3 =3.16 cubic feet, the piston, instead of 
travelling 3.8 ft., will only travel 3.16 ft., and instead of 
getting 63,000 foot-pounds of work out of our pound of 
steam, we only get 52,400 foot-pounds. 

Before the piston can rise to 3.8 ft. the missing quan- 
tity of 0.168 1b. must be supplied out of the boiler, and, 
therefore, 1.168 lb. of steam must be expended to do the 
work which 1 lb. would have done had there been no 
cylinder condensation. The condensation has increased 
the steam consumption by 17 per cent. If the steam be 
now permitted to escape into the atmosphere, its pressure 
will fall to that of the atmosphere, and its temperature to 
212 deg. The metal will then be the hotter body, and 
the heat absorbed by it during the admission will flow 
back to the steam and water or dew in contact with it 
until its temperature returns to what it was at the 
beginning of the experiment—viz , 212 deg. 

have made this calculation merely to give a round 
idea of the general nature of the action of the cylinder 
metal upon the steam during the admission period, and 
not as any indication of its magnitude. 

For in the cylinder of a steam-engine the conditions are 
quite different from those assum: The metal surfaces 
are not exposed only to the admission and exhaust tem- 
peratures, but to all intermediate temperatures, and to 
each temperature, for variable periods of time. Moreover, 
even in the slowest running engines, the time between 
successive admissions and exhausts is too short to allow 
the o- of temperature to extend right through the 
metal. The result is that in a well-clothed cylinder the 
greater part of the material remains at a constant tem- 
perature approximately half-way between the tempera- 
tures corresponding to the mean steam pressure and to 
the mean exhaust pressure. The variations of tempera- 
ture in the metal induced by the variations of pressure 
and temperature of thesteam extend only a short distance 
from the inner surface and diminish in amplitude as the 
distance from the surface and number of revolutions per 
minute increase. If we imagine the cylinder, Fig. 3, 
made up of a number of concentric cylinders, each ¢; in. 
thick, then, if the temperatures of the entering steam and 
of the exhaust be 338 deg. and 212 deg., and the mean 
temperature of the metal 250 deg., the temperature of 
the innermost ring will rise durin the admission to some 
temperature Ta, greater than deg., but less than 
238 deg., and will fall during the exhaust to some tem- 
perature Te, less than 250 deg., but greater than 212 deg. 

In the next ring the range of temperature Ta,.—Te: 











will be less than Ta;-Te,, and so on, until at some dis- 


| tance from the inner surface it will be reduced to zero, 
|and Ta and Te will both become equal to the constant 


mean temperature of the metal lying outside the zone 
affected by change of temperature. 
If the areas of the shaded portion for all parts of the 


which would be absorbed and the magnitude of the miss- 


been drawn if all the steam admitted to the cylinder had | i ity i ; - 
: ylinder Ing quantity in an roposed steam ne, So compli 
existed as steam at the end of the admission. | ted, h ; & . 





cal owever, are the conditions affecting the heat 








exchanges that the problem has so far bafiled engineers 
and physicists alike. I know of no reliable formula for 
finding these quantities, though several empirical expres- 
ees, taal on a limited number of experiments, are in 
use (see, for instance, Proceedings of the Institution of 
Mechanical Engineers, May, 1 page 199). 

The fact that heat passes from the steam to the metal and 
from the meta] to the steam, however, is beyond dispute. 
It has been demonstrated experimentally by Donkin and 
others, who, by means of delicate thermometers and 
thermo-couples, have measured, with more or less exact- 
ness, the changes of temperature at different dis- 
tances from the surface of the metal. Fig. 4 is a copy 
of one of the late Mr. Donkin’s diagrams showing 
the changes measured at a speed of 174 admissions 
per minute with a steam temperature of 290 deg. and 
an exhaust temperature of 173 deg. Fahr. The original 
and other similar diagrams may be found in the Minutes 
of Proceedings of the Institution of Civil Engineers, 
vol. cxv., Plate VI. The diagram does not show the 
full extent of the temperature variations because the 
lag of the mercury thermometers used for measuring 
them damped the oscillation of the mercury. Still, it 
shows that they were considerable, and penetrated 
= than half-way through the metal, which was 1 in, 
thick. 

How, then, does superheating reduce the loss, assum- 
ing it is to be due, as Hirn maintained, to cylinder con- 
densation ? 

In the first place it enables the steam to carry into the 
cylinder sufficient heat to supply the demands of the 
metal without suffering condensation; for the effect of 
taking heat from the superheated steam is not to con- 
dense it, but to reduce its temperature. 

Let us go back to our imaginary cylinder. We saw 
that when using saturated steam we had to supply 
1.168 lb. of steam to lift the piston 3.8 ft., and that of 
this 0.168 lb. was condensed to supply the 147 B.T.U. 

uired to raise the temperature of the metal from 
212 deg. to 338 deg. Now assuming the specific heat of 
superheated steam to be 0.5, which means that half a 
unit of heat will raise the temperature of 1 Ib. of super- 
heated steam 1 deg. Fahr., it appears that if we super- 
heat the steam 147 + 0.5 = 294 deg. Fahr.—i.c., increase 
its temperature to 632 deg.—we shall, without increasing 
its pressure, charge it with the 147 units required to 
supply the cylinder metal, and when the metal has 
chesebed them we shall still have 1 1b. of saturated steam 
at 100 Ib. gauge pressure below the piston. Therefore 
the piston will be raised 3.8 ft., and the work which 
required 1.168 lb. of saturated steam will have been per- 
formed by 1 lb. of superheated steam at the same pres- 
sure. 

The saving in steam due to superheating would there- 


fore 
1.168 — 1.60 
1.168 


In making this statement I am telling you the truth, 
and nothing but the truth; but, unfortunately for the 
case of superheating, not the whole truth. I have not 
explicitly pointed out that 1 lb. of superheated steam 
costs more than 1 lb. of saturated steam, because it con- 
tains more heat. This fact should always be remembered 
when discussing savings due to superheat. The cost of 
superheating will vary with the pressure and degree of 
superheat. In the case we have been considering, the 
heat required to produce 1.168 lb. of saturated steam at 
100 lb. gauge pressure from feed-water 100 deg. is (see 
Table above), 


1.168 x (1184-68) = 1305 B.T.U., 


while the cost of producing 1 Ib. of steam under the 
same conditions, and superheating it to 632 deg., is 


1 x (1116 + 0.5 x 294) = 1263 B.T.U. 
The saving in heat is therefore only 


1305-1263 , 199 = 3.2 per cent. 
1305 


But, you will say, if this be all the _— to be made 
by superheating to 632 des, the game is hardly worth the 
candle. My answer to the criticism is that the calcula. 
tion was not made for the purpose of estimating savings, 
but of demonstrating how, by giving up superheat instead 
of latent heat, the steam might be made to supply the 
demands of the cylinder metal without condensing. In 
making it, as in making a similar calculation for satu- 
rated steam, we took no count of time, and assumed that 
the temperature of the whole mass of the metal followed 
that of the steam. 

But we have already seen that, as regards the cylinders 
of steam-engines, the assumption is untrue, use the 
action of the metal on the steam, even when saturated, 
is limited by time. With superheated steam the limita- 
tion is far greater, because eT steam is, like a 
gas, a bad conductor of heat. It gives up beat slowly to 
dry metallic surfaces, and the surfaces radiate heat or 
cold with difficulty through it. Consequently, in the 
time occupied by one revolution the cylinder of a steam- 
engine absorbs far less heat when it is kept dry than 
when it is bathed in a fog of saturated steam and water. 
This is the secret of the economy of superheat : to reduce 
the missing quantity by ay | the cylinder dry, if not 
throughout the stroke, at least during the period of ad- 
mission, when, with saturated steam, the | t pro- 
portion of the condensation is produced. To illustrate 
this statement I refer you to Fig. 5. 5 

The diagram, of which the figure is a copy, was 
taken from the same engine as ng 1, driving the 
same load at the same speed, and with the same steam 
pressure, but working with superheated steam. The 
original will be found in Pocteses, Sieers paper above 
referred to. A comparison with Fig. 1 shows that in this 


x 100 = 14.4 per cent, 
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particular case superheating reduced the missing ) or 
tity to nothing, the steam consumption by 06 
x 100 = 494 per cent., and the heat consumption by 


48,200 — 27,800 100=424 per cent. I say ‘‘in this par- 


48, 

ticular case ” because I do not wish you to go away with 
the ace that such enormous savings are to be generally 
ex a 

rofessor Ripper’s engine was a small one, with two 
single-acting cylinders, each 7.094 in. in diameter by 
11.8 in. stroke, and in appearance something like two pas 
engines placed side by side. In comparison with their 
internal surfaces, the cylinders held very little steam, and 
therefore the condensation and the missing quantity, 
when working with saturated steam, was much greater 
than in the large and more economical engines usually 
found in textile factories. It is in these engines that 
your interest lies, and the question you probably want 
me to answer is, What saving can be made by supplying 
superheated steam to them ? 

n the absence of any accurate formula for determining 
the magnitude of the missing quantity from the dimen- 
sions and working conditions of an engine, I fear it is 
impossible to give a definite and scientific answer ; but in 
cases where the missing quater is known, a rough 
approximation to the probable saving may be made. 

The tigures given in Professor Ripper’s paper seem to 
show that somewhere about 6 deg. of superheat are re- 
uired to reduce the missing quantity by 1 per cent. 
What I mean is, that if the dryness fraction at cut-off in 
any cylinder were 0.75, it would be increased to 0.85 by 
superheating 10 x 6 = 60 deg., and to 1 by superheating 
to 25 x 6 = 150 deg. Fahr. This proportion must not be 
taken as a law, for the experiments from which it is derived 
were limited in number, range of pressure, and expansion ; 
but as a rough approximation it may, I think, be accepted. 
If, then, we know the missing quantity in any case, we 
can form some idea of the superheat required to suppress 
it, and of the saving to be expected from its suppression. 
For simplicity, take the case of a cylinder receiving 
1 » of saturated steam per stroke. 
set 
P) Po be the admission and exhaust pressures in pounds 
per square inch ; 
v, the volume of 1 lb. of steam at pressure p in cubic 


| 
| 


feet ; 

Up the total volume of the cylinder per Ib. of steam ; 

r the ratio of expansion ; 

a the dryness fraction at the end of admission ; 

nm the number of degrees of superheat of the steam 
admitted to the cylinder ; 

k the specific heat of . owed steam ; 

H the total heat in 1 lb. of saturated steam at 
pressure p ; 

ty the temperature of the feed ; 


then the volume occupied by the steam at the admission 
will be x v, ; and if we assume the expansion to be hyper- 
bolic, as it is approximately with saturated steam, the 


value of r will be "® | and the mean effective pressure 
“vu 


1 
of the diagram would be 


pa =?) 11 + loger | — DM 
r \ J 


The work done per pound of steam would therefore be 
144 p, 2 { 1 + loge r } — 144 py vp foot-pounds. 
i peat expended in doing this work would be (H —t,) 


Now suppose we superheat xv, pounds of steam 600 
(1—2) above the saturation temperature before admitting 
it to the cylinder, thereby suppressing the missing quan- 
tity (1—x) , we shall have at the end of the admission, 
when the steam has given up its superheat to the metal, 
«v, pounds of dry saturated steam in the cylinder. If 
the expansion. were hyperbolic, the diagram, the mean 
effective pressure, and the work done would be as before, 
but the steam expended would have been xv, pounds 
and the heat x v, LH ~ to +600 (1—a)k]. The saving by 
superheating 600 (1—2) degrees and suppressing the miss- 
ing quantity would therefore be 

In steam 1-2 x 100 per cent. 
In heat 

H-t, — «(H - t + 600 (1-2) k] 
H - t& 


The actual saving will be somewhat less, because the 
expansion curve, if the steam be dry at the end of the 
admission, will fall somewhat below the hyperbola, and 
lower still if it be superheated throughout the expansion. 
In either case the curve will be of the form pv" = con- 
stant. In this case the mean effective pressure will be 


~x 100, 


n , eh ee 


n—-l ry, n-l_ ry" 

Equating this to the mean pressure found from the 
saturated steam diagram, the values of r and  v can be 
obtained, and from these the percentages of steam and 
heat saved by superheating. Assuming always that 6 deg. 
of superheat will suppress 1 per cent. of initial condensa- 
tion, and the more complicated cases in which the super- 
heat is greater or less than 600 (1 — x) can be dealt with 
in a somewhat similar manner, 

Probably the best plan in such cases would be to draw 
the diagrams instead of calculating the mean pressures. 
To do this, I think it may be assumed approximately 
that when superheat is less than 600 (1—2) the expansion 


curve will tend towards the hyperbola and n towards 


unity. 
When equal to 600 (1—=) the curve will tend towards a 
saturation curve, and n will be about 1.063. 

When greater than 600(1—<), so that the steam is super- 
heated throughout the stroke, n will be about 1.18. 

These formule will enable anyone to estimate roughly 
the superheat and probable saving in a single cylinder, 
whether it belong to a simple, compound, or a 
sion engine. In dealing with a multiple cylinder engine 
as a whole, both superheat and saving will depend upon 
the way in which the superheat is applied. It is practi- 
cally impossible to have superheat in any but the first 
cylinder of a multiple-cylinder engine unless the steam be 
reheated from cylinder to cylinder. For this reason 
triple and quadruple-expansion engines are unsuitable for 
superheated steam. We need, therefore, consider two- 
cylinder engines only. If there be an intermediate re- 
ceiver in which the exhaust from the smaller cylinder can 
be superheated before passing into the larger cylinder, 
then, if we know the dryness fraction (x!) in the larger 
cylinder when working with saturated steam, we can cal- 
culate the superheat required for this cylinder. 

This superheat may be ee most economically by 
increasing the superheat of the steam supplied to the 
engine above that required for the a eeens cylinder, 
and then transferring the excess to the exhaust from the 


10 Fig.1. 
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high-pressure cylinder by passing the whole of the steam 
going from the boiler to the high-pressure cylinder through 
the tubes of a receiver, through the intertubular space of 
which the exhaust from the high-pressure cylinder ag 
on its way to the low-pressure cylinder. If ¢", be the 
extra superheat requi: for superheating the steam ad- 
mitted to the low-pressure cylinder, then t!', =600k(1—z'), 
and the total heat to be supplied per pound of steam will 
be, roughly, H — t) + 6004 (1 —- x + 1—z!). 

If, on the other hand, there be no receiver, then the 
sa will be effected in the high-pressure cylinder only. 
Tn this case it is evident that as large a proportion of the 
work as possible should be done in the high-pressure 
cylinder, and therefore that this cylinder should be as 
large as convenient compared with the low - pressure 
cylinder. The proportion between the two will depend 
upon the superheat ee because in any cylinder the 
missing quantity, and therefore the superheat required 
to suppress it, increases as the number of expansions in 
that cylinder. 

Now, as far as I know, Corliss valves will work quite 
satisfactorily in a temperature of 500 deg. Fahr., and 
piston and double-beat valves in a temperature of 600 deg. 
or more. Working with steam of 140 lb. gauge pressure, 
which seems to me to on the whole, the best pressure 
for a compound engine, these temperatures correspond to 





superheats of 139 deg. and 239 deg. respectively, and 





should be sufficient to suppress missing quantities amount- 


ing to =~ 00 — 93 per cent. and 7” * = 40 per 
cent. respectively. 

With saturated steam these genase would probably 
correspond to about four and five expansions, or with 
clearances of 5 per cent. to admissions of 0.2775 and 
0.16 of the stroke. With 140-lb. gauge pressure the total 
number of expansions through the engine should be about 
wt 15 _ 1 = 145, 00 that if v Vc C be the piston dic. 
placements and clearance in the high-pressure and low. 


pressure cylinders, we have in the firat case 
V+C=145 "ss, 

and in the second 
V+O0=145" 5 . 


If the clearance be 5 per cent., then 
V = 3.6 v in the first case, 


and 
V = 2.9 v in the second. 


The conclusions arrived at in this argument unfortu- 
nately depend upon a knowledge of the missing quan- 
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tity. Without a means of ascertaining it, they are use- 
less. I have already said that I know of no accurate 
method of calculating it a priori from the cylinder 
dimension and conditions of working ; but there are now 
numerous published reports of engine trials in which it is 
given for the particular engines tested, and from these 
a fair idea may be obtained of the probable dryness 
fraction in ordinary cases. 

I intended to have tabulated the figures from a number 
of these reports, but the lack of time has made the task 
impossible. You will have to do that part of the work 
yourselves. ] 

We must now leave Hirn’s theory of cylinder condensa- 
tion and on to that of Messrs. Callender and Nichol- 
son, which attributes the missing ——— gcinsigalty to 
leakage past valves and Fy cannot go into their 
reasons or the evidence they have produced in support of 
their conclusions, but I should like to indicate as riefly 
as I possibly can why superheating should improve the 
economy of the steam-engine, if their theory be correct. 

You all know that the velocity of flow of a fluid through 
an orifice is proportional to the square root of the head 
under which the discharge takes Also that the 
height of a column of fluid of 1 square foot base multiplied 
by the weight of 1 cubic foot of the fluid is equal to the 
pressure in pounds per square foot exerted on the base of 





the column. Let us consider two or three cases of the 
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velocity of flow under a pressure of 115 Ib. per square inch, 
or 16,550 lb. per square foot of 

1. Dry saturated steam. 

2, A mixture of 95 per cent. of dry saturated steam and 
5 per cent. of water. 

3. Of steam superheated 200 deg. 

In the first case the weight of 1 cubic foot of dry satu- 
rated steam at 115 lb. pressure is 0.2628 lb., therefore the 
head under which steam would flow through a hole of 
given size would be 16,550 + 0.2628 ft. = 63,900 ft., and 
the velocity of flow would be 8 x ,/63,Qu0 = 2008 ft. per 
second. 

In the second case, the weight of a cubic foot of the 
mixture of steam and water would be 0.278 lb.* The 
head equivalent to a pressure of 115 1b. per square inch 
would be 16,550-+0.278=59,600 ft., and the velocity due to 
the head 1952 ft. per second. 

In the third case, the weight of 1 cubic foot of super- 
heated steam at 538 deg. temperature will be 0.21 lb.+ 
The head equivalent to a pressure of 100 lb. per square 
inch would 16,550 + 0.21=78,900 ft., and the velocity 
due to this head would be 2444 ft. per second. 

Now the weight of fluid discharged through any orifice, 


taken from the two most economical compound engines 
I have myself tested. Fig. 6 is taken from a pair of side- 
by-side beam engines with Corliss valves, working with 
saturated steam. The cylinders are 17 in. and 34in. in dia- 
meter by 5 ft. stroke ; speed, 34 revolutions per minute. 
Both cylinders are completely steam-jacketed, and there 
is a steam-jacketed reheater between them. They dis- 
charge into a surface condenser with 1457 square feet of 
surface placed practically at the sea-level, and receive an 
ample supply of cold water. 


Fig. 7 is from an inverted vertical engine of the marine 
type, with piston drop-valves, working with superheated 
steam. It was made by Messrs. Cole, Marchent, and 
Morley, of Bradford, and is now working at Durham- 
street Mills, Belfast. The diameters of the cylinders are 
21 in. and 36 in., and the stroke of the piston 3 ft. ; 
8 , 100 revolutions per minute. The main steam- 
pipe from the superheater bifurcates after passing the 
engine stop-valve, one branch leading direct, the other 
through the tubes of an intermediate reheater, to the 
high-pressure cylinder. The exhaust from the high- 
pressure cylinder is superheated by passing between these 
tubes on its way to the low-pressure cylinder. The engine 





such as a space between a valve and its seat, is propor- 
tional to the velocity of flow and to the density or weight | 
of 1 cubic foot of the fluid. Multiplying, therefore, the | 













usually discharges into a jet condenser, but to facilitate 
the measurement of the steam a surface condenser with a 
surface of about 1200 square feet was used for the trial. 


Fig. 6. 
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velocities by the weights of 1 cubic foot of the three 
fluids we find the leakage proportional to the products— 
Vv1Z. s— 
With dry saturated steam, 
proportional to 2008 x .2628 = 525. 
With steam containing 5 per cent. of water, 
: ——— to 1952 x .278 = 543. 
With superheated steam at 538 deg., 
proportional to 2244 x .21 = 471. 
The wet steam increasing the leakage by Cs x 
100 = 3.4 per cent., 
and the superheated steam reducing it by 


— 
= — ot x 100 = 10.3 per cent., 
as compared with the leakage of dry saturated steam. 

In practice the difference between saturated and super- 
heated steam will be much greater, use with the 
former no small yocgeees of the leakage will consist of 
water deposited on the valves, valve-seats, and cylinder- 
walls by-condensation of the steam; and as the weight of a 
cubic foot of water at 1001b. pressure is 56 Ib., the 
leakage at the lowest of the three velocities above-men- 
tioned—viz., 1952 ft. per second—will be proportional, so 
far as the water is concerned, to 1952 x 56 = 10,900, or 
— than twenty times the largest of the former quan- 
tities, 

These figures, I think, show that superheating has 
- ,osneinnle effect in reducing valve and piston 
eakage. 

To conclude this portion of the subject, let me refer 
you to the indicator diagrams, Figs. 6 and 7. They were 


* 0.95 lb. of saturated steam at 115 Ib. 
absolute pressure occupies ... ... 3.58 cub. ft. 
0 05 lb. of water occupies .. 0.009 ,, 
1 lb. of mixture occupies a can 
-". 1 cubic foot weighs 1 + 3 589 lb. = 
+ 1 1b. of saturated steam at 338 deg. oc- 
cupies 3.8 cubic feet, and when 
superheated to 538 deg. fills 3.8 x 
a + ee = 4.75 cub. ft 
461 + 338 oes = 449 cub, It. 
1. 1 cubic foot weighs 1 + 475 = 0.21 Ib. 


3.589 ,, 
0.278 Ib. 
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The following are the results of the two trials :— 


Saturated Superheated 
Steam. Steam. 

Indicated horse-power .. . 221 481 
Steam pressure by gauge in 

engine-house “7% oe es 133 118 
re of steam on boiler 

side of engine stop-valve -. B858deg. F. 349 deg. F. 
Superheat on boiler side of engine 

stop-valve .. i we os 395 ,, 
Superheat at entrance to high- 

pressure cylinder - - 23 ,, 
Superheat at entrance to low- 

pressure cylinder és - 163 ly, 
Temperature of water leaving 

hot-well .. e os -. Tadeg. F. 1m 
Steam per indicated horse-power 

hour.. “ i oe - 12.82 Ib. 9.1 Ib. 
Equivalent consumption of satu- 

rai steam reckoned from 

hot-well temperature to super- 

heat at boiler side of engine 

stop-valve .. - a. ee 12.82 ,, 10.63 ,, 
Saving in steam by superheating aed 17 per cent. 
Heat consumption reckoned from 

hot-well temperature per indi- 

cated horse-power per minute 238 B.T.U. 198 B.T.U. 
Saving in heat by superheating 

per indicated horse-power per 

minute... es - - 16.8 per cent. 

Steam can be superheated in two ways: either by 


allowing it to expand without doing work, or by supply- 
ing it with heat from some outside source. The first was 
commonly, though I think unwittingly, made use of 
during the earlier days of high-pressure boilers, before 
the older engines had been replaced. It was then not 
unusual to find engines supplied from boilers working at 
70 Ib. or 80 1b, pressure with no more than 20 1b. or 30 Ib. 
apon the pistons. The enginemen always said the high 

ressure kept down the coal bill. A pound of steam at 
50 lb. gauge pressure contains 1197 B.T.U. ; to raise the 
pressure to 80 lb. 15 B.T.U. must be added. If this pres- 
sure be again reduced to 30 lb. without performance of 
work, the heat surplus remains, and is available for 
evaporating moisture if the steam leaves the boiler wet, 
or for superheating it if dry. At 30 lb. gauge pres- 
sure 15 B.T.U. will evaporate 1.6 per cent. of mois- 
ture, or will superheat 1 Ib. of steam by about 30 deg. 
Fahr. I rather think myself that the high pressure was 
preferred, because with it less attention was requ to 
keep the engine up to speed. 





The same system is adopted with some of the water- 
tube boilers in the British Navy to-day; and with boilers 
of this class which can be safely worked at pressures 
considerably above those required by steam-engines, the 
system, so far as it is practical and useful. The 
superheat obtainable is, however, too little to enable it to 
rival the more usual system of superheating by addition 
of heat. This is accomplished by passing the steam 
through tubes or over surfaces heated by independent 
furnaces or by gases from the furnaces of the boilers 
which supply the steam. Of oo ay re super- 
heaters I suppose Schmidt’s, made by Easton and Ander- 
son, is the poet known in England. It consists of two 
coils of pipes placed in a firebrick chamber above a fur- 
nace, but protected in some measure from contact with 
the flame by a brick arch with openings, through which 
the gases from the firegrate ascend. The steam from the 
boiler enters at the topand downward through the 
upper group of coils in a direction contrary to that of 
the hot gases, into a header, or ectiooa aes at the 
bottom of the up, whence it is conducted by an ex- 
ternal pipe to the bottom of the lower group, and passes 
upw: through its tubes in the same direction as the 
flame, finally emerging from the top header of this 
group about half way up the chamber. The object of 
taking partially superheated steam from the bottom of 
the opps coils to the bottom of the lower is to lessen the 
risk of damage which might result from the action of 
the iatenmek teat upon the lowest coils if these contained 
the most highly superheated steam. ’ 

One of these superheaters is used in connection with 
the engine from which the diagrams shown in Fig. 7 were 
taken. It consists of an upper and lower group of coils, 


as y described, each containing sixteen coils in 
parallel, 1? in. external and 14 in. internal diameter, 
iving altogether 1033 square feet of heating surface. 


he fire-grate area is 114 square feet. It is guaranteed 
to superheat 9300 lb. of steam per hour, 400 deg. Fahr. at 
120 lb. gauge pressure. It is therefore designed to super- 
heat 9 lb. of steam 400 deg., and to transmit 1800 B.T.U. 
per square foot of heating surface per hour with a velocity 
——— the tubes increasing from 54 ft. to 63 ft, per 
second. 

I cannot give any account of this superheater when 
doing its full work, , onan the engines which it serves 
only require about 6900 Ib. of steam per hour. I can, 
however, through the kindness of Mr. Ross, the owner 
of the plant, give the results of accurate observations 
made during two consecutive weeks of 57 hours each, 


during which the superheater was supplying Messrs. 
Cole, Marchent, and Morley’s engine only. e figures 
are :— 
Steam superheated per hour from 
350 deg. to 775 deg.... ts con 3331 Ib. 
Coal burnt per hour in furnace of 
superheater ... wa va nob 157.5 Ib, 
Heat absorbed by superheater per 
hour... aS ie ee ... 707,000 B.T.U, 
Heat absorbed per pound of coal .. 4,490 ,, 


Calorific value of coal said to be about 11,000 


” 


Efficiency ofsuperheater .... ee 0.41 
Heat transmitted per square foot of 

surface per hour _... bie 6850 
Velocity through tubes ... 15.8 ft. per sec. 


The temperatures of the gases entering and leaving the 
superheater chamber were not taken, so that it is not 
possible to calculate the rate of transmission per square 
foot of tube surface per degree difference of temperature 


per hour. We can, however, make a rough estimate. 
Assuming the heat capacity of the gases per pound of 
coal to be 4.3, and the loss from radiation to 15 per 


cent., the temperature at the entrance to the superheater 
would be about 2100 deg., and the temperature at exit 
about 1100 deg., so that the mean temperature of the 
gases would be about 1600 deg. The mean temperature 
of the steam was 562.deg. ; therefore the mean tempera- 
ture difference would be 1038, and the transmission per 
square foot of tube surface per degree mean temperature 
difference per hour 6850 + 1030 = 6.65 B.T.U. So high 
a rate of transmission is very remarkable, having regard 
to the large surface per pound of steam, and to the low 
velocity through the tubes. I shall refer to the figure 
later on. 

The low economic efficiency was due ina great measure 
to radiation while working, and particularly after each 
stoppage of the engine. Counting only the inner 3 in. of 
brickwork lining and the brick arches over the fire, the 
weight of material to be heated every morning would be 
16,000 lb., and this weight if heated 1000 deg. would ab- 
sorb as much heat as would evaporate 3600 lb. of water 
from 100 deg. into steam at 120 lb. gauge ure, or nearly 
11 per cent. of the water evaporated by the boiler in a 
ten -hour day. The estimate may be a rough one, but 
the inconvenience of having to heat a great weight of 
material at the beginning of a run, and of having a large 
uantity of heat to get rid of at the end, is very real; in 
act, when conducting the trial of the engine I found that 
the steam temperature of 700 deg. required by the con- 
tract could not be obtained till some time after each stop- 
page, and icularly after the stoppage for breakfast, 
although the superheater had been fired from 6 a.m. Also, 
that before stopping at night the fire had to be let down to 
prevent damage to the superheater tubes. 

_ For this reason I think that, for intermittent working, 
independently-fired superheaters are less satisfactory 
than superheaters heated by the gases from the boiler 
furnaces. 

In England the superheater most generally used is 
McPhail and Simpson’s, or one of the numerous modifi- 
cations thereof, placed in Lancashire boilers in the down- 
tukes at the back ends, and in water-tube and other 





boilers in some situation of similar temperature, I am 
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glad to introduce Mr. McPhail’s name here because I do 
not think he has secured the credit which is his due, unless 
it be in the erness which others have displayed in 
copying his work. If imitation be, as no doubt it is, the 
sincerest form of flattery, he has got that ; but I do not 
think that among the many who use his superheater, or 
one or other of the numerous variations thereof, more 
than a very small minority appreciate the sound engi- 
neering judgment and perspicacity ofthis pioneer. He 
designed a structure of material suitable for exposure to 
high temperature, having large heating surface, but 
occupying little room, so subdivided as to bring the whole 
of the steam into contact with the hot metal, yet put 
together without a single joint exposed to the action 
of the fire, and he put it exactly where a superheater 
should be put—zi.e¢., in the hottest place in which it could 
be safely left to take care of itself when the cooling 
current of steam should be shut off. Its introduction, 
moreover, involved no structural alterations of boilers or 
seatings, and introduced no additional radiation losses. 
He did this at a time when superheating was in disrepute 
in England, when the fear of superheaters being burnt 
out was so real that some of his earlier imitators provided 
means of flooding their superheaters with water when 
steam was not passing through them, lest they should be 
burnt, In a opinion the only mistake he made was the 
addition of the evaporator to the superheater ; for his 
original design, as most of you know, consisted of two 
parts: a superheater and an evaporator, or, rather, in the 
case of a cashire boiler, two superheaters and two 
evaporators, Each superheater consisted of a top and 
bottom box connected by tubes, the two top boxes being 
placed side by side above the downtake, the tubes in the 
downtake, and the two bottom boxes in the bottom flue. 
The evaporators inside the boiler were copper pipes, one 
running below the internal flues from the back to the 
front end and back again, the other occupying a similar 
position above the internal flues, but below the water 
surface. The steam from the boiler passed first into 
the ke of one of the superheaters and through 
the tubes thereof, becoming superheated in its ge to 
the bottom box, Thence it passed through the copper 
pipe below the internal flues of the boiler, giving up the 
whole or the greater part of its superheat to the sur- 
rounding water, into the bottom box of the second super- 
heater, up the tubes to the top box thereof, and thence 
through the copper pipe above the flues to the junction- 
valve in connection with the steam main, from which it 
issued with a superheat seldom exceeding 50 deg., and 
frequently much less. I believe the evaporator was in- 
tended to equalise the temperature and keep it within 
limits which were considered safe before the days of 
mineral oils. Thus used, the apparatus was really an 
extension of the heating surface of the boiler, and as 
such was useful in increasing the economy and output in 
cases of hard firing. Mr. Patchell has borne witness to 
its utility in electric-lighting stations during the peak of 
the lighting load. 

The superheater part of the arrangement was emi- 
nently satisfactory, and may be called the mt of all 
the ‘‘downtake” and similar superheaters a the present 
day. Let us then consider briefly one or two matters 
affecting the design of coe Sg of this class, particu- 
af those placed in the downtakes of Lancashire boilers. 

e first point is the effect of temperature on trans- 
mission. There can be no doubt that the number of 
units of heat transmitted from the gases to the steam per 
square foot of superheating surface and per degree Kit. 
ference of temperature increases considerably as the tem- 
perature difference increases. What the increase is I 
cannot tell you ; I have already cited one case where the 
rate of transmission must have been something like 
7 B.T.U. per hour per square foot per degree tempera- 
ture difference when the mean temperature of the gases 
must have been something like 1000 deg. Fahr. higher 
than the mean temperature of the steam. In other cases 
where I have been able to make estimates from incom- 

lete data, supplemented by general experience, I have 
Gaal the following figures :— 
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oe —wee 
: BSs 
33 ge i 3358 3 
5 5 sf é o- 618 ae 
Description of Superheater. sss 2s $ 2s 
Ese “Aas 58 
PA ga Haas 
3 he he FA fic ¢ weed 
S22 2335 S2kks 
B.T.U. deg. Fahr. B.T.U. 
1. Ordinary U tubes on down- 
take .. ne sa ..| 1580 480 3.16 
2 Ditto Ditto 2340 471 4.98 
8. Ditto Ditto «| 4425 623 7.1 
4. Ditto Ditto ..| 2770 605 4.6 
5. Ditto Ditto | 3260 464 7 
6. Field tubes in downtake 2260 500 4.5 
7. Ditto Ditto -.| 1916 524 3.6 
& Tubes in downtake, heat) 
passing between them 3235 552 5.86 
9 Ditto itto 27 449 6.23 
10, Ditto Ditto 361" 424 8.5 
11. Ditto Ditto 207¢ 447 4.6 
12. Ditto Ditto 2733 427 6.4 
13. Ditto Ditto 4080 630 6.48 
14. Ditto Ditto 2372 572 4.67 
15. Schmidt's superheater 242 264 0.92 
16, Ditto 225 217 1,04 
17. Ditto 140 162 0.9 
18. Ditto 169 162 1.04 
19. Ditto 3l4 281 1.12 
20, Gehre superheater .. ss 57 178 0.3 
21. tto 3) 0 43 | 47 


The figures are very erratic, owin partly, no doubt, to 
errors in measuring or estimating the gas temperatures, 
and in the case of the U-tube superheaters to difference 





in the quantities of gas coming into contact with the 
tubes. These superheaters are usually placed at the back 
of the downtake, 18 in. or 20 in. from the boiler, so that 
the gases passing from the internal flues to the bottom 
external flue do not pass through the superheater tubes, 
but only in front of them. In some cases walls and 
dampers are placed in the downtakes to guide the gases 
through the superheater when it is at work, and to 
by-pass them to the bottom fiue when it is idle. The 
simplest arrangement appears to be a plain flat horizontal 
slab, wide enough to fill the space between the back end 
of the boiler and the superheater, which when lowered 
below the internal fiues will force the gases to go through 
the superheater, and when raised to the top of the down- 
take will allow them to short-circuit into the bottom 
flue. With this arrangement the tubes of the superheater 
must not be so close together as to block the e for 
the gases passing between them, and thusspoil the draught. 

Mr. Bolton has given me particulars of a case in which 
the removal of a similar deflecting arrangement reduced 
the superheat from 200 deg. to 135 deg. ; 

In the present state of uncertainty I can only give you 
the rough and ready rule, that the ordinary downtake 
superheater will transmit about 1 B.T.U. per degree 
temperature difference for each 100 deg. of temperature 
difference—that is to say, if the mean temperature of the 
gases be 600 deg. above the mean temperature of the 
steam, the transmission will be 6 B.T.U. per square foot 
per hour for each degree of difference, or 3600 B.T.U. per 
square foot per hour. ae 

Seeing, then, that the rate of transmission and, conse- 
quently, the heating surface required to give any desired 
superheat depends so much upon the temperature of the 
gases, it is desirable to have some means of estimating 
what the temperature is likely to be in any particular 
case. This depends principally upon the quality of the 
coal burnt, the quantity of air ——— per i of 
coal, and the extent of the boiler heating surface over 
which the gases pass before reaching the superheater. 


If OC be the calorific value of 1 Ib. of coal in B.T.U. ; 
Wo the weight and mean specific heat of the gases 
assing through the flues per pound of coal 
ee per hour ; or, in other words, the quan- 
tity of heat required to raise the temperature 
of the gases from 1 Ib. of coal 1 deg. Fahr. ; 
T, T the temperature in degrees Fahrenheit of the 
gases before and after passing over the sur- 
face S; 
t the temperature of the water in the boiler ; 
m a constant ; 
then 
To=W « + 60 deg. approximately; and if the 
transmission vary as the nth power of the temperature 
difference, the heat lost by the gases in — over any 
element of surface is — W o 6 T, and the heat transmitted 
through the element of surface is m (T —- t)”6 
Equating these and integrating, we get 
1 _ (n-1)m8 + 1 
(T-t)"-) Wo (T) — t)»—” 
from which T may be determined. I am inclined to think 
that in boilers the value of n is about 1.75, and for Lanca- 
shire boilers the value of m is about 0.045. 
Adopting these figures we get 
1 _ 0.0348 1 
(T+He Wo § (Ty, - t)? 
Another simpler formula, giving results rather too high, 
but avoiding the use of logarithms, is 
1 0.128 + 1 
Jt-¢ We.” JB -: 
It is obtained by making n=1.5 in the general equation. 
For the practical application of the formule when W o 
and T, are not known (t, of course, is given in the steam- 
tables) the numerical value of Wo may be taken as 4 
(corresponding to 15 lb. of air per pound of coal), for 
very careful firing and very carefully controlled draught, 
as 5 (corresponding to 19 lb. of air per pound of coal), for 
ordinary firing, and as 6 corresponding to 23 Ib. of air 
per 1 lb. of coal for a good roaring draught ; 5 isa fair 
average value, The value of Ty depends on the calorific 
value of the coal, as well as on Wo. Taking the ordinary 
factory fuel at 13,000 B.T.U. per pound dried, or 12,500 
B.T.U. per pound in its natural state, and assuming that 
5 per cent. of the heat is lost in the furnace, the heat 
remaining available for the boiler will be 11,875 B.T.U. 
per pound of coal, and an average value of Ty will be 


ass + 60 = 2435 deg. 
The op tg | table gives the downtake temperature 
given by these formule in the following cases :— 
7-ft. boiler bo ft. long, burning 600 Ib. of coal per hour. 


De 


(A) 


(B) 


” 0 ” ” ’ ” ” ” 





8-ft. 30. Cs, ” 900 ,, ” ” 
” » 2 ,, ” 900 ,, ” ” 
ot , BW , » 1200,, ” ” 
- ‘ 20 os ” 1200 ,, * ” 
Working pressure = 100]b. ¢ = 338 deg. 
Downtake Tempera- 
— a of ture in Degrees 
| Fahrenheit. 
by A. by B. 
7-ft. boiler, 30 ft. long .. aos 7 930 963 
“eg Se Serge Me a 47 1185 1268 
ae ar 61 1039 1098 
” » 2 374 | 13809 1398 
oe. ae S 485 } vt 1243 
eS ie ‘301 «=| 1488 1338 


» ” 





Consider for a moment how these temperatures affect the 
heating surface in the superheater. 

Assume an evaporation of 7 lb. of water per pound of 
coal and superheat of 200 deg., then the superheater will 


abstract 
7 x 200 x 0.38 = 700 B.T.U. 


from the gases per pound of coal burnt, and will reduce 
the temperature of the gases by 700 + Wo = 700 + 5= 


140 7 
In the case of the 30 ft. x 7 ft. boiler the mean tempera- 
ture of the gases in the downtake would be 930 + 790 _ 


860 deg., and the mean temperature of the steam being 


=e = 438 deg., the temperature difference would be 
860 — 438 = 422 deg., and according to the rough-and- 
ready estimate I made of the rate of transmission, the 
heat transmitted per degree of temperature per square 
foot per hour would be 4.22 BTU, and the rate per 
square foot per hour 4.22 x 422 = 1770 B.T.U. 

Dividing the total heat transmitted to the superheater 
per hour—namely, 600 x 700 = 420,000 B.T.U.—by 1770 
we get the heating surface required in the superheater— 
namely, 237 square feet. If, on the contrary, we have to 
deal with the 9ft. x 20 ft. boiler, we should expect to get 
the same superheat with 97 square feet of surface. 

The rate of transmission is also affected by the velocity 
of the steam and gases flowing over the heating curfaces. 
As steam when superheated behaves approximately like 
a gas, the velocities of the two should © approximately 
the same to get the best result. The volume of the gases 
can be calculated. A fair average is 200 cubic feet at 
32 deg. per pound of coal burnt, equal to 600 cubic feet 
at 1000 deg. An 8-ft. boiler burning 900 Ib. of coal per 
hour would therefore give about 


900 x 600 = 540,000 cubic feet of gas per hour, 
or 150 cubic feet per second. 


The flue area for such a boiler should not be less than 
6 square feet. Therefore the area between the super- 
heater tubes should not be less than 6 square feet, and 
therefore the velocity of the gases passing between the 
tubes should not be much greater than 150 + 6 = 25 ft. 
og second, and this is probably about the best velocity 

or the steam passing through the tubes. 

And now I should like to add a few observations of a 
more practical character. 

First, as to steam pressure. I am myself inclined to 
think that an initial pressure on the high-pressure piston 
of a compound engine using superheated steam should not 
exceed 140 lb. above the atmosphere, and that, apart from 
the slight extra cost of the larger cylinder required, 125 lb. 
would give as good all-round results. 

The steam-pipes should be of lap-welded or drawn iron 
or steel, with ample —— for expansion, and where 
there is an excess of boiler pressure they should be of 
smaller diameter than is usual when saturated steam is 
used. They should be carefully lagged, and the flanges 
should be covered by removable boxes. Out of doors the 
lagging should be enclosed in a box. The cylinders 
should be designed to allow the parts exposed to the 
entering superheated steam, the working steam, and the 
exhaust steam, to expand independently of each other and 
of the engine bed-plate if the engine be horizontal. 

For the highest superheat vertical engines are prefer- 
able to horizontal ; but if the cylinders are horizontal, the 
piston-rods should be continued of the full diameter 
through the back-end cylinder-covers, supported by slides 
at each end and sufficiently cambered to take the weight 
of the gen off the cylinder bottoms. The piston-rod 
and valve-spindle packings, if there be any, must be 
metallic. The stop-valve gland is the most troublesome 
when the superheat is very high. 

The admission valves, which have to work in the steam 
at its highest temperature should, if possible, be drop 
piston valves, or double-beat equilibrium valves working 
we though Corliss valves do very well below 


eg. 

IT have already touched upon_the question of cylinder 
proportions and interheaters. If an interheater be used, 
the superheated steam should go through the tubes, and 
the high-pressure exhaust steam round them. 

The tubes should be horizontal, U or inverted vertical 
Field tubes, self-draining and free to expand indepen- 
dently of the casing containing the exhaust steam. ‘If 
an interheater be provided, it = ee be large enough to 
superheat the exhaust 120 deg. or more. j 

echanical stokers keep the superheat more uniform 
than hand-firing. ; 

With high superheat the steam consumption per in- 
dicated horse-power hour varies very little from full load 
to one-quarter load, and is therefore advantageous for 
engines which have to work with light loads for a large 
proportion of their working time. : 

I must now conclude my lecture. I have tried to 
explain the reasons why superheated steam improves the 
economy of the steam-engine, and to give some idea of 
the principles on which it seems to me a superheating 
plant should be designed. My lecture has been but a 
sketch, and for this I must ask your indulgence. It is 
not for want of will, but for want of time to collect and 
collate data, that I have failed to give you fuller and more 
detailed information. I have purposely avoided compati- 
sons of the various superheaters on the market and de- 
scriptions of their mechanical details, because without 
illustrating these details at considerable length, and by 
drawings or lantern-slides, it would have been im- 
possible to do justice to the various patentees ; besides, I 
think you will have no difficulty in learning from them 
the peculiar and unique advantages their patented designs 


possess, 
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LAUNCHES AND TRIAL TRIPS. 


Tue new coasting steamer Admiral, built by Mr. 
William Walker, shipbuilder, Maryport, and engined by 
Mr. James Ritchie, Glenavon Engine Works, Partick, 
went down the river on Friday, the 12th ult., to run her 
trial. The vessel is built for the English coasting trade, 
and is fitted with exceptionally powerful machinery, and 
with special facilities for dealing quickly with cargo. 
The engines worked throughout the trial with great 
smoothness, and the vessel maintained a speed of 9} 
knots on the measured mile. 





There was launched from the shipyard of Messrs. 
Cochrane and Sons, shipbuilders, Selby, on Monday, the 
15th ult., a steel screw trawler, the Clifton. Her prin- 
cipal dimensions are :—136 ft. 2 in. by 22 ft. by 11 ft. 6in. 
depth of hold. The vessel has been built to the order of 
Messrs. T. C. and F. Moss, of Grimsby, and will be fitted 
with powerful ° i> engines by Messrs. C. D. 
Holmes and Co., of Hull. 





Messrs. Workman, Clark, and Co., Limited, of Belfast, 
launched on Saturday, the 20th ult., from their North 
Yard, the City of Glasgow, a steamer for one of the 
fleets controlled by the Ellerman Lines, Limited. She is 
of about 6400 tons, and is intended for passenger and 
cargo service between Liverpool and Calcutta. The 
machinery and boilers have been constructed by the 
builders, and consist of a set of quadruple-expansion 
engines, complete with all the latest improvements, and 
supplied with steam from three steel single-ended boilers 
of the multitubular type, working under Howden’s system 
of forced draught. 





The Fisheries Inspection steamer Islands Falk, built to 
the order of the Danish Government for the waters of 
Iceland, was successfully launched on Monday, the 22nd 
ult., at the yard of the Elsinore Shipbuilding and Engi- 
neering Company, Elsinore, Denmark. She is of steel, 
and her dimensions are :—52 metres by 9 metres by 4.78 
metres depth of hold. The engine is of the triple-expan- 
sion type, with surface condenser, indicating 950 horse- 


power. 





On Monday, the 22nd ult., the new steamer Niobe, 
built by the Sunderland Shipbuilding Company, Limited, 
proceeded on her official loaded trial. Her princi 
dimensions are a between perpendiculars, 240 ft. ; 
breadth, 34 ft.; and depth, 16 ft. 8in.; built to highest 
class at Bureau Veritas, special survey. She carries 1700 
tons dead-weight. The main engines are by the North- 
Eastern Marine Engineering Company, Limited, Sunder- 
land, and have cylinders 184 in., 31 in., and 51 in. in 
diameter, with a 36-in. stroke, steam being = by 
two large boilers working at a pressure of 180 lb. per 
square inch. After proceeding to sea, the vessel made 
several runs over the measured mile, when a mean speed 
of 10} knots was obtained. The continuous speed and 
coal-consumption trials gave entire satisfaction to all on 
board, the necessary revolutions being obtained without 
stoppage of any kind. 





There was a successful launch on Tuesday, the 23rd 
ult., from the works of Messrs. J. S. White and Co., 
Limited, East Cowes, Isle of Wight, of H.M.S. Cricket, 
the first of the new coastal destroyers building under 
the Naval Programme of 1905-6. These vessels will 
propelled by turbines built by Messrs. J. S. White and 
Co., Limited, under licence from the Parsons Marine 
Steam Turbine Company, Limited, the power of the 
machinery being about 4000 indicated horse-power. The 
steam will be supplied by two boilers, each of 2000 horse- 
power, of the White-Forster pattern, made by the same 
firm, these boilers being fired by liquid fuel, on a system 
which has m experimented with successfully by the 
British Admiralty for some two or three years. No coal 
stowage is provided in the vessels, and “ will rely en- 
tirely on the liquid-fuel installation. he auxiliary 
machinery in connection with the turbines is being pro- 
vided by Messrs. G. and J. Weir, Limited, of Cathcart, 
Glasgow, as are also the feed-pumps and the liquid-fuel 
weg The fan-engines and fans are as by Mr. 

eter Brotherhood, Westminster-bridge, ndon, 8.E., 
and the evaporators and distillers Py essrs. John Kirk- 
aldy, Limited, London, E.C. The Cricket, which is 
about 230 tons displacement, is representative of a type of 
vessel which, with a speed of 26 knots, maintained on an 
eight hours’ full-power trial, is a development of the late 
first-class torpedo-boats driven by reciprocating machi- 
nery, which, with slightly less displacement, have a 
speed of 25 knots with 3000 horse-power. 





The London and Glasgow Engineering and _ Iron Ship- 
building Company, launched from their yard at Govan 
on Wednesday, the 24th ult., the Rutherglen, a steel 
screw-steamer for Messrs. Maclay and McIntyre, Glas- 
gow. The dimensions of the vessel are :—Length, 385 ft.; 
readth, 49 ft. 9 in.; depth, moulded, 28 ft. 8 in.; and 
about 4220 tons She is designed to carry 6800 tons 
dead-weight on 23 ft. 3 in. draught of water. The vessel 
is built to class 100 A 1 at Lloyds, three-deck rule. The 
machinery of the ship will be supplied by the builders. 


There was launched on Thursday, the 25th ult., from 
the Ayr yard of the Ailsa Shipbuilding Company, 
Limited, the steel-screw steamer Sheila, built to the 
order of the Ayrshire Steamship Company, of Glasgow 
and Ayr. Immediately after the launch the new vessel 
was towed to Irvine to receive her machinery, which is 
being ee by Messrs. Renfrew Brothers and Co. 
The Sheila is a sister-ship to the Sengs, built at Ayr last 





year for the same owners, 





On Thursday, the 25th ult., the Irvine’s Shipbuilding and 
Dry Docks Company, Limited, West Hartlepool, launched 
from their shipyard the steel screw cargo steamer Evelyn 
for Messrs. Thomas Appleby and Co., West Hartlepool. 
She is of the following dimensions: — Length, 352 ft.; 
breadth, 48 ft. 3 in.; depth, 24 ft. 3 in.; to Lloyd’s highest 
class under special survey. Engines of the triple-expansion 
type are being supplied and fitted by Messrs. Blair and 
Co., Limited, Stockton, having cylinders 24 in., 40 in., 
and 66 in. in diameter, with a 45-in. stroke, steam being 
supplied by two large single-ended boilers working at 
160 lb. pressure. 


On Thursday, the 25th ult., the launch of the Purley 
took place from the yard of the Northumberland Ship- 
building | come oo Limited, Howdon-cn-Tyne ;_ this 
steamer is being built to the order of Messrs. Houlder, 
Middleton, and Co., London, for the Reliance Shipping 
Company, Limited. She is of the following dimensions : 
Length, 372 ft.; breadth, 48 ft.; depth, 30 ft. 10 in.; built 
under special survey to the highest class at Lloyd’s, spar- 
deck rule, with extra strengthening for special boteans: 
Her machinery will be supplied by Messrs. Richardsons, 
Westgarth, and Co., Limited, Sunderland; it consists 
of engines having cylinders 25 in., 41 in., and 69 in. in 
diameter, with a 48-in. stroke, and three large steel 
boilers, 14 ft. by 10 ft. 9 in., having a working pressure of 
180 lb. The steamer will carry about 7150 tons dead- 
weight, and steam at about 10 knots loaded. 








On Friday, the 26th ult., there was launched from the 
yard of Messrs. Furness, Withy, and Co,, Limited, 
Hartlepool, the steel screw-steamer Bessbo: h, which 
has been built to the order of Messrs. G. R. derson 
and Co., Hull. She is over 250 ft. in length, of large 
measurement capacity, and takes Lloyd’s highest class. 
Triple-expansion engines will be fitted by Messrs. 
Richardsons, Westgarth, and Co., Limited, Hartlepool, 
having cylinders 24 in., 39 in., and 66 in. in diameter, 
with a 48-in. stroke, steam being supplied by two single- 
ended boilers, 16 ft. by 10 ft. 9 in., at 180 lb. pressure. 





There was launched from the shipyard of Messrs, Coch- 
rane and Sons, shipbuilders, Selby, on Saturday, the 27th 
ult., the Earl Monmouth, asteel screw trawler, the prin- 
cipal dimensions of which are:—Length, 128 ft. 4 in.; 
breadth, 22 ft.; depth, 12 ft. The vessel has been built 


j| to the order of Mr. Alec. L. Black, of Grimsby, and will 


be fitted with powerful triple-expansion engines by Messrs. 
C. D. Holmes and Co., of Hull. 








FirTEEN YEARS’ Coan Exports.-The annexed table 
shows the quantity and value of the coal, coke, and patent 
fuel exported from the United Kingdom, year by year, 
during the fifteen years ending with 1905 inclusive :— 


Year. Tons. Value. 
£ 
1891 30,084,116 18,889,078 
1892 30,553,973 16,810,758 
1893 29,031,955 14,375,476 
1894 33,073,698 17,371,331 
1895 33,101,452 15,433,863 
1896 34,262,056 15,156,313 
1897 37,096,918 16,654,955 
1898 36,562,796 18,135,502 
1899 43,111,404 22,093,250 
1900 46,098, 228 38,619,856 
1901 43,765,912 80,334,748 
1902 44,897,948 27,581,136 
1903 46,622,700 27,262,786 
1904 48,250,280 26,862,386 
1905 49,359,272 26,061,117 


It will be observed that the expansion of the exports was 
very marked during the fifteen years, the increase being 
as much as 150 per cent. The totals given do not include 
bunker coal—that is, coal shipped for the use of steamers. 





Tur GERMAN Navy IN 1905.—The past year in Germany, 
arded from a naval point of view, has been rather a 
ulet one. Two battleships have been completed—the 
reussen and Hessen, of 13,200 tons each; and two 
armoured cruisers—the Roon and Yorck, of 9500 tons 
each, have also been passed into active service, with the 
small cruisers Liibeck, Miinchen, and Berlin, of 3200 tons 
each. The total displacement of these seven vessels is 
55,000 tons, as compared with 155,200 tons, see S| 
the displacement of seventeen similar vessels comple 
in the same period for the British Navy. The battle- 
ships Lothringen and Deutschland have been pushed 
forward to completion, and two more of this class—the 
Hannover and Pommern—have been launched. No 
armoured cruisers were launched during the year, but the 
small cruisers Leipzig and Dantzig took the water in 
March, and the Kénigsberg in December. There remain 
on the stocks the battleships Q and R; the armoured 
cruisers C and D; and the small cruisers Ersatz Meteor, 
O, Ersatz Wacht, and Ersatz Blitz. Further, it is pro- 
posed to lay down during 1906 two battleships, one 
armoured cruiser, and two protected cruisers, with two 
torpedo-boat divisions. The Supplemeniary Navy Bill, 
introduced during the autumn session of the Reichstag, 
allows for the replacement, between the years 1906 and 
1917, of 18 old battleships, 13 armou cruisers, and 
24 small cruisers, by new vessels, the Navy Act of 1900 
having allowed for each of these classes 17, 10, and 29 
vessels respectively. The first two battleships to be 
replaced are the Bayern and Sachsen, built in 1878; the 
armoured cruiser is to known for the present as FE, 
while the protected cruisers are to aes the old ships 
Pfeil and Komet, which date from 1882 and 1892 — 
tively. In addition to these — craft, 24 torpedo-boat 
divisions are to be built during the twelve years, six boats 





constituting a division, 


CATALOGUES. 


Tue Atlas Metal and Alloys Company, Limited, 52, 
Queen Victoria-street, E.C., publish a sheet of drawings 
and illustrations showing the application of anti-friction 
metal to various classes of engine ings. 

The Pyrophone Company, 52, Queen Victoria-street, 
E.C., have sent us a copy of their new pamphlet dealing 
with their a gem system of fire-detection, which is 
claimed to the most sensitive, reliable, and generally 
efficient device of the kind on the market. 

Messrs. Joseph Adamson and Co., Hyde, Cheshire, 
publish pamphlets describing the electric — oe 
cranes they have built for the Wallsend Slipway an 
Engineering Company, Limited, and their crane-con- 
trollers with magnetic blow-out. 

Electromotors, Limited, Openshaw, Manchester, have 
issued an illustrated catalogue of their electric dynamos 
and motors, which ae build in a great variety of designs 
and sizes, and of their starting rheostats and other 
fittings. In conjunction with this they have prepared a 
‘“‘motorgraphe” of cardboard, by which the necessary 
size of motor for any given conditions of horse-power 
and speed is easily determined. 

Mason’s Gas-Power Company, Limited, Alma Works, 
Levenshulme, Manchester, have sent us a pamphlet 
describing their ‘‘ Twin” Duff patent producer, and 
showing its construction. They build this in seven sizes, 
with a capacit ranging from 2 cwt. to 30 cwt. per hour. 

The ‘Roc Motors” are illustrated in a new booklet 
recently issued by Messrs. A. W. Wall, Limited, motor- 
cycle specialists, of Guildford. This states that side-slip 
has no terrors for the rider of a ** Roc,” seeing that the 
most treacherous road surface can be negotiated with 
safety by the simple expedient of slipping the clutch, a 
pees which enables the rider to travel as slowly as 

e pleases, or to bring the machine to a standstill without 
dismounting or stopping the motor. 

The catalogue issued by Messrs. Herbert Terry and 
Sons, Novelty Works, Redditch, states that the firm 
make springs, clips, wire-work, and press-work for all 
trades and for all purposes. A very large number of their 
specialities are illustrated. 

We have received from Messrs. Sir W. G. Armstrong, 
Whitworth, and Co., Limited, Manchester, a copy of 
their illustrated price-list of Whitworth standard thread- 
screwing apparatus, giving data on their new inter- 
changeable guide screw-stock and dies. The latter can 
be easily renewed without the necessity for special fitting 
to a particular stock. The Government have adopted 
the new device for all their out-stations in the War 
Department, so coving the sending home of stocks when 
new dies are required. At the commencement of the 
present year Messrs. Armstrong, Whitworth decided to 
manufacture the stocks for commercial use, abolishing 
the old pattern. The list also includes a large selection 
of other screwing-tools, and new tables of threads. 

Messrs. Dick, Kerr, and Co., Limited, Abchurch-yard, 
Cannon-street, E.C., have issued a catalogue of their 
direct-current stationary motors. The machines are care- 
fully illustrated, and their dimensions and characteristics 
aregiven. The pampblet contains also a short descrip- 
tion of the work carried out by Messrs. Dick, Kerr, and 
Co. in connection with crane motors and controllers. 

The Diamond Tread Company, 26, Victoria-street, 
S.W., have issued a catalogue and sample showing their 
non-slip step-tread, in the manufacture of which they 
use the hardest known artificial diamond grit, mixed 
with a granite cement, and placed in alternate grooves of 
rolled steel. 

We have received from the Abner Doble Company, of 
San Francisco, U.S.A., a copy of their new cote e of 
their tangential water-wheels, fitted with the Doble 
needle regulating nozzle. Some of the wheels described 
are giving extraordinarily large outputs, 8000 horse-power 
being obtained from one wheel, driven by a single nozzle, 
built for the De Sabla power plant. The diameter of 
the wheel is 8 ft. 5 in. over all, and it weighs 8000 Ib., its 
speed being 400 revolutions per minute, so that it delivers 
1 horse-power for each pens of its weight. The jet 
velocity in this case is said to be about 330 ft. per second. 
Also included in the catalogue is a selection of data and 
tables for the use of hydraulic engineers. 








Fortucomine Contracts.—The Board of Trade Journal 
for the 18th inst. gives the following information :—A 
project is under consideration for the carrying out of 
irrigation works at Tudela, Spain, for the purpose of 
watering an area of about 3780 acres. To accomplish this 
it is proposed to raise the waters of the Ebro to a height 
of 157 ft. The estimated cost of the work is about 16,6000. 
—The Diario Official, Chili, of mber 2, contains a 
Decree authorising the Director of Public Works to invite 
tenders for the construction of a bridge over the River 
Aconcagua, at Calera.—The Bulletin of the French 
Chamber of Commerce at Buenos Ayres announces that, 
in virtue of the powers conferred by a recent law voted by 
the Argentine Congrese, the executive have appointed 
four commissions charged with the duty of studying 
simultaneously the construction of commercial ports for 
oe ships at Mar del Plata, Bahia Blanca, Quequen, 
and Patagones.—According to a report by the German 
Consul in Jassy, published in the Nachrichten fiir Handel 
(Berlin), the Jassy District Council have decided on the 
conditions to be offered in connection with a concession 
for the supply of water to the town, and will shortly 
make them public. It is stated in the local Press that 
the concession will be for fifty years. The water is to be 
brought from Timisesti, in the district of Niamtz, and 
530,000 cubic feet of water are to be supplied daily. The 
concessionnaire will probably be guaranteed a minimum 
income of between 8000/. and 12,000/, 
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**ENGINEERING” ILLUSTRATED PATENT 
RECORD. 
Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883 —1902. 


The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is not 
illustrated. . 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d, 

The date of the advertisement of the acceptance of a Complete 
ae is, in each case, given after the abstract, unless the 

‘atent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the a tance of a Complete Specification, 
give notice at the Patent Ope of ition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


27,399. W. Hamilton and Ferranti, Limited, 
Hollinwood. Electricity-Meters. (3 Figs.) December 
16, 1905.—This invention relates to electricity-meters of the t: 
in which the rotating part of the motor is mounted on a vertical 
spindle. The upper end of the spindle a of the moving system is 
constructed with a conical point, and the upper bearing c for the 
spindle is constructed in a suitable concave form to retain the 
spindle in a vertical or ge ge a vertical position. The 
bearing, preferably jewelled, is formed in a ing-block d, 
capable of sliding in an axial ein a hollow screw e, which 
engages with a screw-threaded hole in a suitable support f 
attached to the framework of the meter. The end of the spindle 

inside this hollow screw with sufficient clearance to ensure 

hat there shall be no accidental contact when the meter is ad- 
justed. Above the bearing-block is placed a spiral spring g rest- 
ing in the axial passage, with its lower end abutting against the 
upper side of the bearing-b ock d, and its upper end abutting 





against the end of an adjusting-screw A, which engages with a 
screw-th at the upper end of the hollow passage. In the 
drawing, j represents the wheel connecting the spindle a with the 
comntinny-teoke. The only point of contact of the upper end of the 
spindle with its bearing when the meter is adjus' is the point 
of the conical end, and it will be seen that friction due to hori- 
zontal pressure is practically eliminated, and the vertical pressure 
can be made as light as desirable by Lo eee g the screw h. 
Further, the longitudinal resilience is such that in the case of 
transverse shock to the instrument the spindle will displace 
longitudinally one of its bearings, and move laterally till its side 
comes in contact with external rigid confining means. Transverse 
shocks cannot, therefore, damage the —— or bearings. 
Also it will be seen that in the case of rough handling of the 
meter the conical ends of the spindle are protected, as they cannot 
come in contact with any rigia part of the instrument, the side 
of the spindle first coming in contact with the wall of the tube 
carrying the bearing. (Sealed January 11, 1906.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


28,093. The Mo-Car Syndicate, Limi and J. 8. 
Napier, Paisley. Carburettor. [1 Fig.) mber .22, 
1904,—According to this invention a casing having an air supply 
and flushing ways, and with an induction pacuage, is employed, 
fitted with a spirit feed and a controlling valve pted to auto- 
matically regulate the mixture as the | of the motor varies. 
The casing is also fitted with a throttle-valve adapted to be 
actuated by hand and aut tically controlled by the governor, 














the controlling and throttle-valves being arranged and con- 

structed for co-actuation, when desired, to place the induction 

pipe in communication with the rep way while the spirit is 
a cylindri 


temporarily cut off. A designates cally-bored casing, 
from the of which 4 spirit-eu nozzle B projects. A 
hollow cylindrical piston-controlling valve C, having an interior. 


ally projecting base-flange, is fitted within the lower part of the 
casing, and is normally supported by a spring D, so that the 





flange, which fits closely around the nozzle B, lies level with the 
base of its conical termination. The flange is perforated, and an 
air-way is formed below it in the base of the casing. Below an 
induction passage F, which is formed in the upper walls of the 
easing, an annular floating washer G is provided, between which 
and the flange of the controlling valve C a compression spring H 
is located. The floating washer G bears against adjustable stop- 
= J depending from the cover of the casing. Above the induc- 
jon passage F a hollow cylindrical throttle-valve K is fitted, 
connected to and controlled by a central rod L, which projects 
into the casing, terminating in a spraying-plate M, which is also 
formed to serve as a closure valve for the spirit nozzle B. An 
air-flushing way N is formed in the casing, and is normally 
covered by the controlling valve C. In action, at starting the 
motor, the suction will draw air through the perforations in the 
flange and suck a proportionally large-supply of spirit from the 
nozzle B. Increased suction, due to higher speed, will cause 
the controlling-valve C to lift proportionately, and as the central 
bore of the flange rises above the base of the conical termination 
of the nozzle, an increasingly large passage for the air will be 
produced. The governing is effected by a downward movement 
of the throttle, which may be automatically controlled by a con- 
nection with a governor To place the cylinders of the engine 
in direct communication with the air, the throttle-valve K is 
depressed by means of a hand or foot-operated connection, so as 
to pass the induction passage F and carry the floating washer G 
down ; and the latter, in acting through the medium of the com- 
pression spring H, depresses the controlling-valve C below the 
air-flushing way N, while the apex of the spraying-plate M closes 
the spirit outlet. (Sealed January 11, 1906.) 


LIFTING AND HAULING APPLIANCES. 
17,632. Benrather Maschinenfabrik Actien-Gesell- 
Benra’ Germany. Cranes. 


near a ° 
(1 Fig.) August 31, 1905.—This invention relates to cranes with 
jibs which can be drawn in, and has for its object to permit of 
the manipulation of the goods in a horizontal plane. In known 
cranes, having jibs which can be drawn in, the goods are lifted 
when the jib is swung in, and travel in the path of an ascending 
curve. The power expended in the lifting of the goods when the 
jib is swung in is thus wasted, because generally it is only re- 
quired to move the goods in a horizontal direction. In order to 
carry out the invention, the lifting gear is coupled with the wind- 
ing gear. If a suitable proportion of transmission between the 
lifting gear and the winding gear is chosen, the goodscan be moved 
in a perfectly horizontal plane when the jib is swung ; but the pro- 
portion of the transmission may be such that the goods are simul- 
taneously lowered, and it is also possible to arrange it so that the 
goods are a certain distance if circumstances make this 
desirable. The accompanying drawing shows by way of example 
how the invention may be dl a 


ied into effect in the case o 
rotary wharf or similar crane. 


! a is a foundation frame in which 
is adapted to rotate a column b, to which is pivoted the jib c ata 


point cl. The goods Q are suspended from the pulley d, the rope 
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d@) of which is carried toadrume. The jib c is manipulated by a 
pulley f, the rope 1 of which is carried toadrum g, These two 
drums are coupled in suitable manner, which is indicated in the 
drawings by a wheel h. How this coupling device is to be 
arranged in detail depends upon the conditions in each construc- 
tion. Assuming, as shown in the drawing, that the two drums e 
and g are driven uniformly by the wheel A, one rope will be 
wound up and the other will be wound off ; and if the pulleys are 
suitably proportioned, the goods suspended at Q will move to F 
in a horizontal plane. In the absence of the coupling of the 
lifting gear with the winding gear, the goods would be raised 
approximately to the point indicated by H; therefore the new 
arrangement, according to this invention, saves a force necessary 
to raise the load through the vertical distance between Q and H. 
The motor driving the drawing-in gear therefore has only to over- 
come the friction of the rollers, of the pin of the jib, and of the 
driving mechanism. The arrangement of the lifting gear and the 
winding gear, or the coupling between them, is preferably such 
that the two gears can be used independently of each other ; in 
most cases, however, it will be sufficient to drive the lifting gear 
for the goods by a motor, and to adapt the winding gear of the 
jib to be coupled to the weight-lifting gear, so that the jib fora 
time joins the movement in a corresponding sense. (Sealed 
January 11, 1906.) 


MINING, METALLURGY, AND METAL- 
WORKING. 


27,619. G. K. B. Elphinstone, Lewisham. Casting 
Metal. (2 Figs.) December 17, 1904.—This invention relates 
to improvements in the manufacture of metal castings, and con- 
sists in first forming a vacuum in the mould, and above the molten 
metal with which the mould is to be filled, and then placing the 
metal under pressure, and —- to suddenly fill the mould. 
@ is the -pot, within which metal is to be melted. 0 is the 
cover by which the pot is closed over at the top. ¢ isa second 
cover above the first, and forming a closed chamber. d is a 
mould within thjs chamber; the parts of which it is com 





are secured firmly together in any suitable manner, and the 


whole held down ly the cover-plate }, it may be by 
lugs extending from it being held down by clip-pieces carried 
by the cover-plate. e¢ is an air-passage through the cover-plate b ; 
in this passage is a valve f, which allows air to pass from the 
upper to the lower chamber, but not to return. g is a pipe 
through which air can be exhausted from the upper part of the 
pot a, and consequently from the upper chamber and from the 
mould contained in it, the air ing from the mould through a 
small passage provided at one of the joints, where the parts of the 
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Fig.2. 
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mould fit together. h is a pipe through which air under pressure, 
and which may be previously heated to a high temperature, can 
be admitted to the upper part of the pot ; this pipe is. normally 
closed by a valve, with which it is fitted. iis a tube extending 
downwards from the cover-plate b to below the surface of the 
metal in the pot a. An opening at the bottom of the mould 
comes above the open upper end of the tube i. Fig. 2 shows how 
the metal from which castings are to be made may be contained 
within a crucible, the lower of which is immersed in some 
other metal in the pot a, which will not allow of the metal in 
the crucible being overheated. (Sealed Januarg 11, 1906.) 


PUMPS. 


23,659. W. Weir, Cathcart. Steam- e Air- 
Pumps. [1 Fig.) November 2, 1904.—This invention is applic- 
able to single vertical direct-acting air-pumps driven by steam 
cylinders fitted with any type of steam-actuating valve. Accord- 
ing to this invention, there is arranged on the underside of the 
main steam cylinder A, a prolongation A1, but of less diameter, 
having its lower end open. In this smaller or differential cy- 
linder A! works a trunk or plunger B, which is attached,to the 
main cylinder piston C and rod D. The top side of the main 
steam cylinder A is in communication with the steam or éxhaust 
ports of the steam-actuating valve E. The underside of the main 
steam cylinder piston is arranged to be always in communi- 
cation with the steam-supply pipe, as by a branch F, so that 
the underside of the main piston Cis always subject to the work- 
ing steam pressure. The action of the pump when fitted with 
this improvement is as follows :—On the upward or discharge 
stroke of the air-pump G the underside of the main piston OC, less 
the area of the differential plunger B, is subject to the steam 
pressure and is available for actuating the pump. On the down- 
ward stroke the upper side of the main piston C and the under- 
side also, less the area of the differential trunk or plunger B, are 
subject to the steam pressure. There is, therefore, only an area 
equal to that of the differential trunk or plunger B available for 
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actuating the pump, and the size of this differential plunger is 
accordingly arranged to permit the pump G to make its downward 
stroke at the speed desired. For the purpose of securing greater 
compactness and decreasing the height of the pump, the pump 
cover—i.e., the cover H of the pump-casing— is arranged and con- 
structed to support the main and differential cylinder A A! and 
to form a cl communicating chamber h between the open end 
of the differential cylinder and the portion of the air-pump above 
the discharge-valves J. By this construction for an air-pump 
working with surface-condensers, any leakage of steam from 
the underside of the main cylinder A the differential plunger 
B will be absorbed by the water, which the pump is pumping, 
during its from the air-pump G; and as this water is gene- 
rally used for feeding boilers, the arrangement will prevent any 
heat loss. The moyement of the steam-valve E, which may be 
the auxiliary valve of any well-known type of valve gear, is 
secured by attaching to the air-pump bucket G! a supplementary 
rod K passing through a gland L on the pump-cover H working 
on a guide L! attached to the steam cylinder A, and actuating 
through a crosshead M and levers N an attachment, such as the 
swivel-pin O, to the valve spindle P so as to move the steam-valve 
E synchronously with the movement of the air-pump bucket G!. 
(Sealed January 18, 1906.) 








Water Suppcy or Letcester.—The latest return of the 
Water Committee of the Leicester Town Council shows 
that since January 1 the stock of water in the three 
reservoirs has increased by 368,000,000 gallons. The 
deficit is now 714,000,000 ons, as against 721,000,000 
gallons at the same date last year. ‘he reservoirs are 
now ” aos half filled, and all immediate anxiety is at 
an end, 
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SCOTTS’ SHIPBUILDING AND ENGI- 
NEERING WORKS AT GREENOCK 


THE maintenance of an industry for 200 years by 
one family in the direct line of succession, and in 
one locality, is almost unique in the history of 
western manufactures. Such a record, appertaining 
to the Scotts, the shipbuilders at Greenock, proves 
that the successive generations have displayed dili- 
gence, prudence, and enterprise. 

They began shipbuilding in Greenock in 1711, 
and to-day their descendants of the sixth genera- 
tion worthily maintain the high traditions which 
have accumulated during the intervening 200 years. 
The beginnings were small, the firm being engaged 
in the building of herring bosses and small craft. 
The first square-rigged ship, of 1755, was also the 
first vessel built on the Clyde for owners out of 
Scotland ; but later the firm constructed many of 
the large ships which engaged in the West Indian 
trade, and which first brought the Clyde into pro- 
minence as a great shipping river. — - 

Under the régime of the grandson of the founder 
—John Scott, the second of the name—great de- 
velopments were made; many ocean-going ships 
were constructed ; ship work for the Navy was 
undertaken, the first: vessel being a sloop-of-war— 
the Prince of Wales—built in 1803; while the 
manufacture of steam machinery was commenced 
in 1825. Admiralty orders were undertaken for 
engines for dockyard as well as Greenock-built 
frigates, the first naval machinery being for the 
Hecla and Hecate of 1839, whilst the first steam- 
frigate built on the Clyde was the Greenock, built 
by the firm in 1848. At the same time the firm 
were prominent in the development of steamships. 
They constructed steamers two or three years after 
the advent of the Comet, the first commercial 
steamer, and built some of the earliest vessels trad- 
ing between Glasgow and Belfast, Liverpool, and 
other ports. Indeed, the largest steamers of 1819, 
1820, and 1821 were built, by the Scotts ; the first, 
the Waterloo, of 200 tons; the second, the Superb, 
of 240 tons, costing about 371. per ton, and using 
16701b. of Scotch coal per hour for steaming 9 statute 
miles per hour ; and the third, the Majestic, of 345 
tons, costing 401. per ton, and using 2240 lb. of coal 
for steaming 10 statute miles per hour. 

The works continued to progress also under the 
fourth generation, with Mr. Charles Cuningham 
Scott and his brother, John Scott, in charge ; the 
former removed in 1850 to the Cartsdyke yards 
and commenced the Cartsburn Works. Mr. John 
Scott, C.B., and his brother, Robert Sinclair Scott, 
continued the work until the former died in 1903, 
and the latter in 1904. The sons of the first 
named, Mr. Charles C. Scott, and Mr. R. L. Scott 
have maintained the traditions of the concern, 
which in 1900, for family reasons, was registered 
under the Limited Liability Company Law. 

Some satisfactory work has been done for the Navy, 
including the machinery for the battleships Canopus 
and Prince of Wales, and the armoured cruiser 
Defence, now being constructed at Pembroke, while 
the firm have only recently completed the construc- 
tion and engining of the armoured cruiser Argyll. 

The great majority of the vacancies in the tech- 
nical staff are filled by apprentices who have spent 
three and a half years in=the shops, and who are 
chosen as a result of examination and of a satisfac- 
tory record in the works. Payment by merit to the 
tradesman is adopted as far as possible. In the 
engine works the Rowan bonus system — first 
adopted in 1902—is extensively applied. If a work- 
man requires the full time, or more than the time 
set as a standard for a job, he is still paid his full- 
time wage as under the old conditions ; but should 
he complete the work in less than the standard 
time, his rate of wage per hour is increased in 
direct proportion to the saying in time ; the shorter 
the time taken, the greater the rate of bonus. The 
table in the next column shows the extra wage a man 
would earn working on the bonus system, as com- 
pared with the conditions when working on time wage, 
earning 7?d. per hour, in 4 fortnight of 108 hours. 
The bonuses earned range, as a rule, from 20 to 
30 per cent. over the time-rate wage. According 
to the table, a workman who saves 26 hours en a 
job, for which the standard time is 134 hours, 
increases his wage for the fortnight by 14s., while 
the money saved to the employer is only. 2s. 9d. 
He who saves 30 per cent. on the time adds 2Is. 
to his fortnight’s wage. 


The ‘reduction in time taken is, in a large 


measure, due to the exercise of foresight and | 


Wages Earned under the Bonus System. 


hours hours hours hours hours 
Time allowed 134 154 180 216 270 
Time saved .. se 26 46 72 108 162 
Percentage of time 
saved to time al- 
lowed - He 20 30 40 50 60 
Total labour cost on ¢€s.d. €adj€ad£s8d £8 d, 
time allowed -. 4 66419 51516 3619 6 814 4 
Total cost on bonus 
system 4394109/616 754750 7 


Premium earned by 
workman ina fort- | 
night 7” - O44 O11 OL CW LM 2 
Money saved by em- 
ployer 10290 8 8019 81lMll 3 3 9 
' 
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ingenuity on the part of the workman. He is ever 
on the alert to ensure that he will not be kept 
waiting for material to enable work to progress. 
The machine-man makes certain that before one 
unit is out of his machine the casting, forging, or 
bar for the next is alongside. This is further 
facilitated by a man in each shop whose only duty 
is to see that there is a supply of work for every 
tool. In the erecting of engines considerable 
economy has been attained, owing to similar fore- 
sight being exercised to ensure that each unit 
is machined before it is wanted by the erector. 
To the employer there is gain in the increased pro 
duction, from a given number of machines and men, 
for a constant establishment expenditure—rent, 

















13. 


Fic. Hypravuiic Jocerinc Macuine. 
rates, taxes, &c. While the wage paid to the men 
is increased, there is a reduction in the cost of pro- 
duction, which of itself encourages capital expen- 
diture on improved methods and appliances. Con- 
currently with the adoption of the bonus system 
there has been a great increase in the cutting speed 
of tools, which has also augmented the rate of pro- 
duction. This ‘‘speeding-up” is partly due to the 
fitting of new machines, to the substitution of 
forged-steel machine-cut gear for cast spur-wheels, 
to the strengthening of lathe headstocks, to wider 
belts, to the application of reversible motors to 
some machines, and to quicker return speeds. 
Some indication may be given of the increased 
economy resulting from the bonus system and from 
the “ speeding-up” of tools, as compared with the 
former system, with slower speeds and piece-work 
rates. A typical job, which had formerly occupied 
80 hours, was, after experience, given a standard 
time of 60 hours. When first carried out under the 
bonus system the time actually taken was 45 hours, 
the labour cost. being reduced from 2l. 13s. 4d. at 
piece-work rate to 1l. 17s. 6d. under the bonus 


was machined by the same man, who, having con- 





the standard time, reducing the cost to I. 15s., 





and increasing his rate of pay by 2.8d. per hour. 
In successive fortnights after the introduction 
of the system, the percentage of time saved on 
the time taken on piece-work in one particular 
case steadily advanced from 16 per cent. to 47 per 
cent., and ultimately the pay of the men per hour 
was increased 75 per cent., while the saving to the 
employer was 50 per cent. 

Covering an area of 40 acres, the works have ten 
berths for the construction of ships of all sizes, 
with departments for producing .all the accessories 
and machinery—engine and boiler works ; steam- 
turbine factory; foundries ; brass, copper, and sheet- 
iron shops ; saw-mill and extensive wood-working 
department—and these give employment to 4000 
workmen. The equipment has been greatly ex- 
tended and modernised during the past few years. 
The China Steam Navigation Company’s steamer 
Fengtien—a steamer 267 ft. long, taking 1720 tons 
dead-weight, thirty-three European and fifty-six 
Chinese first-class and seventy steerage passengers, 
with engines of 2146 indicated horse-power, to give 
13} knots speed—was built in nineteen weeks, from 
the laying of the keel to the trials. This is one of 
several instances of rapid construction which might 
be enumerated. 

The moulding-loft, where the work of construc- 
tioris commenced, is situated in a substantial four- 
story building, accommodating —_ all the 
wood-finishing departments. h floor has an 
area of 12,500 square feet, The moulding-loft mono- 
polises the third floor ; and as the length is 240 ft. 
and the width 52 ft., there is ample s , as is 
shown in Fig. 1 on Plate III., - ished with our 
present issue, for laying down full-size deck-plating, 
stringers, margin-plates, deck-girders, &c., so that 
moulds or templates may be prepared for the iron- 
workers. Armour-plates for warship belts, bar- 
bettes, and casemates are similarly prepared in 
template, to assist the output of the work. ~ 

The ironworkers’ department is extensive and 
important. For ‘handling the material delivered 
into the yard from the railway wagons, there is 
being installed a new 5-ton electric overhead tra- 
velling high-speed crane. 

There are six furnaces suitable for heating shell- 
plates of the largest size, and angles and bars for 
frames, &c., up to 60 ft. in length. Adjacent to 
the furnaces are the screeve-boards and ‘the frame- 
bending blocks. The channel, bulb-angle, or Z 
bars, used so extensively now for framing in large 
ships, are bevelled as they pass from the furnace 
to the bending-blocks. ‘This is done in a special 
machine made by: Messrs. Davis and Primrose, 
Leith, which we illustrated and described on 
page 131 ante. Several of these machines are in 
use, and they run on rails laid across the front of the 
furnaces. The manipulation of the plates from the 
furnace is by means of steam and electric winches. 

Formerly the turning of the frames to the re- 
quired curvature against the pins on the bending- 
blocks was carried out by hand. To suit the 
heavier scantlings of the larger ships of the present 
day, a portable hydraulic machine is now utilised. 
It is fixed at its base by pins, which fit into the 
ordinary holes in the blocks, and hydraulic pres- 
sure is supplied through a flexible pipe to work 
the ram-head against the angles, forcing them to 
take the desired form. The machine is a great 
labour -economiser, as it ensures work on the 
heaviest of bulb-angles being carried out in the 
minimum of time, and therefore at top heat. 

The bars are usually cut to length by a guillotine, 
but it was considered that this tended to twist the 
metal, and perhaps unduly fatigue it ; and as a 
consequence the firm have fitted Juhn’s shearing 
and notching machine, as constructed by Messrs. 
Henry Pels and Co., of Berlin, and illustrated and 
described iu ENGINEERING, vol, ]xxix., page 749. 

Of the platers’ shed, where the plates, angles, 
bulbs, bars, &c., are machined, a view is given in 
Fig. 2, on Plate III. It may be said generally 
that the machines are designed to deal with plates 
up to 50 ft. in length, and with angles up to 60 ft. 
in length, and of corresponding sections. All the 
tools are electrically driven. The plate-flattening 
rolls, which have 15 and 20 horse-power reversible 
motors, take plates 8 ft. wide, and the rolls are 
from 214 in. to 19 in. in diameter. The bending- 





system, while the wage of the worker was increased | 
by 2d. per hour. Subsequently a repeat of this job | 


fidence that the time allowéd would not be reduced, | 
finished the work in 39 hours, saving 21 hours on 


rolls are driven by a 20-horse-power motor. The 
plate-edge planers, shown to the left in the view, are 
operated by 16-horse-power motors. One of the tools 
for drilling and countersinking plates is a three-stan- 
dard drill, the spindles on which have a rise and 
fall of 10 in., and are fitted with self-acting as well 
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as hand feed. Several radial countersinking-ma- 
chines, with 11-ft. jibs and spindles 2) in. in 
diameter, are driven by 10-horse-power motors. 
Nearly all the punching and shearing-machines 
have 42-in. gaps. 

Some of the shears for angles and bars cut 8-in. 
by 4-in. angles, and are driven by 10 horse-power 
motors. There are channel-angle shearing-machines, 
taking work 16 in. by 6 in., and operated by hy- 
draulic pressure. These machines are made with 
revolving gear to suit almost any angle of flange. 

There is also an hydraulic stamping-press for 
bending angles and tees to form knee-bars and 
other stiffening pieces, the cylinders being 14 in. 
in diameter, working at a pressure of 800 lb. per 
square inch, with astroke of 18 in. The machine, 
which has been constructed by Sir William Arrol 
and Co., Limited, consists of an hydraulic cylinder 
mounted horizontally on a massive table. On the 
ram-head there are former-blocks; while on the table 
in front there are corresponding dies. The bar is 
placed on the table between the blocks and dies, 
and as these are forced together by hydraulic pres- 
sure, the bar between them is squeezed into the exact 
shape required. Not only is the operation expe- 
ditiously executed, but there is no uncertainty. 
The whole of the metal within the bar is re. 
tained inside the knee, which becomes thicker 
and broader, materially adding to its strength. 
Specially powerful tools are provided for bending 
beams, and for drilling horizontal holes in them. 
Hydraulic manhole-punching and flanging machines 
are employed, each having a ram of 27 in. in dia- 
meter, and capable of punching a hole 42 in. by 
16 in. through a plate ? in. thick. There are pro- 
vided dies for forming flanges 4 ft. 6 in. deep in 
the widest of plates. 

The modern practice of joggling and of scarfing 
the laps and edges of plates is applied in many 
instances, and special hydraulic tools are provided 
to carry out this work. The firm were also early 
in adopting the practice of joggling-frames, deck- 
beams, &c. The frames and beams are joggled 
when cold, to suit each alternate inner strake of 
plating, in a special design of hydraulic press, of 
which there are several in the works. This tool, 
illustrated in Fig. 13, page 171, carries dies on the 
ram-head and on the anvil, to form between them 
the obverse and reverse sides of the joggle desired. 
Moveable centre-pieces on the ram-head and anvil 
are traversed in all directions by screw-thread to 
suit the position and width of the joggled part, and 
a gauge shows variations of 0.1 in. in the position 
of the joggled part of the frame. A 2-ft. length of 
angle can be joggled at each stroke. The machines 
are by Messrs. Hugh Smith and Co., Limited, 
Glasgow. The same machine joggles the lap or 
edge of a shell, inner bottom, or deck-plate in 
a similar way. The jib-crane is of 16 ft. radius. 
The only slips required are at the ends of the 
vessel, where the bevel of the frames precludes the 
use of joggling. A special electrically-driven ham- 
mer is used for forming these taper slips. 

The angles, &c., to form the frames are assembled 
at the head of the building berth, and when lying 
on skids are riveted to form the double bottom, 
frames, and margin-plates. Hydraulic riveters are 
used wherever possible. There are about a score 
of these at work in the shipbuilding yard, with 
cylinders from 8 in. to 104 in. in diameter, a stroke 
of 74 in., anda gap of 55 in., so that heavy work 
can be done. Some of them are specially designed 
for keel-work, for closing rivets in beams, and for 
difficult parts. The frames thus riveted are con- 
veyed down the berth by a simple and ingenious 
cableway, known in the works as the ‘ switch- 
back,” from its resemblance to the well-known 
amusement railway. A derrick-post stands at the 
head of the berth adjacent to the skids, on which 
the frames are riveted. The cable stretches from 
a small derrick at the foot of the shipbuilding 
berth, over a pulley at the top of the large derrick- 

ost, and thence, through a similar block at its 
se, to an electric winch. The frame or unit of 
the ship’s structure is suspended on a running 
block on the cable, which is then made taut, partly 
by the working of the winch and partly by the 
large derrick-post being inclined backwards. The 
running-block with its load travels down the taut 
cable by gravity, under the guidance of the squad of 
fitters. The gradient of the cableway is only suffi- 
cient to enable the load to move slowly to its posi- 
tion in the shipbuilding berth. 

Pneumatic tools are also extensively employed 

on the ships for boring, drilling, riveting, chipping, 





caulking, &c. There are from 130 to 140 of these 
tools in use on vessels in course of construction. 

There are ten building berths, ranging in length 
up to 700 ft.; but slight alterations would enable 
the firm to build vessels of still greater size. The 
ships are completed in the fitting-out dock, con- 
structed about two years ago, and illustrated in 
Fig. 4, on Plate IV. The engraving shows H.M.S. 
Argyll under the big jib-crane. This dock has a 
length of 560 ft. and a width of 172 ft., and opens 
directly into the channel of the Clyde. The depth 
of water is never less than 28 ft., so that warships 
are afloat at all states of the tide. A prominent 
feature in the view is the crane, which was sup- 
plied by Messrs. George Russell and Co., Limited, 
of Motherwell, and lifts 120 tons at a radius of 
70 ft. This crane we hope to illustrate fully later. 
The full load of 120 tons can be dealt with at an 
effective outreach of 63 ft. from the quay. The 
maximum radius of the heavy purchase with a load 
of over 60 tons is 90 ft., and of the light purchase 
gear, with a load of 10 tons, 98 ft. The minimum 
radius of the crane is 25 ft. There are four sets 
of gear. The main hoisting and derricking motors 
are of 50 horse power, and the others, for derrick- 
ing the jib and for slewing, are each of 35 horse- 
power. The speed of hoisting 120 tons is 5 ft. per 
minute, while 10 tons are raised at the rate of 
40 ft. per minute. On the opposite wharf is a 20- 
ton travelling electric crane. Visheoines may here 
be made to the Company’s graving dock. The 
length is 360 ft., and it is largely used for docking 
ships for repair, as well as for cleaning ships pre- 
paratory to trial. The pumps for the emptying of 
the dock are electrically driven. 

Wood-work forms a large and important item in 
most of Scotts’ ships, as many of them are for 

assenger service. We illustrate in Fig. 3, 

late IV., one of the saw-mills. It is self- 
contained, having its own power plant, including 
a compound engine, having cylinders 15} in. and 
274 in. in diameter, with a 44-in. stroke. ‘There are 
four vertical saw frames, the largest having a 36-in. 
frame, six rollers, and two bogies, to take in the 
heay 3t logs. In addition, there are circular saws, 
ranging up to 6 ft. in diameter; a swing cross- 
cut saw; special planing, moulding, and turning 
machines to do heavy work, and saw-sharpeners, 
gtindstones, punching - machines, and anvils, to 
carry out all repairs and fettling of the blades, &c. 
There are also large steam-heated drying-stoves, 
and a timber-drying yard of about 3 acres in 
extent. The overhead travelling cranes range up 
to 5 tons capacity, and the rails on which they run 
are extended on columns across the yard. 

The joiners’ and cabinet-makers’ shop occupies 
two floors of a building 240 ft. long and 52 ft. 
wide; while the fourth floor is utilised for the 
French-polishing work, as well as for storing the 
completed wood-work until the vessel is ready to 
receive it. Provision is also made in the same 
building for the model-making department. In 
the joiners’ shops, illustrated by two engravings, 
Figs. 9 and 10 on page 186, there is a complete 
equipment of wood-working machines for sawing, 
turning, planing, moulding, sand-papering, mortis- 
ing, boring, tenoning, dovetailing, dowelling, and 
joining. There is also in use in connection with 
the department a portable electric circular saw, 
which is special!y useful for carpenters and joiners, 
&c., on board the ship in the dock. An electric 
deck-planer, of the lawn-mower form, has proved 
serviceable in reducing enormously the most 
laborious task experienced by the carpenters. 

There are two large smithies convenient to the 
shipbuilding berths, and in both cases the finishing 
department adjoins. In one case there are fifty- 
four fires and eight hammers; in the other, forty 
fires, with five hammers, ranging up to 15 ewt. 
Die-stamping is largely adopted in connection with 
the making of eye-plates, cleats, stanchions, clips, 
&c. In each finishing-shop there are band saws, 
radial and other drills, screwing- machines, and 
grindstones. Smiths’ stores are arranged above 
the finishing- shops. There are well - equipped 
plumbers’ and sheet-iron departments. The me- 
chanics’ shop, for work peculiar to the ship as dis- 
tinct from the propeller machinery, &c., is exten- 
sive. The four lathes here range up to 27 ft. in 


length over all, with a 14-in. head-stock and a 
22-ft. bed. There is a useful shaping-machine, a 
fair-sized planer, and several drills, all adequate 
for the work required, which is remarkable more, 
perhaps, for its great variety than for size. 

All the machinery in the yard, and in several 





departments in the engine and boiler works, is 
run from one central station, of which two views 
are given on page 186 (Figs. 1l and 12). Steam at 
200 lb. pressure is supplied by one marine cylin- 
drical and four Babcock and Wilcox water-tube 
boilers, with superheater, coal-conveyors, and 
mechanical stokers. .There are three electric gene- 
rating sets, with a total capacity of 1200 kilowatts, 
the voltage being 240 (Fig. 11).. Hydraulic power 
at 800 lb. pressure is generated by two high-pressure 
pumps, with steam cylinders 15 in. in diameter, and 
rams 4in. in diameter. There are separate accu- 
mulators for each. The pressure pipes are led 
underground. There are two air-compressors fur 
supplying power for the pneumatic tools. The 
combined capacity is 1800 cubic feet of free air per 
minute. Each has two steam-cylinders 6 in. in diz- 
meter, working respectively high and low-pressure 
air-cylinders, 15} in. and 21} in. in diameter, the 
stroke being 18 in. The hydraulic pumps and the 
air-compressors are illustrated in Fig. 12. 

Rapidity of construction has been characteristic 
of the engine and boiler works of the Scotts to at 
least as great an extent as in the shipbuilding yard. 
The contract for the boilers and engines for twenty 
of the passenger steamers built for traffic on the 
Thames, to the order of the London County 
Council, and described in ENGINEERING, on page 779 
of vol. Ixxix., was signed towards the end of Nov- 
ember, 1904 ; the work was started about the begin- 
ning of December, and all the twenty sets of engines 
and boilers were completed by the end of May. 

The pattern-shop, where all work originates, is 
fitted with the usual pattern-making machinery, 
including a core-making machine. The iron 
foundry, which was begun in 1790, and around 
which the large engineering establishment has 
since been raised step by step, continues to do 
sound work. There are four cupolas, of a com- 
bined capacity of about 20 tons, and cylinders up 
to 120 in. in diameter are cast. The brass foundry 
is an equally important department, where first- 
class work is done. There are fifty-two crucible 
pots in use, varying in size up to 150 lb., and of a 
collective capacity of about 2 tons: also an air 
furnace capable of producing at one heat 12 tons of 
metal, for such heavy castings as are required for 
preparing shaft-liners, large sea-chests for naval 
ships, &c. The strength of Admiralty gun-metal 
made in this foundry is up to 18 tons per square 
inch, with 30 per cent. of elongation in a 2-in. 
length. The foundry is served by an electrically- 
operated jib-crane. In the forge and smiths’ shops 
a large amount of detail work is done, in units 
ranging up to 3 tons in weight. The hammers vary 
up to 15 cwt. power. A considerable amount of 
die-stamping is done in connection with auxiliary 
engine forgings, &c. 

The erecting and machine-shop, which was one of 
the first constructed with a completely glazed roof, 
occupies a site on a steep slope, one side being 
formed by a heavy retaining wall, as shown in 
Fig. 7 on Plate VI. At the level of the top of the 
wall, which is 25 ft. high, there is the light machine- 
shop, while at the end of the bay, and over the 
annexe situated to the left of the engraving, is the 
brass-finishing shop. There is a 2-ton hoist be- 
tween the erecting-shop floor and the galleries, so 
that no inconvenience, so far as transport is con- 
cerned, is involved by this arrangement. Origin- 
ally a stream ran down the hill and over the site on 
which the works are located, and its waters have 
for many years been utilised as a source of power. 
A special 24-in. inward-flow turbine works in the 
conduit which conveys the water across the site, 
and this turbine develops continuously 80 horse- 
power. The turbine runs in parallel with a com- 
pound vertical engine, which drives the shafts 
actuating the groups of small machines in the engine- 
shop. Many of the larger tools, however, are elec- 
trically-driven by separate motors, the current 
being transmitted from the central station. 

The engraving, Fig. 7 on Plate VI., illustrates 
the main machine-shop, which has a width of 60 ft., 
and has a neighbouring bay. Perhaps the best 
indication of their efficiency is the fact that three 
weeks suffice for the machining of the parts of a com- 

lete set of engines to develop 2000 horse-power. 
he shops are traversed by five overhead electric 
cranes, ranging up to 40 tons lifting capacity. 

The leading dimensions and the principal work 
done by the more important tools afford an idea of 
the extent of the equipment. There are two com- 
bined planing and slotting machines, to plane 21 ft. 
and to slot 18 ft., used in connection with the 
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condensers, cylinders, large bearing frames and 
sole-plates of engines, while two other smaller tools 
are devoted to finishing the castings for bed-plates 
and columns. For machining eccentric-rod ends, 
&c., there is a 24-in. slotter with a circular table. 
There are two high-speed planers, with two tool- 


boxes on the cross-slide, which take in pieces 10 ft. | 


by 5 ft. by 5 ft., and one to take work 12 ft. by 
3 ft. by 3 ft. In the driving of some of the heavier 
tools very good results have been attained by the 
application of Vickers reversible motor, which in 
one case has dispensed with four belts, a pair of 
bevels wheels, and two counter-shafts, reducing 
enormously the frictional waste, and enabling 
higher speeds and quicker return strokes to be 
attained.* For drilling work there are several 
large tools. Recently there has been fitted a mul- 
tiple machine which, while primarily intended for 
drilling the tube-holes in drums and water-pockets 
of Yarrow water-tube boilers, is also utilised in 
connection with ordinary machine work.t There 
are two vertical boring-mills used for cylinder work, 
one being capable of boring up to 120 in. in dia- 
meter, and the other to 94 in. in diameter. A 
combined boring and facing-machine, with a table 
4 ft. square, is usefully employed on propeller 
bosses, valve-chests, small cylinders, and built-up 
bed-plates, machine bearings, &c. 

The installation of high-speed lathes is specially 
noteworthy. In one, the face-plate can take in 
12 ft. in diameter, and, as the length of bed is 30 ft., 
it is useful for large surfacing work, as well as for 
turning crank-shafts of the larger sizes. There are 
two 12-in. double-geared lathes for surfacing and 
screw-cutting. These are self-acting, and the 
lengths of bed are 19 ft. and 12 ft. respectively. 
For turning piston and connecting-rods, two screw- 
cutting lathes of 16}-in. centres are in use, the 
length of the bed being 224 ft. These have each 
a triple-gear headstock, and a chuck 48 in. in 
diameter, with rack motion and slide-rest feeds. 
A 20-in. centre lathe, with a bed 28 ft. 6 in. long, 
is fitted, with two saddles and four slide-rests, for 
shaft-liners, &c. Amongst others, there is a 27-in. 
centre lathe for shafting, the bed being 36 ft. long. 
One is a 48-in. surfacing and boring lathe, illus- 
trated and described on pages 111 and 117 ante. 

Milling is adopted in many instances in prefer- 
ence to planing or slotting, and this is especially so 
in connection with valve quadrants, columns, faces, 
&ec. For the ficst-nemod there is a large vertical 
miller, and for the latter a horizontal tool with a 


* See ENGINEERING, vol. lxxx, page 418, 
+ Ibid , page 828, 
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rately or collectively, according to the size of the 
tool being made. The toolsmith’s forge is on the 
down-draught principle, so that, in addition to 
carrying off all smoke and dust, it tends to keep 
the atmosphere pure. 

Amongst the principal machines used in this tool- 
manufacturing department is an 8-in. Whitworth 
self-acting, sliding-surfacing, andscrew-cutting lathe, 
with a backing-off and taper-turning attachment. 
The milling, drilling, and grinding machines are all 
by the best makers. A 10-ft. machine is used for 
making the comparative measurements from exist- 
ing standards. is machine, also of Whitworth 
make, has a measuring-screw in a fast headstock 
with a large dividing-wheel, one division of the 
latter representing 0.0001 in. in the end movement 
of the spindle. All transverse and tensile testing 
of bars is done in this department. 

As to the boiler works, the fact that in 1905 the 
production was practically one boiler per week is, 
of itself, testimony to the nature of the plant 
adopted. The main boiler-shop, together with its 
yard, has an area of 7000 square yards, and a height 
of 45 ft. to the crane-rail, and is served by five over- 
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vertical milling apparatus. For grinding bolts, | 
&c., a machine having a separate head for grinding | 
taps is used, the emery wheel being 18 in. in dia- | 
meter and 1} in. broad. 

A shop, now in course of construction, is _ be| 
specially laid out for the manufacture of turvine| 
machinery of the greatest power. It is to be 285 ft. | 
|long, with a span of 60 ft. Heavy lifts will be | 

taken by a 100-ton overhead crane, and ordinary | 
work will be handled by a 40-ton electric crane. | 
The heavy machine-tools, while specially chosen | 
for turbine work, are also adaptable for use in the 
manufacture of the heaviest reciprocating machi- 
nery. The principal tools are large lathes suitable 
for turbine rotors and crank-shafts ; vertical boring- 
machines which may be utilised for work on cylin- 
ders as well as on turbine-casings; and a heavy 
planer, 10 ft. by 10 ft. by 25-ft. stroke. The 
necessary small machine-tools for turbine work 
will be put down in this department. 

. The brass-finishing shop, which is illustrated in 
Fig. 5 on Plate V., serves both for ship and engine 
work. The machines are arranged down each side 
of the shop, and the benches occupy the centre. 
Each alternate bench is utilised for the material 
to be operated upon, so that the working bench is 
not littered in a confused way, as is too often the 
case. There are representative types of the best 
makes of automatic tools, turret-lathes, brass- 
finishers’ lathes, and grinding-r achines, with 
specially large discs. 

A considerable amount of work is done to limit 
gauge. This practice has been considerably deve- 
loped recently, and a specially equipped department 
has been organised where gauges, jigs, templates, 
and cutting tools are made. This department is 
illustrated in Fig. 8 on Plate VI. 

For some time the Scotts have worked to stan- 
dards, so that it was a simple matter to enforce it 
in connection with the machinery of the twenty 
Thames steamers, and in recent naval work, where 
every part is made interchangeable and identical 
with the corresponding parts of other engines for 
the same type of ship, although built in different 
parts of the country. Standardisation to ensure 
interchangeability has reached its highest exempli- 
fication in the case of the machinery for the 
armoured cruiser Defence, of 27,000 indicated 
| horse-power, to be completed by the Scotts in 
| twenty-one months from the placing of the order 
| by the Admiralty. 
| In connection with the manufacture of large 
boiler-taps, drill-gauges, milling-cutters, &c., a 
specially-designed gas-furnace has been built, with 
a number of compartments which can be used sepa- | 











head electric cranes, ranging in lifting power up to 
| 100 tons, with numerous cranes. There is a 13-ft. gap 
' hydraulic plate-bending machine, which is entirely 
| automatic in its action, and can be set to any radius 
| to bend plates up to 2-in. thick when cold. The 
| flanging for the front and back plates of boilers is 
| done in an hydraulic machine, exerting a pressure 
of over 160 tons. This machine has four rams, two 
of which act downwards, one upwards, and the other 
horizontally. It is served by a special hydraulic jib- 
crane, capable of lifting the heaviest plates. There 
are also plate-edge planers and triple-boring mills of 
corresponding power, while the vertical rolls take 
in plates up to 10 ft. wide. For the riveting of 
the boilers there is a 13-ft. gap hydraulic riveting- 
machine, capable of exerting a load on each rivet 
of 200 tons. The weight of this riveting-machine 


jalone is about 60 tons, and it is served by an 


independent hydraulic jib-crane. 

There is also a large installation of special plant 
for the manufacture of water-tube boilers. The 
amount of work done is perhaps the best indication 
of the equipment of this department ; six months 
suffices for the construction of a set of boilers for a 
cruiser, and for these boilers over 24,000 tubes are 
required—all are coated electrolytically in a zinc 
bath. 








THE CONTINENTAL FIRE SERVICE, 
By Epwin O. Sacus, F.R.S. Ep., Architect. 
(Continued from page 112.) 
GerMany.—Mecnanicat Lona LAppers. 

In discussing the relative strength of German 
professional fire brigades, as expressed in tabular 
form, I was at pains to point out that the excellent 
manually and mechanically- worked 80-ft. long 
ladders-——with which practically all the brigades are 
equipped—must be an important factor. To illus- 
trate the character of these long ladders, and to 
indicate their value, some illustrations of types in 
common use were published in ENGINEERING of 
May 12, 1905, and of August 11, 1905. 

The popularity of the mechanically or manually- 
voiall 80-ft. long ladder, not only in the German 
professional brigades, but also with the volunteer 
brigades of that country, is such as to have en- 
couraged an extensive trade in such appliances in 
different parts of Germany. There are quite half 
a dozen firms in the first flight, producing such 
long ladders, so that there is no difficulty in select- 
ing patterns most suited to the varying require- 
ments of different localities ; and I should perhaps 
add that the mechanical long ladder——more so even 
than the chemical fire-engine—may be described as 
the leading product of German fire-appliance 
makers. A very high state of efficiency is reached 
in this appliance, and practically perfection has 
already been attained, so that little or no improve- 
ment is possible. 

This high efficiency has certainly not been at- 
tained in a few years, or even in a decade. The 
first long ladder of which a record has been brought 
down to posterity apparently emanates from Swit- 
zerland, where in 1811 a very efficient two-wheeled 
long ladder, or fire-escape on the telescopic prin- 
ciple, was constructed, and obtained a certain 
amount of popularity. Further, our London es- 
capes, as provided for the Society for the Protec- 
tion of Life from Fire, as far back as the ‘forties, 
must have materially influenced the evolution of 
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the long ladder. The early principle of both the 
Swiss and the British fire-escape practically em bodies 
a ladder which is run on its own two wheels, is raised 
by a windlass and cable, and allows for one section 
of the ladder being slid out on the top of the other. 
This principle is more or less adhered to here, as 
in several other countries, and such fire-escapes or 
long ladders, running on their own two wheels for 
inanual transportation only, are shipped on to a 
horsed or motor van in order to obtain more rapid 
transition. In Germany, however, although the 
British and Swiss ideas influenced the design, yet 
almost from the outset—i.e., from the earlier 
’sixties—an effort was made to construct the escape 
as a self-contained horsed appliance, and various 
types were constructed as far back as 1862, at 
Nuremberg, with this object in view. The idea 
was developed in the ’seventies; and as far as I can 
trace, there already existed in Germany various 
types of horsed self-contained long ladders, of 
which the Augsburg type (designed to work up 
to 65 ft.), the Biberach type, and the Ulm type 
did excellent service. All these types practically 
embodied the idea of the sections of the ladder 
sliding one above the other, being raised by a cable 
and a small two-handled windlass, and in nearly all 
cases the number of sections was three or four. 
The design of these German ladders was afterwards 
somewhat affected by the ladders constructed in 
Belgium and those hailing from Milan, the Italian 
design, as a matter of fact, temporarily becoming 
very popular ; for, if I remember rightly, some of 
these ladders were freely purchased by German 
brigades. The next evolution in the long ladder 
took the direction of the erection of turntable 
ladders ; and already in 1890—when I was with 
the Berlin Fire Brigade—there were two turntable 
long ladders, of a somewhat cumbrous and com- 
plicated character, one of which was illustrated in 
ENGINEERING of May 12, 1905, Figs. 45 and 46. 

The evolution then gradually resulted in obtain- 
ing several types of manually-raised 70-ft. and 
80-ft. horsed turntable self-contained long ladders, 
which were improved upon from year to year, until 
the great advance was made in supplementing the 
manual raising gear by a mechanical raising gear, 
whereby the alternatively nianually and mechani- 
cally-worked long ladder came to the front. The 
final step has been that of obtaining motor propul- 
sion fur the carriage of the long ladder—i.e., either 
independent self-propulsion, or a self-propelling 
eed that can also be applied to raising the 
adder. 

As to the mechanical raising, this can be ob 
tained either by a small petrol motor, by steam 
power, by the utilisation of CO, or by the applica- 
tion of compressed air. Where the latter is em- 
ployed ~we have what is popularly’ known as the 
pneumatic long ladder 

The types of German long ladders previously 





illustrated in this series of articles are as fullow:— | again presented as a self-propelled alternatively 
The Ulm type of 80-ft. horsed manually-worked mechanically or manually raised appliance. Then 
mg gg gue in Fig. 52, in ENGINEERING on page 173, of the issue of August 11, 1905, 
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fay 12, 1905, while in Fig. 53 this ladder is Figs. 81 and 82, there will be found the Biberach 
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|two types of the Cologne ladder (constructed by 
Messrs. Honig), horsed, both only manually raised, 
and alternatively mechanically or manually raised ; 
and there is a further example of the Cologne type 
in the 90-ft. long ladder illustrated in Fig. 104, 
page 581, of the issue of November 3, 1905. 

From these three types already presented it 

will have been pred gy te there is a very dis- 
tinct difference in the construction of the actual 
ladder, for in the Ulm and Biberach types one 
|! might describe the principle as being that of the 
sliding ladder, in which the poles of the ladder are 
on a lattice-work principle, whilst the Cologne type 
is known as embodying the turret pattern. The 
poles of the Cologne ladder, as illustrated, are in 
no way strutted ; and I would here immediately 
mention that it has been found to be of consider- 
able advantage to have this strutted work on the 
poles of these very long ladders, as they afford the 
workers using them a much greater feeling of safety 
than when they are working on ladders where the 
sides have not got what I would term railings. The 
strut work, as here described, generally projects 
beyond the line of the ladder, and thus forms a 
kind of hand-rail for the men to hold on by. The 
matter is one of some importance, for when work- 
ing at a height of 80 ft. or 90 ft., a little extra 
feeling of comfort and safety may be a matter of 
| considerable value in a fireman’s actual operations. 
I would almost go so far as to say that these light 
railings are almost an essential, so that they should 
be applied, even if not required for constructive 
purposes. 

With the present article are published some addi- 
tional types of long ladders. The first, by Messrs. 
Honig, Fig. 121, page 173, is a variation of the 
Cologne long ladder, in which lattice-work poles 
are observable. The poles of this ladder are also 
supported by a lattice - work base, and revolve 
asaturntable. The appliance in question can be 
raised mechanically with the aid of CO,. 

The next types of mechanical ladders presented 
are by a different maker, whose work has not yet 
been shown in these articles. I refer to the various 
types of long ladders constructed by Messrs. Braun, 
|of Nuremberg. Speaking generally, I think one 
may safely say, without detriment to the other 
German makers, that Messrs. Braun’s work—their 
| designs and finish—enjoy primary popularity among 
|the leading fire-service officers, bag that it is not 











Fic, 125. Deraims or CO, Raisinc Gear. |improbable that their ladders will be the leading 


type (constructed by Messrs. Lieb), showing it asa 
horsed appliance, with manual raising gear, and simi- 
larly as a horsed appliance with alternatively either 








| appliances of the future. 


| manual or mechanical raising gear, the power being} our types are presented with this article. The 


applied by CO,. I also presented on page 172 of | first (see Figs. 122 and 123, page 174) is a horsed 
ENGINEERING of August 11, 1905, Figs. 78 to 8°, | 80-ft. long ladder, which can be raised by CO,, there 
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being alternative manual gear. The cylinders con- 
taining the CO, are grouped round the base of the 
turntable, and not, as has been the case in two of 
the other types illustrated, fixed as counterweights 
at the lower end of the ladder. There is certainly a 
considerable advantage in placing these cylinders 
on the actual base of the turntable. As to the 
construction of the sides of the ladders, the design 
of the lower length of the ladder certainly calls for 
attention. It will also be observed that in this 
ladder each length of ladder is stayed and strutted 
with wire-work, the wire-work serving as a rail. It 
is not my intention to go into the matter of the 
technical detail, as I think it is obvious that the 
design is an effective one. Personally, I hold that 
this type stands first among the German 80-ft. 
mechanically-raised portable long ladders. 

My next illustrations, on page 175, Figs. 124 and 
125, show this same ladder of Messrs. Braun, of 
Nuremberg, constructed as a motor long ladder, 
practically as an electromobile. The appliance as 
such retains its usefulness as a long ladder, but I 
do not consider the self-propelling appliance to be 
quite satisfactory as yet, and that part of the appli- 
ance which I would term motor vehicle requires 
some improvement. The faults of the motor vehicle, 
as constructed in 1903, materially discounted the 
value of the general design of the ladder when an 
example of this type was on exhibition in London. 


(To be continued.) 








WEST RIDING RIVERS. 
(Continued from page 72.) 
IIl.—1898 ro 1905. Tae EsHoit Scueme. 


Esuott Hatt stands on or near the site of an 
ancient nunnery, within 50 yards of the River Aire, 
and not more than 15 ft. or 20 ft. above its ordinary 
level. The grounds are spacious, and form the 
centre of a beautiful and picturesque estate, occu- 
pying both sides of Airedale. The chief features 
are the sweeping curves in the valley, the richly- 
wooded slopes, rising 300 ft. to 400 ft., the pretty 
little village, and the extreme seclusion of the 
whole property of 1704 acres, there being no 
through public carriage-way along the valley line. 
The estate is intersected by the Leeds and Liver- 
pool Canal for nearly three miles; but this being 
across the river from the hall and grounds, forms a 
feature rather agreeable than otherwise, its traffic 
stealing silently t on the pleasant waters, un- 
marred by pollution. Lying as it does midway 
between Leeds and Bradford, it is remarkable that 
the amenities of the estate have been so jealously 
preserved, every part of the property bearing 
testimony to the taste of past generations. Though 
undoubtedly suffering from the polluted state of 
the Aire, it is not wonderful that the owners—the 
three Misses Stansfield—were loth to part with an 
ancestral property, for the very purpose of effecting 
that purification of the river for which those who 
went before them had striven so hard, after the 
almost irreparable injury inflicted upon them by 
the Bradford pollution. 

The Corporation scheme was comprehensive. The 
vicinity of Leeds and Bradford made the item of 
consequential damages to the residue of such a 
beautiful estate loom so large in the corporate 
mind that they decided to schedule the whole 1704 
acres, although the area proposed to be utilised for 
sewage purposes was but 353 acres. 

Briefly, the scheme was that of chemical precipi- 
tation in tanks, with artificial filtration, or bacterial 
treatment in contact beds, and land filtration. The 
daily flow of sewage was estimated at 12,000,000 
gallons, and tank capacity for 78 per cent. of this 
was to be provided. For the present it was pro- 
posed that the wool-combers should extract the 
grease, so far as they could, at their own premises, 
before turning their effluents into the sewers. It 
must be noted that the level « f top water in the tanks 
was to be 210 ft. O.D.; for it will be seen hereafter 
that much importance was attached to the level 
necessary to command the land best fitted by its 
contour and quality for the purpose. For storm 
water, 3} acres of roughing filters were provided— 
a very modest provision. The tank effluent was to 


be passed through 36 acres of artificial filters of 
coke-breeze, and then on to 275 acres of land. As 
already stated, the total area required was 353 
acres. 

A feature of importance in the scheme was that 
tw reach Esholt a tunnel sewer, 8 ft. in diameter and 
24 miles long, was required. The total cost of the 





scheme was estimated at 436,0001., to which was| fingers’ ends. Mr. Pember rose, and at once 


to be added the loss of 50,0001. or 100,000/. on the 
old scheme not carried out. This also was exclu- 
sive of the lands not required for sewage purposes 
—-namely, 1351 acres. 

The application for a provisional order went up 
before the end of 1898. In February, 1899, before 
the inquiry was held, an alternative scheme was 
laid before the Corporation by the solicitors of the 
owners of Esholt. This scheme was explained by 
Mr. Malcolm Paterson, M. Inst. C.E., and was 
accompanied by an offer to sell 120 acres of land, 
together with certain ancient mills, water-power, 
cottages, &c., for 31,2001., without any charge for 
consequential damage to the rest of the estate. It 
was stated that this offer was made with a view to 
avoiding any struggle and its consequent expense : 
the owners recognising the needs of Bradford, and 
expressing their desire to meet them fairly before 
any expense in opposition was incurred. The alter- 
native scheme was not confined to this offer. It 
included a much shorter tunnelled sewer, a cast- 
iron syphon, and in all 214 acres of land, 94 acres 
of other lands being added to the area offered by 
the owners of the Esholt estate, 37 of which already 
belonged to the Corporation, and the remainder 
were open for sale. 1t was claimed that this would 
be a much cheaper scheme by reason of (a) the 
shorter tunnel, which would save 60,000/.; (b) the 
vast economy in land ; and (c) the fitness of the land 
for its purpose, the area being largely an open 
gravelly subsoil, instead of the close warp on the 
flat alluvium, and the drift clay in the slopes, of 
the lands scheduled. Moreover, it was shown that 
all the lands of the deposited scheme could he 
covered by the levels of the alternative scheme, if 
future needs demanded it. Such was the exposi- 
tion of the alternative scheme. The council gave 
a polite hearing, put a few questions, and declined 
the offer. 

On March 1 the Local Government inquiry was 
held, Mr. Meade King, M. Inst. C.E., presiding. 
The Esholt scheme was now completely unfolded, 
and supported by many leading engineers, includ- 
ing Mr. J. H. Cox, the City Surveyor, Messrs. J. 
Mansergh, G. R. Strachan, and G. Chatterton ; 
and also by chemical evidence, including that of 
Professor Dewar ; those eminent experts who 
formerly had blessed the Frizinghall scheme now 
condemning it without qualification. If brevity 
were commendable, the inspector took an ex- 
cellent way of shortening the proceedings. When 
Mr. Tindal Atkinson, Q.C., who opposed on 
behalf of the Misses Stansfield, directed his cross- 
examination to the comparative merits of the 
alternative scheme, Mr. Balfour Browne, Q.C., 
stopped him with the well-known plea that Par- 
liamentary Committees never listen to alternative 
schemes ; a plea which the inspector admitted, 
although the vital issue between the contending 
parties was whether or not the proposed Brad- 
ford scheme was absolutely necessary, which was 
the claim put forward. Thus, although « very 
general reference to the opposing scheme was 
allowed, the hostile evidence was confined to the 
unfitness of the land scheduled, the non-necessity 
of land filtration by reason of the proved superiority 
of scientific filtration, and the enormous cost, pro- 
bably approaching three-quarters of a million, which 
the acquisition of the whole estate would entail, 
inclusive of cost of works. 

Under these circumstances, there could be little 
doubt as to the result. The Local Government 
Board granted the order, but for 529 acres, instead 
of the 1704 acres sought. Thus the chance of the 
Corporation becoming large landed proprietors, 
with a fine old English estate to cut up, like the 
Roundhay Park of Leeds, was nipped in the bud, 
the Local Government Board having no mind to 
favour ventures of that kind. 

In the June following the order came before a 
Parliamentary Committee. The owners of Esholt 
were advised that in a case in which it was claimed 
that there was only one possible course, Parliament 
would hear both sides, and with that hope they 
petitioned against the Bill. Mr. Balfour Browne, 
Q.C., and Mr. Freeman, Q.C., appeared as leading 
counsel for the promoters, and Mr. Pember, Q.C., 
and Mr. Tindal Atkinson, Q.C., for the petitioners. 
A real fight now ensued. At the first indication of 
the existence of an alternative scheme, Mr. Free- 
man repeated his plea that it should not be heard. 
But this time the Corporation had a different 
tribunal to deal with, and a determined adver- 
sary, with the practice in those rooms at his 





drew the distinction which decided the right 
of entering into alternative schemes in the com- 
mittee-rooms. He said :—‘‘ The sort of alternative 
suggestions we are not entitled to go into arises 
entirely from the practice about railways; if I 
propose a railway from A to B in one direction, no 
one has the right to say :—‘ You ought to have gone 
round by the town of C.’ This is a question of 
their saying they have got no alternative. Having 
got two bits of land for the purpose of sewage, 
they say :-—‘ We cannot use them, and our only 
alternative is to take your property.’ Surely we 
have a right to say :—‘ You can do on your own 
land what you want to do without taking ours.’ ” 

The chairman at once admitted the right of the 
opponents, adding pertinently that the Committee 
would not decide that an alternative scheme should 
be carried out, although he thought he had seen 
that done. 

The Bill had not proceeded far when, in the 
cross-examination of the promoters’ witnesses, it 
came out that a letter of the utmost importance had 
been sent by the Bradford Corporation to the Local 
Government Board, the purport of which was, that 
unless that Board were able to see their way to 
issue an order covering the acquisition of the whole 
Esholt estate, the Corporation ‘‘ feel that it will 
be absolutely necessary for them to reconsider their 
position ; and there is a strong feeling in favour of 
abandoning the proposals as regards Esholt, and 
proceeding under the existing orders of the Board 
to carry out works at Frizinghall, without land 
filtration.” The italics are ours ; they draw atten- 
tion to that aspect of the Loca] Government Board’s 
policy, in view of which this remarkable threat was 
thought most likely to succeed. As we have seen, 
it had no effect in the way expected, and the 
Corporation were restricted to the requirements 
for sewage purposes and their necessary adjuncts. 
But it had an important effect in a way which 
might have been easily foreseen. Its production 
before the Committee laid the Corporation open to 
the suggestion that the main object was not so 
much to carry out sewage works as to get hold 
of the estate. It also laid them open to the more 
damaging charge that the threat to abandon the 
new scheme, and confine themselves to the old one, 
disclosed in the bottom of their minds unabated 
confidence in the sufticiency of the latter. 

The opponents of the Bill also made good use of 
the Act of 1897. So far this Act had been a dead 
letter. Even without its novel and exceptional 
powers, the scheme of 1894 had been held to be suf- 
cient to deal with the ‘‘ unique ” difficulty of the 
woolcombers’ animal oils, over which at that time the 
Corporation had no control. But now, armed with 
those powers which their own evidence in support 
of the Act had proved would enable them to 
exclude all but a small percentage of such oils and 
fat, they were in a vule improved position. The 
‘*unique” difficulty had vanished; and yet the 
Committee were told that the old scheme had 
become totally inadequate, and Esholt was in- 
dispensable. 

The evidence of Mr. Mansergh and Professor 
Dewar was of special interest, the weight and 
experience of these witnesses having carried the 
now decried scheme of 1894. The former had not 
viewed the area proposed as the alternative to 
Esholt, but objected to it as not being sufficiently 
large ; and this not only when used both for bac- 
terial filters and land, but if used for bacterial 
treatment wholly. His words are worthy of note. 
The area proposed by Bradford to be devoted to 
filtration was 278 acres. Speaking of this, he said: 
—‘*My view is this: that as these bacteria pro- 
cesses are better known and improved upon, what 
will happen will be this—that gradually land 
filtration will be reduced, and the area of bacterial 
artificial beds will be increased, so that fifty years 
hence practically all the land will be covered with 
artificial filters.” At the same time he stated that 
even at 3 ft. deep only, 3 acres of beds would treat 
1,000,000 gallons, on which basis 278 acres, allow- 
ing 38 acres for roads, walls, conduits, &c., would 


treat a , or 80 million gallons dry-weather flow of 


sewage ; whereas if the population doubled in 
fifty years, as was claimed by the promoters, the 
12 million gallons dry-weather flow of sewage would 
only have increased to 24 million gallons. He 
admitted that he did not know how much of the 
land he thought necessary was composed of clay, 
but said he knew of sewage farms on stiffclay. At 
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the same time he admitted that a knowledge of 
such proportion was an element in the case. 
Mansergh was not asked what this inquiry had to 
do with a sewage farm, or whether he thought 
278 acres for 12 million gallons daily of such 
sewage was sewage farming. Neither was he asked 
if treble the area of land could not be commanded 
from the alternative tank site, if required at any 
future time. As it proved, such additional argu- 
ments were not needed. He now said that the 
Frizinghall scheme should be abandoned ; it would 
be folly to spend money on it. 

Still more attention was paid to Professor Dewar’s 
evidence. He wasthe principal witness, as we have 
said, in 1894 ; heit was by whose powerful and deci- 
sive evidence the Local Government Board was in- 
duced to sanction the Frizinghall scheme. He had 
also given strong evidence in support of the 1897 Act, 
having then stated to the Committee that ‘‘ there 
are no means practically known to science under 
which this stuff—the wool-combers’ effluent—can be 
properly treated if mixed with the sewage of the 
town, in order to produce an effluent which would 
be accepted by all.” Thus he had overcome the 
Local Government Board, in the first place, by 
sanguine views, and then the wool-combers by 
pessimistic views of the ‘‘ unique” conditions of 
one and the same problem — Bradford sewage. 
He was now asked, first, to overthrow the Frizing- 
hall scheme; and, second, to show that at any 
rate there was now a means practically known 
to science by which ‘‘ this stuff could be properly 
treated,” despite the fact that the Corporation had 
not yet put into operation the powers of the Act 
of 1897. The result proves that he did not suc- 
ceed in satisfying Sir William Holdsworth’s Com- 
mittee. 

Dr. Sims Woodhead took a more cautious line, 
admitting that if the lanoline, or wool-fat, were ex- 
tracted from the effluents before mixing, it was not, 
scientifically speaking, necessary that the sewage 
should be submitted to land filtration, though the 
experiment of dispensing with it with so bad a 
sewage would be rather dangerous. Omitting all 
qualification, this was the position taken by the 
opponents, whose chief witnesses were Mr. Charles 
Hawksley, the late Mr. Santo Crimp, Mr. M. Pater- 
son—the author of the alternative scheme—with 
Dr. S. Rideal, Mr. Scott Moncrieff, and Mr. Bertram 
Blount as bacteriological experts. The merits of 
the alternative scheme, such as they were, were 
fully brought out. The untried Frizinghall scheme 
was to be fully developed, being used for tank 
precipitation, sludge treatment, and storm-water 
filtration. The tank effluent was to be conveyed 
in a tunnel of less than half the length of that 
in the deposited plans, and with the same fall, 
to the 214 acres of land at Baildon, the bulk of 
which was ‘‘ Esker” gravel, the basis of which 
is millstone grit, there to be treated in contact 
beds bacterially, or by other methods of artificial 
filtration. For this purpose, 36 acres only had 
been proposed by the promoters, with 20 acres for 
future extension. Thus a large surplus of land 
remained, equal to the needs of thrice the popula- 
tion contemplated by them; and this land, in the 
long interval before it was wanted, could, if thought 
fit, be used to the extent of its capacity for land fil- 
tration, which, however, would be found super- 
fluous. Further, the whole of the suitable land in 
the deposited scheme could be commanded at any 
future time, in addition to other lands further down 
the Aire Valley. No compensation for consequen- 
tial damage being sought, the alternative scheme 
would save hundreds of thousands of pounds in land 
and works; and, at the same time, the amenities 
of a beautiful estate, which was largely open to 
the recreative use of the public in a densely-popu- 
lated district, would be preserved—a consideration 
of no mean value. 

A geological plan was produced by Mr. Paterson, 
from which it was shown that of the 530 acres 
required by the promoters for the whole of the 
purposes of sewage treatment, 179 acres were a 
river alluvium of close texture, and 22 acres of 
Esker gravel in detached sections. Of drift clay 
there were 295 acres, while the river-bed occupied 
«i acres. These facts were not challenged in 
cross-examination, and therefore may be claimed 
to stand against general statements that the land 
was fitted for its purpose ; even this statement not 
being corroborated by Mr. Mansergh, the leading 
Witness for Bradford. It was further shown that 
vf the 95 acres required of other owners to make 
up the total of 214 acres of the alternative scheme, 


38 acres already belonged to Bradford, leaving 56 


Mr. | acres only to be acquired from small freeholders. 


Miss Stansfield herself gave evidence—a point 
which those experienced in committee-rooms will 
appreciate. Members of Parliamentary Committees 
are landholders themselves, and like to hear the 
views of those who are to be compulsorily expro- 
priated for the public good. The case was thus 
presented in a complete form, yet one finishing 
touch was needed. This was supplied by Mr. 
Meade-King, the inspector, who had held the 
Local Government inquiry, and who was examined 
as the last witness by the Committee. At the sug- 

estion of counsel for the opponents, Mr. Meade- 
ing was asked by the Chairman if they might take 
the opinion of the Local Government Board on the 
two schemes from the result of their inquiry. The 
answer was: ‘‘I cannot state the Local Govern- 
ment Board’s opinion ; I can only state my own.” 
**You did not go into the alternative scheme ?”— 
‘*No; I did not go into any alternative scheme. 
There was none before the Board.” The italics are 
ours. Such a reply throws a strong light upon the 
— of placing the rights of private owners in the 
ands of a Government department without legal 
or Parliamentary check ;a policy which those im- 
tient enthusiasts who do not look before they 
eap are apt to demand. 


(To be continued.) 





THE LATE LORD MASHAM. 

Tue story of the life of Lord Masham, who died 
at his residence in Yorkshire, Swinton Castle, on 
the 2nd inst, at the great age of ninety-one years, 
is one that should stimulate the youthful engineer, 
afford a useful lesson to the trade-unionist, and 
prove fascinating to all. Lord Masham, without 
that technical training in science which is so easily 
attained to-day, and, indeed, with but an im- 
perfect knowledge of mechanics, succeeded in 
overcoming enormous difficulties and prejudices 
in the invention of a successful wool-combing 
machine, and later on of a silk-combing machine ; 
and in their work these textile machines offered 
one of the most convincing evidences of the enor- 
mous value of mechanical appliances in place of 
hand labour in the production of articles of every- 
day use. The trade-unionist, who has continuously 


labour by ingenious machine methods, will find in 
the story of the influence of the machines we have 
mentioned the complete refutation of his fallacious 
ideas. 

Born near Bradford, on the first day of 1815, 
Samuel Cunliffe Lister was a descendant of an old 
Yorkshire family, his father—a manufacturer and 
a gentleman of means—becoming later a member 
of the Reform Parliament. The son, like Cart- 
wright, the inventor of the power-loom, was des- 
tined for the Church, but entered instead a mer- 
cantile house at Liverpool, and later, in 1838, began 
business with his brother as worsted spinners and 
manufacturers in the vicinity of Bradford. A great 
community has since grown around the place, 
which the successful inventor has endowed with a 
Memorial Hall, a Lister Park, and other gifts. 

Early in his manufacturing career, Lister deter- 
mined, like many others, to tackle the problem of 
producing a successful wool-combing machine, and 
from 1843 his whole.mind was centered on the one 
problem. Prior to this he had shown inventive 
genius by evolving several new details of textile 
machinery ; but the difficulties in connection with 
the supersession of hand-combing far transcended 
those he had hitherto overcome. He bought the 
rights of many earlier inventions, although they 
had proved abortive ; but they, no doubt, assisted 
in the evolution of the perfect machine. The story 
has already been written, and has formed a large 

rt of his own autobiography ; but there is the 
fact that the machine met such a want that although 
it cost only 200/., he had no difficulty in selling it 
at 12001. Even so, a royalty of 1d. per pound, 
which would have represented but a small part of 
the saving of machine over hand combing, would 
have increased ten-fold the profit he derived from 
each machine. Prosperity was brought to Brad- 
ford, a great development in the wool trade of 
Australia was fostered, and an enormous benefit 
conferred on mankind by the reduction in the cost 
of clothing material. ‘ 

About 1855 the subject of our memoir tackled 
the equally important problem of utilising the silk 








waste which was produced in reeling fibre from the 





complained against the supersession of manual | Geo, 


cocoons. This material—little more than rubbish 
—had hitherto been regarded as useless. Lister, 
with more of native tenacity of purpose, perhaps, 
than of prescience, which latter might have dis- 
heartened him, worked assiduously in order to 
make it serviceable. His effort brought him almost 
to bankruptcy, but success came, and the material 
which he could purchase for a few pence per pound 
was converted, by the process of combing and 
spinning by machines which he himself had in- 
vented, into yarns worth 23s. a pound. By his 
velvet loom these silk combings were converted into 
a material which found a ready market, and again 
a great benefit was conferred as the result of mar- 
vellous inventive ingenuity, and another fortune 
was quickly accummulated ; for he had not only the 
creative and adaptive ability, but the commercial 
aptitude and experience to develop a business. 

A peerage was conferred on Lister in 1891, and 
it is a satisfaction to reflect that he lived so long to 
enjoy thisreward. He also was awarded the Royal 
Albert medal for invention. He continued in a 
marvellous state of mental activity right up to the 
end of his life, and was the inventor of many other 
appliances, which would have been noteworthy 
were they not overshadowed by the world-famous 
work already reviewed. 








Cotp Storace AnD Ice Assocration.—The next two 
meetings of the Cold Storage and Ice Association will be 
held at the Caxton Hall, Caxton-street, Westminster, 
S.W., on Monday, the 12th inst., and Monday, March 12, 
at 8p.m., when Mr. A. W. Dauglish (Messrs. William 
Richards and Son, average adjusters) will read two papers 
on ‘‘ Marine Insurance and its Application to the Frozen 
Meat Industry.” 


German Suippinc.—The German Imperial marine 
office has issued a statement showing the increase during 
the past ten years in the commercial marine of Germany. 
This increase was from 1,387,000 net registered tons, 
valued at 81,750,000 dols., to 2,533,000 tons, valued at 
202,500,000 dols. The gain was almost wholly in steam 
tonnage, which increased from a value of 63,250,000 dols. 
to 188,250,000 dols. Sailing vessels decreased in value 
from 18,500,000 dols. to 14,250,000 dols. The greatest 
increase in the value of steam tonnage was at Hamburg 
—viz., from 31,250,000 dols. to 100,000,000 dols. 





Victoria Harsour.—The Canadian Pacific Railway 
Company is believed to be making preparations to estab- 
lish an important terminus at Victoria Harbour on 
ian Bay. A branch to that point would connect 
lake freighters with the main line at or near Peterborough 
by a short line across country on easy es. Victoria 
Harbour would then become, if not the chief point of 
trans-shipment of freight from lake bottoms, at least one 
of the chief points. When a second track between 
Winnipeg and Fort William is ready for traffic, a large 
grain fleet can be kept busy on the lakes, and this will 
naturally call for greater accommodation on the east side. 





Coat in GeRMANY.—The pottetion of coal in German 
last year was 121,190,249 tons, as compared with 
120,694,092 tons in 1904. It will be remembered that in 
the first quarter of the year labour difficulties caused a 
serious reduction in the output, but the falling off in pro- 
duction which then occurred will be seen to have more 
than recovered later on. The imports of coal into Ger- 
many last year were 9,399,693 tons, as compared with 
7,299,042 tons in 1904. The exports of coal from Ger- 
many in 1905 were 18,156,998 tons, as compared with 
17,996,726 tons in 1904. It follows that the consumption 
of coal in Germany last year was 112,432,944 tons, as com- 
pared with 109,996,414 tons in 1904. The production of 
coke in Germany last year was 16,358,324 tons, as com- 
pared with 12,331,163 tons in 1904. The imports of coke 
into Germany last year were 713,619 tons, as compared 
with 550,302 tons in 1904. The exports of coke from Ger- 
many last year were 2,162,080 tons, as compared with 
2,716,855 tons in 1904. It follows that the consumption 
of coke in Germany last year was 14,310,863 tons, as com- 
pared with 10,164,610 tons in 1904. 





Powkk IN THE Unrtep States.—The purchase by the 
Southern Power Company of an important water power 
on the Broad, in South Carolina, makes a total of ten falls 
now owned by that company. hen these are all de- 
veloped they will provide some 150,000 horse-power, 
which will be distributed to cotton mills throughout the 
Piedmont region of North and South Carolina. By the 
acquisition of the stock of the Catawba Power Company 
the new company now owns a water power at Charlotte, 
North Carolina, which is delivering about 10,000 horse- 

wer to Charlotte and other towns. Nine of the ten 
alls are on the Cataw aggregating about 400 ft. 
of fall, and are expected to produce from 100,000 to 
150,000 primary horse-power. On the Broad the fall 
recently acquired is 72 ft. One of the largest plants pro- 
jected is at the Great Falls, on the Catawba, where the 
company owns a fall of 175 ft. There will be three sepa- 
rate developments. and one of them is expected to deliver 
30,000 horse-power by the end of 1906. The Southern 
Power Company is capitalised at 7,500,000 dols., of which 
2,500,000 dols. is preferred stock, and it has issued 2,000.000 





dols. preferred stock and 4,000,000 dols. common stock, 
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‘HE very small amount of wear that is taken out 

rdinary tramway rails in proportion to their total 
: ', before they are rejected and new ones laid, 
has probably been noticed by but few people. It 
is possible, also, that even to those who have given 


of 


rel 


the matter a thought, the actual amount of this wear | 


is not known. If we take one of the tramway rails 
of grooved girder section that are in ordinary use, 
which will probably weigh from 92 Ib. to 108 Ib. per 
yard, it is somewhat surprising to find that the por- 


PERMANENT WAY. 


ee 


%Y 


tion of this rail available for wear is only about 5.7 
per cent. of the total weight, which means, of course, 
that when this ages hes been worn through, the 
whole rail must be taken out, and a waste about 
178 tons per mily vf single wack incurred. But thie 
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loss is not the only one, for, in order to remove the 
rail, the whole width of the roadway between the 
tracks, and for some 15 in. or 16 in. on the outside of 
ech rail, ha’ to be taken up, causing a very consider- 
able expense and a serious stoppage of traffic. 

This trouble of relaying the track, and the expense 
attending it, offer a great temptation to the use of 
rails much beyond the time when they ought to be 
removed ; which temptation, if yielded to, very soon 
causes excessive wear and tear on the cars, due to the 
uneven road. The rough travelling caused by this 
also has a bad effect ‘ins motors. 

This will readily be understood if we consider that, 
when a rail is worn beyond its proper life, the flange 
of the wheel, which is not intended to carry any load, 
comes in contact with the bottom of the groove; and 
as the speed of the outer circumference of the flange 
and. the tread of the wheel are not the same, excessive 
wear at once takes place, duc to the slip caused by 
this difference in the speeds. The depth of the flange 
is soon reduced, and matters continue to grow worse. 

If a new car be placed on the worn rails, the flanges 
of the wheels run in the bottom of the groove—a state 
of things never originally intended—and the wheels 
are quickly spoiled. There is bad electric contact also 
between the wheel and the rail, owing to the dust and 
dirt that accumulates at the bottom of the groove, 
and the car does not run smoothly. 

The troubles which we have enumerated have caused 
attempts to be made whereby a detachable head or 
wearing surface could be fitted to the rail, a head 
that would cost much less than the original rail, and 
be comparatively light. It will readily be seen also 
that the use of such detachable pieces would obviate 
the necessity of pulling up and relaying the whole of 
the track, with all its attendant inconvenience to the 
public. Until recently, however, these attempts do 
not appear to have been attended with much success, 
though from time to time patents have been taken out 
having a bearing on the subject. It is only recently 
that a system has been patented and put into practical 
operation which it is hoped will afford a successful 
solution of the problems involved. 

This system is being introduced by the ‘‘ Romapac ” 
Tramway Construction Company, Limited, 2, Mast 
Parade, Leeds ; but the invention which the firm has 
patented does not relate to the rails, but to the 
machinery employed in izing the wearing head to an 
ordiuary girder section rail. This apparatus, complete, 
is shown in Figs. 1, 2, 3, and 4 on page 179, these 
views being vs eg agg from photographs. They 
will be referred to more in detail presently. The 
girder rail, together with the grooved renewable cap- 
piece, is shown in section in Fig. 5. The dotted lines 
show the position of the flanges on the underside of 
the cap, before the latter has been fixed to the per- 
manent rail. The object of the machine, to which 
we have referred, is not only to close up the flanges on 
the head of the rail, but also when the cap has to be 
removed, owing to wear, to cut a groove in one of the 
flanges, and then to break it off and remove the cap 
from the girder below, These three distinct operations 
are perfurmed by means of what are called a rolling- 
on machiae, a cutting-machine, and a breaking-off 
machine, all of which are fitted to a travelling car- 
riage or bogie, aud are worked through gearing from 
a steam-enyine, which is clearly shown in our general 
views. The whole apparatus is self-contained, and is 
very strongly built. ‘he head of the permanent girder 
rail has some parallel grooves cut on each side,the 
grooves running in the direction of the length of fhe 
rail. The two projecting flanges of the cap-piece 
also have grooves or serrations on their intitle sur- 
faces; but these grooves are placed Vertically, and 
are therefore at right angles to the grooves in the 
head of the rail below, when the cap is in position. 
The object of the grooves is ‘to form a’ better bond 
between the cap and the rail-head when the former is 
fixed to the latter. The grcoves are not shown in our 
engraving. 

n order to describe the various operations more in 
detail, we must refer again to our engravings, Figs. 1, 
2,3, and 4. It will be seen that in Fig. 1 there are 
two machines fixed to the framing, one at the right- 
hand side in the engraving and the other at the left- 
hand side, The former of these is what we may call 
the closing-in or rolling-on machine, and the latter the 
breaking-off machine. 

The grooved cap-piece having been placed on the 
girder-rail so that its ends break joint with the joints 
in the latter, the locomotive which carries the ma- 
chines travels along the cap-piece, the rolling-on 
machine leading, and closing-in the two flanges of the 
cap. When this has been done on one side of the line, 
the rolling-on machine may be moved over to the other 
side of the bogie, and the cap-rail on the opposite side 
be fixed in a similar way ; or, if desired, there may be 
& rolling-on machine on each side of the bogie. During 
the process of rolling on the breaking-off machine, 
shown at the left-hand side in Fig. 1, is, of course, not 
in use. 

The two machines are clearly shown ia Figs. 1 and 2, 
but enlarged views may be seen in Figs. 3 and 4— 





Fig. 3 being the rolling-on, and Fig. 4 the breaking-off 
machine. 

Referring to the rolling-on machine, the action of 
which is clearly shown in the engraving, the two 
serrated rollers at each side of the cap-piece are carried 
on inclined spindles, which pass up through heavy 
rocking levers, and receive their motion from bevel 
gearing at the top. The upper pins, seen just below 
the bevel wheels, are those on which the spindles 
rock, and to the two lower pins are attached levers 
(not visible in the engraving) which form a toggle- 
joint, by means of which the rollers can be moved in or 
out, as it is desired to vary their pressure on the rail. 
This pressure can be altered by turning the hand- 
wheel seen in the upper part of the figure, from which, 
motion is transmitted through the vertical spindle and 
the pinion seen in the front. The serrated rollers on 
each side of the cap-piece being set in motion by the 
engine, and being at the same time forced with great 
pressure against the projecting flanges of the cap, work 
themselves along the cap by the aid of their serrated 
edges, and at the same time close in the flanges. 

‘he machine shown in Fig. 3, in addition to rolling 
on the cap-piece, is used for the cutting-off process. 
In this case the outer roller, seen on the left-hand side 
of Fig. 3, is removed, and in its place a cutting-tool is 
fixed, which, as the machine travels along, cuts a groove 
on the side of one of the flanges on the cap. The groove 
is cut toa depth of from one-third to half the thick- 
ness of the metal. The breaking-off machine, which 
follows the cutting tool, removes the flange that has 
been cut. 

Fig. 4isan pray ove view of the breaking-off machine, 
which is shown fixed to the bogie in Fig. 1. This 
machine is placed on the bogie behind the cutting-off 
machine, which it follows; its action will be better 
understood on reference to Fig. 4. There are two 
massive pivoted levers, one on each side of the 
rail, the upper ends of the levers being connected 
together by a system cf toggle levers worked from an 
eccentric on ashaft that may be scen at the top of the 
——— By means of this arrangement the lower 
ends of the pivoted levers are made to receive a jaw- 
like motion on each side of the cap-piece on the rail. 
In a dovetailed recess in the lower portion of the 

ivoted levers are fixed suitable claws (not shown 
in the engraving), which are adapted to engage 
behind the turned-in flanges of the cap-piece. The 
quick jaw-like action given to the pivoted levers as 
the bogie travels along breaks off the partially-cut 
flange, entirely releesing the cap-piece or wearing part 
of the compound rail. The eccentric shaft driving the 
toggle motion may be thrown in or out of gear by 
means of the clutch on the spindle above. The posi- 
tion of the pivoted levers may be regulated by means 
of the right and left-hand screw, which is visible 
between the two side frames. 

When lines constructed on the ‘‘ Romapac” system 
have to be repaired, the cutting-off machine will travel 
along the rail, cutting off the upper section, and will 
be followed by the fixing machine, which will roll on 
the new upper section. During this operation there 
will be no interference with the permanent way 
beyond the removal of the setts for about 9 in. on 
each side of the rail. In the case of curves and ‘short 
lengths, special machines have been invented for bend- 
ing and — the rails to the necessary radii and 
lengths, the whole of which operations can be per- 


formed on the site. 


The.whole of the driving power for the locomotive 
and the machines is derived from an engine and boiler 
carried:on the framing, the arrangement of which will 
be understood on reference to the engravings. The 
capacity of the machine for rolling on the top section 
is stated toexceed 10 ft. per minute. 

With regard to the adhesion that takes place 
between the cap-piece and the head of the girder rail, 
we understand that. tests have been carried out by 
the Sheffield Testing Works, Limited, the results of 
which are given in the table below. 








Weight Length of Pressure applied, in Tons. 
per Sliding Sur- Movement of Top Section over 
Foot. face of Rail. | the Bottom Section. 
-_----- = = —-+~-+—- | - —-. = = m—— 
Ib. in. | 16.82 tons. 18.21 tons. | 23.30 tons. 
88 12 


0.02 in. 0.12 in. | 0.26 in. 





ReMAkg8.—The topeection commenced to move with a pressure 
of 16.32 tons, and with a pressure of 18.21 tons the movement was 
0.12 in. With a pressure of 23.30 tons the movement was 0.26 in., 
and on the test being continued the top section kept sliding off 
the bottom section without any further increase of pressure. 

The nature of the test was to ascertain the pressure 
necessary to slide the top section off the bottom section 
of a combined rail 1 ft. long. The table shows that 
the force required to slide the top sections off the 
bottom sections of a 60 ft. length of track (two rails) 
amounted to about 2790 tons, and that to give a move- 
ment. of x4 in. a force of 1958 tons was required, not 
taking into account any increased adhesion due to the 
weight of the car. 





We understand also that Mr. J. H. Wicksteed has 
made some tests on these combined rails, in order 
to find their resistance to bending, the results. of which 
tests were quite satisfactory. It is estimated that a 
saving of 53 per cent. on the cost of renewals can be 
obtained by the ‘‘ Romapac” system. 

A small contract has been executed for the Leeds 
Corporation on this system, the rails having now been 
down since October last, and there is to be given 
to-day at the company’s works, 35, Kirkstall-road, 
Leeds, a practical demonstration on the carrying out 
of the system. Of this we hope to give an account 
in our next issue. 








NOTES FROM THE NORTH. 
GLascow, Wednesday, 
Glasgow Pig-Iron Market.—A slight recovery took place 
last Thursday in the price of Cleveland warrants. The 

ealings amounted to 17,000 tons, and were at 52s. 6d., 
then 52s. 9d. cash, from 52s. 9d. to 533. 14d. to 53s. Ohd. 
one month, and 53s. 6d. three months. Closing sellers 
quoted 523. 9d. cash and 533. 1d. one month. One lot of 
hematite was done at 703. three months, and at the close 
there were sellers at 69s. 44d. cash. In the afternoon 
10,000 tons of Cleveland warrants were done at 52s. 84d. 
cash and 53s. and 533. ld. one month, and the market 
closed with sellers at 523. 9d. cash and 53. 14d. one 
month. Hematite—500 tons—changed hands at 70s. 
three months, and a similar quantity of Standard foundry 
iron realised 523. 4d. cash. On Friday morning an easier 
tone prevailed, and Cleveland warrants were done at 
52s. 74d. to 523. 6d. to 523. 64d. cash, and at 53s. to 
52s. 104d. one month. ‘The total turnover was 7000 tons, 
and closing sellers quoted 52s. 74d. cash, 523. 11d. one 
month, and 53s. 7d. three months. Hematite was quoted 
at 70s. 3d. three months. At the afternoon session 
Cleveland warrants were flat, and about 4500 tons were 
dealt in at 523. 6d, to 523. 54d. cash, and 52s. 10}d. one 
month. There was also some business in options, and 
the closing quotations were 52s. 6d. cash, and 52s. 10d. 
one month. One lot of hematite was done at 68s. $d. 
cash. The weakness was intensified on Monday morning, 
and after opening at 52s, 4d. cash, Cleveland warrants 
dropped to 51s. 94d. cash, and closed with sellers at 
5ls. 10d. cash. Forward warrants were done from 
52s. 6d. to 52s. 14d. one month, closing with sellers 
at 52s. 2d. one month, while three months iron was also 
weak at from 52s, 104d. to 52s. 8d., and the business 
amounted to about 20,000 tons. There was a better tone in 
the afternoon, and about 20,000 tons of Cleveland warrants 
were put through at from 51s. 11d. to 52s. 2)d. cash, 
52s. 34d. and 52s. 3d. one month, and from 52s. 104d. to 
533. three months. At the close the quotations were 
52s. 24d. cash and 52s. 6d. one month sellers. Hematite 
was quoted at 693. 9d. three months sellers. On Tuesday 
morning the market was weak, and the above recovery was 
not maintained. Cleveland warrants opened at 52s. 0}d. 
cash, then dropped to 51s. 8$d., and recovering to 5ls. 9d., 
closed with sellers at 51s. 10d. cash, while one month 
warrants were done at 523. 3d., and then dropped to 52:., 
and closed 52s. 14d. one month sellers. Forward iron de- 
clined from 52s. _ to 52s. 74d. three months. Hema- 
tite was weak at 68s. 6d. six days, and closed at 683. 74d. 
cash sellers. The total turnover was about 9000 tons. In 
the afternoon the tone was again easier, and Cleveland 
warrants were done at from 51s. 9d. to 5ls. 74d. to5ls. 84d. 
cash, 51s. 10d. and 51s. 104d. one month, and from 52s. 6d. 
to 52s. 4d. threemonths. Sellers’ closing quotations were 
51s. 84d. cash and 52s. one month. Two lots of hema- 
tite changed hands at 68s. 3d. cash. and there were sellers 
overat that figure, while the forward quotation was 69s. 14d. 
three months poring, 3 transactions amounted. to 
about 10,000 tons, excludimg options, which also totalled 
about 10,000 tons. . When the market opened to-day 
(Wednesday) the tone was steady, and Cleveland war- 
rants were done.at 51s: 84d. and 5ls. 9d. cash, and ‘at 
523. and 523. 04d. one month. .The business amounted 
to 9000 tons, arid closing sellers quoted : 51s. 9d. cash 
and 523. 04d. one month. Hematite—1000 tons—changed 
hands at 68s. 6d. and, 68s. 74d. one month. The 
settling prices were:—Scotch, 57s. 9d:; Cleveland, 
51s. 9d. ; hematite, 683. 3d. ; and Standard foundry iron, 
51s. 44d. At the afternoon session business was again 
quiet, and 9000 tons of Cleveland warrants were done at 
5ls. 74d. to 51s. 8d. to 51s. 6d. cash, and at 5ls. 114d. 
and 52s. one month. At the close there were sellers at 
51s. 6d. cash and 51s. 10d. one month. Hematite was 
not dealt in ; but buyers offered 67s. 9d. cash, and there 
were sellers at 693. 3d. three months. The following are 
the market quotations of makers’ (No. 1) iron :—Calder, 
67s. 6d. ; Clyde, 68s. ; Gartsherrie, 68s. 6d.; Summerlee 
and Langloan, 70s.; Coltness, 76s. (all shipped at Glas- 
gow); Glengarnock (shipped at Ardrossan), 693. ; Shotts 
wines at Leith), 68s.; and Carron (shipped at Grange- 
mouth), 693. 9d. 

Sulphate of Ammonia.—There is very little being done 
in the sulphate of ammonia market just now. The 
current price is easier and is round 12/. 10s. per ton for 
prompt business, Glasgow or Leith. The shipments from 
the latter port last week were 419 tons. 

Scotch Steel Trade—Prices Advanced.—At a meeting of 
the representatives of the Scotch steel-makers, held in 
Glasgow last Thursday, it was decided to make an ad- 
vance of 5s. per ton in all ciasses of manufactured steel. 
The advan rices came into force after that night, and 
were the first Shacstion in the official list since November 
last. The current prices now are :—Ship-plates, 7/. 7s. 6d. 

ton; angles, 7/. oy ton; bars, 8/. per ton; and 
Coiter-titeten, 71. 17s. 6d. per ton—wll less 5 per cent. 
discount.’ The increase in prices would seem to have 
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checked the demand at the moment ; but as order-books 
are all well filled, this temporary lull in new business will 
not be serious. Steel-makers are all fairly well cove 
for their requirements of raw material, and the trade 
outlook just now is exceedingly bright. 

Shipbuilding.—The Campbeltown Shipbuilding Com- 
pany have contracted to build a steamer of 3000 tons 
dead-weight carrying capacity for English owners.— 
Messrs. Robert Duncan and Co., Port Glasgow, have 
received an order to build a steamer for Mrssrs. Bruce 
and Co., shipowners, Glasgow. The machinery is to be 
supplied by Messrs. Muir and Houston, of Giasgow.— 
Messrs. Ramage and Ferguson, Limited, Leith, have 
contracted to build and engine two first-class yachts for 
American owners. The designs are by Messrs. Cox and 
King, London. 

Advance in the Price of Sheets.—The Scotch sheet- 
makers have advanced their prices by 2s. 6d. per ton all 
round. The new list comes into force to-morrow (Thurs- 
day) morning. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Mr. Horatio Briyht.—The death has occurred at Lyd- 
gate Hall, Sheffield, of Mr. Horatio Bright, who was 
in his seventy-eighth year. The deceased carried on 
the business of a steel-manufacturer under the name of 
Turton, Bright, and Co., and a speciality of it was the 
manufacture of steel for dies, not only for the Royal 
Mint of Kngland, but for the Royal mints of many other 
countries. e took no part whatever in the public life 
of the city, but cultivated several hobbies. For moe 
years he drove a coach and four in Sheffield and throug 
nearly all the country round. Sometimes he had four 
grays, sometimes four blacks or bays; and when he had got 
them into perfect order, as he considered, they were sent 
to London for sale. When his wife died he built a sort 
of parlour mausoleum on the edge of the Moscar Moors, 
and there she was buried without any religious ceremony. 
He did the same with his son when he died, and he left 
instructions that his own body should be quietly buried 
in the same place, which was done on Tuesday. 


The Sheffield Chamber of Commerce.—The members of 
this Chamber held their annual meeting on the 2nd inst. 
Mr. H. H. Bedford, the President, in his address, dwelt 
on the necessity for an amendment of the Company Law, 
urging that the whole of the assets of a limited company 
ought not to be taken by the debenture-holders, while the 
ordinary creditor was left without a penny. He spoke 
in favour of the formation of a Ministry of Commerce, 
and suggested as a suitable man for the post of Minister 
Sir William Holland, M.P. Alluding to the state of 
trade he said there was very considerable improvement 
going on, and he mentioned firms who are spending in 
the aggregate hundreds of thousands of pounds in the ex- 
tension of their premises and the laying down of new 
plant. He had no doubt that the healthy state of Shef- 
field trade was largely due to the fact that Sheffield manu- 
facturers had made excellence of quality their first con- 
sideration. The city was now doing a big trade all over 
the world, chiefly owing to the quality of the goods 
marked with the Sheffield name. ‘Mr. T. W. Ward re- 
ferred to the inequitable state of Company Law, and said 
the manager of one company had been discharged because 
he would not fill his place with goods which he knew the 
debenture-holders were going to collar. The report of the 
Council was adopted, and Mr. Dixon was elected Presi- 
dent for the next year. 


Messrs. Henry Bessemer and Co., Limited.—The annual 
meeting of shareholders held on Monday was presided 
over by Colonel C, Allen, and in moving the adoption of 
the report and a dividend of 15 per cent., he alluded to 
the satisfactory position of the company. The workmen’s 
compensation fund stood at 2750/., and last’ year he con- 
templated closing it when 40007. was reached. They 
were threatened, with additional obligations, and he pro- 
pozed now to add 1000/. to it, and om it open for the 

resent. The increase in their profits was due to the 
act that there had been less dumping of foreign steel in 
Sheffield, and their workmen had been better employed. 
That, however, was merely a temporary affair. The 
Germans were dumping large forgings in the country, 
and lad practically won that branch of trade. Their 
business with South Africa was improving, and prospects 
were encouraging. The motion was adopted, and Mr. 
Allen was re-elected a director. 


New Docks for Hull.—A plebiscite has been taken of 
the electors in Hull to ascertain whether it is their wish 
that tle Corporation should proceed with the Bill to con- 
Struct a quay and wharfage on the Humber at an esti- 
mated cost of 300,0007. There was a majority in favour 
of the scheme of nearly 10,000. The Corporation hope to 
deve! \p certain trades, as well as compete with the rail- 
way companies which now own all the Hull docks. 


_tro. and Steel Trades.—There seems to have been a 
little set-back in the local iron trade, and less buying has 
been coingon. It is believed, however, to be only tem- 
pore: and partly owing to the fact that most consumers 
have :iready covered their requirements for the immediate 
futur’. Makers of pig iron are not pressing sales, as they 
have plenty of work on hand, Firms in the finished 
iron trades are well employed, and prices are well main- 
tained. They are: West Coast hematite, 803, per ton; 
rast Coast ditto, 763, 6d.; Lincolnshire No. 3 foundry, 
- - 3 forge ditto, 54s. 6d.; Derbyshire No. 3 foundry, 58s. ; 
_ ° ditto, 54s. 6d.; bars, 7/. 103.; sheets, 82. 10s, to 8/. 15s. 
Jwners of mills and forges are putting up their prices. 
, // South Yorkshire Coal Trade.—The coal trade in 
thus distriet is described as fairly good. The spell of cold 





weather that has set in has stimulated the demand for all 
the lower grades of house eoal, and prices have steadied. 
There is still a well-sustained inquiry for steam fuel, and 
there is prospect of some collieries being booked before 
long well nigh up to their output. or all classes of 
common coal there is an excellent demand, especially 
from the cotton and woollen districts. The coke market 
is very firm. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

Mripp.LesBroucH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was very thin, the market was depressed in 
tone, and hardly any business was transacted. Merchants 
lowered their quotations for all descriptions of pig iron, 
but the cheaper rates did not tempt buyers to come for- 
ward. As is always the care in a falling market, pur- 
chasers would not place orders for material beyond what 
was absolutely necessary to them to meet early require- 
ments, Although the market was so flat, there were a 
good few sanguine traders who spoke hopefully of 
the future, and predicted that the depression would 
be of very short duration. No. 3 g.m.b. Cleve- 
land pig was on the market at 523. 6d. 
f.o.b. by second hands, who, in fact, would in many 
cases have accepted a little less. No. 1 was 54s.; No. 4 
foundry, 51s. 94.; grey forge, 51s. 6d.; mottled, 50s. 9d.; 
and white, 503. 6d. East Coast hematite pig was also 
decidedly easier, the depression having at length extended 
to that branch, which, owing to the supply Talee inade 
quate, until recently did not feel the change for the worse, 
as did the Cleveland pig branch. Hematite was reported 
to be now plentiful, and mixed numbers fell 6d., sellers 
offering iron at 693. 6d., while No. 1 was to be had at 
703. 3d., and No. 4 forge at 65s. 6d. These were mer- 
chants’ prices. Makers, as a rule, asked about 3d. per ton 
more than the foregoing quotations. Spanish ore was 
not lowered in price, the mine-ownersin Spsin continuing 
to take a very firm stand. Dealers here still quoted 
21s. 6d. ex ship Tees for Rubio of 50 percent. To-day the 

market was featureless, and quotati.ns were unaltered. 


Manufactured Iron and Steel.—There is not much new 
to report concerning the various branches of the manu- 
factured iron and steel industries. A lot of work is 
being turned out, and producers generally are booked up 
for some months to come. Inquiries for shipbuildin 
material are still being made on a pretty good scale, an 
quotations tend upwards. Steel rails are also well asked 
after, and are stiff in price. In some of the other depart- 
ments, however, next to no buying is now going on. 
Quotations stand :—Common iron bars, iron ship-plates, 
and iron ship-angles, each 7/. 5s.; best bars, 7/. 15s. ; 
iron ship-rivets, 8/.; steel bars, 6/. 53. ; steel ship-plates, 
7l. ; steel ship-angles, 62. 12s. 6d.; steel boiler-plates, 
8l.; steel joists, 62. 7s, 6d. ; and heavy sections of steel 
rails, 6/. 5s.—all less the customary 2} per cent. discount, 
except rails, which are net at works. 


Coal and Coke.—Quotations for fuel alter very little. 
With the advancing season consumption of gas-coal is 
naturally falling away, but prices are steady. Bunker 
coal is in fairly good request, but there is abundance 
offering, and unscreened Durhams are on sale freely 
at 93. f.o.b. Manufacturing coal is firm. Household 
coal is rather dull. Coking coal is strong and coke is also 
firm, although there is practically no buying at pre- 
sent for local use, the contracts for the first half of the 
year being all made. Average blast-furnace coke still 
stands at 17s. 6d. delivered here. Export coke runs from 
183. 6d. to 20s. f.o.b. 





Tue British CorRPORATION FOR THE SURVEY AND 
Recistry OF SHippinc.—This corporation, whose offices 
are 121, St. Vincent-street, Glasgow, has made the 
following exclusive appointments at the head office of 
the society in Glasgow:—Mr. James Fullarton, ship 
surveyor; Mr. Joseph Todd, engineer-surveyor; and 
Mr. Alexander Howie, forging inspector. 





LocoMOTIVES FOR ABROAD.—Messrs. Beyer, Peacock, 
and Co., Gorton, Manchester, who, despite severe forei 
competition, ately secured an important repeat order for 
ten Jarge six- wheeled coupled express locomotives for the 
Dutch State Railwa com now been awarded orders 
for core poner locomotives for the Great Central 
Railway Company’s fast fish and perishable goods traffic 
between Grimsby and Manchester and London. Maryle- 
bone, and also for no fewer than thirty compound freight 
— for the Buenos Ayres Great Southern Railway, 
and six huge locomotives for hauling goods trains over 
mountain grades by the Argentine Great Western Rail- 
way and six powerful engines for the Central Uruguay 

ilway. 





THe ENGINEERING AND ScrentTiric ASSOCIATION OF 
IrELAND.—At the ordinary meeting of the above Society, 
held at the Royal College of Science, in Dublin, on Tues- 
day last, and presided over by Sir Charles Cameron, 
C.B., President, a paper was read by Mr. W. Noble 
Twelvetrees, on ‘‘Concrete Steel in Engineering Prac- 
tice.” After pointing out that the United Kingdom was 
the birthplace of Portland cement, the author went on to 
describe various structures of reinforced concrete, which 
have recently been carried out in this country and al 
The advantages of the material, owing to its economy 
and durability, were pointed out; but a oe was 
given as to its use by men lacking sufficient knowledge of, 
and experience in, its application. The paper was illus- 
trated by a large number of drawings, photographs, 
lantern-slides. ; 





NOTES FROM THE SOUTH-WEST. 


Cardif.—The demand for large steam coal has been 
almost entirely for early shipment ; in the business done 
late rates have been generally maintained, the best 
having been quoted at 14s. to 142. 6d. per ton, while 
secondary qualities have ranged from 12s. 6d. to 13s. 9d. 
per ton. In the house-coal trade prices have remained 
generally stationary; the best inary qualities have 
made 13s. 6d. to ibs per ton, while secondary des«rip- 
tions have —— from 10s. 6d. to Ils. per ton; No, 3 
Rhondda large has brought 148 perton. Foundry coke 
has been quoted at 19s to 193. 6d. per ton, and furnace 
ditto has made 17s. to 178 6d. perton. As regards iron 
ore, the quotation for Rubio has been 20s. to 20s. 3d. per 
ton, and for Almeria 19s 9d. to 20s. per ton, upon a basis 
of 50 per cent. of iron, and charges, including freight, 
insurance, &c., to Cardiff or Newport. 


The Swansea Valley.—The general trade of this district 
has continued satisfactory, the activity of the metal in- 
dustries being undiminished. The demand for steel 
bars has continued equal to the output. As regards the 
coal trade, there has been a better tone in anthracite, but 
pits yielding inferior bituminous coal are still not doing 
well, ’ 


Dowlais.—The Goat Mill has been only partially em- 
loyed, and it is considered probable that for some time 
it will only be in operation three or four days per week. 
The mill tes been engaged on steel rails weighing 100 Ib, 
per yard for South America, as wel] as on heavy section 
steel rails for the Great Western, Railway. Work has 
heen rather more active and continuous at the Big Mill, 
which has been engaged on fish-plates and angles, 


The Bristol and South Wales Railway Wagon Company, 
Limited.—The directors report that, atter carrying 10002. 
to the contingent fund, the revenue account shows a 
disposable balance of 16,5992. Out of this an interim 
dividend at the rate of 10 per cent. per annum, less 
income tax, has been paid. and the directors recommend 
that a similar dividend be now ¢eclared for the past hualf- 
year, leaving a balance of 1599. to be carried forward, 

he contingent fund stands at 44,795/. Colonel Saville 
retires from the chairmanship. retaining his seat on the 
hoard. He is to be succeeded in the chairmanship by 
Colonel Herbert Batten. 


Neath.—Prince’s Engineering Works, the Millands, 
Neath, have been taken over by a new company, «hich 
will employ a much larger number of men. Among those 
associated with the new company sre Mr. E Evans- 
Bevan, Mr. W. R. Evans, Mr. Gibbins, and Mr. Edwin 
Price. 





Rainway Cius.—A meeting will he held on Tuesday, 
the 13th inst, at the Rwlway Club, 92, Victuria-xtreet, 
S W., at 7.30 ag when o paper on ** Railway Brakes, 
1870-1906,” by Mr. S. Y. Kuight, will be read. 


Tue Licut Ratiwayrs Act, 1896.—The Board of Trade 
have recently confirmed the following Orders made by the 
Light Railway Commis-ioners:—1. Newark and District 
Light Railways Order, 1906, authorising the construction 
of light railways in the borough and in the raral district 
of Newark (Notts). 2. Bideford, Clovelly, and Hartland 
Light Railways Order, 1906, authorising the construction 
of light railways in the borough of Bideford, and from 
Landcross to Clovelly and Hartland (Devon). 


Tur Larcrst Steet INcor Ever Mange —At the Man- 
chester Works, Open-haw, of Sir W. G. Armatrong, 
Whitworth, and do. Limited, the largest steel ingot 
that has ever been made, and weighing 120 tonsa, wee cast 
on ‘the Ist. inst. On the ingot mould being filled with 
molten steel, it was pushed under a press having an 
hydraulic ram 6 ft. in diameter, with an hydraulic work- 
ing, pressure of 3 tons per.square inch. This preas is 
théreforé capable of.exerting a total pressure of 12 000 
tons. The ingot referred to was, whilst in a molten con- 
dition, subjected to this pressure of 12.000 tons, the 
action of the process (the Whitworth system of fluid 
pressure) being to make the ingot homogenrous and sound 
throughout, and free from those cracks and fissures which 
are so detrimental to steel ingots. The ingot just cast 
is for the manufacture of the low- ure turbine rotors 
for the 70,000 horse-power Cu turbine liners. The 
ingot mould weighs 180 tona. 





Society or Exorxerrs.—The first ordinary meeting of 
the Society of Engineers for the present year was held 
on Monday evening, the 5th inst.. at the Royal United 
Service Institution, Whitehall. Mr. Nicholas J. West, 
the President for 1905, first occupied the chair, and 
presented the premiums awarded for papers read during 
the year. Mr. West then introd the President 
for the present year, Mr. Maurice Wilson, to the 
meeting, and retired from the chair, receiving a hearty 
and unanimous vote of thanks. The new President 
then delivered his inaugural address, in which he briefly 
reviewed the Society’s programme of the past year, and 
alluded to the erection of the bridge over the Victoria 
Falls, in Rhodesia, by Sir Douglas Fox and partners, 
giving a few particulars ax to its construction. He then 
referred to the boring of the Simplon Tunnel, pointing 
out that its construction wou'd shorten the distance he- 
tween Calais and Milan by 80 miles, and between 


broad. | and Milan by 59 miles. He referred to other large works, 


including the new dock at Salford, the Manchester Ship 
Canal, the electrification of the Metropolitan and 
District Railway. The members had paid a very interest- 
ing visit to the electric power-station at Chelsea in 


and | past summer. At the close of the address, a hearty vote 


of thanks was accorded to the President. 
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PETROL MOTOR-DRIVEN FERRY-BOAT 


CONSTRUCTED BY MR. D. McGRUER, BARROW IN FURNESS 


We publish on this and the opposite pages detail 


drawings of a ferry-boat, which is interesting because , 


of the application for propulsion of a petrol motor, and 
also because of the system of transmission of power to 
the rudder. This boat—the Swallow—is at work taking 
sengers across the Waln¢e y Channel, which separates 
row-in- Furness from a resicential island opposite. 
In the channel the tide rises 23 ft. at neap and 33 ft. 
at spring tides, and there is a swift current, varying, 
according to tides and wind, from 1 to 4 knots. The 
slope of the beach varies from 1 in 6 to 1 in 11; so 
that it was necessary to constrvct a boat to take the 
most difficult slope of 1 in 1], and at the same time 
having considerable power. She has accommodation 
for sixty passengers, exclusive of crew, and on her 
trial rune, with and against the tide, over a measured 
} mile in Walney Channel, maintained a mean speed 
‘of 8 knots. 
The hull, built by Mr. D. McGruer, Barrow-in- 
Furness, is constructed of 1-in. larch, with English oak 
timbers, 7-in. centres, the keel being of American elm. 





The deck is of white pine, 1 in. thick. The deck Leams 
are of pitch pine, and the seats, which also serve as 
lockers, are of teak. The bulwarks are cut away at 
the bow, for the purpose of givirg freedom for em- 
barking and disembarking passengers. In order to 
make up for the structural strength thus forfeited, 
specially thick natural oak timbers are introduced 
here, with an angle-iron, ]} in. by 1} in., bolted to 
them, and an angle-iron cross piece bolted to the deck 
beams. The cut-away bulwarks are supported on 
hinges, and are closed at nights before mooring, but 
are kept open when the vessel is in service. As will 
be seen from Figs. 1 and 4, the vessel is constructed 
with a cut-away keel, so as to be able to ground ona 
flat beach (1 in 11), without difficulty in getting off on 
ebb tides. Passengers can walk direct from the deck 
on to the beach. 

The machinery in the Swallow, which is well shown 
on the section and plan, Figs. 1 and 3, was fitted by 
Mr. G. Maxwell, Walney. The engine was built in 
France, by the Aster Company, but all the gearing, 





“SWALLOW.” 








shafting, piping, &c., was made and fitted in Barrow. 
The engine is of the two-cylinder Aster type, with 
cylinders 34 in. in diameter by 54 in. stroke, deve- 
loping 12 brake horse-power at 1200 revolutions per 
minute. The engine is fitted with mechanically- 
operated inlet valves, and the carburettor used is of 
the Longuemare type. The electric ignition is by 
means of an accumulator and coil; all the high-tension 
wires are conducted through rubber tubes. The water 
circulation is effected by a special rotary pump, the 
usual centrifugal pump having been found unsatisfac 
tory. The pump is fixed in the bottom of the boat, and 
is worked trom a Y pulley fitted on to the end of the 
engine crankshaft. In order to attain greater efficiency 
in stopping and starting, the speed has been reduced, 
through the medium of a raw-hide pinion and cast-stee! 
spur-wheel, from 1200 revolutions in the engine to 0") 
revolutions at the propeller. A Fairbanks reversing 
gear has been fitted; this is practically an interna! 
and external friction-clutch, and answers the pur 
pose satisfactorily. With this gear a thrust-block 
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is unnecessary, as the thrust of the propeller keeps | 
the clutch engaged, and the latter, having three sets of 
ball-bearings, acts as a thrust-block. The diameter of 
the propeller shafting is 2 in., and the stern-tube is 
13 in. long. The propeller is 1 ft. 10 in. in diameter 
and 2 ft. 2 in. pitch. 

Sufficient petrol is carried for two days’ run. The 
petrol-tank is constructed of 4-in. steel plates fitted 
with a double-wire gauze in the filling neck, anda 
diaphragm 2-in. screwed plug over the gauze. The 
tank was tested by hydraulic pressure equivalent to a 
head water of 16 ft. It is fitted into a metal tray, 
from which is led a drain-pipe through the side of the 
boat, so that in case of any leakage in the tank the 
petrol cannot gain access to the bilges of the boat. 

The Board of Trade also insisted upon the air inlet 
to the carburettor being carried either through the 
side of the boat, or 6 ft. high, so that when the engine 
was stopped there would be no possibility of any un- 
consumed petrol-gas escaping through this pipe, and 
causing an explosion in the boat. It was found most 
practicable to lead the pipe 6 ft. above the deck, and 
the l}-in. pipe was led through the brass chamber 
inside of which the silencer is fitted (Fig. 1). The 
object of this was to provide the carburettor with hot 
air, 

The oiling of the whole of the bearings is effected by 
an exhaust-pressure sight-feed lubricator, and the 


engiue crank-case is supplied with oil through a 
hand pump. 

All the controlling gear is fitted on to the steering- 
column forward, and is arranged in such a manner 


that one man can control both the boat and engine. Qa 
this column are fitted the accelerator pedal, reverse 
lever, sparking lever, throttle-valve, water-pressure 
gauge, patent chime whistle (which is worked by 
compressed air generated by a pump off the propeller 
shaft), «ir-pressure gauge, and electric switch. 

A special feature of the boat is the steering-gear, 


Which consists of tubular shafting operated by bevel 
wheels in the steering-column, and a cast-steel worm 
— “o metal worm-wheel on the rudder-head (Fig. 3). 


troubles usually associated with wires and 
“se is are thus dispensed with. The aims of the 
- ‘cers were to build a boat sufficiently strong to with- 
stand the rough usage to which a public ferry-boat is 
exposed, and toinstal the machinery in such a manner 
- to make the risk of danger from fire practically nil. 
it may be added that the rules of the Board of Trade 
in respect to public service petrol-boats are very strin- 
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ent ; but, in addition to this, the Walney Express | 
erry Company, the owners, have themselves adopted 
several other precautionary measures. 








FortigN MgcHANICAL INpDUsTRY.—The gross profits of 
the Dyle and Bacalan Company for the financial year 
ending July 31, 1905, including a A of 90872. brought 
forward from 1903-4, amounted to 92,416/. In this total 
profits derived from the company’s works figured for 
34,5002. ; interest and commissions for 19,691/.; and profits 
realised from operations in securities for 29,137/. On the 
other side of the account, interest figured for 27,799/., and 
expenses of administration for 11,177/. Other charges, 
amounting to 10,621/., carried the outgoings of the year 
to 49,599/., leaving a balance of 42,816/., redu to 
41,1307. by an allocation of 1686/. to the statutory re- 
reserve. Of the balance of 41,130/., 21,000/. was applied 
to the payment of an interim dividend of 5 percent. upon | 
the share capital ; and after providing for the fees of the | 
Council of Administration and an allocation of 805/. to | 
the contingency fund, a supplementary dividend of 14 

r cent. was declared. This dividend absorbed 6300/., 
eaving a final balance of 8999/. to be carried to the credit | 
of 1905-6. The profits derived from the company’s works | 
last year (34,500/.) were nearly identical with the corre- 
sponding profits of 1903-4. The profits for 1904-5 would | 
have appeared considerably larger if credit had been | 
taken for work done upon nine torpedo-boats in course | 
of construction at Bordeaux. Numerous railway and | 
naval orders have been received at Bacalan, and the | 
company is about to lay down two torpedo-boat de- | 
stroyers which are to be added to the French Navy. 
Altogether, the orders which the company has in course of 
execution, or is about to commence at its three works, | 
represent a value of 640,000/. The extension of the com- | 
pany’s business at Louvain and Bacalan will render it | 
necessary for it to increase its means of production at 
those points, 













































CuTirry.—The value of the cutlery exported from the 
United Kingdom in December last was 57,399/.. as com- 
put with 64,212/. in December, 1904, and 61,8637. in 

mber, 1903. In these totals the colonial demand 
was represented as follows:— — 


Colonial Group. Dec., 1905. | Dec., 1904. | Dec , 1903. 











& £ £ 
British South Africa .. 4,942 4,300 7940 
British India ae 5,729 7,859 7446 
Australasia -.. 10,601 | 11,676 7957 
Canada if 6,572 7906 
i 


The United States took British cutlery in December to 
the value of 7360/., as compared with 8194/. and 10,314/. 
in the corresponding months of 1904 and 1903 respec- 
tively. The aggregate value of the cutlery exported last 
year was 666,463/.. as com with 693,5587. in 1904, 
and 685,422/. in 1903. In these totals the colonial de- 
mand was represented thus :— 


Colonial Group. 1905. 1604. 1903, 
£ 2 
British South Africa 54,492 60,033 116.548 
British India 60,046 73.843 68.417 
Australasia .. 132.2738 139,080 110.3812 
Canada 85,250 85,475 80,409 


The United States imported British cutlery lsat year to 
the value of 79,695/.;as compared with 81,203/. in 1904 
and 97,756 in 1903; Brazil, to the value of 33,728/., as 
compared with 38,130/. and 31.871/. re«pectively; and 
Argentina, to the value of 29,360/.. ax compared with 
31,0352. and 22,7342. respectively. It is satisfactory to 
observe that there is still some demand for British cutlery 
in the United States, notwithstanding the great develop- 
ment of the American hardware industry. 
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THREE SCREW ONITEDSTATES CRUISERS, 
To THE Epitor or ENGINEERING. 

Srr,—Noticing a statement in your journal some 
months , by a naval architect of Great Britain, that 
the two: three-screw cruisers of the United States, the 
Columbia and the Minneapolis, had been relegated to 
the training squadron, intimating that their usefulness 
as cruisers was done, I beg leave to send you the en- 
closed clipping from the Army and Navy Journal of 
New York, as evidence that the two vessels named are 
very far from being relegated to the training squadron. 
It 1s well known that both ships have been doing a 
service both at home and abroad, and that no fault 
was ever found with their three-screw instalment of 
machinery, The only fault found with the ships was 
their small tonnage and inadequate battery. Since 
a few naval architects, both at home and abroad, did 
find a great deal of fault, undeserved, with the three- 
screw implacement of engines, which was fitted entirely 
on the score of economy in cruising, it is gratifying now 
to see that they who would use steam-turbine implace- 
ments must perforce, on the score of economy, use three 
screws, or even four screws, in the ships of modern con- 


struction. The extract is as follows :— 
The U.S.S. Minneapolis, from Newport News, Virginia, arrived 
at New York on January 5, to go to the Navy Yard in Brooklyn, 


where she will be thoroughly overhauled and made ready for the 
transferrimg of the flag to Rear-Admiral R. B. Bradford, com- 
mander of the 8rd Squadron, North Atlantic Fleet, from the 
Olympia, when that vessel goes North from the West Indies for a 
general overhauling. 

If in the past three screws were inadvisable, how is it 
that now marine engineers do not hesitate to instal four 
screws ? : i child is the een d - the man.” 

am, Sir, yours respectfully, 
Gro. W. MELVILLE, 
Rear-Admiral, United States Navy, Retired. 
Philadelphia, January 22, 1906. 








THE WEATHERING OF WINDMILLS. 
To THE Eprror oF ENGINEERING. 

Srr,—On account of a similar problem met with in 
determining the best set of sails to give the maximum 
amount of power on sailing vessels, Iam interested in the 
letter published in your issue of December 15, 1905, from 
Mr. D. G. French, on the ‘‘ Weathering of Windmills.” 


The formula, n = p oe for the normal pressure of 


wind on a plane whose normal makes an angle 0 with 
the direction of the wind, is, I believe, intended to hold 
only when the plane has no motion at right angles to that 
direction. ; 

If it is desired to apply the formula to the sail of a 
windmill in motion, it is necessary to take account of the 
change of the angle of incidence due to the sail’s velocity 
around the axis. 

Referring to the figure, in which V is the velocity of the 
wind, and v the velocity of the outer end of the sail, it 
will be seen that, relative to the sail, the wind blows in 
the direction A O, and consequently the angle to use in 
the formula is not 6, but 


(6 + tan-1 4 


v) 
For a given value of yt find the value of @ giving the 


maximum work we have 
2 cos (6 + tan —! 


6 + tan — 3)’ 
( an 
or putting B = @ + tan-? Vv’ 


md 
1 + cos? B 


v 


v) 


(1) W = vain 6.p, 


W = vsin @.p. = 2p.v. sin @ (cos B+ crs° B + 
cos’ B... ). 


(2) ——- = 2 p.r. [cos @ (cos B — cos? B + cos® B....) 


a0 
- sin @ (sin B~3 sin B cos? B+5 sin B cost B—. . . )]=0, 
which gives (3) 
tan 9 = (008 B — cos? B + coe B.... ) 
sin B (1 — 3cos? B + 5 cost B....)’ 
or (3) tan 0=cos B (1 + 2 cos? B + 2cos‘B+....), of 


which the terms above the second power of cos B may 
be neglected, “ince the lowest value of B there is to deal 
with in the mill for which Mr. French gives the data is 
over 60 deg. or 70 deg, 

Solving the equation (3) for @ when ~ = 2.33 gives a 


value of @ = 11.8 deg., which is for the extremity of the 
sail. Ata distance of one-half the radius from the axis 


of the wheel ¥ 2.33 _ 1,16, “or which @=22.5 deg. 


9 
7 


The corresponding values of 6 computed from Mr. 
French’s formula are given in the following table along 
with the angles used for the sails when the mill de- 
veloped the greatest power :— 

0 at Outer Ex- 6 at Half Radius 


tremity of Sail. from Axis. 
v v 
Vv 2.33. v 1.16, 
deg. deg. 
Mr. French’s formula 7.4 13.9 
Windmill tests, No. 1 8 lo 20 Vo 
” ” ’ ons 10 J 22 J 
Encyclopedia Britannica 
formula as applied 
above... =e bes 22.5 





The best results are said to have been obtained when 
the sails were set so that the weather at half the radius 
was 12 on 3 greater than that at the outer extremity. The 
corresponding quantity obtained above is 10.7 deg., which 
agrees fairly well with the setting giving the maximum 
power. — ; 

It is interesting to note that the most efficient setting 
of sails was that at which they approached closely to a 
helical surface. Thus for atrue helix with a value of 0 
of 10 deg. at the outer extremity, that angle would be 
increased 19.5 deg. at half the radius. It seems probable 
that the helical surface would be at least as efficient as 


A 








Os 


(9215) 





the setting adopted, and would undoubtedly have a 
greater range of speeds at which the power would be con- 
siderable. 

In conclusion, I may state I have not had an oppor- 
tunity to refer to the article in the ‘‘ Encyclopedia 
Britannica” which has indirectly caused this communica- 
2 cos @ 
1 cos? 6 
or less approximate, as the law of variation of the total 
normal pressure (of which the decrease in pressure on the 
back surface may, and probably does, play equally as im- 
portant a part as the excess pressure on the front surface) 
could at be expected to be expressed in so simple a 
form. It may also be well to point out that in equation 
(1) » is undoubtedly a function of v as well as of V. 

Thanking you for the use of your valued space, 

Iam, Sir, yours very truly, 
Wiii1am McEvtee. 
United States Navy Yard, Mare Island, Cal., 
January 15, 1906. 


tion, but I imagine the formula n = p to be more 








TRADE-MARKS IN AUSTRALIA. 
To THE Eprror or ENGINEERING. 

S1s,—Merchants and exporters still learn with un- 
feigned satisfaction that the Australian Government 
have just passed an Act whereby trade-marks can be 
protected in Australia. It will be a wise and prudent 
step to make use of this Act ; for not only does it apply 
to all the States of Victoria, New South Wales, Queens- 
land, South Australia, Tasmania, and Western Australia, 
but it enables them to be covered in one application in 
Melbourne. In three or four months the Act will become 
law, after which State trade-marks cannot be applied for 
or renewed. The administration of all the State Trade- 
Mark Acts is transferred to Melbourne. Though State 
trade-mark rights may not have expired, it is advisable 
for applicants to at once apply under the Federal Trade- 
Mark Act. The reasons are:—1. The State rights expire 
sooner or later, and if renewed protection is required, it 
is impossible under any but the Federal Act. 2. If appli- 
cations are postponed till later, a usurper or unauthorised 
applicant may apply ; and if registration ensues, the cost 
Of seotification may exceed the cost of application hun- 
dreds of times over, even if successful. 3. In the absence 
of fraud, registration is regarded as conclusive after five 
years, if continuous use is proved. 4. Futile legislation, 
if not the loss of the marks, is prevented by early appli- 
cation. 

We are, yours truly, 
PHILLIPs, ORMONDE, AND Co. 
Melbourne, December 18, 1905. 








PANAMA CANAL. 
To THE Eprror or ENGINEERING. 

Str,—From the article on the Panama Canal, in your 
issue of December 28, the bulk of — readers, it may be 
taken for granted, will assume that the completion of 
this enterprise is a comparatively near certainty. Prob- 
ably this is the general opinion. It is considered that, as 
the American Treasury is at the back of the undertaking, 
the canal will positively be constructed, and without much 
delay ; whilst the truth is that it can only-be completed 
by favour of the River Chagres, and permission may be 
withheld. All the wealth of the United States may 
quite possibly be impotent before the onslaughts of this 
river in flood. In the earlier part of your article it is 
stated that the canal will be built without locks ; later 
on the Advisory Board is said to be divided in opinion. 
If newspaper telegrams are to be trusted, President 


Roosevelt proposes to have locks. 

The cost of a sea-level canal would be enormous, espe- 
cially as it is believed that recent borings have demon- 
strated the existence of a considerable thickness of 
excessively difficult rock under the Culebra cutting. 
But, allowing that the work were completed, that the 





canal were built through the terrible swamps on the 
Atlantic ‘side, and this prodigious cutting were made, 
what would happen with the first great flood of the river, 
when the waters, pouring down from the mountains, 
would be free to run off both to the Atlantic and to the 
Pacific, and would threaten complete ruin to the surface 
works of the entire length of the canal? These floods are 
of an almost incredible character ; the highest on record 
placed the Panama Railway 18 ft. under water, and the 
railway is always many feet above the canal? A strong 

ument in favour of a lock canal is that the large reser- 
voirs—many square miles in area—which form part of 
that. scheme, would to some extent control the floods, 
and appreciably delay their rush downwards. With the 
sea-level project the reservoirs are impossible, as the 
canal would pass through the only available ground. 
There have been statements recently as to a diversion of 
the Chagres to the Pacific. This is nothing new. Lesseps 
studied it years ago, and found it impracticable. 

The construction of a sea-level canal is sufficiently 
difficult. It is not clear that the addition of locks would 
make itany less formidable. It may be taken for granted 
that the commercial use of the canal will be very small, 
even if no dues were ch , and its main practical 
utility would be to enable the American fleet to pass 
from one ocean to another. For this object the locks 
must be large enough to allow the passage of the biggest 
battleships. It is evident that the cost of the canal with 
such locks will be exceedingly high, leaving the river out 
of consideration. But theriver will decline to be ignored. 
An essential portion of the project is the construction of 
vast reservoirs, which would necessarily depend for their 
existence on their dams. Very grave doubts may be 
reasonably entertained as to the construction of these 
dams. They cannot be built in haste, even if satisfactory 
foundations can be obtained, and there is no probability 
that they could be completed without encountering some 
floods. Even a moderate flood, when half finished, might 
spell irreparable disaster. If completed, the life of the 
canal would always hang on a thread, as a very heavy 
flood might be fatal to the reservoirs and the Atiantic 
end of the canal. 

The American Government has now spent about seventy 
million dollars over the Panama business, and, admit- 
tedly, has no plan ready for the construction of the canal. 
It has received numberless reports, mostly contradictory, 
and has not yet decided the broad question whether the 
canal should have locks, or be without. Whatever the 
final choice, the cost will be so high and the risk so great 
that the Government may be compelled to abandon the 
undertaking. Under the circumstances, it must not be 
assumed that the construction of the Panama Canal is 
certain, or that it will be completed for many years to 
come. 


Yours truly, 
London, February 2, 1906. C. 








‘NAVAL ENGINEERS AND ADMIRALTY 
POLICY.” 
To THE Eprror OF ESGINEERING. 

Srr,—The more one reads the Admiralty Memorandum, 
and reflects upon all it may mean for naval engineering, 
the more one is filled with consternation, if not disgust. 
Your columns have already been very largely devoted to 
letters from correspondents on this subject, and it is in 
the hope that you will be able to publish another that 
I venture a few remarks. 

I think there are one or two points in the Memo- 
randum which have already been touched upon by 

our correspondents, but which will bear reiteration. 

hat the Board of Admiralty, or the officers directly 
concerned for the pro scheme, have not ben 
prejudiced in favour of engineering is apparent. To the 
close observer it is also fairly clear that engineering is 
not given its fair place in relation to other branches of 
the naval service. Shall I not find my sentiments re- 
echoed and confirmed by all marine engineers of any 
repute when I say that engineering has no compeer in a 
British man-of-war. Gunnery is highly important, exe- 
cutive and marine work is equally so, but the realm of 
engineering is so immense that one feels he is safe in 
saying that this subject stands out as paramount. Let 
me say again that the promoters of the scheme 
have regarded executive, marine, and engineering as 
co-equal. This is where a fundamental mistake has 
been made. The realm of one is immeasurably broader 
than that of either of the others, and whereas, for prac- 
tical purposes, I believe it to ba essential that the com- 
manding officer of a ship should have some knowledge of 
engineering, and should find time in his career to study 
the subject without detriment to his other executive 
duties, I have no hesitation in saying that the engineer, 
on the other hand, requires all the application and atten- 
tion possible throughout the full period of his service 
career to be given to his profession, and he cannot afford 
time to obtain a fringe of the information necessary to 
make him conversant with the other subjects contingent 
ona battleship’s existence. = Y 

The premise that engineering is no more important than 
other branches of the naval service is brought out in the 
Memorandum by inference, rather than by actual asser- 
tion, in the paragraph that states :—‘‘It is probable that 
a fair proportion of these officers who go through the E. 
course will be officers who have a special aptitude and 
inclination for engineering work, and who will devote their 
lives to that particular branch of the service, and that 
consequently many of them, after passing the executive 
examination for commander, and so qualified for the 
higher executive ranks, will forego the chance of execu- 
tive command afloat in favour of the important adminis- 
trative positions in the Admiralty and at the dockyards, 
which will be open to officers with high engineering quali- 
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fications. ” This, of course, assumes that the remnant, and | Malta, and, say, Hong Kong. There is no Pacific Ocean 


by far the larger numberof engineer officers who will con- 
tinue to serve in the battleships in charge of our important 
and almost numberless machineries and mechanisms, will 
be officers who have not necessarily any special aptitude 
and inclination for engineering work ; and here, it seems 
to me, is the *‘ failure pivot” around which the Memo- 
randum works, and is doomed. Marine engineers have 
been wondering what their brother officers in the Naval 
Service can have been thinking about to have allowed 
certain parts of the Memorandum to find publicity with- 
out their having entered the strongest possible protest 
against it. The Tribune, of the 30th ult., states that 
‘no Committee was appointed, so far as is known; 
no systematic collection of evidence from recognised, 
if differing, authorities was undertaken; no oppor- 
tunity was afforded to those authorities to express 
opinions on, or to suggest amendments to, the scheme 
of training before it was promulgated. The Board of 
Admiralty, although notoriously overburdened with ad- 
ministrative work, undertook this important task without 
the assistance of a ——e and competent committee.” 
Also, in referring to the provision and training of future 
engineers for the Royal Navy, it further states ‘‘ that 
there is no evidence that the Committee of which Sir 
Archibald Douglas was chairman was so constituted as to 
be competent to deal with this vitally important subject.” 

Now this somewhat dispels the fear that many have 
entertained—that some of our eminent naval engineering 
officers had been contributory to this scheme, which the 
cannot possibly in their hearts have concurred in. If, 
however, any of these officers have had a hand in this 
matter, a time of retribution for them will surely come. 
The best possible way for them to bear the fruit of 
their labour would be to give them charge of the engineer- 
ing department of a modern battleship under the new con- 
ditions.” In this connection it may not be out of place to 
suggest that officers of high rank are doing their level 
best to make a success of this scheme. Have any of these 
done any service whatever on a modern battleship? A 
glance at the recent Navy List will be an eye-opener 
in this respect. Of the engineering rear-admirals and 
captains, of whom it may be reasonably supposed that some 
are lending themselves to this matter, it is well known 
that itis many years since they had a turn at sea. Surely, 
as this is an eminently practical question, officers of 
recent sea experience are indisputably the most fitting 
to offer an opinion, and to assist in the promotion of prac- 
ticalschemes. The whole thing, as it at present stands, 
is too hypothetical, and does not reflect credit upon 
the ability and experience of any engineers who may 
have contributed to it. (This, by the way, it is useful to 
keep in mind.) 

I join with your correspondent in laying it down as 
an axiom, that, however much the past required the fully 
equipped and intellectually trained engineer officer, the 
present and future will require him ever so much more 
so. It is to be hoped that the correspondence in your 
columns, and in other papers, will contribute to this 
desirable end. 

It is devoutly to be anticipated that public sentiment 
will be sostirred as to make the fulfilment of this Memo- 
randum, in so far as it touches engineering, an absolute 
impossibility. The scheme provides for a weaker type of 
engineering officer, and, further, fatally provides for a 
much weaker engineering personnel, in the substitution 
of the stoker for the artificer as watch-keeper. A good 
deal has been made of this matter of watch-keeping, but 
not too much. Nat one of your correspondents appears 
to have pointed out that not only was watch-keeping a 
necessary qualification for the advancement of the arti- 
ficer, but it is also, in this Memorandum, distinctly laid 
down as an equally necessary qualification for the engi- 
neering officer, since he also must have obtained the 
necessary certificate of competency in watch-keeping 
from his captain. 

Now the future engineering watch-keeper will largely 
be the stoker, who will have had two years’ training to fit 
him to take ch of the watch below. If in two years 
the untrained stoker can become an efficient all-round 
watch-keeper, why the necessity for an engineer officer 
to obtain a certificate in this direction before further pro- 
motion? Or, on the other hand, if watch-keeping is to 
play such an important part in an engineer’s career as to 
demand that he should prove equal to it and obtain the 
necessary certificate from his captain, how can it be ex- 
pected that the comparatively raw material can in the 
course of two short years be expected in this respect to 
be anything like level with his engineering officer ? 

fhe whole thing is too absurd to talk about, and it is 
painfully regrettable that at the present time it is impe- 
ratively necessary that such an important paper as yours 
be devoted to this discussion in the public interest. 

_One may join with the United Service Gazette of the 
25th ult., when it says that ‘‘it is probable that the 
fcleme may have to be brought to a more practical 
shape.” That itis impracticable and unworkable is the 
opinion of those best capable of judging, and who are free 
from the prejudices that obtain where officers of sub- 
ordinate rank are necessarily influenced by those of much 
higher rank, who ean advance or block their career. 

Getting back to the artificer and mechanician ques- 
tion—apart from the enormous expense entailed in the 
training of, say, 160 mechanicians, who are now under- 
Stood to be going through the mill—and the consequent 
reduction in the complement of the artificers that the 
Ships will presently carry, there is another important 
point that is worth reflection. Now it is very well known 
‘oat our battleships spend a considerable time in port. 
I think I am well within the mark when I say that, in 
every month, fourteen days at least are spent in harbour. 
Our ships travel at good sped, and can easily get from 
port to port. Our main fleets are based on Gibraltar, 


for them to traverse now, nor do they go far afield in the 
Atlantic. 

A battleship with 1800 tons of coal might burn, perha 
100 tons per day at cruising, &c., speed; at full s 
she would consume possibly about 300 tons per day, 80 
that my estimate of 100 tons is quite low enough. Coal 
capacity, therefore, at this rate would admit of her 
steaming eighteen days, leaving twelve days—probably 
fifteen days—for her to be in port in a given month. 
Now, what are these stoker-mechanicians to be about 
during the fifteen days in port? These men have been 
grafted into the personnel for charge of moving machi- 
nery. It is obvious that they cannot be attending to 
this duty for half the month. They cannot be effecting 
repair work, because they are absolutely unequal to it. 
Here we have a serious wastage, the more serious 
because of the cost in their transformation from the 
stoker to watch-keeper. Again, the reduced comple- 
ment of artificers cannot be engaged on repair work 
while the ships are at sea, because every one knows that 
the main and auxiliary machines are kept going; and 
as has been again and again asked, how in the name of 
common-sense can machinery be repaired while in motion ? 
The truth is, if the artificer is only to dorepair work, he 
will have a quiet time while actually at sea, but be busy 
enough while in port ander the new conditions. Possibly, 
then will be revealed the necessity of importing shore 
hands to help him. The only reasonable solution of the 
business is to allow the fully-trained man to take charge 
of the watches, as hitherto, and by his ability and ex- 
perience prevent the necessity for repairs as far as 
sible, but to effect them cheerfully and efficiently w 
required. He will very grudgingly effect repair work 
which has been caused by the uninitiated in his very 
presence. Has the past, apart from what we may call a 
short transition period, proved that our ships have been 
so unskilfully managed as to seriously interfere with their 
fulfilling their obligations on the sea, and justified the 
adoption of a policy which is both retrogressive and un- 
scientific. ; 

It is already the practice in our battleships to reserve 
one or two artificers for day work ; but it is yet to b 
learned how a full complement of artificers can be simi- 
larly employed when engines are running. Possibly some 
of the supporters, if any, of the scheme will offer us 
some enlightenment on the subject. The well-being of 
the British Navy must be absolutely the first considera- 
tion, and every other idea, whether that of class supremacy, 
or novelty, or what not, must be subservient to this. 

This already too —_ contribution must be brought to 
a close, with the following piquant quotation from the 
Tribune. ‘‘ There is ample evidence that the marine engi- 
neers of the United Kingdom dissent from the conclusion 
reached by the Admiralty, and the scheme is contradicted 
by the universal experience of the mercantile marine as 
to the qualifications essential to an efficient management 
of machinery and boilers in sea-going ships.” 


Yours truly, 
January 31, 1906. Mippie Watcn. 








‘““THE FLOW OF STEAM THROUGH 
NOZZLES.” 
To THe Epriror or ENGINEERING. 

Srr,—I have read with much interest the article on 
“*The Flow of Steam through Nozzles” in your issue of 
February 2, which refers at some length to my paper on 
‘Steam Jets.” I should like to refer to one or two points 
raised by the article. 

The least diameters of all the nozzles in my experi- 
ments were measu as accurately as possible with a 
micrometer microscope, but the results were not very 
carefully discussed, use these dimensions did not 
enter into the calculations made in my paper. This 
accounts for the fact that discrepancies were allowed to 

s without explanation. In the case of nozzle IL, 
owever, there can be no doubt at all that such a shoulder 
as indicated in Fig. 10 of your article did not exist. The 
compound nozzle was turned up in one piece, and every 
care was taken to avoid any such shoulder. The diffe- 
rences in the measured least diameters of II A. and IIB. 
are, no doubt, due to the fact that the least. diameter of 
the compound nozzle did not lie exactly at the plane of 
separation of the two portions, but a short distance down 





the bore of II B, as indicated in a greatly ex rated 
degree in the annexed sketch. The “error” in the least 
diameter of Nozzle II. as compared with II A. and II B. 
arises from a similar cause; the least diameter in this 
case was so far from the open end of the nozzle that no 
very great degree of accuracy could be claimed for the 
measurement made by the means I employed ; your con- 
tributor is probably right in taking 0.1849 in. as being 
nearer the correct least diameter. 

Your contributor is further correct in stating that no 





adequate precautions were taken in my experiments to 





ensure dryness of the steam ; but experimental evidence 
is oo in my paper showing that for the pu of cal- 
culating the effective velocity of the jet on leaving the 
nozzle, by means of the reaction of the jet, the effect 
of small amounts of moisture, or of superheating, could 
be neglected. When it is desired to com the mea- 
sured weight of steam discharged with theoretical cal- 
culations, the dryness of the steam, of course, becomes 
an important factor. On the other hand, I cannot at all 
follow your contributor when he says that the velocities 
as calculated from the reaction of the jet are not the true 
discharge velocities of the steam ; the velocities so calcu- 
lated are not, of course, the velocities at the narrowest 
section of the nozzle, except pend: meer circumstances ; 
but surely no thermodynamic ideration can alter the 
fact that the reaction of the jet measures its effective 
momentum oa leaving the end of the nozzle. The object 
of my experiments was substantially to meusure the 
kinetic energy of bal of steam, or in some cases of 
steam and water mixed, which emerged from nozzles of 
various forms fed at various pressures, and I can see no 
reason for altering the opinion I formed at the time, that 
the reaction method was the best means available for 
measuring the velocity involved. I presume, however, 
that the difference between your contributor and myself 
turns chiefly upon the definition of ‘discharge velocity.” 
T am, Sir, yours faithfully, 
February 5, 1906. Wa ter Rosrnnain, 


_[We have to thank Mr. Rosenhain for the further par- 
ticulars as to No. II. nozzle given in his letter which we 
publish above. These show that there was no shoulder in 
it, a8 we were led to believe. With reference to the ques- 
tion raised in the latter of his letter, our contention 
that the velocity of outflow from a nozzle cannot be cal- 
culated from the reaction, unless the steam is fully ex- 
panded on leaving, is based on the following considera- 
tions. Take the case of a nozzle such as is represented in 


Fig. 2. 

fet v be the velocity of the steam at A B, and w the 
pn a passed per second ; then, if the steam is fully ex- 
panded on leaving the nozzle, the reaction is 


R=“, 
g 


and hence v can be determined from measurements of R. 
lf, however, the nozzle is improperly proportioned to 


NYY 


that the steam is not fully expanded on reaching the 
-— AB, then the measured reaction is no longer given 

yy the above expression, but is increased by p 2, where 
p is the residual pressure at A B, and 2 the cross-section 
of the jet there. 

This residual pressure p is capable of doing a certain 
amount of work; but instead of t work being ex- 
pended solely in increasing the forward velodity of the 
steam, it is partly expended in creating lateral velocity, 
the jet expanding as indicated by the dotted lines. Asa 
consequence, the final forward velocity of the jet is less 
than that calculated from the formula— 


R= vv 
g 


-- 
- 
. 






. 
ee 





This forward velocity of the jet is that alone which it 
is of interest to measure in connection with the propor- 
tioning of steam-turbines ; and, for the reasons stated, 
we hold that it cannot be obtained from the measured 
reaction except when the jet is known to be fully ex- 
panded at its point of issue.—Ed. E.] 





TURBINE PUMPS. 
To THe Epitor or ENGINEERING, 

Sin,—In reference to the turbine pump illustrated in 
your issue of February 2, as a user of this class of pump, 
and a firm believer in its undoubted advantages for 
deep-mine pumping, may I ask you to grant me space 
for a few remarks ? 

The earlier Continental pumps of this type were to a 
great extent unbalanced, or in very uns balance ; 
co uently ball thrust-bearings were largely relied upon, 
and I believe in some cases trouble was caused by exces- 
* Phe design illustrated be ist 

e design illustrated ap to be a very satisfactory 
attempt to overcome the et om difficulty, and assum- 
ing the balance-chamber at the back of the sixth impeller 
to be connected with the suction (as appears to be the 
case from Fig. 5), the pump should be in absolute balance. 

The use of a thrust-bearing would appear therefore to 
be unnecessary, and, I take it, is only introduced as a 
precautionary measure in case of leakage in a compart- 
ment, &c. + 

One drawback to employing these pumps for mining 
work, where the quantity to be pumped varies consider- 
ably, has been the want of an efficient method of varying 
the capacity of the pump to suit the supply without 
unduly decwasing the efficiency. | a 

I am not aware whether, or in what way, this diffi- 
culty has been overcome. If it has been, it would mate- 
rially widen the usefulriess of this class of pump. 

I am, Sir, yours ee | 

London, February 6, 1906, > Bt 
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Smith (Member), will read a paper on ‘“‘The Application of 
Vanadi to Steel : Some Commercial Results.” 

THe Norte oF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
Enerneers. - Saturday, February 10, in the Wood Memorial Hall, 
Newcastle-upon-Tyne, at two o'clock, The following papers will 
be open for discussion :—‘‘ Report of the Committee upon Mecha- 
ni Coal-Outting: Part Il.—Heading-Machines.” ‘‘An Out- 
break of Fire, and its Cause, at Littleburn Colliery,” by Mr. M. F. 
Holliday (Trans. Inst. M.E., vol. xxix., page 294). ** The Develop- 
ment of Explosives for Coal-Mines,” by Mr. Donald M. D. Stuart 
(Trans. Inst. M.E., vol. xxix., page 299). ‘‘ Determination of the 
Specific Electrical Resistance of Coal, Ores, &&.,” by Mr. G, ©. 
Wood (Trans. Inst. M.E., vol. xxx., 99). ‘*The Unwatering 
of the Achddu Colliery, with a Description of the Riedler Express 
Pump,” by Mr. John Morris (Trans. Inst. M.E., vol. xxx., page 
181). ‘*The Great Planes of Strain in the Absolute Roof of 
Mines,” by Mr._ H. W. G. Halbaum [Trans. Inst. M.E., vol. xxx., 

175). The following paper will be read or taken as read :— 
**The Alumino-Thermic Welding Process, and its Application to 
General Engineering,” by Mr. J. Stewart MacGregor. 

THe INSTITUTION OF MECHANICAL ENGINEERS : GRADUATES’ Ass 0- 
CIATION. —Monday, February 12, a special lecture will be given by 
Professor W. OC. Unwin, F.R.S., on “ The Niagara Power Stations.” 
Mr. Edward P. Martin, President, in the chair, All members of the 
Institution are invited. 

Tue Surveyors’ InstiTuTION.—Monday, February 12, at 8 p.m., 
when the discussion on Mr. Marshall’s paper on ** The Valuation 
of Machinery for Rating Purposes,” will be resumed. 

Tue InstitvTe oF Marine Enoingers.—Monday, February 12, 
at 8 p.m., “Combustion of Coal and Formation of Steam,” by 
Mr. J. G. Hawthorn. 

Tue Roya Scorrisu Society or Arts.—Monday, February 12, 
at 8o’clock. The following communications will be made :—1. 
“On the Graphical Transformation of British and American Yarn 
Numbersto Metric Units,” by Mr. Thomas Oliver, B.Se. 2. ‘On 
Ferro-Concrete : A Scientific Method of Employing Concrete and 
Steel in Construction,” illustrated by lantern slides, by Mr. F. A. 
Macdonald, Glasgow. 

Society oF Arts.—Monday, February 12, at8 p.m. Cantor 
Lectures. ‘Modern Warships,” by Sir William White, K.C.B., 
F.R.S. (Five Lectures.) Lecture If]. Wednesday, February 14, 
at8 p.m. Ordinary Meeting.—* The Horseless Carriage, 18*5 to 
1905,” by Mr. Claude Johnson. Colonel H. C. L. Holden, R.A., 
F.R.S., will preside.—Thursday, February 15, at 4.30p.m. Indian 
Section.—‘‘ The Navigable Waterways of India,” by Mr. Robert 
Burton Buckley, C.S.I. The Right Hon. John Morley, 0.M., M.P., 
LL.D., Secretary of State for India, will preside. 

CLEVELAND IN»TITUTION OF ENGINEERS.—Monday, February 12, at 
7.30 p.m., in the hall of the Cleveland Li y and Philosophical 
Society, Corporation-road, Middlesbrough. 1. ussion On paper 
read at last meeting, on ‘‘ The Commercial Utilisation of the 
Surplus Gases from Blast-Furnaces,” by Mr. Gerald Hooghwinkel, 
M.LE.E., M.LM.E., London. Paper :—‘‘Turbines versus 
Piston-Engines,” by Mr. R. M. Neilson, A.M.I. Mech. E., Man- 
chester. 

Tue InstTiTUTION oF ELEcTRICAL ENGINEERS: GLASGOW SECTION, 
—Tuesday, February 13, in the large Lecture Hall, 207, - 
street, Glasgow, at8 p.m. ‘‘ The Maintenance of Underground 
Mains,” by Mr. George L. Black (Associate Member). Adjourned 
discussion. 

Tue InstirvTion oF Orvi. EnGiIngERs.—Tuesday, February 13, 
at 8p.m. Paper to be further discussed :—‘‘ The Railway Gauges 
of India,” by r. Frederick Robert Upcott, 0.S.1., M. Inst. C.E. 
Time permitting, papers to be read :—‘‘ Country Roads for 
Modern Traffic,” by Mr. John Eaton Blackwall, B.A., Assoc. M. 
Inst. C.E.; “*A Plea for Better Country Roads,” by Mr. George 
Robert Jebb, M. Inst. C.E. Students’ visit, Wednesday, apm 
14, at 2p.m. To the Bow-road Locomotive Works of the Nort! 
London Railway. (Assemble at the works. Train from West- 
minster Bridge Station to Bow-road, 1.20 p.m.) 

Tue InsTITUTION OF ELECTRICAL ENGINBERS : BIRMINGHAM LOCAL 
Section.—Wednesday, February 14, at 7.30 p.m., in the large Lec- 
ture Theatre, the University, Edmund-street. A paper will be 
read :—‘‘ Noteson the Construction and Maintenance of Over- 
head Equipment,” by Mr. R. N. Tweedy, Associate Member, and 
Mr. H. Dudgeon. 

Tue Junior INstiTuTION oF ENGINEERS.—Thursday, February 15, 
at 8 p.m., at the Westminster Palace Hotel, Lecture on ‘‘ Archi- 
tectural Design and Expression,” by Mr. H. Heathcote Statham. 

THe INSTITUTION OF MINING AND MsgraLuurey. — Thursday, 
February 15, at the rooms of the Geological Society, Burlington 
House, Piccadilly, London, W., at 8 p.m. The following papers 
will be discussed in the order in which they are given :—1. 
“ Pyritic Smelting,” by Mr. R. C. Alabaster (Associate), and Mr. 
F. H. Wintle (Student). 2. ‘‘ The ‘Acme’ Combined 0 trat 
ing Table,” . Mr. L. H. L. Huddart (Student). 3. ‘‘ Stadia in Care- 
ful Work,” by Mr. A. H. Webb (Associate). 4. ‘‘The Detailed 
Mapping of Stoping Areas,” by Mr. H. R. Sleeman (Associate). 
5. “ Sinking, Development, and Underground uipment of 
Deep-Level Shafts on the Rand,” by Mr. Arthur E. Pettit (Mem- 
ber). 6. “The Hydraulic Filling of a Coal-Seam at Lens, Pas de 
— France,” by Mr. Lionel E. Hill (Student), and Mr. Malcolm 

utt. 

Tue INSTITUTION OF MECHANICAL Enotngers.—Friday, February 
16, at 8 p.m. The fifty-ninth annual general meeting, when the 
annual report of the Council will be presented. A paper on the 
following subject will be read and discussed :—‘“‘ Locomo- 
tive Boilers,” by Mr. G. J. Churchward, Member of Council, of 
Swindon. 

Tue Roya InstiTuTION OF GREAT Brirain.—Friday, February 16, 
at 9 o’clock, Mr. W. C. Dampier Whetham, M.A., F.R.S., on 
“The Passage of Electricity through Liquids.”—Afvernoon lec- 
tures next week. Tuesday, February 13, at 5 o’clock.—Professor 
William Stirling, M.D., LL.D., D.Sc., Fullerian Professor of 
Physiology, R.1I., on “ Food and Nutrition.” (Lecture 1.) Thurs- 
day, February 15, at 5 o'clock. Mr. Henry B. Irving, M.A., on 
“The English Stage in the Eighteenth Century.” (Lecture I.) 
Saturday, February 17, at 8 o’clock. Mr. M. H. Spielmann, 
F.S.A., M.R.L, on “George Frederick Watts as a Portrait 
Painter.” (Lecture I.) 
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THE “DREADNOUGHT.” 
Few, if any, warships built in this or any 
country have excited the same keen and universal 


interest as the Dreadnought, which is to be 
launched at Portsmouth Dockyard to-morrow in 





that the vessel is beyond doubt the most power- 
fully armed, the best protected, and the fastest 
battleship ever laid down. It embodies, not only 
in the general elements of design, but also in the 
details of eyuipment, the great experience and 
knowledge of strategy and tactics of Sir John 
Fisher, the First Sea Lord of the Admiralty, 
universally regarded as the leading exponent of 
our naval policy. His ideas have found expression 
in concrete form through the co-operation of Sir 
Philip Watts, K.C.B., the Director of Naval Con- 
struction, who has ever shown skill and initiatory 
courage, and these qualities have attained their 
fullest scope in the design of this new ship. 

The armament calls for first attention, and, as 
we explained in a previous article—which con- 
tained the first information Rags regarding 
this ship, and practically all the information thus 
far made public—all of the ten guns of the ey | 
armament are of the 12-in. calibre ;* indeed, in all 
the large armoured ships which have recently been 
laid down in the British Navy, this is the only gun 
adopted. . There are many advantages to be derived 
from unification of calibre : the supply of ammunition 
at the naval bases is enormously simplified, while on 
board ship there is less likelihood of confusion, and 
a greater certainty of being able to use the best 
guns effectively up to the last moment of an engage- 
ment, because the remaining store of ammuni- 
tion may be conveyed from one. magazine to an- 
other.in order to serve the gun most conveniently 
placed. This unification is being universally ac- 
cepted, partly as a consequence of British advocacy, 
but mostly because of the reports by attachés pre- 
sent at the Battle of the Sea of Japan. There 
is not, however, the same general agreement as to 
the calibre of gun which should be adopted, owing 
solely to.the amount of attention that must be 
devoted to the question of cost. Most of the 
Powers, however, accept the 12-in. gun, although 
in France there is a strong advocacy of a new 11-in. 
weapon, while in the new Russian cruisers the 10-in. 
gun is being adopted. The deficiency in calibre in 
the latter instances is partly compensated for by 
higher velocities. 

ecent war experience has shown that the gunner 
should be able to strike any target that can be pro- 
perly aimed at, or is within view ; the perfection of 
sighting apparatus is such that these are almost 
synonymous terms. But it is not sufficient to merely 
strike the target—it must be destroyed; and to 
attain this object many naval officers contend that 
more than mere striking velocity is required. The 
mass of the shot counts, and therefore more de- 
struction will be attained with a projectile of 850 lb. 
weight fired from a 12-in. gun than with a 500-lb. 
shot from a 10-in. gun, or a 380-lb. shot from a 
9.2-in. gun, even although these latter, by reason 
of their greater velocity, develop nominally the 
same striking energy. This was obvious by exami- 
nation of the Russian ships sunk at Port Arthur, 
because the smaller shots from the 6-in. guns, and 
even many from the 12-in. guns, failed in what, a cen- 
tury ago, was termed ‘‘ smashing” effect, when the 
old carronades were introduced. Volume in shells 
is also of importance for the same reason, although 
the destructive effect of the contents is directly 
relative to size. There is therefore little chance 
of the 12-in. gun being discarded for a lighter 
weapon of high velocity, even although the direct 
saving in weight on board ship fora pair of guns 
and their mountings within py tert is between 
170 and 200 tons, while the indirect saving, conse- 
quent upon a possible reduction in the dimensions 
of the ship and the power of machinery, is nearly 
threefold. The probabilities are rather in favour of 
even greater calibres. 

There is, however, no obvious reason why the 
velocity of the 12-in. gun should not be increased 
in a way corresponding with that of the new French 
1l-in. or the new Russian 10-in, guns. It is said 
that in the large Russian cruiser, which the Vickers 
Company are building, there will be fitted 10-in. 
guns to attain a velocity in service of 3000 ft. per 
second with a normal pressure in the chamber and 
bore. Such a velocity has only been exceeded on 
purely experimental! trials, and has thus far not been 
regarded by any means as a normal condition, so 
that great interest will be taken in this new weapon. 
Looking, however, to the success hitherto of the 
Vickers ordnance, and to the t influence that 
such success has had on warship power generally, 
there seems no reason to expect other than a satis- 





the presence of the King. This is due to the fact 


* See ENGINEERING, vol. lxxix., page 675, 
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factory issue from this further advance. The effect 
will be a development of energy in the 10-in. 
gun corresponding almost to that of the 40- 
calibre 12-in. gun ; but were the same velocity 
applied to the 45-calibre 12-in. gun, its power 
would be proportionately increased. In the Dread- 
nought, however, the guns of 45 calibres are to 
have a velocity restricted to 2850 ft. per second, 
and will give a muzzle energy of 48,000 foot-tons. 
These guns are being manufactured, with their 
mountings, by Sir W. G. Armstrong, Whitworth, 
and Co., Limited, and Messrs. Vickers Sons and 
Maxim, Limited. 

Up till quite recently the 12-in. gun adopted on 
British ships has been of only 40 calibres in length, 
and the velocity has been more usually 2500 ft. or 
2600 ft. per second. Each gun of the Dondecusht 
will therefore be something like 30 per cent. more 
powerful than those fitted in ships of two years 
ago, double the power of the 9.2-in. gun, nearly 
five times the power of the 7.5-in. gun, and eight 
times that of the 6-in. gun. It will thus be readily 
understood that in offensive power the new ship is 
an enormous step iorward. In the case of the 
Royal Sovereign, Duilt in 1892, and with four 12-in. 
guns of moderate power, the collective energy at 
the muzzle of one round from all of the guns was 
only 159,619 foot-tons. The vessels of ten years 
later had a collective energy of 194,400 foot-tons, 
and in these vessels there were only four 12-in. 
guns, the remainder of the armament being 6-in. 
weapons. In the King Edward VII. class, four 
9.2-in. guns took the place of some of the 6-in. 
quick-firers, and, as a consequence, the energy was 
increased to 270,000 foot-tons. In the first battle- 
ship designed by Sir tg Bee ge when he returned 
to the Admiralty—the Lord Nelson—all of the 
6-in. guns were discarded, and the armament 
became four 12-in. guns with ten 9.2-in. guns ; 
and now in the case of the Dreadnought, with ten 
12-in. guns, the collective muzzle energy of one 
round has gone up to 480,000 foot-tons. Thus in ten 
years, from 1892 to 1902, there was an increase 
of 22 per cent., while in the past five years the 
advance has been 147 per cent. More important 
still, every shot from the Dreadnought will be 
effective at six miles range; whereas in the case 
of the ships of three years ago the maximum range 
was not more than five miles, and even then the 
number of shots fired within a given time was 
only 30 or 40 per cent. of that of the Dreadnought. 

It is contended, however, that there is a 
tendency to make warships merely floating gun- 
carriages, and that calculations as to the collective 
energy of one round, and also of the weight of shot 
fired in a given time, are illusory. As regards the 
former, it may be accepted, so far, at least, as the 
Dreadnought is concerned, that the increase in 
gun power which we have notified has not been 
attained at the expense of any other quality which 
goes to make up fighting efficiency. The new ships 
will meet British Admiralty conditions ; but there 
will be a more common-sense interpretation of this 
phrase, and less of needless duplication. This has 
too often been justified as an effort to ensure 
reliability, which, after all, is only a comparative 
condition. The personal equation has been fre- 
quently undervalued. As to the measurement of 
gun power by the standard of weight of shot and 
collective energy per unit of time, there is no other 
basis embracing calibre, length, velocity, and energy 
of gun, and the efficiency of the breech mechanism 
and mountings. It is true that the maximum 
rapidity of fire attainable may not be utilised in any 
engagement. A large measure ofthe success of the 
Japanese Fleet was consequent = their power of 
restraint, and of making sure that every shot re- 
presented value in progress towards the destruction 
of the Russian ships. But it is necessary that the 
guns should be there, and that the mechanism and 
mountings should give a great rapidity of fire for 
any emergency requiring concentration ; and the 
measure, under some common denominator, of each 
element constituting their power is as important, 
in estimating the design, as the horse-power of the 
machinery, which is not developed at all stages of 
the engagement. 

The distribution of the armament on board the 
ship is equally important. The offensive power 
being concentrated in fewer guns, it becomes neces- 
sary that each gunshould be capable of use through 
a wide angle; in other words, that more of the 
guns than hitherto should be capable of firing 
on either broadside. The obstruction offered by 


deck erections can always be minimised, but there 





is great difficulty in arranging magazines at the 
base of the gun-mountings, so as to ensure an easy 
and continuous flow of ammunition to the guns. In 
a modern high-speed battleship, however, 160 ft. 
to 200 ft. of the length of the ship is required 
for the machinery and coal-bunkers ; and it is 
doubtful if the expedient of placing the magazines 
between the boiler-rooms is prudent, in view of 
temperature and possible explosions. There is 
consequently a strong presumption in favour of 
placing the guns, whose mountings are of great 

epth, and whose magazines require a considerable 
area, forward and abaft the machinery. The Italians 
are said to favour the fitting of six pairs of 12-in. 
guns in the centre line of the ship, and of placing the 
magazines alternately with boiler and machinery 
compartments. The American proposal is to fit 
pairs of 12-in. guns, in two barbettes at the bow 
and in two at the stern, all eight guns being in the 
centre line of the ship, the inner barbettes in each 
case being at a higher level than those in front, so 
that all four guns in the forward part of the ship ma; 
fire ahead as well as on either beam, and that all 
four guns aft may fire astern as well as abeam. It 
should be stated that these guns will not be super- 
posed, as in the case of some of the earlier American 
ships, but will be entirely separate. The arrange- 
ment is open to the objection that the blast 
from the guns in the rear pair may considerably 
disturb the men working the guns in front, and 
especially the captain at the more or less exposed 
firing station, while the unignited gases entering 
through the ventilating-holes on the top of the 
hood may have a stupefying effect on the whole 
gun crew. 

In the Dreadnought both these objections have 
been overcome, the arrangement which Sir John 
Fisher and Sir Philip Watts have devised afford- 
ing the maximum of efficiency. On the fore- 
castle there will be mounted two 12-in. guns 
in a barbette, the centre line being consider- 
ably above the water-level. On each side, a short 
distance to the rear, there will be two other 

airs of 12-in. guns on the upper-deck level, and 
in order to enable these guns to fire ahead an 
embrasure is formed at each side of the forecastle, 
so that all six 12-in. guns may take part in a 
running fight. At the same time four of them can 
be used on each broadside. Aft there are two pairs 
of guns, both in the centre line of the ship, one 
pair to the rear of the other ; but with this differ- 
ence, as compared with the American design, that 
both pairs of guns are on the same level and are a 
considerable distance apart. The four guns, there- 
fore, cannot be fired astern, although they havea 
very considerable arc of training abaft and forward 
of the beam. Instead of placing the guns in the 
fore-and-aft line they might have been mounted in 
echelon, but the objection to this is the same as that 
made to the American plan. Presuming the four guns 
mounted in echelon to be fired on the beam, the blast 
and unignited gases from one pair of guns might 
seriously hinder the work done by the other pair. 
As it is, with the gun-muzzles in line, and a con- 
siderable distance apart, there is less likelihood of 
interference the one with the other, especially as 
the admiral would make it a point in his tactics 
to secure the weather berth. The Dreadnought 
arrangement, it is true, reduces the astern fire to 
two guns, which is less than in any preceding ship 
where there are either 9.2-in. guns or 6-in. quick- 
firers on each quarter. But the pair of 12-in. guns 
should be adequate, in view of the other qualities 
of the Dreadnought, in comparison with probable 
combatants. It is not probable—at all events, for 
several years—-that any of our possible enemies 
will build a ship with greater offensive power, 
or with more admirably distributed and effec- 
tive armour protection. That being so, one is 
justified in assuming that the Dreadnought will 
not require to run before a superior ship. 
Moreover, her speed of 21 knots would prob- 
ably enable her to outclass any more power- 
fully-armed vessel, as in most foreign Powers the 
question of cost must militate against high speed 
with such gun-power. The tactics would be rather 
to swing the ship, so as to bring to bear upona 
following enemy the whole broadside. This was 
undoubtedly Admiral Togo’s procedure, and, as 
events showed, it was the correct one. 

The Dreadnought, therefore, besides having ten 
12-in. guns, will have the enormous broadside fire 
of eight 12-in. guns, which far excels anything in 
previous ships. Since the range in battleship 
engagements of the future is likely to be not less 





than five miles, and as it is essential that each 
shot must have a smashing effect, apart altogether 
from the power of penetrating armour, it may he 
taken that nothing less than a 10-in. gun is of any 
avail ; so the 12-in. gun confers undoubted and 
necessary superiority. The Dreadnought, even in a 
broadside action, is therefore equal to any two 
other ships afloat. None of the guns are at a less 
height than the upper-deck level, and the two for- 
ward barbette guns are on the forecastle. This very 
desirable improvement, which has been carried out 
in all ships since Sir Phillip Watts went to the Ad- 
miralty, adds materially to the fighting efficiency, 
because, in a heavy sea, with the ship rolling 
through 20 deg. or 25 deg., the guns formerly placed 
on the main deck could only be fired intermittently, 
owing to the disap nce of the target from the 
sighting position. In the new ships, with weapons 
on a higher plane, the captain of the gun need 
never lose the enemy on his sights. 

Another important point in reference to the 
armament of the modern ship is the protection 

ainst attack by torpedo and submarine-boats. 

itherto in the British service the 12-pounder gun 
has been regarded as sufficient, but the surprising 
success of the Japanese destroyers in their recent 
engagements, even taking into account the prepara- 
tory work of destruction and demoralisation by 
the battleship and armoured cruiser of the pre- 
vious day, has reawakened the feeling that this 
type of craft has great potentialities, and that a 
rapid-firing weapon of great power is needed to 
check small craft manceuvred with such daring and 
courage as was shown in the Sea of Japan. The 
12-pounder gun has not what we have already 
termed a sufficient ‘‘smashing” effect. The 
Japanese in their new battleships have decided to 
fit a numerous battery of 4.7-in. guns firing 45-lb. 
shots, and curiously enough the Russians in their 
new cruiser are adopting the same weapon, and 
are fitting over twenty of them. In the Dread- 
nought the intention is to adopt an entirely new 
pte ray using an 18-lb. shot, and many may have 
doubts as to the adequacy of this new weapon, 
in view of the immense superiority of the vessel in 
every other respect. 

The placing of the guns on the upper deck has 
materially simplified the arrangement of the armour, 
and here it may be interjected that the adoption of 
turbines has assisted towards this higher gun-plat- 
form, because the weights with turbine machinery 
are lower in the ship, and thus the centre of 
gravity is considerably lower ; at the same time the 
top hamper in the ship has been reduced. The 
main belt in the way of the machinery has been 
increased in thickness to 10 in., and the upper deck 
is armoured. The gun mechanism is protected by 
thick heavy hoods, as in the case of the earlier 
barbette guns; and the gun-mountings, while 
largely protected by the main broadside armour, 
are further shielded by armour barbettes or cylin- 
drical casings. 

The adoption of the steam-turbine has not only 
increased the speed, but has resulted in the im- 
—— of the manceuvring quality of the ship. 

our shafts are adopted, and this has greatly 
facilitated the fitting of a double stern with two 
rudders—a form of stern advocated for some time 
for heavy battleships. The cutting away of the 
deadwood in combination with a balanced rudder 
has improved the turning moment of later single- 
stern battleships by 30 per cent.; and asthe double 
rudder enables a larger area to be utilised effec- 
tively, without increasing the torsion on the 
threaded shaft of the steering gear, there will 
be still better facility in manceuvring. While 
there is no change so far as the upper works 
are concerned, the stern of the ship is doubled 
under water, with two rudders quite 20 ft. apart. 
The deadwood is cut away in each case to provide 
an aperture for the propeller on each of the inner 
shafts, while the two outer shafts project in the 
usual way beyond the shell of the ship some distance 
forward. This duplication of rudder also reduces 
the stress on the steering-gear. It has been found 
in some ships, where the one rudder is operated 
from the rudder-head cross-head by rods connected 
through nuts to a shaft with right and left-handed 
screw-thread, that the torsion on the shaft is very 
severe when the rudder is put hard over, especially 
when the ship is going astern at high speed. The 
duplication of steering-gear with two shafts will 
greatly reduce the stress. The steering - gear, 
which is of the Napier Brothers type, will be of 
the usual design. 
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The contract for the turbine machinery was 
placed with Messrs. Vickers Sons and Maxim, 
Limited, and it is anticipated that with the four 
propellers running at over 300 revolutions, the 
power developed will be equal to 23,000 indi- 
cated horse-power. There will be two high-pres- 
sure turbines and two low - pressure turbines, 
each on separate shafts, and each shaft will also 
carry an astern turbine, two of which will take 
high-pressure and two low-pressure steam. The 
high-pressure main and astern turbines are to 
be on the wing shaft, and the two inside shafts, in 
addition to carrying the low-pressure ahead and 
astern machines, will also have turbines of small 
diameter for cruising purposes. Steam for the 
low powers will pass from the boiler into the 
cruising turbines, thence to the high - pressure 
wing turbines, and back to the low-pressure tur- 
bine before entering the condenser. This will 
enable a full range of expansion to be econo- 
mically attained, even with a small volume of 
steam. 

The steam pressure is to be higher than in any 
previous turbine ship, as the eighteen Babcock 
and Wilcox boilers are to be worked at 250 lb. 
pressure, which will be slightly reduced at the 
high-pressure turbines. The boilers, consistent 
with the latest practice, will be fitted for working 
not only with coal, but with oil fuel. 

In order to reduce the power necessary to attain 
a speed of 21 knots, and to reduce the draught for 
a given displacement—the Dreadnought when ready 
for sea will be about 18,000 tons on 26 ft. draught 
—it was decided to increase the length of the ship 
from the 410 ft. of the Lord Nelson to close upon 
500 ft., with a beam of 82ft. This increase in 
length had the further advantage that it afforded 
greater room forward and aft for magazines under 
the 12-in. guns without interfering with the under- 
water torpedo-tube gear in connection with the five 
submerged tubes. The larger magazine will, of 
course, be forward, where there are six 12-in. guns. 

All the executive officers will have their quarters 
forward. It is somewhat surprising that hitherto 
the Admiralty have continued the location of the 
officers in the stern of the ship—a survival of the 
old sailing-ship and paddle-steamer days—while in 
the merchant service the change was made thirty 
years ago. The conservatism which has hitherto 
been maintained in the service called for the isola- 
tion of the admiral in a flagship, and the commanding 
officer in other vessels, and this has been the excuse 
for placing the principal rooms at the stern, far re- 
moved from the venue of work. In most ships, even 
in ordinary service, the day cabin of the captain, 
which is under the bridge, is most frequently used, 
and in action the ordinary rooms of the officers would 
seldom be utilised. 

In determining, therefore, to entirely re-arrange 
the habitable quarters of officers and crew the 
Admiralty have taken a wise step. There is no 
reason whatever why the forecastle of the ship 
should not be made as attractive and as exclusive 
as the stern, and under ordinary steaming condi- 
tions there will be more comfort, as, even with re- 
ciprocating engines, vibration is least felt forward. 

It will thus be seen that from first to last the 
Admiralty have brought to bear upon the design of 
the Dreadnought not only a well-directed experi- 
ence, but a common-sense determination to retain 
only those traditions of Admiralty practice which im- 
prove the fighting efficiency of the ship, and not those 
influences and traditions which have accumulated 
in the hands of successive Boards, who, not having 
the courage to prefer the modern to the old, com- 
promised matters by adopting both. One other fea- 
ture which deserves reference is the —s with 
which the ship has been constructed. Nominally, 
the keel was laid at the beginning of October, but a 
large quantity of preparatory work had been done 


before this. 
_ Even so, however, it may be said that from the 
time when instructions were given—about seven 


months ago—there has been built into the ship 
5000 tons of material, and it is anticipated that the 
progress of the machinery, guns, gun-mountings, 
and armour will enable the vessel to be completed 
and be on her trials in the early weeks of 1907. 
The completion, therefore, of such a vessel within 
eighteen months — apart altogether from the fact 
that a special effort has been made, and that other 
work may have been delayed or somewhat neglected 
—1s a triumph of British shipbuilding which cannot 
be excelled, if, indeed, it can be approached, in any 
other country. 


THE .APPLICATION OF SCIENCE TO 
INDUSTRY. 


In the ordinary way we should have applied to 
this article the well-worn title ‘‘ Technical Educa- 
tion,” or, perhaps, to avoid monotony, ‘‘ Techno- 
ogical Education ;” but the opening paragraph of 
the Final Report of the Departmental Conaubies 
on the Royal College of Science, &c., just issued, 
induces caution. Nothing is more necessary in 
dealing with questions of science than accuracy of 
expression ; and to get a definition from a source 
so authoritative as a publication of the Board of 
Education is very comforting. This point of termi- 
nology is here of especial importance, so, to set the 
matter at rest for ever, we will quote from the 
paragraph at length, before proceeding to the sub- 
stance of the report :— 


It will be well to premise that by ‘‘ Technical Educa- 
tion” we mean education which at least in part has 
special reference to the actual or prospective occupation 
of the student, and that we use the term ‘‘education,” 
rather than “instruction,” as indicating more accurately 
the nature of the subject-matter with which we propose 
to deal. Further, in order toclear the ground by defining 
an expression which in late years has found a frequent 
place in the literature of the subject, we must observe 
that by ‘* Technological Education” we shall mean the 
branch, or branches, of Technical Education which have 
peculiar reference to the application of science to indus- 
trial processes, as distinct from those branches which are 
peivernesty manual, commercial, artistic, medical, 
egal, or otherwise, in this narrow sense, professional. 


Whether ‘‘ Technical Education,” or ‘** Techno- 
logical Education,” would have been the correct 
title for this article will, we hope, now be clear to 
our readers. 

The report from which we have quoted is the 
result of the last of a series of inquiries extending 
over many years; and, if anything can be made 
perfect by Royal Commissions or departmental 
inquiries, in technical (or technological) education, 
there should now be left nothing to desire. It was 
the great exhibition of 1851 that set the ball rolling ; 
and it has rolled ever since, gathering bulk, like a 
snowball, in the process. There is another like- 
ness to the snowball, inasmuch that there has 
been very little heat in the mass of words to 
transform into the energy of action. What has 
been done has been mostly by private, or semi- 
private, enterprise. In spite of all the official 
talking, technical (or technological) education re- 
mains to-day in the unsatisfactory condition that 
naturally results from disconnected effort. In the 
report under consideration a praiseworthy effort is 
made to remove some of this discontinuity ; but 
it is a pity that there is also a proposal for further 
pure talk in the shape of a Royal Commission ; 
and this is more to be regretted because the talking 
may paralyse the doing. We will, however, proceed 
to details. 

This Departmental Committee of the Board of 
Education was appointed by Lord Londonderry in 
April, 1904; but it now, of course, — to 
Mr. Augustine Birrell, although a preliminary 
report was issued a year ago. The terms of refer- 
ence were “‘ to inquire into the present and future 
working of the Royal College of Science (including 
the Royal School of Mines), and into other matters 
connected therewith.” The expression ‘‘ other 
matters connected therewith ” has been translated 
with liberality. ; 

Sir Francis Mowatt, of the Treasury, was the 
first chairman of the Committee; but in conse- 
quence of ill-health he resigned in December, 1904, 
and was succeeded by Mr. Haldane, K.C. The 
remaining members were Sir W. de W. Abney, 
Sir W. 8. Church, Mr. A. H. Leech, Sir Philip 
Magnus, Mr. Walter McDermott, Mr. F. G. Ogilvie, 
Lord Reay, Sir Arthur Riicker, Mr. Sidney Webb, 
Sir Julius C. Wernher, and Sir William White. 
Sir Edward Carbutt was originally also a member, 
and his death last October deprived the Committee 
of one of its most valuable members. Mr. H. 
Jennings, a mining engineer, also served at 
first, but resigned about a year ago. In the 
technical education of this country we think it 
is not too much to say that engineering should 
occupy the foremost position ; and although the 
late Sir Edward Carbutt had retired from active 
business some years before his death, he was 
for many years engaged in the management of an 
extensive engineering works ; he was, moreover, a 
highly accomplished mechanical engineer, and well 
acquainted with the needs of the technical depart- 








ments of an engineering establishment, both in the 


workshop and the drawing-office. Sir William 
White, who joined the Committee in June, 1904, 
was an exceptionally valuable addition, and tho- 
roughly competent to put forward what is needed 
to complete the technical education of that branch 
of engineering to which he has devoted his life with 
such marked success. He is, indeed, himself one 
of the most brilliant examples of what has been, no 
doubt, the best system of combined scientific and 
practical engineering training which has yet been 
am ecg whilst his strong personality and un- 
ailing resources in expressing his opinions render 
him a powerful champion of any cause he may 
advocate. 

In spite of this it. cannot be said that-the engi- 
neering interests of the country were adequately 
represented on the Committee ; but the same may 
be said of chemistry, the other great branch of 
manufacturing industry which demands scientific 
knowledge of a high order. Sir W. Abney is a 
distinguished savant, a high authority in at least 
one branch of the useful aits which demands 
chemical knowledge, and when principal assistant 
secretary to the Board of Education he doubt- 
less studied the problem of technical education 
from the academic point of view. It is, however, 
hardly possible that a civil servant, however dis- 
tinguished, can have that full knowledge which 
alone comes from experience of what is most 
needed for the educational equipment of a manu- 
facturer. Sir William Church, whose name comes 
next on the list, is a physician of high renown, and 
it = be claimed that he would be a most useful 
member of any body concerned with education ; 
because in medical training we have the nearest 
approach to perfect technical education that is 
anywhere to be seen. We feel sure that Sir 
William Church must have been a valuable member 
of the Committee, but hardly for the leading he 
could have given engineers or chemists through the 
procedure of his own profession. It has been advo- 
cated lately that engineers should mould their 
educational methods on those of the physicians 
and surgeons; but this is not possible. The 
medical student is in an exceptionally fortunate 
position. He has provided for him, in the hospitals, 
establishments wherein the operative part of his 
profession is being constantly practised by the 
great masters of the day ; and it is not difficult to 
graft on to this the needed theoretical and scien- 
tific training. Moreover, the practice of the thera- 
peutic art is, in one important matter, far more 
simple than the work of the engineer. The medical 
man has not to create his subjects ; in fact, he 
mostly subtracts from them ; he carries on what 
in the engineering world would be described as a 
‘repairing trade.” Of course, we recognise that 
in many respects the physician or surgeon has far 
more complex problems to deal with than the engi- 
neer. The conditions that have to be considered 
in each case are, however, so essentially different 
that no analogy is possible, and for this reason they 
should not be taken together. In fact, the appli- 
cation of each branch of science to individual indus- 
tries can only be understood by those engaged in 
the industry ; and, further, it needs far more than 
a we of science to appreciate its industrial 
value. 

The Government Science and Art Department 
was created in 1853 by the addition of a science 
division to the Department of Practical Art, which 
had been established during the preceding year. 
This was in conformity with the Speech from the 
Throne on the opening of Parliament in 1852, when 
it was announced that a scheme for the advance- 
ment of the fine arts and of practical science would 
be brought forward. The purpose was excellent ; 
but it was a mistake—and one for which applied 
science long suffered—to couple the tine arts and 
practical science. In view of the proposals now 
put forward, we may with advantage quote from 
the official programme of the day. The object 
was :— 

The creation in the Metropolis of a school of the 
highest class, capable of aff ing. the best instruction, 
and the most perfect training, which can only be hoped 
for from an institution which the command of the 
most eminent and distinguished talent, the advantages of 
which will be experienced by minor institutions through- 
out the kingdom, not only as furnishing a central source 
of information, but as a means of furnishing competent 
and well-qualified teachera for local institutions, and of 
completing the education of —— who desire higher 
piace than can reasonably be expected of minor 
8ChOO.: 





The leading idea of a great central school of 
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applied science is here well expressed ; but, un- 
fortunately, the performance has not come up to 
the promise, and, though much good work has 
been done, had it not been for private and muni- 
cipal enterprise the country would be in a rather 
bad position in regard to facilities for technical 
education. 

As a result of the action of the Board of Trade 
and the Treasury, the Government School of Mines 
was transferred to the Science and Art Depart- 
ment, and the ‘‘ Metropolitan School of Science 
Applied to Mining and the Arts” was established. 
In 1859 the name was changed to the ‘‘ Govern- 
ment School of Mines,” and this, again, in 1863, to 
the ‘* Royal School of Mines.” In 1881 it became 
the ‘‘ Normal School of Science and Royal School 
of Mines,” and in 1890 the ‘‘ Royal College of 
Science, with which is incorporated the Royal 
School of Mines ;” a title retained up to the present 
time. 

The original intention was that the school founded 
in 1853 should embrace in its activities ‘‘ the 
whole field of practical science ;” but the Royal 
College of Science has been best known in the past 

n connection with the training of science teachers, 
a function which more than once has been officially 
announced as its primary object; and though a 
large number of its students have not followed the 
teaching profession course, our observation leads 
us to conclude that the success of the South Ken- 
sington establishment has not been great in pro- 
ducing leaders in the application of science to 
industry. This does not apply to the mining 
section, which has trained some successful mining 
experts who now hold good positions. 

it would take too much space to follow the his- 
tory of the ‘‘ movement ” originated in 1853, through 
the many phases of its history, but it may be said 
that change and reconstruction has distinguished 
its variegated career ; in fact, it is seldom that the 
school or college has known its own mind for long 
together ; although this was, perhaps, rather due 
to the State control from which it suffered. The 
establishment of science schools and classes in 
various distriets was a feature of the year 1859 ; 
and the pecuniary aid offered by the Government 
led to a large number being founded. Exhibitions 
and scholarships were established, the general idea 
being that the movement should be in favour of the 
‘*industrial classes of the population ;” the test 
of an income limit was established, and this was 
retained in the Science and Art Departments’ 
Directory until 1897 ; but at the central institution 
of the Royal College of Science the effort was made 
towards higher technical education with fee-paying 
students, or those who had been successful in win- 
ning scholarships or exhibitions. 

Passing to more recent events, it may be said 
that a new era, or rather the last new era, dawned 
when Lord Rosebery, towards the end of 1903, 
called the attention of the public to the school by 
a letter to the at in which he alluded to 
the fact that Messrs. Wernher, Beit, and Co. were 

repared to assist the cause of technical education 
y the gift of alarge sum of money. The celebrated 
technical college at Charlottenburg was referred 
to as a model to be followed, and it was under- 
stood that the Duke of Devonshire and Mr. Balfour 
were disposed to support the movement ; so that 
with Lord Rosebery interested, the matter would 
be non-political. It was also understood that Sir 


Francis Mowatt and Mr, Haldane were prepared | i 


to direct the movement. Attention was next pro- 
minently drawn to the subject by Sir William White, 
who devoted some space to it in his address as 
President of the Institution of Civil Engineers. 
His views will be well within the recollection of 
our readers, a leading idea being that Charlotten- 
burg should not be ‘‘slavishly copied,” for what 
might be good for German institutions and German 
customs might not be applicable to this country. 

A conference’ at the University of London, 
under the presidency of Lord Rosebery, was held, 
and though all agreed a changs was necessary, 
the details of a new scheme were too complicated 
to be arranged, the chief difficulty being the over- 
lapping of existing educational institutions, to 
which Sir William White had referred in his 
presidential address. The final outcome was that 
the Departmental Committee of the Board of 
Education was appointed, with Sir Francis Mowatt 
as chairman, to be succeeded, as already stated, by 
Mr. Haldane. 

The report of this Committee contains a great 


secretary, Mr. J. C. G. Sykes, and the assistant 
secretary, Mr. F. E. Douglas certainly deserve the 
thanks accorded to them in the report for the 
large amount of instructive matter brought together. 
The main report states that students in this country 
are not obtaining technological education to the 
extent which is desirable ; there being lack of 
facilities and absence of such co-ordination as would 
permit concentration for more advanced courses in 
a limited number of institutions. The insufficient 
appreciation of employers of the value of technical 
education is alluded to. The defect arising from 
students coming to technical schools insufficiently 
educated to profit by the instruction given is also 
a point to which reference is made. We need not 
enlarge on these subjects, as they have been more 
or less frequently discussed in our own columns. 
The course recommended to overcome these defects 
is as follows :— 


That the present combination of conditions at South 
Kensington points to the desirability of so utilising the 
sources there available, and of making addition to these, 
as to form on that site an institution of the highest 
standing, an institution which, with the staff equipment 
and students that it will command, would go far toward 
remedying the above-mentioned defects. 

Practical measures have already been taken to 
further the generally desirable ends the Committee 
set forth. The Board of Education under the last 
Administration—and there is no reason, we believe, 
to anticipate any change of view—has expressed 
willingness to allow the Royal College of Science 
(including the Royal School of Mines) to be brought 
under a common form of government, and will 
make a grant of 20,0001. a year for staff and labo- 
ratory expenses, with provision in addition for 
certain other minor expenses. This will bring into 
the scheme, which is to be approved by the Board 
of Education, the new laboratories now about to be 
completed. The Commissioners of the 1851 Exhi- 
bition, a body which has played so important a 
part in educational matters, have given the scheme 
their support, and have expressed their willingness 
to place at the disposal of the governing body the 
considerable area of land which is now unoccupied 
at South Kensington. 

What is of equal importance is that the Council 
of the City cal Guilds of London Institute have 
indicated their willingness to bring the Central 
Technical College into a scheme to be framed to 
their satisfaction, on the general lines which have 
been set forth by the Committee. 

The London County Council, as the local educa- 

tion authority, have also given their adherence to 
the proposals. The Council have passed a resolution 
expressing ‘‘ its high appreciation of the important 
proposal ;” and welcomes ‘‘the establishment of 
further provision in London for advanced techno- 
logical teaching and research.” The resolution also 
states that the Council would be well advised, when 
the time comes, to contribute a sum not exceeding 
20,0001. per annum towards the maintenance of the 
Institution. These amounts, with the princely 
donation of Messrs. Wernher, Beit, and Co. of 
200,000I., afford, in the opinion of the Departmental 
Committee, a sufficient maintenance fund to justify, 
at any rate, a commencement of the scheme. 
It will be seen from the above that the scheme, 
if carried out, will form one of the most notable 
features in the whole history of technical education. 
The co-operation of the City Guilds is a most 
important feature, for in the Central Technical 
College there is brought into the scheme what is 
known in business circles as a ‘‘ going concern,” 
with all the prestige and experience gained by 
years of successful work. The object will be to 
give the highest specialised instruction, and there 
is to be the fullest equipment for the most advanced 
training and research in the application of science 
to industry. 

At present the programime is necessarily some- 
what vague in regard to details; and, naturally, 
everything will depend on the way in which those 
eutrusted with the execution of the scheme carry 
it out. Here the important question arises, What 
is to be the nature of the governing body? The 
report suggests it should consist of forty members, 
of whom six shall be appointed by the Crown, four 
by the Board of Education, five by the University 
of London, five by the London County Council, 
five by the City and Guilds of London Institute, 
four by the teaching staff of the new Institution, 
two by the Commissioners of the Exhibition of 
1851, and one by each of the following societies— 





deal of information upon technical education ; the 





Engineers, the Institution of Mechanical Engineers, 
the Institution of Electrical Engineers, the Iron 
and Steel Institute, the Institution of Naval Archi- 
tects, the Society of Chemical Industry, the Fede- 
rated Institution of Mining Engineers, and the 
Institution of Mining and Metallurgy. 

In a governing body of forty members it is 
hardly possible that all will take an active part in 
governing ; but with so many interests to consider 
it is inevitable that the membership must be 
numerous. We should have preferred that the 
technical institutions should have been given far 
more voice in the business than that represented by 
one member each, or nine in all, including the 
Royal Society. These institutions are composed 
chiefly of members who would give employment to 
the students—for, naturally, the old idea of teach- 
ing teachers will form a smaller part of the new 
organisation—and it is the heads of the manufac- 
turing industries who have brought before them in 
@ most practical manner the way in which science 
can be applied to the promotion of productive in- 
dustry. However, as we have intimated, the 
members of the governing body will doubtless 
largely be willing to take little active part in the 
management so long as the particular interests of 
which they will be the custodians are duly protected. 
Much of the practical work of management will 
doubtless be done by committees ; and so far as the 
ultimate object of the proposed college is con- 
cerned — namely, the plan of education—it will 
be well if it is largely left to members of the tech- 
nical institutions and the teaching staff of the 
college. It will not be to the advantage of the 
scheme if these duties are too much influenced by 
those who have not experience in the application of 
science to industry. 

The point raises a question which already bids 
fair to cause difficulty, and may do much to 
neutralise the good intentions of those who are 
working for the scheme’ and those who have 
generously subscribed for its support ; we refer to 
the question of control by the University of 
London. We speak only from the engineering 
point of view; but we think others depending 
on the application of science to their industries 
would agree with us in this. It has been suggested 
by some that the new institution should be 
amalgamated with the University of London ; and 
although the suggestion is not put forward officially 
in the report, it is stated that a Royal Commission 
is propesed to take this matter into consideration. 
So far as engineering science is concerned, we are 
of opinion that such amalgamation would be a 
most dangerous step, and not likely to influence 
the working of the institution beneficially, unless 
very stringent measures were framed to retain the 
control in the hands of those experienced in tech- 
nical education and the application of science to 
industry. Whether such a plan could be adopted 
remains to be seen. The subject is too important 
to discuss at the end of an article that has already 
extended beyond usual limits ; for instance, we 
have not referred to the attitude that will possibly 
be taken by University College and King’s College. 
We shall have occasion to write on this subject 
at a future date; for there are many other im- 
portant matters we have not noticed. We will 
only say now that we consider it would be to the 
advancement of engineering education if the pro- 
posed changes, now they have been mooted, should 
be carried out without delay. That, however, is a 
matter upon which all appear to be agreed ; but 
further inquiry by a Royal Commission should not 
be allowed to hamper the action of the governing 
body, who should be assured of a continuance in 
office for a period sufficient to permit them to 


establish the scheme. 








THE ELECTRIC PRODUCTION OF 
NITRATES FROM AIR. 
On Friday last, Principal S. P. Thompson, 
F.R.S., discoursed at the Benet Institution on the 


fixation of atmospheric nitrogen, and he was able 
to illustrate his interesting lecture with the aid of 
apparatus brought aver from Norway by Mr. Eyde 
and his assistants. In introducing his subject, Dr. 
Thompson accentuated the serious aspect of the 
food problem, basing his remarks upon the survey 
which Sir W. Crookes made in his presidential 
address to the British Association meeting at 
Bristol in 1898. The number of bread-eaters, Dr. 
Thompson stated, is rapidly increasing ; the acre- 
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diminishing. We must therefore try to improve 
the output per acre. That was possible ; for the 
statistical average yield of wheat per acre was, in 
Denmark, 41.8 bushels; in the United Kingdom, 
29 bushels ; in some countries less than 10 bushels. 
The high yields were essentially due to the use of 
fertilisers; but the guano-beds were nearly ex- 
hausted, sewage is almost everywhere wasted, in 
spite of Liebig’s warning of fifty yearsago ; and the 
supply of sodium nitrate from Chili would certainly, 
at the present rate of consumption, not hold out 
longer than. fifty years. The price of Chili salt- 
petre had steadily risen; it was 9. 15s. at 
Liverpool in 1898, and at present 11. But some- 
thing like twelve million tons of nitrate would be 
required to manure the wheat-fields of twenty-five 
years hence, and we applied only 14 million tons 
per year for this purpose now. 

We must, therefore, utilise the nitrogen of our 
atmosphere. Dr. Thompson related how Caven- 
dish tirst in 1781 oxidised nitrogen by electric 
xparking, and he showed the experiment on the 
lines of Birkeland and Eyde, flattening the alter- 
nating-current sparks, produced in a small glass 
bulb, by means of an electro-magnet. The bulb 
was distinctly becoming filled with brown vapours 
after sparking for a minute or two. Passing 
quickly over a whole century in which hardly 
any advance was made in the oxidation of nitro- 
gen, Dr. Thompson pointed to the work done 
since 1880 by the scientists of the Royal Insti- 
tution: Dewar, Crookes, and Rayleigh. As re- 
gards the theory, Dr. Thompson remarked that 
we might imagine the nitrogen molecules N,, 
as well as the oxygen molecules O,, dissociated 
by the spark or by its heat; some of the disso- 
ciated components would unite to nitric oxide 
(NO); but further sparking would decompose any 
NO formed again into N and O, and the NO 
had hence at once to be removed out of the 
zone of action. From the researches of Muth- 
mann and! Hofer, and of Nernst, we knew that 
the percentage of NO formed rose considerably 
with higher. temperature. 

We have dealt in our issue of January 19* 
with the whole problem and with the success 
obtained by Birkeland and Eyde, to which Pro- 
fessor Thompson turned after briefly mentioning 
the technical work of Lovejoy and Bradley, and 
of Kowalski and Moscicki. Professor Birkeland 
was known in the Royal Institution. Dr. Thomp- 
son repeated his beautiful demonstration of the 
action of a magnetic field on cathode rays, the 
shadow of a cross interposed in the rays being 
turned about the axisvef the rays when the longi- 
tudinal field was switched on. Mr. Eyde, and 
several of the able staff of trained chemists, elec- 
tricians, and agricultural experts, who assist the 
Norwegian investigators, were present ; and they 
produced a 9-in. flame disc with the aid of a 4000- 
volt transformer, absorbing nearly 20 horse-power. 
The sputtering arcs roared, and the atmosphere of 
the lecture hall became perceptibly vitiated with 
nitrous vapours, although the electro-magnet had 
been placed. ¢lose to a ventilated shaft. Dr. 
Thompson explained-the arrangements of the Nor- 
wegian works, the experimental installation near 
Arendal on the Skagerrak, and the nitrate fac- 
tory at Notodden, in Telemarken, further inland, 
with the aid of photographs and diagrams ; 
he had visited the installations last summer, and 
he showed also photographs of the fine scenery 
and the abundant waterfalls. The largest furnace 
absorbs 800 kilowatts. In the most recent furnace 
the flame disc spreads in a horizontal, not a vertical, 
plane, the air entering through oblique ducts worked 
in the fireclay facings of the vertically-arranged 
magnetic poles ; the electrodes are horizontal. 

Success has been attained, Dr. Thompson thinks, 
inainly because Birkeland moves the arcs of his 
‘me dise through the air, instead of moving the 

through the are, as his predecessors had done. 
“recimens of the nitrate of calcium produced at 
\otodden were exhibited. The pure nitrate crys- 
‘«'lising with four molecules of water is deliquescent. 

a Tule the solution of calcium nitrate is con- 
ccntrated at 146 deg. Cent., and poured into 
canisters, in which it hardens. This ** Norwegian 
‘irate ” contains, in addition to about 22 per cent. 
' water, 13 per cent. of nitrogen, equivalent to 
‘}/proximately 60 per cent. of nitric acid. The dry 

‘wdery basic nitrate, containing an excess of lime, 
is also very convenient for transport ; this innova- 
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tion is due to Dr. Messel, of London. Hydro- 
electric power could be bought at less than 0.1d, 
per unit in Telemarken. The Notodden Works 
paid 0.047d. per unit, and at that rate the power 
expenditure for the production of 1 1b. of calcium, 
nitrate would work out to 0.78d. According to the 
estimate of Colonel Turretini, of Geneva, the new 
works now in progress at Svaelgfos would be able to 
produce their hydro-electric power at 0.0204d. per 
unit, and in that case the power expenditure would 
be reduced to one-half its present amount. Though 
there is little water-power available in the United 
Kingdom, Dr. Thompson concluded, those investi- 
gations were of the highest importance to our 
country ; the food problem should not be degraded 
to a merely political question. 








MUNICIPAL TRADING. 

Menicipat trading can only be carried on under 
statutory authority, but it is not always easy to 
determine exactly how much is included by impli- 
cation under an Act of Parliament. A case which 
has recently been decided in the Chancery Divi- 
sion involved a question of this kind—viz., whether 
the Corporation of Manchéster, as the proprietors 
or lessees of tramways within and without the 
boundaries of the City of Manchester, were entitled 
under their statutory powers, or otherwise, to carry 
on the business of common carriers within and 
beyond the limits of their tram-lines. 

An action was brought by the Attorney-General 
at the instance of a firm of carriers in Manchester 
to restrain the Corporation from carrying on this 
business. To put the matter in a few words, it 
appeared that while the Corporation had statutory 
powers to convey goods on their tram-lines, they 
had commenced to convey parcels from place to 
place within their jurisdiction, although these 

ls were never carried on the tramway at all. 

n April, 1905, the Corporation issued a pamphlet 

headed ‘* Manchester Corporation Tramways Parcels 

Express,” giving their ‘‘rates and arrangements 

for the conveyance of parcels traftic from Manchester 

to all parts of the United Kingdom and abroad,” 
and also their rates for ‘‘ cash on delivery goods.” 

The plaintiffs alleged that the ide had no 
power to carry on this business. The Corporation 
argued that it was necessary for the carrying on 
by them of their tramway undertaking that they 
should have proper means for carrying and collect- 
ing parcels and providing the usual services ; and 
that for such purpose they had provided offices, 
stables, &c., and had also provided horses and 
vehicles to bring parcels to the dépéts, and to dis- 
tribute the parcels so conveyed to the consignees. 
Mr. Justice Farwell having reviewed the statutes 
dealing with the powers of the Corporation, came 
to the conclusion that they were permitted to 
on the business of carriers, not only along their line, 
but also in connection with it, and as of 
the same undertaking by which they make profit. 

He pointed out that in order to carry out this 
part of their business they were entitled to build 
stations, and to use horses and carts; and, further, 
assuming that it was part of the business for 
common carriers to accept goods on the ‘‘ cash on 
delivery’ system, that the Corporation were en- 
titled to accept and deliver goods on those terms. 
Nevertheless, he made this important reservation, 
which is really the crux of the case. He said that 
the powers of the Corporation were restricted to 
goods which travel along the trams or some part 
thereof, and that there was nothing in the Act to 
authorise the Corporation generally to act as carriers. 
For the same reason he held that the Corporation 
could not act as general agents for the railway 
companies, but only in respect of tram-borne 

In the event, therefore, the plaintiff was 
successful in showing that the Corporation had 
exceeded their statutory powers, and Mr. Justice 
Farwell made the declaration that the Corporation 
were not entitled to expend any part of the city 
funds, or the receipts of their tramway undertaking, 
or the proceeds of any city rate, or any other of 
their moneys, or moneys of the city, for the pur- 
poses of establishing or maintaining or carrying on 
the business of carriers, except as part of and in 
connection with their tramway undertaking, and 
in respect of articles carried along all or part of the 
tramways for the time being belonging, or in lease, 
to the , Pabsoadire tg or on which they have power to 
place or run iages. 

It should be pointed out that this case was 
brought before the Court at the instance of the firm 


of Messrs. Sutton and Co., who carry on the busi- 
ness of carriers and forwarding agents in Man- 
chester and the surrounding district, and who there- 
fore had a personal interest in the matter. But the 
case is not only of interest to those immediately 
affected ; it emphasises the importance of a strict 
watch being kept upon the doings of local 
authorities. The craze for municipal trading has 
extended the operations of these bodies into 
severe competition with the interests of private 

rsons. The local authority is enabled to carry on 
its business under circumstances much more favour- 
able than those in which the private trader is 
placed. The fact that they may administer large 
funds without any close scrutiny on the part of 
those who have subscribed to those funds, the 
apathy of the ratepayers, and the protection which 
is afforded to local authorities by certain Acts of 
Parliament—all these things tend to favour muni- 
cipal as against private trading. We are glad to 
take this opportunity of recording Mr. Justice 
Farwell’s decision in the Manchester case, and can 
only hope that it is an isolated instance of an in- 
fluential local body exceeding its statutory powers. 








HIGH-SPEED ELECTRICAL 
MACHINERY. 

Tue series of Howard lectures on the ‘‘ Influence 
of Speed on the Design of Electric Generators,” by 
Professor 8.. P. Thompson, F.R.S8., was concluded 
on Thursday, February 1, the last lecture being 
entirely devoted to the consideration of alternate- 
current generators. 

Professor Thompson began his lecture by point- 
ing out that great modifications in the design of 
such machines were clearly necessary in view of 
the vastly greater speeds involved. The diameter 
of the rotating part could not be reduced indefi- 
nitely, so that with the high rotational s called 
for, the surface speed was very much higher than in 
ordinary practice. There were three fundamental 
rules, he said, which limited the designer. Firstly, 
the number of poles was fixed, if, as usual, the 

roblem was to produce a machine with a given 
requency at a specified number of revolutions per 
minute. The relation between these quantities 


was given by the equation p = <P af , where p is 


the number of poles, f the frequency in cycles per 
second, and R.P.M. the revolutions per minute. 
The frequency was obviously equal to the number 
of pairs of poles multiplied by the number of revo- 
lutions per second, and from this the equation 
above followed. 

The second condition was that the pole pitch, or 
the distance in inches between the centres of 
adjacent poles measured round the air-gap, could 


not be less than as , where v was the surface 
speed in feet per minute. This expression, again, 
was dictated by the physical conditions of the case, 
and was quite independent of anything but arith- 
metical considerations. 

The third condition, which related to the stress 
on the rotating parts due to centrifugal force, was 
equally poner vy Whatever the designer might 
wish, the fact remained that every pound of mate- 
rial at a radius of R inches from the centre of the 
shaft was acted on by a —e force, given in 
pounds by the expression 0. x Rx (R.P.M.)*. 

Referring to the first rule, Professor Thompson 
showed, bya table in which the number of revolu- 
tions per minute n for a given frequency 
and number of poles been calculated, how 
great were the limitations it imposed. A two-pole 
alternator, for example, to give a frequency of 
45 could not be run at any other speed than 2700 
revolutions per minute; with four poles its speed 
was equally fixed at 1350 revolutions, and with 
six poles at 900 revolutions. Turbo-machines 
never had more than six poles, and, consequently, 
we were absolutely limited to one of these speeds 
for a given frequency ; and that choice even was 

enerally made by the turbine-builder. It would 

interesting, said the lecturer, to notice how the 
limitations mentioned had affected the general 
design of turbo-alternators. There were, in the 
tirst place, always a small number of poles, and the 
pole-pitch had to be wider because of the high- 
surface 8 The rotating part, which in the 
old slow-speed machines was of large diameter, 
and comparatively very narrow, had assumed the 
| proportions of a garden roller. The poles, besides 
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being fewer, were larger, and carried, as a rule, a 
much larger flux. The alteration in design was 
strikingly shown by two wall diagrams; one repre- 
senting a slow-speed alternator, and the other a 
turbo-alternator. The former, which ran at 83 
revolutions, was 20 ft. in diameter, and had a pole- 
pitch of 10 in. and a breadth of 9in. Tae latter 
ran at 1500 revolutions, its diameter was 33 4 in., 
its pole-pitch 26.2in., and breadth 25.5 in. Again, 
the flux from each pole of the slow-speed machine 
was probably between 4 and 5 million lines, 
whereas the flux from the poles of the turbo- 
alternator might lie between 20 and 30 million 
lines, 

The stress due to centrifugal force was also very 
considerable. The pull on every pound of the 
conductors at the surface of the small rotor was 
probably not less than 1000 lb., while in come 
machines it would amount to three or four tons. 
Iron, copper, and insulation must therefore be so 
distributed that the rotor was perfectly balanced 
both statically and dynamically, and the balance 
must be permanent. Changes of temperature might 
cause materials to creep and get out of balance, 
and every possibility of any part ue | adrift 
must be prevented. Much greater specific duty 
was obtained from high-speed machines, and there- 
fore more heat had to = radiated from a given 
surface. This involved careful ventilation, and 
even forced ventilation might be necessary. 

The wide pole-pitch also brought difficulties. 
The end connections of the stator windings were 
longer, and, consequently, had to be most securely 
anchored or held down against magnetic forces, 
which had more metal to act upon and acted at a 
greater leverage. The air-gaps had to be greater, 
and the leakage consequent on the greater magnetic 
dispersion formed a considerable stray field, which 
rotated and set up eddy currents in the windings 
and shields. This wasa serious matter, which as yet 
hardly seemed to be generally realised. Another 
effect of the greater pole-pitch was that the increased 
curvature of the pole-faces increased the length of 
the path of a proportion of the magnetic lines 
The latter thus tended to crowd round against the 
backs of the slots, and the yoke had to be of much 
deeper section to diminish the reluctance due to 
this crowding. 

Another consequence of high speed was the prac- 
tical impossibility of using fine wire windings on 
the rotating field - magnets. The winding must 
consist of stout copper strips, to resist the centri- 
fugal forces. This implied a large exciting current 
and, consequently, a low voltage; hence, fortunately, 
the insulation might be reduced to a minimum. 
From exciting voltages as great as 500 in slow-speed 
machines, we had come down in turbine machines 
to 50, 20, and even 10 volts ; and Professor Thomp- 
son said he would not be surprised if 5 volts was 
not eventually considered quite enough for the 
pur , in view of the great gain in stiffness of 
conductors and in reduction of insulation. 

The output of an alternator, as of a continuous- 
current machine, could readily be calculated with a 
knowledge of the priucipal constants of the machine. 
If d and l were respectively the diameter and length 
of the armature in inches, the product of these 
quantities would be a function of the output ; or 

a@xl= 8x K.V.A. 


It should be noted that when this formula was 
applied to alternators, the last factor must be the 
kilovoltamperes of the machine at full load, and 
not the real kilowatts. The less the power factor 
of the machine, therefore, the greater must be the 
armature dimensions, other things being equal. 

The factor 8 depended on many things, and could 
be evaluated by the equation 

Pie >.) _ dae 
Kx Bexqxyxv 
where 
x = a coefficient, depending on form-factor of field 
= epee of cvils, which may be taken 
as 1.11. 
B, = the flux density in the air-gap (inch units). 
q = amperes per inch round the circumference of 
the armature. 
W = ratio of pole span to pitch. 
v = velocity in feet per minute. 

As v was so high in turbo-alternators, the value of 

8 was correspondingly diminished, and the output 


of such machines might be three times that of a | book 


slow-speed machine of equivalent armature dimen- 
sions. Professor Thompson gave values of 8 calcu- 


lated for eight different machines, the values| book has 
ranging between 0.65 and 1.4. 





A number of lantern-slides were then shown, 
illustrating the development of the alternator for 
high oo From huge machines built to run at 
about 70 to 80 revolutions per minute, the pictures 
changed to small and unimpressive objects, which 
outwardly looked nothing more than a cast-iron 
cylinder at the end of the turbine shaft. The 
interest of the high-speed machines, however, lay 
in their internal details. The earlier alternators 
had been built with rotating armatures ; but now 
the rotating field was the universal practice. The 

les were generally solid, and many ways of hold- 
ing the field coils against the centrifugal force had 
been tried. Simple shoes had been fitted to the poles 
and held on with set-screws—a method favoured for 
a while in Germany, but now abandoned. The 
Westinghouse Company had a solid pole with 
corners keyed into wedge-shaped grooves in the 
end of the pole—a particularly strong construction. 
Parsons used pole-shoes having a T-shaped slot, 
which was d over a corresponding poveeien 
on the pole core. The coils were held in by corner- 
pieces of brass, which were bolted between the 
roots of the poles, and whose faces pressed against 
the sides of the coils. The poles themselves were 
formed out of a solid cylinder of steel, which was not 
bored through for the shaft. The latter was made in 
two pieces, one being hydraulically pressed into a 
hole at each end of the steel cylinder. As much 
credit was due to Parsons, said the lecturer, for 
the development of the turbo-alternator as of the 
steam-turbine. He had had to go through the mill 
in the first place and find out practical ways of 
making alternators to run at what were then 
uuheard-of speeds. 

Brown took up the design at the time when it 
was found impracticable to use rotating armatures, 
and made his fields from a solid steel cylinder. 
The ingot when turned was ploughed along the 
sides and across the ends with deep grooves to hold 
the windings. The shaft was put into a hole at 
each end, and heavy bronze caps were fitted over 
the end connections to keep them in place. The 
Westinghouse Company also used a solid cylindrical 
field, but milled deep ventilating-ducts at intervals 
into the metal transversely to the winding-grooves. 
The Curtis alternators had to be particularly well 
ventilated on account of their position above the 
high-pressure end of the turbine. They were 
arranged to draw air downwards to prevent heat 
being carried up from the turbine, or any steam 
from a leaky gland, which would injure the wind- 
ings. The work of many other makers of turbine- 
alternators was referred to by the lecturer, but the 
"age lines of construction and the arrangements 
or ventilation were very similar. Some preferred 
to let the hot air escape where it liked through the 
sides of the casing, and others caused it to circulate 
along a definite path, and escape through a definite 
outlet ; but all agreed in paying great attention to 
thorough cooling. 

The necessity for good ventilation was obvious 
when one considered the far greater duty of the 
active belt in a high-speed machine. In a number 
of old machines the watts generated per cubic inch 
of active belt ranged from 57 to 81; while in a 
series of turbine-generators considered they varied 
from 168 to 288. Three times the duty was ob- 
tained from the same amount of material, and thus 
a proportionally greater amount of energy was 
transformed into heat, which had to be carried 
away by the ventilation of the machine. It was 
quite certain that the high-speed alternator was 
the machine of the future. The economy of a 
turbine set was, perhaps, no better than that of a 
modern slow-speed engine set, and no saving was 
to be expected in boiler and auxiliary plant ; but 
the economy in metal, engine-room space, and 
foundations was enormously in favour of the 
turbine sets. 





Setu’s Directory or ReGistereD TELEGRAPHIC AD- 
DRESSES AND NATIONAL List or Lance COMMERCIAL 
Hovses.—Price (including three supplements issued 
quarterly) 2is. Henry Sell, 166, Fleet-street, E.C. This 
is the 21st year of issue of this book ; it is complete to the 
end of 1905, and gives every additional telegraphic ad- 
dress or alteration registered at the Post Office up to 
December 31 last. Besides the postal and telegraphic 
addresses, and telephone numbers of London and pro- 
vincial firms carefully classified, as in former editions, the 
_ gives interesting information on trade and com- 
m matters generally, and contains a very complete 
directory and buyers’ guide, under trade headings ; - a 
complete list of British consuls in foreign countries. This 

k become an indispensable item in the equipment 
of the offices of merchants and manufacturers. 





NOTES. 


Tae SummMEeR MeetinGc or THE [Ron anv STEEL 
INSTITUTE. 

A CIRCULAR has been issued by the Secretary of the 
Iron and Steel Institute, Mr. Bennett H. Brough, 
announcing the pleasant news that, in place of the 
ordinary autumn meeting, there will be, this year, 
asummer meeting, which will be held conjointly 
with the American Institute of Mining Engineers. 
The meeting will be held in London, and will last 
from July 23 to 29. The Lord Mayor has consented 
to act as chairman of the reception committee, and 
will give a conveérsazione at the Mansion House on 
the evening of July 24; while the annual dinner 
will be held at the Hotel Cecil on Friday, July 27. 
A programme of the visits and excursions to be 
made during the meeting will be issued when the 
arrangements are sufficiently matured. The meet- 
ing, it will be seen, will be held the week previous 
to that of the Institution of Mechanical Engineers, 
which opens at Cardiff on July30. Although in some 
respects it is not convenient to have the meetings 
of two important technical societies almost overlap- 
ping, yet in the present case there may be some ad- 
vantage. The Mechanical Engineers’ ineeting is to 
be in one of the great centres of the iron and steel 
industry, and, no doubt, many of the American 
visitors will take advantage of the gathering to visit 
Cardiff also, as this will be possible without toss 
of time. The fact that the American Institute of 
Mining Engineers and the Iron and Steel Institute 
are to hold a joint meeting in England is a matter 
for congratulation ; and when we remember the 
great success of the Chicago meeting of 1904, under 
joint presidency of Mr. Swazey and Mr. Wicksteed, 
we can only hope that the approaching London 
meeting will be as much enjoyed by our American 
friends as the members of both the Iron and Steel 
Institute and the Institution of Mechanical Engi- 
neers enjoyed the generous hospitality of New York 
and Chicago the year before last, and on the memor- 
able visit to America of the former society in 1890. 
The spring meeting of the Iron and Steel Institute 
will take place, as usual, in London, on May 10 
and 11. 


Tae DEVELOPMENT OF ARMOURED Suir Desicn. 


On Monday last Sir William White gave the 
second of his series of five Cantor lectures on 
‘* Modern Warships ” at the Society of Arts. He 
gave a sketch of the development of armour and 
artillery and the manner in which improvement in 
one reacted on the other, dating his comparison 
back to the introduction of shell fire and the 
proposals of General Paixhans, to fit iron plates to 
the sides of ships—a scheme declared imprac- 
ticable by the French Commission. The work, in 
this field, of Stevens in the United States, the 
floating batteries of the Crimean War, and the 
consequent construction of the ironclad frigates of 
our own and the French Navies, were referred to. 
The thickness of armour was at first 4} in. to 
5 in., a thickness sufficient to resist the heaviest 
spherical projectiles of the day. The introduction 
of rifled ordnance in the Navy soon altered this 
condition, and led to increasing thickness of 
armour until, in the Inflexible, the maximum was 
reached at 2 ft. of iron plating. Further improve- 
ment in guns led to the adoption of compound, 
Harveyised, and Krupp armour. The way in 
which these changes affected the disposition of pro- 
tective plating was illustrated by means of the 
lantern ; sectional drawings and perspective views 
from photographs of the ships being thrown on the 
screen. As an indication of the advances made, Sir 
William stated that 15 in. of the best iron armour 
offered the same resistance to perforation as 12 in. 
of compound or ordinary steel armour, 7} in. of 
Harveyised armour, or 5 in. of Krupp armour. lu 
the King Edward VII. class the total weight of the 
armour protection was nearly 30 per cent. of the 
displacement, and out of the total cost of 
1,300,0001., armour represented about 400,00(/. 
In first-class armoured cruisers the cost of the 
protective material was about 15 to 20 per 
cent. of the total cost. When the Naval Defence 
Act of 1889 was introduced the total output of 
armour in this country was about 8000 tons a year, 
produced practically by two factories ; at present, 
the lecturer said, there were five such factories 
with a possible annual output of at least 40,000 
tons. In concluding this lecture Sir William White 
referred to the great credit that was due to the 
private manufacturers for their enterprise in layin 
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down plant and providing facilities for the manu- 
facture of war material. 


Tue Economy or Marine STeaM-TuRBINEs. 


An interesting proof of the growing belief in the 
economy of steam-turbines is affurded by the guar- 
antees offered by various builders in connection 
with the construction of a fast mail steamer for the 
Roumanian State Railway service with Constanti- 
nople and Alexandria. ‘This vessel, of 360 ft. in 
length, 43 ft. in beam, and 26 ft. 6 in. in depth, is 
to carry a dead-weight load of 1500 tons on a draught 
of 18 ft., and is to steam 18 knots with twin-screw 
triple-expansion engines, developing 7000 indicated 
horse-power. One or two of the firms submitted 
alternative designs, with the Parsons steam-turbines 
driving three shafts and three screws ; and they 
guaranteed that, in attaining a speed of 18 knots 
with the load already indicated, the coal consumption 
should not exceed 7716 lb. per bour. As the tur- 
bines would be lighter, the displacement of the 
ship would be lower, and less power would be 
required to attain the contract speed. But what the 
shipowner is concerned with is the expense involved 
for a given duty, and, consequently, the consumption 
per hour appeals to him as readily as any other 
standard. In the case of the reciprocating engines 
it was stipulated that the consumption should not 
exceed 1.543 lb. per indicated horse-power per 
hour, which works out, for the 7000 horse-power 
required for 18 knots, at 10,801 lb. per hour. 
This rate for reciprocating engines is by no means 
high. The turbine machinery therefore requires 
3000 Ib. less coal per hour, a saving on the fuel 
consumption for reciprocating engines of some- 
thing like 30 per cent. Strict penalties were 
specified in connection with all the results. In 
the event of an excess of consumption, the penalty 
is to be 401. for each 1 per cent. over the rate 
stipulated (1.543 lb. per indicated horse - power 
per hour); and if the rate exceeds 1.85 1b., the 
vessel may be rejected. Any diminution in speed 
is to involve a fine in the proportion of 32001. per 
nautical mile; and if the speed should be less 
than 17} knots, the vessel may be rejected. In 
respect to power, an excess of 3 per cent. is per- 
mitted, but for each horse-power over this excess a 
penalty of 121. is to be exacted, and the vessel may be 
rejected if the rate exceeds 7500 indicated horse- 
power. Under these conditions the guarantors of a 
rate of consumption for turbine machinery must 
fully realise that they are able to implemenf their 
promise. The tenders for this vessel were opened 
in public, and the amounts at once announced. 
French company, the Chantiers Loire—no doubt 
due to the large shipbuilding bounty which is 
payable even on vessels built for foreign Powers 
—submitted the lowest tender, 91,8001., and 
promised delivery in 12} months. The next 
lowest tender was that of Messrs. William Beard- 
more and Co., Limited, of Glasgow, who asked 
100,000/., but promised delivery in 12 months, 
the shortest time offered by any of the firms. 
Next came the Vickers Company, with the price 
2000/. higher. Then followed Messrs. Burmeister 
and Wain, of Copenhagen, and the Chantiers 
Penhéct, of St. zare, each of whom asked 
106,0001., and 14 months’ time. The Fairfield 
Company, of Glasgow, submitted alternative 
designs, and asked 107,5751. and 111,927/., with 
14 months for delivery. The other firms ranged 
up to 146,000/., an Italian concern being the 
highest. The German companies were something 
like 25 per cent. above the lowest. 


ALEXANDRIA Harsour Extensions. 

Steady progress is being maintained in the har- 
bour extensions now taking place in Alexandria, 
and on which the Egyptian Government is expend- 
ing large sums of money. The works in progress 
will ‘;nmensely increase the accommodation of the 


port, so relieving the congestion from which the 
ship) ing now suffers ; practically the centre of 
& new port is in process of formation in the 


Western side of the harbour between Gabbary 
and Mex. The works comprise moles and quays, 
the |tter chiefly for coal and cattle, together with 
timb.i. The extension of the coal quays involves 
the rolongation of the State Railway lines from 
Gabbiry, and a special credit has been opened for 
this purpose. The jetty begun last year is being 
extended to a total length of 200 metres, and the 
breakwater, to be 450 metres in length, will start 
fron: ‘he end of the jetty, extending in the direc- 
on of the smaller lighthouse on the large break- 





water, which is also to be prolonged to the extent 
of 450 metres. Shipping will pass between these 
two breakwaters, which will efficiently protect the 
harbour from westerly and south-westerly gales. 
A new pass is being dredged at the entrance of the 
harbour, in the direction of the large Mex light- 
house, with a width of 500 ft. and a depth of 35 ft., 
as compared with the 300 ft. of width and 30 ft. of 
depth of the existing pass. It is intended to reserve 
one of the passes for in-coming and the other for 
outgoing ships. A lighthouse to be built in the 
neighbourhood of the new pass, for the purpose of 
indicating its situation, isin contemplation. Apart 
from the main works just mentioned, operations are 
in progress on a new quarantine jetty, to permit of 
the direct disembarkation of cattle and Jive stock 
into the quarantine park. The arsenal quay is 
being enlarged on the west side of the floating 
dock, and the jetty protecting the arsenal, actually 
8 metres wide, will be enlarged to 100 metres, to 
allow of four new berths being created. The exist- 
ing ‘‘K” quay is being increased in area for the 
building of new warehouses. The foundations for 
this work are now practically completed. The 
earth and stone employed in the works are derived 
from the land between the Mex road and Lake 
Mareotis ; and this land, when levelled, will form 
a building estate of considerable value and extent. 
The quarry in the rear of the semaphore, by the 
side of the new Gabbary dock, will eventually, 
when exhausted, form the site of timber dépéts, 
while the higher land, known as Omel Koubebeh, 
will be levelled in order to be utilised for the 
timber quays. The chief engineer of the Ports 
and Lighthouses Administration has devised a suc- 
cessful method for the making of embankments. 
To obtain a solid foundation, the mud and silt in 
the sea-bed have to be cleared away. This is 
effected by throwing down immense quantities 
of sand, whose weight clears the mud away 
by force of pressure. The dredgers are then 
utilised to dig out the site for the walls, with a 
9-metre foundation. Blocks of 9 cubic metres, 
quarried at Mex, are laid down to carry the super- 
structure. The harbour extensions, as a whole, 
form an engineering enterprise of the first rank. 
They are interesting and comprehensive in design 
and execution. They constitute the most im- 
portant marine works executed in Egypt for many 
years past, aiming as they do at an entire re- 
modelling of the foremost port in Egypt to answer 
the needs of the vastly increased shipping which 
the growing trade and prosperity of Egypt have 


A | called into existence. It is not too much to say 


that when the work is finally accomplished the 
port of Alexandria will be one of the finest 
equipped in the Mediterranean, whether on the 
European or on the African seaboard. 


Recent Developments IN Exvecrric Lamps. 


A review of the developments in the manufac- 
ture of electric lamps, more particularly of the 
many modern types al temp which are now coming 
into commercial use, was given before the Society 
of Arts last Wednesday evening by Mr. Leon 
Gaster. The manufacture of the ordinary carbon 
filament lamp, now more or less understood by the 
general public—or, at any rate, by those who saw the 

rocesses carried out on a working scale at Olympia 
ast year—was illustrated by lantern-slides and 
samples showing the very of the Robertson 
Company. Mr. Gaster was strongly of the opinion 
that there should be a legal unit of light, and that 
carbon filament lamps should be constructed to a 
standard specification. The best lamp-manufac- 
turers would welcome the step as a protection 
against the cheap imported lamps which disgust 
the consumer and retard the progress of electric 
lighting. There is no difficulty in now manu- 
facturing 100-volt lamps consuming only 3} watts 
per candle-power, and having a useful life of 
600 hours before there is a drop of 20 per 
cent. of the initial candle-power. At the higher 
voltage commonly used lamps can now be guaran- 
teed not to exceed a consumption of 4 watts 
under the same conditions, but it is expected 
shortly to be able to make these lamps of the 
same efficiency as those for the lower voltage. 
The most promising improvement of the carbon 
filament appears to be by graphitising it at the tem- 
perature of the electric furnace. This process is 
now in practical operation, and it is said the effi- 
ciency is at starting 2.5 watts per candle-power, 
and the lamp will Fine 500 hours without a drop 
of more than 20 per cent. in candle-power. The 


first of the distinctly modern lamps was the Nernst, 
the life of which is now lengthened by the makers 
to 450 hours. The efficiency is from 0.9 to 1.9 watts 
per candle-power, but the lamp has the disadvan- 
tages of not starting ——a and of not allowing 
its polarity to be reversed. The filament consists 
chiefly of zirconia, with the addition of alittle basic 
oxide of the yttria group. The Osmium lamp has 
an efficiency of 1.5 to 1.8 watts per candle-power, 
but so far lamps are not on the market for pres- 
sures greater than about 75 volts, though i10- 
volt lamps have been manufactured. The tan- 
talum lamp consumes 1.5 to 1.7 watts per 
candle-power at a rated life of about 550 hours ; but 
if run at a slightly lower efficiency, using from 2 
to 2.2 watts per candle-power, it will last for 1000 
hours. It seems found in practice that on alter- 
nating circuits of more than 26 cycles per second, 
the lamp is unsatisfactory, while its life is very 
short if worked at more than 100 cycles. The 
110-volt lamp has a filament 650 millimetres long 
and only 0.05 millimetre in diameter, so that it 
seems hardly practicable to increase the voltage. 
Still another new metal, zirconiam, has been used 
recently, and a zirconium lamp was exhibited, 
though not yet obtainable in the open market. The 
consumption was claimed as 1.2 watts, with a life 
of 500 hours ; but the lamp needs careful handling, 
and at present isonly made for low voltages. The 
mercury vapour light was next described. Its great 
drawback is its ghastly colour; to correct this is 
not easy, as suitable substances added to the mer- 
cury seem all to attack the glass. In the Bastian 
lamp the reflector is painted with rhodamine, which 
supplies some red rays. The mercury lamp is said 
to be particularly soothing to the eyes for fine work, 
and is undoubtedly good for photography. Arc-lamps 
have developed in two forms: the enclosed type, 
allowing smaller lamps, longer hours of burning, 
and less powerful light ; and the flame arcs, noted 
for their brilliant orange colour. Enclosed arc- 
lamps are now made to burn singly on 100-volt 
circuit and higher, and the little © Mi et” arcs 
only take about 2 amperes of current. The flame 
arc-lamps use inclined carbons, so that there is no 
shadow cast. A very long and luminous arc is 
obtained by the use of carbons impregnated with 
calcium, strontium, barium, &c.; but fumes are 
given off, which must be allowed to escape and kept 
from the working parts of the lamp. The carbons 
are thin, and are consumed rapidly, so that magazine 
feeds are often fitted, which allow intervals of 
burning from 40 to 50 hours before the lamp needs 
re-trimming. 





GoLp.—The value of the gold imported into the United 
Kingdom in December was 2,191,508/., as compared with 
3,823,034/. in December, 1904, and 3,187,751. in Decem- 
ber, 1903. The principal gold-producing colonies made 
the following contributions to these totals :— 


| Dec., 1905. | Dec., 1904. Dec , 1903. 





Colonial Group. 
£ | £ £ 
British South Afric 1,485,922 | 1,015,213 1,814,482 
British India «»«s~—« 108,485 | 1,260,027 727,917 
Australasia... ..  .., 148,252 870,677 887,620 
Canada ae, See, a nil nil nil 


The imports from other quarters of the wor!d last month 
were unimportant, except in the case of Germany, which 
sent gold to the value of 204,700/. The value of the gold 
imported in the whole of last yearamounted t038,567, 8001., 
as aiunent with 33,876,588/. in 1904, and 28,657,393/. in 
1903. In these totals the four principal Colonial groups 
figured as follows :— 


Colonial Group. 1905. | 1904. 1903. 





& £ 2 
British South Africa -. 21,284,384 | 16,842,257 14,020,244 
British India ee -. 7,066,607 7,956,128 4,838,641 
Australasia .. oe -- 4,046,835 4,687,185 5,817,784 
Canada ée a 1,120 | nil nil 


The increased available supplies of labour in the Trans- 
vaal told considerably upon the receipts of gold from 
South Africa last year, but gold was shipped less freely 
both from British India Australasia in 1905. The 
py vee of gold from Gern.any last 4 were valued at 
,489/., as compared with 1,846,212/. in 1904, while 
é"receipts from Mexico and Central America last year 
were valued at 872,681/., as compared with 790,212/.; those 
from Belgium at 715,870/., as com with 408,278J. ; 
and those from West Africa at 328/., as com 
with 343,676. The receipts from other quarters were 
comparatively unimportant. The value of the gold 
exported from the United —— last year was 
30,829,342/., as compared with 33,039,138/. in 1904, and 
27,776,512/. in 1903. It follows that the imports exceeded 
the e last year by 7,738,553/., as compared with 
837,450/. in 1904, and 880,881/. in 1903, 
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THE RAILWAY GAUGES OF INDIA. 

Ar the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, January 30, Sir Alexander 
Binnie, President, in the chair, the pe read was ‘‘ The 
Railway Gauges of India,” by Mr. F. Te Upeott, C.8.L, 
M. In«t C.E. The following is an abstract of the com- 
munication :— . ; ) 

The author submits this paper for consideration with 


the object of obtaining opinions from those qualified, both | H. E 


rience and their present interests, to 
various suggestions made. The prin- 
r relate to the 5-ft. 6-in. 


— 
: 


from their past ex 
advance views on t 
cipal points discussed in the pa 
and ewe gnape lines only, an : : : 

1, The possibilities of making a uniform gauge in India. 

2. Whether the cost and the confusion necessarily en- 
tailed in arriving at a uniform gauge would outweigh the 
advantages. 

3. Whether the growing needs of traffic can be met by 
retaining different gauges, and treating each case on its 
meritsas it arises. ; 

The paper points out that India is self-contained, and 
therefore no question need be entertained of linking up 
adjoining countries by a.unform gauge; also, that the 
original policy of confining special gauges to definite areas 
has not been rigidly enforced ; although this departure 
has actually resulted in a benefit, as it has-given 5000 
miles more of open line than might otherwise have 
existed at the present time. 

The existing mileage of the four gauges, open or under 
construction, was at the date of the latest available infor- 
mation :— 


0 for Under 
raffic. Construction. 
Miles. Miles. 
Standard gauge (5 ft. 6 in.) 14,477 1162 
Metre pe Te Pe, 11,421 1273 
Light | (Ss © es) 7 575 
Pu O35 262 113 


The author raises the question whether the metre-gauge 
system should be allowed to enter the great seaports of 

alcutta, ane and Karachi, and points out the neces- 
sity for the northern and southern metre-gauge systems 
being freely connected. 

The advantages of a uniform gauge are then demon- 
strated, as :— 

1. Eliminating trouble and cost of transhipment. 

2. Giving a wide field for interchange of rolling-stock. 

3. Simplifying concentration of troops, material, and 
supplies in military operations. 

niformity of gauge may be obtained by :— 

1. Changing metre gauge to standard gauge. 

2. Changing standard gauge to metre gauge. 

3. Adopting a 4-ft. 8}-in. gauge. 

The first method would give greater capacity and speed 
at considerable cost ; the second method would give a 
lower capacity at a smaller outlay; while the third 
method would be more costly directly in money, and 
indirectly by causing great confusion and intolerable 
delay to traffic. The question, therefore, seems to be 
whether a singlestandard (5 ft. 6 in.) track should not be 
substituted for single metre-gauge (3 ft. 33 in.) when the 
capacity of the latter has been out-grown, or whether 
in such a case the metre-gauge track should preferably be 
doubled. 

The author next shows that the cost of working and 
the return on capital expenditure are practically equal 
on the two gauges. e gives tables contrasting the 
carrying capacities of the two gauges, and figures show- 
ing the cost of conversion of metre gauge to standard 
gauge, derived from actual work done on an te 
ength of 250 miles on various systems. He then —~4 
ards 


the difficulties of the situation, particularly as ~ 
ia 


the seaports and coal-fields, and suggests that so far 
has not suffered from having a variety of gauges. 





Tue InstrruTiOn oF Ci1vin Encineers.—The annual 
dinner of the Glasgow Association of Students was held 
on the Ist inst., at the Windsor Hotel, G w. There 
were about 190 members and guests, and among the 
latter were Sir John Wolfe Barry, K.C.B. ; Sir Alexander 
Binnie, President of the Institution of Civil Engineers ; 
Dr. Tudsbery, the Lord Provost of G ww, and other 
representative citizens. Sir John Wolfe Barry made an 
interesting speech, in whick he congratulated the Glasgow 
Corporation in not being im the situation of the London 
County Council with reference to river steamers. He 
also dealt with the extension of the Glasgow tramways ; 
the congestion of street traffic; the advent of motor-omni- 
buses ; and with regard to labour, he stated that the 
London daily wage-bill amounted to 700,000/. 


Persona. —The Athy (Kildare) Urban District Council 
have appointed Mr. James F. Reade, A.M, Inst. C.E., 
Palace Chambers, 9, Bridge-street, Westminster, their 
engineer, to prepare plans, &c., and carry out his scheme 
for the water supply of the town suburbs.—The 
Lufkin Rule Company, of Saginaw (Mich.), have changed 
their London address from 48, Lime-street to Buchanan- 
buildings, 24 and 26, Holborn.—Messrs. T. H. Wells and 
B. 8. Kemp have taken over the business of the late firm 
of Ridsdale and Wells, and have removed their offices 
from 8, Bury-street, St. James’s, to 63, Queen Victoria- 
poem E.C., where they will carry on the business of 
consulting naval architects and marine engineers under 
the style of Ridsdale, Wells, and Kemp. Mr. H. W. 
Ridsdale retains a connection with the new firm, having 
agreed to act in future in the capacity of their consulting 
naval architect.—The Lowea Engineering Company, 
Limited, Whitehaven, have established an office at 5, 





Laurence Pountney Hull, E.C., from which all enquiries 
will receive prompt attention. 





MISCELLANEA. 


A MEETING of the Association of Teachers in Technical 
Institutes will be held on Saturday, February 17, in the 
Regent-street Polytechnic, commencing at 7.30 p.m,, 
when papers on’ the teaching of mathematics to engi- 
neering and building trade students will be read and 
discussed. 

In their steamship circular dated the 6th inst., Messrs. 
> Moss and OCo., of Liverpool, state that owing to 
the amount of work on order prices for shipbuilding have 
rapidly advanced. They add that most of the tramp 
steamers recently ordered were from 6000 to 7000 tons, 
whereas in previous years they were from 4000 to 5000 
tons dead-weight. 

oye poy tee rails have been largely adopted on the 
lines of the Boston Elevated oc gem Company at points 
where the wear of gear | steel rails has been excessive. 
At one point an 85-Ib. rail of ordinary steel wore out in 
44 days, whereas the manganese-steel rail which replaced 
it lasted 34 years, and was then in a much better condition 
than was the rail it replaced. 

We learn that the Zeitschrift fiirdas Gesamte Turbinen- 
wesen, published by Mr. R. Oldenburg, of Munich, under 
the editorship of Mr. W. A. Miiller, will in future be 
issued more frequently, thirty-six parts being published 
during the year in place of twenty-four as hitherto. The 
paper is devoted to all kinds of turbine engineering, in- 
clusive of steam, water, and gas-turbines, as well as tur- 
bine pumps. It is excellently and copiously illustrated. 

We note that another attempt to utilise water-borne 
waste products for fertilising purposes is to be made; this 
time in France, where a committee-has reported to the 
Minister of Agriculture that distillery wastes constitute 
a valuable manure, and that they should be utilised for 
agricultural purposes. All attempts to make use of 
water-borne wastes of any kind as manures have in this 
country all failed when considered: from the commercial 
standpoint, and it will be interesting to note if any better 
success is attained in France, simplified though the pro- 
blem is there in having a more uniform and probably 
richer effluent to deal with than is provided by town 
sewage, with which most of the English experiments have 
been made. 

An electric locomotive fitted with compensated series- 
wound motors designed to take their supply of current 
from an overhead conductor at 20,000 volts, and a 
periodicity of 25 cycles per second, has been under ex- 
— on the Swedish railways since July last. The 
locomotive weighs 36 tons, and is carried on three axles, 
all of which are driving axles, each being driven by a 
motor rated at 110 brake horse-power. A transformer 
carried on the locomotive reduces the line voltage to 320 
volts, which constitutes the standard working voltage for 
the motors ; but this can be reduced in steps to 160 volts, 
to vary the speed of the locomotive. The total tractive 
effort at the drawbar is 6 tons, and the locomotive is 
designed for hauling freight-trains at moderate speeds. 


From an official report it appears that 389 “‘ cartels,” or 
trusts, are now in operation in Germany, the different 
industries being represented as follows :— -mining, 10; 
glass-making, 10; tile-making, 132; stone-working, 27 ; 
clay-working, 4; the iron and steel trades, 64; other 
metal trades, 11 ; electrical trades, 2; chemi trades, 46; 
textile trades, 33; leather trades, 6; wood-working, 5; 
paber trades, 7 ; _—— trades, 16 ; and miscellaneous, 7. 

here are three different methods of organisation adopted 
by the different ‘“‘cartels.” In the simplest case the 
members simply agree on certain minimum selling prices; 
in the second class the ‘‘ cartel” establishes a sales agency, 
which markets the products of all members; and in the 
third case there is, in addition, a common purchasing 
agency, which buys theraw materials required. 


The Chemical Society publishes the report of the Inter- 
national Committee on Atomic Weights for the year 
1905. There has been an unusual activity during the past 
year in the determination of atomic weights. The entire 
system of atomic weights is affected more or less pro- 
foundly, and a general revision of the table would seem 
to be needed in the near future. Last year’s researches 
concern chiefly cadmium, carbon, chlorine, gadolinium, 
iodine, nitrogen, potassium, silicon, strontium, tellurium, 
and thorium. As work is in progress in several labora- 
tories, however, and as the corrections which appear 
desirable are not large, the committee recommends that 
the table for 1905 should not be cha for the present. 
Butall atomic weights are to be upon the standard 
oxygen O = 16, and no longer upon hydrogen H = 1; 
last Ba dey report had permitted the use of both these 
stan 8, e report of the International Committee 
is signed by Messrs, E. W. Clarke, H. Moissan, K. 
Seubert, and T. E. Thorpe. : 

In a paper comparing ‘‘Steam and Suction-Gas for 
Power Purposes,” read before the Grimsby Institution of 
EY. Maock.'Mh, ents tae utoing tases ss maperenaing 

he . E., gave the following figures as re: tin, 
the cost of steam, suction-gas, and oil plants of 11 
horse - power, working nearly continuously, with an 
average load factor of 90 per cent. :— 


Weight ot Weer bo” 
Fuel. Hours. 
Oil-engine, Diesel ; crude oil, 60s. 
per ton os oe ee -- 7,500 Ib. 200s. 
Compound steam-engine; satu- 
rated steam ; slack, 8s. 4d. per 
ton .. “ “ es -. 87,600 ,, 140s. 
Suction-gas plant ; anthracite, 25s. 
ton os os és -- 12,000,, 134s. 
Compound steam-engine (high 
Ss: slack, 8s. 4d. perton 27,000 ,, 100s. 6d. 
Suction-gas plant; gas-coke, 10s. 
per ton és oo -- 16,000,, 67s. 





For some time past the United States Navy have pur- 
chased their lubricating oils in.the open market insted 
of apeelns certain brands. It has therefore been nec: s- 
sary to devise a series of tests by which the properties ; o- 
quired in the oil can be ensured.. A short account of these 
tests is given by Mr. A. B. Willits, U.S.N., in a recent 
issue of the Jron Age. They include a test of the oi] on 
an experimental journal of. polished steel running at 1/0 
revolutions per minute in .a brass step of 9 square 
inches projected area, and loaded with at least 300 !b, 
per square inch. During a two-hour test the tempera- 
ture must not exceed 130 deg. Fahr. The figure found 
by dividing the product of thé average total pressure on 
the journal and the surface speed by the weight of oil 
used in the two hours must_not be less than 325,000. 
The flash point of the oil must, moreover, be above 400 
deg. Fahr., and oil sufficient to cover the bottom of a 
shallow vessel must, when heated to 250 deg., and subse- 
quently cooled a leave no 5 age A residue. It must, 
moreover, flow at deg. Fahr., and a s quan- 
tity applied to a polished copper plate, and left there 
for twenty-four hours, must not turn the metal green. 
The viscosity of the oil at 90 deg. Fahr. must, as tested 
in an Engler viscometer, be between 685 and 710, com- 

with water at 90 deg. Fahr., taken as 49. At 150 deg. 

‘ahr tested in the same way, the viscosity must be between 
155 and 165, and at 225 deg. Fahr. between 75 and 85. 
To test the absence of liability to gum the following plan 
is adopted :—The oil is pesed in a half-pint brass oil cup 
kept at 140 deg. Fahr. by a water bath; from this the 
oil syphons away along a single wick, and it is required 
that the rate of flow shall practically identical in 
three successive periods of eight hours each. 








INTER - COLONIAL IRRIGATION COMMISSION FOR THE 
TRANSVAAL AND THE ORANGE RiveR CoLony.—The com- 
mission on irrigation, which sat under the chairmanship 
of Judge Wessels, of the Supreme Court, Transvaal, pre- 
sented an interim report last autumn. Having examined 
a considerable number of experts—geologists, surveyors, 
miners, engineers, and farmers—the commission agreed 
that preventive legislation should be set on foot as soon 


as possible. The following is a summary of their recom- 
mendations :—Farmers should be permitted to pump 
subterranean water freely for their own use, both for 


watering cattle and for irrigation. Mine-owners should 
not be restricted from mining merely because they 
might strike subterranean water. Traffic in subter- 
ranean water should be prohibited, and nobody should 
be allowed to sell or barter underground water, unless 
legislative sanction were first obtained in cases where 
it would be for the public advantage to allow such 
sales to towns, persons, or bodies requiring water. The 
Government should, on the other hand, have the power 
of applying to the courts in order to prevent people from 
pumping, whether the Government be a riparian owner or 
not ; and the Government should also be granted large 
powers of expropriation, where the pumping or deflection 
of underground water interfered with the water supply 
of towns or populated areas. As rds the way in 
which the water percolates through the dolomite, upon 
which the surface soil rests in large districts of the Trans- 
vaal and the Orange River Colony, the experts differed. 
Some considered that the dolomite holds the water some- 
what like a sponge ; others thought that the finer fissures 
finally unite to well-defined underground channels. The 
commission decided as to this point—that it should be 
unnecéssary to prove that the water flows in channels. 
A connection between the pumping and the diminution 
of water in a stream having been established, the judge 
should be empowered to interfere. 





Contracts. — Messrs, Newtons, Limited, Taunton, 
have been instructed by Messrs. Foote and’ Milne, of 
London, the contractors for the Newquay Electric Light 
and Pewer Company, Limited, to supply the generators 
and boosters for thé:new central station.—The Masons 
Gas Power Company, Limited, of Levenshulme, are now 
erecting the first section of the new gas-producer plant 
at the Grimesthorpe Steel Works of Messrs. Cammell, 
Laird, and Co., Limited. When the installation is com- 
plete it will be capable of gasifying about 9 tons of coal 
per hour. The + areend Company have also secured the 
order for the extension of the gas-producer plant at the 
Cyclops Works, making a total of sixteen repeat orders 
received from Messrs. Gammell, Laird, and Co., Limited. 
—Messrs. W. and T. Avery, Limited, Soho Foundry, 
Birmingham, have now under construction for the 
Birmingham University bp ee weg Section) a large 
machine for testing whole members of constructional 
work, such as complete girders, columns, roof principals, 
and every part in the construction of bridges, roofs, and 
machinery. The machine is designed to test specimens 
for tension, Compression, and transversely ; its maximum 
capacity is 300 tons, its total length is 70 ft., and the 
weight of the metal used in its construction is about 
85 tons. It is driven by hydraulic power, and the ad- 
justment for testing from the largest specimen, 30 ft. long, 
down to the smallest is made by an electric motor, work- 
ing at 750 revolutions per minute.—Messrs. Ramage and 
Fe Limited, Leith, have contracted to build and 
engine two first-class yachts for American owners, from 
are fy Messrs. Cox and King, London.—An order 
has placed with the Brush Electrical Engineering 
Company, of Loughborough, for forty steel trailer coaches 
for Metropolitan District Railway. The cars are to 
be of similar design to those built of non-flammable 
wood at t in service on this line.—Messrs. Lobnitz 
and Co., Limited, Renfrew, Scotland, have received 1 
order for their patent machinery for breaking rock under 
water without explosives for the Harbour Board of East 
London, South Africa, 
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arrest, imprisonment, and exile, the workmen of the 
towns have been crushed or cowed into silence; but 
in the agricultural districts, far away from the capitals 
of St. Petersburg and Moscow, the peasants still fight 
with such weapons as they have—violence, rioting, 
and the burning of houses and of crops they cannot 
otherwise touch. Then, again, the troops from the 
seat of war mutiny and revolt, though the extent of 
these disasters to proud tyrannical Russia are hidden 
from civilised nations by a corrupt or manacled Press. 
At all points the truth is suppressed wherever possible. 
In these Notes, in all past references, the industrial 
revolt has been, as far as possible, distinguished from 
the revolutionary insurrection. The writer has not 
always been able to do so; but he has insisted that 
the industrial revolt was genuine, and not connected 
with the revolutionary movement so long at work 
within the Empire and outside of it. 





The Amalgamated Engineers’ Monthly Journal is 
largely devoted to the recent election contests through- 
out the United Kingdom, with special reference to the 
success of the Labour Party. Mr. George N. Barnes, the 
general secretary of the society, has been returned by 
a large majority for one of the divisions of Glasgow, 
in spite of the fact that only a short time ago the 
engineers and shipbuilding and cognate trades were 
furious against him for not recognising the blindly 
fatuous strike of the Glasgow and Clyde branches. 
This shows that an uncompromising attitude against 
the men, when they adopt a wrong policy, is better in 
the long run than timid acquiescence for fear of loss 
of position and salary. He claims that there “is an 
independent Labour Party of thirty strong in the 
House of Commons, with a number of others more or 
less in sympathy.” Here, again, is the mistake—the 
political blunder---of ignoring the twenty-four others 
whose claim to be Labour members is just as good as 
his own, and much better than that of some of his 
colleagues. In another part of the Jowrnal there is 
an attack upon Mr. John Burns by the secretary of 
the Aberdeen Second Branch, by the authority of 
that branch. Employers may well look on and laugh 
when they see the Labour Members belaboured by 


their own supporters, and, indeed, by each other, | Pp 


There is an ‘‘ appreciation” of Mr. G. J. Holyoake, 
who has just gone to his rest, with a portrait of the old 
veteran. There is also an article on ‘‘ The Solution 
of the Unemployed Problem.” It is only another 
attempt ata solution. ‘‘ Back tothe land is one,” but 
this also has many phases. Poor-law relief is also dealt 
with, also trusts and the slum woman. Generally the 
Journal is more than ever decidedly political. It is 
also outspoken on the lines of an independent labour 
policy in the House of Commons. Independence is 
carried to such a pitch in this Labour group that 
each member of it seems to have a policy of his own, 
except that he clings to one item in the general pro- 
gramme. 





The monthly report of the National Union of Boot 
and Shoe Operatives opens with congratulations on the 
results of the General Election ; and well it may, for 
the Parliamentary agent of the union defeated a well- 
known and much respected local employer—Sir Alfred 
Hickman — in West Wolverhampton. The report 
states that trade had not been so much disarranged as 
might have been expected a the excitement of a 
General Election. The slight change in employment 
has been on the right side—that of improvement. There 
is to be a general conference at Glasgow in Whit-week ; 
a basis of representation has been formulated and pro- 
mulgated. At that conference amendments to rules 
are to be submitted. The position appears to be finan- 
cially sound. At the close of the year 1905 the aggre- 
gate funds amounted to 94,892/. 18s. 9d., a portion of 
which is invested in Corporation stock. But there is 
a large balance in the Leicester branch of Lloyd’s 
Bank, Limited. There was a decrease from 26,572 to 
25,953 in membership during the past year. But trade 
was bad, and many had run out of benefit. 





The usual quarterly delegate meeting of the London 
Society of Compositors was held on the 7th inst., in 
the Memorial Hall, Farringdon-street, London. As 
the general secretary, Mr. Alderman Bowerman, 
L.C.C., has been elected Member for Deptford, it 
is necessary to alter one or two of the rules to meet 
the case. The candidature hai long been approved, 
but now it is required that provision should S made 


for the elected member, in lieu of his salary as secre- | i 


tary. He is to be allowed 300/. per annum so long as 
he continues in Parliament, under the title of Varlia- 
mentary Secretary. This charge will have to be in- 
cluded in the rules and be certified by the Chief Re- 
gistrar in due form. In the account of the Parliamen- 
tary Representation Fund there was at the close of 
the quarter a balance in hand of 459/. 19s.. This, of 
course, had to be drawn upon during the election con- 
test. The cost of unemployed during the quarter 


amounted to 4789/. 12s. 4d.; superannuation to 19341. ; 
disputes and legal costs, 216/. 7s. 6d.; General Federa- 





tion of Trade Unions, 160/. 17s. 4d. ; National Federation 
of the Printing Trades, 135/. 5s. 3d. There was also 
voted to the Operative Printers’ Assistants’ Society 
250/. The balance and assets of the society amounted 
to 64,754/. 1s. 6d. On general trade-union matters the 
London Society of Compositors act with and as part 
of the London Trades Council, a report of its proceed- 
ings being presented to the delegate quarterly meet- 
ing. In this report an allusion is made to “ cadging 
for subscriptions,” but the report of the sub-committee 
on the subject had not been presented at the date of this 
report. There is a report also on the fair wages clause, 
as it affects the London Printing Federation. All the 
Labour members in the new Parliament, it is said, 
will support the proposals of the printers. The London 
Trades Council, it is reported, are urging the London 
County Council to grant an eight-hour day, or forty- 
eight hours per week, to all their employés engaged 
in the tram and river service. The London Trades 
Council oppose compulsory attendance at evening 
schools. How short-sighted Labour leaders can be. 





The administration of the Queen’s Unemployment 
Fund has caused, and is causing, a good deal of trouble. 
Some of the local distress committees complain of the 
er gp Act-—of its limitations, while con- 
ferring obligations and responsibility. While it has 
relieved distress in numerous cases, and found em- 
ployment for many, it has done little or nothing to 
solve the great problem of unemployment. In Batter- 
sea, the new President of the Local Government Board 
has been besieged by yor pug and crowds in the hope 
that he, by a stroke of his pen, could set things right. 
But he, too, is limited in his action. He can only 
work on the old lines, and through the legal forms, by 
the pooperty constituted authorities. The action of 
the rd, in the case of the Lambeth Borough 
Council, in refusing to sanction a large expenditure on 
a labour colony is f cary van approved, but it is not 
regarded as any decision adverse to the scheme 
oT This is a matter which requires a good 

eal of thought and care. The case of owners of 
property on or near the foreshores on the South 
Coast brings into prominence a question of vast im- 
ortance to the nation at large. There are tens of 
thousands of acres to be reclaimed along our shores if 
only a feasible scheme were formulated and the ma- 
chinery put in motion. At the Central Unemployed 
Committee in London there were 23,000 applicants for 
work ; places for 2650 were allotted ; at the end of last 
week only 1304 were really at work. These figures 
speak volumes. 





The iron and steel trades in the Midlands continue 
in a prosperous state. t week’s market was well 
attended, and the tone was good. There is more 
business being done, and higher prices are being 
realised than for a long time past. Some of the more 
timid traders fear that it is too good to last, but there 
is no indication of reaction at present. An advance in 
iron and steel-workers’ wages was declared last week, 
and some think that the advance will have a tightening 
effect. It undoubtedly will have this effect on prices, 
but it must be conualieed that the advance followed 
the rise in prices, and did not precede it. Some good 
contracts, at any rate, were concluded at current 
rates, but there are others running at lower prices; 
these, of course, will feel the effects of the advance. 
The president of the meeting at which the advance 
was declared, stated that it was made after fully con- 
sidering the result of the North of England ascertain- 
ment ; the advance was 3d. per ton, the rate now being 
8s. 9d. per ton. It was reported that the new scale 
would come into operation on Saturday last, the 3rd 
inst., and continue in force for two months. Makers 
of common bars are doing a larger trade than for 
many months past, and are considering the question 
of another rise in prices. Makers of crown bars are 
very well off for orders. There was no German steel 
on offer, but some is due on old contracts. Makers 
of railway-carriage and wagon iron-work are busy on 
home contracts, and heavy indents are to hand from 
South Africa and New Zealand. Pig-iron is in heavy 
demand, all the stocks are sold, and the output dis- 


posed of. 





There was a rather slack attendance on the Man- 
chester Iron ’Change, but the tone was good, with 
every confidence in the future. There was no change 
in te of English Pig iron, but Scotch pig was easier 
in favour of buyers. In finished iron orders continue 
good, and holders are firm as to rates. Steel boiler- 
— have advanced 10s. per ton, and other classes 

ave an upward tendency. There was no German 
steel on offer. Boiler and tank-plates are in demand, 
and so also is material for girder and bridge-work. 
Altogether the outlook is fair for the future. Now 
that men have settled to business after the turmoil of 
the General Election, a more rapid development is 
expected. 





Some, uncertainty is felt in the South Wales coal- 


fields by the retirement of the Marquis of Bute and 
Sir William Lewis from the Conciliation Board. The 

recise reasons for their retirement are not given, but 
it is said that they are dissatisfied with the action of 
some of the other coal-owners on the board. Whether 
they have conceded too much or too little to the miners’ 
representatives is not apparent. At any rate, the 
secession of two such important personages from the 
Conciliation Board is sure to weaken it, although they 
represent but a small proportion of the whole output 
of coal. It is said that both prefer the old wages 
scale to the present arrangement. It is to be hoped 
that there will be no labour dispute as a result of the 
secession. 


Reports from the American coal-fields indicate the 
possibility of another great strike of miners. At 
meetings held in the districts directly affected, the 
coal-owners refused to agree to the terms of the men, 
while the latter state that they are determined to en- 
force the new terms. Mr. Mitchell, the men’s leader, 
says that the funds at their disposal amount to a mil 
lion sterling, so that a stubborn fight may be expected 
unless terms can be arranged. 

The strike of 1500 men employed at the Risca Col- 
lieries, Monmouthshire, after oo for seven montlis, 
came to an end last week, the men resuming work in 
accordance with the decision of Lord St. Aldwyn, 
chairman of the South Wales Conciliation Board. 

A strike of some 600 men employed at the Gellyesi- 
dium Colliery, in Amman valley, is threatened, the 
men having handed in their notices on Thursday last. 
The cause of the dispute is the demand of the manage- 
ment that a section of the men shall work at a reduc- 
tion of 2d. per ton. As this is one of the largest 
anthracite collieries in South Wales, the anthracite 
— will be seriously dislocated if the strike takes 

ce. 
. There is some trouble between the miners and em- 
ployers at Old Cumnock, in Ayrshire, over the dirt 
question. . 


There is already mapped out a busy time for 
Ministers in connection with labour questions, as 
formulated by the Parliamentary Committee of the 
Trades Union Congress. The Prime Minister and the 
Chancellor of the Exchequer have definitely promised 
that a Trades or Siuvur ieianes Bill shall be carried, 
and also a Compensation Bill. Now the Chancellor 
of the Exchequer is to receive a deputation on the sub- 
ject of depositing money in the Post-Office Savings 
Bank to any amount, as friendly societies can do, and 
always have done. This privilege. was also accorded 
to trade unions for a long time, but Lord Goschen, 
when Chancellor of the Exchequer, thought there was 
danger, and the privilege was curtailed, and then 
practically abolished, even in cases where it had been 
in force for many years. There is really no danger to 
the State in such privilege ; and, indeed, the State can 
use the money at a low rate of interest, instead of 
borrowing from the banks. Then the First Lord of 
the Admiralty is to receive a deputation on the Fair 
Wages Clause of 1891; the unions demand that all 
firms contracting with the Government shall agree to, 
and faithfully carry out, the conditions of that clause. 
Then the Postmaster-General is also to receive a 
deputation on the subject of wages paid to the 
postal employes, and of wages paid by contractors to 
the Post Office for outside work. 





Some of the branches of the Amalgamated Society 
of Carpenters and Joiners have begun an agitation for 
withdrawal from the Trades Union Congress, alleging 
that it is an obsolete body. Others have said the same 
thing. Nevertheless, the work done by the Congress 
since 1868 has been marvellous. But working men are 
very apt to fling aside the ladder by which they have 
climbed, or cut away the bridge when over the stream. 
They always want something more. They complain 
of capitalists; but let them look at home for real 
obstructive, or destructive, policy. 





“Tue Royat Navy List anp Navat RecorDeER.”— 
The new quarterly issue of the “ al Navy List and 
Naval Recorder,” issued by Messrs. Witherby and Co., 
326, High Holborn, and 4, Newman’s-court, Cornhill, 
London, is intere.ting because it gives the appointments 
incidental to the change of Government, with all other 
promotions up to the end of the year. A record of the 
current history of the Navy includes a review of the 
Blue-Book on Admiralty pay. issued before the Balfour 
Government went out of office, and deals incidentally 
with the dockyard reorganisation. There is a note also 
on the shipbuilding during the yeas, the tables giving the 
results of the steam trials published in ENGINEERING being 
here reproduced. Lately several new features have been 
introduced, including records of the ships in commission. 
a list of the Boards of Admiralty from 1877, a chronologic! 
list of the events of the Navy, and a ry of naval 
literature, which is especially useful to the student of naval 
affairs, and would be still more useful if it contained a 








list of recent blue-books on Admiralty matters. 
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CONCRETE-MIXERS.* 
By J. 8. Owens, M.D., B.A., A.M.IL.C.E., F.R.G.S. 


Tue proportioning of the ingredients for making con- 
crete, and the subsequent mixing together of those 
ingredients, are two distinct processes, It is impossible, 
however, to separate them in a paper of this kind. In 
some mixers the one machine performs both functions ; 
in others the gauging of the materials is left to manual 
labour. There is, =<—~ an intermediate type of machine 
which gauges the ballast, but leaves the cement to be 
measured by hand. As the measuring of the ingredients 
must always precede the mixing, it may be well todevote 
some consideration to the methods adopted for the 
purpose of ensuring correct proportions of the various 
materials, before going on to consider the mixing-machines 

roper. 

The materials which we have to deal with have very 
different physical properties, and a method which is 
successful in measuring cement may fail entirely if applied 
to the measurement of broken stone or ballast. Concrete 
usually consists of a large proportion of coarse particles, 
such as gravel, broken stone or brick, cemented together 
by a mortar composed of sand and cement, or sand and 
lime. This mortar must completely fill the interstices 
between the larger particles, and upon its strength, other 
things being equal, depends the strength of the concrete. 
We have, therefore, four separate materials composin 
the concrete: (1) Broken stone, brick, or other ha 
material, such as slag or clinker ; (2) sand ; (3) cement or 
lime; and (4) water. All these must be in their correct 
proportions. Sometimes the coarse particles and the sand 
are found forming a natural deposit, having the proper 
quantities of each, such as Thames ballast. Our labour 
is then simplified to gauging three materials instead 
of four. 

The ordinary method of gauging the ingredients for 
concrete by hand consists in filling the ballast or cement 
into boxes of known capacity. The quantity of water is 
determined by noting the consistency of the concrete ; 
there is, therefor2, considerable opening for variation in 
the amount, the personal factor having full play. 

Turning now to mechanical gauging, the conditions to 
be fulfilled forbid complication or delicacy of parts. The 
measuring mechanism must fulfil its functions properly ; 
it must not wear rapidly, and so require constant repairs 
or renewals; it must not clog with the cement dust or 
sand, and must work well with either damp or dry 
materials, The work must also be done either cheaper 
or quicker than it can be done by hand. The necessity 
for varying the relative proportions of the ingredients 
imposes a condition which it is very difficult to fulfil in a 
practicable machine. The result of experience of these 
difficulties has been to produce in some machines a com- 
promise between hand and mechanical gauging, and in 
some of the most generally useful machines at present in 
use the gauging of the cement is still left to manual 
labour. This at once removes the trouble incidental to 
varying the proportions mechanically ; the bulky materials 
and water are measured by the machine, and the cement 
by hand. This method is adopted in Fawcett’s patent 
mixer, in Arthur Koppel's, in Oehler’s, and others, and 
the result obtained is very satisfactory. 

In mixers of the continuous type, which mix and 
deliver a continuous stream of concrete, the first essential 
to success is a continuous feed which will be accurate, and 
not affected by varying conditions of the materials. The 
following methods of measurements may be mentioned :— 

The Worm or Screw Conveyor.—This has been used with 
success for gauging the cement, the quantity delivered 
being regulated by changes of speed, or by a sliding gate. 
This method is, however, seldom used now, as it is found 
to be practically as economical to’ measure the cement by 
hand. The Cary-Latham mixer, constructed by Messrs. 
J. H. Wilson and Co., Limited, of Birkenhead (see Figs. 
1, 2, and 3, page 198) is, I think, the only machine in 
this country now using the screw for this purpose. Sand 
and broken stone are unsuitable for measuring by means 
of a screw, owing to the wear and tear which would 
result ; a different method has, therefore, been’ adopted 
for dealing with these in the above machine. A bucket 
elevator, having a number of small buckets at intervals 
upon a chain, working over sprocket wheels, is made 
to take sand or stone hee a hopper at the bottom, and 
deliver it into the mixing apparatus at the top. This 
method is not often used where very accurate mea- 
surement of the materials is required. The amount of 
power consumed in scooping up each bucketful is con- 
siderable, and it is difficult to ensure each bucket 
being filled to the same extent from the hopper. With 
damp ballast containing sand, clogging takes place, and 
the capacity of the buckets is reduced. As an elevator, 
to bring material to such a level that it can be fed into 
the machine, the arrangement is very satisfactory. When 
carefully attended to, and in well-designed machines, very 
excellent results have been obtained. The Cary-Latham 
machine, the author is informed, produces concrete 
having practically no variation in the proportions of the 
ingredients throughout the mass. 

Another method of measuring used is the revolvin 
table, provided with pockets or boxes, receiving materi: 
from a spout, and delivering it through valves or doors to 
ahopper below. This is rather an ingenious method, 
and was used by Le Mesurier on his mixer designed from 
the Birkenhead Docks. He provided a belt elevator, 
which passed beneath the revolving table. This table 
had hoppers of about 2 cubic feet capacity arranged 
round the periphery, which were filled either by hand or 
direct from a stone-breaker, and on reaching a point over 
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the end of the elevator, they discharged their contents 
through a valve on to the band of the elevator. A similar 
means of measuring the materials has been used in a large 
Cary-Latham mixer, described further on. 

A measuring device, somewhat akin to the chain and 
bucket elevator, is used successfully on some of the best 
mixers, especially of the portable type. This consists of 
a single bucket, designed to hold the exact quantity of 
material required for one ry J ; the bucket is made to 
ascend along a pair of guides by means of a wire rope 
attached to it; the rope is wound on to a drum which is 
actuated by a friction wheel. On arrival at the top the 
bucket is tipped automatically, and the contents emptied 
into the drum of the mixer. ‘To lower the bucket again, 
it is only necessary to release the friction gear and 
manipulate the brake provided. When lowered it is 
again filled, either by hand or by small tipping trucks, 
which carry the stone or ballast to the elevator. 

No provision is made in this arrangement for mechanic- 
ally measuring the cement, which must auged by 
hand, and thrown on tothe materials in the bucket before 
it ascends with its load. This principle is adopted in the 
three machines previously mentioned : Oehler’s, Fawcett’s, 
and Arthur Koppel’s (see Figs. 4 and 5, illustrating the 
last aa he measuring of the water is in some 
cases done by hand, the water being directed into the drum 
of the mixer in a spray, until the proper consistency of 
concrete is attained. In Fawcett’s and A. Koppel’s 
machines the water is measured automatically, in a tank 
provided with a ball-tap, and discharged into the drum 
of the mixer in a spray controlled by a lever. 

This method of gauging the materials for concrete is 
applicable to ‘‘ batch” mixers ag BR lis, to mixers 
which deal with the concrete in batches or charges, as 
distinguished from the continuous mixers previously 
referred to. ; 

In a paper* read before the American Society of 
Mechanical Engineers, last June, by EK. N. Trump, on 
‘‘Continuous Measuring and Mixing of Crushed or 
Powdered Materials in Accurate Proportions,” is a 
description of perhaps the most ingenious measuring- 
machine yet referred to. The principle upon which the 
Trump machine works is as follows:—If a revolving 
table of relatively large size has the material to be 
measured distributed in a thin layer upon it (as shown in 
Fig. 6), and a stationary knife or diverting blade is 
pivoted so as to take off a predetermined quantity in one 
revolution of the table; as the layer of material is thin, 
variation in the natural slope of the edge affects the 
accuracy very little, and as the table revolves the 
stationary knife diverts the material in front of it over 
the edge of the table, and it falls in a continuous stream 
into the shoot. This explains the principle. Now if the 
material is replenished on the table, so that the layer 
taken off by the knife is restored to exactly the same 
shape as before and is continuously removed by the knife, 
an accurately measured quantity will be diverted. To 
arrive at this result, a bottomless storage cylinder, sup- 
ported by arms from a cotton spindle and revolving with 
the table, is added (Fig. 7). The cylinder is somewhat 
smaller in diameter than the table, and has its lower . 
spaced a distance above the table sufficient to clear the 
knife. The material to be measured is filled into this 
cylinder, and flows out alittle under its lower edge, taking 
its natural slope. As the material composing nearly the 
whole base of the cylinder is cut away by the knife, the 
space behind is continuously filled from above. The 
factors which influence the amount cf material measured 
off in a given time by a machine of fixed dimensions are : 
(1) the distance between the bottom of the cylinder and 
the table; (2) the width of the knife ; (3) the speed of 
rotation ; and (4) the depth of cut of the knife. The first 
two are fixed and the last two made adjustable. 

The proportioning of two or more materials is only a 
matter of the combination of two or more cylinders and 
tables (Fig. 8). The tables are set one above the other, 
and the cylinders arran concentrically on the same 
spindle. Each table has its own storage cylinder, or an- 
nular space, and its own knife. As the material is directed 
over the edge of the upper table, it falls into the material 
coming from the knife next below, and these two quanti- 
ties fall into that from the third table, and so on. 

It is stated by the inventor that the variations in size 
of the particles composing the material may extend from 
fine powder, like cement, to rovks of 6 in. cube. As an 
example of the accuracy of measurement with coarse 
material: In the case of a table 12 ft. in diameter feeding 
rocks of 6 in. cube, the variation of delivery for a single 
revolution showed less than 2.5 per cent., and for ten 
revolutions less than 0.5 per cent. of the quantities 
delivered. About 6000 Ib. were measured by the machine 
per revolution. With finely-powdered materials the 
variations in quantities by volume are considerably less 
than this. Compared with a hopper scale, weighing the 
materials, the results of the Trump measuring-machine 
are said to have been as accurate as the scales. 

Mr. Appleby, in his hand-book of machinery, thus 
describes a method of measuring used with the continuous 
mixer :—‘‘It consists of a machine . . . . with two pairs 
of bins fixed over the mixer-hopper, and drop-doors 
opening into it, with appliances for controlling the 
deliveries. The larger bin of each pair contains the 
broken stone, shingle, &c., and sand, and is generally 
1 cubic yard capacity ; the other is of the size see 
for the specified proportion of cement. These bins being 
side 7 side, and eac. ad opening simultaneously (whilst 
the others are being refilled), it follows that the contents 
become distributed before they enter the mixing vessel. 
The time occupied in filling the bins is rather less than 
that required for complete mixture... . . so that with 
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the two pairs of bins the operation can be continuous if 
so desired.” _ 

The measuring is also sometimes done by running the 
ballast or stone to the mixing-platform in tipping-trolleys 
of known capacity, or hoisting it in skips holding ® known 
amount, — 

There is also a method adopted in some American 
machines in which a series of hoppers are arranged side 
by side over a large roller, abe certain space be- 
tween the outlets of the hoppers and the surface of the 
roller. These are kept filled with material by suitable 
means, and the revolving roller carries away a fixed 
quantity, depending upon the space left under the outlets 
of the hoppers and upon the rate of revolution of the 
roller. A machine on this principle is made by the 
United Concrete Machinery Company, New York, and is 
called ‘‘ The Gilbreth Accurate Measurer and Feeder.” 

The same firm make a machine for ‘* weighing and 
feeding,” but the materials for concrete do not permit of 
accurate pees by weight in practice. A little 
moisture in the stone or sand makes a great difference in 
the weight. There is also a tendency for moist sand to 
stick about the hoppers. 

Passing on to the actual mixing of the ingredients, 
after they are duly proportioned, we find that the pro- 
cesses employed fall under four separate heads :— 

1. Hand-mixing. 

2. Mechanical mixers of the continuous type. 

3. Mechanical mixers of the ‘‘ batch” type. 

4. Gravity mixers. 

There are two methods of mixing, known as the ‘‘dry” 
and the ‘‘ wet.” In the former all the ingredients are 
mixed together before water is added, an ain after 
the addition of water. This is the method adopted in 
England. 

_ The *‘ wet” process consists in making the cement or 
lime and sand into a mortar with water, and then adding 
this mortar to the broken stone or shingle. This is not 
used in England, but is common in France. 

he usual way in which hand-mixing is carried out 
here is well known, and needs no description. The 
mixing is carried out on a smooth platform or ‘* banker,” 
and the “ turning ” is done with shovels. 

There are certain drawbacks which are inherent in 
hand-mixing. The turning of materials with a shovel 
does not necessarily result in a thorough mixture, as 
much depends — the way in which the shovel is 
handled. It should be given a certain twist, which it is 
difficult to describe, and which results in a scattering of 
the materials. Again, it is necessary to exercise constant 
supervision over the mixing gang, or the work will be 
scamped. It is a process which may result in very well- 
mixed concrete, or concrete which is neither mixed nor 
wetted properly. 

Turning now to mechanical mixers:—There are, as 
pointed out, two types: ‘‘Continuvus” mixers, giving a 
continuous delivery, and requiring a constant a steady 
feed ; and ‘batch ” mixers, which take a single ch 
of materials into a receptacle, where it is mixed. On 
being discharged the vessel receives another supply, and 
80 on. 

Some engineers object to the continuous method of 
mixing, on the ground that the concrete does not always 
contain uniform proportions of the various ingredients. 
Mr. 8. B. Newbery stated, in a paper read before the 
Association of American Cement-Manufacturers, that :— 
‘For the preparation of cement for blocks, in which 
thorough mixing and use of an exact and uniform pro- 
portion of water are necessary, continuous mixing 
machines are unsuitable, and ** batch” mixers, in which a 
measured batch of the materials is mixed the required 
time and then discharged, are the only type which will 
be found effective.” This statement must be taken as an 
individual opinion, and it appears to point rather to 
inefficiency of the feeding apparatus than to bad mixing. 
In the author’s opinion, cations results can be obtained 
from continuous mixers, provided they are efficiently and 
continuously fed. If the feeding is done by hand, it is 
necessary to give the materials a preliminary rough 
turning before shovelling them into the machine. 

The most common type of continuous mixer is one in 
which the materials are fed into one end of a long re- 
volving cylinder with internal projections, and the dis- 
charge takes place from the other end. At first cylinders 
without wy were used, but not with much success. 
One of the first machines using this means of mixing, 
but with projections on the internal surface of the cylin- 
ders, was Le Mesurier’s, designed for the Birkenhead 
Docks. It was said to mix about 150 yards per day, at 
4d. per yard. 

A modification of this principle is seen in Mason’s 
mixer (Fig. 9), In previous machines, in order to cause 
the materials to travel along the cylinder to the discharge 
end, it was necessary to incline the axis. In Mason’s 
mixer the axis is horizontal, and the place of the cylinder 
is taken by the frustum of a cone, the wider being the 
discharging end ; thus there is always a tendency for the 
concrete to travel from the narrow, or feeding, end to the 
wide, or discharging, end. 

There are a great ‘number of machines in which the 
mixing apparatus consists of a long revolving box, open 
at each end, and inclined towards the delivery end. The 
shape of this box in cross-section varies. In some it is 
circular, with shelves as described ; in others square, as 
in one made bythe Cockburn Barrow po 
Company, N.Y. In Weller’s machine it has a section 
somewhat like a cross. The principle is the same in all ; 
and all alike claim that the particular shape adopted has 
some very special advantages. 

There is a type of continuous mixer in which a long 
cylinder, or trough, has a spindle revolving inside, carry- 
ing arms or paddles arranged round it in the form of a 





screw. The cylinder or trough is fixed in this case, 
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and the material is propelled towards one end by the turned over by them as if by shovels, finally discharging Ransome’s mixer, to give a better mixing movement 
screw arrangement of the blades, aided sometimes by an | into the vessel moored below it.” This machine was | to the material. ; J j ‘ 
inclination of the whole towards the outlet. |driven by a 20-horse-power engine, and was used for| ‘‘ Batch” mixers usually consist of either (2) a gerolving 
The following is a description of the huge Cary-Latham | making the 100-ton ‘‘sack-blocks” used in the harbour box which takes the charge and churns it about unti 
continuous machine, designed specially for use on the | works. The cost of a 100-ton block mixed by hand, mixed (Fig. 10, page 199); or (6) a fixed box, in which are 
Newhaven Harbour works, and capable of delivering piecewurk, was 5/. 5s. for labour; but with the above | placed one or more revolving spindles carrying arms or 
100 tons of concrete in 20 minutes :* ‘It consists of two machine the cost of mixing was only 1. 15s. : | paddles (Figs. 11 and 12). Kae: 
measuring-turntables, one for shingle and the other for Another excellent machine of the revolving cylinder| The revolving box type may take an infinite number of 
sand, divided into boxes of the proportionate sizes type for continuous work is the Ridley. The cylinder | forms. The Lee mixer consists of a cylinder, through 
required. The bottoms of the boxes are hinged, so as to revolves upon rollers, and is open at both ends. It is | which a spindle in a rather remarkable way. It 
drop at a given point in the revolution of the turntable. provided with straight or spiral mixing plates or blades | enters through the side, near one end, and passes out 
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(@IR4A) Pierrrr taal s - 
A. pe atetw. I. Cement-hopper platform. Q. Loose pulley. 
B. Mixing-blades and scrapers. J. Water-pipe for mixing-cylinder. R. Gear for driving mixing-blades. 
C. Worm for delivering cement K. Rollers for supporting and steadying mixing-cylinder. 8. Gear for driving mixing-cylinder. 
D. Cement-box. L. Road wheels. T. Gear for driving sand and ballast buckets. 
E. Buckets for measuring ballast. M. Framing for supporting machine. U. Arrangement for regulating delivery of cement 
F. Buckets for measuring sand. N. Ladders for carrying sand and ballast bucket-gear V. Driving-belt. 
G. Ballast-hopper. 0, Ladder for getting on cement platform. W. Pitch-chain adjustment. 
H. Sand-hopper. P. Strap-driving pulley. Y. Bags of cement. 


fig. 5. 





the hinge joint being specially contrived to prevent | fixed to the internal surface, and is driven from a spur’ through the opposite side, near the other end. The 
clogging. The cement is also driven, in the required pro- | ring encircling the cylinder. revolution of the cylinder, after it has received its charge 
portion, through a screw-creeper, fed from a hopper. All; A point worth noting about these revolving cylinder | through a door for the purpose, tosses the materials about 
three ingredients are then discharged into a circular pan, | machines is that the nature of the aggregate has an| inside, and so mixes them. 
from the centre of which radial arms, carrying scrapers, | influence upon the amount of inclination of the cylinder! Another form of mixing vessel is the ‘‘ cubical ;” the 
work and level the materials, thus mixing the concrete to | towards the outlet, which is necessary to give a free dis- | spindle along one of the diagonals of the cube and 
a certain extentdry. They also push the mass forward charge. A small aggregate requires greater inclination | causes the box to revolve, mixing as before. This machine 
to the delivery shoot, where water is added; and the | than a coarse, and one containing a large proportion of | is made in two forms by the United Concrete Machiner 
resulting concrete passes to a cylinder, which revolves on | sand requires a greater inclination of cylinder than one| Company. In one the cube is filled from the top chrough 
outside rollers on a cradle inclined at an angle of 8 degrees containing little sand. | a hopper in the staging supporting it, a door being pro- 
to the horizontal. Longitudinal dashboards are fixed | Sometimes the projections on the inner surface of the | vided to take the charge. tn the other machine the vessel 
inside the cylinder, and in its revolution the concrete is cylinder are placed in a sort of spiral to assist the dis-, is fed at one of the corners through a large pipe and 
ie 2 ; _ |e _ They were, in the first cylinder machines, | trunnion. The emptying takes place ineegk a door 
* Min. Proc. I CE. Vol, Ixxxvii | placed in a straight line parallel to the axis of the provided ee wm pee . 
n. Proc. Inst. C.E., Vol. Ixxxvii. jcylinder. The spiral arrangement is also adopted in| Another type a cylindrical vessel revolving on its 
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vided with steel projections from its inner 
surface, which carry - the material, like shelves, and 
discharge it before reaching the top of the cylinder. The 
Ransome Goncrete Machinery Company make a machine 
of this type. 7 . , : : 
Taylor's niixer is a “batch” machine of the revolving 
vessel type (see Figs. 13 and 14, below). The mixing-cham- 
her is shaped somewhat like two hollow cones, placed base 
to base, with the axis of revolution passing through their 
apices. A spindle or trunnion projects from one apex, and 
is suppo by a bm through this trunnion water is 
admitted by a pipe D. e other apex is cut off or trun- 
cated to form a circular opening, round which is fixed a 
roller path, supported by and revolving upor rollers. 
The axis of reyolution is horizontal. The materials are 
fed from a hopper B, through the above opening, and dis- 
charged, when mixed, through a series of doors A, round 
one of the cores near its base. These doorscan be opened 


axis, and 
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or closed while the machine is in motion by means of 
—— actuated from a collar sliding upon the trunnion 
at EK. 

Another form of the Taylor machine (Fig. 15, page 200) 
has a different arrangement for discharging. An opening 
is provided at the opposite apex from the feed. The vessel | 
is supported and revolves in a frame, which latter is 
carried by a pair of horizontal trunnions at right angles 
to the axis of rotation. By this means the vessel can | 
tilted so as to discharge its contents. This is a great | 
improvement upon the one previously described, as you | 
can see into the vessel and gauge the water and time of | 
mixing. 

The following is the actual time of three operations of 


the machine :— 
Secs. Secs. Secs. 
Hopper opens and empties into 


mixer ese ope eee 0 0 
All material in mixing cone 60 60 60 
Concrete properly mixed 10 - 90 90 
Cone turns over soas toempty 115 9% 100 
Cone back ia position, ready for 
filling ... ob eae fn 120 140 
The capacity is about 10 to 24 cubic yards per hour ; 


20 to 27 batches being mixed in that time. ‘ 

The ‘‘Gauhe” is another of the closed-vessel mixers, 
— a revolving drum for mixing, and an arrangement 
of feed-hopper and discharging doors. The capacity may 
be anything from 4 to 40 cubic yards per hour, according 





to the size,- 
‘* Messent’s closed mixer” is a ‘‘batch” machine. The | 
Charge is fed into an irregular-shaped vessel, revolving on | 





an axle. The shape of the vessel is such as to thoroughlY 
mix the material aftera few revolutions. An interesting 
development of this mixer is a machine designed by 
Mr. A. H. Owles, M.Inst.C.E., and used on the Dover 
Harbour Works. It is thus described by Mr. Appleby :* 
—‘*The ae Aa the capacity of which is 1 cubic 
yard, is of the well-known ‘Messent’ type. It is 
mounted on a strong steel-frame carriage, provided with 
two electric motors, one of which revolves the mixing- 
vessel, whilst the other gives a travelling motion to the 
carriage, so that the operations of mixing and travelling 
can be performed simultaneously. The proper charges 
of material are fed into the mixer from hoppers, and the 
charging-door closed ; the machine is then travelled to 
and over the block mould, the mixing-vessel being mean- 
while rotated by the motor provided for that D reagnes 
The number of revolutions are indicated by adial ... . 
and when about fifteen revolutions are regis 
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the mixer motor is stopped... . the mixed concrete 
discharged, and the machine returned for another 
charge.” ‘ ; 

A curious machine is described in the Engineering News 
of September, 6, 1900, as follows :—Instead of using steam 
power to churn the concrete in a box, like the common 
mixer, the box or drum is placed on wheels, and is so 
connected to them as to slowly revolve, while a horse is 
drawing it from the place where the ingredients are piled 
to the place where the concrete is to be used... . The 
capacity of the drum is 21 6 cubic feet, or 0.8 cubic yard, 
and it is designed to hold sufficient ingredients to make 
half a cubic yard of rammed concrete in place. The in- 
gredients, shovelled in separately, will nearly fill the 


° Appleby’s “ Hand-Book of Machinery.” 





. ' There are four arms in each set, an 








drum, but they shrink rapidly as the cart moves off, and 


they become incorporated with each other. 

** At the point where it is desired to dump, the driver 
raises a lever and releases an unlatching-bar, which o 
the Jatch holding the two halves of the drum together, 
and it at once dumps its contents, and at the same time 
automatically goes out of r.” This machine is the 
invention of Mr. Isaac H. Fi , and can be drawn by 
one horse. It has been christened the ‘‘ Dromedary,” 
owing to the open half of the drum resembling a hump. 

The type of “batch” mixer having a fixed vessel to con- 
tain the concrete, and revolving dies to mix, is well 
— by Faweett’s machine, and Oehler’s (a Swiss 
make). 

The former mixer has a drum of a peculiar shape, 
which contains — spindles, each carrying three 
sets of arms or dies, as in Figs. 11 and 12, below. 
the spindles revolve 


















































in opposite directions, an arm on one spindle coming into 
the space between two arms on the other. This arrange- 
ment gives as thorough a mixing as it is possible to 
obtain, and when the delivery door is open the move- 
ment of these arms clears out the drum of all concrete, 
as the flukes on the ends are designed to scrape clean the 
whole surface from side to side as they revolve. The 
remarkable kneading and mixing which this machine 
gives the materials in the drum makes it one of the best 
for reinforced-concrete work, in which the quality of the 
concrete surrounding the steel must be specially good. 

In the Oehler machine the mixing mechanism consists 
of a single spindle, having arms and flukes much the same 
as the last. But the ment for emptying the drum 
is different. In this case the whole drum, which is open 
above, turns upside down, and, as before, the flukes on 
the revolving arms scrape it clean. The general desi 
of the Oehler mixer is practically the same as Fawcett’s, 
but with the two important differences just mentioned. 

Arthur Koppel’s machine (Figs. 4 and 5, 198) is 
another exosliont type of batch mixer. In this the 
materials are fed into a revolving drum, with a special 
arrangement of paddles and scraper. A very neat arrange- 
ment of single-bucket elevator gauges the ballast, and the 
water is measured in a tank by a ball-ta 

ere now remains only the class of machine known 
as “‘gravity ” mixers. These are mixers pure simple. 

As the name implies, they work by the force of ag 
tation, and consist of means whereby the materials, in 
falling through a certain height, have their ingredients 
thoroughly incorporated. 

The first of these machines was invented by Jackson, 
and patented in 1882. It consists (Fig. 16, page 200) of a 
shoot, provided at the upper end with a hopper, and at the 
lower with a contracted outlet. ‘‘ The main trunk or shoot 
a has, in its interior, shelves b which incline downwards, 
and project alternately from opposite sides of the interior 
of the said trunk or shoot, and are so situated relatively, 
the one with the other, that when the materials to be 
mixed are thrown into the hopper, they fall down the 


first inclined shelf, and therefrom on to the next inclined 
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mixer, there mingling with the | Surpwrecks.—Lloyd’s have issued their return of 
concrete, or to seen in a thin | vessels totally lost, condemned, &c., during the quarter 
film over the working surfaces, | ending September 30 last. The total of 123 vessels, re- 
upon which the particles of | presenting 113,396 tons, is considerably less than the 
dry material fall and become | average. Of the total number, more than half are due 
wetted. to wrecks, 67 vessels, of 61,717 tons, owing their untimely 

The mixer consists of a/|end to this cause. This tonnage is fairly well divided 
shoot, with large baffle-plates | between steamers and sailingships. Next in order comes 


shelf, and so on from shelf to shelf, until they pass from | on alternate sides, as in Jackson’s mixer, but fixed at about | collisions, principally of steamers, the total loss under 


the open bottom.* Water may be admitted in a spray at c 
near the top of the'shoot. 


| 





25 degrees to the vertical. A series of sinuous bars or/| this head being 13 vessels, of 14,858 tons. These two 
springs pass down the centre of the shoot, spaced at equal together, account for 62 per cent. of the losses. It is 


The idea of this mixer is very simple, but there are| intervals apart. They are bent in a zigzag way, to per- | surprising that so many vessels are still posted as ‘“ miss- 


certain drawbacks inseparable from this arrangement. 
By a series of experiments the author has found it to be 
impossible, by shelves alone, to obtain a practicable mixer 
suitable for all kinds of material. 
directing a stream of materials from shelf to shelf does 
not necessarily mix, if the completestream is diverted, as 
in this machine ; and it has also been found that if the 
shelves are inclined at an angle sufficient to ensure throw- 
ing the stream from shelf to shelf, the adhesion of the 
ballast and cement prevents it slipping off, and so the 
apparatus clogs. On the other hand, if the inclination is 
sufficient—and it must not be more than about 25 deg. 
to the vertical—the materials slip off the shelves, but the 
apparatus does not mix. Further, the inclination neces- 
sary for one kind of aggregate is not the same as for 
another. The finer the particles, and the more sand con- 
tained, the greater is the tendency to clog. 

Messrs. Mason Brothers, of Leicester, attempted to get 
over the latter difficulty by having the shelves hinged, 
and the inclination capable of being altered. But the 
other dilemma remains. 

In 1885 Stockman invented a gravity mixer, consistin 
(see Fig. 17, above) of a series of superimposed cones an 
funnels ¢c in a shoot, the funnels dropping the materials 
on to the points of the cones b. The inclination difficulty 
remained the same in this as in the shoots with shelves, 
and, as a matter of fact, both Jackson’s and Stockman’s 
patents were allowed to become void. 

There is an American mixer in which a series of round 
pins are arranged in a ‘“‘staggered” pattern down the 
shoot, The pins pass from front to back, and are arranged 
in horizontal rows one above the other, the pins of one 
row being under the spaces of the rowabove. On throwing 
materials into the hopper provided at the top, they are 
mixed by these pins in falling. Unlike the mixers pre- 
viously mentioned, which hang vertically, this must be 
worked on a slope. 

The great difficulty in such mixers is the efficient 
wetting of the concrete. They appear to mix dry mate- 
rials fairly well, but there isa tendency for the water, 
which is admitted near the top, to run down the back of 
the shoot ina stream, separate fom the ingredients of 
the concrete. A box is, therefore, provided in some, near 
the bottom, into which the concrete falls, and is allowed 
to soak for a short time with the water. This mixing 
with the water has always been a serious difficulty in 
gravity mixers. 

In the author's machine certain new principles are intro- 
duced (see Fig. 18, above). The shoot is the same as before, 
but all the bafflers, or inclined surfaces, are placed at a 
very steep slope, to ensure the materials sliding off, and 
there is nocomplete diversion of the materials. Provision 
is also made to ensure a proper wetting of the concrete, 
and prevent the water running down asa separate stream. 
This object is attained as follows :—The water is forced 
to follow either a central path, in a spray, down the 


* Jackson’s specification, 172, 1882. 


The mere action of | bending above mentioned, as to deflect the material in | and 





forate the free edges of each large baffle-plate. These ing ;” the number includes ten, of 10,018 tons, but these, 
springs are formed of thin bars, about 2in. by 3 in., or | with one exception, were sailing ships, the only steamer 
BN in. by ,; in., and are so twisted. in addition to the po Be small American steamer engaged in the Manila: 
ng at 0 ong-Kong trade. Fires accounted fora loss of four 
opposite directions as it falls from each large plate. Water | vessels, of 8415 tons, three of them being sailing ships. 
‘ - - - p Boe 
is admitted in a spray behind the top plate, and from There were ‘‘ abandoned at sea ” nine vessels, of 7161 tons, 
thence follows three separate paths :— only one of them beinga steamer. Excepting for collisions, 
> ate the — bars ve film. - the we shipping, - is sepia roved, is less - steam 
. From one large plate to the next below it. ropulsion than with sails. e percentage of tonnage 
R In a spray with the materials as they fall down the | lost to “ns seanegs Jig: in eo case of Britain is = 
shoot. commendably small, being only 0.24 per cent. e 
The shoot hangs vertically, and the sinuous bars split | Japanese loss rate is 1.12 per cent. of tonnage owned ; 
the materials into columns. One of each pair of columns | the Swedish, 1.01 per cent.; the Norwegian, 0.68 per 
falls between these bars, in the spaces; and the other cent.; the American, 0.61 per cent.; the Danish, 0.33 per 
column strikes the inclined surface of the bars, or springs, | cent.; and the French, 0.26 per cent. 
-_ is oe into the one pw | in the 1 This is | 
what is referred to as a partial defiection. © process is | a . “ 
repeated where the narrow bars pierce the free edge of | Forrno outna OCoxtracts.—The © Board of > 
each large plate. It also takes place to some extent from | Journal” for the 25th ult. gives the following data :—The 
the large plates themselves, which do not project far | Brazilian Ministry of Justice and Home Affairs is —_ 
enough into the shoot to cause a total deflection. rised to expend 500,000 milreis (56,000/.) on the purchase 
The action of this mixer is very satisfactory. 4s in all of disinfecting apparatus and barges for use in — 
gravity mixers, it is best to give the materials a rough | cepomelly y a omnia, Slopes. Amazonas, 
turning before feeding into the hopper. When feeding | ®™° * 2ran®; Nog _ milreis (112,000/.) the N, ner 
begins, the water is turned on, and a steady stream of | mencement of the erection of a building for the Nationa 
: : J Congress, including the purchase of the necessary land ; 
materials shovelled into the shoot. The amount of water 2045 700,000 milreis (191, 0002 h Sires of vasious 
is easily regulated. For work below ground level, where ®0° *+:/\))00U mulreis (191,000/.) on the erection of varic 
it is not necessary to lift the materials up before letting | other Government buildings and on repairs to existing 
them fall, this machine is especially useful. When f buildings. The Ministry of Marine is authorised to ex: 
properly, it turns out from 80 to 120 yards per day, and pend 30,000 milreis (3400/.) on meteorological apparatus ; 
as no power is used, it is very economical. Several ma- | 180,000 milreis (20,0007.) on the purchase and erection of 
chines are at present in successful use. They are being | lighthouses ; 500,000 milreis (56, 6004.) on sepenving anpe- 
made by Messrs. A. Koppel. To attempt a » Peele de. | Tatus ; and 670,000 milreis (75,400/.) on_the construction 
scription of all the concrete mixers in use would require of submarines of national invention. Further items are 
too much space. The author can therefore onl hopes chat | So eathorised. The President will grant spe pid ngh 
the members of this Society will deal leniently with his | €8e% including the duty-free importation of plant, to 
attempt to give even this imperfect account of the pro- | enterprises established for the production of electricity A 
cesses involved in producing a good concrete. The sub- | @°®?s of water-power.—The Budget estimates of the 
ject is a large one, and growing in Fanaa day by Netherlands Indies for the year include an et 
day, as the advantages of concrete, either plain or rein- of 525,858. for extraordinary expenditure for pu 7 
forced, are becoming more and more widely recognised works, among which the following items may be 
The author begs to acknowledge his 7 iatinien tp noted : — 281.5000. for railways, 65,000/. for a 
Mr. A. E. Carey, M. Inst. C.E ee aii | work, 62,5007. for the Atchin tramway, 15,166/. for 
oan ti. a Ase Koppel me Ee, Sig a electric motive power, laying of transport railway, and 
Koppel Mr. Henry Puplett, i S.E.. Mr. E. N. Trump setting up a pump station at Sawah Loento, 14,500/. — 
Syracuse, N.Y., Messrs. the Ransome Concrete Machi- ankle promen, ond S00al. foe arbour — ot gp ‘the 
nery Company, N.Y., the National Concrete Machinery — — oe ie me. ae m= anol wl of 
Company, Chicago, and the Link-Belt Engineering Com- a Se» See Pee oe Ee bank 
pany. Philadelphia, for their kindness in supplying him ay 3 —— eter == —" yd i tad 7 
reed : : rad of the River anzanares, tween the Puente de los 
with drawings, photographs, and particulars relative. to | Franceses and the Puente de la Princesa, and for carrying 
this ow ied purpose of preparing | out canalisation works with a view to providing con- 
_ stantly the water necessary for the cleansing of the river, 
and the regularity of its current. The contract for the 
THe Weak.—The total revenue of the River Wear | execution of the works, for which a term of five years 1s 
op age Fy r: year ee re —— eerrel will form Syoven* of — call _ — 
6,992/. in , showing a decrease o . C) | The ‘“‘Gaceta” may seen at the Commercial - 
shipments for 1905 amounted to 4,924,077 tons, showing a 'gence Branch of the Board of Trade, 73, Basinghall- 
decrease of 193,153 tons as compared with 1904. street, E.C. 
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A GRAPHIC METHOD OF HARMONIC 
ANALYSIS. 


By J. Harrison, M.I. Mech. E. 


Tue harmonic analysis of cyclical functions is 
extending amongst engineers in connection with 
alternating electric currents, the balancing of 
machinery, the motions of pistons and valves, and 
similar problems. The graph of any such function 
is a periodic curve, and in Fourier’s theorem it is 
proved that an equation to the curve (if single 
valued) can always be found having the form 


x= Cy + ¢, COS (9 + a) + co. 008 (2 6 +a) +¢3003(30+a3)+ . (1) 


The meaning of this equation becomes clearer 
when it is regarded as an expression for the pro- 
jection of a vector polygon whose sides rotate at 
Fig. 1 illustrates the 


certain definite speeds. 
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polygon for the case of the first three harmonic 
terms. When ¢ = 0, or at the instant when time 
begins to be reckoned, the polygon has the posi- 
tion Oo Ay By Cy. The lengths of the sides, or the 
am)litudes, we may denote by C,, C,, Cs, and the 
dire ctions of the vectors, measured anti-clockwise, 
are in advance of the zero direction O X by the 
amounts a), ag, a3. The first vector turns about O, 
at a speed of @ radians per second, and in ¢ seconds 
describes an angle of @ ¢ radians, = 6, say. The 
8.cond vector is supposed hinged to the end of the 
first one, as shown, and its direction changes at the 
tate of 2 radians per second. The third vector is 
hing<d to the second, its angular speed being three 
times that of the first. Thus after t seconds the 
totaling polygon will have the position O, ABC 











shown. It will be noticed that the closing side 
O,C varies both in length and speed of rotation. It 
is now clear that equation (1) is equivalent to the 
projection of this rotation polygon on O X. 
Equation (1) is often written in terms of sines 
and cosines. Thus we have 
x = ¢y + ¢, COS a, Cos O—c, sin a, sin 0 
+ ¢2 C03 a, cos 20~—cysinagsn 20 
ee 
or 
x = Cy + a, cos 8 + agcos20 + asco3s3 A+... 
+ b, sin 6 + b, sin 26 + bssin3@+°.. (2) 
where a and b (with any suffix) are equal to ¢ 
cos a and—c sin a (with the same suffix), the com- 
ponents of the vector aain the directions 0 deg. 


and — 90deg. Thus we have the relations 
9 t 
C= /a2 +02, and tana = -= 
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Fig. 2 shows the value x of Fig. 1 plotted as an 
ordinate on a time or @ base (to a reduced scale, 
with a different constant c,, and called Z). This 
curve will now be used to illustrate our method of 
graphic analysis. The problem is, given the 
periodic curve P P, Fig. 2, to find the equation to 
the curve —that is, to find the elements of the Fourier 
vectors. The procedure is as follows :— 

Divide the period O M into » equal parts, and 
draw the ordinates. In the figure n = 8, the ordi- 
nates Z being numbered by suffixes from 0 to 7. 
The mean of these eight ordinates gives the con- 
stant ¢,; that is, 

O=tHatat. + 2). 

Next, beginning with the zero direction, draw 
n lines radiating from a point at equal angular 
intervals of 360 deg./n, or 45 deg. when n = 8, as 
in Fig. 3. Mark off in succession on these radials 
lengths equal to the n ordinates = to z;, as shown 
(Figs. 3, 4, and 5 are drawn slightly enlarged on 
the diagram). The sums of the components of 
these » radiating vectors in the directions 0 deg. 
and 90 deg. will then give us the coefficients a, and 
b, of equation (2), each magnified n/2 times. That 
is, see Fig. 3. 

4aq,=%+%+. x; 
4h =%HtHt- Yr 

This determines the fundamental term of the 
Fourier series. To obtain the second or octave 
term we must mark off the lengths z, to z, along 
every alternate radial, going twice round, and then 
project as before. This is shown in Fig. 4, from 
which ‘ 

4 de = 2 (x) = % — % + 2% — Me 
4 bo = 2 (y) = 21 — 23 + 25 — 2% 

Finally, for the term of the third order, we mark 
off the lengths z to z; in succession along every 
third radial, going three times round (see Fig. 5). 
Then projecting, we have 

4a,;=hot+h, tho + see 


. +h 
Abj=hgo th tigt.... +h 








Tt, will be found that the operations indicated by 
Figs. 3 and 5 may be combined and shortened by 
a method of grouping shown diagrammatically in 


‘| Fig. 6. Here a symbol such as {? r. ® attached 


to a radial denotes that the length of this vector 
must be made equal Z, — Z, + Z, — Z;. Projecting 
the vectors as indicated in Fig. 6, we have, as an 
alternative to Figs. 3 and 5, 

f4a, = Xo + Xi {{o= f- } 

14 db, = Y, + Yo 4b, = Y, - Yo 

In analysing any given curve, the number of 

divisions n of the cycle may be arbitrarily chosen. 
Convenient values for n are 8, 12, 16, 24, .. 
according to the number of terms and degree of 
accuracy required. In Figs. 7, 8, 9, and 10 we 
give the graphical schedules when n = 12. These 





Z; 
Zs 
Fig.4, 
Zo Ze Zp 
toe > 3 
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are obtained by taking twelve radials, then com- 
bining and grouping after the manner of Fig. 6. 
From Fig. 7 we obtain 
{Gqu= Sot & + Se {Ses = & - & 4 Xe 
6b; = Y, + Yo + Y3 6 bs = Y; — Yo + Ys 
From Figs. 8 and 10 we have 
{Gag = % + 2% {6a,= Hy —- H, 
Gbh=% (6 by = K, 
And from Fig. 9 we find 
6 ay = OM, 6 bs = ON, 6 cs = OC;, a> MOC;. 
It will be seen that the graphical process con- 
sists in the addition and subtraction of ordinates, 
and of groups of ordinates, and when carried out 
by using the pointed cursor of a Thornton slide 
rule, the operation is one that is rapid, accurate, 
and conducted with great smoothness and ease, 
Scale-readings are never required, except, it may 
be, for the final answers. 
In explanation of the method, it is first to be 


. 1 f2r 
noted that the integral — daa 
g = lo z cos (r 6 + p) dd, 


applied to any cyclic function z, eliminates al] the 
vectors except the one of the rth order, and gives 
the component of the latter in the direction @. On 
this principle is based Professor Henrici’s mecha- 
nical analyser. Professor Perry has shown how 
the operation can be carried out by the use of an 
ordinary planimeter.* Professor Kunge, in 1903, 
gave an approximate solution, replacing the in- 


tegral by the summation 2 = {z cos (r 8+ p)}, 
nm 


taken over n equidistant ordinates in the cycle.t 
Professor Silvanus Thompson has published sched- 
ules showing the application of Professor Runge’s 
system to alternating currents, where the odd terms 
only are present. The summation is effected 


* The Electrician, June 28, 1895. . ee 
+ Zeitschrift fiir Mathematik und Physic, vol. xlviii., 


page 443. 
+ Proc. Phys. Soc , vol, xix., page 443, 
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DYNAMOS AND SWITCHBOARD AT POWER-STATION, DALMUIR. 


Fig. 75. 




























































(For Description, see Page 204.) 
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numerically by the aid of a column of sines or cosines. 
The method described in the present article is that 
of Professor Runge, but itis carried out graphically. 


Returning to the summation 8 b) { % cos(r6-+¢) | 
" 


let us first examine its effect on any individual 
Fourier term, 7 term C, or c, cos (p86 +a, ), 
of the order p. e have 


® & ep 008 (p 8 + ap) cos (r 0 + ¢) 


-& { 00s (ap +> +p +r) + coa(ay — $+p-r0)}- 
And giving to @ its successive n values, 0, 8, 2 8, 
. . where § is put for 


out in full, becomes 


es, the series, written 


Cp Pay a bt 
" (+ cos(api+¢ G+ pt+r2B)+... 
Cp 


oo 





{ome —$ + 000 ip -@tP =m) 


n + cos(ap>-P+p-r2B)+... 


Now-each of these two brackets contains the 

















sum of the projections of n vectors, and it will be 
found that in both cases the vectors form a sym- 
metrically radiating set in equilibrium, unless 


they all happen to coincide. Thus the second 
bracket is zero for all values of p except those for 
which (p — r) 8 = 0 or a multiple of 2 7—viz., 
p=r,n+r,2n+7,....3 and for any of these 


values the bracket becomes “? n cos (a, — @), or 
” 


¢, cos (a, — d), which is the component, in the 
direction ¢ of the Fourier vector C, of the order p. 

Similarly, the series in the first bracket is zero 
except when p=n-—r, 2n—1r, 3n—r,...; and 
when p has any of these values, this bracket be- 
comes c, cos (a, + ), which is the component in 
the direction — ¢ of the Fourier vector C, . 


Thus thesummation 2. {? cos (r 6 + @)| applied 
n 


to any single valued periodic function, cuts out all 
the Fourier terms except those of the orders r, n + 
r,2nar,...., and gives a result which is the 
sum of the components in the direction ¢ of the 
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vectors r, n+r2n + 1r,.., and in the direction — 
> of the vectors n— r, 2n—r1,. 


If we put ¢ equal respectively to 0 and — 5 that 


is, resolve in the directions 0 deg. and — 90 deg., 
we obtain the cosine and sine coefficients —viz., 


2 5 (z cos r 6) = ay + G4, + +, +4. - 
= + + 

2 S(csin r 0) = br tbntr +t b,,4,+- 

ww caf 


Referring back, Fig. 3 effects these two summa- 
tions for the curve given in Fig. 2 when n = 8 and 


r= 1; that is, 
teas + Qt+dgt t+. - - 
Z(zsin 6) = b, — by thy —-bgt. - - 
And since this particular curve contains only the 
first three terms, all the coefficients above.the third 
are zero, and we have 


= (zcos 6) = 4a). 
Similarly, Fig. 4 gives 


=(zsin @) = 4b). 
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= (zcos 2 0) = ag + ag + Ayo +. = dy. 
= (2 sin 2 0) = by — be + by > = by. 

And from Fig. 5 we obtain 

Bde me tool Sel eh a = a3. 
> (z sin 3 0) = bg — bs + by3 -. == bp, 


It will be seen from this investigation that when 
any function contains the complete Fourier series, 
the present analysis gives results which are only 
approximately correct. The method is applicable 
to convergent series, and the accuracy increases 
with n, the number of divisions taken. The 
motions of machines, when analysed, are generally 
found to be represented by a series which is ex- 
tremely convergent, so that all terms after the first 
two or three are scarcely measurable. For example, 
in a slide-valve driven by a link or radial gear, the 
careful plotting of eight positions of the valve for 
crank intervals of 45 deg. will usually enable the 
first three terms to be found with a high degree of 
accuracy. 








THE OECHELHAUSER GAS-ENGINE. 
(Concluded from page 144.) 
Tue Gas Power Piant at THE Nava Con- 
stRUCTION Works, Datmurr—(concluded). 


Havine described in detail the gas-producer and 
the engines, we now turn to the generators and 
air-compressors driven by these engines, and in 
Figs. 75 and 76, page 202, we illustrate a direct- 
current generator of 350 kilowatts oe which 
has been manufactured by Messrs. Vickers Sons 
and Maxim, Limited, Sheftield, for running at 105 
revolutions per minute. This generator is of the 
12-pole shunt-wound type, the normal output being 
760 amperes at 460 volts; any variation in the 
latter is effected solely by altering the resistances 
of the shunt circuit, so that the speed of the gas- 
engine may be constant. The dynamo was designed 
to stand an overload of 25 per cent. for two hours 
without sparking, and of 50 per cent. for short 
periods without injury. The rise in temperature 
over that of the surrounding atmosphere for a 
12 hours’ continuous run at full load was not to 
exceed 70 deg. Fahr. in any part of the dynamo. 

The magnet yoke is of cast steel, and the upper 
half is, as shown, removable, to give access to the 
armature, All cores are of special magnet steel, 
and the coils consist of 100 per cent. conduc- 
tivity copper wire, double cotton-covered, wound 
on formers built up of mica and press-spahn. ‘he 
formers are fitted with metal frames, easily remov- 
able, and held in position by the projections of the 
pole-pieces. The area has been designed so that 
the current density at full load would not exceed 
1000 amperes per square inch. The armature core 
is built up of re-annealed charcoal-iron stampings, 
and the discs are slotted to receive the conduc- 
tors, and rigidly keyed to the hub. Ventilation is 
provided by means of axial and radial air-ducts. 
The windings are of copper laminated strips, braided 
and taped into mica and press-spahn troughs, and 
thoroughly waterpreofed. The commutator, which 
is built on a separate cast-iron bush, is bolted to 
the hub, and isso designed that 2in. may be turned 
off its diameter before it requires to be renewed. 
The insulation resistance between the armature and 
the magnet-winding and earth is three megohms. 
The test pressure applied between the armature and 
magnet-winding and the earth was 2000-volts. 

The brush-spindles are carried on a rocking 
yoke, bolted to the magnet-frame,and rotated by 
means of a screw and hand-wheel. The brush- 
holders are of the Vickers special parallel-motion 
design, so that the brush remains in a definite 
position on the commutator. The contact area is 
1 square inch for every 24 amperes. The terminals 
are of ee blocks, with cones for carrying 
the leads to the brushes. The pedestal bearings 
are of the swivel type, to ensure good alignment. 
The bush is split, and the carrying cap removable. 
The length of the bearing surface is three times 
the diameter of the shaft. 

The switchboard (Fig. 77, page 202) is by the Elec- 
tric and Ordnance Accessories Company, Aston, 
Birmingham, and is designed to control four 350- 
kilowatt and two 700-kilowatt 440-volt shunt-wound 
generators, together with fifteen two-wire power 
feeders and seven three-wire lighting feeders. Each 
machine is arranged to run in lie], being pro- 
tected and controlled by D. p. laminated knife 
switch, 8. P. time-limit circuit-breaker, D. P. - 
netic blow-out fuse, shunt-regulating and field. 


breaking switch, recerding wattmeter, and round 





type Weston ammeter. The usual earth lamps and 
pilot lamps, together with switches, are provided. 
The field-breaking switch is interlocked with the 
main switch, and is so arranged that it is impossible 
to open the field-circuit while the main switch 
remains closed, or, on the other hand, it is impos- 
sible to close the main switch before the shunt 
circuit is made. The power feeders are direct 
across the bus-bars. The lighting feeders are on 
the three-wire principle. Eich power circuit is 
provided with TD. P. laminated knife switch, D. P. 
magnetic blow-out fuse, together with circuit- 
breaker, time-limit, and round pattern ammeter ; 
three-wire or lighting feeders being provided with 
D. P. switch, magnetic blow-out fuse for outers, 
and S. P. switch for neutral, an ammeter recording 
the output of each feeder. 

The ane is made up of twenty-eight panels of 
enamelled slate bases fixed to strong angle-iron 
framing, having the connections and bus-bars sym- 
metrically arranged at the back of the board. The 
whole arrangement is of substantial construction 
combined with electrical efficiency. At the end of 
the board there are fixed two illuminated-dial 
voltmeters, sector pattern, mounted on swinging 
brackets—one indicating the bus-bar pressure, the 
other the pressure across each generator, which is 
recorded by means of a plug fixed at the bottom. 
The ammeters throughout are of Messrs. Elliott’s 
Weston type, with a dead-beat moving-coil action, 
the wattmeters of the B.T.H. switchboard record- 
ing type, and the circuit-breakers of the Electric 
and Ordnance (patented) type, fitted with time- 
limit relay and adjusted to blow at 25 per cent. 
overload. 

These circuit-breakers have an instantaneous and 
reliable action. They are of the non-closeable type, 
and cannot be closed on a short circuit, the brush 
of which is of the laminated type, securely bolted 
together. The circuit is broken on carbon con- 
tacts, and, finally, on auxiliary contacts, as will 
be noted in illustration. The design is compact 
and combines every detail of electrical efficiency. 
The time-limit is of the dash-pot type, and can be 
adjusted to limit the disruption of the circuit by 
any time up to 10 seconds. The whole apparatus 
is of sound mechanical design ; while its simplicity 
and non-liability to get out of order are special 
features. 

One of the electric sets, with boosters, along with 
the switchboard, which occupies a gallery at one 
end of the power-station, is illustrated in Fig. 79, 
on Plate VII., published with our present issue. 
The other view on the same plate illustrates the 
409-brake-horse-power gas-engine driving the air- 
compressors, which are of the vertical type, de- 
signed to deliver 2300 cubic feet of free air per 
minute. These compressors, which were con- 
structed by Messrs. ‘Alley and MacLellan, of Glas- 
gow, have two low-pressure air-cylinders of 37 in. 
diameter, and two high-pressure air-cylinders 
equal to 224 in. diameter, with a common stroke 
of 164 in., and work at 125 revolutions per minute. 
They are of the vertical compound two-crank 
inter-cooling type, and embody several interesting 
features, which we hope, in a subsequent article, 
to illustrate and describe in detail. 
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Steam Turbines ; their Development, Styles of Build, Con- 
struction, and Uses. By WiLHELM Gen'tscH.’ Kuiserl. 
Regierungsrat und mitglied des Patentamts. Translated 
from the German by ArTuur R. Lippe. London: 
Longmans, Green, and Co. [Price 21s. net. ] 

Some of the German Patent Office officials are 

exceedingly capable technologists, whilst others 

are merely legal experts with but a rudimentary 
knowledge of things mechanical. The author of 
the volume before us is apparently a member of the 
latter class, as the volume is crowded with errors of 
an ‘elementary character. To make matters worse, 
the translator also is apparently not a mechanical 
engineer, and having but a limited acquaintance with 

English technical terms, gives generally a literal 

translation of the German equivalent, with results 

which are always ludicrous, and often a 

y 





Moreover, his non-technical English is often equal 

at fault. Thus the following sentence, on page 19 :— 
** A design which, as far as the action of the steam 
is concerned, remains unclear,” is certainly not 
literary English, however close a transcript of 
the German original. He also uses repeatedly the 
word ‘‘conaxial”” where ‘‘co-axial” is meant, and 








speaks of ‘‘loss of warmth” where an English 
writer would say ‘‘ loss of heat.” A chamber is 
said to be ‘‘ contained by plates d and e,” where 
‘*enclosed by” is meant, and steam is said to 
‘* stream,” instead of ‘‘ flow,” from an orifice. We 
also think that no English writer would use so 
many plurals as in the following sentence, which is 
doubtless a literal rendering of the German -— 
‘*There existed no reliable bases for theoretical 
examinations of steam-turbines, such as have 
brought the engine of to-day working with the 
expansive energy of steam to its scarcely betterable 
state of perfection.” We are not referring here to 
the absolute inaccuracy of the statement made, but 
merely to the translator’s style, equally curious 
examples of which could be quoted from nearly 
every page. 

When such specimens of ‘‘English as she is 
spoke” can be culled from the straightforward 
matter, the mess made of technical expressions can 
easily be imagined. Thus we have “leading apps- 
ratus” for ‘‘ guide-blades and nozzles,” ‘‘ current 
energy” for ‘‘ kinetic energy,” ‘‘screw spire”’ for 
** turn of ascrew,” ‘‘ radial turbine ” for ‘‘ radial flow 
turbine,” ‘‘concussion” for ‘* shock,” ‘* working- 
wheel wreaths” for ‘‘ rings of buckets,” ‘‘ partial 
impingement” for ‘‘ partial admission,” *‘ belt 
wheel” for ‘‘ pulley,” ‘‘ back-pressure wheel” for 
‘* reaction-wheel,” ‘‘impulsive wheel” for ‘‘im- 
pulse wheel,” “‘ electric engine” for ‘‘dynamo or 
generator,” ‘‘ pitch of nozzles” for ‘‘ angle of 
nozzles,” ‘‘ relieving arrangements” for ‘‘ balanc- 
ing devices,” ‘‘ forms” for ‘‘ dies or moulds,” and 
‘running at empty load” for ‘‘ running light.” 

Luckily enough, the quality of the translation is 
on a par with the character of the original, so no 
great harm is done. The bulk of the volume con- 
sists of reproductions from patent specifications, 
often introduced with a remark such as ‘‘ Parsons 
does this,” or ‘‘ Curtis does that,” as the case may 
be ; whereas the fact of the matter is that the parti- 
cular device in question has never been adopted 
in actual practical work. Even the description 
of the Parsons governor relay is taken from a 
patent specification, and describes a method 
of working which has never been adopted in prac- 
tice. The vast majority of the different patents 
abstracted are of an absolutely futile character. 
In some few cases this fact is pointed out by the 
writer ; but, not being a mechanic, he has in other 
cases failed to realise the absurdity of the plan 
proposed. Thus, that attributed to Robinson, on 
page 23, is cquivalent to a man trying to lift him- 
self by hauling on his boot-straps ; and that dis- 
cussed at great length on pages 17 and 18 is equally 
futile, and would certainly never rotate where the 
working fluid is incompressible, though it is con- 
ceivable that it might revolve when fed with an 
elastic fluid, but the efficiency would be next to 
nothing. The author’s knowledge of turbine 
theory is obviously limited. He divides turbines 
into two classes—namely, ‘‘ Pressure Turbines” 
and ‘‘ Velocity. Turbines.” We find, however, 
the Rateau turbine classed as a pressure tur- 
bine, and possibly it may be correct to consider 
it as what is commonly known as a “limit tur- 
bine,” though Rateau himself considers it as an 
impulse-wheel, and, Mr. Gentsch later on takes 
the De Laval turbine to be a velocity wheel, or, 
as we should say, impulse wheel. Now the Rateau 
turbine in principle consists of a number of De 
Laval turbines mounted on the same shaft, the 
drop of pressure between the successive wheels 
being so small that converging, instead of diverg- 
ing, channels may be used for guiding the steam. 
Moreover, the Moorhouse turbine, patented in the 
later ’seventies, is absolutely identical in essentials 
with the Rateau turbine, and this again is classed 
as a velocity wheel. We have, in short, found our- 
selves utterly unable to understand Mr. Gentsch’'s 
system of classification, which appears based on no 
logical foundation. _ 

In this country steam-turbines have been divided 
into two very distinct classes—viz., impulse wheels, 
in which there is no sensible fall of pressure within 
the moving bucket ; and pressure or reaction wheels, 
in which such a fall of pressure does occur. Wheels, 
again, may be velocity compounded or pressure 
compounded. In the former case a jet of steam 
issuing into a compartment at a high velocity acts 
in succession on several sets of fixed and moving 
buckets, without materially altering in pressure 
during its passage through the whole series. In 
pressure compounding, on the other hand, the 
whole drop of pressure available is divided up into 
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a number of stages, the exhaust steam from the' 


turbine buckets in each stage forming the admis- 
sion steam for the next stage, the arrangement 
being very similar to the fixing of a series of water- 
wheels, one below the other, on the same stream. 
These definitions are clear, and divide up all varieties 
of steam-turbines into very distinct classes ; whilst 
the author’s definitions, which are to us unintelli- 
gible, group in different classes, as shown, wheels 
identical in principle. 

Again, on page 195, he asserts that a pressure 
turbine will only work properly when the inlet 
pressure is that for which it is designed. This is 
totally wrong, since the thermodynamic head and 
the corresponding velocity of issue from the guide- 
blades is a function also of the vacuum. On page 
236, again, the author recommends that to secure 
efficiency the number of pressure stages should 
be kept down, whereas, as shown in ENGINEERING, 
January 13, 1905, there is a positive increase of 
over-all efficiency by sub-dividing the total fall of 
pressure between a large number of stages. 

On page 275 we have the absurd statement that to 
avoid clearance-space losses the fall of pressure in 
a Parsons turbine has to be subdivided into a great 
many parts, showing that the author is totally 
unacquainted with the theory of the Parsons tur- 
bine. The real reason for using a large number of 
stages in this turbine is the necessity of a mode- 
rate bucket speed. Again, on the same page we 
have the statement that ‘‘it appears that the avail- 
able theoretic fall in pressure S of the steam, 
which lies between the entrance pressure and that 
of the condenser, along the path through the lead- 
ing and working-wheel channels, from 20 to 30 per 
cent. is lost—i.e., that a loss of energy E must be 
deducted.” ‘* Further, the steam passing from 
the last working wheel to the condenser still 
possesses a kinetic energy k=12 to 4 per cent., 
according to the size of the turbine.’”’ We confess 
we do not understand what is meant by a loss of 
available fall of pressure, since the pressure 
gradient within a given turbine using steam at any 
specified inlet and discharge pressures is practically 
independent of the efficiency, and the statement 
that even as much as 4 per cent. of the available 
energy of the steam in a Parsons turbine is carried 
away as kinetic energy from the last wheel is absurd. 
The actual energy available per pound of steam at 
the entrance to the last wheel of the turbine does 
not exceed 7 or 8 heat units, and of this perhaps a 
quarter is carried away as kinetic energy, owing to 
the steam on discharge still possessing a residual 
velocity, or, say, 2 B.Th.U. As theavailable heat 
of the steam at entrance is commonly over 300 
B.Th.U., the loss in question comes out to less than 
1 per cent., in place of from 12 to 4 per cent., as 
stated by the author. He further states that the 
average length of Parsons turbine blades is 2 in:, 
which is not very illumining, since in one and the 
same turbine it may range from 14 in. up to 8 in. 

In a whole chapter devoted to ‘Relieving 
Arrangements,” not a single word is said about the 
method of balancing by means of dummy pistons, 
actually adopted with the Parsons type of turbine. 
The chapter on stuffing-boxes gives no information 
as to actual practice, though, on the authority of 
a German patent taken out in 1887, the author 
accuses Parsons of using a ‘‘ waterstoff” (? packing), 
in which the baffle-grooves are screw-threads. We 
believe we are correct in saying that in actual prac- 
tice these grooves are never helical. The other 
devices shown are all equally taken from the speci- 
fications of patentees mostly unknown to fame. 

We think it will be unnecessary to deal further 
with this elaborate volume, for which it is impos- 
sible to say a single good word, save that the 
publishers’ part of the work has been well done ; 
but how this eminent firm came to issue a volume 
on steam-turbines written by a man who is appa- 
rently not an engineer, and translated by one 
very imperfectly acquainted with technical terms, 
remains, like the birth of Mr. Jeames Yellowplush, 
‘‘ wrop in mistry.” 





Wireless Telegraphy ; its History, Theory, and Practice. 
By A. Freperick Cotiins. New York: The McGraw 
__ Publishing Company. [Price 3 dols.] 
WrRELEss telegraphy only a few years ago was 
little more than a **popular wonder,” and Mr. 
Marconi was, fora time, probably the subject of 
more curiosity and discussion than any other man 
in the country. To-day the position is changed, 
tor wireless telegraphy has become an advanced 
practical science, of great value to the community ; 








and so quickly has the populace adapted itself to 
the new conditions that it has ceased to take more 
than a passing interest in Mr. Marconi, though 
that young inventor has not ceased to add further 
victories to those he had previously gained. We 
have now various rival commercial systems of wire- 
less telegraphy, and the different varieties of 
apparatus in use are already very numerous. We 
believe, therefore, that there is room for a volume 
such as that now before us, in which Mr. Collins 
endeavours to trace the history of the subject from 
the beginning, and to explain the scientific prin- 
ciples on which it is based. We shall have a word 
to say later on the manner in which the author 
gives his exposition, but let us first deal with the 
matter. 

The earlier chapters of the book are almost 
purely scientific, with short historical introduc- 
tions to the discussions of the separate electrical 
phenomena which have to be considered in the 
study of electrical oscillations. The experiments 
of Hertz naturally form the main theme of these 
chapters, and the descriptions given by the author 
help to give the reader a good idea of the meaning 
and effect of the various elements found in circuits 
used in connection with wireless telegraphy. Later 
on, the chapters are devoted to the discussion of 
separate forms of apparatus, such as induction coils, 
interrupters, and oscillating current generators ; 
and thereafter the author enters on what we may 
call the practical or commercial aspect of his sub- 
ject, and describes the different types of trans- 
mitters, receivers, subsidiary apparatus, aerial 
wires, and earths. A chapter on *‘‘ Resonance” 
and one on ‘‘Syntonisation” complete the dis- 
cussion of wireless telegraphy, but the author adds 
yet another chapter to show what has been done in 
wireless telephony. The author is.usually content 
to be merely descriptive in his writing, and not 
critical, and in a field which has become so thorny 
with claims for priority and personal jealousies, 
this is perhaps the wisest attitude to adopt. At 
any rate, the reader will not regret that he is left 
to form his own opinion as to the relative merits of 
different systems. 

The author’s manner of telling his story is not so 
free from objection. There are several grammatical 
errors, numerous mis-spellings, especially of proper 
names, and whole passages are spoiled, or made 
difficult to understand, by looseness of language 
and faulty construction of sentences. Occasionally 
Mr. Collins tends to ‘‘ fine writing,” and in the 
closing paragraph of the book he gives way entirely 
to this temptation. What is to be said of such a 
passage as this ? 

**Into the future it is dark and difficult to see. 
Its misty veil is so drawn that only a little light 
reaches us through its filtering meshes, and this is 
by the empirical path of experience ; therefore we 
cannot predict.” 

This is not only faulty writing, but it is de- 
plorable in a scientific text-book. Just before that 
passage we find mention of ‘‘the time-honoured 
and hoary steam-whistle.” Why should Mr. Collins 
reduce the value of his work by giving so little 
attention to style, and even to the reading of 
proof-sheets? In Fig. 46 the lettering of parts 
does not correspond with that given in the text. 
On page 2 we find ‘‘ Thompson” for ‘‘ Thomson ” 
(Lord Kelvin) ; page 3, ‘‘was Descartes and his 
law of vortices” for *‘ were” ; page 10, ‘* 168,000” 
for ‘* 186,000” ; page 21, ‘‘ Poincairé” for ‘** Poin- 
caré” ; page 49, line 19; ‘‘there is . . . currents” 
for ‘‘ there ave,” and soon. On this same page 49 
we read: ‘‘Ohm’s law does not apply to the 
circuit, but its value largely depends on the 
frequency.” What is really meant is ‘‘ the value 
of the ohmic resistance.” 
ordinate clause in the first sentence of the para- 
graph on the Bell radiophone has no verb at all. 
A little more care would have removed many of 
these blemishes, and we are surprised to learn by 
the preface that others besides the author have 
read the proofs. 





A Treatise on Ore and Stone-Mining. By Sir CLEMENT 
Le Neve Foster. Edited by Bennetr H. Brovucu. 
London: Charles Griffin and Co., Limited. [Price 34s. ] 

Tuts is the sixth edition of a book that originally 

appeared about twelve years ago. At that time it 

was an exhaustive work, but in the present edition 
it has been considerably altered and added to, and 
it yet remains the standard work on the subject. 

Before his lamented death, Sir Clement le Neve 

Foster announced that he hoped to rewrite the 


On page 287, the sub-|P 





| work before another edition was required, but his 
death prevented this decision being carried out. 
The work has, however, at the request of Lady 
le Neve Foster, been undertaken by Mr. Bennett 
H. Brough, and it would be difficult to find anyone 
who, by his experience and ability, could better 
undertake the task. The book covers such a wide 
range, and is of so voluminous a nature (there 
being 800 pages in all), that it would be impossible 
to review it fully, even if it were the first edition, 
and we can here only give some idea of its scope. 

The work is divided into seventeen chapters, and 
there are over 700 illustrations. Originally it was 
intended to be a text-book for mining students, and 
although it still remains an admirable guide for 
those studying the art and science of mining, it 
goes considerably beyond the ordinary region of 
the text-book, and may be largely consulted with 
advantage by those engaged in practical work. 
The enumeration of headings and chapters is the 
briefest method of giving an idea of the scope of 
any book. In the present work they are as 
follows :—‘‘ Occurrence of Minerals,” ‘‘ Discovery,” 
‘* Boring,” ‘‘ Breaking Ground,” ‘* Supporting Ex- 
cavations,” ‘‘ Exploitation,” ‘‘ Haulage,” ‘‘ Hoist- 
ing,” ‘* Drainage,” ‘‘ Ventilation and Lighting,” 
** Access,” ‘* Dressing,” ‘* Legislation,” ‘‘ Condition 
of Miner,” ‘‘ Accidents,” and ‘‘ Principles of Em- 
ployment of Mining Labour.” 

Passing by the first two chapters, we come to 
that relating to boring, upon which we will say a 
few words by way of giving some slight idea of the 
plan of the book. The ordinary tools used are 
treated upon, and there is a good perspective 
view, with reference letters, of the ‘‘ Dauntless ” 
diamond-drill, used for boring prospecting holes. 
Particulars are given of diamond-boring,eand also 
the Olaf Terp system of using emery instead of dia- 
monds. In some cases the fragments of emery are 
put in loose at the bottom of the hole, and allowed 
to wedge themselves into grooves in the boring- 
crown, which is made of soft metal. Boring-crowns 
are also made entirely of emery. On this system 
great speed of rotation has to be used, three or four 
times higher than is necessary with diamonds. 
Chilled cast-iron shot may also be used for the 
same purpose. For boring moderately hard rock 
a crown of steel teeth is used, but for hard rock 
this is exchanged for a diamond-borivg tool. The 
method of boring by percussion with rods is illus- 
trated and described, the rope system being dealt 
with at some length. The Mather and Platt 
system of using a flat rope, with a special con- 
trivance for rotating the chisel, is illustrated. The 
following chapter deals with breaking ground. 
Hand-tools are described, and machine drills of 
various types are illustrated, driven either by com- 
pressed air or electricity. Machines for cutting 
grooves are next treated upon, and a section on 
explosives follows, with details of various blasting 
operations. In the chapter on haulage and hoist- 
ing different machines are described, whilst drainage 
and ventilation are next dealt with, 

A most useful feature is a bibliography of the 
different sections. This appears to have been 
most carefully compiled, and is of a very complete 
nature. The book ends with a fairly complete 
index. 





Higher Mathematics for Students of Chemistry and Ph 
with Special Reference to Practical Work. By A 
Metior, D.Sc. Second Edition, enlarged. London: 
Longmans, Green, and Co. [Price 15s. net. ] 

In this work we have to do with a second edition. 

The methods employed by the author have so far 

been approved that he is now able to offer a revised 

work, enlarged and improved by the results of 
ractical criticism and experience. An increased 
demand for this kind of work is satisfactory for 
two reasons. It affords some test of the amount of 
mathematics a student in chemistry or physics is 
willing to assimilate, or is willing to admit may be 
of use to him. It provides a measure, however 
imperfect, of his mental —— and of his 
willingness to avail himself in his work of the 
machinery employed in other sciences. And in the 
second place it shows to some extent how far the 
curtailment of the elaborate processes by which 
mathematics have hitherto been taught is of service 
in supplying additional tools to those who are 
unwilling to acquire, or who have not the oppor- 
tunity to submit themselves to, the discipline which 

a purely mathematical education demands. It is 

not easy to judge how far the author approves of 

the schemes of those who would introduce a pupil 
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600,000-LB. VERTICAL TESTING-MACHINE. 


CONSTRUCTED BY THE RIEHLE BROTHERS TESTING-MACHINE COMPANY, PHILADELPHIA, U.S.A. 
(For Description, see Page 208.) 
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MAGNETO-IGNITION APPARATUS FOR INTERNAL-COMBUSTION ENGINES. 


CONSTRUCTED BY 


MESSRS. RANKIN KENNEDY 


(For Description, see Page 209.) 
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into the methods and processes of higher mathe- 
matics without lingering over the puzzles and 
enigmas that are dear to the hearts of examiners. 
But since he only asks of his pupils at the outset 
that they should possess a working knowledge 
of elementary algebra, so far as to be able to 
solve a set of simple simultaneous equations, and 
should know the meaning of a few trigonometrical 
formule, and after introducing them to the prin- 
ciples of differential and integral calculus, lands 
them in the mysteries of discontinuous functions or 
the niceties of Fourier’s theorem, it is evident that 
he does not waste much time over the solution of 
ingeniously constructed problems. We gather, too, 
that the author is in favour of making the course 
of study interesting and useful, of educating the 
pupil by the practical application of work and 





principles rather than by abstract reasoning, and 
‘o this extent we should reckon him among the 
apostles of the newer methods. The strongest 


| 


evidence of approval of these short cuts is afforded 
in the appendix, into which are collected a number 
of formule for which no proof is given in this 
place—a number of expressions generally of a very 
elementary character, and which, it must be ad- 
mitted, seem a little out of place in a book that is 
devoted to the study of higher mathematics. If a 
man does not know how many degrees there are in 
a right angle, he is scarcely likely to want to use, 
say, Taylor's theorem in his work or analysis. But 
perhaps this collection is a concession to a sense of 
completeness, or a relic of the errors of past forms 
of teaching. 
The hod of the book leaves a more satisfactory 
impression than the appendix. We move among a 
more familiar notation, and along lines of regu 
development, though there seems insufficient reason 
for interpolating a chapter on analytical geometry 
between those devoted to the differential and 
integral calculus, The author's view, or definition, 


-£) 


of higher mathematics is distinctly stated to be the 
art of reasoning about numerical relations between 
natural phenomena. This cannot be regarded as a 
complete definition, and the author is quite aware 
of its limitations. The restriction to natural pheno- 
mena is intentional, and makes it clear why the book 
is addressed to students of chemistry and physics ; 
and why it is desirable to give to mathematics 
a particular method of treatment and illustration in 
order to make it acceptable to such students. It is 
assumed that the majority of students are only 
interested in mathematical reasoning so far as it is 
brought to bear directly on problems connected 
with their own work ; and therefore it is desirable 
‘*to explain any troublesome principle, or rule, in 
terms of some well known natural process.” It 
seems strange to find the meaning of the differential 
coefficient explained in terms of the velocity of 
chemical reaction, but doubtless the illustration is 
familiar and effective, appealing strongly to those 
to whom it is pry ral Whatever may be said 
of this kind of illustration, it certainly has the 
advantage of proving to the student from the first 
that mathematics can be pressed into his service, 
and of making him aware that a machinery has 
been provided which it is his business to master 
and to use. By the time the student has learnt to 
solve a differential equation, and mastered the 
principle of elliptic integrals, into which the author 
enters just far enough to whet one’s appetite, he 
does not need this kind of incentive, it is true; but 
by that time he is able'to wield this effective 
weapon in analytical reasoning. 

e application of Fourier’s series might have 
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conduction of heat. The chemical student seems 
to have benefited at the expense of the physical. 

The chapter on probability and the theory of 
errors is as good as any in the book, but there is 
no adequate attempt to prove that the arithmetic 
mean is the most probable value of a series of 
discordant observations. The fundamental prin- 
ciple of least squares might have been quoted a 
little more accurately. It is not true to say that 
the most probable value of the observed quantities 
is that for which the sum of the squares of the 
individual errors is a minimum, except it be added 
that each error must be multiplied by its measure 
of precision, so as to give to the observations equal 
weight. But the author’s remarks on the rejection 
of discordant observations are excellent, and far 
outweigh in practical utility any such matter as 
this, which indeed may be put quite correctly 
on another page. The fundamental formula upon 
which the theory of the method of least squares is 
based can be made to define a criterion for the 
rejection of one doubtful observation, but it is 
very questionable whether the process discussed 
under thi title of ‘*‘ Chauvenet’s Criterion ” is legiti- 
mate. 
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4-TON HYDRAULIC WITARF CRANE. 

Tuer 4-ton hydraulic wharf crane we illustrate in 
Figs. 1 to 6, on page 203, and Fig. 7, below, is one of 
thirty-one which the Société Anonyme Liégeoise pour 
la Construction de Machines, of Liége, are building 
for the Port of Antwerp. The frame is in the shape 
shown in Fig. 1. The crane travels by hand-gear on a 
track, the gauge of which is 14.45 metres (47 ft. 43 in.); 
one rail is level with the quay, and the other is placed 
along the top of the outside warehouse wall, at a 
height of 65 metres (21 ft. 3f in.) above the quay 
level (Figs. 1 to 3). The crane is double-acting, and 

















capable of lifting loads weighing 4 and 2 tons at radii 
of 6.25 metres and 12.5 metres (20 ft. 6 in. and 41 ft.) 
respectively. Its principal dimensions are the follow- 


ing :-— 
Diameter of large hoist- 
ing-ram ... aid - 225 mm. (8.85 in.) 
Diameter of small hoist- 
ing-ram ... fe 160 ,, (6.29,, ) 
Travel of rams... 3 m. (9 ft. 10 in.) 
Total travel of hook 18 m. (59 ft.) 


Diameter of the two slew- 
ing-rams ... 


ase = 145 mm. (5.70 in.) 
Travel of slewing-rams ... 


1.3 m. (4 ft. 3,°, in ) 


Working pressure 47.5 atmos. 
(698 lb. per sq. in.) 
Amplitude of slewing 1} turns 


All cylinders and mechanical parts are connected 
to a rotary wrought-iron vertical column which rests 
at its lower end on a ball-bearing support, placed on 
the underframe of the leg; to the upper part of the 
column are fitted the lattice jib and counterweighted 
arm, and the driver’s cabin, containing the workin 
levers (Figs. 4ard 6). The hoisting-cylinder is mount 





cylinder, the two slewing-cylinders are vertical, and 
are bolted to the outside flanges of the rotary 
column (Figs. 3 and 7). The ends of the cable 
which transmits the slewing motion are fixed to 
the cylinders, and the cable passes over two pulleys 
mounted on the ram-heads, then over two guide. 
pulleys and round a grooved pulley fixed to the leg 
underframe. The water distribution is so regulated 
that when one slewing-ram rises, the other descends ; 
the lower grooved pulley being fixed, the vertical 
column is made to rotate on its ball-bearing support, 
and carries with it the jib. The water supply to the 
valves is by a pipe which can be connected up with the 
underground conduit by a joint-box on the side of the 
leg underframe. Discharge is through a circular tank 
8 round the rotating column at the top (Figs. 3 
and 7). 

The crane is manipulated by means of two levers, 
When only light loads are to be lifted, the large: 
hoisting-ram can quickly be thrown out of action 
The crane is made to travel on the track by two hand 
winches, which drive by gearing both the lower wheels 
and one of the upper ones (Figs. 1 to 3); though 
its weight is 32 tons, two men at the winches 
suffice for this. When the crane is not in ser- 
vice, the jib is locked. All cylinders are carefully 
protected against leakages and frost, and as they are 
mounted vertically, they can — be drained. In 
former cranes of this type the driver's cabin was 
built on the horizontal arm. It is now, as shown, con- 
nected to the rotating column, and pivots with it, thus 
enabling the driver to see the hook in any position, 
and facilitating the throwing out of action of the 
larger hoisting-ram above referred to. The arrange- 
ment followed for the slewing mechanism has resulted 
in a reduction in the resistance which acts against the 
slewing motion, and has made it possible to shorten 
the travel of the slewing - rams from 1.9 metre 
(6 ft. 2}$ in.) to 1.3 metre (4 ft. 3,5, in.), this leading 
to a saving of 32 per cent. in the water required for 
this operation, as compared with the working of 
cranes of this type, but of slightly different design, 
formerly supplied by the same company to the Port 
of Antwerp. The saving might have been still greater, 
seeing that when this new type was put in service the 
slewing speed was found to bs too high, and had to be 
reduced by throttling the water pressure on its inlet 
to the slewing-cylinders. 








60°,000-LB. VERTICAL TESTING-MACHINE. 

WE illustrate on page 206 a vertical testing-machine 
of great capacity, constructed by the Riehlé Brothers 
Testing- Machine Company, Philadelphia, U.S.A. The 
extreme height of the machine is 36 {t. 8 in., and it can 
take in compression specimens up to 25 ft. in length, 
and break tension specimens up to 22 ft. in length, 
provided the extension on this length does not exceed 
20 per cent. Essentially, the instrument consists of a 
weigh-bridge, Figs. 1,2, and 3, on which the lower 
ends of compression test-pieces rest direct, the pressure 
being applied by a moving head traversed on a couple 
of vertical screws B, which extend below the table to 
the foundation-plate, where the necessary gearing for 
rotating them is provided, as shown in Fig. 1. This 
moving head is prevented from yielding under the side 
pressure, consequent on the failure of a column by buck- 
ling, by four vertical guides C, which are rigidly secured 
to the foundation-plate, but stand quite clear of the 
weigh-table. Near their lower ends these guide columns 
have brackets, each carrying a plunger fitting into an 
hydraulic cylinder secured to the weighing-platform. 
These cylinders are connected to a supply of water 
under a constant head through a needle-valve, which 
allows the water to pass into them freely enough as 
the strain on the specimen is gradually increased. 
When, however, fracture occurs, the rapid recoil of 
the table is checked by the fact that the water has to 
pass back through the needle-valve, so that the 
energy which would otherwise be exerted in hammer- 
ing at the knife-edges is harmlessly expended in fluid 
friction. 

To admit of tensile tests being made, the weighing 
platform carries two cast-iron columns D, clearly visible 
in our engravings, which are connected together at the 
top, and to which the upper head E (Fig. 1) can be 
secured by keys. This can be done at three different 
levels, so that short specimens can be tested near the 

round level. To change this upper head from one 
evel to another, the moving head is raised up to it by 
the screws, and lifts it sufficiently to loosen the keys, 
which can then be removed ; and, this done, the upper 
head, resting on the moving head, can be transferred 
by the latter to the point desired, where, after keying 
into place, it is ready to take the upper end of a 
tension specimen. 

The nuts on the screws by which the strain is ap- 
plied are of bronze, and the screws themselves are 
said to be of a special steel. The weighing-table rests 
on eight knife-edges, and its movement is transferred 
to the poise beam by the system of compound levers, 
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best seen in Fig. 1. The accuracy and sensitiveness 
of the machine can always be tested by placing weights 
on the weigh-table. There are two poises on the arm 
which are traversed by a coarse screw, either together 
or independently, as may be desired. A long pointer 
fixed above the arm shows the movements of the latter 
on a magnified scale. The machine illustrated is in- 
tended to exercise a maximum pull or compression of 
600,000 lb. It is operated by a two-phase motor of 15 
horse-power, designed for a 220-volt circuit, and the 
machine is started, stopped, and reversed by means of a 
double-friction clutch. By means of the gearing shown 
in Fig. 3 six speeds are provided for the traverse of 
the moving head. The maximum, equal to 8 in. 
per minute, is used in setting the machine ready 
for a test, the maximum mosses | of the head in an 
actual test being 2 in. per minute, at which rate the 
motor is sufficiently powerful to operate up to half 
load ; for higher loads the speed of traverse may be as 
much as 1 in. per minute, but speeds of 0.4 in., 0.1 in., 
and 0.05 in. per minute are also provided. 

The equipment of the machine comprises hardened- 
steel plates for taking the thrust of compression 
specimens, and a complete sets of grips for tensile 
tests. Fittings are also provided by which transverse 
tests on beams up to 10 ft. long can readily be made. 
The extreme height of the machize is 36 ft. 8 in., its 
length, including motor, 17 ft.; and width, 10 ft. 8 in.; 
whilst the total weight is 100,000 lb. 








THE RANKIN KENNEDY SYSTEM OF 
MAGNETO IGNITION. 

In the Rankin Kennedy system of magneto ignition 
for internal-combustion engines the spark is obtained 
in the cylinder by means of a high-speed magneto- 
machine working in conjunction with a trembler coil. 
A perspective view vf the magneto-machine is given 
in Fig. 1, page 207, and from this and the elevations and 
section given in Figs. 2, 3, and 4 its general features of 
construction will be gathered. Three pairs of horse- 
shoe permanent magnets provide the field, and the 
armature is of the Siemens shuttle type, arranged for 
continuous rotation. The armature is driven by a 
flat belt, generally from the engine fly-wheel, an 
arrangement suitable for a car being shown in Fig. 5. 
The small belt-pulley is keyed on to a fairly stout 
spindle running in snbetantial bearings, and the end 
of this spindle is connected to the armature by means 
of a flexible coupling, so that the armature bearings 
are not made to take any of the pressure due to the 
pull of the belt. The armature is 14 in. in diameter, 
and weighs about 40z, the weight of the magneto 
complete being 13 lb. One end of its winding is con- 
nected to the iron core, and so to earth, the other end 
being connected to an insulated pin brought out 
through the end bearing. A spring pressing on the 
end of this pin collects the current, which is then led to 
the live terminal mounted on a piece of ebonite above. 

The armature is arranged to run at not less than 
ten times the speed of the engine. If the normal 
speed of the engine is 1200 revolutions per minute, 
the magneto will therefore give an alternating current 
having a frequency of 200 cycles, and thus rising to a 
positive or negative maximum twenty times during 
one revolution of the engine. Assuming that a current 
of one-quarter the full value of the current-wave is suffi- 
cient to operate the coil and cause a pater rig | spark 
in the cylinder, it follows that the greatest distance 
the magneto can move without sparking, after contact 
is made, is one-twelfth of a revolution. The engine 
therefore can only make ;}, of a revolution, or a 
movement of 3 deg., before the spark will occur, pro- 
vided there is no slip in the belt. The self-induction 
of the armature and trembler coil are, of course, con- 
siderable, and as the impedance of an inductive circuit 
increases with the frequency, there is a great choking 
effect at high speeds. It is claimed, in fact, that in 
spite of the increase of electromotive force with speed, 
the simultaneous increase of frequency maintains the 
current practically constant throughout a range of 
engine speeds of from 100 to 1500 revolutions per 
minute. An R.M.S. voltage of two volts, as measured 
by an alternating-current voltmeter, or estimated by 
a lamp, is sufficient at the terminals of the machine. 

Che induction coils used in conjunction with the 
magneto are of the ordinary trembler type, the spring 
being set to have a natural frequency of vibration 
two or three times the frequency of the alternations 
of the current. Most coils now in use are perfectly 
suitable for the magneto, which has been fitted to 
many cars without any further alteration being made. 
t ‘gs. 6 and 7 show the ordinary electrical connections 
cligrammatically ; Fig. 6 referring to the use of a dis- 
tributing contact in the low tension side and requirin, 
as many induction coils as there are cylinders, an 
Fig. 7 showing the method of connection when only 
one coil is used, and the resulting high-tension current 
cealt with by the distributor. The accumulator in 
each case is merely a stand-by in case of failure of 
the — or for ease in starting. 

I'he form of ignition described has also been applied 
to suction gas-engines. The hot tube for ignition is 





not convenient for such engines, as the gas used by the 
engine is below atmospheric pressure, and, conse- 
uently, cennot be used for keeping the tube » hot. 
he magneto, as before, is driven from the fly-wheel or 
from a pulley on the engine - shaft, and timing is 
effected by a wipe contact on the half- shaft. 
Fig. 8 shows diagrammatically a method of ignition 
which will give an adequate spark in the cylinders 
without the necessity for either an induction coil or a 
high-tension distributor. The only electric circuit is 
the low-tension circuit of the magneto, which the 
distributor closes for each cylinder in turn through a 
highly inductive winding. The rupture of such a 
circuit by the distributor causes a considerable spark 
in the cylinder on account of the inductance in circuit. 
This system has many convenient features, but its 
application will probably be greatest to engines run- 
ning at moderate speeds. 
The magneto is made by Messrs. Rankin Kennedy 
and Sons, Balmoral-street, Scotstoun, Glasgow. 








68-IN. LATHE FOR TURNING CRANK- 
SHAFTS. 

Ws illustrate in Figs. 1 to 4, on e 214, and in 
Fig. 5, on Plate VIII., a lathe whic been con- 
structed by the Kharkow Locomotive and Engineering 
Works, South Russia, to the designs of Mr. L. 
Schechter, the chief engineer of the company. The 
machine has been built for turning heavy marine- 
engine crank-shafts, and its principal dimensions are 
as follow :— 

Height of centres . 1.725 m. (5 ft. 8 in.) 
Distance between centres 9 m. (29 ft. 6 in.) 
Diameter of face-plate ee ey a 
Greatest radius of cranks 

taken ... Pa ae ... 1.500 m. (4 ft. 11 in.) 
Largest cut from either elide- 

eer as ca 36 by 6 mm. 

(L.41L ,, 0.23 in.) 
Weight of machine 135 tons 

The lathe is driven by a seven-speed electric motor 
fitted on a bracket on the headstock, through toothed 
wheel gearing, giving for the lathe fifty-six different 
speeds. On an extension of the motor shaft, shown 
in Fig. 5 but not in Fig. 1, are fitted two sliding 
pinions of 22 and 36 teeth; on the shaft I (Figs. 1 
and 2) are a pinion couple of 26 and 82 teeth; 
a set of three loose pinions, with 26, 84, and 98 
teeth ; and three fixed pinions, with 61, 45, and 20 
teeth. The 20-tooth pinion is permanently in gear 
with the 110-tooth wheel of the face-plate. On 
shaft II. are a pinion of 82 teeth, a loose couple of 26 
and 82 teeth, and a sliding couple with and 40 
teeth. The front of the left boss of the 82-tooth 
pinion, and the right boss of the 26 and 82-tooth 
pinion couple, are made with coupling clutches. 

When the motor pinion of 22 teeth gears into the 
98-tooth pinion, the 26-tooth pinion with the 82-tooth 
one, the latter being coupled with a (Fig. 1), and the 
40-tooth pinion geared with the 41l-tooth one, the 
gearing is as follows :—3}, #3, #f, 2%, and each of 
these gears may be used with any one of the seven 
different speeds of the electric motor. 

By means of a handle which fits on b, the sleeve and 
the 40 and 20-tooth pinion couple can be shifted on 
the shaft II. until the 20-tooth pinion gears with the 
61-tooth one of the shaft I, this giving the following 

ring :—#i, 24, #4, 2°53 and a second series of seven 

ifferent speeds for the fave-plate. 

On disengaging the coupling a, and, through the 
hand-lever ¢, joining the sleeve in the left-hand sup- 
port with the 82-tooth pinion of the shaft II., the 
gearing is as follows:—ji, 2%, #$, #4, t?, vi‘, and 
gives a further series of seven different speeds for the 
face-plate. 

When the 20-tooth pinion of shaft II. gears with the 
61-tooth pinion on shaft I, and when disengaging the 
40-tooth pinion from the one with 41 teeth, the gearing 
becomes #2, 2$, 2%, #$, 2%, 13%, making the tenth series 
of seven different speeds for the face-plate. 

By shifting the 22 and 36-tooth sliding-pinions on 
the froreap: F~ until the first leaves the 98-tooth 
pinion and the second engages the 84-tooth pinion 
there are obtained the fifth, sixth, seventh, and eighth 
series of seven speeds for the face-plate, as follows :— 


8%, #4, a2, Ab. 
af. #, at, Y's 
af, #4, #4, #4, ti, Tio 
$f, #3, #, #4, #i, Tis 


The double bed carries two front and two rear 
carriages, each working in either direction indepen- 
dently of any other. igs. 1 and 3 show the front 
and rear carriages. The travel of the carriages can 
be caused by hand, or automatically, slowly for 
cutting, or fast for return. As will be seen from 
Figs. 1 and 2, the bevel pinions ¢ and e’ on the 
inclined shafts III. are driven from the main spindle, 
and their motion is transmitted from the bevel 
pinions d, ¢*, d’, and ¢* to the shafts IV. and IV.} 
which lie along the bed and actuate the carriages for 
turning. The electric motor shaft, by means of worm- 





wheel gearing and the vertical shaft V., drives the 
transverse shaft VI. (Figs. 1 and 2) by the bevel 
gearing B, the motion bei transmitted to the 
shafts VII. and VII.' for the fast travel of the car- 
riages. The coupling between the shaft V. and the 
gearing g is shown at /; when this coupling is disen- 
gaged by acting on the lever h, Fig. 1, which actuates 
shaft VIII. by bevel-wheels and the lever m, the 
shafts VII. and VII.' are brought to a standstill. 

Each carriage is provided with a box-apron contain- 
ing the travelling mechanism. The shaft IX. (Fig. 4) 
carries the loose pinions i and 7’, and the bevel pinions 
k and }. The pinion é engages that marked * on 
shaft IV and pinion ?' that marked i* on shaft VII. 
Should the clutch m be coupled to the pinion i! by act- 
ing on the hand-lever 7, the shaft VIL is driven by 
the shaft IX., the bevel pinions &, k', 4? drive the 
pinions x, n', x”, the clutch p drives shaft X., the helical 
wheel D engages the screw spindle I, for the fast 
travel of the slides (Figs. 1, 3, and 4). On the other 
hand, if the clutch m be made to engage pinion i, the 
shaft IV. is driven by the shaft IX., the bevel pinions 
k, k', and A? engage the pinions n, n', 0, o!, 0°, 0°, 
o*, and o°, and the motion is transmitted to the pinions 
r, rm, and r® (Figs. 1, 3, and 4). Should the fateh P 
be removed from the pinion »® and made to engage 
pinion r, the latter transmits its motion to the helical 
wheel D and the screw spindle E, whereby the carriages 
are made to travel slowly for turning. When “the 
clutch » is removed from the wheel r, and the 
clutch p' engaged with the loose pinion 7* on the 
screw spindle, the carriages are made to traverse 
for cross-feed. The slide-rests are therefore fully 
compound ; the main slide-rest has both longitudinal 
and cross-traverse by power, and in the case of the 
two front rests the cross-slide is of pillar form F. A 
rotating head is fitted to the pillar, this head also 
carrying compound slides, so that the tool-box may be 
traversed in either direction, as well as rotated, inde- 
pendently of the main compound arrangements 
(Figs. 1 and 3, and view Fig. 5). The arrangement 
comes into play, with the addition of the narrow rests, 
K (Fig. 1) for turning the cheeks and bearings of 
cranks. The narrow rest K is fitted at the bottom 
in a groove cut on the side of the pillars, and ai top in 
a groove G ; its tool-holder J is fastened to the main 
tool-holder H (Figs. land 3). When H is shifted on 
G, the tool-holder J is shifted equally. The feed can 
be regulated by coupling the clutch ¢ with the bevel 
inion & or & by acting on the hand-lever L. The 
eed depth is governed by the pinions o* and o* (Figs. 
1, 3, and 4). The tail-stock travels on the bed ~ 
worm-wheel gearing, rack, and pinion ; its top part is 
also movable laterally. The centre can be set by hand 
or by gearing. 

The lathe in question has been constructed for the 
Newsky Shipbuilding Yard, St. Petersburg. 








German Coxe.—The Barrow Hematite Steel Company, 
Limited, has completed a contract for the early delivery 
of 10,000 tons of German coke, the rate being 203. 9d. per 
ton delivered at Barrow. It is also reported that the 
Millom and Askham Hematite Iron Company, Limited, 
is arranging for the delivery of quantities of German coke. 
Both the Barrow and the Millom Steel Works have pre- 
viously almost exclusively depended upon Northumber- 
land and Durham collieries for their fuel supplies. 

Our Coat ApBroap.—The exports of coal from the 
United Kingdom in January amounted to 4,218,391 tons, 
as compa: with 3,627,030 tons in January, 1905, and 
3,425,833 tons in January, 1904. In these totals steam 
coal figured for 3,059,905 tons, 2,653,575 tons, and 2,514,743 
tons respectively. The expression ‘‘coal,” it should be 
observed, should be taken to include coke and patent 
fuel. The quantity of coal shipped for the use of steamers 
engaged in foreign trade amounted to 1,533,505 tons in 
January, as compared with 1,495,015 tons in January, 
1905, and 1,321,789 tons in January, 1904. In one form 
or another coal accordingly left our shores in January to 
the extent of 5,751,896 tons, as compared with 5,122,045 
tons in January, 1905, and 4,747,622 tons in January, 1904, 
Our exports to the following countries exceeded 200,000 
tons in each case in the first month of each of the last 
three years.— 








Jan., 1906.  Jan., 1905. | Jan., 1904. 





Country. 
tons tons tons 
Sweden 213,437 108,848 118,615 
Denmark 211,651 151,163 165,835 
Germany 481,101 501,697 284,040 
France 627,915 548,016 618,619 
Spain 252,528 172,498 207,171 
Italy . 615,347 506,888 481,136 
Egypt. . 201,260 126,918 216,859 
Argentina 202,372 145,529 106,092 


It is noticeable that our coal exports to France, which 
fell off, to some extent, upon the imposition of an export 
duty of 1s. per ton in April, 1901, are now reviving; and, 
speaking generally, the duty certainly does not appear 
to have had any effect upon the foreign consumption of 
British coal. The value of the coal ex from the 
United Kingdom in January was 2,272,831/., as com 

with 1,976,733. in January, 1905, and 1,995,249/. in 
January, 1904, 
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THE LEITNER-LUCAS SYSTEM OF TRAIN-LIGHTING. 
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As regards convenience, decorative effect, and safety 
from fire in the event of collision, electric lighting is 
undoubtedly superior to = form of gas and oil light- 
ing for salbwor trains. The apparent hopelessness, 
so far, at any rate, of making accumulators which will 
do the work unaided, has caused much in enuity to 
be spent on the production of a dynamo to be driven 
from one of the axles of the vehicle, which will work 
in conjunction with a battery just large enough to 
supply current during eve. The difficulty of the 
problem lies in designing a dynamo which, whatever 
the speed and output within very wide limits, will 
maintain an appreciably constant voltage at the ter- 
minals. Such conditions are never met with in ordi- 
nary practice, and the fact that a train dynamo has 
to fulfil them without the intervention of an attendant, 
and at the same time to be of the hardiest construc- 
tion, and free from mechanical or electrical complica- 
tions, implies characteristics very difficult to obtain. 

However, so great was the want, that several train- 
lighting dynamos have been developed, the inventors 
working along quite distinct lines. In the Stone system, 
which has come largely into use in England and on the 
Continent, the regulation is effected by employing a belt 
which will only transmit a certain amount of power, and 
which therefore slips before the dynamo can be over- 
driven. The Rosenberg train dynamo, manufactured 
by Messrs. Mather and Platt, works with what may 
be called the ordinary brushes short-circuited, and 
supplies current to the over. circuit by means of 
another pair of brushes collecting from the centre line 
of the main poles. e@ excessive armature reaction, 
caused by short-circuiting the ordinary brushes, sup- 
plies a field sufficient to give a constant voltage across 
the external circuit within the ordinary limits of 
speed. Another system of regulation—the Leitner- 
Lucas—employs a differential voltage for the field 
excitation, and has recently come into prominence on 
account of having fulfilled a very severe test on the 
Great Western Railway. The test consisted in 
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working between London and Penzance, with the 
Leitner-Lucas apparatus, and running them in ordinary 
service for three months, during which time the dis- 
tance covered was 25,200 miles, or more than a journey 
round the earth. At the commencement of the test 
the apparatus was entirely sealed up, so that no repairs 
or replacements were possible to any part. During 
the period of the test no oil was supplied to the 
working parts, and neither water nor acid added to the 
batteries. To deal with any oil that might find its 
way into the interior of the machine and on the com- 
mutator, a #-in. oil drain-hole with a plug was pro- 
vided. The trial lasted through the dark months of 
October, November, and December, and at the con- 
clusion of the run, when the apparatus was opened up, 
everything, we understand, was found in perfect order. 
The light had never failed, the battery was fully 
cha: , and the brushes and commutator of the 
dynamo were in such good condition that the coaches 
were ordered to be immediately put to work again. 
The Leitner-Lucas usual standard equipment con- 
sists of a variable-speed dynamo, of about 14 kilowatt, 
built for any voltage from 16 to 48, though the pressure 
generally recommended is 25 volts. 
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automatic switch, and one battery of accumulators. 
The dynamo is a four-pole machine, belted to the car- 
riage axle, and suspended by springs. Two views of it 
are shown in Figs. 1 and 2above. The most interesting 
feature about it is, naturally, the means adopted to 
render it self-regulating. We have already mentioned 
that it derives its field excitation from the difference 
between two opposing voltages ; in the earlier machines 
this opposing electromotive force was supplied from a 
small independent armature as the speed increased ; 
at present, however, there is only one armature, which 
fulfils a double function. The diagram of connections 
is given in Fig. 3, the dynamo being shown as a two- 
pe machine for greater simplicity. There are two 
sets of brushes altogether—namely, a set of main 
brushes, and a set of subsidiary or demagnetising 
brushes. 

It is obvious that if the main brushes G and G, were 
in their neutral position, the demagnetising brushes 
D, D,, at right angles to them, would have no effect. 
By shifting the whole series round, a little in the direc- 
tion of rotation, D and D, become active, and supply 
a certain voltage which helps to strengthen the shunt- 


ere is also an/| fields G,. But the more heavily the dynamo is loaded 
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the greater is the armature reaction due to the load 
current. Thus the main field is more and more dis- 
torted until the brushes D and D, cease to be effective, 
and the shunt winding is only excited at the generator 
voltage. As the load still further increases, and there 
is consequently still greater distortion of the field, 
the brushes D, D, begin to supply a voltage in oppo- 
sition to the normal shunt current. This, of course, 
reduces the shunt-field strength and compensates for 
the increased speed. The other windings on the fields 
are in series with the lamps, their function being 
mersly to ensure the machine building up in the right 
direction. It must, of course, be understood that the 
armature reactions referred to, take place after, and 
not before, the machine is doing useful work, so that, 
even with the faint initial excitation provided by 
switching on the lamps, the dynamos on a train do not 
at starting form so many electric brakes, and no 
appreciable drag at all is imposed upon the locomotive 





until considerable useful work is done, and the train 
is well under way : at high speeds the load diminishes 
again, and the pull on the belt is roughly inversely as 
the speed. 

The characteristic curves of the machine are shown 
in Fig. 4. From 20 miles an hour upwards, the volta; 
at the generator terminals is sensibly constant, while 
the amperes rise to a maximum at about 30 miles per 
hour, and thence forward drop steadily, The load on 
the machine thus tends towards equality, and the 
efficiency, which is about 75 per cent. at 30 miles an 
hour, and 78 per cent. at 58 miles an hour, is excellent 
for so small a machine. 

The apparatus shown oe mae on the left- 
hand side of the diagram, Fig. 3, and also in Figs. 
6, 7, and 8, above, is an automatic device cutting the 
batteries out and in respectively, according as the 
dynamo voltage falls below that of the battery, or 
vice versd, It is a purely differential arrangement, 


| depending neither on speed nor absolute voltage, but 

bo a difference in voltage between the dynamo 

battery. Its action is as follows :— 

When the voltage of the dynamo reaches approxi- 
mately 15 volts, the relay C, operates, thus causing 
current to flow: (1) from the battery through the 
shuttle armature C to the negative ; (2) from the bat- 
tery through the fine windings C,, through the arma- 
ture of the dynamo to the negative. This causes the 
magnetism of the shuttle armature C and the polar 

| projections. to be of such a nature as to forcibly hold 
out the pivoted switch-arm F. 

| The current flows as above, because the voltage of 

| the battery exceeds that of the dynamo ; as the latter 

| increases, the current. through the fine windings C, 

| diminishes, and, finally, when the voltage of the 

| dynamo exceeds that of the battery, becomes reversed 
| in direction ; at the same time current is still flowing 
| through the shuttle armature in the same direction as 
| before. Thus the magnetism of the a yp projections 

; becomes reversed, causing the pivoted switch-arm F, 
which is normally held out by a spring, to rotate and 
close the circuit. The fine windings C, are now 

| short-circuited ; but the series windings C, now come 

into action, as all the current made by the dynamo 
| flows through them ; and as — are wound in the 
|same sense as the fine-wire windings, they have the 
| effect of keeping the circuit closed until the voltage 
|of the dynamo drops again, when they allow, and 
| somewhat assist, the spring attached to the switch- 
| arm F to open the circuit, after which the fine windings 
|C, immediately come into action again, and power- 
fully assist the spring. 

It. will be seen from the above that the apparatus 
does not consume any energy when the dynamo is 
not generating, and that the action is entirely auto- 
matic. Mechanically speaking, the apparatus is dust 
and vibration proof. ° 

Besides the dynamo and automatic cut-out, there is 
a third piece of apparatus—the regulator—of which a 
photograph is reproduced in Fig. 5, with the parts let- 
tered to correspond with the diagram in Fig. 3. This 
also is entirely automatic in action, and serves to insert 
resistance in the lighting circuit to compensate for the 
inevitable variation of the battery voltage, according 
as the latter is fully charged or not. Thus the voltage 
across the lamps is maintained almost absolutely con- 
stant. The device consists of a small motor geared to 
a rheostat. The motor is started by a relay which 
is energised through the intermediary of a differential- 
voltage balance of special and robust construction. 
This relay closes the armature circuit, should the lamp 
voltage be either too high or too low, and thus causes 
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he rheostat arm to travel in one direction or the 
other. When the lamps are not in use, the regulator 
eerves to prevent overcharging of the battery by re- 
ducing, or even completely suppressing, the output 


of the dynamo when the batteries are fully charged. | 39 


The connections of the motor, rheostat, &c., are shown 
in Fig. 3. When the dynamo is working, but the 
lamps are out, the voltage-balance M is energised by 
the dynamo; but when the lamps are fed from the 
battery alone, the latter supplies the exciting current 
through the relay N,, which also short-circuits the 
series resistance N, causing the apparatus to act on a 
lower range. ‘The voltage-balance is adjusted by 
means of a spring S, and causes the lever Q to make 
contact at either the front or back end, energising one 
or other of the “2 5 of the double relay P, and 
causing the motor O to run respectively backwards 
or forwards. The motor moves the arm W over the 
resistances, as shown, and determines the number of 
coils T in circuit. The arm strikes a stop V at either 
end of its travel, which switches off the motor. It 
should be understood that, valuable as are the func- 
tions of the regulator, it is by no means essential to the 
system. If through any cause it should fail to act, 
there wou'd be no stoppage of: the lighting, for the 
dynamo and battery would work together, as in other 
systems which have no regulator. regulator of this 
type may obviously be employed in a lighting system 
when batteries alone are used. In this case the lamps 
would be rated at rather lower than the rated voltage 
of the battery, and ‘the regulator used to insert re- 
sistance in series according to the state of charge. 
This plan has been adopted, we believe, with consider- 
able success. 

The batteries supplied are manufactured by the Accu- 
mulator Industries, Limited, of Woking—the licencees 
of the system—and are expressly designed for this 
class of work. The positive plates are of the Planté 
type, and the negative plates pasted. They are con- 
tained in teak boxes, with dovetailed joints and lined 
with lead, the lid of each box being bolted down on a 
rubber joint. The normal level of the acid is well 
above the tops of the plates, so as to obviate frequent 
filling, and the height can be seen by a gauge-glass 
inserted in the wooden side of the box. A graduated 
scale is painted on the wood. On the same side of the 
cells can be seen another glass tube containing four 
white or coloured beads, the position of which in- 
dicates at once the specific gravity of the acid. Thus 
no hydrometer is required, and the condition of every 
cell, both as to charge and amount of liquid, can be 
seen instantly by the inspector when the coach comes 
home. The inventor of the dynamo and the various 
os constituting this system of train-lighting is 
Mr. Henry Leitner, and the sole concessionnaires are 
Messrs. G. D, Peters, of Moorfields, London, E.C. 








Tue Last Broap-Gavuce Exeing.—The Great Western 
Railway Company offered its famous old locomotive, the 
‘Lord of the Isles,” the last of the broad-gauge engines, 
to the Swindon Education Committee, provided it was 
tixed in front of the local Technical Institute. As the 
cost of this would amount to nearly 200/., the committee 
has reluctantly declined the offer. 





THE OxcHELHAUsER GAs-ENGINE.—Messrs, William 
Beardmore and Co., Limited, Glasgow, have just secured 
an order from the Associated Portland Cement Manufac- 
eee Limited, for seven digg ge tn Oechel- 

auser gas-engines, together with the necessary 
producers of the Mason type, with all gas yh = 
lant and accessories, The plant is destined for the 
wanscombe works of the Association, and is the first 
application in this important industry of gas-driving on a 
large scale, 





Tus ‘Dreapnovent.”—Tho new battleship Dread- 
nought, which was fully described in our previous issue 
(see page 187 ante), was successfully launched by His 
Majesty the King from Portsmouth kyard on Satur- 
day last. Although the vessel will ultimately be the 
most powerful in the world, there was no unusual problem 
associated with her flotation ; in fact, many heavier ships 
have been launched from the dockyards as well as from 
private yards, and the load per ton on the launching-ways 
was comparativelysmall. But the details of the launching- 
cradle were worked out with a care characteristic of the 
dockyards, and the launch was a particularly successful 
one. We are specially glad to record the well-merited 
Royal recognition of the services of those who have carried 
out the work of constructing the ship with such rapidity. 
After the launch the King conferred the followin 
honours :—Rear-Admiral H. D. Barry, C.V.0., Admira 
Superintendent of Portsmouth Dockyard, to be K.C.V.O.; 
Rear- Admiral ey Ae C.V.O., C.B., Inspector of 
Target Practice, to be K.C.V.O.; Captain J. R. Jellicoe, 
C.B., Director of Naval Ordnance, and Mr. T. Mitchell, 
manager of the Constructive Department of Portsmouth 
Dockyard, to be C.V.O, Mr. Narbeth and Mr. Magin- 


ness, constructors, received the Victorian Order Fourth 
Class; Mr. Suter, constructor, the Victorian Order Fifth 
Class ; Mr. Neale and Mr. Wavish, foremen, the silver 
medal of the order; and the following seven inspectors 
the bronze medal of the Order :—-Messrs. Orman, Burden, 
Bryant, Cole, Powell, Davison, and Langford. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market was very excited, and the large amount of 
30,000 tons changed hands. The dealings were confined 
to Cleveland warrants, which opened weak at 5ls. 34d. 
cash, then dropped to 50s. 6d., and after recovering to 
503. 74d., cl with sellers at 50s. 9d. cash. One month 
warrants opened at 51s. 64d., dropped to 50s. 9d., re- 
covered to 51s., and closed at 51s. 04d. one month sellers, 
while forward business was done at 51s. 6d. and 5ls. 7d. 


two months, and at 51s. 9d. and 51s. 5d. three months, | }, 


with closing sellers at 51s. 7d. three months. In the 
afternoon there was a steadier tone, and Cieveland 
warrants changed hands at 51s. and 50s. 10d. 2 
51s. 14d. eight days, 51s. 3d. to 51s. 4d. to 5ls. 2d. one 
month, and at the close sellers quoted 50s. 10d. cash 
and 51s. 2d. one month. The turnover amounted to 
about 20,000 tons, and also 1000 tons of hematite, which 
was flat, at 67s. 14d. cash. On Friday morning the 
market recovered part of the recent decline, and Cleve- 
land warrants, after opening at 51s. cash and 51s. 5d. one 
month, advanced to 51s. 7d. cash and 51s. 104d. one month, 
closing with sellers at 51s. 74d. cash and 5ls. 104d. one 
month. Other dealings were at 51s. 8d. seven days, and 
the turnover was about 15,000 tons. Hematite was 
neglected. In the afternoon the market was active, and 
after opening well, prices declined at the close. Cleve- 
land warrants were done at 5ls. 6)d. and 5ils. 54d. 
cash, 51s. 1ld. and 5ls. 44d. one month, and at 
5ls. 8d. ten days and 5is. 4d. seven days. Fully 
20,000 tons were put through, and closing sellers 
uoted 51s. 14d. cash and Sls. one month. 
Hematite was again untouched. On Monday morn- 
ing a dull feeling prevailed, and Cleveland warrants 
were weaker at 9d. cash, 51s. 2d. to 50s. 114d. to 
51s. one month, 50s. 8d. four days, and 50s. 11d. eleven 
days. At these prices about 14,000 tons were dealt in, 
and also 3000 tons at 5ls. 6d. and 51s, 5d. three months. 
The closing quotations were 50s. . cash, 51s. 1d. one 
month, an bis. 54d. three months sellers, At the after- 
noon session the market was again depressed, and 10,000 
tons of Cleveland warrants were done at 50s. 6d. to 50s. 54d. 
cash, 50s. 7d. three and four days, 50s. 10d., 50s. 84d., and 
50s. 9d. one month, and 51s. 3d. three months. At the close 
the quotations were 50s. 54d. cash and 503. 9d. one month 
sellers. There was a large business in options, and 
hematite, although not dealt in, was quoted by sellers at 
67s. 44d. cash and 68s. 2d. three months. On Tuesday 
morning fully 20,000 tons of Cleveland warrants were 
dealt in, the market being again depressed. The busi- 
ness was at 50s. 1d. to 49s. 4d. cash, 50s. to 493. 7d. one 
month, 493. 44d. fifteen days, and 503. 1d. twenty-seven 
days. At the close of the session sellers’ prices were 
49s. 2}d. cash and 493s. 6d. one month. The settling prices 
were :—Scotch, 57s.; Cleveland, 493. 14d.; hematite, 
65s. 3d.; and Standard foundry iron, 48s. 104d. In the 
afternoon a fairly good recovery set in, and Cleveland 
warrants regained part of the recent loss. The turnover 
amounted to 15, tons, which was done at 49s. 7d. to 
50s. 04d. to 503. cash, 49s. 11d. to 493. 10d. to 50s. 34d. one 
month, and at 49s. 74d. ten days. Closing sellers quoted 
50s. cash, 50s. 34d. one month, and 50s. 104d. three months. 
To-day (Wednesday) the market was a little stronger, 
and Cleveland warrants were done up to 50s. 4d. cash, 
503. 6d. fourteen days, and 50s. 6d., 50s. 5d., and 50s. 54d. 
one month. The business amounted to 21,000 tonsa, and 
at the close sellers’ quotations were 50s. 44d. cash and 
50s. 84d. one month. One lot of hematite iron was done 
at 67s. one month, with closing sellers at 66s. 44d. one 
month. Standard foundry iron—one lot—also changed 
hands, the figure being 493. 9d. cash. In the afternoon 
the market was flat, and Cleveland warrants lost ground, 
and were done at 50s. 1d., 49s. 10d., and 49s; 11d. one 
month, and 49s. 74d. six days. The turnover was about 
8000 tons. Cash iron was not dealt in, but was nomi- 
nally 9d. lower at 47s. 74d. per ton cash sellers, while 
the closing price for forward warrants was 49s. 11d. one 
month sellers. The following are the market quotations 
for makers’ (No. 1) iron:—Clyde and Calder, 67s. 6d. ; 
Gartsherrie, 68s.; Summerlee and Langloan, 69s.; Colt- 
ness, 75s, 6d. (all shipped at Glasgow); Glengarnock 
(shipped at Ardrossan), 68s. ; Shotts (shipped at Leith), 
68s.; and Carron (shipped at Grangemouth), 69s. 6d. 
Sulphate of Ammonia.—A very limited business is at 
resent being done in sulphate of ammonia. The price 
om eased a bit, and the current value is from 12/. 7s. 6d. 
to 12/. 10s. per ton Glasgow or Leith. The shipments 
last week from the port of Leith amounted to 334 tons. 


Scotch Steel Trade.—No change of any importance has 
taken place in the local steel industry during the past 
week. A lull seems to have set in in the matter of new 
business, as the contracts p' have been comparatively 
few. Inquiries for shipbuilding material are reported 
from the Continent, and it is said that a fairly large 
quantity of steel is required. The various works con- 
tinue to be well employed, and prices are unchanged. 








Roya AcricutturaL SHow at Derby.—The Royal 
Agricultural Society of England has now issued the 
rize-sheet for live stock, poultry, produce, implements, 
c., at the Show of the Society, to be held at Derby, from 
Wednesday, June 27, to Saturday, June 30 next. The 
total value of the prizes offered (inclusive of champion 
prizes and medals given by societies) is 6850/., of 
which 7971. are contributed hy the Derby Local Com- 
mittee, and 2052/. by various breed societies. The latest 
day for sending in ———- for space for implements 
is March 15, at 13, over-square. Trials of suction- 
plants will take place in the week preceding the 
Show. The engines are to be 15 to 20 brake horse-power. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, aes 

Sheffield Nunnery Colliery Company.—This company 
have purchased the High Hazel Colliery at Darnall from 
the Waverley Coal Company, who opened it out nine 
years ago. The Nunnery Company intend to consider- 
ably extend the workings and to increase the output to 
over 1000 tons perday. Their production of house, gas, 

and steam coal will then be equal to 3500 tons a day. 


South Yorkshire Coal Trade.—The year has opened 
well with regard to the coal trade, a larger business 
aving done during the first month than during 
the corresponding period of last year. The imports to 
Hull reached 332,676 tons, against 291,008 tons in 1905 
—an increase of over 41,500 tons. The business done 
coastwise reached 50,438 tons, of which 36,600 tons went 
to London. The export trade also showed a considerable 
increase, Sweden last month took 36,585 tons, being 
over 20 per cent. of the entire tonnage sent abroad. 
There were also prominent increases in the tonnage going 
to North Russia, Holland, and South America, and of 
the eight firms who contributed 10,000 tons and over 
during the month seven belonged to South Yorkshire. 


Sheffield Engineers and Metallurgists.—The annual 
meeting of the Sheffield Society of Engineers and Me- 
tallurgists was held on Monday evening at the Univer- 
sity of Sheffield. The retiring President, Mr. W. H. 
Ellis, M. Inst. C.E., presided, and was supported b 
Mr. W. F. more and the Master Cutler (Mr. 8. J. 
Robinson). Mr. Ellis, in his address, alluded to points 
in connection with engineering and steel-making, which 
had of late been brought into prominence. The progress 
made in to the turbine for engineering purposes 
was, he said, of greater magnitude than was usual in 
engineering developments. AlJl credit was due to marine 
engineers, who, despite their lack of experience, were 
having such success in carrying out these great enter- 
prises in turbine development. He pointed out that owing 
to thesmaller number of reciprocating parts, joints to wear 
and heat, &c., turbine machinery must be less liable to 
cause trouble to the engineerin charge. It was fortunate 
for the engineer and steel-maker that, though they lost 
certain trade in connection with reciprocating engines, 
there were plenty of difficult problems for them to face in 
connection with the building of turbine machinery, and 
it was a source of gratification to their Society that the 
new a was not being neglected in Sheffield. Mr. 
Ellis also alluded to the development tha» had taken 
place in electrical driving, to high-speed cutting, to 
fluid pressure, and other matters of current import, and, 
in conclusion, spoke of the increase in members and im- 
portance of the Society during his two years’ term of 
office. The meeting elected Mr. Beardshaw to be Presi- 
dent, and other officers. 


The Ironand Steel Trades.—A prominent feature of the 
steel trade is the steadily increasing demand for high- 
speed qualities, and especially for America. The exports 
to that country by some firms continue to be enormous. 
The Americans have been doing their utmost to produce 
steel equal to that they buy from here, but have not suc- 
ceeded. Tools made from the. Sheffield steel do more 
work in less time, and are more durable, than the tools 
made from their own steels. For all kinds of castings 
for electrical, hydraulic, and engineering work there is 
an improving demand, and both iron and steel foundries 
are fairly well employed. Business with South Africa is 
still far from satisfactory, and firms who have large 
stocks in that country are anxious as to the future. 


South Yorkshire Coal Trade._A much stronger tone 
prevails in the South Yorkshire coal trade. The wintry 
weather has greatly stimulated the demand, both in the 
provinces and in the Midland, Eastern, and Southern 
markets. Prices have not undergone any change, but 
they are much firmer than they were. For steam coal 
there is still an excellent inquiry, both for home consump- 
tion and for export, and with any notable increase in 
sales prices in the open market would go up. There is a 
very fair inquiry for almost all kinds of slacks, but the 
commoner qualities are not moving off so freely. 








MancuesTeR Suir Canat.—The Manchester Ship 
Canal Company reports that the expenditure on capital 
account during the past half-year amounted to 70,471. 
The total capital expenditure is now 16,373,037/. The 
Ship Canal revenue during the six months ending Decem- 
ber 31 amounted to 240,691/., and the expenditure to 
126, 2977., leaving a profit of 114,3947. The profits of the 
Bridgewater department were 18,226/. ‘[he balance 
carried to net revenue account was, therefore, 132,620/., 
and 882/. was received for bankers’ and general interest, 
making a total profit on the half-year’s working of 
133,502. After meeting debenture and other charges, 
78,3002. remained, out of which 90007. was added to re- 
serve fund as a further provision in respect of pendin 
litigation with Warrington traders, and 69,300/, was pai 
to the Manchester City Council on account of interest 
due on debentures which it holds. The total amount 
paid to the Manchester Corporation in respect of 1905 
was 123,243/., and the balance required to make up the 
160,0002. due on 5,000,000/. will be satisfied by the issue 
of 36,757/. Manchester Ship Canal 34 per cent. preference 
stock. The weight of toll-paying merchandise which 
passed yo ig the Ship Canal during the past half-year 
was 2,260,227 tons, as compared with 2,013,745 tons in 
the final half of 1904. The net profit realised by the Ship 
Canal Company in the second half of last year was 
133,502/., as compared with 112,583/. in the second half 
of 1904, 101.5177. in the second half ‘of 1903, 93,964’. in 
the second half of of 1902, and 76,586/. in the second half 





of 1901, 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was thin, the market was ma ay dis- 
organised, and next to no business was recorded. Fluc- 
tuations in warrants, caused by speculative operations, 
altogether upset genuine business, and the fixing of quota- 
tions for makers’ iron was no easy matter. ae f in the 
day merchants offered No. 3 g.m.b. Cleveland pig at 
503. f.o.b., and rather pressed sales at that price; but 
later on the position improved somewhat, and towards 
the close it was not easy to buy under 503. 6d. No. 1 was 
dls. 6d. to 523.; No. 4 foundry, 493. 6d.; grey forge, 
493. 3d. ; and mottled and white, each 493. East Coast 
hematite pig was weaker ; but it was very dear as compared 
with Cleveland iron, the difference in value being nearly 
a pound a ton. Mixed numbers were obtainable froin 
second hands at 69s. for early delivery, but makers as a 
rule asked 69s. 6d., and some of them held out for 70s., 
holding to the belief that with the steel trade in such a 
satisfactory state, demand was likely to continue good 
for some considerable time. In Spanish ore quotations 
eased a little, in spite of the very firm stand still taken 
by the mineowners in Spain. Dealers here were obliged 
to reduce the price of Rubio of 50 per cent. quality to 
2is. ex-ship Tees. To-day the market was most irregular. 
Quotations for makers’ iron were at one time stronger, 
and at another time weaker, than yesterday ; but on the 
whole they may be given as about the same. Middles- 
brough warrants, after touching 50s. 4d., fell away to 
49s, 64d., which was the closing cash price of buyers. 


Manufactured Iron and Steel.—Most departments of 
the manufactured iron and steel industries are marked by 
great activity. Producers generally are pes full of 
work, and have orders booked which will keep them 
busily employed for a long time. Especially is this the 
case as far as shipbuilding material and steel rails are 
concerned, inquiries for which are still on a good scale. 
Common iron bars are 7/. 5s.; best bars, 7/. 15s. ;_ iron ship- 

lates and iron ship-angles, each 7/. 5s. ; iron ship-rivets, 
Bi. steel ship-plates, 7/.; steel ship-angles, 6/. 12s. 6d. ; 
steel boiler-plates, 8/.; steel joists, 6/. 7s, 6d.; steel 
sheets (singles), 8/.; steel sheets (doubles), 8/. 5s.; and 
heavy sections of steel rails, 6/. 5s.—all less the oy! 
2} per cent. discount, except rails, which are net cas 
at works. Old iron rails are 703., and old steel rails, 
62s. 6d. 


Coal and Coke.—Fuel shows a little easing. Bunker 
coal is being pretty well bought, but the supply is plenti- 
ful, and unscreened Durhams may be quoted 8s. 104d. to 
93. f.o.b. Although the demand for gas coal is less, and 
deliveries are naturally diminishing with the lengthening 
days, quotations keep fairly a The output of 
manufacturing coal is being well taken up, and prices 
are firm. Household coal is quiet. Coking coal is not 
quotably lowered, but coke is a little easier. Average 

ualities of blast-furnace coke can now be bought at 17s. 
Rivest here, though some sellers still quote 17s. 6d. 








Fortucomine Contracts.—The Board of TradeJournal 
gives the following information :—The Chilian Govern- 
ment have authori the municipality of Punta Arenas 
to contract a loan of 40,000/. with the Bank of Tarapacd 
and Argentina, Limited, the amount to be exclusively 
devoted to the construction and working of water an 
drainage works for the service of the town.—Tenders 
will be opened on the 24th inst., at the Directorate- 
General of Public Works, Madrid, for the construction 
of a breakwater and an iron wharf at Melilla, and for 
carrying out improvement works in the natural harbour 
of the Chafarinas Islands. The total cost of the works 
is estimated at about 161,660/.—The Municipality of 
Terrasini (Sicily) have decided to expend about 6880/. on 
the construction of an aqueduct for supplying that town 
with drinking water.—Tenders will be opened on March 6 
at the Directorate-General of Public Works, Madrid, for 
carrying out improvement works at the port of San 
Esteban de Pravia, at the estimated cost of about 271,993/., 
in accordance with plans, &c., on view at the above-men- 
tioned office and at the office of the Civil Governor of 
Oviedo. A deposit of 170,000 pesetas (about 5501/.) is 
required to qualify any tender.—Tenders will be opened 
on the 22nd inst., at the office of the Secretary to the 
Port Works Board, Tarragona, for the supply and instal- 
lation of a drawbridge at that port, in accordance with 
conditions on view at the above-named office.—Tenders 
will be opened on May 21, at the Directorate-General of 
Public Works, Lisbon, for the construction and working 
of a metallic bridge over the River Aveiro, between 
Torreira and Bestida. A deposit of 5000 milreis (about 
1125/.) is required to qualify any tender. Local repre- 
sentation is needful in practice. Conditions of tender 
and specifications are set forth in the Diario do Governo, 
of the 14th ult., which may be seen at the Commercial 
Intelligence Branch of the Board of Trade, 73, Basing- 
hall-street, E.C.—Tenders will be opened on March 6 
at the Directorate General of Public Works, Madrid, for 
the construction of a wharf at the port of Bilbao, in 
accordance with plans, &c., on view at the above-men- 
tioned office, at the estimated cost of 400,602 pesetas 
(about 12,965/.). A deposit of 10,000 tas (about 
309/.) is required to qualify any tender, Local represen- 
tation is necessary. —The Commercial Intelligence Branch 
of the Board of Trade have received from H.M. Minister 
at Valparaiso (Mr. A. S. Raikes) a telegram to the effect 
that the date for opening tenders for the ves 
Harbour Works has been postponed from April 2 until 
April 25 next. Plans and particulars may be seen at the 
Commercial Intelligence Branch of the Board of Trade, 
73, Basinghall-street, E.C. 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—Boisterious weather has adversely affected the 
steam-coal trade. There have been numerous inquiries 
for forward shipment, but the demand for mpt and 
early loading has left something to be desired. e best 
large steam coal has made 14s. to 14s. 3d. per ton, while 
secondary qualities have ran from 12s. 6d. to 13s. 6d. 

r ton. The house-coal trade has shown steadiness ; the 

t ordinary qualities have made 13s. 6d. to 15s. per 
ton, while secondary descriptions have brought 10s. 6d. 
to lls. per ton; No. 3 Rhondda has been quoted 
at 14s. per ton. Coke has exhibited little change; 
foundry qualities have made 19s. to 19s. 6d. per ton, and 
furnace ditto 17s. to 17s. 6d. per ton. As regards iron 
ore, Rubio has been oo at 20s. to 20s. 6d. per ton ; 
and Almeria at 19s. 9d. to 203. per ton, upon a basis o' 
50 per cent. of iron, and charges, including freight, 
jnsurance, &c., to Cardiff or Newport. 


Swindon.—Swindon is discussing the pro removal 
of a noted bridge which spans the Wiltsan Berks Canal. 
It was the first lattice bridge ever erected in England, 
and was brought over from America for the great Ex- 
hibition of 1851. 


The Swansea Valley.—The steel trade has again shown 
considerable activity, and the bar mills have been busy 
on tin-plate sections, which have met with a ready sale. 
The foundries have generally been well employed, and in 
some cases have been working overtime. ‘The improve- 
ment noticed of late in the anthracite coal trade has con- 
tinued, and some of the pits in the bituminous districts 
have also been working full time. 


The Export Coal Duty.—The revenue derived from the 
export coal duty in 1905 amounted to 2,103,660/., as com- 
with 2,042,927/. in 1904, showing an increase of 
50,7337. This was the highest total reached since the 
imposition of the duty in 1901. While the return from 
the whole of the United Kingdom showed an expansion 
there was a decrease in the revenue from the Bristol 
Channel ports, the amount realised being 863,204/., as 
against 875,695/. At Cardiff the receipts were 595,174/., 
as compared with 617,703/., a decline of 22,5292. At 
Swansea there was an increase of 6922/., and at Port 
Talbot an increase of 5390. 


Dowlais.—The Goat Mill has been doing more than for 
some weeks pee and has effected a good average ones 
of heavy steel rails for home —a as well as in fulfil 
ment of some foreign ‘contracts. e Big Mill has been 
turning out light colliery rails, fish-plates, angles, &c. 
The out-turn of the collieries is reported to have been 
satisfactory. 


Bristol Tramways.—The gross revenue of the Bristol 
Tramways and Carriage Company, Limited, last year 
was 256,741/., as compared with 259,800. in 1 and 
253,150/. in 1903. Working and renewal charges amounted 
last year to 171,661/., as compared with 168,800/. in 1904, 
and 164,963/. in 1903. The net profit realised last year 
was accordingly 85,080/., as compared with 91, . in 
1904, and 88,3872. in 1903. 


Cardiff New Dock.—The work of letting water into the 
new Cardiff dock was commenced on Saturday, through 
the sluices in the caisson dividing the new dock from the 

th. In the course of the morning the depression in 
the centre of the dock was filled, and nearly all the 
bottom was covered. The spaces in the walls left for 


d | the construction of graving docks have not been filled. 


Swansea.—At a meeting of the executive of the Swansea 
Harbour Trust, on Thursday, a tender of Messrs. Topham, 
Jones, and Railton, for extending the west pier by 800 ft , 
for the purposes of the new dock, was accepted. The con- 
tract price is 22,422/. The pier is already nearly 800 
yards long, and the extension is necessary to protect the 
entrance to the. new King’s Dock, which is farther sea- 
ward than the entrance of the existing docks. The work 
will take about eight months to complete. Attention is 
directed to the gradual encroachment of the sea along 
Swansea foreshore. Both at the docks end and at Black- 
pill, serious inroads are being made, and the London and 

orth-Western Railway Company is faced with difficulty 
in keeping its line along the shore intact. 





Cuarinc Cross Station Roor.—Messrs. C. A. Robin- 
son and Co., East Greenwich, S.E., have purchased the 
whole of the ironwork forming this roof from the South- 
Eastern and Chatham Railway Company. im J poapese 
to ship this ironwork with other material to Italy, where 
they have several contracts now running. 





AvusTRALIA’s TRADE-Mark Act.— We have received 
from Messrs. Phillips, Ormonde, and Co., 533, Collins- 
street, Melbourne, a copy of the Commonwealth Trade- 
Mark Act, No. 20, of 1905, assented to on December 21 
last, which will become operative on a day to be 
fixed by proclamation, not less than four months after 
the passing, therefore about May next. By this Act 
one application will cover Victoria, New South Wales, 
Queensland, South Australia, Tasmania, and Western 
Australia. 





Six-CyLinpeR AuTomosiLes.—Mr. 8. F. Edge informs 
us that he has recently carried out a petrol-consumption 
test with a 30-horse-power six-cylinder Napier car, under 
the Automobile Club observation, in a run of 200 miles 
on top mons in this test the petrol consumption works 
out at 18.78 miles gallon. The car was the same as 
that which ran on highest gear from London to Edin- 
burgh on October 10 to 12 last, with the exception that 
16-tooth s kets were fitted on the coun t, ins’ 
of 12-too! The weight of car and four passengers for 


the consumption test was 4227 Ib. 





MISCELLANEA. 


In the Zeitschrift des Vereins Deutscher Ingenieure, of 
January 20 and 27, Professor G. Holzmiiller explains the 
present views on electrons and radiations in a very lucid 
manner. 


In the last report we have received from the contractors 
for the Simplon Tunnel it is stated that the laying of the 
cables for electric traction was commenced on January 29, 
starting from the north entrance. 


According to the Revista Minera, of Madrid, the 
ancient copper mines of Agus (Saragossa), which were 
known to the Romans, and where important work was 
commenced in 1850, but had to be stopped owing to 
flooding, are to be started up during the present year. 
The ve been bought by the Sociedad de Minas y 
Sondeos, of Barcelona. Electric power is to be used for 
draining the mines and winning the mineral. 


It is proposed to hold an engineering and machinery 
exhibition at Olympia from September 15 to October 17 
inclusive. The President is Sir Wm. H. White, K.C.B., 
and the organising managers are Messrs. G. D. Smith 
and F. W. Bridges, who organised the successful Eleo- 
trical Exhibition of last year, and the Gas and Printing 
Exhibitions of 1904. The lists of patrons and mem 
of the honorary advisory committee contain the names of 
prominent men in the diplomatic service and in the engi- 
neering trades of the country. 


We have received from Mr, Edward Stanford, of 12, 
13, and 14, Long-acre, W.C., a copy of the new issue of 
the excellent map of London he publishes annually, show- 
ing the pment | location of the railways, mains, tram- 
ways, &c., for the construction or laying of which 

wers are to be sought, during the ensuing session of 

arliament. The map is on two sheets, to a scale of 3 in. 
tol mile. All existing railways and tramways are also 
shown, so that the map gives an excellent idea of the rela- 
tion of the new work to the old. The number of different 
projects affecting the Metropolitan area referred to in the 
map is 24, of which four are for new ordinary railways, 
four for tube lines, three for tramways, and five for electric 
supply and power. 

Mr. J. Precht reports, in the yin gerne Zeitschrift, 
the a7 ge of a small glass tube containing radium 
bromide. The tube, 2 millimetres in diameter, with a 


. | wall thickness of 0.5 millimetre, had been charged with 


25 milligrammes of radium bromide ten months pre: 
viously, and had been used for experiments in the calori- 
meter and in liquid air. An experiment in liquid air 
having been completed, thé tube had been lying on the 
table for three minutes, when it exploded and broke into 
almost microscopical fragments. e circumstances sug- 
gested a yielding to an internal pressure which Precht 
calculates at about 20 atmospheres; there was no indica- 
tion that the tube had first cracked under temperature 
strain. The explosion would thus be due to the pressure 
of the gaseous emanation which had accumulated during 
the ten months. Madame Curie had a similar accident 
a few years ago; but at the moment she was heating the 
tube, which had been kept sealed for two months. at 
a gas rushes out of radium bromide tubes, when’ they are 
opened, has repeatedly been observed. 








Contracts,—The South Eastern and Chatham Rail- 
ways have recently ordered from the British Vacuum 
Cleaner Company, Limited, four portable petrol.driven 
machines for cleaning carriages; the North London 
Railway Company, the Belfast and County Down Rail- 
way Company, and the North Staffordshire Railway 
Company, have each ordered one. The Imperial Japa- 
nese Railways and the New South Wales Government 
Railways have ordered two each. A fixed installation has 
just been completed for the Great Central Railway Com- 
pany at their New Basford cleaning-sheds.— Messrs. C. A. 

arsons and Co., of Heaton Works, Newcastle-on-Ty ne, 
have received an order from the Consett Iron Company 
for two turbo blowing-engines. These engines will be 
complete with surface-condensing plant, and will each 
be capable of blowing 21,000 cubic feet of free air per 
minute at a normal s of 3000 revolutions per minute. 
They will be suitable for blowing against pressures rang- 
ing from 5 Ib. to 15 lb. per square inch with a steam 
pressure of 120 Ib., and they will be similar in design and 
construction to the turbo blowing-engines which are at 
the t time working at Messrs. Sir B. Samuelson 
and Co.’s, Messrs. Wilsons, Pease, and Co.’s, and at the 
Blaenavon Company’s Iron Works. Messrs. Parsons 
have a large number of turbo blowing-engines and turbo 
exhausters in course of construction at their works for 
the following, amongst other important firms :— Messrs. 
Walter Scott, Limited, Leeds Steel Works; James Dun- 
Jop and er Ws, — hoe Fa ee Company 
repeat order); Da ington Iron m y; ount 
Fen Mining Company ; and the Rio Siete Osespeny.— 
On November 29 the Horefall Destructor Company, 
Limited, of Leeds, received an order from the Luton 
Corporation to add another cell to the destructor already 
erected by them. A start was made on the new cell on 
December 13, and the work was completed by January 5, 
without interfering in any way with the ordinary work- 
ing of the two cells previously built. The extra cell, 
like each of the two first ones, has a capacity for es 
15 tons of refuse per day.—Lobnitz and Co., Limited, 
Renfrew, Scotland, have received a repeat order for one 
of their patent plants for ——s rock under water 
without the use of explosives, for the Manchester Ship 
Canal. This is a duplicate of the powerful rock-cutter 
they su ay to the Manchester Canal at the in- 

t year, and will be delivered there afloat 
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CONCENTRATION IN MANU- 
FACTURES. 

CONCENTRATION may be of two kinds, of quite 
diverse natures. It may mean the focussing of all 
the skill and industry of an establishment in the 
production of a single object, or type of objects, 
and it may also cover the association, or aggregation, 
under one management, of all contributory or cog- 
nate industries necessary to the production of a 
complicated or comprehensive work. Both these 
systems are worthy of consideration, because of the 
direct and considerable influence which each, under 
special conditions, may have on economy of pro- 
duction. 

The former variety of specialisation is much more 
extensively adopted in the United States than in this 
country. Although it has always been more or less an 
item in our industrial polity, yet it will be admitted 
that the practice was not brought into conspicuous 
notice until the commencement of the manufacture 
of the safety bicycle, some years ago. Certain 
makers devoted themselves, in some cases exclu- 
sively, to the manufacture of one or more of the 
component parts, and the producer of the bicycle 


Other firms, of course, manufactured the bicycle 
in the ordinary acceptance of the word; but even 
their concentration was not always attended with 








detail. About the same time there was an awakened 
interest in the automatic machine-tool, which had 
been originated in this country and developed in 
the United States, and its reimportation gave 
rise to more defined efforts at concentration 
upon the production of one or other type of 
such machines. The high-speed engine for driving 
electric dynamos furnished another object upon 
which a manufacturer could concentrate his energies 
in the production of a single type of machine. As 
with the bicycle, so with the motor-car ; the early 
automobiles made in this country were in many 
cases the work of ‘‘assemblers,” who purchased 
their motor, speed - gear, axles, wheels, frame, 
body, and other accessories from as many 
makers, according to the American principle of 
specialisation. But a few years have wrought a 
eat change so fur as this country is concerned. 
Fost makers now manufacture the complete car 
from the castings or forgings. 
The concentration of management in the factory 
presncing one item only has its advantages. It 
finds its fullest application, and perhaps its highest 
success, in this country in the production of such 
accessories as valves, or of units which may be 
more fitly described as appendages rather than as 
components. With an extensive demand it is well 
worth the while of the manufacturer of such 
specialities to devote much time and expense to 
the design of every little detail, since the cost of 
such. effort is distributed over a = output, and 
becomes a negligible quantity. ith repetition he 
obviates the multiplication of useless patterns and 
moulds, but on the other hand a mistake may 
be repeated many times before it is discovered. 
The balance of advantage, however, will be in 
favour of the system of concentrated manufacture, 
for the effects of mistakes are transient, while the 
results of standardisation and repetition are lasting, 
and grow more certain with lapse of time. The 
manufacturer of one type of article has not: his 
attention occupied long with design. His output 
attains its mature form early, and then chan 
but very slowly, so that he is left free to turn his 
whole attention to improving his manufacturing 
processes and cheapening their cost. He can then 
develop machine-tools of specialised kinds, and im- 
prove every detail of his system, with the view 
of reducing the expense on his output. Manu- 
facturers of proprietary or patented articles recog- 
nise that on these two elements their future suc- 
cess depends, rather than on the protection which 
the law affords. But there is one ever-present 
danger, that plant evolved to suit a special article 
of manufacture may become useless by the early 
supersession of such item. The invention of the elec- 
trolytic process for making aluminium involved 
disaster to a new chemical process devised to attain 
the same end. Specialisation in manufactures can 
only succeed if the article made is of a standard 
type, and is likely to be in continuous demand for 
a sufficient period of time to give a fair return on 
the plant before it requires to be scrapped. Such 
return having been realised, the prospect of a re- 
duction in cost, due to the adoption of more econo- 
mical machinery, brings with it a great national 
advantage. Whether a manufacturer can create a 
practical monopoly for the article he produces does 
not depend entirely, however, on its being cheap. It 
must also be of excellent design and workmanship. 
The extensive adoption of any article of itself en- 
courages other makers to enter upon its production. 
Where the system of confining a manufacto 
to one type of object is extensively accepted, 
the capital involved in any one establishment is 
moderate ; on the other hand, times of trade de- 
pression may bring complete collapse rather than 
a partial cessation of work, as would be the case 
if they were many products. There is truth in 
the old adage about the advantages of having two 
strings to one’s bow. To the ‘‘ assembler,” how- 
ever, a falling-off in trade does not mean so much 
loss from the locking up of capital. We have heard 
of shipbuilding and marine engineering firms who 
referred only to make what they could not buy. 
Bich are somewhat contemptuously referred to as 
doing an ‘‘ironmongery business.” But when trade 
depression comes they have little idle capital. They 
give out drawings, to have patterns and castings 
made ; they buy their forgings; they purchase valves 
and other accessories from special makers, and do 
even only a part of the machining. This course, how- 
ever, has its objections. There is the middleman’s 


profit on all the units ; for only in standard details, 





the same economy as was attained by specialists in 


such as valves, where skill in design and manu- 
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facture are involved, is it usually cheaper to buy 
than to make. There is, too, the difficulty of 
anticipating the fluctuations of the market. It 
is not always easy to buy profitably in advance of 
requirements ; and between the time of a firm 
receiving instructions to build a ship or engines, and 
the placing of orders for such component parts a 
serious change may have taken place in the market. 
It is even difficult to always ensure the continuance 
of steady prices for steel plates, which can be 
ordered almost immediately upon the securing of a 
contract without consideration as to form or size. 
The time of delivery is also a great element now in 
securing contracts, and it is not easy in every 
instance to so arrange the sub-contracts as to obviate 
any delay in the assembly. Progress may be 
stopped for the want of a comparatively insignificant 
unit. 

Specialisation, too, may involve serious limita- 
tions in respect to improvement in mechanical 
science. There is the danger of a mind becoming 
so concentrated on a detail as to exclude considera- 
tion of the other items with which it ought to har- 
monise. Se long as the motor-cars made in this 
country were built up of components bought, some- 
times indiscriminately, from specialising makers, 
the finished article did not give the same evidence 
of being a carefully thought-out design. The 
interest of the maker in his speciality too often 
begins and ends with its output. As to whether 
it works well in connection with other com- 
ponents he does not much care; he has passed 
to another job. Reliability has come with the 
entrance into the market of builders who have pre- 
ferred to work out all details, and to produce a car 
complete under their own management and control. 
Like many other manufacturers, the motor-car 
builders have broadened their interpretation of 
concentration of manufacture to embrace the com- 
plete article which the client-desires, the greater in 
such instances including the less. With such 
broadening tendency there is also some hope for 
the education of the engineer. There is no use 
in disguising the fact that where specialisation 
is adopted and carried to its furthest limits, as 
is so extensively the case in the United States, 
it has a cramping effect on the education 
of engineers. The machine-man who continues for 
years to carry out, say, one of the eighty operations 
required in the manufacture of a balance-wheel 
for a watch cannot learn much, The present ad- 
vantage of a good piece or premium rate of wage 
blinds him to the importance of prospective ad- 
vancement, which may be more or less remote. 
Some tirms have introduced counteracting influ- 
ences, giving youths opportunities of working at 
different machines and in different departments ; 
but these are not general concessions. 

There is, therefore, gain from the point of view 
of progress, perhaps also of economy, in aggregating 
in one manufactory all the processes necessary to 
the completion of a machine, or some other object. 
There are limits, however, beyond which it is not 
well to carry this process. An engineering estab- 
lishment which aims at being a universal provider 
can never hope to attain pre-eminence, or to be 
certain of mechanical success. Although there 
is a fitness in having one’s coat and vest made 
under the direction of one cutter, there is no 
reason why he should design or manufacture one’s 
watch. This idea is not always ised, even in 
well-managed concerns. The successful builder of 
a tramp steamer has before now experienced loss 
financially, if not in prestige, by essaying the con- 
struction of high-speed channel boats or yachts. 
Unsatisfactory results have been occasioned also by 
engineers undertaking a different class of work 
from that to which they are accustomed. The 
builders of high-class ships, indeed, find it difficult 
to reach the lower economical level of cargo work, 
because their workmen have been accustomed 
to higher- grade production. We have known 
cases where departments have had to be isolated, 
because in one a much higher degree of accuracy 
had to be attained than in others. The analogy 
has often been made with regard to multiplication 
of branches associated with a company, that the 
beauty and blossom of the rose is dependent on 
discriminate pruning of the tree ; but there is the 
other simile, also borrowed from Nature, that a 
great river is only possible by the confluence of 
mountain streams and tributaries. The concentra- 
tion, therefore, of cognate industries necessary for 
the completion of a given product must lead to 


‘economy if wisely directed, and if each branch is 





self-contained and well nurtured by careful and 
originative staffs. The combining of such contribu- 
tory indvstries is very different from the formation 
of trusts, as created in the United States. These, 
as a rule, are the binding of many concerns, 
all of the same character, and manufacturing 
similar products. The purport is to cheapen 
production by centralisation of control, perhaps 
also by confining each establishment to particular 
manufactures, for which it is more or less specially 
suited. There is a strong suspicion, however, 
that in practice the greatest gain is attained by 
some artificial balancing of supply and demand, 
whereby the selling price is controlled apart from 
the sounder method of fixing rates on the basis 
of cost of production. The improving influences 
of competition may thus be forfeited. The aim 
should rather be the concentrating of many units, 
each separate, but forming an integral part of an 
industrial whole. We have in Britain one or two 
such organisations, evolved from the recognition 
of the interdependence of these units. The great 
Vickers Company might be quoted as a splendid 
example. The builder of a warship, for instance, 
is dependent upon the steelmaker, upon the con- 
structor of propelling machinery, upon the manufac- 
turer of armour, and upon the maker of guns and 
shot and shell. By uniting all these separate 
operators into an industrial union there is eliminated 
divided interests, divided control, divided profits. 
There is no overlapping of energies, no conflict of 
self-interests. There is the equivalent of a patriotic 
adhesion to a common idea. The result must be 
economy in the time and cost of production of 
the completed article. 








THE RAILWAY GAUGES OF INDIA. 

Txis subject, which has been recently discussed 
at the Institution of Civil Engineers, might be called 
the comet of the profession, reappearing at regular 
intervals, with a periodic time of sixteen years. In 
1873 Mr. Thornton brought the question before the 
Institution, when the proposition to vary the Indian 
gauge from the standard of 5 ft. 6 in., adopted in 
1845, was in its first stages. In 1889, when Mr. 
Waring read his paper, no less than 5000 miles out 
of a total of 13,000, had been constructed on the 
metre gauge. Now, after a further period of six- 
teen years, Mr. F. R. Upcott, C.8.1., M. Inst. C.E., 
who holds the important position—and specially co 
as regards this question—of Chairman of the Indian 
Railway Board, is virtually asking the opinion of 
the Institution, after these mileages have been 
practically doubled, as to whether, in increasing 
the capacity of the busier narrow-gauge lines, these 
should be abolished and converted into standard 
ones, or duplicated on their own gauge. The com- 
parison of this regularly-recurring question to a 
comet is further strengthened by the identity of 
each of these visitations with its predecessor. 
We have the same special pleadings, the same 
arguments, and the same absence of anybody being 
ever convinced by the figures and facts of anybody 
else. Those of us who live so long may therefore 
expect the question to be still burning at the Insti- 
tution in 1922, when there will be no doubt, as 
Shakespeare says, the same ‘“‘ throwing about of 
brains.” 

ay appesentiy. the heavy guns of the pro- 
fession have been almost invariably on the side of 
uniformity, it is curious that, concurrently with 
these repeated pronouncements, in many parts of 
the world the opposite practice has prevailed. For 
instance, in Brazil there are no less than five gauges; 
in Chili, five; in India, Argentina, and Cuba, four 
each ; in Venezuela, West Africa, San Domingo, 
Mexico, and Australia, three each ; and the result 
of these in the case of India, which we are specially 
considering, is that there are about forty pvints at 
which there is a break of gauge. 

In many of these countries there is very little 
difference between some of the gauges, such as 2 in. 
to 6} in., a distinction sufficient to cause confusion, 
without a difference which would produce any 
effect either in construction or working econoiny, 
so that one wonders on what grounds it was 
adopted. Apparently the designers were oblivious 
of the fact, which presents itself to the mind of 
every railway engineer of practical experience, that 
it is not mainly the distance between the metals of 
a railway which constitutes its character of a light 
or heavy line, but its general substantiality, and 
the extent and nature of its station accommoda- 
tion, fencing, road-crossings, &c., all of which are 





independent of gauge. The gene 1-ft. 11}-in. 
line, which has a heavy traffic of slates, general 
goods and tourists, is virtually a heavy railway, 
while the up-country branches in Australia of 2} 
times the gauge, are light lines in every sense ; 
this also applies to maintenance of way, the cost of 
which depends on the weight and amount of traffic, 
and not on the width of the road on which it is 
carried, the 2-ft. lines in France, for example, re- 
quiring more maintenance men per mile than the 
colonial broad-gauge branches just mentioned. 

In contradistinction to the diversities mentioned 
above, taking large countries only, we have the 
United States, well named in this respect, and 
Canada, which have, at an enormous expense, re- 
established uniformity after many years’ experi- 
ence of diversity; South Africa, where practically 
the 3-ft. 6-in. gauge reigns; Japan and New Zea- 
land, these also adopting this latter standard. One 
special disadvantage, besides the general worthless- 
ness of it, of having two gauges of nearly similar 
dimensions, is the trouble arising when a mixed 
gauge is desired, such as was for many years in use 
on the Great Western Railway. This was carried 
out without much difficulty, as the considerable 
difference of 2 ft. 3$ in. was favourable to the 
operation. 

In the adjoining colonies of New South Wales 
and Victoria, 4 ft. 84 in. and 5 ft. 3 in. were 
originally chosen about fifty years ago, the diffe- 
rence being adopted against the advice of the 
engineers of the time, who were supposed to be 
employed for the very purpose of giving it. Now, 
when a mixed gauge in Victoria is called for to 
enable the 4-ft. 84-in. expresses from Sydney, in 
the former colony, to run through to Melbourne, 
in Victoria, the third rail cannot be laid through 
the stations, owing to the fact that, as the addi- 
tional rail would be distant only 64 in. from its 
neighbour rail, the existing points and crossings 
cannot be made to fit into the arrangement. To 
surmount this difficulty it has been proposed that, 
on approaching a station, the 4-ft. 8}-in. road 
should be diverted around each intermediate station, 
rejoining the line beyond ; but this would involve, 
at all events, new principal stations, and a ter- 
minal one, to say nothing of the purchase of costly 
land. 

The cost of the complete unification of these two 
almost similar gauges in Australia, on the 4-ft. 84-in. 
basis, was estimated, a few years ago, at a joint 
conference of the Railway Commissioners, at 
2,360,500/., and this would now, owing to exten- 
sion since, be more. The necessity for this expen- 
diture, or for the defects which it would remedy, 
would never have arisen if, in the old days, the 
direction of affairs had not been with those who, 
according to the Japanese saying, ‘‘ Know not, 
and know not that they know not.’” 

There is no doubt, and we believe that advocates 
of both broad and narrow gauges will agree, that 
in this and similar instances all the admitted evils 
of non-uniformity have been incurred without any 
practical advantage whatever arising from the few 
inches difference in the width of the line. 

The original advocates of maintaining uniformity 
have been at a certain disadvantage, inasmuch as 
many of the drawbacks of the break are not capable 
of measurement by actual figures, for the cost of 
transhipment and demurrage, which can be so 
dealt with, ic only trifling when compared with that 
of other consequences, such as limitation in the 
movement of rolling-stock, want of asylum for its 
half worn-out members on subsidiary lines of the 
mother gauge, and delay in military operations in 
time of war or disturbance, none of which can be 
put into a balance-sheet, but are, nevertheless, all 
there. 

One claim, moreover, of the supporters of the 
narrow gauge, which it was hoped would have 
justified the break in India, has not been realised ; 
that is, that a great improvement would take place 
in the amount of the paying freight as compared 
with the dead load. The experience of thirty years 
shows that in this the wide and narrow lines give 
about the same results, and the explanation is very 
simple : it depends on the character of the traflic. 
In India and in many of the larger colonies there 
are large quantities to be dealt with—of cotton, 
wool, and similar commodities of low specific 
gravity, such, for instance, as live stock, which 
cannot be ked too closely. These constitute 
loading in which the full weight-carrying capacity, 
even of the broad-gauge truck, cannot be utilised, 
and still less the narrower one, so that the un- 
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doubted superiority of the smaller stock as to dead 
weight when heavy articles are alune carried, dis- 
appears when light goods form a_ considerable 
portion of the traffic. 

Though, generally speaking, as has been said, the 
older engineers of large experience have been 
against the introduction of the narrower gauge, 
there have been notable exceptions, such as the 
late Sir W. Shelford, consulting engineer for the 
Crown Colonies ; Major-General Williams, R.E., 
who made a very able case for his side in the dis- 
cussion of 1889; General Strachey, and others of 
wide colonial and Indian experience. 

The moral of the whole question to be derived 
from the extensive professional experience now 
gained seems to be that, when the following con- 
ditions, or some of them, exist, a narrow gauge, 
—with, when necessary, even a break—may be 
justifiable :— 

1. In a comparatively small country, more or 
less self-contained, where through fast passenger 
trains are not in ultimate view. An example of 
this might be cited in Tasmania, and, perhaps, 
some islands nearer home. 

2. When the country is mountainous, and the 
adoption of the sharper curves of the system will 
result in considerable first-cost economy; and 
when, in addition to this, the traffic consists of 
articles of high specific gravity, as in the Darjeeling 
and Nilghiri branches in India, and the Festiniog 
and similar lines at home. These conditions to 
some extent apply to the now numerous small 
branches in France and Belgium. In all other 
cases experience points to a uniform broad gauge, 
the variation of traffic being met by reductions in 
the strength of the permanent way, in the extent 
of the station accommodation, character of road- 
crossings, omission of fencing, &c., all of which, in 
this case, can be amended easily when increasing 
business calls for such improvement. The original 
cost in this case, whether in works or in rolling- 
stock, will differ little from that of the narrower 
line for the same duty, this cost depending on the 
engine-axle weight rather than on the gauge. 








PROBLEMS IN MOTOR-CARS. 

THosE interested in motor-cars were confronted 
with a dilemma last Wednesday night, for by some 
mischance Mr. Claude Johnson’s paper read before 
the Society of Arts coincided with a lecture by 
Colonel Crompton on the same subject before the 
Automobile and Cycle Engineers’ Institute in the 
rooms of the Royal United Service Institution at 
Whitehall. Mr. Johnson practically confined himself 
to a review of the development of the motor-car from 
the days when it first become a reasonable vehicle. 
He attributed to Levassor the credit of originating 
the general design which is now almost universal, 
and showed by what rapid strides the evolution had 
advanced. Seven years ago, in the Richmond show, 
there was only one four-cylinder motor, though now 
six and eight cylinders are fitted. One firm alone 
is manufacturing six-throw cranks in this country 
for thirteen motor-car makers, and Mr. Edge’s six- 
cylinder car held the world’s record for speed last 
year. That British makers were rapidly taking 
their place in the motor-car industry was shown 
by the fact that in spite of the very recent start 
in this country, 56 per cent. of the vehicles 
shown last year at Olympia were British, and 
the Daimler Company alone expect to turn out 
1000 complete chassis this year, and the Argyll, 
Napier, and Wolseley Companies are manufacturing 
on a similar scale. : 

Colonel Crompton, in his lecture, looked rather 
to the future than the past, and touched on 
the problems which lay before designers. It 
was a most suggestive address, and the more 
attractive as the author gave fearless expression 
to his views on controversial subjects, without 
regard to their popularity at the present time. He 
put in many good words for the steam-car, which 
has been almost overwhelmed in the race for 
popular favour, claiming it as far cheaper in 
the first place, and costing very much less in 
upkeep than the petrol-car, while the fuel cost 
was only slightly greater. The total annual cost 
of a large petrol touring car, allowing 15 per 
cent. for depreciation, and taking into account 
fuel, tyres, stores, and general repairs, was 
‘ven as 261/., as against 178]. in the case 
of a steam-car, a total of 5000 miles run being 
assumed in both cases. He considered that the 
few men who had worked at the steam-car had 





made more progress than the thousands who had 
worked at petrol-cars. To improve the petrol-car, 
engineers must act up to the English traditions in 
design, and take away parts instead of adding 
them. 

The petrol-engine, working on the Otto cycle, 
seemed to have reached perfection. Carburettors 
were, however, far from perfect, and must be 
made so as to enable the use of heavier oils. In- 
ventors should see what could be done with the 
Brayton cycle in place of the Otto. The feature of 
the cycle was the use of a sort of receiver for the 
explosions, from which the cylinder would be fed 
with high-pressure gas instead of steam. There 
were many difficulties, but the comparative success 
obtained by Brayton himself should encourage the 
attack on the problem. Even if the Brayton cycle 
were made practicable, however, the steam-car 
would not be out of the running. Any sort of fuel 
could be used to fire it, even solid fuel, and the quan- 
tity of the heavy oils that could be purchased at from 
2d. to 4d. per gallon was immeasurably greater than 
the available supply of petrol, which cost 10d. a 
gallon. He ventured to think that the future reduc- 
tion to the live axle would be by worm gear, which 
gave surface contact instead of the line contact of 
bevel gear. He had known worm gear run for weeks 
together with absolutely no wear, as shown by the 
fact that the oil in the gear-case was as clear at the 
end as at the beginning of the run. The omnibus 
or van of the future would have no change-speed 
gear at all, all control being done on the engine. 

Vehicles and the roads they ran on were com- 
ponent parts of the same system, and the excessive 
camber of roads was a most unnecessary addi- 
tion to the troubles of the car-designer. In the 
north-to-south road in Hyde Park from the 
crown to the curb was 15 ft. and the camber 
was 20 in. This sort of thing was not uncommon 
in London, although Macadam and every sensible 
road-maker since his day had known that 4-in. 
camber was sufficient. Colonel Crompton hoped 
those interested in road traffic would make them- 
selves heard on this point during the forth- 
coming discussion on road- making before the 
Institution of Civil Engineers. To avoid dust, 
the machinery should be covered underneath by 
a smooth casing, as high as possible from the 
ground, and properly shaped. The Automobile 
Club had spent much money and time in attack- 
ing the dust problem, and had found that if 
the under-side of the car body was shaped some- 
what like the belly of a fish, thinning in width 
and depth toward the stern, the best results were 
obtained. The front of the car might be blunt 
without harm. Colonel Crompton explained the 
principle of several spring-wheels, and the Hallé 
wheel, one of the best known, was explained by its 
inventor. In striving after economy in either 
springs or rubber for road wheels, it must be 
remembered that there was a clear limit to the 
amount of work that could be stored in a given 
weight of spring material. If too much was re- 
quired, the material became fatigued and failed very 
soon. Colonel Crompton thought that as regards 
pneumatic tyres, the most economical distribution 
of rubber was obtained by using a comparatively 
large and thin tyre. 








THE ARMAMENTS OF WARSHIPS. 

Sir Witt1am Waite delivered on Monday even- 
ing last the third of the Cantor lectures on ‘‘ Modern 
Warships,” which he is giving before the Society of 
Arts. The lecturer dwelt chiefly on the subject 
of armament, and it was inevitable that he should 
deal with the Dreadnought. With a charming 
naiveté he pleaded that he knew nothing of the 
ship, and therefore took for we of argument 
the details of design as publis in ENGINEERING ; 
but, in view of his intimate knowledge of Admiralty 
practice, he should have been the last to repeat the 
assertion, already disclaimed here, that our articles 
on the Dreadnought, or other naval ships, are 
officially inspired. It is a well-known practice of 
the. parliamentarian, although privately well - in- 
formed on a subject on which official announcement 
cannot be made, to avail himself of the publication of 
particulars in order to criticise the other side ; and 
in the interests of the service we are glad that we 
afforded Sir William the chance of offering his 
criticisms regarding this vessel, because, after all, 
his views are reassuring. 

Sir William did not seem satisfied that suffi- 
cient evidence had been produced in favour of the 





abolition of secondary armament and the adop- 
tion exclusively of the 12-in. gun, and urged that 
it was concentration of fire, largely from $-in. 
weapons, which completely demoralised the per- 
sonnel of the Russian ships, and ultimately put the 
vessels out of action. It isa mistake to make deduc- 
tions from abnormal cases. Had the Russian ships, 
with their greater number of 12-in. guns, as 
efficiently handled as were the Japanese ships with 
guns of inferior calibre, the result would probably 
have been different. It was the knowledge of Rus- 
sian inaccuracy of fire, gained from studying their 
practice results, that gave the Japanese most confi- 
dence. Moreover, as Sir William White carefully 
pointed out in his previous remarks, the diminution 
in energy and penetrative power is more rapid with 
extension of range in the case of lighter than of 
heavier projectiles, and the danger zone is appre- 
ciably decreased. Penetration, we admit, is not 
everything ; but the power which enables the gun 
to perforate armour does not disqualify it for effec- 
tive use in other respects ; and without penetra- 
tion a ship cannot easily be beaten, if the morale of 
the crew is as it should be. 

The Dreadnought is simply a development— 
enormous in its extent—along those lines which 
Sir William laid down and applied with such ad- 
mirable skill when he was Director of Naval Con- 
struction at the Admiralty, and the objections he 
raised against the use of pairs of guns in the fore- 
quarters—on each side of the forecastle — are 
applicable to practically every ship designed in 
recent times. e contended that when the Dread- 
nought was chasing a ship, and engaged there- 
fore in bow fire, all six forward guns could only 
be brought into use if the vessel ahead con- 
tinued in line—that if she yawed, it would not 
be possible for the two guns on the off side to be 
kept continuously sighted on the enemy. But if 
the runaway ship yawed, the following ship could 
follow suit, and much more quickly, because the 
former would always be on the outside arc of 
the circle. Exception was also taken to the 
concentration of magazines in the forward part 
of the ship in view of under-water attack, and 
of shells penetrating the skin of the ship under the 
armour belt; but we have no.doubt, although we 
do not say so from actual knowledge, that Sir John 
Fisherand Sir Philip Watts have in this, as in all 
other instances, foreseen possible dangers, and have 
— adopted the system applied in the new 

apanese vessels, of —- the magazines within 
armour-plated walls. Sir William considered that 
it was a mistake to suppose that because the new 
Dreadnought had ten 12-in. guns she would be 
equal to two or three battleships carrying four 
12-in. guns, because it was doubtful if, owing to 
concentration, each gun in the Dreadnought could 
be used as effectively as the four weapons in the 
smaller ships. 

The lecture was, as is usual with Sir William 
White’s contributions to technical literature, very 
luminous and highly instructive. He pointed out 
the advances that had been made since the days when 
the Warrior was designed, the heaviest guns being 
then 68-pounder cast-iron smooth-bore weapons. 
Then the means of controlling and working guns 
were not dissimilar from those in use in the days of 
Nelson. It was worthy of note that in 1599 the 
largest naval gun was of the same calibre as the 
largest of 1859, the projectile being 60 lb. Before the 
Warrior was completed it was decided to adopt the 
new breech-loading wrought-iron gun introduced by 
Sir William Armstrong, the projectile of which was 
capable of penetrating 5 in. of iron at 1000 yards. 
This gun was 10 ft. long and of 7-in. calibre. The 
breech-loading system was abandoned owing to 
defects Sir William Armstrong considered prevent- 
able, and muzzle-loading came in again : a 7-in. 6}- 
ton gun, 11 ft. long, and throwing a projectile of 
1151b., was introduced. This had a penetration of 
7} in. of iron at 1000 yards. The progress in size 
and power of naval artillery was traced by the lec- 
turer. In the Dreadnought of 1872 there was 
carried a 12}-in. 38-ton gun, about 18} ft. long, and 
firing an 820-lb. projectile, capable of penetrating 
17} in. of iron at 1000 yards. The Inflexible was 
armed with 16-in. 80-ton guns, nearly 27 ft. long, 
firing a 1700-lb. projectile, and capable of piercing 
23 in. of iron at 1000 yards. About 1879 breech- 
loading was again introduced. The largest breech- 
loading guns in British ships were the 16}-in. 110- 
ton guns, 47 ft. long, throwing 1800-1b. projectiles, 
with a muzzle velocity of nearly 2100 foot-seconds, 
and capable of penetrating 344 in. of iron at 1000 
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yards. Since 1894, 12-in. guns have been preferred, 
the 50-ton. 12-in. guns of the present time being 
414 ft. long and having a muzzle velocity of about 
260 foot-seconds, the penetration of iron being 
38 in. at 1000 yards, the projectile weighing 850 lb. 
In the new Dreadnought the 12-in. guns will be 
45 calibres long, with 2850 foot seconds muzzle 
velocity. 








NIAGARA POWER SCHEMES. 


On Monday evening last a special meeting of 
the students of the Institution of Mechanical 
Engineers was held in the theatre of the Institu- 
tion House in order to hear a lecture which 
Professor Unwin, F.R.S., had kindly promised to 
give. The subject chosen by the lecturer was 
‘“*The Niagara Power-Stations,” upon which no 
one is better able to speak than Professor Unwin. 
The part he has taken in the installation of 
machinery at these electrical distributing stations 
is well known. The lecture was one of very great 
interest, and was attended by a large number of 
students and members of the Institution. It was 
illustrated by many lantern - slides, giving dif- 





15 ft., almost always due to an ice-block. The 
total power flowing from Erie into Ontario is 
equal to about 7 million horse-power, but at the 
Falls themselves the power would be about 4 mil- 
lion horse-power. In 1841 a survey was made of 
the Falls, and since then recession been going 
At the American Fall this recession averages 


on. 
about @ ft. per annum, whilst the average at the 
Horseshoe Falls has been about 2} ft. per annum. 


At one point the crest of the Horseshoe Falls has 
receded 280 ft. in forty-eight years. This reces- 
sion, the lecturer said, was due to the fact that 
there was a stratum of about 90 ft. of strong lime- 
stone rock above shale of a character easily disin- 

rated. 

he earliest em to utilise the power of the 
Falls was made by the construction of an hydraulic 
canal which carried the water to the bluff forming 
the bank of the river below the Falls. The 
arrangements were such that the head of water 
was not efliciently. used, water being passed through 
the mills on the top of the bluff, and allowed to 
flow down the face. Mr. Evershed, the engineer 
who had been commissioned to make arrange- 
ments for removing many unsightly buildings with! 
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ferent views of the Falls and the power-stations. 
The original work done at Niagara has been 
wet referred to and described in Ence- 
NEERING ; but we are not aware that so complete 
an account has yet sepeeeet of the five stations 
which have been established. 

The lecturer commenced by giving an account of 
the great lakes of North America, which form 
such gigantic reservoirs for the supply of water to 
the Niagara Falls. The surface area of es 
Superior, Michigan, Huron, Erie, and Ontario is 
90,000 square miles, and they receive the drainage 
from 240,000 square miles of country, an area 
more than twice that of Great Britain and 
Ireland. The surface of these lakes is at one 
level, excepting for a fall of 18 ft. between Lakes 
Superior and Huron, and a difference of level of 
326 ft. between Erie and Ontario. Of the latter 
about 56 ft. of fall are on the Upper Rapids, 
160 ft. on the Niagara Falls, and 110 ft. on the 
Lower Rapids. It is estimated that the excavation 
of the gorge by the flowing river must have occu- 
pied a period of 35,000 years—quite a small quan- 
tity in geological time. Professor Unwin next 
haat to give an interesting account of the 

iscovery of the Falls, and of what had occurred 
during the earlier years of the occupation of the 
country by white men. 

The flow of water from the Lakes is extra- 
ordinarily uniform all the year round. The only 
changes in the level of the upper part of the 
Ni River are about 34 ft., due to the wind 
holding the water back in Lake Erie ; whilst in the 
lower part there is sometimes a change of about 





a view to creating a park—a project since carried | 
out—conceived the idea of utilising the Falls in a 
more effective manner, and on a larger scale. His 
peepee was to take the water in surface canals | 
4 miles above the Falls, to various mills, the mill- | 
owners having the right to run their tail water | 
into a common tunnel discharging into the lower | 
river. Several very strong financial people took | 
the matter up, and in 1886 esl the right | 
to develop 266,000 horse-power ; later on they | 
obtained rights to develop 250,000 horse-power on | 
the Canadian side. These were extremely bold | 
steps to be taken at the time, as there was very 
little experience on which the plans could be based, | 
and no apparent demand for so large a power. | 
Beyond this, coal at Buffalo was only 7s. a ton, | 
and the cost of power to mill-owners, in the best | 
works, was very moderate. 

The tunnel, however, was commenced. It was 
about 7000 ft. long, 21 ft. high, and 19 ft. wide. | 
It was remarkable that the tunnel was commenced | 
before the adventurers knew in what way the power 
could be used, and it was only afterwards that a 
long and serious investigation was set on foot to 
find out what course should be taken. At that 
time, it will be remembered, there was no distri- 
bution of power from a central station on a large 
scale. But the idea was to allow the mill-owners 
to use the water from the head-race and discha’ 
it into the tunnel. A large paper-mill, using 8000 
horse-power, was commenced ; that mill put in its 
own turbines, and this was the only work carried 
out on Mr. Evershed’s original plan. | 

Professor Unwin showed on the screen views | 








of the power-houses on the American aide, each 
containing turbines capable of developiag 50,000 
horse-power ; between them was the transformer- 


house. The arrangement is now well known, and 
we need not repeat in full the particulars which 
the lecturer gave. It may be generally stated that 
the turbines are in a wheel-slot, which consists 
of a pit 178 ft. deep. The electric generators are 
at the floor level, and are actuated from the tur- 
bines by vertical shafts. Views of the tunnel in 
course of construction were also shown, as well 
as parts of the turbines before erection.’ An inte- 
resting view was that of a field-ring for one of the 
dynamos, made of nickel steel of 3} per cent. This 
was for the earlier dynamos ; in the later ones, the 
nickel was 4$ percent. This metal was, the lec- 
turer said, found very permeable magnetically, and 
very suitable for a field-ring. From the power-station 
there were three separate systems of transmission. 
Firstly, there was the local transmission, entirely 
by underground cables, in which two-phase current 
was employed at 2200 volts. The intermediate- 
distance transmission was three-phrase current at 


| 11,000 volts, first by underground cables (for a short 


distance) and then by overhead conductors. The 
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long-distance transmission was to Buffalo—about 
18 miles ; for this, three-phase current was used 
at 22,000 volts. There were three complete circuits 
to Buffalo—two of copper and one of aluminium. 
There was a loss of about 10 per cent. when about 
30,000 horse-power was being transmitted. One 
circuit was always in reserve. In Buffalo the 
current was transformed to voltages suitable for 
use. Current was also taken to Lockport to work 
the large locomotives on the Erie Railroad. In 
that way some of the electric energy from Niagara 
was transmitted 35 miles. 

When the scheme was mooted most of the elec- 
trical experts were in favour of continuous current, 
but it was determined to use alternating current. 
The lecturer stated that he believed that if the 
engineers to the scheme had to do the work over 
again, they would still pursue the course originally 
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adopted ; and it was said that if all the improvements 
that had taken place could now be introduced, the 
saving would not amount to more than 1 dol. per 
horse-power per annum. At the time the works 
were being designed the Tesla motor came forward, 
and that led to the decision to adopt two-phase 
current, it being found that by an invention 
brought out at about the same time it was 
possible to wind the transformers in such a way as 
to produce three-phase current. In the later 
work at Niagara three-phase current was used ; but 
there was not much difference in effect between 
two-phase and three-phase current. One important 
step which was taken had relation to the periodicity. 
In this country the periodicity of alternating cur- 
rent was from 60 to 120 periods, while in America 
a periodicity of 133 was in common use. After a 
great deal of discussion, it was determined that a 
periodicity of 25 per second should be used, this 
being much more convenient for polyphase motors, 
giving greater efficiency and making the construc- 
tion easier. There was also diminished reactance 
in long circuits, less leakage by brush discharge, 
and less tendency to break down the insulation. 
All the large works which had been started at 
Niagara since the initiation of the 25 periods per 
second had adopted that system. The objection 
raised to so low a periodicity for lighting purposes 
was that it led to a flickering of the lamps ; but in 
the village near Niagara, where incandescent lamps 
were used, this flickering was not experienced. 
There was delivered from the Niagara stations 25- 
cycle current on three-phase, two-phase, or single- 
hase at voltages from 20,000 down to 30, the latter 
Loins required for some of the metallurgical works. 
There was also delivered 60-cycle current on two- 
phase and singlé-phase at 8000 to 110 volts, and 
125-cycle current for arc lighting was delivered at 
8000 and 2200 volts; also direct current at 100, 
160, 250, 350, and 8000 volts. It would, there- 
fore, be seen that the alternating-current system 
lent itself to application under very different 
conditions. As soon as the first power-house, of 
40,000 horse-power, was completed, a second one 
was commenced close by, to yield 55,000 horse- 
power. 

The original company had rights on the Canadian 
side, but they did not make any use of them until 
they were quite sure the arrangements on the 
American side were satisfactory. Then they com- 
menced works on the Canadian side, the company 
being virtually the same, although differently 
named. A power-house of 120,000 horse-power was 
constructed almost on the same lines as the power- 
house on the other side. This isillustrated on the 
plan of all the works, Fig. 1, the intake being 
shown immediately above the Horseshoe Fall, and 
the discharge by the tunnel ending immediately 
below the Falls. The turbines were 10,000 horse- 
power each. The dynamos were slightly different, 
and the voltage higher than before. The company 
hoped that, having secured so favourable a position 
on the Canadian side, competition would not arise ; 
but no sooner was successful working proved, than 
rival companies were started. The Electrical De- 
velopment Company of Ontario, was, Professor 
Unwin said, at the present time putting up a 
power-house (shown on the plan) of 125,000 horse- 
power. The major part of the electric energy 
here would be sent a distance of 85 miles, at a 
pressure of 60,000 volts, to work the tramways, 
&c., in Toronto. That was thesecond installation 
on the Canadian side, and was in an advanced 
state of progress. The great problem here was to 
get rid of the tail water. It could not be carried 
overland to immediately below the Falls, because 
the ground was already occupied by the Canadian 
Power Company, which was practically a branch of 
the American company. In order to get over the 
ditticulty, a tunnel was made under the upper rapids, 
aud terminated in the face of the Horseshoe Fall. 
This tail-race is shown by a well-defined line on the 
plan (Fig. 1). Professor Unwin said that he had 
walked to the end of this tunnel, looking out on the 
flowing water of the Horseshoe Fall; not much 
was to be seen, however, as the spray was very 
dense, but he was looking straight at the vast mass 
of water passing over the Horseshoe Fall. 

Still another company was started, the Ontario 
Power Company, whose head works are shown 
on the plan. This company was still further 
blocked by the ground being occupied by the two 
companies already in possession. It therefore 


formed a new scheme by which the water was to 
be taken over a considerable distance, as shown, 





through three pipes, each of 18 ft. diameter ; these 
are clearly indicated in the plan. The pipes were 
of steel, $ in. thick. They were strengthened 
by bulb-iron rings on the outside, and were bedded 
in concrete. ne of these pipes, the lecturer 
said, was already made, and part of the excava- 
tion for the others was also accomplished. The 
whole of the head-works were practically complete. 
At the lower end, below the Falls, the pipes 
terminated at the top of the bluff, and the water 
would descend through penstocks which passed 
down the face of the bluff to the power-house ; 
the latter naturally being on the bank of the river 
into which the discharge water passed. The plan, 
therefore, differed in general design from that of 
the other works. The arrangement was for the 
electric current from the station to be taken up to 
a transformer-house and switch-station, indicated 
on the plan, the whole regulation of the work being 
carried out in this station. 

One of the most important problems, the lecturer 
said, which had to be considered in eonnection with 
these turbines was the question of governing. In 
the case of a steam-engine there was a fluid of very 
small inertia to deal with, and it was quite possible 
to govern an engine of the largest size by a throttle- 
valve connected direct with the governor. It was, 
however, quite different with large water turbines. 
In one of the penstocks of the Niagara Falls 
station there oul be at any moment 400 tons of 
water moving at a velocity of 10 ft. a second. It 
was not possible to control a mass of water having 
that momentum in a very easy way. What was 
done was to adopt a relay governor. There was a 
sensitive pendulum governor, the sole work of 
which was to actuate the valve of the relay cylin- 
der. In the earlier turbines there was a ratchet 
arrangement, but in the later turbines a kind of 
hydraulic cylinder worked with oil had been sub- 
stituted. All that. the governor did was to open 
the valve of the relay cylinder. The piston of the 
relay would then get to work and open or shut the 
sluices of the turbine. That was very simple, but 
with this arrangement alone it was found that the 
governor would not work properly, and there would 
be a very serious amount of hunting. In Switzer- 
land, where considerable experience had been 

ined in dealing with large turbines, there had 

n invented a special form of relay governor. 
The governors at Niagara were rather complicated, 
but Professor Unwin showed a simpler form by 
means of a wall diagram, which we reproduce in 
Fig. 2. In this was the ordinary sensitive pendulum 
governor, which when the s rose would open 
a valve, actuated the piston of the relay cylinder, 
which would begin to move so as to shut the 
sluices. A subsidiary arrangement was introduced 
by means of a wedge, as shown. As the piston 
of the relay cylinder moved forward, this wedge 
would begin to shut the vaive, and the valve 
would remain shut unless the sensitive governor 
gave a second signal to go on. If the sensitive 
governor found that the speed was not properly 
adjusted, it would give another signal, and would 
open the valve again, and the piston would begin 
to move forward once more. e action is illus- 
trated by the diagram. The large sluices of the 
turbines could be completely opened in 12 seconds. 
The force which moved the sluices exerted a pres- 
sure of 50 tons. The ordinary variations of speed 
during working was less than 1 per cent., and the 
maximum variation of speed, if the whole load were 
suddenly thrown off, was not more than 5 per cent. 
of the normal speed. 

The turbines used in the original installation at 
Niagara were of the Fourneyron outward-flow type, 
but by the time the second power-house was erected 
it had been found that inward-flow turbines would 
be more suitable for the work; and all the later 
power-houses adopted inward-flow turbines. A 
view of the wheel-slot of power-house No. 2 was 
shown, the depth being 178 ft. The wheel-slot of 
the Canadian Company in course of construction, 
and the part of the power-house which had been 
already built, were alsoshown. The size of the tur- 
bines in the original station was 5000 horse-power; 
and the lecturer thought that when they were 
built there was not in the world a turbine of 
more than 1000 horse-power. On the Canadian 
side, however, the step was at once made to 10,250 
horse-power turbines ; there being five of them, 
with a consequent total of 51,250. horse-power. 
These latter turbines were of the twin type, the 
two parts, each of 5000 horse-power, being one 
above the other. The wheel slot of the second 








power-house on the Canadian side was also shown 
in course of construction, 

Particulars were then given of a large masonry 
dam which had been built by the Electrical Deve- 
lopment Company to direct the water from the 
river into the turbine-house. This is shown by 
the curved line on the plan. In order to con- 
struct the dam in the upper rapids of the river, 
where the water flowed at the rate of 30 ft. 
second, it was necessary to lay dry the river bed ; 
and this was done by building a crib-work caisson, 
laying bare 11 acres of ground in the Upper Rapids. 
This the lecturer described as one of the boldest 
pieces of engineering work he had ever seen. The 
crib-work was got in piece by piece, and was fairly 
tight. At one end of the dam the water was 30 ft. 
deep, and was flowing, as stated, at 30 ft. per 
second. Steps were taken also to deal with the ice 
floating down the river in winter time. 

A problem that arose in dealing with the water 
in the pipes of the Ontario Power Company was 
to get rid of water-hammer. The pipes were, as 
stated, 18 ft.in diameter, and the length was about 
4000 ft., the water flowing at 15 ft. per second. 
The pressure set up would burst the pipes if the 
sluice-valves were shut suddenly. In order to get 
over this, an enlargement was made in the end of 
the pipe ; in that enlargement was formed a weir, 
and if there were any check to the flow of the 
water, tending to produce water-hammer, the 
water would rise over the weir and pass away down 
a by-wash. In the third power-station on the 
Canadian side the turbines were arranged dif- 
ferently from the others. Instead of being hori- 
zontal, with long vertical shafts, they had vertical 
revolving wheels with short horizontal shafts. It 
was an open question which was the best arrange- 
ment. The dynamos were directly connected 
on to the turbine-shaft in the turbines of the 
Ontario Power Company, and a more rational 
method of regulating the turbine had been adopted 
than was used in the other installations. ith 
water so plentiful as at Niagara, care was not so 
necessary to economise the water, and ring-sluices 
were used in the other power-stations, which were 
not economical with the turbine working at low 

wer. But in the Ontario Power-Station movable 
guide-blades were placed in the turbines, and this 
made the efficiency of the turbine much higher. 

There was one point upon which the lecturer 
would like to dwell. With turbines having ver- 
tical shafts of a length of something like 160 ft., 
carrying at the top the heavy field-ring of the 
dynamo, the question arose how the weight of the 
revolving mass was to be supported. In the original 
5000-horse-power turbines the vertical shaft and the 
revolving part of the turbine weighed 35 tons, and 
the field-ring of the dynamo weighed another 
35 tons, there being altogether 70 tons weight to 
be supported. Such a weight could not be carried 
on any known form of footstep bearing, and there- 
fore the moving parts were supported by water 
pressure acting on the cover of the top turbine, 
arrangements being made to prevent it acting on 
the cover of the lower turbine. In power-house 
No. 2 a different plan was adopted, and was 
illustrated by a diagram, which we reproduce 
in Fig. 3. The water enters through the passage 
shown, in the direction indicated by the curved 
arrows, and flowing through the guide-blades, 
enters the turbine. it then escapes by the draught 
pipes, as shown by the straight arrows. In order 
to carry the revolving weight, a piston was fitted at 
the lower end, as shown, and the water pressure 
due to the whole fall enters the space below the 
piston, there being beneath that piston an upward 
pressure which carries practically the whole of the 
weight of the moving part of the turbine and the 
dynamo. 

Professor Unwin concluded his lecture by refer- 
ence to the effect of abstracting water from the 
Falls for power purposes. He said that when Mr. 
Evershed first put forward his plans, he calculated 
that by no conceivable possibility could more than 
4 per cent. of the water coming over the Falls be 
abstracted for power pur ; and on the plea 
that this would make no Aifference to the appear- 
ance of the Falls, the works of the original com- 
pany were sanctioned. There were, however, now 
actually at work 150,000 horse-power, and this 
amount took about 5 per cent. of the mean flow of 
the Niagara River, and possibly 7 per cent. of its 
minimum fiow. That, however, was not the end of 
the story. The works now being carried on, and 
which were already constructed in large part, 
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would, when the turbines projected were installed, 
take at Ni at least 650,000 horse - power, 
and this would use 48,000 cubic feet of water per 
second ; that would be about 21 per cent. of the 
mean flow of the Niagara, and 30 per cent. of its 
minimum flow. The change on the American side, 
with only 5 per cent. at present being used, was 
already obvious. Even beyond this, there were 
certain canals which drew their water from the 
Upper Niagara River, and if these canals were 
taken into account, with others which were pro- 
jected, 41 per cent. of the whole water of the 
iagara would be utilised. 

A vote of thanks was proposed to the lecturer by 
Mr. Saunders, and seconded by Mr. Drayton. In 
returning thanks Professor Unwin said that there 
was one point he had not mentioned in the lecture. 
Although there were few financiers on this side 
who had the courage to risk large sums in the way 
that was done in America, yet it was right to 
state that the designing of all the turbines at the 
Niagara Works had been done in Switzerland or 
Germany. 

The proceedings then terminated. 








NOTES. 
Tue ArtiFIcERS OF THE Royat Navy. 

WE have received copies of J'he Royal Naval 
Artificer Engineers’ at Engine-Room Artificers’ 
Review, a quarterly publication issued by the 
Benevolent Fund of the Artificers of the Royal 
Navy. It contains editorial comments on passing 
events, original articles, reprints from other 
publications, and other matter of a nature likely 
to interest the class represented, the corre- 
spondence columns forming a prominent feature. 
echnical matters are largely dealt with, but cir- 
cumstances affecting the position of artificers form, 
for perhaps the majority of subscribers, the most 
engrossing feature. As would be expected, the 
Admiralty proposal to delegate to promoted stokers 
watch-keeping duties—a matter to which we re- 
ferred in a recent article (see page 869 of our last 
volume)—is a question which receives attention, 
and it is interesting to hear what the artificers 
themselves have to say on the subject. Com- 
menting on a letter from a correspondent, an 
editorial says :—‘‘ We have no word to say against 
the stoker in his aspiration for an improved status. 
He has our sympathy and best wishes, in so far, of 
course, as he does not encroach on our preserves as 
engineering tradesmen. The correspondent fears 
this rating may be permitted to carry out scientific 
work ; but we suggest there is no room for anxiety 
in this respect, since such work is well understood 
to be the exclusive prerogative of the trained 
mechanic.” Putting aside any consideration of the 
exact meaning of ‘‘scientific,” and taking the 
expression ‘‘scientific work” as it is evidently 
intended, we think that every engineer will agree 
with what is here stated. To carry out the work 
of a skilled mechanic a man must have a skilled 
mechanic's training; just as for scientific work 
there must be a scientific education. That the 
promoted stokers will officially receive such training 
under the present regulations is not possible. 
That a few stokers of exceptional industry and 
ability may, through their own exertions and ex- 
ceptional opportunities, rise to the occasion, is 

ible ; but such men will always be rare. To 
put imperfectly-trained men in charge of the ma- 
chinery of ships of the Royal Navy is to incur a 
most serious risk, such as might prove fatal in the 
day of battle. We cordially welcome the new 
organ of the artificers, for it cannot fail to be 
valuable to the class it represents, and raise the 
status of the men. 


MANCHESTER ASSOCIATION OF ENGINEERS. 


The Manchester Association of Engineers held 
their Jubilee Dinner on Friday of last week, and a 
most admirable suggestion was made by the Presi- 
dent, Mr. Robert Matthews, who has for so long 
held with distinction a prominent position in the 
Openshaw Works of Sir W. G. Armstrong, Whit- 
worth, and Co., Limited. His idea is that the 
Association, which has enormously grown in in- 
fluence, especially of recent years, should have a 
building worthy of the engineering profession of 
Manchester and the district, and suitable for 
meetings and conferences. Mr. Matthews, in dis- 
closing his scheme, suggested that the frontages 
might be occupied by business premises, while the 


given over, as far as might be necessary, to the 
work of the Institution, and to the necessary acces- 
sories of a first-class club. In this way it ie pro- 
bable that the scheme would not only be of great 
benetit to the engineers of Manchester, but 
might be a It is likely that be- 
fore long a suitable site will be available, owing 
to new arrangements in connection with the Man- 
chester infirmary, and the opportunity should not 
be lost, as the provision of such an institution and 
club would be a very fitting method of signallising 
the fifty years’ work of the Association of Engi- 
neers, and especially the success of the jubilee 
year. Indeed it is, in some respects, surprising 
that such an institution has not been organised in 
Manchester long ago. But there is, unfortu- 
nately, a predisposition to regard the cotton in- 
dustry as the dominant source of wealth in the 
district, and club life has been influenced by this 
view. Mr. Matthews, however, pleaded for greater 
consideration for, and perhaps more assertiveness 
by, the profession, and pointed to the fact that for 
every 100/. spent in wages in the textile industry 
801. was distributed by the engineering firms. 
This fact alone should go far to encourage the de- 
velopment of that camaraderie which is now the 
more important in view of the keen competition of 
modern times. The jubilee dinner, like all the 
social functions during Mr. Matthews’s presidency, 
was a great success, and brought together an in- 
fluential company. The year so far has been, and 
promises to continue to be, remarkable for the 
value of the papers read at the technical meetings. 
Many instances were mentioned during the course 
of the speeches at the dinner of the important work 
done in the past, and the earnest desire to con- 
tinue to do everything towards higher culture in 
technical education. 


AMERICAN Raritway StaTIsTICs. 


As the statistics of the Inter-State Commerce Com- 
mission of America do not appear till fully fifteen 
months after the conclusion of the year to which 
they refer, Mr. Slason Thompson, of the kailway 
News, Chicago, has done useful service in collecting 
together an abstract of the statistics available for 
1905 into a pamphlet, published by the Gunthorp- 
Warren Printing Company, of Chicago. Reckoned 
as single track the total railway mileage of the 
United States, including sidings in goods yards and 
the like, amounts, he states, to over 300,000 miles, 
whilst that of the United Kingdom on the same basis 
amounts to 51,600 miles. The length of double 
track in the States is 16,357 miles, of three-track 
lines 1577 miles, and of four-track roads 1146 miles. 
Yard tracks and sidings amount to 64,500 miles. 
The locomotive equipment of the American roads 
in 1904 was 46,743 engines, passenger cars num- 
bered 39,752, and freight cars no less than 
1,692,194—a figure which is the more remark- 
able in view of the high average capacity of 
these cars, which is said to be over 30 tons each. 
Ninety per cent. of these cars have automatic 
couplers, and 84 per cent. automatic brakes. The 
block system is used on 32,811 miles of road, and 
the signalling is automatic on 5026 miles of this 
total. The capitalisation averages 13,3881. per 
mile of road, as against 53,3831. per mile in this 
country. The comparison is not, however, fair, as 
most of the American roads are single track ; and 
if the capitalisation was reckoned per mile of single 
track, the average cost of the American railways 
would be about 91501. per mile, and of the British 
lines about 23,5001., the difference being, no doubt, 
mostly due to the fact that British lines have been 
built through a thickly-settled country, necessitat- 
ing expensive over and under bridges, and also 
easier gradients, in view of the greater density of 
traftic. Mr. Thompson attributes the difference 
to another cause, asserting that in England and 
European countries all new material and equip- 
ment, whether it is mere substitutions or renewal, 
is charged to capital account. So far as relates to 
this country this statement is utterly wrong, since 
renewals and replacements are charged to revenue. 
The average passenger fare in the United States is 
stated to be 0.98d. per mile, while in Great Britain it 
appears, from the calculations of the Statist, to be 
0.77d. per mile. Freight rates in Great Britain, 
however, average 1.23d. per mile, as against 0.38d. 
in the United States ; but the service given is dif- 
ferent, the British companies doing much more in 
the way of collecting and delivering goods. Mr. 
Thompson, indeed, claims that European freight 
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rates average nearly double the American ones, 


though American ‘‘ freight is handled with greate. 
speed and certainty.” e believe this is not true 
as regards Great Britain, the average speed at 
which freight is handled being much greater here. 
Dividends are — on only 57.7 per cent. of the 
capital invested in American railways, and the ratio 
of net to gross revenue was 64.25 per cent., taking 
the lines as a whole. Wages amounted to 41.4 per 
cent. of the gross earnings, the corresponding 
figure for Great Britain being, according to Mr. 
Thompson, 27.37 per cent. The average rate of 
pay in the States is given as 128]. per annum. 


Tue PERFORMANCE OF THE Marine STEAmM- 
TURBINE. 


The excellent results obtained with the Parsons 
marine steam-turbine have become pretty generally 
known during the past few years, during which the 
new system of propulsion ee proceeded in rapid 
succession from one triumph to another. Some 
additional data, which are of great interest in prov- 
ing that the apparent superiority of the turbine is 
not the consequence of a judicious nursing of the 
machinery through a trial trip, but is maintained 
and even improved on in actual work, were given ina 
capital paper recently read before the Liverpool En- 
gineering Society by Mr. R. J. Walker, M.I.N.A., 
a most capable member of the staff of the Parsons 
Company. Incidentally the author paid a generous 
but well-deserved tribute to Captain Williamson, the 
first shipowner who, after the disasters to the Viper 
and Cobra, had the courage to risk his money on 
the new departure; whilst the big railway com- 
panies, in spite of their enormous capital and highly- 
paid expert assistance, were each holding back. 
As is generally the case, the individual Briton 
rushed in where the ‘‘ Association ” feared to tread, 
and by building the King Edward initiated a new 
era in steam navigation. In its first season this 
boat, in spite of its working speed of 18} knots, 
averaged 8.47 miles per ton of coal burnt, whilst 
the Juno, an excellent paddle-steamer of the 
ordinary type, running at 174 knots, only got 
7.07 miles per ton of coal. Last year the corre- 
sponding figures were 8.9 and 7.73 miles per ton 
respectively. The second turbine boat, the Queen 
Alexandra, with a running speed of 19 knots, did 
still better—viz., 9 miles per ton. Mr. Walker 
gave further figures, comparing the Queen with 
the other cross- Channel boats. Her service 
speed is 21 knots, and that of another boat, 
of much the same size on the same run, is 18 
knots, yet the latter burns 74 per cent. more coal, 
uses 197 per cent. more oi), and has double the 
engine-room staff. The cst of coal, oil, and 
engine-room staff is, accordingly, 80 per cent. less 
for the Queen than for this boat. Mr. Walker was 
further able to give similar figures as to the results 
obtained with the Viking, as compared with the 
other boats of the Isle of Man Steam-Packet Com- 
pany. The service speed of the Viking is 22.2 

nots, that of the fastest of the dle-boats on 
the same line is 20 knots; but whilst the Viking 
uses only 0.472 tons per nautical mile, the paddle- 
boat takes 0.614 tons. A triple-expansion screw- 
steamer in the same service of five-eighths the 
displacement of the Viking, and running at 
17 knots, only burns 0.317 tons of coal. At the 
same speed and displacement she would, therefore, 
take somewhere about 0.9 ton per nautical mile, 
so that the saving due to the turbines is very 
remarkable. Again, the Fairfield-built Channel 
steamer Dieppe consumed 16 per cent. less coal at 
full power than a twin-screw steamer of corres- 
ponding size and power. Indeed, the data given 
would seem to show that, compared with the re- 
ciprocating marine - engine, the marine-turbine 
shows relatively greater superiority than the turbo- 
generator does over modern electric reciprocating 
sets. In fact, as matters stand, the two latter 
appear to be practically identical in economy. 








Conry Istanp Towrr.—A ae to erect a steel 
tower 700 ft. high at Coney Island has taken definite 
form, the Friede Globe Tower peg oy having been 
formed to buildit. The tower will be ft. in diameter, 
and it will contain a pedestal roof garden, to be placed 
150 ft. above the und, including a restaurant, a 
theatre, and a roller-skating rink ; an aerial hippodrome, 
250 ft. above the und ; a moving café and dance-hal!, 
300 ft. up; a m-garden at 400 ft.; an observatory 
tform at ft. ; and still higher a branch of the 
eather Bureau, including the largest revolving search- 
light in the world. It is estimated that more 7000 
tons of steel will be used in the tower, which is to be 








fireproof. The cost is estimated at 973,500 dols. 
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THE “ROMAPAC” SYSTEM OF TRAMWAY 
PERMANENT WAY. 


As promised in our issue of last week, we refer 
again to the demonstration that was given at Leeds 
on Friday last by the ‘‘ Romapac” Tramway Construc- 
tion Company, Limited, of their method of fixing the 
renewable cap-pieces to the permanent girder-rails 
which they lay down for tramway purposes. The 
demonstration took place at the company’s works, 35, 
Kirkstall-road, in the presence of a number of repre- 
sentatives from the technical Press, and was of a 
thoroughly satisfactory character. The length of 
the cap-piece which was rolled on the girder- 
rail was 40 ft.; and, as it happened to be of rather 
hard steel, the closing in of the two flanges had to 
be carried out with care. The cap having been placed 
on the rail the rolling-on machine was adjusted, and 
the two closing-in rollers were then forced against the 
flanges of the cap, as described on page 180 of our issue 
of last week. The engine was then started, and its 
motion communicated to the closing-in rollers, which, 
pressing hard upon the flanges of the cap, at once 
caused the locomotive to move along the rail ; the 
pressure on the rollers being at the same time gradually 
increased by an attendant on the bogie platform. 
After the rollers had passed several times backwards 
and forwards along the rail, the flanges on the cap 
were found to be completely closed, and the cap-piece 
was rigidly fixed on the top of the rail. One of the 
rollers on the machine was then changed for a circular 
cutter, which was in the form of a hard steel disc, 
with its two sides bevelled away at the circumference, 
so as to make an acute angle. This sharp angle was 
made to roll along the flange of the cap in a similar 
way to the roller that it had ay sonore while at the 
same time it was forced under heavy pressure upon 
the steel, and so cut its way into the flange to about 
half the depth of the latter. The breaking - off 
machine was next put into operation, and in one 
passage along the rail broke off the part of the 
cap below the cut. The cap being rather a hard 
oue, the flange broke away in small pieces instead 
of coming off in lengths of several feet, as is the case 
when the steel is not so hard. Screw-jacks were then 
applied, and the cap was forced off the rail. On an 
examination being made of the head of the rail, it 
was found that the contact between the cap and the 
rail-head had been very close, being, in fact, metal to 
metal; and, indeed, the amount of force required to 
remove the cap when cut proved that the contact was 
very good. 

By making the joints in the cap-pieces break joint 
with the joints in the rails, the roadway is made 
practically continuous ; but, if desired, the joints of 
the under rails may be ‘‘ thermit” welded. We under- 
stand that very severe tests have been carried out in 
order to ascertain whether the cap-piece, after having 
been rolled on the rail, is liable to become loose by the 
hammering of heavy traffic. These tests consisted of 
a succession of blows under a steam-hammer, which 
had a head weighing from 3 cwt. to7 cwt. After the 
treatment the cap was found to be perfectly firm. In 
our article of last week we stated that the invention 
does not relate to the rails, but to the machine for 
rolling-on and cutting-off the cap-piece. We find, 
however, that the compound rail is patented, although 
the makers regard the machinery employed for mani- 
pulating the cap-piece as the more important part of 
the invention. The inventor and designer of the 
machine is Mr. Edgar Rhodes, of the ‘* Romapac” 
Tramway Construction Company, Limited. 








THE LATE MR. OSWALD BROWN. 

By the death of Mr. Oswald Brown, which occurred 
on Saturday last, the 10th inst., the engineering pro- 
fession loses a member whose good work was worthy 
of more recognition than it generally received from the 
public. It must be said, however, that this was largely 
due to himself, for he never sought to attract atten- 
tion, and was strongly averse to those methods of self- 
advertisement which occasionally form so large a source 
of renown for some who bulk largely in the public eye. 
After all, the trumpet of fame is not sounded without 
wind. If Mr. Brown’s professional abilities were not 
widely known abroad, they were recognised by those 
whose appreciation he chiefly valued, for he was 
largely consulted by his brothers in the same walk of 
his profession, that of an hydraulic — 

Oswald Brown was the son of Joseph Brown, K.C., 
C.B. He was educated at King’s College, and was 
apprenticed in 1866 to James Simpson and Cv., of 
Pimlico. In connection with this firm he carried out 
the installation of machinery for the Berlin Water 
Works. Later he went abroad, and in 1870 was 
appointed assistant engineer to the Servian Copper 
and Iron Company. He also, in the same year, 
erected the lighthouse for the European Commission 
at the Sulina mouth of the Danube, acting under Sir 
Charles Hartley. He next became resident engineer 
on the Galatz Water Works construction. This was 


trom 1872 to 1876; and during this period he designed ' 





water works for Jassy, Bucharest, and Ibraila. Later, 
he was for a short period mechanical engineer to the 
er Sardinian Railway Company. 

t was, however, in Australia that he carried out the 
chief work of his career. In 1878 he became hydraulic 
engineer to the South Australian Government, and 
in that capacity carried out the first scheme of its 
kind in Australia. The work was strongly opposed 
by a — party ; but, being carried out, resulted 
by the time four years. had d, in the reduc- 
tion of the water rate by nearly 50 per cent., accom- 
panied by an increase of cent. per cent. in profit to 
the Government. In 1882 Mr. Brown resigned his 
appointment in Australia and came back to England. 

e carried out certain works in the South of France, 
and during the following year he started in Westmin- 
ster as a consulting engineer, being retained by the 
South Australian Government. e designed the 
Pernambuco Water Works, and became consulting 
engineer to several others on the Continent, doing 
much good work little heard of outside the narrow 
circle of his profession. In 1890 he proceeded to Aus- 
tralia to carry out an extension of the works he had 
originally designed. It is said that on this occasion 
he received a fee of 1000 guineas a month, exclusive of 
expenses, or twelve times the amount of his salary 
when he was engineer to the same Government exclu- 
sively. Mr. Brown was a member of the Institution 
of Civil Engineers and of the Institution of Mechanical 
Engineers, having been elected to the former Institu- 
tion in 1874, and to the latter ten years later. 








THE LATE MR. HENRY WILLIAM BROCK, 
OF DUMBARTON. 

By the death, at the age of thirty-seven years, of 
Mr. Henry William Brock, a partner in the Denny 
firms, of “bentosten, a most promising career has 
been cut short, and the Clyde engineering profession has 
lost oue of its most practical and progressive votaries, 
Mr. Brock, who was the son of Mr. Walter Brock, a 
distinguished and well-known engineer, with whom 
the greatest sympathy will be felt, was born on 
March 15, 1869, and, after receiving his education at 
the Dumbarton Academy and Fettes College, Edin- 
burgh, entered in 1886 upon his apprenticeship at the 
works of Messrs. Denny and Co., engineers, Dum- 
barton. He devoted three years to a course o 
practical training in the pattern, finishing, fitting, 
and erecting shops, and in the placing of machinery 
on board ship, spending one year more as a draughts- 
man in the company’s drawing-office, He then pro- 
ceeded, in 1890, to France, and was employed for 
fourteen months as an apprentice draughtsman in the 
works of the Société Anonyme des Forges et Chan- 
tiers de la Méditeranée, Havre, Returning to this 
country, he sought further experience by becoming a 
draughtsman at the Central Marine Engine Works, 
West Hartlepool, where he continued for some months. 
In 1892 he was assumed a partner in the firm of 
Denny and Co., and four years later entered also the 
allied firm of shipbuilders, William Denny and 
Brothers. Until 1898 he had control of the design of 
machinery under his father, and was also responsible 
for the fitting of machinery on board, and for conduct- 
ing the trial trips, the latter often including research 
work of a practical nature in connection with the 
efficiency of various types of — work which 
has always appealed to the firm of Messrs. Denny. 
In 1898 his father relinquished much of the practical 
work, although continuing to be responsible for the 

eneral control of the establishments. Young Mr. 

rock became responsible for the dimensions and de- 
signs of all the marine engine work, which included 
practically every type of engine, and averaged between 
30,000 and 40,000 indicated horse-power per annum. 
Later he was intimately associated with the Hon. 
Charles A. Parsons in connection with the turbine 
steamers built at Dumbarton, and was responsible 
for the design of machinery for working in conjunc- 
tion with the turbines. On the invitation of the 
late Lord Inverclyde, he served on the committee 
appointed by the Cunard Company to inquire into the 
suitability of turbine machinery for fast Atlantic 
steamers. Mr. Brock was, like his father, —_ 
devoted to the practical side of his profession, and, 
being of a genial temperament, was greatly respected 
by the workmen and estcemed by his colleagues in the 
profession. About two years ago he was elected a 
member of the Institution of Civil Engineers on the 
nomination of Sir William White, then President. 
The cause of death was complications following upon 
influenza, 








Tue InsTITUTION OF Navat ARCHITECTS.—The annual 
meetings of the Institution will take place on Wednesday, 
April 4, and the two following days, in the Hall of the 
Society of Arts, John-street, Adelphi, W.C. The Right 
Hon. the Earl of Glasgow, G.C.M.G., LL.D., President, 
will occupy the chair. The annual dinner will be given 
on Wednesday, April 4, in the Grand Hall, Hotel Cecil, 
Strand, W.C., at 7.30 p.m. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 7, 1906. 

AmonG the recent orders placed for rails during the 

a six days is one for the road from New York to 

ton, 28,000 tons ; 12,000 tons for a trolley line in 
Los Angeles, California, 3000 miles distant; 3800 
tons for a road in Utah; 8000 tons for an Illinois 
road ; and 5000 tons for a road to be built between 
this city and Atlantic City, on the sea-coast—55 miles, 
The trolley road to Atlantic City will come in com- 
petition with the Pennsylvania road and Reading 
road, will charge about one-half of the steam fare, 
and will probably drain a good deal of traffic. The 
Pennsylvania Steel Company has undertaken to supply 
material for the extension of the Brooklyn Rapid 
Transit Company, which will call for several thousand 
tons. The astonishing statement is authenticated that 
negotiations are now pending for 400,000 tons of 
structural materials, all of which is urgently wanted 
for the construction of bridges, elevated work, ter- 
minal construction, &c. An order has been booked 
for 9000 tons of structural steel for a saw-mill to be 
erected at New Orleans, and an additional order of 
6000 tons has been placed at Pittsburg for an office 
building in that city. Great activity is assured in all 
structural steel lines, and it is only a question of time 
when the structural mills will be obliged to lock their 
doors and take no more business, 

There is a heavy demand for basic, standard and 
malleable Bessemer grades. All of the s*eel plants 
are in the market for supplies. The cast-iron-pipe 
makers are also buying heavily. Three mills in this 
territory have just contracted for 25,000 tons of basic 
iron on a basis of 17.75 dols. 

There is an active demand for tin-plates, and prices 
are being firmly held by the leading mills on a basis 
of 3.50 dols. at mill. The production of pig iron during 
the current year will be in excess of 25,000,000 tons. 
The production for the month of January was 2,100,000 
tons. The Steel Corporation is not able to keep up its 
promised deliveries, and it is now behind to the extent 
of 75,000 tons of billet orders and 30,000 tons of sheet 
orders. The talk of the erection of new plants is 
still heard. A 6,000,000 dols, concern has secured a 
“sa on the Allegheny River, a few miles above Pitts- 

urg. 

The most prominent feature of the situation to-day 


f| is the strong probability of a failure of the operating 


miners and their employés to fix upon a basis of wages 
for the coming season. In all, 550,000 miners will be 
affected. The first day of — is the date fixed for 
suspension. Users of both hard and soft coal are 
accumulating supplies, and will store to their capacity, 
and the miners of coal will also accumulate stocks. 
No matter how much coal may be accumulated, it will 
run out in a short time. 

Prices for minor iron and steel products are movin 
up; carriage bolts have been advanced, merchant stee 
bars have gone up, and other products are selling for 
more money. 








Tue Jacnrt Ratiways Act, 1896.—The Board of Trade 
have recently confirmed the following Order made by the 
Light Railway Commissioners :—Tarporley Light Rail- 
way Order, 1906, authorising the construction of a light 





railway in the County of Chester, from Tarporley to a 
junction with the railway of the Cheshire Lines Com- 
mittee, near Mouldsworth. 

Tue InstituTion oF Civin Encingers: StupEnts’ 


MzkeEtTING.—A meeting of students of the Institution of 
Civil Engineers was held at the Institution on Friday 
evening, February 9, Mr. B. M. Jenkin, M. Inst. C.E., 
in the chair, when a paper on **Electric Driving at the 
Bow Works of the North London Railway Company ” 
was read by Mr. R. H. Mackie, Stud. Inst. C.E. The 
reading of the Paper was followed by a discussion, in 
which Messrs. A. T. Weston, J. M. 8. Culbertson, F. K. 
Stevens, A. F. J. Wright, and H. D. Colly, Studs, Inst, 
C.E., took part. 





Leeps UNIVERSITY ENGINEERING SocteTy.—At a recent 
meeting of this Society, Professor Charnock, in dealing 
with the subject of ‘‘ Stability of Tall Chimneys,” said it 
was one which involves many technical problems. Not- 
withstanding the serious damage which may occur through 
the collapse of a tall chimney, they are still erected with- 
out regard to stability. Previous experience is relied on 
rather than true mechanical principles. The Professor ex- 
pressed himself in favour of a cylindrical form of chimney, 
and the use of brick in preference to stone, as the former 
can be curved to the proper radius, A ngid inspection 
should be exercised during erection, and tor some time 
afterward. It should be seen that no material is under 
tension. The lecturer proceeded to show graphically 
the calculations he had made for a chimney now being 
built for the Bradford Corporation at Frizinghall. There 
included graphic construction for finding radius of gyra- 
tion, the distribution of pressure with eccentric loading, 
and the distribution of pressure over ing pe In con- 
clusion, he described a chimney built concrete and 
steel with satisfactory results. A large number of mem- 
bers joined in the discussion, and Professor Goodman 
welcomed such a scientific contribution to a subject on 
which there is practically no literature. . 











222 


ENGINEERING. 





[Fes. 16, 1906. 








THE ADMIRALTY WORKS DEPARTMENT. 
To THe Eprror oF ENGINEERING. 

Str,—Whilst the recent far-reaching and poobebly 
Nary are being digested by the thonghtful pabli, i 

avy are being diges' the thoughtful public, it may 
not Be out of place that the attention of vil engineers 
and others of your numerous readers should be drawn to 
the administration of the Department of Civil Engineering 
and Architectural Works in the Admiralty. _ : 

It is, I believe, about eleven years since a discussion on 
this subject was agenes in your journal. . , 

The inertia of the mass of civil engineering and 
architectural talent is directed by an R.E., a permanent 
official, whose actions appear to be controlled principally 
by the Civil Lord for the time being—an official] who has 
been changed three times during the last ten years, and 
who consequently can have only just begun to grasp the 
nature of his work, assisted by such information as the 
permanent officials may deliver to him, before being 
translated to another sphere. : 

About twelve years ago the established professional 
officers were oxsdautin, with a few exceptions, found 
unequal to the task of designing and executing the im- 

rtant civil engineering works then contemplated at our 

ome and colonial ports. Another department, called the 
Naval Works Loan Department, was thereupon created. 
Its principal professional officers were selected, partly 
from the above-mentioned exceptions in the works de- 
partment, and partly from others who had for many 
years occupied ‘‘temporary ” positions in the works de- 
rtment, while the remainder were specially selected 
| outside, poe Se virtue of their experience in 
carrying out similar works at commercial ports. 

During the last twelve years the establishment of the 
Works Department has me considerably augmen 

the entry of a number of young men, between the apes 


of 

of 23 and 28 years, who are supposed, by the Civil 

vice Commissioners, to have qualified for these posts by 
demonstrating, in competition, their ability to absor 
knowledge from text-books and coaches. 

Now that the loan work is drawing to a close the per- 
manent establishment has grown to ene ay re that 
it has been found necessary to gradually discharge the 
“temporary” professional officers, eer | of whom have 
performed from 10 to 25 years’ service with the Admiralty. 

Certain questions now appear to arise of interest to 
civil engineer in regard to his profession, and to the tax- 
payer as touching his pocket. pr 

1. Have the duties carried out by these large additions 
to the establishment been commensurate with their 
salaries, allowances, and future pensions ? 

2. At the completion of the loan work, what will then 
become the duties of these established officers ? 

3. Can it be considered a sensible policy or equitable 
treatment that professional men who, although not on 
the establishment, have carried out their duties evidently 
in a satisfactory manner during from ten to eS 
years’ service, and not having reached the age limit, 
should be superseded by redundant officers established 
during more recent years. ¢ ; : 

It will be interesting to note, in connection with these 
remarks, that the Admiralty, being, it is presumed, not 
altogether satisfied with the experience of the Works 
Department to design the new naval base at Rossyth, 
have now decided to call in expert advice from outside. 

Yours a - 








“NAVAL ENGINEERING AND ADMIRALTY 
POLICY.” 
To THE Eprtor oF ENGINEERING. 

Srr,—Many have been the reasons assigned by one 
and another for the provisions of the Cawdor Memo- 
randum in its relation to the setting-back of the engine- 
room artificers of the Royal Navy, and most prominently 
amongst the causes is said to be that of ‘‘trade unionism.” 
More than one writer has hinted that Sir John Fisher 
has viewed with some amount of displeasure the possi- 
bility of difficulty arising in this connection with these 
men in the future. With your permission I should like to 
consider this aspect of the case, and at first would like to 
state that these men, as a body, are not associated actively 
with any trade - union ss although a large 
number of them were possibly members of one or other of 
the great societies before joining the Service. Now, it is 
very well known that membership of any trade union 
is contingent on two main principles:—First, that of 
protection from the possible injustice of Capital, as 
represented in the masters; and, secondly, that of 
making some provision for its members when out of work 
from various causes. It is obvious that many of these 
members, on entering the Navy, would not require the 
benefits accruing from the sick, &c., fund, and therefore a 
very tangible reason why they should otherwise remain 
members is more or less inappl.cable in their case. Conse- 
quently, many of the engine-room artificers cease to be 
trade-union members. On the other hand, some no doubt 
are still contributing to these organisations, for the very 
reason that at their retiring age, which comes in the 
prime of life, they may have to seek work in the engi- 
neering world, when their association with some trade 
society would become of great value to them. Or, again, 
some of these artificers may have retained their hold upon 
the societies for pension and sick benefit purposes at a 
iven age. It isa well-known fact that the Amalgamated 
iety of Engineers, say, has a very magnificent =o 
annuation fund attached to it, a fund which yields, 
according to the scale upon which the members pay, a 
pension varying from 6s. to 10s. per week. This advantage 
to a retired engine-room artificer is obvious, and no sane 
person, who views the thing from an unprejadiced stand- 
point, can find other than commendation for any body of 








mechanics who during their career are so self-sacrificing 
and careful as to make some provision of this sort for 
their old Personally, I subscribe to the principle 
that it would be better for His Majesty's Serviceif every 
engine-room artificer were a member of a trade-union 
organisation, and in doing this I am prepared to assert 
that His Majesty’s Navy never suffered in any way 
from the application of ‘any ‘trade-union _——— that 
may have been held by the artificers. is is a strong 
statement, and I have no hesitation in challenging its refu- 
tation. Let any who seem to be glad to-day that the engine- 
room artificers are about to be set back, give the public, 
if ng know it, any case during these last ten years where 
the Navy has suffered on account of any evidence of 
trade unionism amongst these men. I very well know 
that in the early days when there were very few artificers 
in the Service, the Admiralty, on one or two occasions, 
did introduce very stringent orders throughout the Fleet, 
against some of which the engine-room artificers not 
unreasonably objected. At that time one or two artificers 
at the outside would be borne in a ship, and the Admi- 
ralty issued a circular that, for misconduct, a master-at- 
arms would be liable to be reduced to an able seaman, a 
ship steward to a ship steward's assistant, an engine-room 
artificer toa stoker, and soon. On this occasion I believe 
every artificer in H.M. Fleet tendered his resignation. 
Further, many of them sought their discharge in foreign 
ports, and were prepared to pay their own expenses home 
rather than be subjected to such an indignity. bin had 
joined as tradesmen, and the lowest that they could rea- 
sonably be reduced to was the bottom of their trade 
ladder. Needless to say, the Admiralty saw the absur- 
dity of the a? and the regulation was imme- 
diately cancelled. Now, who could blame the men for 
standing together on such a point as this? Times have 
changed since then, and everyone knows that a better 
feeling exists in naval circles in relation to these men, 
and no attempt would ever e to cause them to 
undergo such gross injustice as would induce a revolt. 
The point is this, that if the British Admiralty dealt 
so unjustly with any body of men as to seriously disturb 
them, and to unwarrantably punish them as a class, they 
would revolt intuitively. whether allied to trade-union 
organisations or not. No, Sir, the truth is, we live in 
better days, and there has been no fear in recent 
nor is there at present, nor will there ever be, that the en- 
gine-room artificers, because of their supposed trade-union 
tendencies, will imperil the British Navy. Some writers 
have supposed the case of a ship going into action, and a 
sudden mutiny resulting amongst these artificers. The 
idea is palpably wicked and absurd, and persons - 
ing an ordinary knowledge of naval matters would shrink 
from any such suggestion. Ask the chief engineers of 
our various ships who are at present serving ; let them 
speak the truth, as I am sure they will, and “—- 
engineer, yea, every British captain and admiral, will 
certify as to the patriotism, loyalty, devotion, cha- 
racter, and ability of these men, who some writers 
would have us believe, because of their fancied re- 
volutionary spirit, are about to cripple the Navy. What 
trouble have they given during the past five years, 
which may be termed the worst transition period —< 
which our engineering departments have ? In 
this short period o~ have had to do with tubulous 
boilers, turbines, oil fuel, and other innovations which 
have necessarily made the period one of the intensest 
difficulty. It is very well known that our ships of war 
went to sea with boilers that. were not understood, and 
so we had the deplorable case of the Hermes and many 
other ships where breakdowns were frequent. But 
have these artificers complained? Have they not worked 
like Trojans both night and day to keep things moving? 
And who has heard any complaint at their having to 
perform the onetter watch-keeping duties in addition 
to repair work? The Ariadne leaves Bermuda and 
seriously breaks down on her full-power trial—some of 
these artificers worked 30 hours at a stretch in the 
engine-room, and one of their number, to my knowledge, 
had to be taken up on deck in a fainting condition, and 
was in hospital for some months; but he did his work 
ungrudgingly and cheerfully, and is prepared to do it 
again, but he wants proper treatment ; at least, he wants 
to be taken at his trae worth, and is only too glid when 
the British public applies its eye of scrutiny to find out 
the truth. 

Then, again, one might expect from what some writers 
suggest that these men carry about with them as a class 
a halo of recklessness and official indifference. 

Is it generally known that crime amongst this class 
is less than in any other in the Service? I know that 
I am well within the mark when I say that crime with 
them does not average more than 2 per cent., whereas 
with the stoker it is quite 10 per cent. I would 
desist from any comparison with the stoker, but for the 
fact that he is to jump the artificer and me his 
officer ; and so comparison is a matter of simple justice. 
Of the 162 engine-room artificers borne in the battleships, 
cruisers, and shore establishments on the China station 
during the last two years, there were no acts of insub- 
ordination—four artificers only were punished for break- 
ing leave, &c. Again and again our battleships return 
to port with no crime or fault registered against these 
men for a period of a commission, and I think it just as 
well that your readers should know it. 

Iam. ay to say that the true brotherhood spirit is 
exemplified in the official life of these men to the good of 
the Service. 

_ The young artificér weg aged commences his career 
immediately he joins. ere is no two years’ course of 
tical and mechanical instruction for him. The fact 





is, the senior and experienced artificers take the new . 


entrants in hand and find a pleasure in giving them any 
necessary instruction and help. 


This is the procedure—the old want to help 
the young, herein is manifested a bond of union 
which is commendable in the extreme. Further, it is « 
fact that the artificers not only instruct the youth of 
their own cloth, but at the very moment scores of them 
are borne as instructors to the stokers in the home ports, 
and notwithstanding the incongruity of it, are perform. 
a Sgr duties most loyally. 

he trade unionism of to-day would say, “Let the 
stoker become a mechanician as best he can,” and there 
is some point in this position. 

Trade unionism eannot possibly be the root cause of 
this re ie move. Some other motive is behind it 
all, and at a later stage we may possibly be permitted to 
search for it. 


February 14, 1906. 


Yours truly, 
Dynamo. 








PANAMA CANAL. 
To THE EprTor oF ENGINEERING. 

Srr,—In your issue of the 9th inst. you publish a letter 
on this subject, signed “°C. S:,” who certainly does not 
overstate the difficulty of dealing with the Chagres 
River. This river risés sometimes 48 ft. in a night, so 
that the difficulty in training or m dealing with such a 
stream is self-evident. 

In 1883, at the request of M. Lesseps, I visited Panama 
to make a careful study of, and make an offer for, the 
construction of one of the sections of the canal. I spent 
some time on the spot, and teok ee of this visit 
to study the question of dealing with the Chagres River, 
and came to the conclusion that the only effectual method 
of doing so was to erect a dam to the north of the 
Culebra, and divert the water into the Pacific. I sub- 
mitted the pea amen to the French engineers, but they 
considered such precaution unnecessary. In fact, they 
attached ‘so little importance to this stream that the first 
proposals provided for the water entering the canal. 

I understand that the commission appointed by the 
United States Government has decided in favour of a sea- 
level canal, and I consider they have arrived at a wise 
decision ; but in order tosave the works on the canal from 
destruction, I am firmly convinced that the River Chagres 


ears, | must be diverted to the Pacific Ocean. 


Yours truly, 
London, February 13, 1906. 








MILAN INTERNATIONAL EXHIBITION, 
1906. 


To THE EprTor or ENGINEERING. 

Srr,—Early in April of this year Italy will open to the 
world an exhibition of very great importance for art, 
industry, and commerce at the great industrial and com- 
mercial centre of Milan, and it cannot be without very 
considerable interest to manufacturers generally to know 
that, by a recent Royal decree, all inventions relating to 
any exhibited object, for which an Italian patent has 
already been applied for or granted, will be considered as 
having been worked throughout the duration of the Exhi- 
bition, and thus not only will a considerable expense be 
saved, but an opportunity will be afforded by the Exhi- 
bition for the exploitation of meritorious inventions. 

A short time is still available wherein to apply for 
space for exhibition. 

I am, Sir, your obedient servant, 
ALBERTO GeENTILI, LL.D., Italian Patent Agent. 
27, Chancery-lane, London, W.C., February 9, 1906. 








PERSONAL.—Messrs. Jenkins Brothers have removed 
from 62, Watling-street, Queen Victoria-street, London, 
E.C., to 95, Queen Victoria-street, London, E.C.—For the 
third year in succession the “‘ [vel ” has won the gold medal 
offered by the Upton-by-Chester and District Ploughing 
Society for the best agricultural motor ; this being the 
nineteenth medal the “‘Ivel” has nm awarded since it 
was placed on the market some three and a half years 
re Kirby, Son, and Brown, Stow-chambers, 

onan, Mon., have associated themselves with Mr. 
Gerald J. Hooghwinkel, M. Inst. E.E., M. Inst. M.E., 
— electrical engineer, of Dacre House, West- 
minster, 3.W., in connection with the application of elec- 
tricity to colliery plant, steel works, and the utilisation of 
waste gases from coke-ovens and blast-furnaces in gas- 
engines. Mr. hwinkel has been connected for 
many years with the electric mining department of 
Messrs. Siemens and Halske, of Berlin, and the Brush 
Electrical Engineering Company, of Loughborough and 
London.—Messrs. Thwaites Brothers, Limited, of Brad- 
ford, have opened an office in West India House, Leaden- 
hall-street, London, E.C., which will be under the charge 
of Mr. Lewis Evans, M.I.N.A., who has recently joined 
the board of directors of this 2 W. W. 
Buckton, B.A., A.M.I. Mech. E., A.M.1.E.E., and Mr. 
H. J. Jones, have entered into partnership as consulting 
engineers, and have taken offices at 72, Victoria-street, 
S.W. They intend to devote themselves more especially 
to the electrical equipment of collieries, mines, iron 
works, shipyards, printing and paper works, and indus- 
trial concerns generally.—Mr. Archibald Sharp, con- 
sulting engineer and patent expert, has removed to 
Thanet House, 231, Strand, W.C. — Messrs. Charles 
Hatton and Co., 107, Upper Thames-street, E.C., inform 
us that their principals, Messrs. Balcke Tellering ¢t 
Cie., Akt. Ges., Benrath, near Diisseldorf, have estab 
lished large works at Hilden, for the manufacture of hot 
rolled seamless-drawn tubes, which they are now pre- 
pared to supply, in addition to lap and butt-welded 
wrought and forged tubes. 
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THE JOHNS SPLITTING 
CONSTRUCTED BY 


MESSRS. HENRY 








PELS AND CO., 
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WE illustrate. above a form of shearing-machine 
constructed so that it may be used to cut a plate of 
any length and breadth right across the centre. Fig. 1 
shows how this is effec To understand how the 
severed portions of the plate can clear the frame of the 
machine we can imagine the frame as initially a thick 
vertical slab of metal, the centre of which lies in the 
same plane as the knives. Sup the top half of 
this slab to be planed down to half its original thick- 
ness from one side, leaving a horizontal shoulder at the 
bottom of the cut. Now suppose a cut of a similar 
nature to be taken from the other side of the slab, 
but commencing opposite the shoulder at the front 
edge, and removing metal to the centre line of the 
slab, but from the lower half of the side, and in such 
a manner as to leave an overhanging shoulder, equal 
to half the original thickness of the slab, inclined from 
front to back. The frame is then equivalent to two 
plates fixed together with a triangular overlapping 
joint, and a split-plate can evidently pass the frame, 
one severed edge sliding on the horizontal shoulder, 
and the other one passing under the inclined shoulder. 

_ the machine in question is constructed on this prin- 
ciple, and is of steel throughout. The moving knife 
works slowly, being driven by an eccentric actuated 

y a ratchet and rocking lever, driven by a connecting- 
rod from the main shaft. A heavy flywheel supplies 
energy for the crisis of the work. Figs. 2 and 3 show 
the general arrangement of the machine. The shear 








blades may be replaced by suitable cutters to allow 
of cropping rounds, squares, angles, &c. The follow- 
ing are the leading dimensions of a machine capable 
of splitting plates up to 1,°; in. thick. 


Strokes per minute 12 
Length of stroke ... 1g in. 
Re blades ... ies , i 
Revolutions of flywheel... 325 
Diameter of flywheel _... 40 in. 
Fa belt pulley ... 24 ,, 
Width of belt... aa 43 ,, 
Horse-power required ... 8 
oy over all #3 96 in. 
Width over all Chie 
Height 200 eee vee ” 
Weight... as ... 4 tons 6 cwt. 


The machine is manufactured by Henry Pels and 
Co., of Berlin, whose offices in this country are at 265, 
Strand, London, W.C. 








Metattic Permanent Way.— Metallic chairs and 
sleepers were exported from the United Kingdom in 
January to the extent of 5617 tons, as compared with 
6589 tons in January, 1905, and 4433 tons in January, 
1904. The inceel shipments were made to British 
India, which took 4089 tons, 2484 tons, and 3549 tons 
respectively. The value of the exports in January was 

,289/1., as com with 33,0091. and 17,559/. in 
January, 1905, and January, 1904, respectively. 


TANK LOCOMOTIVE FOR THE NEW SOUTH 
WALES GOVERNMENT RAILWAYS. 


THE six-coupled double-bogie tank engine which we 
illustrate this week on our two-page plate, Figs. 1 and 
2, has been specially desi nt for heavy suburban 
passenger service by Mr. W. Thow, chief mechanical 
engineer to the Railway Commissioners, New South 
Wales. There are three main suburban routes running 
out of Sydney—north, south, and west. The oldest, 
easiest, and busiest of them is the western. It has 
ruling gradients of 1 in 100, and curves of 16 chains 
radius, whereas the northern route, from Mason’s 
Point to Hornsby, is a more recent and difficult one, 
with ruling gradients of 1 in 50, and numerous curves 
of 10 and 12 chains radius. The climbing character 
of this line is shown by Fig. 3, below. The speeds 
vary, when ascending these grades, between 154 and 
30 miles per hour, but they ave 24 miles per hour 
between stations over the total distance of 134 miles, 
with a train of eight bogie cars and engine, weighing 
in all 265 tons. 

Thirty-five of these engines were built in 1903, by 
Messrs. Beyer, Peacock, and Co., and during their 
two years of service in Australia they have run 2} 
million miles very economically, 

As our engravings show, the engines have six- 
coupled drivers, 4 ft. 7 in. in diameter, with four- 
wheel bogies back and front. The rigid wheel base is 
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10 ft. 9 in., and the total length over buffers 40 ft. 4 in. 
The boiler, which is designed to — a workin 
pressure of 160 lb. per square inch, has a barre 
4 ft. 548 in. in mean diameter, by 12 ft. 4}§ in. long 
between tube-plates. The total heating surface is 
1452.7 square feet, of which 118.6 square feet are pro- 
vided in the fire-box. The grate area is 24 square 
feet. .The engine has outside cylinders 184 in. in 
diameter by 24 in. stroke. 

The weight available for adhesion is 42 tons 19 cwt., 
and the tractive force is about 19,500 lb. The valve 
motion is Allan’s straight-link, with double-ported 
balanced valves. The Castes are designed to give 
ample side play to meet the requirements of 10-chain 
curves. 

The principal dimensions of the engine are :— 


Outside cylinders... m ... 184 in. diameter, 
in. stroke 
Six coupled wheels Se ... 4 ft. 7 in, diameter 
Eight bogie wheels 8 oo a ee 3 
Rigid wheel-base... ...  ..- 10 ft. 9in 
Total wheel-base ... a* es 33 ,, 35, 
Length over buffers a ie D's, Se 
Number of tubes ... bide 219 
Diameter of tubes (outside) 1j in. 
Length between tube-plates 12 ft. 5 in. 
Total heating surface ; 1452.7 sq. ft. 
Tube surface mae sal ae im 6«(«,, 
Fire-box ,, a see 118.6 ,, 
Grate area ... se 2 - er 
Working pressure 160 lb. per sq. in. 
Tank capacity... 1580 gallons 
Bunker capacity ... 24 tons 


The total weight in full working trim is 71 tons, 
divided as follows :— 


Tons Cwt 
Front bogie iat ont as a 12 15 
Leading coupled... 13 16 
eS cas 88 1 8 
Trailing .,  ... ot 13 15 
Trailing bogie... si 1 6 


When empty the engine weighs 56} tons. 








A WarTERFALL CoMMISSION FOR SwEDEN.—The Swedish 
Government is contemplating the appointment of a 
special commission for waterfalls, principally in - 
ance with a pro drawn up by the Waterfalls Com- 
mittee. The Commission will, it is stated, comprise 
representatives for the Department for Roads and Water- 
ways, the Crown Property Buard, the Railway Depart- 
ment, the Chamber of Commerce, the Jirnkoutor (iron 
industries institution), the Technical Society, &c. It is 
pro to invest the Commission with considerable 
power, and that it is to manage independently the renting 
of the waterfalls belonging to the State, and to represent 
the State in questions of water rights, in which both the 





State and private persons or bodies are interested. 
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INDUSTRIAL NOTES. 


Tue labour question is evidently een in 
Germany. Hitherto the Socialists have been leading 
the way, both in the Legislature and in the country ; 
but, side by side with them, labour unions have been 
growing, and these evidently have had a moderatin 
effect in the count: The unions were complimen 
by the Minister of the Interior in a speech delivered 
on Tuesday in last week, when he stated that the uni- 
fication of the Sy naggeasne laws would be completed 
in the Imperial Office next year. It is now nearly 
thirty years since the present writer was asked to pre- 
re for the use of Prince Bismarck an outline of the 
abour laws in England, including those relating to 
apprentices. The great German Chancellor at that 
time thought that labour, or trade, unions would do 
much to attract men from socialism and advanced 
political action. Some liberty was allowed, but there 
was timidity in the proposals made and in the privi- 
leges granted. The growth of the Socialist party has 
no doubt had its effect. Perhaps, also, the events in 
Russia have hastened progress—the Kaiser does not 
want a repetition in Germany of the scenes enacted at 
St. Petersburg, Moscow, and numerous other places in 
the Russian Empire. The Minister of the Interior paida 
high compliment to British workmen ; the compliment 
comes well at this juncture. His allusion to social 
democracy playing with revolution called forth loud 
cheers in the Chamber. The unification of the laws 
would mean in this country codification and revi- 
sion; it is to be hoped that the process in Germany 
will be such as to. give the working classes full liberty 
to do their best to improve the conditions of the 
workers. In the long run the employing classes will 
be as much benefited as the workers. Just laws lead 
to willing obedience. 

Singularly enough, on the same day a crowded meet- 
ing of the Christian Social Union was held at the 
Church House, Westminster, at which the Bishops of 
Birmingham, of Southwark, of Rochester, and of South- 
well were present. Canon Scott Holland presided ; 
Canon Barnett and Dr. Fry were also present. The 
gathering brought to one’s memory the speech of 
another Satee many years ago, who, it was alleged, 
suggested that a ducking of Mr. Joseph Arch in a 
horsepond would perhaps do him good. The worthy 
bishop repudiated the construction put upon his speech, 
but the labourers held to the view that his lordship 
intended the suggestion. Now, however, at the meet- 
ing last week, the Bishop of Birmingham specially 
favoured labour representation. Bishop Gore spoke 
warmly on this point. He desired even a larger 
number of labour representatives than has now been 
returned. A few men advocated the claims of 
labour fifty years or so ago, but it told against their 
preferment. Mr. J. D. Maurice was persecuted, and 
Charles Kingsley only got a small preferment late in 
life. The Dean of iecashenter suffered persecution 
ere he was appointed, and even after, for his advocacy 
of labour. These men saw that in time there would 
be a labour wave in this country—not of a revolu- 
tionary kind, but one which would lead to legisla- 
tion favourable to labour and social improvement. 
The greatest danger is that the advanced men will 
demand too much, and strive to run, not two, but 
four omnibuses through the old historical Temple 
Bar. If we legislate in haste, the nation will repent at 
leisure. But there is a level-headedness in the ranks 
of labour as elsewhere, and these men, with the help 
of excellent employers of labour, will see to it that the 
measures are , if inadequate to the full demands 
of the more advanced men. ‘‘ Hasten slowly” is good 
advice in law-making, as in other occupations. -If all 
other sections of the community join against labour, 
progress will be arrested, and friction will result. 





The Ironworkers’ Journal for the current month 
contains a mass of statistical matter relating to the 
iron and steel trades of the United Kingdom, the 
Continent, and America. The editor is determined 
that the members of the Association shall be well- 
informed on all those subjects, if they will only read 
what is so carefully put before them. It is a good 
sign when the trade-union monthly reports and cir- 
ps endeavour to convey such information. A 
knowledge of the state of trade, and of its trend, 
will often help to avert labour troubles and disputes. 
The best informed give the least trouble; the 
thoughtless and the restless become dissatisfied, and 
are apt to think that more can be screwed out of 
employers than circumstances justify. The best 
sources are tapped in order to give the best informa- 
tion both at home and abroad, not only as regards the 
production of iron and steel, but the shipments and 
consumption at home. The United States largely 
exceed the United Kingdom in the production of rails, 
but while the former only expo: 8 per cent. of the 

roduction, this country exported 60 per cent., and 

ara we | 224 per cent. Belgium, on the other hand, 
exported 44 per cent., and France about 11 per cent. 
The North of England Board of Conciliation and 


Arbitration was able to record another settlement of 





a dispute at the Consett Iron Works, with what is 
termed the ‘‘ steam service men.” The firm was asked 
to supply the particulars of settlement, as the men 
were subscribers to the Board. A matter connected 
with the Midland Wages Board was deferred to the 
date of the annual meeting, as the operatives’ secre- 
tary wished to consult the whole of the operative 
members of the Board. At a subsequent meeting the 
Consett Iron Company furnished the particulars asked 
for; the particulars were deemed satisfactory. Mr. 
Waterhouse, having severed his connection with the 
firm, consented to carry on the business of the Board 
as heretofore, as a personal appointment. 





The report of the Associated Iron-Moulders is en- 
couraging generally, though it has to record some 
decline in membership. The most encouraging siga 
is that in the West of Scotland there is an urgent 
demand for moulders. There have been almost daily 
advertisements in some of the Glasgow papers for 
men. The general secretary has been waited upon 
and written to for hands. In sucha condition is trade 
that all members on what is called ‘‘ aliment,” or out- 
of-work pay, are notified that places are vacant, and 
that they must declare off the funds and supply the 
vacant places as far as they can. peg me the council 
— trade as good, except in the building trades, 
which still lag behind. But this is not unusual when 
there has been a spell of bad trade. These are the 
last to suffer, and the last to feel the rising tide of 
activity. Some space is devoted to the recent General 
Election, and the report claims 53 Labour members ; 
but one—and not an unimportant one— is omitted in 
the list, the reason being that he is not a member of a 
trade union, because there is not one in his branch of 
trade ; but he was a workman in the watch trade, and 
is still connected with it. The report sets forth the 
Trades Disputes Bill and an Amendment of the Com- 
pensation Act as the two measures to be pressed this 
ensuing session. There are pleas given as to the 
latter Act, which may have more force in Scotland 
than elsewhere in the United Kingdom, for the pro- 
ceedings in the Scottish courts are uliar in some 
respects. It is noted that the Boiler-Makers have 
gained an advance on the North-East Coast of ls. per 
week on time rates, and 24 per cent. on piece rates. 
Doubtless other branches will participate in this 
advance in due time. The chief question on the Clyde 
just now is the payment of wages weekly, ins of 
fortnightly. Most of the sections of the engineering 
and shipbuilding trades are in favour of the former, 
but no action will be taken until the whole of the 
members are consulted, and a decision given. 





With pardonable pride, the report of the Amalga- 
mated Carpenters and Joiners opens with congratula- 
tions to Me. W. F. Wilson, a member of the union, 
upon defeating Lord Stanley, the ex-Postmaster- 
General, in the Westhoughton Division of Lancashire, 
with a majority of 3128 votes, The victory was all 
the greater, seeing that Mr. Wilson was a compara- 
tive stranger, and a Labour candidate, whereas the 
noble lord was connected with Lancashire as a great 
landowner. The other candidate of the society was 
Mr. W. Walker, who contested North Belfast, and 
was only defeated by 291 votes. The hope is expressed 
that now the hurly-burly of the General Election is 
over, trade will revive, and that the list of unem- 
ployed will be “pp | reduced. The total member- 
ship is now 68,388 ; of these 5622 were on unemployed 
benefit, 1794 on sick benefit, and 1876 on superannua- 
tion benefit. The great drain upon the union funds 
has necessitated extra levies to raise the funds to 
what is regarded as the normal level. The men in 
work have responded nobly, but some have left the 
union through arrears, doubtless caused by non-em- 
ployment. The worst of it is that many had drawn 
the full amount of benefits allowed, and then left the 
union. There are a few disputes—nine in all; but in 
some of the places only one or two shops are involved. 
Mr. Jchn Wright, a builder and contractor, of Buenos 
Ayres, writes offering employment to 200 good car- 
penters and joiners at ls. per hour and eight hours 
aday. He wrote for and obtained fifty last year, and 
they are all doing well. The cost of living is from 
20s. to 25s, per week, so that 48s. per week will enable 
them to save something. He now employs 500 men, 
and hopes to increase the number to 1200. There is 
some friction in the Oldham branch because Mr. George 
Dew, L.C.C., was prevented becoming a candidate. 





The Durham Miners’ Monthly Circular states that 
the membership of the association is 90,371, showing 
a gain in 1905 of 457. The smallness of the increase 
is due to the fact that non-unionists are comparatively 
few in Durham. Still, it is deplored that some are 
outside, and yet reap all the advantages which are 
gained by union men, The aggregate expenditure for 
the whole of the year under review was 80,762/. 
17s. 1d. ; the balance to the good was in round 
figures about 26,000/. The aggregate balance at the 
end of 1904 was 311,957/. 15s. lld.; at the close 
of 1905 the total amounted to about 338,000/, 





The total cost of strikes in the year was only 


32/. 33. 4d.; while sick benefit cost the society 
52,4137. 103. 2d., and funerals 5689/. 53. Relief of 
members cost 17,823/. 2s. 4d. The latter was really 
unemployed benefit. The report says :—‘‘ While we 
are a defensive we are not a mere fighting organisa- 
tion. We relieve distress, maintain our rights, and 

romote benefits ; we do not live in an atmosphere of 

rag and bounce, but seek to attain by compromise 
that which could not be attained by conflict or threat. 
We have emerged from the fizhting period, and with 
the complete machinery we have for the application 
of conciliation, strikes, local or general, should be 
very remote indeed.” This is the temper which ought 
to animate a trade union, and it is now more general 
than it was a few years since. The fighting unions 
have paid the cost of unwise strikes. A list is given 
of all the disputes in 1905, month by month. Those 
settled by the Board of Conciliation inside were 399 ; 
settled outside, 314 ; withdrawn claims, 119 ; irregular 
claims, 151. The total was 847. The expenditure of 
only 32/. 3s. 4d. on disputes, in tlie shape of strike pay, 
shows how admirably the Board of Conciliation does 
its work, and that, too, in a year of depression in the 
coal trade. 





The concluding portion of the unemployed march 
from Liverpool to London was not only indescribably 
sad, but most cruel. The marchers were caught in ter- 
rible storms of hail and rain, attended by loud thunder 
and vivid flashes of lightning. Footsore, drenched to 
the skin, and heartsick, they expected a welcome from 
the Workmen’s Distress Committee or the organisers 
of the Hyde Park demonstration, but neither the 
London Trades Council, the Social Democratic Fede- 
ration, nor the Independent Labour Party were there 
to meet and welcome them as they entered London. 
The Pastor of Dr. Clifford’s Chapel had provided a 
tea for the forlorn trampers. But, then, no arrange- 
ment had been made for their night’s rest. Here it 
was that the Salvation Army came to their aid. If the 
London organisers of the unemployed agitation believe 
in their cry and in their remedy, why did they not 
boldly discourage the march, or else prepare for the 
men’s reception ? One or the other they ought to have 
done. But of what use was the march, with all its cruel 
experiences? Either there is a sad lack of employ- 
ment, or there is not. If there is, then the fact 1s 
well known to all in each locality. There is no ned 
to demonstrate what is obvious. Besides, are there 
not fifty-four Labour members in the House of Com- 
mons, with one of them at the head of the Local 
Government Board ? 





The secretary of the Parliamentary Representation 
Committee issued his circular-letter to the Labour 
members identified with that Committee, just as the 
leaders of the House of Commons and of the Opposi- 
tion, and the Irish Party, did to their respective 
followers. Some claim 30 as the maximum, and 29 as 
the minimum, who will follow the Independent Labour 
whip. The momentous issues they had to decide were : 
—On which side of the House to sit; their attitude 
towards the other 24 or 25 Labour members ; who 
shall be the chairman, and who the whips of the party. 
But is it a party? It is but a group, a section. There 
is no homogeneity about them. The unwise talk of the 
Clarion section as to smashing up the Liberal Party 
will not helplabour. The prognostications as to what 
is to happen are the foolish talk of aspiring men; men 
who do little else than prophesy. Prophets in these 
days carry little weight. It is work, and its results, 
that people believe in. Leaders must learn to serve, 
or they will be but poor leaders. Mad schemes will 
have short shrift in the House of Commons, even by 
those in the ranks of Labour. 


There appears to be a slight lull in the Midland iron 
and steel trades compared with a few weeks ago ; but 
this arises from the large purchases made at that time. 
Purchasers now look » as for bargains ; but as pro- 
ducers’ books are well filled with orders, they also can 
afford to wait. Prices all round are steady, but it is 
not expected that any Turther advance will be made 
for atime. Some good orders are in course of exe- 
cution for engineering firms, and for makers of railway 
rolling stock. The high prices for sheets have caused 
a lull in those branches. 

There was also a quieter feeling on the Manchester 
iron Change, but a fair business is being done in 
finished iron and steel, with no change in prices. 
Boiler and tank plates are still in good demand, and 
also material for bridge and girder construction. ‘The 
engineering trades are slowly getting better in nearly 
all branches, and better times are expected. 


Employers in the cotton trades have conceded the 
24 per cent. advance, which has been under considera- 
tion for some time past. 








A large proportion of workmen are the most un- 
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grateful of human beings. They are ready to throw 
overboard their leaders on the slightest occasion. If 
employers acted in like manner, there would be a 
howl throughout the land. At the last delegate meet- 
ing of the London Trades Council a vote of congratu- 
lation to the new President of the Local Government 
Board was only carried by 75 to 35. There were some 
bitter things said of the man whom they all swore by 
v short time ago. 





The question of Chinese labour in the Transvaal is 
likely to cause very bitter recrimination when it is 
approached in Parliament. Mr. F. H. P. Cresswell 
takes the view that white men could and should 
do the work, and he has had experience in the Rand 
mines. But the mineowners do not appear to be 
willing to give up coolie labour, except under compul- 
sion, and then not without resistance. Let us hope 
that the true facts will be exposed in the debates. 





British seamen are bringing pressure to bear upon 
the Government to bring in a measure to restrict the 
employment of foreign seamen in the British mercan- 
tile marine. It is said that 20,000 signatures to a 
petition with that object have been obtained in Cardiff 
and adjoining ports alone. It is said that thousands 
of alien seamen get berths at very low wages, while 
British seamen are in destitution. 





The postal employés report that the Labour members 
and the whole force of the Irish Party will support 
their demands in the new Parliament. It is further 
stated that the Postmaster-General is favourable to 
their demands. 





The large donation of 10,000/. to the Queen’s Fund 
has enabled the Central Committee to allocate fairly 
large sums to different bodies or committees for dis- 
tribution. The idea is to help any work of a useful 
character rather than by charity doles. As the men 
demand work, let it be a condition that they give a 
fair day’s work for a fair day’s pay. Let the willing 
worker have a chance. 








LarGE Exectric Power ScHemMe In SweDEN.—Plans 
have been pre d for an exploitation of the Skenfos, 
the Majenfos, the Inlsnesfos, and the Tloboda waterfalls 
in south-west Sweden, in the aa river, coupled with a 
more profitable utilisation of the coal deposits in the 
Higaniis district, the Hdéganiis-Billesholm Company 
having a quantity of coal which is too r to stand 
the cost of any transport to speak of, but which is 
expected to answer satisfactorily when used for local 
power stations. The four waterfalls mentioned above 
are estimated to yield about 6000 horse-power in their 
present state, but with a regulation of the falls their 
capacity can probably be doubled. The entire power- 
station will, it is proposed, be placed at Héganiis, from 
where all the South Swedish towns can be supplied with 
electricity. The water is calculated to yield six-sevenths, 
the coal the remaining seventh, of the power. The 
capital of the new concern will probably be about 
500,000 kr. The towns interested in the scheme are 
Malmi, Helsingborg, Lund, Landskrona, Halmstad, 
Ystad, Trelleborg, and Laholm, andthe installation is 
expected to be complete before the end of 1907. There 
has also been some question of exporting some of the 
above power by means of a submarine cable to Copen- 
hagen ; but this plan has met with opposition in Sweden, 
and has in the meantime been abandoned. 





Tur Ovsk,—An important decision has been arrived 
at by the Ouse Navigation Committee of the York City 
Council with a view to finding work for unemployed, and 
at the same time improving the navigation of the lower 
reaches of the river. For some years the old channel, 
about 60 ft. wide at low water; just above Howden Dyke 
ferry, some three miles above Goole, has been silting up, 
and a new channel has been naturally formed on the 
north side of Howden Dyke Island. This tract of land, 
some 204 acres in extent, which belongs to the Ecclesias- 
tical Commissioners, is u for grazing purposes by the 
tenants of the Commissioners’ property in an adjoming 
parish, stock being ferried aeross the river. For various 
reasons large deposits of stone have been made along the 
foreshore of the old channel at the foot of the Westfield 
banks, and these have the effect of diminishing the natural 
flow of the river, diverting it to the north side of the 
idand ; while the accumulations of silt and warp brought 
up by the tide have increased, in the absence of the flow 
ot the stream and freshets to scour it out. To such an 
extent has this recently increased that while in July, 
when the triennial survey of the river was made, there 
were 14 ft. of water above the sands at the eastern mouth 
of the south channel at high water of ordinary spring tides, 
the sandbank now stands a clear 8 ft. above low water. 
This has had the effect of completely stopping the naviga- 
tion of the old south channel. In these circumstances 
the committee has decided to abandon entirely the old 
navigable channel, and to ee | out work with the view 
of improving the channel which the river and the tide 
have cut through the sandbanks of the “lee.” For this 
purpose the committee will sink a number of old keels at 
the western entrance to the south channel. This will 
assist in the rapid silting up of the waterway, and will 
divert whatever natural flow was left from this channel 
round a long sweep some 110 ft. wide at low water about 
half-a-mile in length to the north. 





INDIAN RAILWAY PROGRESS. 

Tue length of railway in operation in British India 
at the close of 1904 was 27,565 miles. This total com- 
pared as follows with the corresponding mileage at 
work in the previous nine years :— 


Years. Miles. 
1895 19,539 
1896 20,246 
1897 21,117 
1898 F 
1899 23,512 
1900 24,752 
1901 25,365 
1902 25,930 
1903 26,956 
1904 27,565 


It will be observed that the greatest constructive 
rogress effected in any one year was made in 1899. 
here is one unwelcome feature in connection with 

Indian railway establishment, and that is the con- 

fusion of gauge which has been permitted to arise. 

Thus, at the close of 1904 India had 14,733 miles of 

line upon what is regarded as its standard gauge of 

5 ft. 6 in., while at the same date there were 11,562 

miles of line upon a gauge of 3 ft. 38 in., and 1270 miles 

with special gauges of 2 ft. and 2 ft. 6in. The addi- 
tion made to the standard gauge lines last year was 

256 miles; to the metre gauge lines, 141 miles ; and 

to the 2-ft. and 2-ft. 6-in. gauge lines, 212 miles. 

The capital expended upon Indian railways stood, 
at the close of 1899, at 205,667,467/., and at the close 
of 1904 at 237,575,000. The gross revenue acquired 
in 1899 was 19,578,751/. ; rok in 1904, 26,433,132/. 
The working expenses in 1899 were 9,291,250/. ; and 
in 1904, 12,516,667/. It follows that the net earnings 
in 1899 were 10,287,501/.; and in 1904, 13,916,465/. 
Indian railways started with the advantages of a 
dense population and a civilisation, strange, no doubt, 
to European eyes, but not unadapted to the character 
of the country, so that they were remunerative from 
the first. In 1899 the net return obtained upon the 
capital expended averaged 5.04 per cent. ; in 1900, 4.90 
per cent.; in 1901, 5.27 per cent.; in 1902, 4.92 per 
cent.; in 1903, 5.54 per cent.; and in 1904, 5.91 per 
cent. 

It will be seen that the results worked out have been 
steadily improving during the last year or two. The 
ratio of the working expenses to the traffic receipts 
has always been moderate, in consequence, no doubt, 
of a large available supply of cheap labour. The 
ratio stood in 1899 at 47.45 per cent.; in 1900, at 
47.85 per cent.; in 1901, at 46.79 per cent.; in 1902, at 
49.24 per cent.; in 1903, at 47.52 per cent.; and in 
1904, at 47.35 per cent. The net earnings per mile 
worked have appreciably improved, having risen from 
449/, in 1899 to 4547. in 1900, 470/. in 1901, 448/. in 
1902, 473/. in 1903, and 505/. in 1904. These excellent 
results were attained, all the while, with an extreme 
moderation of fares. It was necessary to charge ex- 
ceedingly low rates, as the means of the Indian popula- 
tion were much below the European level. irst, 
second, and third-class fares were arranged, but 
the first-class fares stood in 1899 at only 1.05d. 
per mile. A slight advance was made upon these 
remarkably easy terms in 1901, when the average 
was carried to 1.06d. per mile; in 1902, the charge 
had been carried to 1.07d. per mile; in 1903, to 
1.10d. per mile; and in 1904, to 1.12d. per mile. 
The second-class charge stood, in 1899, at only 0.44d. 
per mile; in 1904 it had been carried to 0.47d. per 
mile. The third-class fare stood at 0.19d. per mile 
all through 1899, 1900, 1901, and 1902; in 1903 and 
1904 it had been advanced to 0.20d. per mile. There 
is also an intermediate class with a rate ranging from 
0.25d. per mile in 1899 to 0.26d. per mile in 1904. 

Indian —_z have a large and steadily increasing 
= traffic, t 


aving been 39,748,000 tons ; in 1900, 42,896,000 tons ; F 


in 1901, 43,392,000 tons; in 1902, 45,537,000 tons ; 
in 1903, 47,684,000 tons; and in 1904, 52,051,000 
tons. While passenger fares have been slightly in- 
creased during the last few years, the goods tariff has 
been made easier, the average rate charged per ton 
per mile having been 0.50d. in 1899, 0.49d. in 1900, 
0.48d. in 1901, 0.47d. in 1902, 0.47d. in 1903, and 
0.45d. in 1904. These results will be regarded as 
extremely remarkable, and no doubt they are; but 
it is due to European managers to bear in mind the 
exceptional cheapness of labour in India, coupled at 
the same time with density of population, and a con- 
siderable, although not complete development of the 
natural resources of the country. 

That full advantage has been taken of the cheapness 
of native labour will be seen by the fact that while 
341,774 persons were employed upon Indian railways 
in 1899, 329,089 were natives ; in 1900, out of 349,976, 
337,383 were natives; in 1901, out of 370,437, 356,766 
were natives; in 1902, out of 392,517, 378,373 were 
natives ; in 1903, out of 402,249, 387,567 were natives ; 
and in 1904, out of 421,866, 406,808 were natives. 
The number of Europeans employed amounted in 
1899 to 5292; in 1904 the corresponding total had 


e aggregate weight carried in 1899| Ge 





been carried to 6293. The number of Eurasians em- 
ployed in 1899 was 7393; in 1904 the corresponding 
total had been carried to 8765. 

We commented recently on the tendency of the 
Anglo-Indian Government to discontinue, or curtail, 
the system of guarantees, and to extend on certain 
conditions the State railway system. In proof of this, 
it may be stated that of the 237,575,000/. of capital 
which had been expended upon Indian railways to 
the close of 1904, 129,040,000/. was represented by 
State lines, the remaining 108,535,000/. being repre- 
sented by guaranteed or subsidised undertakings, or 
Native State lines. The proportion of the State lines 
is, of course, growing more considerable as guaranteed 
undertakings are bought up. 








Kawasakl Dee Company.—The ens i em. 
yard Com , of Japan, is at present employing 
men, ae eonoes has on hand orders for four gunboats 
for the Chinese Government, four torpedo-boats and 
three destroyers for the Japanese Navy, three steamers 
of 3500 tons each, and another of 1200 tons, for the Nip 
Yusen Kaisha, as well as the Kaijomaru, and two other 
steamers, each of 2500 tons, for the Osaka Shosen Kaisha, 
and a despatch boat for the Japanese Navy. Other 
orders are expected. 


Batpwin Locomorttves.—Last year the Baldwin Loco- 
motive Works, Philadelphia, beat the record, having 
turned out 2250 engines. It was expected that this 
number would have m increased by fifteen, but delays 
occu at the last moment. Of the 2250 engines built 
last year, 140 were electric locomotives and 115 of the 
compound-cylinder type. The number of Baldwin loco- 
motives built for export in 1905 was 406, principally for 
Japan, Australia, Sweden, Africa, Hawaii, Cuba, Mexico, 
and various South American countries. Sufficient busi- 
ness is now on hand to ensure the Baldwin works full 
employment until June, 1906. 


Our Coat Asroap.—The exports of coal from the 
United Kingdom—the expression ‘‘coal” including coke 
and patent fuel—amounted in December to 4,176,185 
tons, as compared with 3,957,513 tons in December, 1904 
and 3,831,153 tons in December, 1903. The principal 
shipments of last month compared as follows with the 
corresponding exports of December, 1904, and December, 
1903, respectively :— 





Country. 1906. 1904. 1903. 

tons | tons tons 
Sweden 266,692 | 244,557 283,104 
Denmark 244,750 | 230,359 248,779 
Germany 218,256 | 624,931 497,988 
Holland 288,761 | 100,948 66,042 
France 637,968 607,403 636,736 
Spain .. 208,909 222,747 | 228,688 
Italy .. sit - ox 473,237 489,115 501,644 
Argentina .. es on 205,004 122,920 136,915 





It will be observed that there has at last been a rally in 
the exports to France, which have lost their old elas- 
ticity since the imposition of an export duty of 1s. per 
ton. The aggregate exports for the whole of last year 
amounted to 49,359,272 tons, as compared with 48,250,280 
tons in 1904, and 46,662,700 tons in 1903. In these three 
totals coke figured, it may be noted, for 774,110 tons, 
756,949 tons, and 717,477 tons respectively, and patent 
fuel for 1,108,455 tons, 1,237,784 tons, and 955,166 tons 
respectively. The exports to the following countries ex- 
ceeded 1,000,000 tons in each case :— 











Country. 1905. | 1904. | 1903. 
| 
tons tons | tons 
Russia 2,580,817 | 2,620,406 _ 2,442,478 
Sweden 3,178,256 | 3,229, 077,095 
Norway 1,446,00L 1,421,749 ,884,530 
Denmark 2,289,319 366,77: 6,207,100 
rmany 7,626,377 | 6,410,901 6,110,101 
Holland 1,949,219 v 851 | 741,034 
‘rance 6,731,655 | 60,856 | 6,976,467 
Spain .. 2,380,515 2,464,274 2,371,087 
Italy .. 6,412,686 6,328,546 278, 
Brazil .. 1,044,242 | 965,462 Y 
Argentina... oe .. 1,783,906 1,428,165 1,120,178 
Egypt os me | 2,242,67 2,238,421 | 8,181,821 


| 
The exports of British coal to the United States have 
almost ; they amounted, however, last see to 
131,760 tons, as compared with 109,094 tons in 1904, and 
1,142,603 tons in 1903. As regards other foreign con- 
sumers of British coal, Belgium took last year 660,507 
tons; Portugal, 924,456 tons; Chili, 544,064 tons; and 
Algeria, 722,464 tons. The quantity of coal shipped for 
the use of steamers engaged in foreign trade last year 
was 17,396,146 tons, as compared with 17,190,900 tons in 
1904, and 16,799,848 tons in 1903. It follows that in one 
way or another coal left our shores last year to the 
gregate extent of 66,755,418 tons, as compared with 
, 441,180 tons in 1904, and 63,422,548 tons in 1903. We 
are thus sending more and more of our coal abroad ; and 
at their present rate of progress the exports will attain 
100,000,000 tons per annum by 1925. The value of the 
coal, coke, and patent fuel pe last year was 
26,061,117/., as compared with 26,862,386/. in 1904, and 
27,262,7862. in 1903. The value of bunker coal was not 
included in these totals. 
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THE ‘SIMPLON ” ADJUSTABLE 
SET-SQUARE. 


AN ingenious and very handy form of set-square 
has been designed by a draughtsman, and is now 
constructed by Messrs. Simpson and Co., 1, Caven- 
dish-street, Barrow-in-Furness. It is strongly made, 
of transparent celluloid, and is illustrated below 
in position and ready for use on a tee-square. The 
object of the set-square is to enable draughtsmen 
to draw easily and quickly any lines, whether they 
are vertical or set at any angle, without being under 
the awkward necessity of tilting the tee - square. 
It is also very useful where lines not parallel with 
the edges of the drawing-board, but square with 
one another, have to be drawn, as in our illustra- 
tion. 

If we suppose a centre line A B drawn at any angle, 
the set-square can be quickly swung on the pivot E, 
so that one of the arms of the square is parallel to 
the line AB. Then, by sliding the set-square along 
the tee-square to the right or to the left, any lines, 
either parallel or at right angles to A B, can readily be 
drawn, during which operation the tee-square need 
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not be moved. Only one set-square is required instead 
of two for the angles of 45 deg. and 60 deg., generally 
used ; and although the square is marked so that either 
arm can be set at 30 deg., 45 deg., or 60 deg., it can, of 
course, also be used for any angle; and, at a small 
increase in cost, it is marked with any angle required. 
The lines representing the different angles are marked 
at C, and are set to the edge of the part D. With 
regard to these lines, if there is any improvement in 
the apparatus that we could suggest, it is that, in- 
stead of adjusting the lines C to the edge of the part D, 
they should be set to a line drawn on the under side of 
D, which line could be readily seen through the trans- 
parent celluloid, and the lines C could, we think, be 
much more easily and a set than against the 
edge of D, which is rounded. If necessary, the part D 
might be somewhat extended to allow room for the 
line on the upper side. This is, however, quite a 
minor detail. Among the advantages claimed for this 
set-square is the ease with which the draughtsman is 
able to work on either side of the vertical arm, accord- 
ing to the direction in which the light falls. The 
name adopted by the makers for the set-square is the 
‘*Simplon.” The square is well and neatly made, and 
is, we understand, in use in some of the leading engi- 
neering works in this country, 











Iron-Mtninc IN Norway.—The Anker iron ore de- 
osits in Finmarken, in the northern part of Norway, 
ave been sold to a syndicate, comprising, amongst 
others, several Swedish gentlemen. A capital of about 
55,000/. is understood to be available, and operations 
will probably begin in earnest in the course of a few 
months, The members of the -board will all be Nor- 
wegian. 





Conco Rattway.—The capital expended by the Congo 
ee ee to the close of June, 1905, stood at 
3,281,366/., as compared with 3,278,642. at the close of 
June, 1904. It follows that the expenditure on capital 
account in 1904-5 was 27247. This expenditure related 
principally to the establishment of a direct telephonic 
and we line between Matadi Thysville and 
Stanley Pool. The amount raised on capital account 
to the close of June, 1905, was 1,190,500/. by shares and 
2,046,9402. by obligations, making a total of 3,237,440/. 
At the close of June, 1905, capital had, wever, 
been redeemed as follows :—Shares, 9500/. ; obligatio 
$2,520/. ; so that the outstanding capital had been 2 sam | 
to 3,195,420/. The revenue from all sources in 1904-5 was 
453,198/., as compared with 451,543. in 1903-4, showin 
an increase of 1655/. The working expenses for 1904- 
amounted to 116,905/., as compared with 114,963/. in 
1903-4. The fixed charges which had to be provided for 
in 1904-5 were 83,198/., or 16352. more than the corre- 
a fixed charges for 1903-4. After sundry other 
charges had been provided for, the free balance available 
was brought down to 211,7347. The dividend for 1904-5 
upon the outstanding ordinary shares has been fixed at 
16 per cent. per annum, absorbing 114,288/. ; while the 
dividend upon the founders’ shares has been fixed at 


54 per cent. per annum, absorbing 51,840/. The revenue 
pag My oe age duri the past financial year was 
28, .; from goods, 412,153/.; and from miscellaneous 
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MACHINE-VICE. 

















WE illustrate on this page an exceedingly convenient 
machine-vice, now being introducod by Messrs. Thomas 
A. Ashton, Limited, Sheffield. As our engraving 
shows, the vice consists of two parts —viz., the vice 
te od and the base-plate on which it swivels, a 
graduated circle being provided, by means of which 
the vice can be set at any desired angle. Since the 
| edges of the base-plate are accurataly planed, this 
| §wivelling connection makes it easy to set work at 
any angle to the bed-plate of the machine being used 
The jaws also swivel, so that taper articles can be 
held as firmly as parallel ones ; and, moreover, when 
required, the jaws can be clamped rigidly parallel. A 
clear hole extends through the he re so that drills 
can pass completely through it when required. A VY 
jaw can readily be substituted for one of the straight 
jaws, so that round work can be clamped as readily as 

uare or flat. The jaws have hardened-steel renew- 
able faces. The clamping-screw is short, since the 
block carrying it can be moved bodily up to any one 
of the notches shown, so that the vice has a wide 
range, in spite of the shortness of the screw. Three 
sizes of the vice are now being manufactured ; the 
largest have jaws 6 in. wide, the maximum gap 
between them being 14 in. As these vices are made 
on the interchangeable system, new parts, repairs, 
and replacements are easy. 











ProrectivE INFLUENCE OF CONCRETE ON IRON AND 
SrreL.—The protective power of Portland cement over 
steel and iron embedded in it is now pretty well estab- 
lished, and most engineers have full confidence in this 
power to prevent oxidation from taking place, and also 
to stop it if it has already begun before the steel or iron 
is embedded. There are, however, still those who are not 
— satisfied on the subject, and in whom faith is weak. 

f additional evidence were needed to confirm the evi- 
dence which we have for some time had, and to strengthen 
the faith of engineers who are doubtful, it may be found 
in the result of some tests ey carried out in the 
City of Providence, U.S.A. In that city, according to 
the Cement Age, the parapet walls of the extension of 
one of the streets are strengthened by steel rods, the com- 
bination having been designed to prevent the heavy 
vehicles knock down the wall, and going over an 
embankment on the other side. In order to make sure 
that the metal used would not rust after it had been 
embedded in the concrete (as any deterioration might 
have serious results), experiments were made before the 
wall was built. Nine —_ of sheet-iron 2 in. by 6 in. 
were cleaned until their surfaces were bright and free from 
rust. — were then embedded in the concrete, which 
was moulded into the form of a hollow cylinder, the 
outside dimensions of which were 14 in. by 20 in., 
the walls of the cylinder being 3 in. thick. This 
cylinder, after the concrete forming it was set, was 
kept filled with water. The water percolated through 
the concrete very readily at first, but the percolation 
gradually decreased, and at the end of about two months 
the cylinder became perfectly water-tight. At the end 
of two years the strips of iron were removed and examined. 
No trace of rust was found upon them and they were as 
bright as when placed in the concrete. In another series of 
experiments a square plate, 4 in. by 4 in. by 4 in., which 
was very much rusted, was cleaned by filing until its 
general surface was bright, though the rust still remained in 
numerous small pit-holes. The plate was then surrounded 
by about 14 in. of concrete and the whole moulded into a 
rectangular block. When it had hardened, this block was 
placed in water for three or four days, and was then taken 
out and dried in air for three or four days. This wetting 
and drying process was continued for two years, and the 
late was then removed from the concrete and examined. 
o change was noticed in the bright — of the plate, 
and there was apparently no increase of rust in the small 
holes. In some of them the colour had changed from a 
reddish brown to a yellow. Two other pieces of steel 


YEAR-BOOKS AND ANNUALS. 


The Universal Electrical Directory (J. A. Berly’s), 
1906. Published by H. Alabaster, Gatehouse, and 
Co., 4, Ludgate-hill, E.C. [Price for the United 
Kingdom 14s. |—This, the twenty-fifth annual edition, 
contains a complete record of all the industries directly 
vr indirectly connected with electricity and mag- 
netism. It is conveniently divided into four sections, 
giving the names and addresses of electrical firms and 
engineers of Great Britain, the Colonies, the Continent, 
and the United States of America. All names are 

iven for each section in alphabetical order, then 
ollows a sub-section classified according to industries 
or specialities. The book is neatly printed, carefully 
got up, and will prove a useful book of reference. 
Some French and German titles might have been more 
correctly rendered, thus ‘‘ Tableaux” and ‘‘ Schalt- 
tafeln ” for ‘‘ Switchboards,” instead of ‘‘ Socles” and 
‘‘Umschalter Riicken.” But such of these inaccu- 
racies as may have crept in do not take from the value 
of the book as a directory. 


Laxton’s Builders’ Price-Book for 1906. Eighty- 
ninth Edition. Originally compiled by Wuti1am 
Laxton. Printed and published by Kelly’s Direc- 
tories, Limited, High Holborn, W.C. [Price 4s. |— 
A useful reference-book for builders, contractors, archi- 
tects, surveyors, and merchants. It contains 730 
pages of memoranda and data on all the different 
sections forming the building trade. All prices have 
been based upon the current or average rate of mate- 
rials during the past year. The Building Acts, Rules, 
and Regulations, including the London Building 
(Amendment) Act, 1905, are given in full. A complete 
index of over forty pages renders rapid reference to 
any subject a most easy matter. 








Almanacks, &c.—We have received from Messrs. J. 
Halden and Co., 8, Albert-square, Manchester, manu- 
facturers of materials and instruments for drawing- 
offices and engineers, a copy of their wall calendar, 
showing a number of their specialities. Also one from 
Messrs. Hobdell, Way, pad og Limited, 63, Crutched 
Friars, E.C., illustrating their pipe and boiler cover- 
ings and engine and boiler fittings. 








AMERICAN TELEGRAPHY.— A construction party of the 
United States Signal: has completed a telegraph 
line along the highlands of the Yukon between Rampart 
and Fort Gibbon. This allows the abandonment of a 
section between Baker and Gibbon, which was exceed- 
ingly difficult to maintain in summer in the swamps of 
the Lower Tanana. 

Beveran Raw Exports.—The exports of rails from 
Belgium have been declining rather materially during the 
last two years. In 1903 they amounted to 267,152 tons, 
while in 1904 they sunk to 174,238 tons, and in 1905 to 
132,989 tons. Comparing the exports of 1905 with those 
of 1904, we find decreases of 10,000 tons in round figures 
in the deliveries to Great Britain, 4000 tons in the de- 
liveries to Canada, 3000 tons in the deliveries to the Cape 
Colony, 2000 tons in the deliveries to Cuba, 3000 tons in 
the deliveries to the United States, 7000 tons in the de- 
liveries to Italy, 5000 tons in the deliveries to British 
India, 1000 tons in the deliveries to Japan, 9000 tons in 
the deliveries to Mexico, 4000 tons in the deliveries to 
Holland, 16,000 tons in the deliveries to Argentina, 5000 
tons in the deliveries to Sweden, and 4000 tons in the 
deliveries to other countries. On the other hand, the 
shipments of Belgian rails to Brazil last year showed an 
increase of 5000 tons in round figures ; those to Chill, 
an increase of 1000 tons; those to Spain, an increase of 
4000 tons ; those to the Congo, an increase of 3000 tons ; 
those to Portugal, an increase of 2000 tons ; those to 
Russia, an increase of 5000 tons ; and those to Turkey, a2 








sources of income, 12,642/. 


treated in the same way gave similar results. 


increase of 4000 tons 
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TURTON’S AIR-CUSHION BUFFER. 


Messrs. GEORGE TuRTON, PLatts, anp Co., Savile- 
street, Sheffield, are now putting on the market a new 
air-cushion buffer, which we illustrate below. It is 
intended for use on railway rolling-stock, tram-cars, 
motor-cars, motor-omnibuses, &c., as well as at ter- 
minal stations. 

The use of air in buffers has hitherto involved such 
complicated and ‘costly designs that its practical 
application to rolling stock has been prevented. In 
the case of the buffer we illustrate, however, the 
application of air is simple. In it the air is con- 
tained in the buffer itself, which can on that account 
be brought within the limits of the dimensions of 
ordinary buffers. - Our illustration shows one type 
of buffer only, but the system can be applied to any 
kind. 

The buffer-plunger fits over a piston which has a rod 
attached to it, the rod passing through the rear of the 
buffer casing, where it is shouldered down and held 
in place by a cotter, as shown in our engraving. The 
piston is, therefore, held in a fixed position, but the 
plunger is free to move over it, and the space between 
the two is made air-tight by means ef the cup-leather 
shown. The plunger is extended beyond the piston, 
which extension forms a guide for it inside the casing. 

This extended portion has an internal diameter 
slightly greater than the diameter of the part in which 
the piston works. This enlargement forms a shoulder 
on the plunger at the rear of the piston, against which 
a disc-piece fits. This disc-piece is pinned to the 
plunger, and thus forms a stop which prevents the 
plunger falling out of the casing. Between the disc- 
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piece and the rear end of the casing there is a spring, 
which may be clearly seen in section in the figure. 
When the plunger is pressed in, it travels up the 
casing, the piston compresses the air contained at the 
front of it, and when it has reached a point within 
} in. of the end of the plunger, the resistance set up 
A the compressed air is much greater than can be 
obtained by the use of steel springs or india-rubber. 
As it is impossible to compress the air beyond a cer- 
tain point, it will be seen that the final compression 
of the buffer is entirely on a cushion of air, and there 
is no impact of metal on metal, as in ordinary buffers, 
which point is an important one. 

The introduction of the steel spring has been found 
necessary, because, during a certain portion of the 
stroke, the compressed air offers very little resistance, 
and the spring helps to make a satisfactory initial 
resistance until the ultimate resistance of the air sets 
up the maximum resistance ; and, in addition to this, 
the steel spring would act as an ordinary buffer 
spring, in the event of the air supply failing. 

We understand that for motor-cars, motor-omni- 
buses, &c., a special, light, highly-finished buffer has 
been designed on this air-cushion principle, which the 
inventors think will be very valuable in preventing 
injury to cars in case of collision. The makers state 
that they have carried out extensive experiments in 
order to ensure success before putting these buffers on 
the market. 

The patentees are Messrs. Bennett, Mastin, and 
Platts, of Sheffield, and special plant is being erected 
by Messrs. George Turton, Platts, and Co. for the 
manufacture of the buffers. 








Mork Roxiitne-Stock Orpers.—Extensive orders are 
being placed for additional locomotive and rolling-stock 
equipment for the Indian State Railways. Messrs. Robert 
Stephenson and Co., Limited, of Darlington, - are engaged 
upon a second consignment of powerful six-wheel coupled 
bogie express passenger engines for the Oudh and Rohil- 
kund State Railway, for which system the Vulcan Foun- 
dry, Limited, of Newton-le- Willows, Lancashire, has re- 
cently completed fifty heavy freight-engines. The last- 
named firm has also delivered twenty-six six-wheel coupled 
goods engines to the Eastern Be State Railway. For 
the metre-gauge lines of the Indian State Railways the 
Leeds Forge Company, Limited, has secured orders for 
15) bogie covered goods wagons, 52 four-wheel covered 
wagons, and 51 bogie carriages; while for the -gauge 
lines of the Indian State Railways the Leeds Forge Com- 
pany is to build 47 bogie carriages, 19 four-wheel vehicles, 
and 10 four-wheel brake-vans, in addition to 15 bogie 
carriages and two four-wheel luggage-vans for the Aseam- 
Bengal Railway, : 





CATALOGUES. 


_ THE catalogue of machine-tools and supplies recently 
issued by Messrs. Buck and Hickman, Limited, 2 and 4, 
Whitechapel-road, E., contains illustrations, particulars, 
sizes, and prices of all classes of machine-tools, machine- 
tool fittings, hand-tools, &c., cranes, travellers, and other 
lifting machinery and gear. It forms a very complete 
compendium of the equipment required in engineering 
factories. 

Messrs. Alex. Turnbull and Co., Limited, St. Mungo 
Works, Bishopbriggs, Glasgow, have published a wall- 
sheet illustrating their safety boiler-mountings and other 
steam fittings. In sending us a copy of this, they call our 
attention to their patent safety-valves, stop-valves, and 
other accessories, of which they have made a speciality. 

The Brush Electrical Engineering Company, Limited, 
of Loughborough, illustrate and describe their steel and 
standard rolling-stock in two nicely got-up catalogues, 
one of which enters into the economical advantages of 
their steel wagons, and shows the construction of the 
latter. The other deals with their passenger carriages 
and goods wagons, and shows a portion of their shops, and 
a of various standard types of rolling stock they have 

ult. 

We have received from Messrs. A. Reyrolle and Co., 
Limited, Hebburn-on-Tyne, their revised set of pam- 
phleta, showing their standard productions. These are 
classified under general headings, including switches, 
motor-starters, distributing-boxes, switchboards, &c. The 
fittings are illustrated ; their duty, dimensions, and prices 
are also given. 

Messrs. Balcke and Ce., 27, Clement’s-lane, E.C., have 
sent us an illustrated pamphlet showing their various 
types of cooling-towers, and giving data concerning their 
construction and working. The pamphlet contains a 
large list of installations they have made in this country. 

he Aster Company, 102, Rue de Paris, St. Denis, 
France, have sent us type-written iculars of their 
auto-combiner for controlling at a distance by means of 
fluids, and for interlocking points and signals. This 
apparatus was shown in the French section at the Liége 
a and it can now be seen at the company’s 
works. 

Messrs. Tangyes, Limited, Cornwall Works, Birming- 
ham, have issued an interesting pamphlet describing their 
gas-engines and suction gas-producers. The mechanical 
parts of engines, and details of installations are carefully 
dealt with. The power, dimensions, speed, &c., of the 
various classes of engines, and data on the producer plants 
are given. 

e have received from the Crypto Electrical Company, 
3, Tyers Gateway, Bermondsey-street, S.E., a series of 
their lists of dynamos, motors, transformers, alternators, 
petrol dynamo sets, &c. 

Messrs. Hamilton and Co. (London) Limited, 116 to 
118, Clerkenwell-road, E.C., have published a catalogue 
of paint, varnish, and other brushes, and other imple- 
ments for painters, plumbers, paperhangers, gilders, &c. 

Messrs. Willans and Robinson, Limited, Rugby, have 
sent us a copy of their pamphlet describing their im- 
proved patent ‘‘ Katonia” method of casting alloys for 
bearings, pump-rods, &c., by which any of the commer- 
cial white or yellow metals are so treated that an ap- 
proach is ensured to the same equal distribution of the 
various constituents when cool as when the metal is 
molten. regation and porosity are, to a great extent, 
avoided. The results and diagrams of tests given in the 
pamphlet speak much in favour of the process. 

essrs. Ed. Bennis and Co., Limited, Little Hulton, 
Bolton, have had a further reprint made of Mr. A. W. 
Bennis’s lecture before the Keighley Association of Engi- 
— under the title ‘‘Is Machine-Stoking Econo- 
mical ?” 

Messrs. R. G. Ross and Son, engineers, Greenhead 
Engine Works, Glasgow, have issued an_ illustrated 
catalogue of their patent speed-reducing and increasin 
gears for coupling to electric motors or other types o 
machines. A number of different applications of the 
devices are shown. 

List E 4 | Catalogue, published by Messrs. 
Richard Johnson, Clapham, and Morris, Limited, Man- 
chester, covers illustrations and prices of galvanised wire- 
netting, fencing, trellising, wire arches, and other wire 
implements for gardens, shops, &c. 

e have received from the Tangye Tool and Electric 
Company, Limited, Birmingham, their catalogue of 
“T.T.E.” high-si lathes; a variety of types are 
illustrated and their principal dimensions given, also 
illustrations of drilling and milling-machines. 

The Horsfall Destructor Company, Limited, Leeds, 
have sent usa small pamphlet containing general parti- 
culars and illustrations of several typical destructor 
plants they have put down in Great Britain and in diffe- 
rent foreign countries. The principal features of their 
destructor are also given, and the pamphlet closes with 
an interesting cut showing a bale of old tins, foot-baths, 
and pails after passing through the Rundall tin-bailing 
machine, which machine ‘‘overcomes one of the prin- 
cipal difficulties in the disposal of the refuse of a town.” 

We have received from Messrs. Newtons, Limited, 
Taunton, a set of their lists giving tables and diagrams of 
the dynamos and motors they build, and illustrations of 
their ‘‘Mawdaley ” direct-coupled set, plating or deposit- 
ing machines, and ‘‘ Taunton” automatic switches. 

esers. Johnson and Phillips, Limited, Old Charlton, 
issue a very neat circular illustrating their ‘‘ Juno” flame 
ae which gives a 2700 candle-power light for 
2d. per hour, with current at 4d. per unit. The 
light is due to the special carbon used and to the special 
design of the lamp. 

** Accessories recommended for De Dion Bouton Motor- 
Cars” forms the title of a pamphlet recently published 





by Messrs. De Dion Bouton, Limited, 10, Great Marl- 
borough-street, W. Lilustrations and prices are given of 
lamps, motor-horns, lifting-jacks, distance- ers, in- 
dicators, &c. 

Messrs. Andrew Barclay, Sons, and Co., Limited, Kil- 
marnock, give, in their circular T and in their list G 5, illus- 
trations of their shops and of some engines they have re- 
cently built, also the names in alphabetical order of the 
British users.of ‘‘ Barclay’s” tank-locomotives. The list 
closes with the names of twenty-one users in foreign 
countries. 

The Lister Electric Manufacturing Company, Dursley 
(Glos.), show in a card their semi-enclosed type of electric 
motor ; they build this in sizes from 4 to 200 power. 

**A Record of Recent Gonstruction, No. 53, with Notes 
on the Principles and Performances of the Balanced 
Compound Locomotive,” form the title of an artistic 
pamphlet published by the Baldwin Locomotive Works, 
of Philadelphia. The construction is described with some 
detail, and eight types are illustrated and their general 
dimensions given. 

The C. W. Hunt Company, of West New Brighton, 
Staten Island, N.Y., have issued a catalogue, No. 0511, 
describing their narrow-gauge —— illustrating a 
large nuniber of its applications, The catalogue forms 
an interesting treatise on the oe ne of all classes of 
goods in workshops, yards, and w: ouses. 

We have received from the Tandem Smelting Syndi- 
cate, Limited, 97, Queen Victoria-street, E.C., a pam- 
ee describing their method of manufacturing anti- 
riction metal, tests of bearings, and giving other inte- 
resting data on the subject. 

The Edison and Swan United Electric Light Company, 
Limited, 36 and 37, Queen-street, Cheapside, E.C., have 
sent us a leaflet which deals with their ‘* wind-up” ceili 
rose. This provides an improved means of raising an 
lowering light electrical fittings, whereby the movable 
m= eww be retained at any height without the use of 

ce- weights. ; . 

The Electrical ‘Company, Limited, 121 to 125, Charing 
Cross-road, W.C., have issued a number of sheets showing 
the appligation of electrio- power to spinning mills, and 
illustrating their various types of brush-holders; prices 
and dimensions of the latter are also given. 

The London and North-Western Railway, Euston 
Station, N.W., have sent us a series of artistic book- 
markers, giving an almanack for the year, and illustra- 
tions and particulars of various routes throughout the 
yo 

We have received from Mr. A. Reichwald, Finsbury 
Pavement House, E.C., a list of the alloys he is able to 


supply. 

is Sir James Laing and Sons, Limited, Deptford 
Yard Brass Works, Sunderland, issue a very neat price- 
booklet of their gun-metal steam wheel- valves, 

The 1906 booklet of the Chloride Electrical Storage 
Company, Limited, 39, Victoria-street, 8. W., gives cu.m- 
plete data on their ‘‘ Chloride Accumulator,” and a selec- 
tion of its applications. 

We have received from Messrs. G. T. Riches and Co., 
74, Gray’s Inn-road, W.C., a copy of their comprehensive 
catalogue of accessories for motor-cars and cycles. The 
catalogue is fully priced throughout, and. contains nume- 
rous illustrations, so that it should prove exceedingly 
useful to those requiring spare parts for their vehicles. 








THE PHYSICAL SOCIETY OF LONDON. | 
Av the meeting of the Physical Society of London, 
held on the 26th ult., Professor J. H: Poynting, F.R.S., 
President, in the chair, a paper on ‘* Zhe Isothermal Dis- 
tillation of Nitrogen and Oxygen and of Argon and 
Oxygen” was read by Mr. IL. K. Inglis. Mixtures 
of liquid nitrogen and oxygen are particularly suitable 
for an exact study of the relations obtaining during 
isothermal distillation ; for the distillation bulb being 
the coldest instead of the hottest part of the apparatus, 
errors due to back condensation, &c,, can be eliminated. 
In addition, the vapour can easily be circulated, and 
time after time through the liquid until] equili- 
rium is complete. Experiments were carried out in 
this way in a specially-designed apparatus, and the results 
showed that the ratio of nitrogen to oxygen in the vapour 
was not in a constant proportion to the same ratio in the 
liquid. When, however, the partial pune of nitrogen 
and oxygen were plotted against thé concentrations in 
the liquid, a straight line was obtained in the case of 
nitrogen, and a curve in the case of pe This indicated 
that nitrogen obeyed Henry’s law of solubility, and the 
deviation in the case of oxygen pointed to its bein 
slightly associated in the liquid state when mixed wit 
nitrogén. A few experiments were also carried out with 
mixtures of argon and oxygen. At the temperature 
used argon was a volatile solid, and therefore the greatest 
concentration of argon that could be obtained was that 
of the saturated solution in oxygen. Argon seemed to 
agree with oo in obeying Henry’s law. 

Dr. J. A. Harker said the paper was interesting at the 
= time, as, in the “‘Journal de Physique” for 

anuary, a new process for obtaining liquid oxygen com- 
mercially and with the expenditure of little power was 
described, in which advantage was taken of the difference 
in compoaition of the liquid and the vapour in the distil- 
lation of liquid air. 

A paper on ** The Use of Chilled Cast Iron for Perma- 
nent Magnets” was read by Mr. A. Campbell. The 
experiments described were undertaken with a view to 
corroborating and ext+nding the results already obtained 
by other experimenters. A many years ago Mr. 
J. R. Ashworth showed that rods of chilled cast-iron 
could be made into very fair permanent magnets; and 
last year Mr. B. O. Peirce, of Harvard University,, pub- 





lished an interesting researca on the subject, going ¢4- 
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siderably farther, and describing the practical utility of 
chilled cast iron for magnets of moving-coil galvanometers 
and other instruments. His tests, although conclusive 
in many ways, did not in Gone give any absolute values 
(for permeability, &c.). The present investigation was 
made on rings, in addition to rods of the standard dimen- 
sions usual in testin net-steels, All the specimens 
were heated to 1000 deg. t., and then chilled in cold 
water, care being taken to support them during the pro- 
cess, as cast iron is very brittle at such a high tempera- 
ture. The rods were tested for maximum remanent B 
and coercivity by Madame Curie’s method, the mag- 
netised bar being placed in a long solenoid, producing a 
demagnetising field, which was ——— increased until 
a search-coil, slipped along the bar, showed that the de- 
magnetisation was complete. The results showed the 
chilled cast iron to ba not very inferior to ordinary 
magnet-steel. By ballistic tests on the two rings, their 
permeability curves were obtained, and these indicated 
that the simple process of chilling used was quite satisfac- 
tory, even for a tolerably massive ring of 6 square centi- 
metres cross-section. The cheapness and ease of working 
east iron should encourage instrument-makers to test its 
capabilities in various instruments. 

r. W. H. Pretty asked the author what kind of cast 
iron he had used in his experiments. The physical pro- 
perties of cast iron varied with the chemical composition, 
and it was important that the kind of iron used in the 
experiments should be stated. 7 

he author, in reply to Mr. Pretty, said the iron used 
was grey commercial cast iron; but Mr. Ashworth had 
jean vam kinds, and found very little difference in 
their magnetic properties. : 

A paper by Professor Lyle and Mr. Baldwin, on “* Ex- 
periments on the Propagation of Longitudinal Waves of 
Magnetic Flux along Iron Wires and Rods,” was read by 
Professor F. T. Trouton. The experiments described in 
the paper were undertaken with the object of determin- 
ing if there is a definite rate of propagation of magnetism 
in iron, The method adopted was to produce magnetisa- 
tion at a particular point on a bar by means of a coil 
through which an alternating current was passed, and 
then to observe the magnetic flux at various distances 
from the coil by means of a small secondary coil, free to 
be moved to various places on the bar. By the use of 
Professor Lyle’s wave-tracer the magnetic flux at various 
points along the bar was thus obtainable. The wave- 
curve was then analysed by Fourier’s series. Various curves 

iven in the paper show the value of the constants in 

ourier’s series, and of the-lag in the magnetisation as 
the coil was moved along the bar. Contrary to what had 
been observed in previous researches, the authors found 
that the phase lag, instead of continuously increasing 
along the bar, reached a maximum value and then 
diminished, proving the absence of true wave pro tion. 

Professor Trouton read a letter from Mr. A. W. Porter, 
pointing out ‘that the occurrence of a maximum in the 
phase lag was exactly what was to be expected on any 
theory which made the Hag depend upon a direct power 
of both permeability and distance. 





‘‘WuirTaker, 1906.” — We have received from the 
British Electric Transformer Company, Limited, Hayes, 
Middlesex, a copy of ‘‘ Whitaker’s Almanack,” which 
they have had elegantly bound, together with sheets 
giving particulars of their specialities. These include 
every description of transformers, accessories for same, 
and complete sub-station equipments. The company 
are the sole owners of the Berry transformer patents, 
and it is claimed that these machines are in use in over 
90 per cent. of the alternating-current stations in the 
United Kingdom. Diagrams showing the development 
of the company’s business are alsogiven. With regard to 
‘* Whitaker,” it has also established its reputation, and 
the combination hit upon by the Transformer Company 
is a happy one. 

Locomotives FOR RoumMAntA. — According to the 
Curierul Financiar (Budapest) the following tenders 
have been received by the Roumanian State Railways 
for the supply of forty-four three-axled locomotives, 
divided into two lots of twenty-two each, with spare 
parts, to be delivered within twelve months :— 


& per 
Firm. Locomo- Remarks. 
tive (at 25 fr. 
Exchange Value). 
Oesterische Ung. Stats. Eisenbahn £ 

Gesellschaft, Vienna. . a .. 2848 One lot. 
Sachsische Maschinenfabrik, Chem- 

nitz on “e oii os .. 2934 Second lot, 

28481. 
Henschel und Sohn, Capel_.. 8000 Two lots. 
Hanoverische Maschinenfabrik 3004 
L. Schwartzkoff, Berlin he 3020 
Borsig, Berlin - 3026 
Krauss and Co., Munich 3040 
Maschinenfabrik Esslingen . -- 8080 One lot. 
Maschinenbau A.-G., ‘‘ Vulcan,” 

Stettin .. os - mA .. 8128 Half lot (11). 
Wiener Locomotivfabrik A. -G., 

Florisdorff .. # ne -» 8280 One lot. 
Statebahn Hongrois, Budapest -- 8460 One lot. 
Société Anon. des Ateliers de Con- 

structions de la Meuse, Sclessin, 

8752 Half lot (11). 


Société de Constructions de Grafen- 
le 





eS ‘ a i .. 8772 One lot. 

Beyer, Peacock, and Co., Manchester 4125 Two lots, 41101. 
Stephenson and Oo., Darlington 4133 
John Cockerill, Seraing ma .. 4200 One lot. 
Neilson and Co., Glasgow... -. 4300 
Ernesto Breda, Milan .. jal -. 4508 One lot. 
Société Anon. Franco - Belye de 

Raismes . + os = -- 4012 
Gio, Ansaldo, Armstrong, and Co., 

Sampierdarena oe de »» 6160 





LAUNCHES AND TRIAL TRIPS. 


Messrs. WILLIAM Denny AND Broraers, Dumbarton, 
launched, on Thursday, the 25th ult., the steamer Asun- 
cion, which they have built for Senor Don Nicolas 
Mihanovich for South American river service. The 
vessel is 200 ft. in length, 30 ft. in moulded breadth, 
9 ft. in moulded depth, and is constructed of mild steel. 
Accommodation is provided for eighty first-class pas- 
sengers in large well-ventilated rooms on the main and 
promenade decks, while a number of third-class pas- 

rs are accommodated on the fore end of the main 
deck. The vessel will be fitted with a set of triple- 
expansion engines by Messrs. Denny and Co., Dumbarton, 
capable of giving a speed of over 11 knots. 





The trial-trip of the steel screw-steamer Clan Macin- 
tosh took place in Hartlepool Bay on Saturday, the 
27th ult., and proved in every way satisfactory, the 
vessel maintaining a speed of 12? knots over an extended 
trial. The vessel has been built to the order of the Clan 
Line, Glasgow, by Messrs. Furness, Withy, and Co., 
Limited, Hartlepool. She is over 400 ft. in length, and 
has a total capacity of 431,718 cubic feet. The engines 
and all auxiliaries worked most smoothly throughout 
the trial. The main — have been supplied by 
Messrs. Richa estgarth, and Co., Limited, 
Hartlepool, and have cylinders 26 in., 45 in., and 71 in. 
in diameter, with a 48-in. stroke, steam being i 1 
by two boilers 16 ft. 2 in. in diameter by 11 ft. 9 in 
long. working at a pressure of 200 lb. per square inch, 
and fitted with Howden’s system of forced draught. 


The Fairfield Company launched on Saturday, the 27th 
ult., a twin-screw steamer, Empress of Ireland, of 14,500 
tons, for the Trans-Atlantic service of the Canadian 
Pacific Railway. This vessel is a sister ship to the Em- 
press of Britain, described in EnGingertnc, vol. Ixxx., 
page 676, and, like her, has six decks, with accommoda- 
tion for 310 first-class, 470 second-class, and 750 third- 
class passengers. The length of the vessel is 550 ft., and 
her twin-screw engines will develop 18,000 horse-power. 


On Tuesday, the 30th ult., the steel screw-steamer 
Chelford, built by Messrs. William Gray and Cv., 
Limited, for Mr. F. Yeoman, of West Hartlepool, was 
taken to sea for her trial trip. The vessel has built 
to Lloyd’s highest class, and is of the hegey dimen- 
sions :—Length over all, 342 ft.; breadth, 46 ft.; and 
depth, 24 ft. 4 in. Triple - expansion engines, having 
cylinders 24 in., 38 in., and 64 in. in diameter, with a 
stroke of 42in., have been supplied from the Central 
Marine Engine Works of the builders, steam being sup- 
plied by two large steel boilers at a pressure of 160 1b. per 
square inch. After adjustment of compasses the vessel 
was headed for the Tyne, where she loads for Tampico, 
and on the voyage round she averaged a speed of 11 knots 
against a strong head wind. 


The Bellerophon, the sixteenth steamer built and mained 
by Messrs. Workman, Clark, and Co., Limited, Belfast, 
for the Ovean Steamship ag 3m Limited, of Liverpool 
(Messrs. Alfred Holt and Co., Limited), left the Milewater 
Wharf and steamed down the Lough on Thuraday, the 
lst inst., preparatory to having her speed trials and ad- 
justment of compasses. The Bellerophon has no masts for 
carrying rig, but is provided with four tall pillars, placed 
two abreast forward and aft, for carrying derricks ; be- 
tween the two forward posts a bridge has been fitted, near 
the head, for look-out purposes. The vessel has a gross 
tonnage of about 9000 tons. The propelling machinery 
consists of two sets of triple-expansion engines complete 
with all necessary auxiliaries, and supplied with steam 
from double-ended multitubalar boilers working under 
the owners’ closed ~“ system of forced draught. After 
a successful cruise the Bellerophon proceeded to G Ww, 
where she will take in cargo for her initial trip to 
and Japan. 





ina 





The new steamer Medomsley, built by the Blyth Ship- 
building Company, Limited, of Blyth, to the order of 
the Medomsley Steam ee eeang Compeny, Limited, New- 
castle (Messrs. F'. Carrick and Co., managers), was taken to 
sea for her trial trip on Wednesday, the 7th inst. The 
vessel measures 343 ft. by 47 ft. 3in. by 24 ft. 5in. moulded, 
and was built to Lloyd’s highest class (special survey). 
Ena Pron Fey engines, with two large boilers, have 
been fitted by Messrs. Blair and Co., Limited, of Stockton. 
The engines have cylinders 24 in., 40 in., and 65 in. in 
diameter, with a 42-in. stroke. The trip passed off in 
every way satisfactorily, a good — being obtained on 
several runs over the measured mile. 





On Thursday, the 8th inst., there was launched by Th 


Messrs. Ropner and Son, Stockton-on-Tees, from their 
yard, a steel screw-steamer, the City of Cardiff, the 
dimensions of which are :—Length, 342 ft. ; breadth, 
48 ft. ; depth, moulded, 24 ft. 4in., to class 100 Al at 
Lloyd’s, under special survey. Triple-expansion engines, 
built by the North-Eastern Marine Engineering Com- 
pany, Limited, of Sunderland, develop about 1300 indi- 
cated horse-power, steam being supplied by boilers 
15 ft. 9 in. in diameter by 10 ft. 6 in. long, working at a 
pressure of 1801b. The vessel has been built to the order 
of Messrs. W. R. Smith and Son, of Cardiff. 

The Golo, a passenger steamer just completed b 
Messrs. Swan, Hunter, and Wigham-Richardson, Limited, 
went to sea for a very successful trial trip on Thursday, 
the 8th inst. The vessel is 265 ft. in length by 344 ft. 
beam, and has been built to the order of , od Frais- 
sinet and Co., of Marseilles, for their mail and pas- 
senger service between Corsica and Nice. The triple- 








expansion engines on the Yarrow - Schlick - Tweedy 
system, together with the boilers, have also been built 
by Messrs. Swan, Hunter, and Wigham - Richardson, 
Limited. Although the sea was rough and the wind 
high, the trial trip was most satisfactory, and a speed 
of over 18 knots was attained. 
On Friday, the 9:h inst., the steel screw-steamer Cen- 
tury, built by the Northumberland Shipbuilding Com. 
y, Limited, Howdon-on-Tyne, to the order of Messrs. 
urness, Withy, and Co., Limited, West Hartlepool, for 
Messrs. Howard Smith Company, Limited, London, left 
the Tyne for her trial trip. The steamer is 372 ft. long 
by 48 ft. beam by 30 ft. 10 in. depth, moulded, and has 
been built under special survey to the highest class, 
British Corporation. The machinery has been supplied 
by Messrs. Richardsons, Westgarth, and Co., Limited, 
Sunderland, consisting of engines with cylinders 25 in , 
4Lin., and 69 in. in diameter, with a 48-in. stroke, and three 
large steel boilers 14 ft. by 10 ft. 9 in., working at 180 lb. 
working pressure. The steamer, which is a duplicate of 
the s.s. Aeon, recently built by the Northumberland Ship- 
buildi Company, imited, for the same owners, will 
carry about 7250 tonsdead-weight. The trial trip proved 
in every way satisfactory, and a speed of 114 knots was 
easily obtained. 
Messrs. John Brown and Co., Limited, Clydebank, 
launched recently the turbine steamer St. David, the 


. | first of the two vessels which they are building for the 


new Irish Channel serviceof the Fishguard and Rosslare 
Railwaysand HarbourCompany. With the advent of these 
fast steamers the journey between London and the popular 
tourist resorts in the South of Ireland will be reduced 
by several hours. The adoption of turbines for the vessels 
to show that this type of engine has been proved to 
the most efficient for high-s traffic, and in addition 
the most comfortable for the travelling public, as it re- 
duces vibration to a minimum. The new steamers will 
be unequalled on any cross-channel service in the king- 
dom. It is anticipated they will maintain a speed on 
service of 224 knots. The St. David is of the following 
dimensions:—Length between perpendiculars, 350 ft. ; 
breadth, moulded, 41 ft. ; depth, moulded, 17 ft. 8 in. 
The passenger accommodation is cf the most approved 
description, and its equal is only to be found in the most 
modern of Atlantic liners. On the lower and main decks 
amidships and forward sleeping accommodation has been 
provided for 200 first-class passengers. The majority of 
the state-rooms are of the ‘‘tandem ” typs, which permits 
of ventilation and light to each room. In addition to the 
ordinary first-class state-rooms, there are six special state- 
rooms at the after end of the deck-house on the promenade 
deck. These have been fitted up in a most luxurious 
manner, and they will be quite a feature is this class of 
vessel. On the lower and main decks aft of the after 
cargo space sleeping accommodation has been provided for 
a large number of second-class passengers. A new de- 
parture for this class of vessel is the introduction of an 
insulated hold. The propelling machinery consists of 
three Parsons turbines, each driving a separate shaft and 
a. Steam is supplied by eight large single-ended 
ilers, fitted with Howden’s fo draught. The whole 
of the machinery has been specially designed and con- 
structed by Messrs. John Brown and Co. 








AMERICAN Sreck Guns.—A new siege gun has been 
recently completed 4 United States Army Ordnance 
Department at the k Island Arsenal, where it has 
been subjected to preliminary tests. It is about to be 
shipped to the Sandy Hook proving-ground for more 
severe tests. The new siege-piece is unlike those in use 
in several particulars. It is of 4.7-in. calibre and fires a 
60-Ib. projectile. With the limber it weighs 8000 lb., 
which affords a load of about 10001b. per horse to an 
8-horse team. Long recoil mechanism is carried on the 
carriage, and is expected to remain practically stationary 
when firing, like the field-carriage. 





Coat IN THE Nortu or Francre.—The production of 
coal in the two French departments of the Nord and the 
Pas de Calais beat the record last year, but it was not 
much of a record after all. The yearly productioa of the 
two departments during the ten years ending with 1905, 
inclusive, was as follows :— 


Year. Tons. Year. Tons. 

1896 .. 17,097,301 1901 .. 20,353,507 
1897 .. 18,932,196 1902 .. 18,986 931 
1898 .. .. 19,955,286 1903 .. 22,919,609 
1899 .. .. 20,540,872 1904 .. 22,713,003 
1909 . 20,870,530 1905 . 24,272,071 


It should be noted that the reduction observable in the 
output of 1902 was due to prolonged labour difficulties. 
e production of each department during the ten years 
was as follows :— 


, Nord. Pas-de-Calais. 

Year. Tons. ‘ons. 
1896 .. 5,226,754 11,870,547 
1897 .. 5,881,581 13,050,615 
1893 .. 6,073,630 13,881,656 
1899 .. 6,082,160 14,508,712 
1900 .. 6,007,524 14,863,006 
1901 .. 5,692,388 14,661,119 
1902 .. 5,430,398 13,556,533 
1908 .. 6,323,828 16,595,781 
1904 .. 6,409,488 16,303,515 
1905 6,720,836 17,542,235 


The working of coal in the two departments dates from 
the early days of the Second Empire ; now the Pas-d-- 
Calais has become the most important coal-mining dis- 
trict in France. The successful development of the cos!- 
mining industry in the north of France is the main 
— of the hopes entertained of a corresponding 
evelopment in the south of England, 
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Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883 —1902. 
he number of views given in the Specification Drawings is stated 
an +f where none are mentioned, the Specification is not 
illustrated. 
Where inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Office, Sale 
ranch, 25, Southam; Buildings, Chancery-lane, W.C., at 


the uniform of 86 

The date of the advertisement of the acceptance of a Complete 
Speci, ion is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the nce of a Com; ion, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


RAILWAYS AND TRAMWAYS. 
and Co., Limited, 
G.m.b.H.,. Berlin, Ger- 
many.) Tramear-Controllers. [1 Fig.) July 10, 1905.— 
This invention relates to an improved arrangement of electrical 
apparatus for electrically-propelled trains consisting of several 
motor-cars and ordinary cars, whereby current-consuming devices 
can be operated in such manner that either all the said apparatus 
can be put in action, or all of them with the exception of that 
on the front car, or whereby only the ap tus on the front car 
is operated. For effecting this purpose, the several current-con- 


suming ap} tus are connected to a lead extending the whole 
length of it in circuit when the 


e train, which lead is only 
front driver’s switch is in certain tions. e consuming 
apparatus, which are to be operated in the manner above de- 
scribed, are connected to the train lead v through two contacts 
K, K!, which, in the zero position of the driving switches 8S, S!, 
are connected up, being in series with each other. If all the 
switches 8, 8! are in the zero position, all the consuming appa- 
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ratus E are connected to the train lead v through the contacts 
K, K!. If a switch, such as 8, be brought into tion 1, the 
current passes from line throughT, A, a, L, b, B, W1, W2, D, and 
E to earth. In position 2 of the switch, the path for the current 
is as follows :—From line through T, A, a, L, ¢, OC, W2, Dand E to 
earth. W‘ is thus cut out. In position 3 the current passes 
from line ——> T, A,a, L, d, el, K!, d!, D The 
train lead is still without current, and only the consuming device 
E of the front car is operated. In position 4 the path of the 
current is as follows :—From line through T, A, a, L, d, e!, K!, 
d', Dand E to earth, and through e to the train lead v which 
conveys the current to the other motor-cars, whose switches 
are at zero, and in all of these the current then 8 through 
e, K, d,e!, K1, dl, Dand Etoearth. The apparatus E of all the 
motor-cars are thus operated. In position 5 the course of the 
current is as follows :—From line through T, A, a, M, N, é, v, so 
that the apparatus E of the front car is cut out, while those of all 
the other cars are operated through the lead v as in position 4. 
(Sealed January 11, 1906.) 


22,962. J. Gresham, H. E. Gresham, and G. Kiernan, 
Salford. Vacuum Brake Apparatus. (8 Figs.) Octo- 
ber 25, 1904.—This invention has reference to vacuum brake 
apparatus, and relates to the releasing of the brakes. Each brake 
cylinder is fitted with a ball valve 6, connected with the train 
pipe by a flexible pi The stem of the ball valve cage is 
extended and secu to a diaphragm g. The diaphragm is 
constantly open to the influence of the atmosphere on one side, 
but under the influence of the pressure in an enclosed chamber /: 





on the other side. This chamber is connected by a pipe i to an 
suxiliary pipe k, which is adapted normally—that is, during the 
running of the train—to be open to the ere ; but when 
the brakes are to be rapidly — it is put in communication 
with the train-pipe, so that pressure in each chamber A is 
educed, with a resulting movement of the diaphragm under the 
preponderating pressure of the ere. The ball valve is 
: us drawn from its seat, and the pressure on both sides of each 
brake piston is equalised and the brakes thereby released. At 
the same time both sides of each piston are put in communication 





with the train pipe, and withdrawal of air is proceeded with 
in the usual manner. The control of the auxiliary pipe and its 
connections with the train pipe may be controlled by any suitable 
valve mechaniem. One form of valve suitable for the purpose is 
shown in Fig. 8. In the same casing two ——— valves J, m 
are mounted, one / controlling the opening the atmosphere, 
whilst the other m controls the communication between the 
interior of the casing and a branch n leading to the train yee. 
A branch 0 connects the interior of the casing to the auxiliary 

ipe k. The spindles of both valves are —_—_ by a common 
lever p, One end of which is normally held down by a spring q, 80 
that under normal conditions the train-pipe valve m is closed, 
but the atmospheric valve 7 is constantly maintained a. Air 
is thus free to pass through the valve 7, the casing and branch 0, 
to the auxiliary pipe k, and from thence to all the diaphragm 
chambers h, When the brakes are to be released, the free end of 
the lever R 4 is depressed, thus closing the atmospheric valve J and 
opening the train-pipe valve m. The auxiliary pipe & is thereby 
put into communication with the train pipe, the pressure in each 
chamber h reduced, and each ball valve b withdrawn from its 
seat, with consequent equalisation of pressures in both ends of 
the brake cylinders and release of the brakes. In order that the 
train-pipe valve m shall be closed before the atm eric valve 1 
is opened, to avoid a < air into the train Pipe. e spindle of 
the atmospheric valve is slotted, as at r, in which works a pin 8 
on the lever p. By this means, or by any other suitable device, a 
slight amount of lost motion occurs Coeeen the lever and spindle 
of the atmospheric valve, while the train-pipe valve is closed and 
the valve / does not start to rise from its seat until the valve m is 
effectually seated. An additional cock t may be fitted to enable 
the a ee to be shut off when the rapid. release is not 


required. ( ed January 4, 1906.) 
2702. The Wes use Brake Limited, 
and J. W. on. Vacuum 


Cross, a 
ratus. [1 Fig.) February 9, 1905.—This invention relates to 
vacuum brake apparatus, and it has for its object to provide an 
improved and simplified device for preventing the too rapid re- 
lease of the brakes, as at the forward end of long trains, for 
reasons which are well understood. A ding to this invention, 
there is provided in the branch pipe connecting the train-pipe with 
the brake cylinder a a valve constituted by a disc 
or plunger, which is directly moved by the current of air flowing 
from the brake cylinder to the train-pipe when the latter is being 
exhausted, and directly throttles the way if the rate of 
flow increases beyond a predetermined limit, by entering, to a 
greater or lesser extent, a constriction in the caused by a 
suitable formation of the latter. On a reduction in the rate of 
flow the valve is moved, through the agency of its controlling 
epring or an equivalent device, to open the passage. According to 
this form the device comprises a casing made in two parts 1, 2, 
screwed respectively at the exterior and interior as shown, to 
enable the same to be coupled up in some portion of the branch 
pipe leading from the brake cylinder to the train-pipe, 3 being the 
connection to the former, and 4 the connection to the latter. In 
the portion 1 of the casing aforesaid a contour of passage is made, 
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shaped as a frustum of a cone, with the smaller end of the 
frustum towards the train-pipe, as shown at 5, and co-axial there- 
with is arranged a movable circular disc or plunger 6, which is 
moved towards the train-pipe against a ng resistance when 
the current of air from the brake cylinder towards the train-pipe 
reaches a certain value. The spring resistance is in as 
derivable from two springs 7, 8 located on opposite sides of the 
disc or plunger 6 and surrounding a stem 9 which is carried by a 
spider or perforated bridge-piece 10 from the portion 2 of the 
casing, and upon which works a sleeve 11 of the or plunger. 
The ——— abutment for the ngs 7 and 8 is constituted by 
the spider or bridge-piece 10 and a washer-nut 12 screwed upon 
the stem 9. e movement of the disc or plunger 6 towards the 
train-pipe in the conical portion of the casing restricts the passage- 
way for the air from the brake cylinder towards the train-pipe, 
and it checks the rate of flow when it es great enough. The 
return of the disc or plunger to its normal position indicated is 
caused 7 action of the springs when the current ceases or its 
velocity is sufficiently reduced. The cross-sectional area of the 
interior of the portion 1 of the casing which is nearest to the 
brake cylinder may coincide with that — by the er 
dimension of the frusto-conical part 5, or it may be contracted to 
correspond wholly or partially with that represented by the 
smaller dimension as indicatcd, if and when preferred. (Sealed 
January 11, 1906.) 


22,985. E. Peckham, New York. Car Trucks. 
{6 Figs.] October 25, 1905.—The part of the invention which 
relates to the truck frame consists in substituting horizontal 
continuous side-bars for the malleable iron yokes and pedestals 
and iron or steel bars, which are bolted together to form built-up 
side pieces of the frame, as described in the specification of 
Patent No. 4824, of 1896. The improved side frames each consist 
of one or more continuous solid-forged horizontal main iron or 





steel bars 1, preferably two ther, with pockets or recesses for 
the axle journal boxes, located at distances from the centre of the 
truck in accordance with the length of the wheel-base required. 
When double bars 1 are used they are separated by a space of 
about 2 in., and kept in this position by space-blocks or spring- 
pockets located a suitable distance a To increase the 
strength and carrying capacity of the end extensions of the 


_ main bars a lower member or truss 4 is provided at each side for 





each bar or pair of bars when two are used. The extreme ends 
of the truss are secured in —_ attached to the end ons 
of the main bars 1, and at their lower points to iron or steel 
estals 5, which are located below the main bars and secured 
hereto, thus forming, in conjunction with the upward bent 
tion 2 of the bars 1, a pedestal or yoke on each side of the 
journal boxes 13. The lower portion of these are 
ted on the underside of the axle-boxes by a wheel-piece 6, 
} removable, so that when necessary the wheels and axles can be 
| taken out. A centre bar 8 connects the lower sections of the 
| pedestals together. This centre bar 3, together with the wheel- 
jieces 6 and the two end truss bars 4, form a continuous cantilever 
, held in place by the horizontal continuous top member 1. 
This latter member, either single or double, and another lower 
cantilever truss member, together with the intermediate pedestals 
ting the top ber with the lower compression member 
at each side of the journal boxes, form the completed side frame 
of the truck. To the side frames are secured the necessary car- 
supporting ay 9, 10, devices for suspending the motors 
when required, life-guards, or other similar appliances. (Sealed 
January 11, 1906.) 








SHIPS AND NAUTICAL APPLIANCES. 


27,973. W. bell, Belfast. Stanchions. [1 Fig.) 
December 21, 1904.—This invention has for its object to nw ide 
a portable stanchion or ane | to be fitted on the coamings of 
a ship’s hatches, when a vessel is in port, as a preventative against 
accident, and to meet the requirements of recent legal enact- 
ments. As represented in the illustration, each vertical post or 
stanchion of the fence is com of a r of rods or bars 
A, Al, pivoted to form tongs, the shorter limbs a, a 1 of which gri 
or en between them the upper edge or bead B of the hatch 
coaming C, one of the limbs a1 being suitably bent or formed to 
pass round and firmly grip the half-round head or cope B of the 
coaming. Of the longer limbs A, A1 of the tongs, one A extends 
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upwards and terminates in a ball-head D, beving formed in it a 
hole for a rope or chain, which 8 through it and connects a 
series of such uprights or stanchions fixed around the coaming to 
fence it in. The other Al of the upper limbs may be cut short, 
and over it and the adjoining upper limb a slip-link E or like 
fastening device is fitted to draw them together and cause the 
tongs to securely engage the coaming. The construction described 
provides a portable fence easily attached to and removed from 
any ordinary hatch by an unskilled person ; and while perfect 
security of grip on the edge of the coaming is ensured, no holes, 

kets, or per t fixings on the hatch ing are required 
(Sealed January 4, 1906.) 


STEAM ENGINES, BOILERS, EVAPORATOBRS, &c. 


12,078. W. Fairweather, G y. (C. W. Forbes, 
New York.) Steam-Generators. (8 Figs.) June 9, 1905.— 
This invention relates to water-tube steam-generators wherein 
the group of water-tubes is inclined from a horizontal plane and 
which forms an enlarged bustion space at one end of the 
furnace chamber, the said chamber being provided with a roof ex- 
tending partially over the same, which directs the gases of com- 











bustion to the enlarged end of the chamber and to the elevated 
8 are directed 
The present 


end of the group of tubes, from whence the 
across and ainong the group of tubes to the uptake, 





























invention consists in the employment of water-chambers 5 at the 
respective ends of the group of water-tubes 4, having a ty 
greater than the series of separate headers usually employed, 
with which the group of water-tubes communieate collectively, 

in en the water chambers 5 by an independent 
series of water-tubes 9 located beneath the main group of tubes 
5 and in direct contact with the furnace gases, and also in con- 
necting the water-chambers 5 respectively with water-legs 10 that 
extend downwardly to the base of the generator and form its 
support, and are in turn connected with water-boxes or manifolds 
11 that form the side walls of the furnace chamber, and which in- 
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crease the water capacity of the generator and the efficient 
generating surface, and which are fully supplied from the 
water-chambers 6 that are elevated above the boxes 11, and 
further in providing a furnace roof 12 that ly covers the 
furnace, placed directly above the independent series of tubes 9 
and prov with a clear horizontal between the same and 
the lower series of the main group tubes 4, this space being 
enclosed at the projecting end the roof of the furnace by a 
cross partition, composed of hollow sw sections 16 which 
partially enclose the adjacent tubes. ith the present improve- 
ments the water capacity of the tor is materially i 

and an intermediate y of water carried in the path of its circu- 
lation, which compensates for one in the quantity of water 
circulating through the tubes and side -poxes, and always.main- 
tains a sufficient quantity therein. Other obvious advantages are 
secured in the present structure when com with the usual 
type of this generator, the sectional s being comparatively 
light and more at ge and ly ,manufactured, and ren- 
dered more accessible for cleaning and repairs, and as easily and 
conveniently transported and assembled at distant places. 
(Sealed January 11, 1906.) ‘ 


3701, D. Roberts and C. James, Grantham. Chain- 
Grate Stokers, (2 Figs.) February 22; 1906.—This invention 
relates to chain-grate stokers. In such apparatus as heretofore 
usually made the ash and clinker formed on the grate are 
into a pit provided at the rear end of the furnace, scrapers being 
used for removing the clinker and ash and conveying it into the 
pit. Now with apparavus of this description difficulty is fre- 
quently experien in obtaining an effective air seal between the 
end of the stoker and the pit, and this invention has mainly for 
object to overcome this difficulty. According to this invention, a 
pit is provided at the rear end of the furnace in the usual manner, 
the front wall ¢ of the pit b, however, bene extended underneath 
the end of the stoker a, and the air seal be obtained by means 
of a hinged flap d, which is arranged beneath the stoker, and is 
pivoted either between the side frames of the same, or to a plate 


(ZIT A 





or girder resting upon the top of the front wall c of the pit. The 
tree end of the flap is held in contact with the underside of the 
stoker by means of a counterweight g, which permits the flap to 
adjust itself to any slight ir arities in the surface of the grate. 
and, at the same time, provides the requisite air seal. The 

of the flap may, if desired, be so constructed that it can be re- 
newed with facility ; and in some cases there is fitted upon the 
tree end of the flap a roller to reduce friction between the flap and 
the chain-grate. In the front wall of the clinker-pit b there is 
also advantageously provided a hinged door / adapted to lift, and 
the object of which is to permit the ash and clinker to be removed 
from the pit, the door A being controlled from the front end of 
the stoker through the medium of a chain, or of other suitable 
means, Ora sliding door may be fitted in the bottom of the pit, 


(Sealed January 11, 1906.) 

3178. J. and J. Hopkinson and Co. 

eld. Valves and Cocks. [5 Figs.) 
February 15, 1905.—This invention relates to combined valves or 
combined valves and cocks, one of which is rotary, or both of 
which are rotary. The improved combined valves and cocks ate 
specially intended for controlling the blow-off from steam boilers, 
and they constitute a more efficient form of apparatus for such 
joe poe than the plug-cocks, sluice-valves, and the like, hereto- 
‘ore commonly used, ides wry J easier to open and close, 
at the same time ensuring fluid-tightness. The improved valves 
and cocks form a double check against leakage. is the valve 
which is subject to the neg a of the liquid or fluid, the same 
consisting of a rotary disc furnished with a suitably 
opening or port B forming the thoroughfare, and working on a 
BOK 
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seat C having a similar relative opening or port D, which is 
opened or closed by turning the disc. The disc is actuated by a 
key applied to the spindle E, and the extent of the opening move- 
ment is governed by a stop on the spindle, and a in; 
atop on the lid or cover of the valve casing. In combination wi 
the disc valve A, and turned by it, is a hollow pug H, which is 
shown taper, but may be cylindrical, working in a 
ingly-shaped seat in the pln sag and having 

wall thereof, which opening, when brongh t into agreement with 
the opening S in the casing, forms the ou! for the fluid or liquid. 
The hollow plug H does not require to be held down to its seat 
by mechan’ means, its own weight, weer with the pres- 
sure of the liquid or fluid thereon when disc valve is open, 
being sufficient to maintain it in place. The plug may, how- 


,| or sub-chambers A and B arran 


correspond- 
an opening A in the | di 


ever, be held down by mechanical means, if desired. The con- 
struction and arrangement are such that when the spindle E is 
turned for the of opening the valve, the thoroughfare 
in the plug H — first, and is fully opened before the thorough- 
fare through disc valve A begins to open, and conversely 
when closing the valve the thoroughfare in the plug remains open 
until the thoroughfare in the disc valve is fully closed, so that the 
plug is neither being med nor being closed while there is a 

of liquid through the casing, and the faces of the plug and 
seat in the casing, upon which dependence is placed for securing 
fluid-tightness, are therefore not subjected to the passing cur- 
rents when blowing through. The connection between the valve 
disc and the plug may be formed by a square projection on one 
engaging with a square recess or socket in the other, in which 
case the disc and plug move togetber throughout their whole 
extent of movement. It is preferred, however, to so construct 
the actuating mechanism that, as soon as the plug is fully open, 
it remains stationary in tion until the disc valve completes its 
opening movement, and also remains stationary while the disc 
valve is closing ; and not until the disc valve is fully closed does 
the plug or cock begin to move, the same being finally closed 
by the continuation of the turning movement of the valve 
spindle E in the same direction. The advantage of this arrange- 
ment is that the packing and edges of the thoroughfares of the 


plug or cock and of ite seat are at no time subjected to the 
scouring action of the liquidor fluid. (Sealed January 4, 1906.) 
. M. Stratton, (9 Figs.) 


Paisley. Furnaces. ‘ 

October 26, 1904.—The 7 object of the present invention is 
to provide means for utilising the heat of the waste gases of the 
furnace to heat a current of air under pressure, and for conveying 
this heated air into the furnace about or above the level of the 
fire-bars, and in a suitable central position, whilst rving an 
ee Oe re we ly pricked or 
en out of the fire through the fire-bars. For this purpose an 
air-heating casing or chamber ¢ is fixed in the funnel or uptake 
b, and provided with a number of intersecting tubes e! which at 
one pad 9 open into the uptake or tube-boxes, or both, and at the 
other end receive the products of combustion from the furnace, 
which thus pass therethrough on their way to the outer air. The 

air required for combustion is forced through this air-heatin, 
chamber by a fan, and is heated by coming into contact with, = 
ts 0 


partitions H, I, nests of vertical passages for the heated produc ts 


of combustion from the furnace or furnaces, on their way to tie 
chimney or chimneys. Air (in quantity lated by the afore. 
said doors, or the like, D, E) passes into the said parts of the 
double and then passes in one direction through the one 
part A, and in the other direction through the other part B, taking 
zigzag paths in horizontal directions between, and in. gontact 
with, the said tubes J, K, as shown by the arrows, and becomes 































































































heated thereby, and thence passes by the respective outlets F, G 
through passages to the furnace or furnaces, to supply heated 
air thereto for the support of combustipn. The double chamber 
A, B, instead of being made in one casirig, may be divided into 
two casings at C, each part thus forming a complete heater, and 
in either case the air may be admitted at either end of the 
chambers A, B as desired, and, after taking a zig course past 
vertical division plates, leave at the other end of the respective 
hamb ‘Sealed January 18, 1906.) 





passing in proximity to, the tubes through which the prod 
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combustion are passed ; and: in its passage through the heating 
chamber theair may be caused to pass through a circuitous 
channel, so as to be more efficiently heated. An air-heating 
casing or chamber / is also ——- preferably on the furnace 
end of the boiler, and the heated air is Sonducheh from the casing 
or chamber e to this second ber through {suitable tubes or 
channels. In the front of the furnace is arranged a hollow front 
bearer bar g, to which the air from the casing / is admitted 
through valve-controlled ways, and to this bearer bar is, or are, 
connected one or more longitudinally-disposed tubes or hollow 
fire-bars arranged near the centre of the furnace, and perforated 
along their upper sides for any desired distance, so that the 
heated air is blown in an upward direction through the fuel. 
When the casing / covers the front of the furnace and ashpit, 
suitable openings are made therein for the fire-door and leading 
into the ashpit. (Sealed January 11, 1906.) 


29,066. S. A. Graham and E. Middleton, Sheffield. 
Steam-Generator Furnaces. [2 Figs.) December 30. 
1904.—This invention relates to steam-generators in which air for 
supply to the furnace or furnaces, for es the combustion of 
the fuel therein, is heated by the escaping pr ts of bustion 
from the furnace or furnaces, and the said invention relates 
more especially to boilers having a furnace or furnaces, worked 
on what is known as the Ellis and‘ Eaves induced-draught system, 
the object of the invention being to provide an air-heatin; 
arrangement which is very efficient and easily regulated, an 
also economically constructed and cleaned. According to this 
invention, a double chamber is provided, om gs | of two parts 

ged end toend. In the drawing 
they are shown as being made in one casing, divided by a par- 
tition OC. Each part A and B in front and towards the ends in 
juxtaposition is provided with a door, damper, louvre, or valve, 
or shutter (D.and E) of any suitable description for regulating 
the admission of air thereto, and each part A and B has an out- 
let (F and G) from the outer ends by which air, after passing 
through, and being heated in, each part of the double chamber 
by the arrangement hereinafter described, is conducted to the 
furnace or furnaces. The said double chamber A, B is situated 
in any convenient part of the flue, or uptake, or flues, or up- 
takes, bet ft or furnaces, and the: chimney or 
chimneys. Each part of the said double chamber has in it ver- 
tical deflecting plates (marked H and I respectively) extending 
from top to bottom of each of the double chamber A, B, 
but not So omg nee to. the back and the front alternately of the 
parts of the double chamber (as seen clearly in Fig. 2), so that 
the said partitions oY I form a zigzag 


in-a 
rection through of the dou 
inlet to the air outlet. upper ends of tubes J, K pass through, 
and are expanded in, the top plates a, b of Et ig the 
double chamber, the lower ends of the said tubes J, K passing 
through, and being Lape in, the bottom plates a2, l2 of the 
said parts of the double chamber, so that. these tubes J, K form, 














in each of the spaces in the parts A, B, divided by the aforesaid 


horizontal | enteri 
chamber from the air | baffle- 


1138. W. H. Allen and ‘R. W. Allen, Bedford. 
(8 Figs.] January 20, 1905.—This invention 

has for its object improvements in jet condensers for use in con- 
junction with engines or steam-turbines, or for other purposes. 
According to this invention, there is employed an arrangement of 
multiple coils or pipes for supplying water to the spraying nozzles: 
of a condenser, each coil d carrying a number of jets, and. the 
supply of water to each coil being controlled by a se te valve e, 
whereby one or more groups of nozzles may be used, according to 
the amount of steam to be condensed by the condenser at any 
time, the full number of nozzles being in action under full-load 
conditions only. g is a straining device, through which water 
going to the vaives e is made to to prevent impurities entering 
and obstructing the spraying nozzles i. In front of each nozzle 
1s mounted a disc or button j to break up the issuing water into a 
fine spray in a plane at right angles to the axis of the jet. The 
buttons are carried by a central stem extending outwards through 
the jet. The jets i carried by each coil d are equidistant, and 
each jet is away as far as may be from the adjacent jets on other 
coils, In some cases the jets are arranged at varying heights, or in 
different planes, so that the adjacent sprays do not strike against 
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or disturb one another. Cooling coils are also in some case 


placed at the bottom of the lenser through which the water 
i to the jete has to travel; and there is retained at the 
ttom of the condenser, by means of the weir c!, a layer of water 
of condensation in which these cooling coils are more or less 
immersed, whereby the water of condensation before it enters 
the air-pump may be cooled down to a temperature approaching 
that of the cooling water entering the condenser. These cooling 
coils at the bottom of the condenser may be the coils from which 
the spraying jetsi extend. In some cases internal baffles may 
be arranged within the condenser, these baffles bein designed in 
such manner that the entering steam flows through the condenser 
in a direction different to or opposite to that taken by the cooling 
water. The jets may, as shown,’ be at the top, with the spray 
from each directed. or deflected horizontally, so that steam 
at the top descends through the spray. Perforated 
may also be at a distance below the jets (o 
cause the steam to travel in a circuitous course. Or the air-pump 
suction may be carried up to the top of the condenser, and be 
covered by a hood extending downwards towards the bottom ot 
the condenser, so that steam entering at the top first passes 
downwards outside the hood, and then upwards inside the hoo! 








(Seqled January 18, 1906.) 
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fHE INSTITUTION OF MECHANICAL 
ENGINEERS. 
ANNUAL GENERAL MEETING. 

On Friday last the Fifty-Ninth Annual General 
Meeting of the Institution of Mechanical Engineers 
was held at the Institution House, Storey’s Gate, 
the President, Mr. E. P. Martin, occupying the 


chair. 
THe ANNUAL REpoRT OF THE COUNCIL. 


The usual formal business having been disposed 
of, the Secretary next proceeded to read the annual 
report of the Council. Reference was made to the 
honours conferred upon members of the Institution, 
~nongst them being Lord Rayleigh, who had been 
made a Privy Councillor. A baronetcy had been con- 
ferred upon Mr. Wm. B. Avery, Mr. Philip Watts 
had been created a K.C.B., and Professor Alex. B. 
W. Kennedy had been knighted. The total number 
on the roll of the Institution at the end of 1905 was 
4750 members, a net gain of 273 on the previous 
year. Amongst the losses by death during the year 
1905 were those of Sir Edward Carbutt, who was 
elected a member in 1860, was made a Member of 
Council in 1875, Vice-President in 1885, and Presi- 
dent in the years 1887 and 1888; Sir Bernhard 
Samuelson, who was elected a member in 1865, and 
was &@ Member of Council in 1883 and 1884; Mr. 
William Dean, who was elected a member in 1868, 
and served as a Member of Council from 1892 until 
his death ; Mr. Mansergh, who was elected in 1875, 
and was elected a Member of Council in 1902 ; Mr. 
A. Morcom, who was elected a member in 1897, and 
served on the Council in 1898 ; Mr. William Sellers, 
who had been a member since 1865, and Mr. George 
R. Stephenson, who was elected in 1868. The 
report went on to say that, owing to ill-health, Mr. 
H. D. Marshall had resigned his seat on the Council, 
after seventeen years’ continuous service. The 
Council had appointed Mr. H. F. Donaldson, Mr. 
J. Rossiter Hoyle, and Mr. James Rowan to be 
Members of Council to fill the vacancies created 
(luring the past year. 

_ Reference was next made in the report to the 
finances of the Institution. The total revenue for the 
year 1905 was 12,7131. 10s. 9d.; this includes 4401. 
paid as entrance fees, and carried direct to capital 
wecount. The expenditure was 11,093/. 8s. 11d., 





a 





leaving a balance of revenue over expenditure of | 
16201. 1s. 10d. A special fund had been formed, 
comprising two items of 2501. each, received from Sir 
Edward Fry and the Metropolitan Water Board re- 
spectively ; the interest on these sums was intended 
to be devoted to some engineering purpose con- 
nected with the Institution. The total investments 
and other assets at the end of the year amounted to 
74,7741. 2s. 9d. If the amount of the debentures 
—25,0001.—and the total remaining liabilities of 
23671. 14s. 1d. were deducted, the capital of the 
Institution amounted to 41,688/. 4s. This was 
exclusive of the 5408/. London and North-Western 
Railway 3 per cent. Stock and the 2000). Midland 
Railway 2} per cent. Stock set aside for leasehold 
and debenture redemption fund. The remaining 
investments consisted of 19451. 12s. Midland Rail- 
way 24 per cent. Debenture Stock and 10141. 10s. 8d. 
Metropolitan Water (B) 3 per cent. Stock, 674I. 
London and South-Western Railway 3 per cent. 
Consolidated Debenture Stock, and 10001. 24 per 
cent. Consols. 

The report next referred to Professor Capper’s 
report on the elaborate experiments made at 
King’s College in connection with the Steam- 
Engine Research Committee, under the chairman- 
ship of Mr. W. H. Maw. This was presented at 
the March meeting, and was printed in full, to- 
gether with the discussion, in ENGINEERING at the 
time (see vol. Ixxix., pages 371, 393, 423, 431, 
455, and 515). The consideration of any further 
research by this Committee had been postponed 

ending the completion of the report from the 





team-Jacket Research Committee, of which Mr. | 
Henry Davey was chairman, by Professor T. Hud- | 
son Beare. Experiments had already been carried 
out by the latter at University College, London, 
and at Edinburgh, whilst some further experi- 
ments which the Professor intended to make at 
the new engineering school of the Edinburgh 
University, had. been postponed during a part of 
the year, owing to pressure of work connected 
with the building of the new laboratories. These 
had now been completed, and Professor Beare 
hoped to be able to present the report during the 
present year. The Alloys Research Committee, | 
under the chairmanship of Sir William White, had | 
met twice during the year, and the Seventh Report | 
of the Committee was presented and discussed at | 











the November and December meetings of the In- 
stitution, as reported in our columns at the time. 
A research on the alloys of copper and aluminium 
had since been begun, and in connection with this 
Mr. J. D. Bonner, Dr. R. T. Glazebrook, and Mr. 
Leonard Sumner had been appointed to the Com- 
mittee. This new research was intended to form 
the subject of the Eighth Report of the Committee, 
and the Council considered it should be of great 
value to engineers. The gas-engine research was 
being carried out by Professor F. W. Burstall, there 
being two specially constructed large gas-engines 
at the University of Birmingham to be used for the 
purpose. . The effect of changing the compression, 
other things being constant, was under investigation. 
Special arrangements had been found necessary for 
dealing with high compression, and the presenta- 
tion of the next report was therefore not expected 
during the present year. It was also intended to 
investigate the law governing the change of gas 
temperatures at various points within an engine 
cylinder. Sir Alex. Kennedy was chairman of this 
Committee. The report referred to the Liége 
meeting of last summer, and reference was also 
made to the monthly meetings held at various 
periods throughout the year. Graduates had held 
monthly meetings during the session, and had made 
four visits to works, including an excursion to 
Portsmouth. 

On presenting the report for the acceptance of 
the meeting the President asked if any member 
wished to speak on the subject. 

In response, Mr. R. W. Allen said that it must 
be a source of satisfaction to the members to have 
heard the report and to see the favourable balance 
on the year’s working. He would like, however, 
to ask what was done with the sum of 16201. 1s. 10d. 
There was also a balance last year, and he would 
ask what had become of that. Whilst speaking 
he would like to make a suggestion. Seeing the 
prosperous state of affairs, he thought that some- 
thing might be done to make the theatre a little 
more comfortable ; for instance, a carpet might be 
placed on the platform on which the Council sat. 

The President, in replying, said that the sums 
spoken of by Mr. Allen were mainly invested in the 
Midland 2¢ per cent. Debenture Stock and in the 
Metropolitan 3 per cent. Water Stock. As to making 
the room more comfortable, he was sure the sugges- 
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tion would have the best attention of the Council. 
The adoption of the report was then moved from 
the chair, and carried unanimously. 


GrapuaTEs’ Prizes. 


The President next proceeded to present the 
prizes which had been awarded to graduates for the 
two best papers read before the Graduates’ Asso- 
ciation during the past session. Of these, one was 
awarded to Mr. J. R. Bazin for his paper on ‘‘ The 
Type of Locomotive best suited to Heavy Express 
Trains,” and the other to Mr. A. B. Scorer for a 

per on ‘‘ Design and Construction of Horizontal 

ngines.” 


RESIGNATION OF THE TREASURER. 


The President next announced that Mr. Harry 
Lea Millar, Honorary Treasurer of the Institution, 
had resigned his position, after occupying it for 
twenty years. An election of a new treasurer 
would be made at the next meeting. 


ELECTION OF OFFICERS. 


The Secretary next read the list of officers who 
had been elected to serve during the year to fill 
the vacancies which had occurred in accordance 
with the rules. They were as follows :—Presi- 
dent—Mr. E. P. Martin; Vice-Presidents—Mr. 
J. A. F. Aspinall and Mr. J. Tannett Walker ; 
Members of Council—Messrs, H. F. Donaldson, J. 
Rossiter Hoyle, Henry Lea, Michael Longridge, 
John F, Robinson, James Rowan, and J. W. 
Spencer. Mr. R. A. McLean was next re-elected 
Auditor. 


Larce Locomotive Borvers. 


The usual business of the annual meeting having 
thus been disposed of, Mr. G. J. Churchward, of 
Swindon, proceeded to read a paper on ‘‘ Large 
Locomotive Boilers.” This we print in full in our 
present issue, on page 258, = er with the illus- 
trations on Plates IX. to XVI., and on pages 258 
and 259. 

The author made some remarks supplementary 
to his paper. He said, in reference to what had 
been stated about the leaking of tubes, that 
Mr. Ivatt had informed him that he (Mr. Ivatt) 
had not experienced trouble from this source in 
the wide fire-boxes that he had used. This, the 
speaker thought, might be due to the fact that 
better circulation had been secured, and greater 
care had been taken in the construction. In 
regard to the defects which were attributed to 
deticiency of circulation, Mr. Churchward thought 
that something might be due to poor water and the 
formation of scale. In the paper it had been stated 
that considerable assistance had probably been 
given in feeding ‘‘solid” water back to the fire- 
box and hottest part of the tubes. Since the paper 
was written the speaker had gained additional 
experience, and he thought a better method than 
feeding the ‘‘solid” water back to the fire-box 
was the plan followed in America at the present 
tine, of delivering the feed at the water-level, so 
that it would be better distributed. It was sup- 
posed by the advocates of that system that a good 
deal of the trouble referred to arose from areas 
of widely-differing temperature in the water in the 
boiler, and that Mr. Churchward considered prob- 
able. Alluding to what had been said in the paper on 
the greater intensity of temperature at the fire-box 
tube-plate, as compared with the smoke-box tube- 
plate, the author said it was possible that an advan- 
tage might be gained by means of differential spac- 
ing of the tubes. Thus a minimum of } in. might be 
allowed between each tube at the fire-box plate, and 
& in. at the smoke-box plate, where the temperature 
was not, of course, so great. It was found by the 
St. Louis experiments that the normal temperature 
in thesmoke-box was what might have been expected, 
according to the amount of foreing—namely, 500 deg. 
to 700 deg. ; at the fire-box end it was 2000 deg. 
to 2300 deg., or even 2400 Jeg. It had also been 
said in the paper that for the present high pres- 
sures copper was still being used below the fire-line 
for fire-box stays, whilst bronze was frequently 
used above the fire, and it was stated that the 
boilers of the De Glehn compounds had been so 
fitted. Mr. Churchward, continuing, said he thought 
he might probably have assumed too much in saying 
that copper was always used below the fire-line; a 
large number of locomotive engineers were now 
using bronze for that position. The use of Taylor- 
iron stays was referred to in the paper, and Mr. 
Churchward said that since preparing his con- 





tribution he had had the results of some experi- 
ments given to him. These showed that Taylor- 
iron stays were still doing well, and gave no 
trouble ; that was satisfactory. The speaker gave 
particulars of an incident in reference to the 
condition of stays. He had come across an inner 
fire-box plate which had been cut out in the usual 
way. The ends of the stays were extending about 
3} in. from the plate, and he noticed that one stay 
had been broken off accidentally. He therefore 
took a hand hammer and hit the other stays, when 
they broke off. He then took a broken part to the 
smith’s shop and found that it would double up 
without fracture. 

In speaking further on the paper, Mr. Church- 
ward said that it had been written some time ago 
to provoke discussion, and he would apologise for 
the meagre character of some of the information 
contained. He was sorry that no more facts 
could be given on the diagram showing the horse- 
power and speed curves. He would, however, 
add for publication the profile of the line be- 
tween London and Bristol* ; also the composition 
of the train, and the various cut-offs at which the 
engine was working when the data upon which the 
power curve was based were obtained. It would be 
seen that amongst the examples the ratio of heating 
surface to grate area varied within very wide limits 
indeed, but he thought it was becoming more certain 
now that the best ratio was the greatest possible 
area of heating surface to any given amount of grate 
area. That seemed to be the rule upon which a 

reat many locomotive engineers were designing 
ocomotive boilers to-day, and, so far as his observa- 
tion went, it was the most successful way of going 
to work. The report of the tests which had been 
made at the St. Louis Exhibition by means of the 
splendid plant which the fry saiage Railroad Com- 
pany had laid down had just been issued ; and, by 
the courtesy of Mr. Theodore Eley, he had received 
an advance copy. He had not yet had time to go 
through it, but he thought that the meeting might 
be interested to hear one or two of the conclusions 
that had been arrived at in connection with the boiler 
question. The first conclusion was that, contrary 
to common assumption, the result showed that when 
large boilers were forced to their maximum power, 
they delivered as much steam per unit of heating sur- 
face as the smaller ones. The second conclusion was 
that at the maximum power the majority of boilers 
tested delivered 12 lb. or more of steam per square 
foot of heating surface per hour ; two of the boilers 
delivered more than 14 lb., and one—the second 
in point of size—delivered 16.3 lb. These values, 
expressed in terms of boiler horse-power per 
square foot of heating surface, were 0.34, 0.40, 
and 0.47. The two boilers which held the 
first and second place in respect of weight 
of steam delivered per square foot of heating 
surface were for enger locomotives. The 
quality of steam delivered by the boilers of loco- 
motives under constant conditions of operation 
was high, although it varied somewhat with dif- 
ferent locomotives, and also with changes in the 
amount of power developed between limits of 98.3 
per cent. and 99 per cent. of dryness. It would 
therefore be seen that the old figure generally 
accepted for a locomotive boiler of good design, 
giving steam containing not’more than 1 per cent. 
of moisture, was confirmed by a large number of 
very careful tests. The evaporative efficiency of 
the boilers tested was generally at the maximum 
when the power developed was least. Under con- 
ditions of maximum efficiency, most of the loco- 
motive boilers tested evaporated from 10 lb. to 
12 lb. of water per pound of dry coal. The 
efficiency fell as the rate of evaporation increased, 
so that when the power develo was greatest, 
the value would lie between 6 lb. and 8 Ib. of water 
per pound of dry coal. Any one interested in the 
subject should certainly get a copy of the report 
describing these most valuable tests. 

Mr. George Hughes, of the Lancashire and 
Yorkshire Railway, Horwich, said that the author 
had commenced his paper with the statement 
that the locomotive problem turned upon boilers ; 
that the speaker did not dispute ; but the same re- 
mark extended to eee and maintenance. An old 
engineer was once asked what kind of valve-gear he 
would put on an engine with 16-in. cylinders ; he 
replied : ‘‘ Give it a boiler that can supply steam 
for 18-in. cylinders,” The speaker had no doubt 








* An engraving giving this profile will be found in 
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that many of those present would have found that in 
recent years the repairs to locomotive boilers had 
increased owing to the higher duty demanded from 
them, and to the greater wear and tear occasioned 
by the higher temperatures which accompanied 
higher pressures. any would have noticed with 
alarm the grooving which had taken place above 
the foundation rings, and also in the back plates 
and the fire-hole door-plates. To a works manager 
this grooving was a most serious matter, as it in- 
volved extra repairs. Another point was that 
high pressures accentuated troubles that arose 
through injurious ingredients in feed water, 
the chemical composition of which, in different 
parts of the country, had great effect upon boiler 
repairs. The importance of this had been im- 
pressed upon his mind by an experience he had 
met with two or three years before. On account 
of increased pitting, he had condemned certain 
boilers which were probably only about 44 to 5 
years old; and he had therefore decided to line 
certain barrels, some with copper, some with the 
best Low Moor iron, and some with lead. He 
had felt quite confident about the lead, be- 
cause that metal had great acid-resisting qualities. 
These boilers had only been in traffic a short 
period when the outdoor manager brought him 
some of the glass gauge-tubes from the lead- 
lined boilers. They were covered with a cloudy 
white substance, enough of which was scraped off 
for qualitative analysis, and it was found to consist 
of lead carbonate. He then called to mind the old 
Dutch method of producing lead carbonate by 
exposing the metal to the action of carbonic acid. 
That led him to form the theory, which had since 
been established, that the carbonates deposited 
were influenced by the high temperatures. As a 
result, there was a reaction continually going on 
between the substances, so that the carbonic acid 
liberated in its nascent state attacked the lead 
lining of the boilers to a very considerable degree. 
On the Lancashire and Yorkshire Railway, the 
experience with large boilers began in the early 
— of 1899, and the speaker read some figures 
ring on the design adopted. At the beginning 
of 1899 Mr. Aspinall introduced his type of ten- 
wheeled passenger engines, of which there were 
now forty. They had cylinders 19 in. by 26 in., 
coupled wheels 7 ft. 3 in. in diameter, and a 
weight of 35 tons on the coupled wheels ; the total 
weight being 58 tons 15 cwt. The heating surface 
was 2052 ft., from which it might be gathered that 
the boilers were fairly large. There followed 
later seventy-nine goods engines with eight coupled 
wheels, the cylinders being 20 in. by 26 in., the 
coupled wheels 4 ft. 6 in. The total weight was 
53 tons 15 cwt. The heating surface was practically 
the same as in the large passenger engine of the 
type he had previously mentioned. Then followed 
twenty-one engines with essentially the same heat- 
ing surface ; but instead of having a rectangular 
fire-box, there was a corrugated flue 9 ft. 114 in. 
long, the interior diameter being 4 ft. 9 in., while 
the exterior diameter was 5 ft. 14 in. There were 
26 ft. of grate surface, So far as corrugated flues 
were concerned, this was a unique experiment in 
this country; but they had made up their minds to 
purchase their experience. These boilers were also 
fitted with longitudinal stays from back to front ; 
some had gusset stays and some had palm stays ; 
some had stays from the back end to the forward 
end of the corrugated box. The majority of the 
engines were fitted with §-in. steel tube-plates, but 
two had copper tube-plates. Various troubles, of 
course, arose when the engines went into traflic, 
but in a period of three years they gradually got 
over these difficulties. One of the greatest re- 
lated to the leakage of tubes, which, however, 
was absolutely confined to the engines with 
steel tube-plates. The two engines with copper 
tube-plates did not leak, and the steel plates were 
therefore gradually exchanged for copper ones. 
As might easily be imagined, the initial cost of the 
boilers with steel corrugated flues was considerably 
less than those with rectangular copper fire-boxes. 
With regard to maintenance, the speaker did not 
think the results would show much, because money 
had to be spent in putting the corrugated flues right. 
For that reason, from a commercial point of view, 
there was very little in the comparison ; moreover, 
the engines with corrugated flues burned rather more 
coal than the ordinary engines. Mr. Hughes had, 
however, no doubt, that when the corrugated 
boxes were in working order they would prove 
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next constructed twenty engines with 33 tons 
8 ecwt. on the coupled wheels. In the case 
of one passenger engine it was desired to sub- 
stitute a larger boiler, the existing boiler having 
a heating surface of 1190 square feet. It was 
not possible to alter the design of the engine, 
but by the adoption of a Belpaire boiler they 
were able to reach the desired end. This boiler 
had the same heating surface and the same water 
space round the fire-box as the other; but the 
boiler, as a whole, had 20 per cent. more water 
space and 40 per cent. more steam space. Re- 
ferring again to corrugated fire-boxes, the speaker 
said they had anticipated, in view of marine 
experience, that some of these boxes would come 
down. To provide for that contingency they 
had purchased a 200-ton jack. As a rule the 
deflection in the corrugated boxes for any parti- 
cular corrugation did not exceed 0.97 in., while 
ihe minimum was 0. in. In one engine, 
No. 157, the fire-box came down about 13 in. ; 
but by the aid of the 200-ton jack it was pushed 
up again at very small cost. In order to increase 
their boiler capacities they had fitted six of their 
ordinary standard tank engines with the Halpin 
system of storage heating. The tanks placed on 
the locomotives were 12 ft. 2 in. long by 3 ft. 2 in. 
in internal diameter, and they would hold over 
420 gallons of water. Taking one engine with 
another, and one man with another—for the human 
element had always to be considered—the intro- 
duction of this heat storage system yielded an 
additional efficiency of 4 per cent. That might 
not appear much, but if individual trips were taken 
into account, where the nature of the road and 
the stopping of the trains helped the system, as 
high a saving as 12 per cent. was effected. 

Mr. Hughes, continuing his remarks, said that 
Mr. Churchward had referred to the report on the 
tests of eight locomotives at St. Louis in 1904, 
and he, also, had received a copy of the report. 
The experiments embraced every conceivable point, 
and though he had not had time to consider them 
all, he had particularly noticed one or two things. 
The first was that two of these eight locomotives 
had copper fire-boxes; but no economy could be 
traced to that. One of the locomotives was fitted 
with Serve tubes, and here, again, no economy re- 
sulted. He had found a remark in the report 
which confirmed his view that compound locomo- 
tives were more efficient at slow speeds than high 
ones; but in this country compounded engines 
were used for passenger service instead of for goods 
trafic. On one occasion he had been asked by a 
well-known engineer what sort of a locomotive he 
would design if his reputation depended upon the 
result. He had replied that he would, first of all, 
give the biggest possible boiler, and he had then 
gone on to say what he would not do. He would 
not compound ; he would not superheat ; he would 
not have piston valves; and he did not think he 
would provide a sight-feed lubricator. He was, of 
course, speaking from the narrow point of view of 
a works manager. There was, however, something 
to be done for the locomotive. Mr. Churchward 
had thrown out a hint in regard to superheating ; 
and certainly superheating had been very success- 
ful on the Continent and in America. He did not 
think that compounding had succeeded in America. 
When he was in Canada last June he had been told 
that there was infinitely more in superheating than 
in compounding ; but the chief drawback to super- 
heating was that piston-valves had to be used. 

Mr. James Stirling said that he agreed with the 
author in many of the details of his interesting 
paper. He himself was old-fashioned, and at the 
time of his early experience large boilers were only 
beginning to be thought of in this country. He 
was inclined to the opinion that locomotive engi- 
heers were going rather far with their big boilers : 
they wanted to make more steam than they could 
use. He had noticed that on the principal rail- 
ways, when a big engine was drawing a heavy 
train, at least 25 per cent. of the steam was being 
blown off; and this, he thought, was scarcely 
economical. He could not help thinking that 
enormous grate areas had a great deal to do with 
leakage of tubes and stays. In his day small fire- 
boxes, of 5 ft. by 3} ft., were used ; and, in ninety- 
nine cases out of a hundred, engines were started 
with the tubes perfectly tight. If, through the 
carelessness of firemen, blow-holes were formed 
in the grate, leaking was forthwith set up. If that 
were the case with the smaller boxes, the mischief 
Would be accentuated with larger grate area, the 


difficulty of maintaining good firing being greatly 
enhanced. Turning to the question of feed-water, 
the — had introduced the feed in every con- 
ceivable position. He had delivered it near the 
smoke-box tube-plate, directing it straight back to 
the fire-box ; he had inserted it over the top of 
the fire box in front of the tubes, but that 
only clogged the tubes close to the tube-plate ; 
and he had sent it in at the side of the fire-box, 
with the result that all the stays began to leak 
forthwith. He then fed the water in the old 
way at the bottom of the boiler, and this last 
method gave him command of the situation, as he 
could clear away the mud which collected ; because, 
as all who had anything to do with locomotive 
boilers knew, the moment water was heated it pre- 
cipitated any deleterious matter in suspension. 

He did not propose to go into the question of 
construction, but would say that the illustrations 
of boilers which Mr. Churchward had been kind 
enough to give had (to the speaker) an extraordi- 
nary appearance ; they might be good, but they 
were not ‘‘ bonnie.” He could not speak as to their 
merits, but they were certainly shapeless. He was 
glad to hear that Mr. Churchward had discovered 
it was possible to get dry steam from locomotive 
boilers without the use of a dome. Thé large 
boilers were limited to a certain extent ; they had 
little things on the top of them that were of no 
earthly use for collecting steam. Many years ago 
Mr. Churchward’s predecessor introduced these 
little domes on the Great Western Railway, accom- 

anied with internal steam-pipes. Messrs. W. 

awthorn and Co. had delivered to the Glasgow 
and South-Western Company (where the s er 
served his apprenticeship) some little four-wheeled 
engines with internal steam-pipes, which gave drier 
steam. When he (the speaker) began building loco- 
motive boilers the steam space between the crown 
of the shell and the top of the tubes was 15 in. 
Later on, with a view of getting drier steam, he 
lowered the tubes inch by inch, until he got them 
down to 24in. At this point he obtained very good 
results, and was contol § to reduce the heating sur- 
face in the tubes. 

Mr. C. E. Cardew, who informed the meeting 
that he had only recently returned from Burma, 
said that his practice had been with rather smaller 
boilers than those which formed the subject of 
Mr. Churchward’s paper ; in fact, the whole of the 
speaker’s experience Rad been with the metre gauge, 
upon which very heavy engines were not employed, 
although bigger locomotives were coming into use. 
Mr. Churchward had referred in his paper to the 
much greater experience gained in America than 
in this country with the wide fire-box; and the 
author had said that, so far as he had been able to 
ascertain, it had been found that poor coal could 
be burnt in large quantities with much greater 
facility and economy in that type than in the 
narrow pattern. The speaker had had an experi- 
ence which did not at all confirm the author’s 
view. When in Burma they had certain filthy 
stuff which was described as cual; it was some- 
thing between German brown coal and lignite, and 
it became a question of building a special boiler 
in which to burn this material. He had therefore 
applied to the Baldwin Locomotive Company to 
advise upon the question. They furnished him 
with a design having a Wootten fire-box, but 
with practically no other alteratiofi to the boiler. 
The Baldwin Works had already supplied such 
fire-boxes for use in Japanese locomotives, which 
burnt a similar kind of coal, and these fire-boxes 
had been successful. To ensure that the de- 
sign should be the most appropriate to the 
purpose, the speaker had sent to the Baldwin 
works a quarter of a ton of the coal in question— 

ton of the best of it and } ton of the worst. 

hen, however, the fire-box was set to work, it 
failed to burn the coal; why this was so the speaker 
had not yet discovered. Probably some further 
alterations were needed to the draught and the 
front-end arrangement. Manyalterations were made 
without producing satisfactory results. He then ven- 
tured upon an experiment. He tried the Wootten 
fire-box with the very best of that kind of coal 
he could get, putting the boiler into running with 
a number of others, working the same train, with 
the same enginemen, over the same road, but occa- 
sionally changing the men soas to get a fair average. 
As a result of the experiment he came to the con- 
clusion that the old narrow fire-box burned that 
lignite quite as well, if not better, than the Wootten 
fire-box. None of the engines did the work satis- 





factorily ; and it was only with the greatest care 
that the traffic could be maintained over the long 
duration of the experiment. Feeling that the experi- 
ence was not quite complete, he put the Wootten 
fire-box upon the best Bengal coal—as good as 
North-Country coal—when it at once showed a re- 
markable efficiency. It not only steamed a great 
deal better than the narrow fire-box, but during 
one part of the month topped the list. The infer- 
ence was that the Wootten fire-box was an improve- 
ment on the narrow type when good coal was used, 
but was not necessarily an advantage where bad 
coal was employed. He could offer no reason for 
this ; he had not been able to ascertain the cause, 
nor did he think it likely it would ever be definitely 
known. 

Mr. Cardew next pointed out that Mr. Church- 
ward had referred to the serious difficulty occa- 
sioned by the leaking of tubes in boilers with 
wide fire-boxes. He had gone on to state that the 
trouble was quite general, and that the Master 
Mechanics’ Association had a committee specially 
to inquire into the question. Commenting upon 
this, the speaker said that Mr. Churchward had 
not explained exactly what the trouble was, so far 
as his (the author’s) own boilers were concerned, or 
what he proposed to do in his own case. In the 
speaker’s opinion, Mr. Churchward had based his 
remarks too much upon American experience and 
American methods of overcoming the difficulty. 
He had hoped to gather from the paper the extent 
of the leakage, and how it was proposed to get over 
it. Mr. Hughes had observed that the leakage 
only took place when steel tube-plates were used. 
The speaker had had experience with both steel and 
copper tube-plates, and he would not care to say that 
the steel tuheptabe leaked more than the copper 
tube-plate, but he had found that steel tubes in 
copper plates gave trouble, whereas copper tubes 
in steel plates did not necessarily give rise to 
difficulty. Mr. Churchward had further pointed out 
in his paper that, by directing the feed back towards 
the fire-box, considerable assistance was probably 
given in feeding ‘‘solid” water back to the firebox 
end, where the tubes were hottest. The speaker 
held the opinion that this ought to have been done 
long ago, and he was glad to find his views con- 
firmed. For many years the idea had prevailed that 
water must be supplied to the boiler without being 
directed near the fire-box, and he had _ seen 
some curious contrivances in the shape of bent 
tubes introduced in order to deflect the water to the 
front end. He observed from Mr. Churchward’s 
paper that the addition of a coned barrel connec- 
tion to a boiler was stated to give a greater area of 
water-line and larger steam capacity. He did not 
quite understand whether the author meant that 
that was his experience, or if it was the original 
intention of the design; if the latter, he thought 
the author was mistaken. In 1887 a paper was read 
by a member of the Institution—Mr. Brown, late 
Superintendent of Motive Power on the Canadian 
Pacific Railway—on ‘‘ The Building of Locomotives 
in Canada.”* In that paper it was stated clearly 
that the coned barrel connection was put in 
originally to prevent the water in the fire-box 
from being shot ahead into the barrel when the 
engine plunged into snow. Subsequent experience 
showed them, however, that by tapering the boiler 
they could avoid this passage of water to the front 
end, and keep it where it was wanted. 

He had been interested to learn about Mr. 
Churchward’s experiments with Taylor-iron stays ; 
he (the speaker) had often wondered why York- 
shire iron had not been more frequently used in 
this country. His impression was that this iron 
was thought too hard for putting into copper fire- 
boxes. e considered it late in the day to make 
experiments to find out whether Yorkshire iron 
was fit for water-space stays ; that question might 
be regarded as settled by the American and 
Canadian experience over their great length of 
line, and by the fact that thousands of portable 
and semi-portable boilers, constructed by the most 
reputable builders in this country, had been stayed 
with nothing but Yorkshire iron. Mr. Churchward 
had made certain remarks with reference to the 
brittleness of Yorkshire iron ; and he had told the 
meeting how horrified he had been to find that he 
could break stays of that iron witha hammer. In 
the course of a visit which the speaker had paid to 
Canada, when going through workshops with Mr. 
L. Johnson, Assistant Superintendent of Motive 
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Power, he had seen men breaking the stays out of 
a condenined fire-box in the way Mr. Churchward 
had described. A 14-lb. hammer was used, and 
the stays were knocked off one after the other. 
On inquiring how long that fire-box had been in 
existence, he was told it was twelve years old. 
He was further informed that if he liked to test 
one of the stays, he would find it perfectly ductile, 
and of the full original strength. 

With regard to the size of the boilers, he had 
seen, on the other side of the Atlantic, a larger 
boiler than the Canadian Pacific boiler illustrated 
in Fig. 19 of the paper (see Plate XIV., published 
with our present issue). He believed this latter 
was for a freight locomotive, whereas the boiler 
he had seen was for a new passenger engine, very 
similar in point of type to the Chicago, Burlington, 
and Quincy boiler shown in Fig. 9 (see Plate XI.), 
it having the same peculiar set-back on the front 
leg of the fire-box. Mr. Hughes had alluded to the 


serious grooving that had recently come about, but | 


the speaker’s experience in India pointed to the 
fact that grooving was as bad thirty years ago as 
to-day ; in fact, there had been an improvement, 
for there was not now the same trouble through 
excessive grooving of fire-boxes above the founda- 
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tion rings. Twenty years ago, when he was on the | experiments, applied the cleansr to all the com- 
Rajputana Railway, the water they had to use was | any’s boilers; and he would strongly recommend 
of the worst description, containing something like | asaiies engineers who had trouble in getting | 
20 grains of sulphate of magnesium to the gallon. | rid of dirt in big boilers to adopt this appliance. 
This was probably the worst salt to get into loco- | Mr. King said that, as Mr. Churchward’s works | 
motive feed-water. Mr. Hughes had also men-| manager, his province was to carry out the latter’s| 
tioned some experiments that he had made to pre- | designs. ‘The illustrations attached to the paper 
vent pitting. The speaker had made identical experi- | showed the increased tube surface, the conical 
ments in the workshops of the Rajputana Railway | barrel, and the improved area for the free circula- | 
in the year 1880. He did not, however, line his boilers | tion of the water through the sides and back plates 
with sheet lead, but with a coating of red-lead | of the fire-box. These features had given the Great 
putty, and over that was placed good Russian iron, | Western Railway Company unqualified satisfaction, 
for the purpose of keeping the putty in place ; the | whatever might have been the experience elsewhere. 
plate of iron was held down to the barrel of the |The use of higher pressures on the Great Western 
boiler by studs. These boilers ran for two years, and | Railway—the steady rise from 150 lb., which had 
when they came in for examination, the red lead | been their standard and that of other railways for 
was found quite intact, while the sheet iron over it | years, to 165 1b., 180 ]b., and 200 lb., with 225 1b 
was none the worse. By these means the boiler|as a limit—had not produced that increased diffi- 
barrels had been saved from pitting. He had left | culty which, with some people, was expected to vary 
that railway, and although he had not since had | asthe arithmetical ratio of the pressure. Any diffi- 
occasion to investigate the matter further, he was| culties they had in using locomotive boilers were, | 
confident that that method of protection could be | at any rate, not of that character; indeed, they had | Fic. 131. Pyeumaticatty-Ratsep 90-Fr. Texe- 
safely applied, and the chance of pitting removed. | no special troubles incidental to higher pressures.| scopic Lona LappER ; ConstRucTED BY Messrs. 
It might be of interest if he stated that in those | Success, however, was not reached without constant| Fries, FRANKFORT. 

days the boiler pressure was 140 Ib. to the square | care; but the difticulties had not been proportionate | : 

inch. He was much interested in Mr. Hughes’s|to increased pressure. He considered that stay|had found that the consumption of ferrules had 
experiments with the corrugated fire-boxes, but it | leakage was a difficulty of an international char- | steadily decreased during the last four or five years, 
would have added further to the knowledge on the | acter, as those who had been present at the Wash- | for the reason that the need for them had ceased to 
subject if Mr. Hughes had explained in what way | ington Congress of last year must have heard. It) exist. Many people thought that a tube connec- 
they differed from the fire-boxes of Mr. Cornelius | was not a question between the ability of one metal | tion could not be ey secured into the tube- 
Vanderbilt, who introduced the same thing in|or another to resist stress between the outer) plate without a ferrule ; but in his company the 
America some years before it was thought of|shell and the shell of the fire-box, but entirely) life of a set of tubes was frequently finished with- 
in England. It would be of interest to know| depended on the capacity of the metals to resist} out a ferrule being inserted. Contrary to the 
which was the better of the two. Mr. Stirling had | the erosion from gases passing over the heads ; the| practice of those who used the old - fashioned 
remarked that apart from keeping tubes from leak- | stays themselves were often perfect when the heads | Dudgeon expander with the largest diameter 
ing, great difficulty had been found in getting the | were gone. That was the one great difficulty about| of the cone outwards, his company supplied 
dirt out of the boiler. In this connection the | staying as he knew it, and in that connection| their men with expanders having the largest dia- 
speaker referred at some length to the Hornish | nothing—although they had run through the gamut | meter just within the water space on the inside of 
boiler-cleaner, which he had fitted to some locomo- | of the bronzes—had been so satisfactory as copper.| the tube-plate. By setting up the expansion on 
tive boilers with great success. With the sanction; In dealing with tubes there were other con-|that line they had secured almost complete im- 
of his directors he had, after carrying out prolonged | ditions to consider. The Great Western Railway| munity from tube troubles. Inspectors might 
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be sent out, and required to submit an honest 
report that the tubes were leaking, and there was 
every certainty that such a — would be forth- 
coming on every occasion. The intelligent man, 
however, would want to know when those tu 
were leaking. If a leak were found at 80 lb. of 
steam, when the boiler was being fired up, and was 
noa-existent when a working pressure was reached, 
and while the engine was on the road, no alarm 
need be felt on the score of leaky tubes. Mr. 
Cardew had spoken of his experience in Burma, 
and had brought a mechanical cleaner to the 
notice of the meeting. The speaker would say 
that such a device was not unknown in this 
country, and he had had precisely such an appa- 
ratus as Mr. Cardew described under his observa- 
tion for some time. He had reason to believe that 
friends of his who employed it were exceedingly 
satisfied for a short time—some two or three 
months—but he had not found their satisfaction to 
be cumulative. Referring to the apparent brittle- 
ness of Taylor-iron stays in a locomotive fire-box, 
the experience he had had in America resembled 
that of Mr. Cardew, with the exception that it was 
not confined to Taylor-iron stays, but extended to 
reputed Taylor-iron stays and some of the finest 
American ironwork. He had himself struck off 
fourteen such stays, and not more than one of them 
wanted a second stroke from a very light hand- 
hammer. The speaker concluded his remarks by 
observing that the list of plates attached to the 
author’s paper might with advantage be extended 
by illustrations showing the method of tube ex- 
pansion adopted at the Great Western works. 

The’ President at this point announced that the 
discussion would be adjourned until the next meet- 
ing, which takes place on Friday, March 16. The 
proceedings then terminatéd. 








THE CONTINENTAL FIRE SERVICE. 
By Epwin O. Sacus, F.R.S. Ep., Architect. 
(Continued from page 176.) 
Germany.—Mecuanicat Lona Lappers— 
(continued). 


In Fig. 126, page 234, there is shown a further 
evolution of this appliance, where the base or turret 
which serves for turntable purposes is converted 
into a tank filled with water, which can be put on 
to the fire by the aid of CO, ; or, in other words, we 
have a combined CO, chemical fire-engine with the 
long ladder, the tank of the engine serving as a 
base for the long ladder. These long ladders are 
not intended to be 80-ft. long ladders, but only to 
do the ordinary work of 60-ft. and 70-ft. ladders. 
They are much of the same style as those that have 
been recently employed so effectively in Vienna (see 
the two-page plate of January 27, 1905), and they 
are generally known in Germany, as in Austria, 
as the ‘‘ Miiller”” combination pattern—i e., they go 
by the name of the chief officer of the Vienna 
brigade, and not by that of the German or Austrian 
makers. The number of CO, cylinders has naturally 
had to be increased, as they have to do a consider- 
able amount of work, both in raising the ladder 
and in working the engine. This is probably the 
most compact appliance of its kind, and as such 
calls for every attention. For the first attack, this 
appliance in a way comprises everything required 
by the first squad of firemen on the scene. 

Beyond this, the same firm at Nuremberg con- 
struct a metal 80-ft. long ladder, i.e., the Schapler 
improved ladder, which we believe is now also 
constructed by several other firms in Germany 
under licence, Herr Schapler, the inventor, being 
the chief ofticer of the Frankfort brigade. The 
Schapler ladder, as originally designed and exhibi- 
ted at the Paris International Exhibition, at the 
Berlin and London Fire Exhibitions of 1901 and 
1903, was a pneumatic metal telescopic turntable 
long ladder ; and although it found favour in many 
directions, and, for instance, was largely introduced 
in Vienna (see the two-page plate of January 27, 
1905, to which illustration I would refer), it did not 
enjoy great oo apesg- The design was, in fact, 
much criticised at the time, on account of the 
absence of an alternative manual gear, and the risk 
of any expansion of the metal tubes when near a 
fire resulting in the appliance jamming. The 
ladder, as now constructed by Messrs. Braun, how- 
ever, shows, among other improvements, that the 
ladder proper is provided with railings in the 


form of light stays, a point to which, as indicated, 
I attach much importance. 


Further, there is 








an alternative manual gear; and besides this, the 
compressed air olalanlig used is ve by CO,, 
aucbest in such a manner as to make the working 
simpler. All this, of course, transforms the Schap- 


bes | ler ladder into a very different —- from that 


originally put forward in Mr. Schapler’s name. 
Personally, [am one of those who do not favour the 
metal long ladder for fire-brigade work, on account 
of the risk of parts jamming, having regard to the 
considerable variations of temperature to which it 
must be subject; but with careful handling, I 
think the Schapler type as now presented has 
considerable advantages, and will hold its own in 
many directions, I am presenting in Figs. 127 
and 128 two variations—horsed and self-propelled 
respectively—of the Schapler ladder as now used. 

Amongst the various types of mechanically-raised 
long ladders used in Germany, I give an illustration 
(Fig. 129, page 235) of the latest Ulm type of a 
mechanically-raised 80-ft. long ladder with turn- 
table ; it is self-propelled with the aid of a benzine 
motor-engine, which may also operate the raising 
gear, it, however, being possible to alternatively 
work the latter manually. 

The new Ulm appliance is designed to carry a 
foreman and six men, and attached to it, as will be 
seen from the illustration, is a hose-reel. The 
appliance is one that was purchased by the Cologne 
Fire Brigade last year, and the reports upon it are 
satisfactory. Its design opens up a fresh field in 
providing power which can can be used equally 
well both for self-propulsion of the appliance as for 
the raising of the fad er. 

The primary disadvantage of the appliance from 
the British point of view— and more particularly in 
comparison with the other appliances described—is 
its somewhat complex character—i.e., the lack of 
simplicity and the introduction of new elements for 

ssible failure at critical moments ; but, neverthe- 

ess, the efforts of the designers (Messrs. Magirus) 
are praiseworthy, and call for mention, and should 
result in a thoroughly serviceable appliance being 
constructed, such as their horsed CO, turntable 
mechanical long ladder, of which wee we have 
several examples in use in the British Isles. 

I also show, in Fig. 131, an outline drawing of a 
Schapler ladder constructed by a licensee (Messrs. 
Flader) as a compressed-air appliance with motor 
propulsion. The original type, as illustrated in con- 
nection with the Vienna fire service, was, I under- 
stand, constructed by Messrs. Fries, of Frankfort, 
as also its 90-ft. counterpart, as provided for the 
city of Frankfort. A striking example of the use of 
the latter is shown in Fig, 130—prepared from a 
photograph—which represents the ladder in actual 
operation, when manned and fully extended. 

As I have indicated before, it is not my purpose 
to enter into a long technical discussion here as to 
the merits and failings of the many different types 
of long ladders available in Germany ; and I should 
add that I have by no means completed my 
list of variations available by the illustrations 
presented here, as I have, for instance, not pre- 
sented quite half a dozen types of long ladder 
which are receiving some attention at the moment. 
I might say that when visiting, much by chance, a 
local fire exhibition that was held in Mayence in 
1904, on the occasion of the formation of the 
Imperial Fire Brigades’ Union of Germany, I found 
this exhibition to be mainly a long-ladder exhibi- 
tion, in which practically all the makers were 
presenting one or more types, and in most instances 
there were several examples of each type. It was 
only then that I realised what an enormous trade 
there was throughout Germany in long-ladder work. 
I, however, also soon found that these long ladders 
were not only constructed for the fire-brigade pur- 
poses, but were employed for innumerable require- 
ments for which their use is practically unknown in 
other countries. In the first place, I think I am 
rightly informed in saying that the manually-worked 
ladders found favour for certain military purposes, 
with the object of rapidly creating observation 
points at a considerable height ; and, of course, if 
one considers the matter, the weight is com - 
tively small compared to that of the weight of the 
vehicles that the Royal Engineers at times bring 
into operation with the view of bringing up plant 
for constructing look-out points. In certain direc- 
tions manually-worked long ladders were popular 
for the ordinary purposes of painting and cleaning 
facades and window-cleaning, the facility with 
which the ladders were brought to bear upon the 
exterior of a building being a very great advantage 
for this kind of work. ey are also apparently 


used as forming part of builders’ plant, when re- 
pairing facades or surveying their condition. They 
are used to a considerable extent for overhead 
telegraph work, and I believe they were also 
applied for various other purposes. What with the 
number of brigades in Germany, and their high 
state of equipment in ladder work, and what with 
this further outlet for the sale of long ladders beyond 
the actual fire service, the manufacturers are natur- 
ally able to accord the subject of their construction 
more time and money for experiments and models 
than is possible elsewhere. 


(To be continued.) 





WEST RIDING RIVERS. 

(Continued from page 177.) 
Arter this check a year was spent in negotia- 
tions ; but negotiations are vain where the de- 
featéd party is resolved to reap something like the 
fruits of victory ; and at the end of 1900 the Cor- 
ration deposited a Bill in Parliament for a second 
holt scheme, preferring a direct application to 
procedure by provisional order. Great modifica- 
tions were made in the scheme ; so great, indeed, 
as to indicate uncertainty of direction. The level 
of the tanks was raised from 210 ft. O.D. to 250 ft. 
O.D., to meet which a totally new site of tanks was 
chosen, a mile distant from the original site. 
The direction of the tunnel was altered, and its 
size increased from 8 ft. to 10 ft. in diameter, and 
in length from 24 miles to 2{ miles. The area 
scheduled was enlarged from 530 acres to 819 acres, 
of which 124 acres were required for tanks, build- 
ings, sludge treatment, double contact-beds, storm- 
water filters, &c., and 400 acres for land-filtration 
purposes, with an allowance for waste. The esti- 
mated cost was 540,000/.; but with the exception 
of the plan and section of the tunnel, no plans 
showing any structural works were deposited 
to justify or explain so large an expenditure, or 
to enable the opposing engineers to deal ade- 
quately with the scheme on its merits: an in- 
stance of the ease with which a great community 
may be committed by a committee to an enormous 

outlay, of which the end is by no means clear. 
The respective areas to be applied to the several 
— are worthy of notice. They are as fo!- 

ow :— 
Scheme of 1899. 

Area in Acres. 
(a) Tanks and buildings, storm-water filters, 
and a reasonable extension... ae wee 
(b) Artificial filters, 36 acres; extension, 

20 acres... ‘ee en a 


20 


56 


76 


Total 


Scheme of 1901. 

ee Area in Acres. 

(a) Tanks and buildings, 16 acres \ 26 
° «0 

extension, 10 ,, 


Do. . 
(6) Artificial filters, 48 acres \ 
J 


Do. extension, 30 acres 78 
(c) Storm-water filters ... 20 
Total . 124 


These figures disclose a discrepancy of views 
rarely paralleled in the evolution of a great scheme at 
so short an interval ; and this discrepancy is empha- 
sised when we consider the singular difference in 
levels of the outlet at the tanks—no less than 40 ft. 
being added to the level of 1899. 

Still another new feature was this : that the whole 
of the lands put forward in 1899 on behalf of the 
alternative scheme were now scheduled, whereas in 
the original scheme that part only was included 
which belonged to the Esholt Estate, the rest 
being ignored and spoken of slightingly by the 
promoters. It proved, moreover, that during 
the interval the Corporation had been at work 
buying all the properties they could lay their hands 
upon within this outside area, all of which contained 
beds of the Esker gravel, claimed by the Misses 
Stansfield’s advisers as valuable material for pur- 
poses of both construction and artificial filtra- 
tion. In the scheme now presented the ownership 
of the scheduled lands was as follows :— 


Acres. 

Esholt Estate... aaa 6904 
Bradford Corporation 604 
Other small owners ... 68 
Total ... 819 


The new proposal was capable of destroying the 
amenities of the Esholt Estate more completely 








than the former, if . were so minded. 
The whole of the central part, the hall and grounds, 
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parks, avenue, &c., were to be absorbed, and the 
owners to be left with only the circumjacent parts, 
amounting to barely one-half. Bradford, therefore, 
again encountered determined opposition, no over- 
tures for an agreement being made this time. 

The Bill came on before a Committee of the 
House of Commons on May 1, 1901. Mr. Hey- 
wood Johnstone, M.P., | peer The respective 
parties were represented as before, Mr. Balfour 
Browne, K.C., opening on behalf of Bradford. 
The Bill included powers for additional tramways, 
street improvements, gas-works, extensions, &Xc., 
with which we have no concern. The powers 
sought in relation to sewage treatment came on 
first. Mr. Browne again enlarged on the vast and 
increasing importance of Bradford, and was in the 
act of claiming a population of 300,000, 260,000 of 
which would drain to Esholt, when his own col- 
league, at a question by Committee, stated that the 
census return just issued showed 280,000 only. This 
did not warn Mr. Browne to revise his deduction 
based on present population, and he proceeded to 
say that in 50 years the population of 260,000, as 
he thought, would reach 530,000, or more than 
double itself ; the fact being that, taking the rate 
of the last decade—an increase of 14,081 only on 
265,728— it would take 134 years. He also gave— 
but this is by the way—a terse and lucid description 
of the bacterial treatment by contact, and of the 
nature of aerobic and anaerobic germs. 

He dealt fairly and sympathetically with the 
three co-heiresses of the estate—the Misses Stans- 
field—who were again present to defend their rights, 
and with their petition, which ended by praying 
for the rejection of the Bill, because (1) it would 
involve a heavy outlay which might be avoided, and 
would render unproductive the large sum already 
expended at Frizinghall; (2) because a better 
scheme could be devised for the treatment 
of the sewage of Bradford ; (3) because the exist- 
ence of the petitioners’ estate in its present con- 
dition was a matter of public advantage to a large 
proportion of the immense communities of factory 
workers around, and should not be interfered with 
without absolute necessity ; and (4) because no case 
of public advantage could be substantiated sufficient 
to justify the loss and injury to the petitioners. 
A final clause was inserted showing that, so far as 
the estate was concerned, the rejected scheme of 
1899 was the same as the present scheme, and that 
therefore the promotion of the Bill was vexatious, 
and the Corporation should be ordered to pay the 
costs of opposing it. 

Another petition appeared, that of several land- 
owning residents whose property was not touched, 
but who, having acquired valuable residential 
estates which they had selected because of their 
beautiful surroundings, objected to the unneces- 
sary intrusion of vast sewage works into their 
very centre. The promoters’ counsel laid great 
stress on the point that their presence once 
more in Parliament proved that no other feasible 
scheme was open to them; non possumus was the 
keynote. This assumed necessity exactly chimed 
in with the maturity of the property for realisa- 
tion and development. ‘‘ The property now is 
unquestionably ripe for being used for works and 
buildings of all sorts, and these ladies would, if 
they were prepared to sell, no doubt get a ve 
large price for it, because it is very valuable. An 
for this very large price they would be able to 
get what, to his mind, would be a very much nicer 
place than Esholt Hall.” We draw the reader’s 
attention to this utterance of Mr. Balfour Browne, 
which, as will be seen, was afterwards used effec- 
tively against himself when pleading for a low arbi- 
tration value. But what the Committee had to deal 
with was the mind of those who were to be for- 
cibly ejected from their ancestral domain ; and not 
with the assumed, but with the proved necessity of 
Bradford, the reply to the non possumus being a 
‘“non sequitur,” as to which opinions did not agree. 

As before, much was made of the difficulty of the 
wool-combers’ refuse ; but the first witness on this 
point, Mr. Ratcliffe, chairman of the Finance 
Committee, admitted first, that in 1897, while 
yiving evidence in favour of the Act of that year, 
he had said that there was no practical difficulty in 
the way of all the petitioners treating their own 
suds. ‘‘ After visiting the works I came to the 
conclusion that all the petitioners could treat their 
own suds upon their own premises.” He also ad- 
mitted that the Corporation, having got the powers 
they sought in 1897 to control the wool-combers’ 
effluents and secure their separate treatment, had 








done nothing in the way of putting those powers 
into force. Then, dealing with the Frizinghall 
scheme of 1894, he stated that 84,000). had been 
spent on land, roads, the beck diversion, and on 
the erection of works generally ; from which it 
appeared that although already more than half of 
the 150,000/. total estimated cost of that scheme— 
sanctioned as a complete means of dealing with the 
unique problem of Bradford sewage eight years 
before—had been spent, yet the city was still with- 
out any permanent works of sewage treatment, 
and the volume of sewage treated was only 1} mil- 
lion gallons daily, or about one-ninth of the whole. 

The first engineering evidence was that of Mr. 
Garfield, sewage works engineer of the Bradford 
Corporation, who, since the last inquiry, had taken 
this department of the city surveyor’s (Mr. J. H. 
Cox’s) duties, and had previously for eight years 
been manager of the Wolverhampton sewage works. 
He considered the 487 acres included in the 1899 
scheme as too small, and estimated that the popu- 
lation would double itself in fifty years; but this 
result could only be got (1) by assuming the total 
population of Bradford at 300,000, instead of the 
279,809 set forth in the census just completed ; and 
(2) by taking the increase of the last two decades 
instead of the last decade—a basis which in some 
circumstances may be justified. Writing, however, 
after the lapse of nearly five years of a second 
decade, the aspect of the staple trade renders it 
doubtful if even the increase of the last decade will 
prove to be maintained. He was also of opinion 
that the great tunnel sewer, 3 miles long, should 
discharge easily 180,000,000 gallons daily, or six 
times the estimated future Sep-ceaiber flow of 
30,000,000 gallons, which was two and a half times 
the estimated present flow. 

Mr. Pember’s cross-examination elicited that 
during the two years. which had elapsed double- 
contact treatment had never been applied, even 
experimentally, at Bradford. The witness claimed 
that they had done what was equivalent by applyin 
single contact with a depth of 5 ft. He also state 
that the trees in the park, as well as the garden and 
shrubberies, would be preserved, which brought on 
the question as to what they were going to do with 
the 100 acres of land so occupied, and if he ever knew 
anybody use a perk, with all its standing timber, for 
sewage-disposal purposes; the answer to which was 
that the engineer did not see why it should not be 
done, though he did not know of a case. The 
witness also stated that even if all the wool-combers’ 
refuse was taken out he would not advise the reduc- 
tion of the area by one acre. This led to the ques- 
tion as to why Bradford, with its 260,000 popula- 
tion, should require nearly thrice the area that 
Manchester thought sufficient for its population 
of 564,000, and four times as much as Shef- 
field, with its population of 381,000, and_ its 
rew scheme of bacterial treatment, from which 
area, as was afterwards given in evidence, Shef- 
field permitted the Rotherham Rural Sanitary 
Authority to acquire 5 acres for the future needs of 
Tinsley drainage. No reason was given for these 
singular discrepancies in the needs of great cities, 
except that they were necessary, or were thought to 
be so. Those who thought they could read be- 
tween the lines conceived that a very simple 
solution was offered by the anxiety of the Corpora- 
tion to preserve the amenities, so far as they 
could, of the parks, the shrubberies, the hall and 
gardens, the great avenue of 10 acres, &c. These 
wise people did not think it impossible that, after 
the acquisition of the estate, excellent reasons 
might readily be forthcoming for even changing 
the site of the tanks and sludge treatment, so as to 
still further shield such amenities. Then, with 
a cleansed River Aire, a great public park might 
blossom out of sewage exigencies—a worthy rival 
to the Roundhay Park of the city of Leeds. To 
such vain imaginings do men’s thoughts wander ; 
how vain they know who best understand the cor- 
porate conscience. 

Coming to the unique difficulty of Bradford 
sewage, the witness admitted that although all the 
wool-combers concerned had received notice, no 
action had been taken in any case, whereupon Mr. 
Pember bluntly said, ‘‘ We call it brutum fu’men, 
which is Latin for ‘sham.’” A report was read 
to the witness, drawn up by the Sewage Committee, 
on their visit in May, 1900, to the works of Messrs. 
John Smith and Sons, Limited, Field Head Mills, 
Bradford, signed by Mr. Garfield and the chairman 
of the Sewage Committee. This visit was to 
inspect a new method of dealing with suds from 








wool-washing by what was known as the Smith- 
Leach process. The report stated that 9000 gallons 
of suds were being treated daily, with the result 
that more grease was recovered than was the case 
when 12,000 gallons were treated by the old method 
—treatment by sulphuric acid in settling-tanks. 
Briefly, the method separated the grease, the 
potash, and the sand, and produced an effluent of 
pure distilled water, which could be used in washing 
wool, practically no effluent remaining to be dis- 
charged into streams. This was accomplished by 
concentration, distillation, and mechanical separa- 
tion, the interesting details of which need not be 
described. What we are concerned about here 
is the following opinion of the Committee :— 
‘*The method adopted by Messrs. Smith and Leach 
is one capable of being used on a comparatively 
small scale, while for combinations of wool-comb- 
ing works it could be economically adopted with 
very great advantage.” Although his signature 
was attached to this opinion, Mr. Garfield had now 
reason to doubt the economical cust of this process 
in its application to small works, and especially 
where the percentage of grease was small ; but it 
is thought by capable and impartial judges that 
had it not been for the unfortunate issue of the 
great combination, too well known in the financial 
world as the ‘‘ Yorkshire Wool-Combers’ Associa- 
tion,” this remarkable process would have received 
the attention it merits. 

Other local witnesses followed. By one of them 
the value of land treatment was illustrated by the 
case of Edinburgh, whose sewage had manured the 
gravelly soil of the Craigentinney meadows for 
many generations. But this is neither the utilisa- 
tion of sewage nor its purification. The farmer 
= on what he wants, and the rest pollutes the 

orth by foul rivulets of sewage, which any curious 
observer can see for himself as he walks along 
the western Portobello sands. He can also see 
that the irrigated soil at Craigentinney is neither 
boulder clay nor waterlogged silt, but gravel, lying 
high and dry on undulating slopes. . 

r. Chatterton, C.E., specially addressed him- 
self to the inadequacy of the alternative scheme, 
no attempt being this time made by the Corpora- 
tion to exclude it from the purview of the Com- 
mittee. He desired to show that only 115 of the 
214 acres were at all suitable for the purpose. 
Being asked if the Local Government Board, in 
1894, had not sanctioned the small area of 50 acres 
at Frizinghall for a complete scheme, he said that 
it was probably the greatest error that Board had 
ever made, and that things were done in 1894 
which would not be done now. This gave an open- 
ing for a skilful cross-examination by Mr. Tindal 
Atkinson, who said :— 

‘*Has not what we have learned since been in 
the direction of requiring less rather than more 
land for the purpose of sewage disposal ?”"—‘‘No.” 

**Ts not a bacterial - - 48 a matter of prin- 
ciple, a concentrated form of land filtration ?”— 
‘7 ndoubtedly ; and that is what we propose 
here. 

‘* Since 1894—since the Local Government Board 
sanctioned the acquisition of those 50 acres at 
Frizinghall (of which some 11} acres were absorbed 
by the beck and the road)—the discoveries with 
regard to the treatment of sewage by bacteria 
would tend to limit the necessity rather than to 
extend the necessity of land required for filtra- 
tion?” These questions ultimately brought the 
admission that the reduction in area gained by 
the substitution of a scientific for an unscientific 
method of filtration was economy—3 to 4 acres only 
being required for one million gallons of sewage per 
day as against 30 acres of land. 

The danger of the treatment of Bradford sewage 
within the borough boundaries was duly emphasised, 
but no witness could deny that the same danger 
existed in 1895, when Frizinghall was claimed not 
merely as the best site, but as the only site. Mr. 
Chatterton said he was not at all sure that a bacteria 
bed—he would not say badly treated, but not 
treated with the utmost care—would not cause 
an intolerable nuisance. This opinion may be com- 
pared with Dr. Sims Woodhead's memorable repl 
at the 1899 inquiry:—‘‘Is it the fact that if 
ordinary sewage is put in a contact bed, you can 
sit there without any knowledge that there is any 
sewage there/”—‘‘ Yes.” Mr. Woodhead was‘a 
Bradford witness. It may also be compared with 
the results now in evidence at the nchester 
works, where 45 acres of single contact beds may be 
seen at work without any smell which by the utmost 
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FERRO-CONCRETE VIADUCT AT GENNEVILLIERS, NEAR PARIS. 


CONSTRUCTED BY M. EDMOND COIGNET, ENGINEER, PARIS, 


— (For Description, see Page 240.) 
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stretch of the imagination can be called intolerable. 
Mr. Chatterton suggested also that clayey land, 
even if useless for filtration, should be acquired, 
inasmuch as at a very small cost it could be raised, 
with ashes or other material of that kind, so as to 
become suitable. 

Sir Henry Roscoe enlarged upon this, statin 
that he would make a sort of artificial filter be 
from the whole of the clay land, in which he 
would spread 2 ft. or 3 ft. of cinders. The 
obvious answer to these proposals is that if the 
land is to be artificially prepared for filtration, the 
case for land filtration vanishes. To cover 400 acres 
to a depth of 2 ft. or 3 ft. with ashes, or other 
similar material, would entail a gigantic outlay, 
compared with which that of the best-designed 
filters or bacteria beds of graded material would be 
small. On this point sewage engineers will note 
that 400 acres were intended to pass a present-day 
weather flow of 12,000,000 gallons, or at the rate 
of 30,000 gallons per acre per 24 hours, and a 
future dry weather flow of 30,000,000 gallons, or 
at the rate of 75,000 gallons per acre per 24 
hours. Curiously enough, no proposal was given 
in evidence by the opponents of the Bill to utilise 
the vast quantity of good gravel from the Esker 
beds lying upon the estate, for the purpose of 
lightening the strong clayey soil, which could 
be done for one-third the cost of ashes. At 
the previous inquiry of 1899, the late Mr. Santo 
Crimp said :—‘‘ If you takea bed of natural gravel ; 
if it is the very best filtering land you can get any- 
where in the country, the limit of that land for 
clarified sewage is 30,000 gallons per acre per day, | 
and no more; it will not take more; it will get 
sewage-sick if you put more on.” That able engi- 





neer was speaking from his experience at Wimble- 
don, where for many years he had charge of what| 
was admittedly the finest land in use for inter- | 
mittent filtration in this country. He had there | 
applied the test, and had proved 30,000 gallons per | 
acre daily to be the limit of the land’s capacity. 

It was enforced upon the Committee by the 
opposition that there could be no other result than 
sewage-sickness from the application of such enor- 
mous volumes of an effluent not already sufficiently 
pure to be ed into the River Aire between 
Leeds and Bradford, to land already in large mea- 
sure surcharged with wet for a great part of the 
year ; and that the formation of adangerous morass 
would ensue, lying partly within the Borough of | 
Bradford. In a word, it was contended that that! 
area was far too small for land filtration, and far too 
large for scientific filtration, which latter method 
presented that concentrated efficiency which the 

sroximity of the two great boroughs of Leeds and 
Bradford demanded, in preference toa morass filling 
the available bottom land of the valley. 

The late Mr. Mansergh again appeared for the 
Corporation. Almost immediately after taking his 
seat he frankly avowed that with regard to the 
Frizinghall scheme the whole thing was a mistake. 
** Tt wasa mistake on my part to give the qualified 
assent I did ; it was a great mistake on the part of 
the Local Government Board to sanction the scheme. 
Everybody appreciates that now.” The frank admis- 
sion of error is good; but in matters of great import 
such errors do not inspire confidence. Mr. Mansergh 
attached great importance to the site of tanks 
proposed by the Corporation as compared with that 
set forth in the alternative scheme; the prin- 
cipal reason being its greater elevation by 123 ft. 
(tank surface), althcugh in 1899, after he had 
realised the mistake of 1895, he had supported Mr. 
Cox’s scheme with a tank surface of 274 ft. lower ; 
that scheme being then in his opinion the best 
scheme for Bradford. 

Another remarkable admission is contained in 
the answers following :—Q. 1497. ‘* And are such 
tanks (bacterial beds) required for the purification 
of the sewage to such an extent as will admit 
of it being discharged at once into the river ?”— 
** I believe that can be dore ; but the present pro- 
posal is, that after the sewage has passed through 
the bacterial beds it should go upon the land avail- 
able.” Q. 1498. ‘* In your opinion, with the normal 
dry-weather flow, would it be possible to obtain 
this degree of purification ?’—‘‘ Yes.” Inasmuch as 
the scheme Mr. Mansergh was supporting included 
the full area of bacterial beds considered sufficient 
—48 acres—the case for demanding land in addition 
seems very obscure after such an admission. He 
then, in cross-examination, said that the provision 
for the bacterial treatment of 50 million gallons per 





day, or four times the present dry-weather flow, 


which the alternative scheme of 236 acres would 
afford on his own basis of 4 acres of filters per mil- 
lion gallons daily, would go on fora certain time, but 
not long enough for the growth of Bradford. Pro- 
vision for four times its present population of 
260,000 was not sufficient! Then, in truth, the 
scheme of 1894, with its 38 acres of net available 
area, was a mistake. But, to a plain man, the 
more recent scheme of the Corporation would seem 
equally a mistake. Between them, lying some- 
where in Aristotle’s mean, the truth might be found. 
Continuing, he was not alarmed at the fact that 
on one side the site of the proposed settling-tanks 
would entail a cutting of 45 ft., and at the other 
the foundation would be 6 ft. out of the ground, 
although concerned at the prospect of provision 
for only four times the present dry-weather flow 
from a city which at present, and for a dozen years 
past, seems to be coming near to its full organic 
growth, although increased by the mechanical opera- 
tion of annexation. 

It is interesting to note that Mr. Mansergh’s 
experience confirmed, in a sense, that of Mr. Santo 
Crimp as to the passage of sewage through a 
first-rate land filter. At Lincoln, he found, after 
ten or twelve years, land still receiving 30,000 
gallons of sewage per acre per day with perfect 
efficiency. 

For the third time Professor Dewar explained his 
reasons for setting aside that scheme, which, chiefly 
on the weight of his evidence, the Local Govern- 
ment Board in 1894 had sanctioned as the only 
practical scheme open to Bradford. He again 
stated that the adoption of a scheme of separate 
treatment of the wool-combers’ suds would remove 
the essential difticulty—lanoline—if they had power 
to make that compulsory, and it would psy manu- 
facturers to do it; and that the sole alternative 
was for the Corporation to become fat-manufac- 
turers themselves, constructing a separate system 
of sewers and concentrating the treatment at a 
factory. When this was done the unique difticulty 
of Bradford sewage would be gone. He also said 
(Q. 1736) :—‘‘ My evidence is that I got out some- 
thing like 60 per cent. only of the total impurity, 
and then the filtration of that did not improve it.” 
Again, Sir Joseph Leigh (one of the Committee) 
(Q. 1754), asked :—‘‘ And the remaining 40 per cent. 
you pass through a filter ?’—‘‘ Yes.” ‘* Without 
materially altering its condition ?” — ‘‘That is 
true.” Why, in order not to alter materially the 
condition of the effluent, a beautiful estate should 
be taken from its owners, to the extent of 819 
acres, did not appear. 

The intricacies of scientific evidence were illus- 
trated in the examination of Dr. G. Woodhead. 
Since the previous inquiry he had been at work 
experimenting, and had enlarged his conclusions 
in favour of adding land to the chemical and bac- 
terial treatment. ‘‘All the land and all the 
additional treatment that it is possible to obtain ” 
(1772). Then the chairman asked : — ‘‘ Do I 
understand you to say that the mere fact of 
this Bradford sewage requiring chemical precipi- 
= is an argument for having more land?” 
—‘* Yes.” 

The next witness, Dr. W. M. Wilson, chief in- 
spector of the West Riding Rivers Board, cleared 
the way on one important item. He spoke as an 
impartial witness, desirous of seeing the rivers of 
his great industrial district reasonably cleansed ; 
and was of opinion that there was no objection to 
the treatment of storm water in filters at Frizing- 
hall. This was one of the points of the alternative 
scheme, the opposing engineers showing that it 
would diminish the maximum flowthrough thetunnel 
outfall to three times the dry-weather flow, and thus 
diminish the size and cost of that expensive part 
of the scheme ; but even this expedient for in- 
creasing the efficiency and reducing the cost of the 
scheme was rejected by the Corporation in their 
eagerness to absorb the Esholt Estate. Dr. 
Wilson also mentioned he had pressed upon the 
Association of Bradford Wool-Combers the adoption 
of the Smith-Leach process of recovering the whole 
of the products of their suds. 

Finally, this witness said that a very much better 
result would be got by final purification of the 
sewage through land than by any bacterial treat- 
ment ; but whether this was a statement applyin 
to suitable land in general, or to the ssieseel 
land in ticular, was not stated; but from 
the coincidence that he agreed with Mr. Santo 
Crimp’s estimate of 30,000 gallons per acre as 
the maximum flow which land would take, it 








would appear that he had in his mind the highest 
class of porous land, and not such land as the 
great bulk of that scheduled. 


(To be continued.) 





FERRO-CONCRETE VIADUCT .AT GENNE- 
VILLIERS, NEAR PARIS. 

On pages 238 and 239 we give illustrations of 
a ferro-concrete viaduct erected near Paris by Mr. 
Edmond Cvignet, to carry the branch of railway con- 
necting the new gas works there with a quay. The 
viaduct, of which only a portion is shown in Fig. |, 
consists of twenty-two spans, of which twenty are 
of 5 metres span, one of 9 metres span, and the other 
of 5.480 metres span. Its extreme width is 12.620) 
metres, but at one end it contracts to a width of 7.820 
metres, and at the other to 5.270 metres. It serves a 
coal-store, also constructed of ferro - concrete, and 
the railway carried passes completely through the 
building in question on to a second viaduct of thirty- 
eight spans, at the opposite side, which is also built of 
ferro-concrete, the combined length of the two viaducts 
being about 700 ft. ~ At their narrowest parts both via- 
ducts (see Figs. 2 and 3) accommodate two lines of stan- 
dard-gauge railway track, four tracks and cross-over 
roads being provided at the widened portions, as shown 
by the enlarged section, Fig. 4. The trains which pass 
over the metals are made up of a 50-ton engine followed 
by a series of wagons weighing 30 tons in the loaded 
condition. Before deciding on the adoption of ferro- 
concrete tenders were obtained for executing the work 
wholly in steel, but it was found that the cost of a 
purely metallic structure would be about 30 per cent. 
more than the ferro-concrete. A large proportion of 
the saving was accounted for by the difference in the 
character of the labour employed, since with ferro- 
concrete most of the work can be executed by un- 
skilled labour, which is generally obtainable in every 
locality ; whilst in the case of steelwork a large staff 
of skilled erectors would have had to be supplied by the 
contractors, In the present instance the skilled staft 
consisted solely of two men and a foremen, who fixed 
the shuttering ; the whole of the concrete mixing and 

lacing, and the erection of the iron-work, being done 

y the common labour of the locality. A further saving 
resulted from the fact that the materials could be 
shipped in quantities and sizes easily handled, consist- 
ing as they do of round steel bars ranging from } in. up 
to 14 in. in diameter, river sand, ballast, and Portland 
cement. 

As is well shown in the photo-engraving, Fig. 8, the 
viaduct is built on a post and lintel system. The 
columns are of square section, monolithic with the 
concrete girders above them, and are spread out into 
brackets below, to give alarger bearing on the founda- 
tion blocks, which are of masonry. The ground is 
clay. In the wider portion of the viaduct, Fig. 4, 
there are four rows of these columns, and three rows 
at the narrower end. The arrangement of the metallic 
reinforcement is shown in Fig. 6, which represents a 
cross-section through a portion of the viaduct, to an en- 
larged scale. The main girders are 755 mm. (30 in.) deep 
over all, the distance between the upper and lower 
systems of steel-work being 665 mm. (264 in.). The 
upper system consists of two round steel bars, 16 milli 
metres in diameter, and spaced at 140-millimetre centres 
horizontally, whilst the lower reinforcement consists of 
two 43-millimetre rounds set at the same centres. The 
two systems are bound together by annealed iron-wire 
loops, knotted over the upper bars as indicated. A 
special hand-tool of a simple character is used for this 


ie 








Fig. 78, 
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(s192 G) eZ 
operation. Two patterns of these tools are ust d, 
represented respectively in Figs. 17 and 18, annexed, 
whilst the method adopted for connecting the loops and 
the main bars is shown separately in Figs. 15 and 16 
on page 239. “—— 
hese girders are thoroughly incorporated with the 
of the columns, the steel-work of the two 


upper ends oly 
interlacing, as shown in Figs. 5 and 6. In addition to 
the main fongitudinal rods, the lower tie-bars of these 


girders have bound to them, at frequent intervals, 
short lengths of 10-millimetre rod, which secure (he 
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concrete from lateral failure. The reinforcement of 
the columns cénsists of four verticals of 24-millimetre 
round steel, bound together with annealed wire in a 
similar fashion to the girders. The decking is 225 
millimetres thick, and reinforced in a similar way to 
the rest of the structure. The principal bars in this 
case are carried through the main girders, and, in 
addition to the transverse bars, which are 12 milli- 
metres in diameter, the lower system alco includes a 
number of longitudinal bars, 8 millimetres in dia- 
meter. At the outer edge of the viaduct the deck- 
ing is corbelled out, as shown, so as to provide a foot- 
path, and the reinforcement of the girder underneath 
this is represented in Fig. 7. The whole of the steel- 
work interlaces in such a fashion as to make the 
structure practically monolithic. 

It will be seen that reinforcement is provided at 
both the top and bottom of the girders; but though 
the steel-work is continuous over the columns, it has 
been made as ample as if each span was independent, 
a fact which also accounts for the upper bars being 
lighter than those on the lower side of the girder. 
We understand that the commission appointed.by the 
Ministry of Public Works in France to draw up regu- 
lations for the use of ferro-concrete have concluded 
that it will be safe to assume a certain gain from 
the continuity of such beams, and that they will sug- 
gest accordingly that the bending moment shall be 


taken as wh instead of a where W is the total 
load assumed uniformly distributed, and L is the length 
of the span. 

The staging and centering used at this viaduct is 
represented in Figs, 9to 14. The sides of the troughs, 
which serve as moulds for the girders, are held together 
at the bottom by simple clamps, clearly shown in 
Figs. 9 and 11, These can be set up or loosened by 
using a hammer only. The levels are adjusted by 
wooden wedges. 

The whole of the work on the viaduct was finished 
in about four months, and it was: ready to take its 
load after another six weeks’ hardening. The owners 
of the works are the Société d’Eclairage, Chauffage, 
et Force Motvrice, of Gennevilliers. Mr. Coignet’s 
manager in this country is Mr. G. C. Workman, C.E., 
of 43, Chancery-lane, to whom we are indebted for 
the plans and photographs reproduced. 








THE CHINA NAVIGATION COMPANY’S 
STEAMER ‘‘ HUICHOW.” 

Tux China Navigation Company, formed in 1873 by 
Messrs. John Swire and Sons, of London, have had a 
very considerable influence in the development of in- 
dustry, and particularly of British commerce, in the 
Far Kast, in view of the extensive character of. their 
transport work. They conduct traffic from China as 
far south as Australia, as far west as the Straits, and 
as far north as the Amur River, and have steamers 
trading up the Yangtze-Kiang a thousand miles from 
the sea, to Ichang, where the rapids prevent navi- 
gation farther into the interior. They have had 
built by the Scotts’. Shipbuilding and Engineering 
Company, Greenock, sixty-four steamers, of an aggre- 
gate tonnage of 115,600 tons, and with engines of 
14,967 nominal horse-power. These vessels have each 
marked steady progress; as early as 1878, owing to 
the strong advocacy of the late Mr. John Scott, C.B., 
the twin-screw system of propulsion was adopted, and 
has since then been applied in many of the company’s 
steamers. 

We publish on page 231 a photograph of a typical 
steamer built for this service, and on page 246 two 
views of the engines of the same vessel. The vessel 
illustrated is one of six, for which the order was placed 
in February, 1905 ; and as the first vessel was delivered 
in October, and the sixth in December, it will be —_ 
nised that a very smart piece of constructional wor 


was done. The dimensions of the vessels are :— 
Length - ; sv as 267 ft. 
Breadth... oa _ wr ths 40 ,, 
Depth tat : .. 22 ft..6 in. 
Gross ooneee an ae (about) 2000 tons 
Mean draught on trial ... ile ~- OTM, 
Displacement at this draught ... 2000 tons 
Revolutions on trial hee 92 
Indicated horse-power ... 1730 
Steam pressure an 190 Ib. 
Vacuum side 28 in. 
Speed . 12.91 knots 


Two decks are laid, the *tween decks being lighted | [5 


and ventilated with a view to carrying steerage 
sengers. The spar-deck and the bridge-deck are teak- 
sheathed. Accommodation is provided for a number 
of first-class passengers. The state-rooms are fitted 
with iron folding beds, electric fans, bells, and light. 
In a house on the spar-deck aft berths are provided 
for a large number of Chinese passengers, while the 
officers’ and crew’s accommodation is unusually ex- 
tensive and commodious for a vessel of this tonnage. 
The arrangements for working the cargo are very 
complete, and are for two different systems of loading. 
There are six ordinary derricks and one for 25-ton 





—_ with the necessary steam winches for working 
them. 

In order to facilitate loading or discharging cargo from 
or to barges, large cargo posts are fitted on the ship’s 
sides in the way of each hatch, and the holds have 
stages fitted for handing cargo down from man to man. 
For trimming the ship, and for use on light voyages, 
the fore peak and two small holds, or deep tanks, are 
fitted for carrying water ballast. The arrangements 
for working the ship include a steam windlass arranged 
for warping, a warping capstan, steam steering-gear, 
and hand steering-gear. Awnings are fitted fore and 
aft the ship, and other special arrangements are made 
for trading in tropical waters. 

The engines, which are illustrated on page 246, are 
of the three-cylinder inverted triple expansion type, 
and represent the practice of the constructors for 
intermediate steamers. The diameters of the cylinders 
are :—High-pressure, 20 in. ; intermediate-pressure, 
333 in. ; low-pressure, 56 in.; the stroke being 39 in. 
The cylinders are carried on cast-iron eolumns, as 
shown on the engravings. The high-pressure cylinder 
only is jacketed, and is fitted with a piston valve ; 
the intermediate-pressure and low-pressure cylinders 
have double-ported slide-valves. The valves are 
operated by the usual link motion. The valve spindles 
are of steel; the intermediate-pressure and low-pressure 
spindles are fitted with extension spindles, and have 
also a special locking arrangement for locking the 
valves in position ; the lower ends of the spindles are 
guided by a bracket with brass liner. The eccentric- 
rods, quadrants, and quadrant-blocks are of steel, and 
are finished up bright throughout. The eccentric 
sheaves and straps are of cast iron. 

All the pistons are of the conical type, and are of cast 
steel; the high-pressure piston is fitted with a solid 
cast-iron packing-ring ; the intermediate-pressure and 
low-pressure pistons have each two packing-rings fitting 
into solid cast-iron case-rings. The piston-rods are 
of Siemens-Martin steel, and are bolted to steel cross- 
heads, to which also are bolted the ahead and the astern 
guide-slippers. These slippers are of cast iron, with 
white-mmetal guide-faces. ater is circulated behind 
the ahead guide-faces. The connecting-rods are of 
wrought iron ; the bottom end bushes are of cast steel, 
and have white-metal liners. The crank-shaft is of 
the built-up type, and is made in three pieces, which 
are interchangeable; the material is Siemens-Martin 
steel, and the diameter of the shaft is 10? in. The 
thrust- block is of the usual type, with six shoes of the 
horseshoe pattern; these are adjusted by long stcel 
adjusting-screws, and provision is made for oil ser- 
vice on each shoe. The propeller is of cast-iron, 
with four blades; the diameter is 14 ft. 3 in. and 
the pitch 14 ft. 

The condenser, which has a cooling surface of 1813 
square feet, is cast along with the three columns 
at the back of the engine, and the exhaust from the 
low-pressure cylinder passes to the condenser down 
the interior of the column of the intermediate cy- 
linder. Water is circulated through the con- 
denser by an independent centrifugal pump. The 
air-pump (Edwards type), feed-pumps, bilge-pumps, 
and a sanitary pump are connected to a common 
cross-head, and worked by levers and links from the 
low-pressure engine, as shown in the engravings on 
page 246. A combined feed-heater and auxiliary 
condenser is fitted, into which the exhaust from the 
various auxiliaries pass. 

Steam at a working pressure of 190 lb. is supplied 
by a single-ended cylindrical boiler 16 ft. 7 in. in 
diameter and 12 in. 6 in. long. There are four fur- 
naces, the mean internal diameter being 3 ft. 9 in. The 
total heating surface is 3838 square feet, and the 
grate surface 90 square feet. A donkey boiler (Blake’s 
patent) is also fitted for general purposes ; this boiler 
works at a pressure of 90 lb. per square inch. 








**CONCRETE AND CONSTRUCTIONAL ENGINEERING.” —A 
bi-monthly journal will be issued from March next, under 
the above title. The editorial address is 57, Moorgate- 
street, E.C., and among the contributors are the names 
of Lieut.-Colonel J. Winn, R.E. ; Mr. W. Noble Twelve- 
trees, M.I.M.E.; Mr. Ch. F. Marsh, M. Inst. C.E. ; 
and Mr. B. H. Thwaite, C.E. 





Swine Bainck over THE East Lonpon Dock.—The 
Bridges Committee of the London County Council bave 
examined the tenders for reconstructing the swing bridge 
carrying Old Gravel-lane over the entrance to the East 


mdon Dock. They recommend the acceptance of the 


pas- | lowest tender, that of Mr. A. Thorn, London, the amount 


being 14,5732. The next tender was by Messrs. Heenan 
and Froude, Limited, Manchester, amounting to 15,228/.; 
and the third by Messrs. A. Fasey and Son, Leytonstone, 
for 16,2847. Others ranged up to that by Messrs. A. 
Findlay and Co., Limited, Motherwell, for 18,803/.; and 
Messrs. J. Westwood and Co., Limited, London, for 19,9467. 
While accepting the tender, the Committee grant per- 
mission to Mr. _ as to sublet the manufacture of the 
metal work, and the manufacture of the electrical equip- 
ment, so that it would seem that Mr. Thorn proposes 
simply to erect the bridge, getting his constructional 
material elsewhere. 








ROYAL METEOROLOGICAL SOCIETY. 


Tue usual monthly meeting was held on Wednesday 
evening, February 21, at the society’s rooms, 70, Victoria- 
street, Westminster, Mr. Richard tley, president, in 
the chair. 

Mr. E. Mawley read his ‘‘ Report on the Phenological 
Observations for 1905.” He said that, as affecting vegeta- 
tion, the weather of the phenological year ending Novem- 
ber, 1905, was chiefly remarkable for the dryness and 
mildness of the winter months, the drought and frosts in 
May, the long spell of hot and dry weather in July, and 
an exceptionally cold period in October. Wild plants 
came into flower a few days earlier than usual until about 
the beginning of May, after which time they were as a 
rule to about the same extent late. Most of the early 
spring migrants, such as the swallow, nightingale, &c., 
reached these shores in advance of their average dates. 
The best farm crops of the year were those of whea 
beans, and hops, while barley, potatoes, turnips, an 
mangolds were all more or less over average. On the 
other hand, the yield of oats, peas, and hay was almost 
everywhere deficient, the latter being the worst crop of 
the year. Apples, pears, and plums were in all parts of 
the British [sles below average, whereas the small fruits 
as a rule yielded well. Taking the farm crops alone, the 
past year must be regarded as having been, on the whole, 
a fairly bountiful one. 

The other papers read were :—‘' Brief Discussion of the 
General Features of the Pressure and Wind Conditions 
over the T'rrades-Monsoon Area,” by Mr. W. L. Dallas; 
one ‘* The Dispersal or Prevention of Fogs,” by Dr. W. B. 

Newton. 








British Moror-Boat Cius.—The annual general 
meeting of this club will be held on February 27, in the 
Club-Room, Craven Hotel, Charing Cross, W.C., at 
5 p.m. (not on February 23, as previously stated). 


IMMINGHAM Dockx.—Messrs. Price, Willis, and Reeves, 
the contractors who have undertaken the construction of 
a new deep-water dock at Immingham, have been in- 
structed to proceed at once with the first part of the 
scheme, which provides for a light railway between 
Grimsby and the dock site. The work will be pushed on 
with all speed, as the line is needed for the conveyance of 
materials. About 3000 men will be engaged for four 
years in the construction of the dock. 


PrRsONAL.—Last week two motor ploughing competi- 
tions, open to the world, were held at Lawton, Cheshire, 
and at Abergele, North Wales, at each of which the 
**Ivel” was awarded the gold medal.—Mr. W. A. Scott 
and Mr. John Leggat have opened offices at Caledonian 
Chambers, 102, St. Mary-street, Cardiff, where they are 
practising as consulting engineers in collieries, steel 
works, and engineering works generally. They are also 
acting in Wales for Mr. P. J. Mitchel!, of London, who 
owns the Rateau exhaust-steam utilisation patents. 





Water Suppty or Lincotn.—A special meeting of the 
Lincoln Town Council was held on Monday evening, the 
19th inst., to consider the question of amending an appli- 
vation to the Local Government Board, so as to enable 
the council to borrow, for water supply purposes, 200, 0U0/. 
instead of 100,000/. Mr. J. W. Ruddock, chairman of 
the Water Works Committee, who moved a resolution 
upon the subject, said it had been decided to increase the 
amount of the loan to be applied for in case the com- 
mittee should have to go elsewhere for another supply, 
supposing the present boring should be ineffective or 
futile. The council was determined to go on until it got 
a supply of water, and failing an effort now being made 
at Boultham, an attempt would be made at another 
place. With the 100,000/. the following work was pro- 

to carried out :—New machinery and buildings 
at the bore, if the attempts were successful, 300,000/, ; 
temporary pumping to test the quantity of water, 10,000/. ; 
new reservoir at Cross o’ Cliffe, 32,000/. ; portion of a new 
main from Hartsholme and the ballast pits, 35007. ; water 
tower at Westgate, 7500/. ; engine for deepening ballast 
pits, 3000/. ; new main to Cross o’ Cliffe reservoir, 11,0007. ; 
new main to Westgate, 5000. ; portion of alteration to 
filter beds, 3000/7. The resolution was adopted. 


BessEMER MemortaL.—The Bessemer Memorial Fund, 
whose offices are Salisbury House, E.O., announce that 
the following decisions have now been arrived at to 
commemorate the work of the late Sir Henry Bessemer : 
—The establishment of open International Memorial 
Scholarships for post-graduate practical work, tenable 
except such as it is intended to allocate to the Royal 

hool of Mines, the Sheffield and Birmingham Univer- 
sities, the Armstrong College, Newcastle-upon-Tyne, or 
other approved British institutions) in any part of the 
British Empire, in the United States of America, and in 
Europe. It is intended that these scholarships shall be 
of such value and shall be awarded under such conditions 
that they will be regarded by students of any nation as a 
prize worth striving for, and as an incentive to the highest 
scientific attainment. The equipment of mining and 
metallurgical memorial laboratories in the Royal School 
of Mines at South Kensington, as the centre of the 
memorial. (The land and the cost of the new buildings, and 
maintenance for the school will be provided from Govern- 
ment and other sources.) The erection of a statue of 
Bessemer in the new Royal School of Mines at South 
Kensington, It is ho that the movement may com- 
mend itself to the citizens of all nations who have bene- 
fited materially b mer’s work. Communications 
should be sent to the hon. secretary at above address, and 
all cheques should be made payable to the ‘* Bessemer 
Memorial Fund,” and crossed * Bank of England ” 
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THE LATE MR. JAMES EDWARD TUIT. 


Tue sudden death on Tuesday forenoon of Mr. 
J. E. Tuit, a director of Sir William Arrol and Co., 
Limited, at the early age of forty-six years, has cut 
short the life of an engineer who, having done splendid 
work in connection with bridge-building and con- 
structional steel work generally, gave promise of 
occupying a prominent place amongst our leading 
designers of bridges, and of assisting materially 
towards the maintenance of British supremacy in 
this particular department of applied science. 

Mr. Tuit was born on January 2, 1860, and re- 
ceived his education at King’s College, London, as a 
matriculated student in the engineering department 
from 1876 to 1878. On leaving college, he was articled 
for three years to the late Mr. E. Olander, of the civil 
capncrving department at Paddington, of the Great 
Western Railway. Here Mr. Tuit developed that 
strong trend towards constructional work under the 
influence of Mr, Olander, who, it will be remembered, 
was responsible for the steelwork generally on the 
Great Western Railway, and was the author of a 
well-known work on steel bridges. Mr. Tuit continued 
at Paddington up to 1881, and, after serving a few 
months with Mr. W. Clarke, chiefly on railway work, 
he joined the staff of Sir John Fowler, Bart., and Sir 
Benjamin Baker, K.C.B., who were then engaged on 
the designs of the Forth Bridge. Mr. Tuit’s work 
at this time was associated mostly with the details of 
the designs of the caissons and piers. About this time 
—in 1883—he was elected a Fellow of the Chemical 
Society. In 1894 he was transferred from the associate 
members’ class to membership of the Institution of 
Civil Engineers. 

When the work of constructing the Forth Bridge 
was commenced, he joined Sir William Arrol’s staff, 
and continued as an assistant engineer at the Bridge 
Works until the completion of the structure in 1889. 
Mr. Tuit was occupied for the most part in the 
reparation of the dedan of the temporary works, 
including the staging, gangways, &c.; and it is no dis- 
paragement of the great triumph of the bridge-designer 
to say that the evolution of the plant and the design 
of staging, carried out by Mr. Tuit and other members 
of Sir William Arrol’s staff, contributed very largely 
to the success of the undertaking. Upon the comple- 
tion of the Forth Bridge, Mr. Tuit still continuing a 
member of Arrol’s stati, came to London on behalf of 
the contractors, and was in sole charge of the erection 
of the Tower Bridge for his firm. This occupied several 
years of his life, and quickened his ingenuity, not only 
in the direction of design work generally, but also in 
the conception of the suitability of details of design 
to facilitate construction and erection. There is no 
need to detail the problems which had to be met in con- 
nection with the erection of the Tower Bridge, with its 
great towers, bascules, and suspension chains, as the 
work was well illustrated in ENGINEERING at the time. 

Upon the completion of the Tower Bridge, Mr. Tuit 
took up the designing work for Sir William Arrol and 
Co., taking charge of their London office. With a 
well-balanced mathematical mind, and having in the 
course of his work acquired a disposition to investigate 
all problems of pressures and stresses, Mr. Tuit was 
able, under the sound practical guidance of Sir William 
Arrol, and his colleague, Mr. A. S. Biggart, to evolve 
designs which, while meeting given requirements, 
resulted not only in satisfactory strength, but in grace 
of form and minimum proportions. e was occupied 
in the preparation of a work setting forth the prin- 
ciples of designs, with formule of every-day use illus- 
trated by detail drawings, and it is a matter for 
additional regret that this work was not quite com- 
pleted before his sudden demise. Some of the roofs 
which Mr. Tuit designed, and which were manufac- 
tured at Dalmarnock Works—those, for instance, for 
the Bow Generating Station and for Messrs. Yarrow’s 
works—were admirable from every point of view, the 
feature being the great amount of light which he 
arranged for. 

His latest success was the desige of @ bridge across 
the Nile at Cairo, with two smaller bridges for 
connecting the mainland with an island in the river. 
The Egyptian Government invited competitive designs, 
and that submitted by Mr. Tuit was accepted, not 
only because it harmonised, from an wsthetic point of 
view, with the architectu-al and scenic features 
of the surroundings, but because it met the severe 
limitations involved, and carried evidences which gave 
confidence that the difficulties as to the founda- 
tions, &c., would be successfully overcome. This 
bridge is 1755 ft. in length, and is to accommodate 
not only ordinary vehicular traffic, but the electric 
tramways from Cairo to the Pyramids. Into the de- 
tails it is not necessary hereto enter. (See ENGINEER- 
ING, page 42 ante, and vol. Ixxvii., page 682.) The 
work of constructing this bridge was entrusted in 


combination to Sir William Arrol and Co., Limited, 
and Messrs. Head, Wrightson, and Co., Limited, with 
Mr. A. 8. Biggart as chief director of works, and Mr. 
Tuit as designer of all the details. 

But, unfortunately, Mr. Tuit has not lived to 
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see the work completed, although all the condi- 
tions of the foundation have been met. For nearly 
two years he has been in indifferent health, being 
subject to severe dysentery. He had, as_ the 
result of expert treatment, overcome this difficulty, 
and it was thought that with rest and care he might 
regain his usual health, but while at the office on 
Monday he became seriously ill and never rallied, and 
it was not considered that his strength would sustain 
an operation which might have been successful. He 
died, as we have already said, on Tuesday forenoon. 





REFUSE-SORTING PLANT AT BETHNAL 
GREEN 


In large towns particularly, the disposal of house 
refuse is a matter that gives no small amount of 
trouble and anxiety to municipal authorities and to 
borough engineers, and it is well known that the 
expense attached to most methods of disposal are very 
great, for elaborate destructors, of more or less utility, 
have in many cases been installed. In nearly all cases 
these destructors leave large quantities of a by-product, 
in the shape of clinkers, which is practically valueless, 
and for which there is therefore no sale. For these 










































, reasons the Vestry of Bethnal Green decided not to| 
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adopt any of the usual forms of destructors, and have, 
| on the advice of Mr. E. E. Finch, Assoc. M. Inst.C.E., 
| the borough engineer, adopted simpler and less ex- 
| pensive methods for getting rid of their refuse, by 
| means of which, instead of having a practically useless 
| by-product left, they obtain a large py 4 of ashes, 
|for which there is a steady demand on the part of 
| large brickmakers. 
The apparatus adopted by the Bethnal Green Vestry 
| we had recently an opportunity of inspecting while at 
| work. It has been designed and constructed by the 
|Chain - Belt Engineering Company, Colombo-street, 
Derby. It is illustrated in perspective in Fig. 1, 
| above, and in outline in Fig. 2, and consists mainly 
| of a grid about 17 ft. square, which is shown clearly 
|in our engravings, and which is supported over a 
| deep conical pit by cross-girders. Into the bottom of 
|this pit the lower end of a double-strand bucket 
elevator, of 40-ft. centres, descends. The refuse, as it 
| is delivered from the houses into the Council’s carts, 
'is tipped on to the grid, the bars of which are placed 
|about 2 in. apart, and the rubbish is moved with 
|rakes over the surface ; all material less than the 
| width between the bars falling through to the bottom 
| of the pit, the large rubbish, such as tin cans, paper, 
| bottles, boxes, &c., remaining on the top of the grid. 
|The material which has fallen between the bars con- 
sists chiefly of ashes, and is raised by the conveyor to 
a revolving inclined screen, 20 ft. long. This screen 
is made with three different-sized meshes along its 
length, the smallest openings one at the entrance end. 
| The material is in this way graded into different sizes, 
| any pieces that are too large to pass through the lower 
spaces falling out at the end. The material that falls 
through the screen consists almost entirely of ashes, 
| and is carried away in barges along the canal close by 
| The refuse left on the top of the grid is burned in » 
| furnace close by, the heat produced being utilised to 
| generate steam in a Babcock and Wilcox boiler. Thi 
| steam is used to drive the engine that works the con- 
| veyor and screen. ; 
The buckets of the conveyor are 30 in. long, are ol 
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2900-H.-P. COMPOUND CONDENSING ENGINE; BELGIAN STATE RAILWAYS. 
CONSTRUCTED BY THE SOCIETE ANONYME LIEGEOISE POUR LA CONSTRUCTION DE MACHINES, LIEGE. 


















































Fig. 1 


riveted steel, and are attached to a Ley patent bushed 
chain of 6 in. pitch, having pins }4 in. in diameter, 
and renewable hardened-steel bushes. The chain is 
especially adapted for dusty situations. The sprocket 
wheels are of chilled ‘‘ Blackheart” metal, and are 
very hard. A 16-horse-power horizontal engine is 
used to drive the elevator and screen. The plant has 
a capacity of 100 tons of refuse per day, and we are 
informed that the cost of working it is very moderate. 














_—_— 200-HORSE-POWER COMPOUND-CONDENS- 
[ ING ENGINE FOR THE BELGIAN STATE 





RAILWAYS. 

Tur steam-engine we illustrate in Figs. 1 to 4 here- 
with has been built by the Société Anonyme Liégeoise 
pour la Construction de Machines, Liége, for one of 
the power stations of the Belgian State Railways. It 
develops 200 effective horse-power when running at a 
speed of 115 revolutions, and its principal dimensions 
are the following :— 








Diameter of high-pressure 
cylinder ... ; as 
Diameter of low-pressure 
cylinder ... es i G00 ., (23.62,, ) 
Stroke ae the - 800 ,, (31.50,, ) 
Pressure at high-pressure 
cylinder ... oe -» 8 atm. (117 lb. per sq. in.) 


350 mm. (13.78 in.) 


It works in conjunction with a jet condenser, pro- 
vided with a double-acting air-pump, and placed 
underneath the engine-room flooring. 











SS 


Diameter of air-pump cy- 
linder... oes # 250 mm. ( 9.84 in.) 
Stroke “i = = 300 ,, (11.81,, ) 


Steam distribution is by balanced valves; the 
cut-off is regulated on the high-pressure cylinder 
by the governor, and by hand on the low-pressure 
cylinder. 

The high-pressure cylinder valves are illustrated in 
detail in Figs. 2to 4. An eccentric a is keyed on the 
distribution shaft, and works, by means of the link b, a 
bell-crank c, which oscillates round the centre d. A 
— / K | pawl ¢ is jointed at the further end of the bell-crank c, 

i . XY | | and engages the click fof the steam valve-stem. The 
| . \Y “4 | pawl e is fitted with a jointed extension A, which is 

a A Ss wll j ‘ |connected to a double-branched lever g, oscillatin 

1 S ; | round the fixed centre d, and the lever g is actua 

= i SS... © =, | by the governor by a system of levers shown in 
: ~3) Fig. 2. hen the pawl e rises, its edge moves back 
. - ° | from the centre line of the valve-rod until disengage- 
70 ment takes place ; and when this is effected, the pawl 

and valve-rod are in the position shown in Figs. 3 and 4. 
On the lowering of the bell-crank c, the pawl ¢ resumes 
its position under the click. The position of the bell- 
cranks for the low-pressure steam-valves is regu- 
lated by a hand-wheel. The same eccentric works 
both the steam and exhaust-valves; by means of 
levers it operates the cam m, which lifts the valve 
by acting on the catch x, an arrangement which is 
found greatly advantageous in doing away with shocks 
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and in securing rapidity of action. The governor is 
provided with an automatic knock-off device for stop- 
ing the engine should the governing gear fail to act. 
This is shown in Fig. 2. Should the governor fall 
lower than a given limit, the catches p and r would 
come in contact and disengage the steam-valve click- 
motion at e. The governor lever is connected to a 
spring contained in the casing ¢, the tension of which 
can be regulated according to the engine speed ; a 
cataract regulator is fitted on the opposite side. 

The engine cylinders are jacketed throughout with 
live steam; the shaft bearings have ring lubrica- 
tion; the cylinders are fitted with relief-valves, and 
these are easy of access, and serve also for blowing 
through. The steam consumption is 5.6 kilogrammes 
(12.3 lb.) per indicated horse-power per hour. This 
engine was exhibited in the company’s stand at Lidge, 
where it was coupled by belting toa continuous-cur- 
rent, compound wound, 135-kilowatt, 500. volt dynamo 
running at a speed of 360 revolutions per minute. 
This machine supplied current to a motor coupled 
by belting to a mine pump, also built by the company 
and placed in their stand. This was a double-plunger 
single-acting pump of the following dimensions :— 

Diameter of plungers 130 mm. ( 5.12 in.) 


Stroke 300 ,, (1181 ,, ) 
Speed sie ae a 150 revolutions 
Delivery per hour... .. 67.5 cub. m. (14,870 gals.) 
Height of delivery 400 m. (1310 ft.) 








CANADIAN Power TRANSMISSION.—A n° of its trans- 
mission lines, recently published by the Niagara, Lock- 
port, and Ontario Power Company, shows that, in addi- 


tion to lines to Lockport, Rochester, and Syracuse, power- 


transmission lines are projected to Toronto, to Erie, 
Pennsylvania, and to Watkins, Binghampton, and El- 
mira, and intermediate towns in Western and Central 
New York. The map shows twelve transformer stations 
at convenient points. 





Civis Service Commission: Patent Orrice.—An 
open competitive examination for twelve situations as 
assistant examiner in the Patent Office will be held by 
the Civil Service Commissioners in April next. The 
examination will commence on the 23rd, and forms of 
application for admission to it are now ready for issue, 
and may be obtained on request addressed by letter to 
the Secretary, Civil Service Commission, Burlington- 
gardens, London, W 





Tar Great NorTHERN AND Steam - CoacuEs.—The 
Great Northern Railway Campany has extended its 
steam-coach service to the Louth, Mablethorpe, and 
Willoughby branch. At present the coaches are replacing 
the ordinary train service rather than supplementing it ; 
but it is anticipated that in the summer, when there is a 
greatly increased passenger traffic upon this line, the 
coaches will be used to render the service more frequent. 
Possibly additional ‘‘halts” will be provided at level 
crossings, as in the case of the present service from 
Louth to Grimsby. 





SUBMARINE T&LEGRAPHY.—Mr. Chas, Bright, F.R.S.E., 
gave a lecture at the Royal Military School, Chatham, 
on the 9th inst., under the auspices of the Royal Engi- 
neers, the subject being ‘‘Submarine Telegraphy.” In 
the course of his lecture, fully illustrated by lantern- 
slides, Mr. Bright described the methods of transmitting 
electrical signals through cables, and mentioned that 
nowadays the s of working was only limited by the 
type of cable in accordance with traffic requirements ; 
pam showing that wireless telegraphy for commercial 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market was again very weak, and 25,000 tons of 
Cleveland warrants were done at 493. 4d., 493. 5d., and 
49s. 34d. cash, 49s. 4d. eight days, and 493. 74d. and 
493. 84d. one month. The closing quotations were rather 
better at 49s. 5d. cash and 49s. 9d. one month sellers. 
Hematite was flat, and 1500 tons were dealt in at 65s. 6d. 
cash, and 65s. 6d. eight and eleven days. In the after- 
noon the tone was better, and 4500 tons of Cleveland 
warrants changed hands at 493. 7d. and 493. 9d. cash, 
and up to 50s. 2d. one month, the market closing at 
493. 8d. cash and 493. 114d. one month sellers. On 
Friday morning there was again a renewal of selling, and 
prices once more declined. Cleveland warrants were 
done at 493. 4d. to 493. 5d. cash, 493. 5d. fourteen days, 
493. 7d. and 493. 8d. one month, and 503. 3d. three 
months. The turnover was 10,000 tons, and a similar 
quantity of options, and the closing prices were 49s. 5d. 
cash and 493s, 8)d. one month. The market was quiet 
and weak in the afternoon, and 4000 tons of Cleveland 
warrants changed hands at 493. 44d. to 493. 4d. cash, 
493. 34d. ten days, 49s. 7d. one month, and 503. 3d. 
three months. Sellers’ closing quotations were 49s. 3d. 
cash and 493. 7d. one month, and for hematite the quota- 
tion was 65s. cash sellers. The market was active on 
Monday morning; but the tone was weak. Cleveland 
warrants opened at 483. 94d. cash and 493. O}d. one 
month, and after the former had eased 4d., the prices 
recovered to 49s. cash and 49s. 3d. one month, closing 
with sellers at 493. 04d. and 49s, 44d. respectively. Other 
dealings were at 48s. 104d. eleven days and 49s. 64d. three 
months, and the turnover was 20,000 tons, as well as 
some hematite at 64s. 9d. one month. At the after- 
noon session Cleveland warrants were done at 49s. 
cash, 493. 64d. one month, and at 493. 7d. twenty- 
four days and 493. 24d. fourteen days. The busi- 
ness amounted to 5000 tons and 2500 tons of options, 
and sellers’ closing quotations were 493. 1d. cash and 
493. 5d. one month. On Tuesday morning 10,000 tons of 
Cleveland warrants changed bende at fairly steady prices, 
these being 493. to 48s. 114d. cash, and 493. 2d. to 493. 3d. 
one month. Other dealings were at 493. to 48s. 11d. ten 
days, and closing sellers quoted 49s. cash and 49s. 34d. 
one month. Hematite—2000 tons—realised 643. 9d. six 
days, and 653. one month, with closing sellers at 65s. 14d. 
one month. In the afternoon prices declined, and about 
6000 tons of Cleveland warrants changed hands at 
483. 8d. to 483. 9d. cash, 48s. 10d. twenty-four days, 
and 48s. 104d. per ton one month. At the close sellers 
quoted 48s. 94d. cash and 49s. 1d. one month. One lot of 
hematite—500 tons—was done at 64s. 3d. cash, with buyers 
over. The market was depressed and irregular this 
(Wednesday) morning, and Cleveland warrants were done 
at 48s. 4d. to 48s. 5d. cash, 48s. 4d. fourteen days, and at 
48s. 104d., to 48s. 6d. to 48s. 10d. one month. Theclosin 

tone was rather firmer, with sellers at 48s. 6d. cash an 

48s. 104d. one month. The turnover was 10,000 tons, and 
also about 1500 tons of hematite, which was weak, and was 
done at 63s. 3d. cash—exactly 1s. per ton less than yester- 
day’s business. The settling prices to-day were :—Scotch, 
56s.; Cleveland, 48s. 6d.; hematite, 63s. 3d.; and Standard 
foundry iron, 48s. 3d. At the afternoon session the tone 
was very flat, and Cleveland warrants declined to 48s. 1d. 
cash and one month, the cash quotation recovered 1d., 
and closed at 47s. 114d. sellers, while the forward quota- 
tion jumped to 48s. 74d., and after easing to 48s. 6d., 
closed at 48s. 4d. one month sellers. The turnover 
amounted to 15,000 tons, and options were dealt in to 
the extent of 10,000 tons. The following are the market 
quotations for makers’ (No. 1) iron:—Clyde and Calder, 
67s. 6d. ; Gartsherrie, 68s.; Summerlee and Langloan, 
69s.; Coltness, 75s. 6d. (all — at Glasgow); Glen- 
garnock (shipped at Ardrossan), ; Shotts (shipped at 
— 68s.; and Carron (shipped at Grangemouth), 


purposes had a considerable task ahead before it could | ggg. 


compete successfully with cables. He then went on to 
describe the various stages of construction of a cable, 
from the copper conductor and insulator to the iron 
sheathing, showing the great improvements that had 
been effected in the quality of materials, &c., since the 
first lines were laid, though the general principles of con- 
struction were practically the same. The methods of 
surveying the ocean, of laying the cable, and providing 
for irregularities of the bottom, including the landing 
of the shore ends, were next dealt with, also the 
ways of picking up and repairing when required, owing 
to a fault occurring su uently, this being dis- 
covered and localis by means of electrical tests. 
The Telegraph Fleet, of some fifty vessels, was then 
alluded to, as well as the cable-testing huts and signalling 
stations and instruments throughout the ward. A 
review of submarine cable-work from the very commence- 
ment was then given, with portraits of the pioneers. 
After showing a map of the world’s cables, Mr. Bright 
gave a few interesting statistics. It appears that there 
are some 225,000 miles of cable ‘n all at the bottom of the 
sea, representing 50 millions sterling, each line costing 
about 2002. per mile to make and , a The average 
useful life of a cable nowadays may be anything between 
thirty and forty years, pia Sa to circumstances. About 
six million messages are conveyed by the world’s cables 
throughout the year, or 15,000 a day, the working speed 
for any one cable being up to 100 words per minute under 
present conditions. About 90 per cent. of these are sent 
in code or cipher for business and official purposes. The 
social, political, and strategic importance of cables was 
then discussed, as well as the tariffs, which in the case of 
the Atlantic lines (of which there are fifteen) have been 
reduced from an initial 1/. a word to the present-day 1s. 
a word. There are, however, it would seem, still some 
tariffs ranging over 7s. a word. 


Sulphate of Ammonia.—The sulphate of ammonia 
market remains very flat, and there is not much business 
nege = The inquiry at present is — as being fair, 

ut manufacturers are not keen sellers just now, the 
current price not being considered good enough. Business 
has been done at 12/. 7s, 6d. per ton, and this may be 
taken as the present value for prompt delivery, Glasgow 
and Leith, while there is an absence of forward quota- 
tions. The shipments from Leith Harbour last week 
amounted to 302 tons. 


Scotch Steel Trade.—The tone at present prevailing 
throughout the Scotch steel trade is exceptionally good. 
The booking of orders during the past few months has 
been very heavy, and although new business is not 
coming to hand quite so steadily, there is enough work 
on makers’ books to keep the various departments busily 
employed for some months ahead. Inquiry during the 
past week has been very fair, but a large proportion of 
it is for foreign account. Prices remain frm’ with no 
immediate sign of change. 


Institution of Engineers and Shipbuilders.—The fifth 
general meeting of the forty-ninth session of the Institu- 


tion of Engineers and Shipbuilders in Scotland was | bes 


held last night, Tuesday, in the society’s rooms, Bath- 
street, Glasgow. The President, Mr. James Gilchrist, 
occupied the chair. A discussion took place on the 

per ‘‘The .o¥ of Calculating Charts to Slide- 

alve Design,” by Mr. William J. Goudie, B.Sc., and 
also on the paper ‘‘The Screw Propeller Controversy,” 
by Mr. James Howden. A paper wasread by Mr. W. A. 

er, on ‘‘ Notes on Some Common Errors in the Use of 
Electric Motors for Machine Driving.” 


Shipbuilding.—Messrs. Fleming and Ferguson, Limited, 





Paisley, have received an order from the Thames Con- 


servancy Commissioners for five vessels. One of these is 
a large dredger, and the others are hopper steamers, anc 
the total value of the contract is about 100,0002. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Mr. B. Birks.—The death occurred on Tuesday night 
of Mr. Benjamin Birks, of Sheffield, at the age of fifty. 
He started life at the age of ten as a tilter at the Globe 
Steel Works, and later he went to the Toledo Steel 
Works of Messrs. J. H. Andrew and Co. For thirty 
years he had the management of the tilting, and for some 
time he was contractor for that branch of their business. 
In 1885, at an Industrial Exhibition in Sheffield, pro- 
moted by the Cutlers’ Company, Mr. Birks obtained the 
first prize and a gold medal for excellence of workman- 
ship in his craft. He was a member of the Sheffield 
Board of Guardians, and took an active part in muni- 
cipal, political, and religious work. 

Iron and Steel Trades.—Business in the iron and steel 
branches remains at about the same level. The improve- 
ment previously noticed is maintained, but there is not 
much further development. Buying of iron, steel, and 
other material is going on, and works are fairly well em- 
ployed, but there is not the anxiety observable now to 
get booked ahead. The consumption of material in 
many of the Sheffield trades keeps up, more especially 
in the heavy departments. The home railway companies 
are not ordering as freely as could be desired, and the 
contracts that are placed are usually only small. There 
are inquiries from some foreign markets, but there is 
increasing difficulty in securing them on account of the 
keenness of competition. A very fair business is going 
on in heavy castings for shipbuilding and similar pur- 
poses, and the engineering shops are running full time. 


The South Yorkshire Coal Trade.—Good steady busi- 
ness continues to be done in all branches of the coal trade, 
and prices are firm. Owners of steam-coal collieries re- 
port that they have little or no difficulty in disposing of 
their output, and the demand upon some of them is so 
brisk that they are drawing upon the wom winged small 
stocks they have been able to accumulate. For best 
qualities 83. 6d. to 93. per ton at the pits is being obtained, 
and for nuts from 7s. to 7s. 6d. per ton. The house.coal 
branches are not as brisk as they were, although prices 
are maintained. Best Barnsley qualities are making 
10s. 6d. to 11s. per ton at the pits, and seconds 9s. to 
9s. 6d. per ton; best Silkstone, 11s. 6d. to 123. 6d. Gas 
companies generally are not taking much now beyond 
their contract quantities, but the pits are still able to 
work full time. There is an excellent demand for all 
kinds of common coal, and prices are steady. There is 
no change to note in the coke market, but the output has 
now more than reached the demand. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron. Trade.—Yesterday the weekly 
market here was only very thinly attended, the tone was 
cheerless, quotations were on the downward path, and 
very little business was transacted. Reports from 
America were of a less favourable character than they 
have been of late, and this assisted to depress the market. 
Those who for so long have clung to the belief that sales 
on a considerable scale would be made to America were 
bound to admit that prospects of any such business were 
now remote, seeing that America was more than satisfy- 
ing her own requirements. Merchants were ready, and 
even anxious, to sell No. 3 g.m.b. Cleveland pig iron 
at 493. 6d. f.o.b., but this price did not tempt buyers. 
No. 1 was 5ls.; No. 4 foundry, 49s.; grey forge, 
48s. 6d.; mottled, 48s. 3d.; and white, 483. East 
Coast hematite pig was also very dull, notwithstand- 
ing that it was reported to be not at all too plentiful. 
It fell in value in sympathy with Cleveland iron. 
For early delivery of mixed numbers 68s. 6d. was the 
figure at which second hands were prepared to sell ; 
but makers as a rule would not quote below 69s. 6d., 
and some of them asked more. Spanish ore was likewise 
reduced in price. Rubio, of 50 per cent. quality, was 
offered at 203. 6d. ex-ship Tees. To-day quotations for 
Cleveland pig were further substantially reduced owing 
to a sharp drop in Middlesbrough warrants, the closing 
price of which was 47s. 104d. cash—the lowest figure 
named for six months. No. 3 was fairly freely offered at 
48s. 9d., and small parcels could no doubt have been 
bought at a little lower figure. No. 1 was 50s. 3d. ; No.4 
foundry, 48s. 3d. to 48s. 6d. ; grey forge, 48s. to 48s. 3d. ; 
mottled, 47s. 9d. to 48s. ; and white, 47s. 6d. to 47s. 9d. 
No further change was made in hematite. 


Manufactured Iron and Steel.—Very little new can be 
reported concerning these two important branches of 
trade. In one or two departments a slight slackening off 
is threatened, but as yet all the works are busy and 
quotations are fully maintained. Inquiries are naturally 
fewer with the pig-iron tradeso dull. Common iron bars, 
iron ship-plates, and iron ship-angles are each 7/. 5s. ; 
t bars, 77. 15s.; steel bars and steel ship-plates are 
each 7/.; steel ship-angles, 6/. 12s. 6d.; steel boiler- 

lates, 87.; steel joists, 67. 7s, 6d. ; steel sheets (singles), 
Be and steel sheets (doubles), 8/. 5s.—all less the cus- 
tomary 2} per cent. discount. Cast-iron railway chairs 
are 3/. 15s. ; heavy sections of steel rails, 67. 5s. ; and steel 
sleepers, 7/.—all net cash at works. 

Cleveland Bridge Company.—That the Cleveland Bridge 
Company have given satisfaction with the construction of 
the huge bridge across the Zambesi, in Central Africa, is 
shown by the fact that the firm is likely to get more 








orders of a similar kind. It is stated that a number o! 
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officials of the oe ge will shortly leave this country 
for the purpose of o boring for foundations for bridges 
on the White Nile and the Blue Nile. 


Engines for China.—Ten monster engines for the Chinese 
Railway are sqqnentiing competes at the works of 
Messrs. Stephenson, at rlington, and will shortly be 
sent by rail to Middlesbrough, and thence shipped to 
China. 

Coal and Coke.—Fuel is quiet. A good deal of bunker 
coal is being taken up, but there is abundance of it. 
Unscreened heshens are 8s, 9d. to 9s. f.o.b. coal is 
fairly steady, though the consumption is naturally falling. 
Manelactersng, coal is pretty firm. Coking coal shows 
little or no change. There is very little doing in coke 
just now. Consumers here have bought what they need 
to the end of June. No difficulty would be experienced 
in purchasing medium blast-furnace qualities at 17s., 
delivered here. 








NOTES FROM THE SOUTH-WEST. — 

Cardiff.—The steam-coal trade has been generally quiet ; 
the business done has been almost entirely for prompt 
shipment; prices have been well maintained, the best 
large steam coal having made 14s. to 14s. 3d. ow ton, while 
secondary qualities have from 12s. 3d. to 13s. 9d. 
per ton. The house-coal trade has ruled merally steady ; 
the best ordinary qualities have made 13s. 6d. to 15s. per 
ton, while secondary descriptions have made 10s. 6d. to 
lls. per ton; No. 3 Rhondda large has brought 14s. 
per ton. There has been scarcely any change in coke ; 
foundry qualities have realised 19s. to 19s. 6d. per ton, 
and furnace ditto 17s. to 17s. 6d. per ton. As regards 
iron ore, Rubio has made 19s. 9d. to 20s. per ton, and 
Almeria 19s. 6d. to 193. 9d. per ton, upon a basis of 
50 per cent. of iron, and charges, including freight, 
insurance, &c., to Cardiff or Newport. 


The Swansea Valley.—The steel trade has been fairly 
active, but the demand for ordinary sections of tin-plate 
has fallen off. There has been an improvement in the 
anthracite coal trade, and bituminous coal prospects are 
not worse than they formerly were, although they still 
leave something to be desired. 


New Tredegar.—The Powell-Duffryn Company has 
commenced raising coal from its newly-sunk No. 3 pit at 
New Tredegar. A large percentage of the coal of the 
No. 2 pit is being brought to the surface by the new shaft. 
Preparations are being made to rebuild an engine-house 
destroyed by a recent landslide. On the southern side of 
the shaft a considerable portion of the machinery in the 
workings is now driven by electrical power. 


Dowlais.—The Goat Mill has been steadily employed 
upon steel rails; the orders in course of execution 
have been for the Indian State Railways and the Great 
Western Railway, which continue to require heavy sec- 
tion rails. The mill has also been put upon steel 
sleepers, a large contract for these having been secured for 
the West Coast of Africa. The Big Mill has been regu- 
— employed upon light colliery rails, fish-plates, and 
angles. 

Newport Harbour Board.— The Newport Harbour 
Board has resolved to petition against a Bill of the 
Newport (Alexandra) Docks and Railway Company, for 
the construction of a new deep-water entrance and other 
matters, on the ground of the length of the piers of the 
new lock, the diversion of the Usk and the Ebbw, and 
the obligation sought to be cast upon the board to main- 
tain the deep entrance channel to the new deep-water 
entrance to the docks. 


Bristol and the Canadian Pacific.—A new and pro- 
mising business has been lately commenced by the 
Canadian Pacific Railway Company at Avonmouth— 
the importation of live cattle. A first shipment of 150 
beasts was brought over last week in the steamer Mont- 
calm, and they arrived in excellent condition. 


Newport (Alexandra) Dock and Railway.—At the half- 
yearly meeting of this company the accounts showed a 
net balance of 51,141/., as compared with 58,977/. in the 
corresponding half of 1904. A dividend of 44 per cent. 
upon the consolidated stock was declared. The new qua: 
of the South Dock, with its equipment of —— 
cranes, which was brought into use in June, 1905, has 
greatly facilitated the company’s business. The ware- 
nouse on the quay and the extensive nest of sidings 
serving it have been completed, and have proved of great 
advantage. The quay and warehouse and adjoining 
South Dock have been equipped with electric light. 


Swansea Harbour.—The general manager reports to 
the trustees that the tonnage for 1905, both imports 
and exports, again constituted a record, and, taken 
together, was 212,116 tons in excess of 1904. The in- 
rease in the trade during the last decade exceeded 
1,500,000 tons, or 50 per cent., the Bay revenue during 
the same period having improved 54 per cent. The 
€xport of coal increased last year 200,000 tons, but patent 
fuel fell off to the extent of 43,702 tons. The shipments 
of anthracite to San Francisco were less by 13,895 tons. 
‘direct trade with the Straits Settlements, China, and 
‘apan continues to improve, and would much greater 
' the docks could accommodate the large steamers 
trading to those countries. The exports of tin-plates 
exe ed 300,000 tons, being 20,000 tons more than in 
1904. In the imports iron ore showed an improvement 
f 23,000 tons, and grain of nearly 10,000 tons. The 
imports totalled 873,167 tons, and the exports 3,652,889 
tons. The gross traffic which over the railways 


f the trust amounted to 4,002,947 tons, as inst 
3,322,784 tons in 1904, and 3,257,190 tons in 1903. oats 








MISCELLANEA. 


THE steam-excavators to be used in the Panamal Canal 
works have buckets holding i] cubic yards of spoil, and 
raise, therefore, 8 to 10 tons of material at a single scoop. 


In a paper read before the Philadelphia Foundrymen’s 
Association, Mr. H. C. Caldwell claims that permanent 
moulds, suitable for casting iron, can be made out of 
coke, provided the latter is baked at a sufficiently high 
temperature. The same material, he states, can be used 
for cores, which have the advan that they require 
no venting, Details of his methods and further parti- 
culars were reserved, pending the completion of certain 
patents. 


_ In a note on the electrification of steam railways, pub- 
lished in a recent issue of the Street Railway Journal, 
Mr. H. Ward Leonard maintains that electric traction 
has special advantages in the case of freight trains. The 
average weight of these was 308 tons on the American 
railways during 1904, and on some lines it reached 522 
tons. The weight on the ‘‘drivers” of the new freight 
engines ord in the year named, by the Southern 
Pacific Railroad, averaged 84 tons. There is, however, 
he maintains, a limit to the power and size of the steam 
locomotive, whereas since electric locomotives can be 
operated on the multiple-unit system, there is no limit 
to the possible tractive power. Further, the possible 
horse-power of a steam locomotive falls off on steep 
gradients, since it is a function of the speed, whereas 
electric locomotives may be designed so that the horse- 
power is constant over a wide range of speed 5 steeper 
gradients are therefore economically possible with electric 
traction than with steam. The cost of fully equipping 
the American lines for electric traction is estimated by 
Mr. Leonard at 10 per cent. of the present capitalisation. 


We read in the Wellington Journal and Shrewsbury 
News that the bridge over the Severn at Iron Bridge was 


the first cast-iron bridge ever erected. It was designed 
in 1776 by Abraham Darby, the principal owner of 1- 
brookdale Works, and was opened in 1779. In 1795, 


Telford having been called upon to supply plans for a 
new bridge at Buildwas, and a: =e! the merits of 
the one designed by —- decided to build the Buildwas 
Bridge also of cast iron. This had a single arch of 130 ft. 
span ; it was 30 ft. wider than the Iron Bridge, but con- 
tained less than half the weight of iron—namely, 173 tons. 
Its total cost was 6034/. It had to be repaired at dif- 
ferent intervals, no provision having been made to 
counteract the effect of natural forces and wear and tear. 
Of late years there were evidences to show that the struc- 
ture had nearly run its course, and Sir Benjamin Baker— 
whose opinion on the strength of the old bridge had been 
sought on a former occasion, about seventeen years ago— 
stated that if it were desired to maintain the former con- 
struction it could only be strengthened now by means of 
a steel under-structure. This did not commend itself to 
the County Council. Plans were prepared for a‘ new 
steel girder bridge; the contract was given to Messrs. 
E. C. and J. Keay, of Birmingham, and the work is 
now completed. 


Electromagnetic guns have repeatedly been proposed. 
A few ey vs ago Professor Birkeland, of bristiazia, whose 
name has become widely known by his successful fixation 
of the atmospheric nitrogen, actually experimented with 
model guns of this type. In the ‘‘ Mitteilungen iiber 
Gegenstiinde des Artillerie und Geniewesens,” Captain 
A. Spacil, of the Austrian Artillery, deals at some length 
with the energy problem of such devices for steel and iron 
projectiles. 2 concludes that to impart a muzzle velo- 
city of 500 metres to a projectile of 40 kilogrammes, to be 
shot from a 43-calibre 15-centimetre gun, would require 
600 coils of 22,000 metres of 1.5-millimetre copper wire, 
weighing 420 kilogrammes, and at 181 volts per coil, a 
current energy of 54,300 kilowatts. These figures are of 
the same order as those which Birkeland gave for his gun, 
which was to hurl projectiles of 2000 kilogrammes with a 
velocity of 300 metres; he wanted 1,620,000 kilowatts 
at 3000 volts. There is no power-station in existence 
which could produce anything like this energy. Con- 
sidering, however, that the energy would be required 
only for a fraction of a second, special machines might 
be devised for the purpose. Birkeland suggested that 


Y|the primary generator should consist of a powerful 


electromagnet which was to be shot, by explosive power, 
through coils wound round a copper tube. He thus pro- 
posed to start from explosive energy in order to obtain, 
after three conversions, electromagnetic energy for the 
propulsion of projectiles. The efficiency of such combi- 
nations could not be put very low. Spacil thinks that 
ways could possibly be found to move very large coils at 
very high in rectilinear. paths—so as to avoid 
trouble from ee forces; but he has little belief 
in the possibilities of electromagnetic guns. 


It appears that the wing use of concrete in the 
building trades in the United States is not to proceed 
unchecked, if the labour unions can prevent it. The 
growing popularity of the material, and the economy 
gained by being able to employ unskilled labour in its 
construction, has created strong oppcsition from unions 
representing masons, bricklayers, and others, with whose 
work it competes. According to the Engineering News, 
these unions, not content with their existing rules to 
the effect that concrete must be mixed and placed by 
men classed and paid as masons’ helpers, the unions 
of Essex County, N.J., now insist that the concrete 
shall be dum on a mortar-board and placed with 
a trowel; or, in other words, that it must be put in place 
by a mason. It is stated that in Newark, N.Y., the 
bricklayers insist on placing all concrete themselves, to 
the exclusion of stonemasons; but this is almost too 
absurd to believe. The practical effect of such new 


rules will, in some of the smaller towns, be to advance 
the labour cost of concrete from 1.75 dols. to 3.2 dols. 
od day for mixing and for moving to place, and 
rom 1.75 dols. to 5 dols. per day for putting the 
concrete in the wall. The utterly unreasonable atti- 
tude taken up by the unions is manifest, for it is 
well known that common labour can do practically 
everything that is required on concrete work under com- 
petent direction. The Engineering News truly states that 
actual figures of cost are of minor importance ; it is the 
principle which is at stake, for it isan attempt (which in 
some places has been more or less successful) to dictate 
by the unions whether one material or another shall be 

in building construction. It is to be hoped that 
such reprehensible methods will meet with the strongest 
opposition. 

In a lecture given to the Polytechnic Institute of 
Brooklyn, Mr. A. H. Armstrong, of the General Electric 
Company, gave the following interesting figures ss to 
the cost and weight of different electric cars and equip- 








ments :— 
Data on Cars. 
Type of Ys. — Weight. Passengers. | Cost. 
tt. tt. | Ib “dole, 
Single truck 18 26 12,000 26 1500 
Double ,, 80 40 24,000 42 3000 
rs 9 40 50 $5,000 52 4500 
50 60 50,000 64 6000 


Cost and Weight per Horse-Power of Dircct-Current 
Railway Electrical Equipment. 


Cost. wi 
Up to and including 200 horse-power Dols. Lb. 
with hand conti es fa ps 15 700 
From 200 horse-power to 300 horse- ' 
power with multiple-unit control. . 16 650 to £00 
For 400 horse-power equipments and 
larger, with multiple-unit control 16 350 


Owing to the fact that alternating-current equipments 
have not yet been standardised, the lecturer could not, 
he said, give very definite figures for these. In general, 
alternating-current motor equipments would appear to 
cost about 25 dols. - horse-power for all sizes from 75 
horse power to 150 horse-power. The weight of the 75- 
horse-power equipment averages 900 lb. per horse-power, 
and that of a 175-horse-power equipment 750 lb. per horse- 
power. These weights include the controlling equipment, 
transformers, wiring, &c. 


Data on Direct-Current Locomotives, 


Type. “Pireight Cost per Ton. 
Low specds, geared or 
earless si .. 100 tons or more 300 dols, to 350 dols. 
High speeds, gearless 75 ,, - 350 ,, tos00 ,, 


Regarding the relative cost of maintenance, Mr. Arm- 
strong stated that cars equipped with two 125-horse- 
power direct-current motors can be maintained for ap- 
proximately 0.01 dol. per car-mile, this cost including 
maintenance, inspection of the motors and control, car- 
bodies, trucks, painting, varnishing, &c. Of this 0.01 dol. 
per mile, he estimated that the electrical equipment was 
responsible for 0.003 dol. On a four-motor equipment the 
cost per car-mile of the electric equipment would be 
0.004 dol. to 0.0045 dol. 








Sooty or British Gas INpusTRIES.—A paper on 
“Some Legal Notes on Contracts and Specifications - 
will be read before the society at the Holborn Restaurant 


on the 27th inst., at 3.15 p.m., by Mr. C. E. Brackenbury, 
of the Middle Temple. 





British Output or Steeu.—The British Iron Trade 
Association has compiled a statement of the production 
of Siemens steel in the United Kingdom for the past 
year. The total output of ingots was 3,879,000 tons—an 
increase on the previous year of 630,000 tons. The 
increase was largely in the North-East of England and 
in Scotland. 





Susmercixc Rooskvett.—What is said to be the 
highest dam in the world has been built on the Salt, 
Arizona, and will submerge Roosevelt. The work is well 
under way, and it is vn tery that by 1908 the town will 
be 172 ft. below the surface of the water. The head ob- 
tained will secure abundant power. A temporary power 
eat cement-mill, ice plant, lighting plant, and saw- 
mill have been completed. A telephone line bas been 
installed to the headworks of the power canal, 18 miles 
above Roosevelt, and extended in the other direction to 
the site of the great dam, which is 30 miles from Phenix. 





Sranam Harsour.—The half-yearly report of the 
Seaham Harbour Dock Company states that new coal 
staithes were brought into partial. use in the latter part 
of October. They are now completed, and steamers of 
4000 tons cargo have already been loaded; they are 
capable of accommodating vessels up to 5000 tons burthen. 
The total coal shipments for the past half-year amounted 
to 398,600 tons, an increase of 151,300 tons on the pre- 
vious six months, and the leadings of coal other than for 
shipment were 21,200 tons. Other exports consisted of 
twenty-two ca and imports amounted to thirty-four 
cargoes. The balance of profit was 5632/., an increase of 
~ l. A dividend on the ordinary shares at the rate of 

er cent. per annum, amounting to 3375/., is proposed. 
This will leave 81577. to the credit of the on revenue 
account. 
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LOCOMOTIVE 


(For Description, see Page 258.) 


BOILERS. 


Fig. 10. 





LOT 116.-GREAT WESTERN. 
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SHIPPING COMPETITION AND 
LEGISLATION. 

In the King’s Speech on the opening of what pro- 
mises to be one of the most interesting Parlia- 
ments in modern times, the Government state that 
the attention of the Legislature will be called to 
measures dealing with the Merchant Shipping Law, 
and there is a prospect—perhaps born of hope— 
that the new enactments will remove some part of 
the disadvantage experienced by British shipping in 
competing with foreign ships in our ports. The 
general lines upon which arliament has in the 
past proceeded in shipping legislation are generally 
approved, although it is possible that in some 
respects there has been a little of excess in their 
zeal for the safety of shipping and of those who go 
down to the sea in ships. Certainly the effect of 
this legislation and of the superior work done by 
constructors has been to enormously decrease the 
loss of life and property, and from this point of 
view existing laws are to be commended. Ship- 
owners seek no credit for supporting in every 
way the laudable aim of the law- makers, and 
if they have chafed under the restrictions, it 


9} has been almost entirely because the foreign ship, 


loading at an adjacent berth for the same trade, 


250|is allowed to ignore the legislative limitations, 
A and, as a consequence, to take an excess of 


cargo which probably makes all the difference in 


1| profit and loss on any charter or freight. It is 


therefore ho that Parliament will in the new 
Bill insist that foreign ships loading in British 
_ shall come under the same regulations as 

ritish vessels, and that thus there will be removed 


254 | oné of the main objections to the stringent legisla- 


tion of recent years. What is beneficial in the 
interests of British sailors and trade cannot be 


254 | prejudicial to the foreigner within our gates. 


It is, however, worth considering whether even 
this unification of the law for all ships engaged in 
British trade completely meets the case. We should 
prefer to see an international conference vested with 
power to arrange general laws applicable to ship- 
ping in all countries, because there are many 
problems which such an international agreement 
would solve; and the result would be advantageous, 
not only from the commercial point of view, but 
also from the point of view of naval construction. 





There is the determination of a satisfactory stan- 





dard of net and tonnage, and the basis 
upon which rates should be charged for the 
use of harbours and docks. Again, there is the 
question of the dues which ought to be paid 
in connection with the lighting of the great high- 
ways of commerce. The British coast and littoral 
is admittedly one of ‘the most perfectly lighted 
in the world; and while ostensibly for British 
shipping, the lights, for instance, in the Channel 
are of immense value to all of the vessels trad- 
ing to Northern Europe. In this case, of course, 
there are reciprocal advantages, and it is difficult 
always to. determine their relative significance. 
This obviously is a point for settlement by an 
international congress. Again, there is the very 
important subject of load-lines; and while the 
British standard may still require modification in 
certain respects, it might very reasonably form the 
basis for consideration of some interuational 
scheme. The fact that our rate of loss in seamen 
and shipping is so much smaller than other nations 
shows that we have proceeded, alike in respect to 
the constructional strength of our ships and loading, 
&c., along satisfactory lines; and thus, apart 
altogether from the fact that we are admittedly the 
premier maritime nation, there would be peculiar 
appropriateness in Britain inviting. the govern- 
ments of all other shipping nations to attend such 
an Official conference as we have indicated. 

The importance of action in the interests of 
British shipping is suggested by an analysis of 
the return issued by Lloyd’s showing the addi- 
tions and removals from the register of British 
shipping, because there is here brought out the 
remarkable fact that during the past year alone 
264 steamers, of 422,395 tons, and 135 sailing 
ships, of 90,306 tons, were sold out of the British 
fleet to foreign nations (principally Germany)—a 
much greater number of vessels than in any pre- 
vious year. Many of these were old ships, which 
were undoubtedly regarded by British firms as 
obsolete, and impossible of remunerative employ- 
ment under the restrictions to which we have re- 
ferred. Of the age of the vessels thus transferred 
to a foreign flag we have direct testimony from the 
Registrar-General’s returns, which indicate that 
about 18 per cent. of the tonnage sold to foreign 
countries was built before 1880, nearly 43 per cent. 
before 1885, and 62 per cent. before 1890, so that 
two-thirds of the foreign tonnage is thus at least 
sixteen years old, and cannot therefore be classed 
as ‘“‘modern.” Of the remainder only 9.4 per cent. 
were constructed after 1895. How can the foreign 
owner make such obsolete vessels pay ? 

In ten years the foreigner has bought 3,447,000 
tons of steamers and 838,000 tons of sailing ships, 
while we in the British fleet have only bought back 
from them 380,000 tons of steamers and 49,000 
tons of sailing ships. On the other hand, there 
were added to the British fleet 624 new steamers, 
of 1,209,665 tons, and 170 new sailing ships, 
of 15,414 tons. In ten years the additions to 
the British fleet make up more than two-thirds 
the total fleet now owned by the nation. It may 
therefore be accepted that, so far as our ship- 
owners are concerned, they have performed their 

rt of the important work of maintaining the 

ritish merchant fleet in a state of efficiency by 
periodically renewing the vessels owned. At the 
present time the fleet consists of 20,592 vessels, 
and although this number is equally divided 
between steam and sailing ships, the tonnage 
of the former makes up 89 per cent. of the total, 
or 14,885,180 tons, whereas the measurement of 
the sailing vessels is only 1,795,805 tons. The 
tonnage of the sailing ships is little more than half 
what it was ten years ago, whereas the tonnage of 
steamers has increased by practically 5,000,000 
tons. Although the net increase in our fleet is only 
33 million tons, the total now being 16,680,985 
tons, the carrying capacity has enormously in- 
creased, and the efficiency very greatly improved, 
owing to the continual substitution of new vessels 
for old. 

Of the vessels sold to foreigners, it may be 
noted that Germany has taken 101,903 tons, prac- 
tically all large steamers, while Italy, which comes 
next on the list, has taken 78,671 tons, 25 per cent. 
being sailing ships. Here, of course, we cy 
the influence of the shipping bounties. Japan 
took 66,328 tons, the measurement of thirty-six 
steamers. Norway comes next with 59,702 tons, 
of which 43,211 tons were sailing ships; and in view 
of the fact that so very few sailing ships have 





been built within past fyears, few of these vessels 
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can have been modern ships. Next on the list is 
Sweden, which took 28,589 tons, the great 
majority being, in this case, steamers. The other 
countries who have bought largely from Britain are 
France, taking 27,778 tons; Greece, 26,423 tons ; 
Denmark, 24,478 tons; Spain, 22,362 tons; 
and Holland, 20,952 tons. The tonnage thus 
added to the various foreign fleets is, of course, 
entirely exclusive of the vessels newly constructed, 
with which we are not here concerned. The main 
point is that, notwithstanding the obsolescence of 
the tonnage thus purchased at cheap rates, the 
foreign owner can make it pay ; and we are satisfied 
that this is not due to the superior skill in manage- 
ment, and only partly as a consequence of the ship- 
ping bounties, which prevail in comparatively few 
countries. 

Another point which will have consideration in 
the new Parliament is the steady diminution in the 
number of British sailors engaged in British ships, 
and the great increase in the number of aliens 
manning our fleet. We have time and again dealt 
with this subject, and only refer to it because 
of the present agitation in favour of some means 
being , mee to encourage the increase of 
British sailors. A reserve of men for the Navy 
is as important as strength in matériel, and for 
this we must in times of stress depend very largely 
upon the merchant fleet. Moreover, it should be 
remembered that in times of war the Admiralty 
may have to divulge to the captains and officers 
of merchant ships certain details regarding the 
mine and battery defences, and there is ever the 
danger of such information, divulged to foreigners 
occupying responsible positions on British ships, 
finding its way to ourenemy. It has been urged 
that patriotism on the part of shipowners should 
induce them to see to it that only British sailors 
are employed ; but we have in this country gone 
on the principle of absolute freedom in all in- 
dustry and commerce, and the shipowner is en- 
titled to secure his labour in the cheapest market, 
consistent always with efficiency ; and if this sound 
principle in business cannot secure the requisite 
naval reserve, then legislative action must be 
taken. This, however, must follow in the direc- 
tion of giving compensation, so that the ship- 
owners will not be further handicapped in respect 
to the provision of personnel. We are glad that 
this matter is being taken up very vigorously by 
Lord Inverclyde, and we hope that the result will 
be satisfactory from the point of view of the ship- 
owner and of the naval requirements of the nation. 








THE MILAN INTERNATIONAL 
EXHIBITION. 

As the date for the official opening of the Milan 
Exhibition approaches, the administration increases 
its efforts to have the undertaking for which it is 
responsible completed by April 18. There appears 
but small hope that these efforts will be success- 
ful ; and the Milan Exhibition, like nearly all its 
predecessors, will be unfinished for many weeks 
after the public has been admitted. One quite 
sufficient reason for this is to be found in the 

reatly-increased scope of the Exhibition, and the 
arge demands for space by the leading Continental 
nations. When the scheme was first organised in 
1901, it was intended that progress in land and 
water transportation alone should be illustrated. 
Gradually other branches of industry were added, 
until at present almost everything is included that 
goes to make up a universal exhibition. Nor was 
much co-operation from abroad looked for during 
the earlier period of the undertaking ; and though 
some countries, notably France, made arrange- 
ments for a large representation two or three years 
ago, it is only quite recently that increased demands 
for space have become urgent, involving an exten- 
sion of the original plans, the :onstruction of new 
buildings, and the acquisition of additional areas to 
increase the somewhat restricted limits which at 
first seemed amply suflicient, if not excessive, for 
all anticipated requirements. 

As has already been explained, the Exhibition 
will be held on two sites—in the Park and the 
Place d’Armes—while to the latter have been 
added some large vacant spaces. Thus at present 
the area is about 400 acres, of which more than 
half will be covered by buildings. The buildings in 


the Park will be rather of monumental than of 
industrial interest, though here there are excep- 
tions, which will be referred to later. 


It is in the 





Place d’Armes and its annexes that the principal 
buildings will be found, nearly the whole of the 
large space being covered by decorative structures 
devoted to different sections and to private 
pavilions. 

The main galleries are those to be allotted to 
General Industries, to Transportation, to Agricul- 
ture, and to Hygiene. In the Place d’Armes also 
is the magnificent French Hall of Decorative Arts, 
and many pavilions erected by private firms— 
Italian and foreign. The Section of. Transportation 
will be divided into several groups, to which dif- 
ferent buildings are assigned—marine and river 
transportation, road transportation, railways, aero- 
nautics, &c. 

Of all the foreign countries participating, France 
will undoubtedly occupy the leading place. Apart 
from the special building to be wholly devoted to 
decorative art, and covering 100,000 square feet, 
she has retained large areas in all the various sec- 
tions, as the following list will show :— 


Railway transport _... ... 1000 sq. m, (10,700 sq. ft.) 
Automobiles and cycles ... 28560 ,, (30,600 ,, ) 
Aeronautics... on CO 4: (ae . ) 
Road transport (carriages) ae.» Chee «4 
Meteorology : had nn ee’ a re ae 
Agricultural machiner . 1900 ,,. (20,500 ,, ) 

ae products... 500 ,, (5,400 ,, ) 
Fisheries... i ne ane « Le .« 3 
Hygiene and sanitation os ae « (ae ) 
Marine transport — eo ee 
Social economy... cas ot ae > 26 «3 
Retrospective exhibits 3 ac Coe as 2 
Temporary exhibits = ae ! sae 


In addition to the foregoing, France will make 
interesting exhibits in the Industrial Hall. 
Germany will run France very close in the extent 
of space occupied and in the variety and value of 
her exhibits ; for although she has no large national 
pavilion, the areas she has secured in all the 
different sections are very extensive, and long 
experience has taught us how admirably both 
countries organise their exhibitions, whether they 
are hosts or guests. The spaces reserved for 
Germany are approximately as follows :— 


Railway transport (covered)... 


400 sq. m. ( 4,300 sq. ft. 
(uncovered) 800 ,, 8600, 


) 

” ” ) 
Automobiles and cycles 0 EY ee «CM la CS 
Aeronautics a i ne op oe = 2 
Agricultural machinery . 2700 ,, (29,000 ,, ) 
Fisheries... we ‘  -¢p Ree lw 2D 
Industrial Hall oe . 900 ,, Le00 .,, ) 
Hygiene and sanitation - ae « Cee. ) 
Marine transport am . 2976 ,, (31,000 ,, ) 
Retrospective exhibits - » tae ws) 


There seems every probability that Germany 
will be pre-eminent in the section of Marine Trans- 
port, which will probably surpass the admirable 
show she made at the Paris Exhibition of 1900. 
A somewhat keen competition has been set up 
among the principal shipping companies which 
will fill the space allotted to them with models, 
and endeavour to illustrate emphatically the lead- 
ing position they have taken in the marine trans- 
port industry of the world. Among other exhibits 
the German Navy will be represented by that of 
Krupp, which will weigh over 600 tons, and has 
been brought from Essen in fifty railway trucks. 
The exhibit will represent a ship’s turret, complete 
in all details, and containing two 12-in. guns. The 
space occupied by this turret is 8600 square feet, 
and a force of men from Essen have been already 
working at Milan for-more than two months in its 
erection. 

The exhibit of Austria, though of much import- 
ance, will not compare with those of either France 
or Germany. There will be a special Austrian 
pavilion, covering an area of 170,000 square feet, 
and this will be reserved specially for railway 
exhibits ; rolling stock for Italian railways being a 
subject of great interest at present to Austrian 
constructors. Besides her own pavilion, a space 
of 2100 square feet has been reserved to Austria 
for sporting exhibits, as well as 3200 ft. in the 
Fisheries section, and 4300 ft. in some other part 
of the Exhibition. These areas are quite insignifi- 
cant, however, and it is clear that the great feature 
of Austria’s exhibit will be that of her railway 
material. 

Belgium appears to have decided on co-operation 
rather late, and is now occupied in the erection of 
a pavilion that will cover 100,000 square feet ; 
‘aarp this pavilion will be very much in arrear, 

ut when completed it will presumably contain 
most of Belgium’s exhibits, as de has only secured 





5400 square feet in the Automobile Building, and 
2100 ft. in the Fisheries Building. 

Great Britain, which is working under the 
auspices of the London Chamber of Commerce and 
a Government grant of 10,0001., has space reserved 
in many of the Buildin ; the exact area, however, 
is not yet certain. The United States will have 
many fine exhibits, but will not, we believe, be 
officially represented, and the same remark applies 
toa number of other nations. . It may seem curious 
that the Argentine Republic intends to have an 
extensive exhibit; the reason for this is that she 
has within her borders a large and ever-increasing 
Italian population, and that to a great extent her 
prosperity depends upon this emigration, so that 
the bonds of mutual interests between the two 
countries are very close. 

Italian exhibitors will occupy at least one-half 
of the whole available space ; the Government, 
which is taking an active interest in the under- 
taking, is contributing largely, while the King and 
the Pope will be personally exhibitors of many 
objects that have not hitherto been publicly shown. 
The number of Itajian exhibitors will be very large 
—certainly many thousands—and in almost every 
branch of industry they will show that the country 
is rapidly coming to a leading manufacuring posi- 
tion, 

As for the organisation of the Exhibition, it leaves 
little to be desired ; the best architects and engi- 
neers have, with astonishing rapidity, brought 
into being a large number of buildings worthy in 
design and execution of the great celebration ; while 
the best Italian decorative art is being lavishly 
utilised both on the outside and the interiors of 
the temporary and the permanent structures. The 
Italian Executive Committee is large and repre- 
sentative ; each section has its own special com- 
mittee to deal with all details as they arise, and 
these committees will retain their control until the 
close of the Exhibition; the President of the 
general body of management is Senator Mangili, 
who has been associated with the undertaking from 
the commencement. 

An interesting feature of the Industrial Hall, 
where all the exhibits are to be shown in opera- 
tion, is that the motive power will be chiefly electric. 
The charge of this part of the work is in the hands 
of the Italian Edison Company, who will furnish 
current at 3600 volts, reduced to working pressures 
in transformers installed at convenient points. In 
addition to the motive power required, current will 
be provided for 1500 arc lamps, and 100,000 incan- 
descence lamps that will be used for illuminating 
the buildings and grounds. The water supply for 
general purposes and for the fire-stations is sup- 
plied in mains already laid and connected to the 
city service; there is no reason to suppose that 
this important department will be in any way 
inefficient. 

One very serious difficulty appears to threaten 
the success of the Exhibition, both as regards the 
delivery of goods and the facilities for visitors. 
The actual state of the Italian railways—now con- 
trolled by a Government department—is deplor- 
able ; and no one can suppose it will be sensibly 
improved by the time the Exhibition opens. 1t 
was doubtless with a view to the existing state of 
railway transport that the executive committee 
fixed an unusually early limit for the reception of 
exhibits ; and, fully alive to the evil, the leading 
Continental nations are pressing forward the work 
of their sections to avoid—in part, at least—the 
inevitable rush and confusion that must attend the 
early days of the Exhibition. In a recent article 
the Times described the almost incredible state of 
confusion now normal on the Italian railways, 
which returned last year into the hands of the 
Government, practically worn out as regards roll- 
ing stock and fixed plant, and wholly inadequate to 
deal with the growing demands of Italian passenger 
and goods traftic. There appears to be a deficiency of 
everything — passenger carriages, goods trucks, loco- 
motives, platforms, sheds, and good management. 
The Government is undoubtedly doing its best, by 
giving large orders for rolling stock abroad, to sup- 
plement the limited power of the home a 
and, naturally, in time the Italian railways will be 
brought up to a fair standard of efficiency. But 
this will take a long while, and the half rates given 
by the Railway Department on goods, home and 
foreign, coming to and leaving the Exhibition, 
will not in any way compensate for the fact that 
‘‘the railway time-table no longer exists in Italy,” 
as the Tribuna mournfully confesses, or that 
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goods despatched from Genoa to Milan not infre- 
quently are a month upon the road. The state of 
things that must be looked forward to at Milan, 
when a concentrated traffic from home railways, 
supplemented by the pressure from foreign lines, 
shall be focussed at the Exhibition grounds, may 
possibly be imagined, though difficult of descrip- 
tion. But whatever may be the delays due to de- 
ficient means of transport, and the inconvenience 
caused thereby to exhibitors and the public, no 
blame can be attached to the Italian executive of 
the Exhibition, who are doing all in their power to 
make it successful. 








THE TEACHING OF MATHEMATICS. 

For many years teachers of elementary mathe- 
matics in this country attached excessive import- 
ance to the faculty of handling complicated 
expressions, and effecting sometimes neat, but 
often merely laborious, transformations. As a 
result the student’s attention was concentrated 
too much on improving his instrument, rather 
than in learning usefully to apply it, just as a 
certain type of amateur mechanic devotes his 
whole attention to providing new implements for 
his foot-lathe, instead of to effecting something 
useful with the appliances he already possesses. 
Of course, to a certain class of mind mathematics 
is an end in itself, and the spirit which considered 
that Archimedes was degrading his talents in apply- 
ing them to the defence of his country, is by no 
means dead. When Maxwell’s great work appeared, 
sneers were aroused in some quarters at his 
practice of establishing certain relationships by 
physical or mechanical considerations, in place of 
by the orthodox geometrical or analytical methods. 
It is the same kind of critic who laments the early 
invention of trigonometry, on the ground that it 
would have been much more interesting to have dis- 
covered the properties of the trigonometrical func- 
tions from a study of certain differential equations. 
Of late such critics have been less insistent, and 
it is now generally admitted that mathematics 
originated in mechanics and land surveying, and 
that almost every new development it has received 
in the course of ages has taken its origin in some 
question of physics or mechanics. 

Such being the history of the origin and growth of 
the science, there seems no valid ground for objec- 
tion to the recourse to this historical method in our 
schools. This we gather is what was meant by Mr. G. 
E. St. L. Carson, B.Sc., in his paper on the ‘‘Teach- 
ing of Mathematics to Engineering Students,” read 
on Saturday last before the Association of Teachers 
of Technical Institutes. He held that fewer examples 
should be worked, but that each taken should be 
much more fully studied than has too often been 
the case in the past. Asan instance of a common 
mistake made by students who fail to think ‘‘ mecha- 
nically,” he mentioned that not infrequently the 
acceleration of the two weights in Atwood’s ma- 


chine was given as wt whereas any one who 
—m 


fully realised the nature of the experiment could 
not help seeing that as the force producing the 
acceleration was the difference of the weights, and 
the mass moved was the sum of the two masses, 
the speed of motion must be reduced, and not in- 
creased. Another point he justly insisted on was 
that students should check their results, not by 
looking at the collection of answers at the end of 
their text-book but by working the problem over 
again backwards, pointing out that in practical ap- 
plications this is the only check possible. 

Writing on the study of mathematics by engi- 
neers some years ago, we suggested that it was 
unnecessary in teaching algebra to engineers to 
consider any other case of expansion than that of 
the binominal theorem with positive integral indices, 
as all other expansions are far more easily dealt with 
by means of Taylor's and Maclaurin’s theorems. 
Mr. Carson goes still further, and waeuld not take 
the binominal theorem at all until the student has 
learnt the elements of the calculus. In geometry he 
would teach, in addition to the usual propositions 
concerning triangles and circles, parallel and central 
projection. The latter is not much known to engi- 
neers in general, but as a practical application of 
it, we may mention that an acquaintance with it 
makes it often possible to measure dimensions 
from a photograph with considerable accuracy. 

Mr. Carson was a very severe critic of English 

ext-hbooks as com ared with those in use in Ger- 


man engineering schools. The trouble is that here 
our text-books have been written mainly to pre 
boys for examination purposes, and to enable them 
to solve as quickly as possible the sort of problem 
which finds favour with the average examiner. The 
latter is particularly fond of trickwork of all kinds. 
He selects his examples with coefficients carefully 
proportioned, so that the candidate who is lucky 
enough to hit upon the particular substitution neces- 
sary, takes little time and scores full marks. Hence 
great practice in the transformation of algebraic 
expressions is essential to success. No great harm 
is done, perhaps, in the case of the exceptional 
youth with a really mechanical mind ; but in the 
case of second-rate men we often find this apti- 
tude for handling formule combined with a failure 
to realise the facts at the back of the formule they 
apply in physics or mechanics. They thus obtain 
absurd results, which tend to discredit not only 
themselves, but mathematics in general. We have 
thus had men with a good degree in mathematics 
taken at Cambridge asserting that they had proved 
it impossible for a turbine to have an efficiency of 
greater than 75 per cent., and making 9 ridi- 
culous statements in the field of thermo-dynamics. 

There is, we think, no necessity for the mathe- 
matical course for engineering students being very 
advanced ; it should, however, be wide. It is, in 
fact, far easier to acquire the essential principles of 
the calculus than to master the more advanced 
portions of the ordinary text-book on algebra. If 
a student leaves school or college with a decent 
knowledge of the elements of all branches, he will 
know more than most men will have an qos 
of applying ; and those a who, by taste or 
by the needs of their special branch of the profes- 
sion, need more will have no difficulty in pursuing 
their studies on their own account as far as they 
may desire. 








ENGINEERING AND SHIPBUILDING 
WAGES. 

On Tuesday last another chapter was added to the 
colossal task of classifying the wages of various trades 
in the United Kingdom during the 19th century, 
an undertaking which Mr. A. L. Bowley is engaged 
upon with the assistance of Mr. G. H. Wood. This 
latest contribution to the subject took the form of a 

aper read at the meeting of the Royal Statistical 
ociety, the branches of industry dealt with more 
ticularly being engineering and shipbuilding. 
oth of the statisticians named have taken part in 
the production of this paper, and their names are 
sufficient guarantee that all that untiring industry 
can do has been brought to bear on the preparation 
of the memoir. Having said so much, we shall not 
be misunderstood in stating that the figures put 
forward are not to be taken absolutely, although 
there can be no doubt that they show truly enough 
the trend of what is, fortunately, advancement, if 
periods of sufficient duration are considered. The 
authors work on the accepted principle of index 
numbers, a method giving scientific results simply 
expressed, supposing the index numbers to be con- 
structed on accurate and sufficient data. What is 
needed in the cases of wages, for instance, is to 
select a representative period of sufficient length 
and represent the average earnings by 100; then 
the earnings for any year, or other period selected, 
will be represented by a percentage above or below 
100, the index number being a simple percentage of 
the average point. How nearly this ideal condition 
can be approached engineers and shipbuilders will 
be able to judge. 

The system, it will be seen, is capable of being 
applied to any given combination of occupations 
over any desired period. The authors are, we need 
hardly say, fully conscious of the difficulties of 
their task, and state the obstacles that lie in the 
way of an approach towards perfection with abso- 
lute frankness. The mass of material to be collated 
is enough to dismay any one other than a true 
statistician ; but we may be sure that the authors 
have done all that can be effected by careful and 

instaking research. The data they have used 

ave mainly been taken from estimates given to 
Royal Commissions, evidence offered at the time 
of trade disputes, and trade-union records; and 
testimony is given in the paper as to ‘‘ the splendid 
work done by the Labour Department.” The infi- 
nite nature of the problem will be appreciated 
when it is remembered, as the authors state, that 
‘*to know the pecuniary position of a wage-earner 





we need to know the total earnings in a period long 








enough to cover the general fluctuation of trade— 
say ten years.” For statistical p the authors 
do not, of course, deal with ‘‘ the individual man, 
but with a man in a particular position, and his 
predecessors.” They have to ‘‘rule out sickness, 
peculiarities of physique, and size of family, or, at 
any rate, take an average of these things ;’’ and they 
‘* may treat unemployment, whether personally or in 
the average, apart from wages.” What is needed is 
‘*then to know wages per hour, week, or piece, and 
the number of hours, weeks, or pieces worked in 
the year, taking the year to be the ordinary period 
in which trade circumstances recur.” What is 
next required is ‘‘ to know to what extent rates or 
methods of payment and number of hours, weeks, 
or pieces have changed in the longer period 
studied ;” and finally there must be known ‘‘ the 
number of employés at each rate, and the change 
in the relative numbers at various rates during the © 
riod.” 

To glean such a mass of information, even from 
one engineering works or shipyard of average size, 
would be a labour almost beyond conception, 
even were all facilities at command. It is, how- 
ever, surprising how near to truth a skilful 
statistician can arrive, even in the face of appa- 
rently overwhelming difficulties ; and the results 
given in the paper may be accepted as of con- 
siderable value to those interested in social prob- 
lems. 

It is satisfactory, moreover, to find the authors’ 
conclusions to be that, on the whole, there has been 
no degradation of employment as the result of in- 
creasing use of machinery ; but that the various 
grades of labour have, in spite of many changes, 
continued to bear nearly the same proportion to 
each other. The alteration that has taken place has 
arisen from the growth in numbers of machinists ; 
and this has meant as much a step up for Jabourers 
as a step down for artisans, 

It would be impossible within the space at our 
command to give a tithe of the mass of figures and 
other data contained in the paper, and the tables 
by which it was mins Ey We can only give 
the general conclusions set forth, leaving those of 
our readers interested to consult the original paper 
when it is published in the Transactions of the 
Society. The principal statistics dealt with by the 
authors related to the period 1850 to 1905, during 
which time the wages of shipbuilders fluctuated 
more than those of engineers—a fact, we may 
point out, which was to be expected, considering 
the greater interchangeability of occupation in the 
latter than in. the former trade. For instance, if 
marine engineering is slack, turners and fitters can 
to some extent find employment in other branches ; 
but with the cessation of demand for ships, platers, 
riveters, &c., have not an equally my field of 
selection. The wages of shipbuilders have, how- 
ever, on the whole, risen more than those of en- 
gineers. The rises of the two trades combined were 
during the period 1850 to 1854, 10 per cent.; during 
1860 to 1866, 9 per cent.; from 1869 to 1874, 15 per 
cent.; from 1879 to 1883, 9 per cent.; from 1887 
to 1890, 12 per cent.; and from 1895 to 1898, 10 
per cent. On the other hand, the decrease in wages 
were for 1856 to 1859, 3 per cent.; 1866 to 1868, 
3 per cent. ; 1877 to 1879, 5 per cent.; 1883 to 1886, 
8 per cent.; 1891 to 1894, 4 per cent.; and since 
1901, 2 per cent. Each percentage is here reckoned 
on the average at the beginning of the period 
covered. 

Average wages in 1905, allowing for all known 
corrections, were 46 per cent. higher than in 1850, 
37 per cent. higher than in 1860, 27 per cent. 
higher than in 1870, 18 per cent. higher than in 
1880, and 6 per cent. higher than in 1890.. The 
changes have, naturally, varied from district to 
district, and from occupation to occupation. In 
the London district a high level was reached at an 
early date, but little progress has since been made. 
On the Clyde and at Belfast there has been an 
increase of 50 to 60 per cent. since 1860. The 
wages of platers, riveters, and shipwrights have 
shown a very rapid increase. The bulk of the 
members of the Amalgamated Society of Engineers 
are said to have made steady ress. Labourers 
have improved their wages at very nearly the same 
rate as engineers. 

On the whole, it may be said that the results of 
the authors’ admirable work, extending over a long 

riod of time, is distinctly reassuring. It would be 
interesting if it were postible to com the figures 
with those relating to other countries, taking into 
consideration at the same time the conditions of 
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living and other matters concerning the welfare of 
working men. Unfortunately, statistics for this 
purpose are not at command; but could they be 
obtained we feel assured that it would be found that 
British engineering labour still occupies an unsur- 
passed position in regard to remuneration, comfort, 
and security ; whilst in other respects the working 
man of this country is far better off than those of 
similar attainments in nearly every other nation. 








THE PASSAGE OF ELECTRICITY 
THROUGH LIQUIDS. 

In his discourse on ‘‘ The Passage of Electricity 
through Liquids,” delivered at the Royal Institu- 
tion last Friday, Mr. W. C. Dampier Whetham, 
F.R.S., of Trinity College, Cambridge, gave an 
outline of what modern science may be said gener- 
ally to accept, hardly touching upon controversial 
matters. The familiar names of the leading theorists 
were not mentioned, therefore. Davy, the lecturer 
reminded his audience, had first isolated potassium 
and sodium with the help of the electric current 
in the Royal Institution just a hundred years ago; 
Faraday n his brilliant researchés on electro- 
lysis in the same building about 1830. Throwing 
on the screen an electrolytic cell provided with two 
divisions, Mr. Whetham showed what takes place 
when copper sulphate is electrolysed. The anode 
of copper dissolved, and the new sulphate formed 
was seen to descend in streams to the bottom of 
the cell; yet the electrolyte about the anode be- 
came impoverished and lighter in colour. The 
copper cathode, on the other hand, thickened 
with the copper deposited on it; but the solution 
around it became more concentrated all the same. 
In the central portion of the cell no change was 
observed at all. If both electrodes had been in- 
soluble, the density of the electrolyte would have 
been weakened, at the anode less than at the 
cathode. 

These changes in concentration—first studied by 
Hittorf in 1853—Mr. Whetham explained with the 
aid of a model. According to Faraday, the electro- 
lytic current is a convection phenomenon, the two 
kinds of ions (‘* wanderers’’) carrying their oppo- 
site electric charges, and drifting, under the in- 
fluence of an electromotive force, in opposite 
directions. If both the ions moved with the same 
velocity, the concentration should change to the 
same amount at both the electrodes, provided that 
no complex ions be formed dragging some of thé 
solvent with them. But an unequal velocity of the 
ions might, at first sight, seem to be incompatible 
with Faraday’s theory of chemical equivalency. In 
Mr. Whetham’s model, red balls were strung on ore 
cord, representing copper, and white acid balls on 
another string underneath it; the pairs of balls 
represented of copper sulphate. If we moved 
the acid string to the right twice as fast as the 
copper string to the left, we should, for example, 
find 15 copper balls unpaired on the left, and 15 acid 
balls on the right; but 10 parts of sulphate would 
appear to be lost on the left, and only 5 parts of 
sulphate lost on the right. In the middle portion 
the pairs would remain unchanged. Thus the loss of 
salt, or the diminution in concentration, varied 
inversely as the velocity of the ions, and in this 
way Hittorf determined the ‘relative velocities of 
the latter. Kohlrausch helped us further. Pointing 
out that the total transfer of eleotricity—assumin 
Ohm’s law-to hold for electrolytes, which he h 
proved—should be equal to the product of the ions, 
the charges on them, and their relative velocity 
(i.e., the sum of their opposite absolute velocities), 
he calculated those absolute velocities of the ions. 

They were all small, Mr. Whetham continued ; 
the maximum velocity, that of the hydrogen ion, 
being 0.003 centimetre per second under a potential 
gradient of 1 volt per centimetre. Oliver Lodge 
had been the first to see the ions actually migrating 
through a gelatine tube, in which they changed the 
colour of an indicator. But the potential gradient 
was difficult to determine in the gelatine. Orme 
Masson had, therefore, brought two solutions. of 
different density—e.g., potassium chloride (colour- 
less) and potassium permanganate (red)—over one 
another in a U-tube through which the current was 
sent. The experiment was shown ; the red liquid rose 
in the one limb, the colourless solution penetrated 
further down in the other. But the junction line 


would not remain sufficiently sharp for measure- 
ments, unless the two solutions had different specific 
resistances. If, for instance, the lower liquid had 
a higher resistance, an ion descending below the 





line would there want a higher electromotive force 
to move at the same rate as before, and as there 
was no higher electromotive force, it would be 
retarded and kept at the junction. B. D. Steele 
had also applied this method to the study of 
two colourless liquids, relying on their dif- 
ferent refractive powers. Masson had contrived 
another arrangement, which the audience could 
watch on the screen. An anode flask contain- 
ing a solution of copper sulphate (blue) was joined 
by a horizontal cube, containing a gelatinised 
solution of potassium chloride, to a cathode flask 
containing potassium chromate solution (yellow). 
When the current was turned on, the copper ions 
displaced the faster potassium ions, and the chro- 
mate ions likewise the faster chlorine ions, so that 
the advancing blue and yellow junctions remained 
sharp. This experiment would measure the speeds 
of the potassium and the chlorine ions. Mr. 
Whetham also exhibited the Y-tube with two side 
branches so arranged that lithium ions would 
follow—in solutions, not in gelatines—potassium 
ions, and acetate ions would follow iodine ions, 
with which R. B. Denison and Steele have done 
excellent work ; the tube had been broken on the 
journey, unfortunately. 

These experiments, the lecturer proceeded, had 
confirmed Kohlrausch’s calculations of ionic velo- 
cities to a remarkable degree. In very weak solu- 
tions, the velocity of the one ion was little influenced 
by the nature of the other ; thus the alkali chlorides 
practically gave the same velocity for the chlorine 
It did not follow, however, that the ions were 


ion. 
atom free. There were strong reasons to 
lieve that they took some of the solvent with 


them in travelling ; but they were independent of 
one another. We could, however, not adhere to 
the assumption that the ions were handed on from 
molecule to molecule. For in that case the move- 
ment should depend upon the frequency of the 
collisions, and the velocity of the ions should in- 
crease with the concentration of the solution, which 
it did not; the mobilities decreased, in fact, in 
concentrated solutions. 

Even when no current was flowing, the ions 
must be free from one another; but they then 
moved in all directions, not in a steady stream. 
This independence of the ions Mr. Whetham fur- 
ther illustrated by the action of electrolytes on 
albumen. Colloids, like albumen, were supposed to 
consist of electrically-charged particles floating in 
a liquid carrying the opposite charge. Electro- 
lytes coagulated colloids, and it had been shown 
by Hardy that the coagulative power of polyvalent 
ions was much greater than that of monovalent 
ions. If the coagulative effect depended upon the 
electric charge of the ion, then we should expect 
polyvalent ions to be more powerful, for six 
monads were equivalent as to their charge to three 
diads and to two triads. According to the kinetic 
theory, the chances of collisions for monads, 
diads, and triads; were to one another as 1 : x : 2”, 
and these should be the ratios of their coagu- 
lative powers. We could not determine x, but 
we knew that if the ratio for monads and diads 
were 1 : x, the x? for any triads should be a power 
of the same x. Now Linder and Picton had de- 
monstrated by experiments the ratio 1 : 32: 1023, 
and if x were taken as 32, the ratio should be 
1:32 : 1024—a splendid agreement. They experi- 
mented with sulphides of arsenic and antimony. 
Mr. Whetham performed the experiment of coagu- 
lating albumen by means of equivalent solutions 
of sodium chloride and of sodium sulphate. The 
sodium ion being common to both the solutions, the 
comparative visible effect depended upon the nega- 
tive acid ion, which is the one which would coagu- 
late the albumen used. Five cubic centimetres 
of the solution containing the monovalent chlorine 
ion had no effect, while the same amount of solu- 
tion containing the bivalent acid ion produced 
strong coagulation. 

Mr. Whethan, it will be conceded, clearly eluci- 
dated some of the phenomena which are too often 
assumed to be generally understood, while they are 
in reality only taken for granted. 








MODERN WARSHIPS. 

Sir Witi1am Waite delivered, on Monday last, 
the fourth of the series of five Cantor lectures which 
he is giving before the Society of Arts. This lecture 
was mainly devoted to the special shipbuilding 
programmes which were so astibte a feature of our 
naval policy. The Northbrook programme of 1885, 





together with Lord George Hamilton’s additions 
made during the same year, were briefly described ; 
the lecturer pointing out that the activity then 
displayed was due rather to the pressure.of public 
opinion than to initiative'on the part of the Ad- 
miralty. The object of the special Act was to make 
up for arrears of shipbuilding, but incidentally a 
definite programme was arranged, extending over a 
certain period, ‘and involving a set expenditure : 
the Act of 1889 carrying out this policy. over a 
period of five years, when 10 battleships, 42 
cruisers, and 18 torpedo gunboats were provided 
for. The aggregate displacement of these vessels 
amounted to 336,000 tons, whilst the propelling 
machinery would give off 600,000 indicated horse- 
power, and the total coal-bunker capacity was 
50,000 tons. The 70 ships included in the pro 
gramme carried 1342 guns, of which 32 were of 
67 tons, with 13$-in. calibre ; 8 were 10-in. 29-ton 
guns; 16 were 9.2-in. 22-tons; 232 were 6-in. 
7-ton quick-firers; 278 were 4.7-in. 2-ton quick- 
firers ; and there were 776 six-pounder and three- 
pounder quick-firers. Eight of the battleships 
were of the Royal Sovereign class; two—the 
Centurion and the eur—were of smaller dimen- 
sions and not so powerfully armed and _ pro- 
tected, but were reckoned of the first class, as they 
compared favourably with many first-class battle- 
ships of foreign navies. In the construction of 
these vessels about 160,000 tons of steel, 40,000 
tons of wood, and 31,000 tons of armour were 
required. Notwithstanding unusual difficulties, 
which included scarcity of labour owing to un- 
precedented activity in the building of mer- 
chant shipping, the great fleet was completed 
in 1894. The original estimate for the ships 
and armaments was 214 millions ; but it was 
decided subsequently to increase the size and cost 
of some of the vessels laid down at later dates, in 
order to provide better defence, higher speeds, 
larger coal supplies, and superior fighting and sea- 
keeping qualities than were originally contem- 
plated. ese additions, together with a rise in 
wages, brought the total cost up to 22? millions 
sterling. Of this sum 10 millions were charged to 
a special loan, the remainder being provided for in 
the ordinary Navy Estimates. 

During the five years of the Naval Defence Act 
the average annual expenditure in new construc- 
tion was 4,660,000/.; and in the financial year 
1891-2 it was 5,500,000. During the eleven 
years extending from April 1, 1876, to March 31, 
1887, the average annual expenditure was less than 
2} millions ; the maximum annual expenditure in 
1885-6, when the Northbrook programme was being 
executed, was 3} millions sterling. Between 1870 
and 1884, the period preceding the Northbrook 
programme, the expenditure on new construction 
varied from 800,000/. up to about 2 millions, and 
averaged about 1} millions. These figures showed 
how expenditure on the construction of war vessels 
for the Royal Navy had advanced; and it was thought 
at the time that after the efforts made through 
the Naval Defence Act.a return would be made 
to what was then considered normal expenditure. 
This anticipation was not fulfilled, for other Powers 
made corresponding efforts—notably France and 
Russia—which arranged their shipbuilding om 
grammes to meet that of this country: so that, 
before the ships of the Naval Defence Act were 
completed, even larger programmes were initiated. 

The period from 1885 to 1902 was that during 
which Sir William White was the Director of Naval 
Construction, and the total amount spent on ships 
was 884 millions sterling ; if the cost of armaments 
were added, the cum would reach to at least 
100 millions. Out of the 884 millions about 
74 millions were spent in the private establish- 
ments of shipbuilders, engineers, steel-makers, and 
armour-plate manufacturers ; and it was estimated 
that about 60 millions of the latter total were 
expended on labour in the United Kingdom. 

The lecturer showed, by the lantern views of 
typical battleships and cruisers of the Royal Navy, 
and some of the most prominent war vessels of 
foreign Powers, that during twelve years the dis- 
placement of battleships had increased from 14,000 
tons up to about 16,400 tons ; and the cost, exclu- 
sive of armaments, had risen from 800,000/. up to 
about 1} millions. In the King Edward the cost 
of the hull was rather more than 400,000/., the 
armour entailed an expenditure of about an equal 
amount, and the expenditure on labour was about 
a quarter of a million. The propelling and auxiliary 
machinery cost more than 200,000/.; the gun- 
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mountings, mechanisms, and torpedo-tubes about as 
much as the propelling machinery, and the inci- 
dental charges of the dockyard ships came to about 
90,0001. ; the grand total for the ship being about 
1} millions. The guns cost nearly 90,000/., whilst 
the ammunition and reserves, when the ship was 
fully equipped, represented an outlay of more than 
1} millions sterling. 

What the cost of the new Dreadnought would be 
had not been made public. The Secretary of the 
Admiralty had stated some time ago that it would 
be 14 millions, but more recent estimates, which 
were unofticial, placed it at 1} millions. In illus- 
trating the war vessels of other Powers, the lec- 
turer pointed out that the increasing size was not 
confined to British ships, whilst the cost of foreign 
vessels was greater than that of those of our own 
Navy in proportion to their size. Thus the French 
battleship Patrie, of 14,600 tons, was estimated 
at 1,422,000/.; whilst the German vessels of the 
Hessen class cost 1,157,0001., their displacement 
being only 13,000 tons. 

The concluding lecture of the series will be given 
at the Society of Arts’ Rooms on Monday next. 








THE ROYAL COMMISSION ON TRADE 
DISPUTES. 

Tue Commissioners who were appointed in June, 
1903, to inquire into and report upon the law re- 
lating to trade disputes, which has recently been 
such a fruitful source of litigation, have just 
issued their report. The personnel of the Commis- 
sion was eminently suited to an inquiry into one 
of the most abstruse branches of the law. It com- 
prised Lord Dunedin, President of the Court of 
Session, Sir William Lewis. Sir Godfrey Lushing- 
ton, Mr. Arthur Cohen, K.C., and Mr. Sidney 
Webb. 

They heard the evidence of some fifty employers 
and fifteen miscellaneous witnesses. The subject 
of the inquiry was divided into three branches :— 
(A) The liability of trade-union funds to be taken 
in execution for the wrongful acts of agents of the 
unions ; (B) the statute law relating to picketing 
and other incidents of strikes; and (C) the law 
of conspiracy as affecting trade unions. Owing to 
pressure on our space we are unable this week 
to deal at length with the report, but it may be 
mentioned that the Commissioners are unanimous 
in supporting the Taff Vale decision. The report 
of the majority of the Commissioners (Lord 
Dunedin, Mr. Arthur Cohen, K.C., and Mr. Sidney 
Webb) may be appreciated by reference to the fol- 
lowing recommendations :— 


/ =e an Act should be passed for the following ob- 
jects :— 

1. To declare trade unions legal associations. 

2. To declarestrikes, from whatever motive or for what- 
ever purposes (including sympathetic or second 
strikes), apart from crime or breach of contract, legal, 
and to make the Act of 1875 to extend to sympathetic or 
secondary strikes. 

3. To declare that to persuade to strike—i.e., to desist 
——— apart from procuring breach of contract—is 
not illegal. 

4. To declare that an individual shall not be liable for 
doing any act not in itself an actionable tort only on the 
ground that it is an interference with another person’s 
trade, business, or employment. 

5. To provide for the facultative separation of the 
proper benefit funds of trade unions, such separation, if 
effected, to carry immunity from these funds being taken 
in execution. — 

6. To provide means whereby the central authorities 
of a union may protect themselves against the un- 
p= pa and immediately disavowed acts of branch 
agents. 

7. To provide that facultative powers be given to trade 
unions either (a) to me incorporated subject to proper 
conditions, or (b) to exclude the operation of Section 4 of 
the Trade Union Act, 1871, or of some one or more of 
its sub-sections, so as to allow trade unions to enter into 
enforceable agreements with other persons and with their 
own members. 

8. To alter the 7th section of the Conspiracy and 
Protection of Property Act, 1875, by repealing Sub- 
section 4 and the proviso, and in lieu thereof enacting 
as a new sub-section (which would also supersede Sub- 
section 1) :—** Acts in such a manner as to cause a reason- 
able apprehension in the mind of any person that violence 
will be used to him or his family, or damage be done to 
his property.” 

[Notr.—The effect of this recommendation would 
be to repeal the watching and besetting clause 
which is contained in Section 7 (4) of the Con- 
spiracy and Law of Property Act, 1875. ] 

9. To enact to the effect that an agreement or combi- 
nation by two or more persons to do or procure to be done 


any act in contemplation or furtherance of a trade 
dispute shall not be the ground of a civil action, unless 








the agreement or combination is. indictable as a con- 
spiracy, notwithstanding the terms of the Conspiracy and 
rotection of Property Act, 1875. 


The effect of all the foregoing recommendations 
is very materially diminished by the fact that Sir 
Godfrey Lushington dissents from Nos. 1, 5, 6, 
7, and 8. He agrees with Nos. 2, 4, and 9, and 
with No. 3, but wishes the proposal to extend to 
persuading not to enter a contract of employment. 

Sir William Lewis practically dissents from 
everything in the Majority Report, and makes the 
following recommendations on his own account :— 


1. That no statute should be passed which would in 
effect repeal the decisions in the Taff Vale case, Lyons 
v. Wilkins, and Quinn v. Leathem, the beneficial effects 
of which to the community generally have been empha- 
sised Ww all our witnesses. 

2. That Sub-section 3 (a) of Section 4 of the Trade 
Union Act, 1871, be repealed, in order to give members 
of a trade union a right of action against the trade union 
to which they belong for improperly refusing to apply 
for their benefit the benefit funds to which they had con- 
tributed ; and that Sub-section 4 of Section 4 of the Trade 
Union Act, 1871, be also repealed, in order to make 
agreements entered into between trade unions of work- 
men and trade univns of employers legally enforceable. 
recommendation is made subject to my remarks 
above. 

3. That the proviso only of Section 7 of the Conspiracy 
and Protection of Property Act, 1875, be sepented in 
order to prevent watching and besetting under any cir- 
cumstances. This recommendation is also made by Sir 
Godfrey Lushington in his report. 

4. That in view of the overwhelming evidence we have 
received as to the cruelty and oppression to which non- 
unionists are subjected at present, the practicability of 
devising legislation to prohibit strikes against non- 
unionists should be considered in order to prevent, if 
possible, the existing gross infringements of the liberty 
of the subject. 


We hope to deal with the salient features of 
this report in our issue of next week. 





THE ROSENHAIN METALLURGICAL 
MICROSCOPE. 

ALTHOUGH metallography has made rapid strides 
in recent years, and its value is more and more 
being recognised by practical engineers, the micro- 
scope of the metallurgist has, so far, been allowed 
to follow too much the orthodox lines of micro- 
scope construction, which were themselves capable 
of improvement. When addressing the Optical 
Convention, which met at the Northampton In- 
stitute nearly a year ago, Mr. Walter Rosenhain 
made some bold suggestions as to microscope con- 
struction.* A microscope, he pointed out, was 
too frequently a delicate piece of apparatus in 
which utility was—not purposely, perhaps, but 
practically—sacrificed to mse dP pao appear- 
ance. His leading ideas are embodied in a micro- 
scope which he brought before the Royal Micro- 
scopical Society on Wednesday last, and which is 
anger ese designed for metallurgical research. 

e strong base and girder limb, the rigid con- 
nection between limb and tube, and the fact that 
the fine adjustment is effected with the aid of a 
micrometer situated on the optical axis, so that any 
slight defects in the stability and rigidity of the 
instrument are not magnified, as with the ordinary 
overhang, are features which are desirable in any 
microscope ; the wide range between stage and 
objective, and the special arrangements for vertical 
and oblique, instead of transmitted illumination, 
will be appreciated particularly by the metallurgist. 
We will briefly describe the instrument, which is 
made by Messrs. R. and J. Beck, Limited. 

The limb has been designed on engineering 
principles so as to constitute a properly propor- 
tioned truss. It hasa T-girder section throughout ; 
the tube is rigidly attached to the upper portion of 
the limb, and the lower front portion is provided 
with a wide dovetail fitting, upon which a solid 
bracket, holding the stage, racks up and down. 
The base has a spread of 9 in. between its two 
front feet, and the back foot is also 9 in. from 
the front, ensuring great stability. The limb is 
jointed to the base, turning about a stout pivot 
immediately above the base, and so arranged that 
the instrument is in balance in almost any posi- 
tion. When wanted for photo-micrography, the 
whole limb is turned back to a horizontal posi- 
tion, resting on a horizontal projection. The 
coarse adjustment is by means of the spiral 
rack and pinion ; it can raise the stage by nearly 
4 in. in the vertical position, and by 1 in. 
more when in the inclined position. The fine 





* See ENGINEERING, vol. Ixxix., page 714. 





focussing adjustment is by means of a micrometer 
screw, which is placed immediately under the 
object, in the optical axis. The whole stage is 
carried on a triangular stem, which fits, without 
any lateral motion, into a long triangular fitting in 
the stage support. The stage can be rotated by 
hand, and clamped for watching the effect of 
illumination at different angles. There are no 
studs, nor projections, on the stage likely to throw 
inconvenient shadows. One hand suffices to work 
the coarse and fine adjustments. 

The body is a very thick tube, at the end of 
which is a nose-piece for carrying the object-glass, 
with centering adjustments, and there is an iris 
diaphragm immediately behind the nose-piece for 
altering the aperture. The lower end of the tube is 
further provided with three characteristic openings, 
for taking three dovetailed fittings for the various 
illuminating devices, which are all interchangeable 
—an important point. The light may enter from 
either side, or from the front, and will be 
reflected down, through the object-glass, normally 
or inclined, by the so-called illuminator and 
similar appliances. The illuminators are little discs 
of glass, half silvered or not, or thin prisms, 
which can not only be turned about their axis, 
but also be moved up and down, and to and 
fro a little in their sliding frames. These sees 
are interchanged and adjusted without in the least 
disturbing the focussing, as they are fixed in the 
strong tu The illuminator slide is dovetailed, 
and carries a revolving spindle with a milled head. 
A separate dovetailed slide carries an iris diaphragm, 
and by means of other dovetailed slides, fitting into 
any of the three openings, a parabolic Lieberkuhn 
reflector—segment of a lic mirror rotating 
in a ring—or a Sorby silvered reflector at 45 deg. 
can be attached. The eye-piece focussing adjust- 
ment is made at the upper end of the tube and 
serves for focussing an image, which is visually in 
focus, on the photographic plate, merely by alter- 
ing the position of the Lenya this adjustment 
is moved by a large milled ring, which is channelled 
to receive a cord, in order to transfer the motion to 
the ground glass end of a camera. There is further 
a supplementary draw -tube, and a transparent 
siete for examining transparent objects. 

This brief description may convey the idea of a 
complicated instrument, anything but handy, and 
head suitable to bear slightly rough usage. . That 
impression would be entirely erroneous. The T- 
girder forms a convenient handle for the micro- 
scope, and the focussing arrangements look most 
convenient and practical. Mr. R. Beck briefly 
described a small ready optical bench, specially 
designed for combination with Mr. Rosenhain’s 
microscope, but of general applicability. It con- 
sists of a 30-in. steel bar, mounted by means of 
sliding uprights (pistons), which are hinged to the 
bar on two tripods; with the aid of the hinges the 
bar can be inclined at any angle. The source 
of light is a Nernst lamp, with a single upright 
filament of 230 candle-power, mounted at one end 
of the bar; an ordinary lamp will alsodo. Next 
to the lamp is a condenser, both achromatic and 
aplanatic, which is corrected to give an image of the 
filament on the slit, the whole light being utilised. 
There follow, beyond the slit, an achromaticcollimat- 
ing lens and a Thorp diffraction grating on a prism of 
30 deg., provided with any os aay ve and brass 
cover, the normal spectrum being focussed by an 
achromatic condensing lens upon either the vertical 
illuminating apparatus of the Rosenhain micro- 
scope, or upon the surface of the object, or upon 
the mirror of an ordinary microscope. The bench 
is conveniently adapted for vertical illumination, 
and light of any colour or, dispensing with the 
grating, ordinary light can be used for illumina- 
tion. Mr. Rosenhain mentioned in the course of 
his remarks that he had no particular liking for 
the Lieberkuhn reflector, because it was difficult 
to ascertain with this device from which point the 
light really emanated. The three openings in his 
microscope tube to which we have referred enable 
him to use light of different colours coming from 
different sides. Our readers will remember that 
Mr. Rosenhain has by these means succeeded in 
bringing out some c teristic features in the 
micro-structure of metals. 

The new metallurgical microscope, Mr. Rosen- 
hain assured his audience, has proved most efficient. 
It cannot be called simple ; and Mr. J. H. Jenkins 
remarked that metallurgists had done well with 
simple instruments, and preferred them on the 
whole. He had no intention to criticise the very 
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interesting novelty. That preference for simplicity 
is very natural and very reasonable; but, as Dr. 
Carpenter, of the National Physical Laboratory, 
pape: out, the ordinary means of illumination 
ail with really high powers of 1500 and above, and 
if Mr. Rosenhain’s improved illuminators really 
answered, metallurgists would be under great 
obligations to him. We share the preference for 
simple apparatus. But certain, probably important, 
peculiarities of the microstructure of metals are 
still so obscure, and have been interpreted so diffe- 
rently, that all further means of perfecting our 
methods of investigation will be welcomed. 





NOTES. 
THe Wortp’s Coat Deposits. 

Tue well-known journal Stahl wnd Eisen has re- 
cently published some figures bearing upon the 
above question, of which the paper seems to take 
a more optimistic view than is often the case. 
The outlook, more especially as far as Germany 
is concerned, is considered quite re-assuring, 
inasmuch as her deposits of coal are put down at 
280,000,000,000 tons, which, with the present 
consumption, will suffice for a couple of thou- 
sand years, and, making allowance for an increas- 
ing demand, in any case should last till the year 
3000. Added to this, the paper states that there 
is some reason to believe that the coal deposits of 
Germany have been under-estimated, and that they 
may be put atas much as 415 milliards of tons. The 
other European Powers, in the opinion of the paper, 
are much less favourably situated. Thus the coal 
deposits of Great Britain and Ireland amount to 
only about half of those of Germany, or about 
193,000,000,000 tons, and as the annual con- 
sumption is twice as big as that of Germany, 
England may have exhausted her supplies in 
some 350 years. As regards the other countries, 
the coal deposits of Belgium are estimated to 
contain 23 milliards of tons of coal, those of France 
19 milliards, those of Austria 17 milliards, and 
those of Russia about 40 milliard tons. The whole 
makes an aggregate for Europe of about 700 
milliards of tons of coal. The coal deposits 
of North America are estimated to contain nearly 
as much as those of Europe, or 681,000,000,000 
tons, but even this gigantic figure is com- 
pletely dwarfed by Asia’s wealth of coal, as 
to which it is at present impossible to make an 
even approximate estimate. China more especially 
seems to possess inexhaustible supplies, and a 
German scientist has put the coal deposits of the 
»rovince of Shansi alone at 1,200,000,000,000 tons. 

iberia and the island of Sakhalin also contain 
vast coal deposits, and altogether the paper does 
not see any cause of alarm as to a universal coal 
famine. 


Tue Nortru Sea-Bartic Cana. 


An increase in the efficiency of the North Sea- 
Baltic Canal, by means of an enlargement of the 
locks and a deepening of the canal, has been on 
the tupis for some time, the ever-growing dimen- 
sions of both warships and merchant vessels making 
such increased capacity more and more desirable. 
The question is being watched with much interest 
in many quarters, and will no doubt materially 
affect the trade and shipping of the Baltic; but 
the authorities have been somewhat reticent as 
regards their plans. According to what has re- 
cently transpired, it would, however, appear that 
it is under contemplation to enlarge both the 
locks and the widenings; but nothing definite 
is as yet known as to a ible widening and 
deepening of the canal in its whole length. This 
je was understood to have been estimated 
to entail a cost of 4,000,000/., and the year 1907 
has been mentioned as the time of its commence- 
ment. The necessary preparatory work is hardly 
so far advanced as to admit of any accurate esti- 
mates, and in due course a deepening may also be 
decided upon. The traffic through the canal is 
constantly increasing. Last financial year the canal 
was traversed by 32,623 vessels, subject to canal 
dues ; of these, 27,256 vessels were German, with 
an aggregate tonnage of 3,125,654 tons, 1550 were 
Danish, their aggregate tonnage being 544,712 tons, 
537 vessels were English, with a tonnage of 400, 427 
tons, 398 were Russian, 1111 Swedish, 381 Nor- 
wegian, 1273 Dutch, &c. The previous year the 
total number of ships was 32,038, and the year pre- 
ceding that 32,010. The ave time for passing 


through the canal varies according to size of the 





ship ; since 1902 the average time for vessels up to 
18 ft. draught has been 8 hours ; for vessels up to 
23 ft. depth, 11 hours 38 minutes ; and for vessels 
with still greater depth, 13 hours 23 minutes. Last 
year the aggregate receipts of the canal amounted 
to 2,650,719 marks, leaving a surplus of 202,622 
marks. Although the bulk of the vessels making 
use of the canal are small, the number of good- 
sized ships is increasing, and the tonnage is increas- 
ing at a much more rapid rate than the aggregate 
number of vessels. 


Tae Heart Emission or Rapium. 


About a year ago Angstrém confirmed the well- 
known observation that the heat emission of radium 
goes on at undiminished rate, and he emphasised 
two points : that it was independent of the nature 
of the surrounding envelope, and that the energy 
emitted with the a, 8, y emanations formed only a 
small fraction of the total energy of the radiations. 
From this last conclusion Paschen, of Hanover, dis- 
agreed in an almost simultaneous publication. 
Paschen thought that the y-rays carried with them 
nearly half of the total energy. Angstrém has 
hence repeated his experiments, and as Paschen 
soon withdrew his chief objection, Angstrém’s con- 
firmation of his previous results may be accepted. 
His method is very direct. The radium salt, 86.5 
milligrammes of the pure bromide, is put in a little 
glass bulb and lowered into the cavity of a massive 
cylindrical block of copper or lead. The block has a 
height of 2.7 centimetres, and the vertical bore 
of the cavity leaves a wall thickness of about 
0.5 centimetre all round. Into another block, as 
much as possible of the same material and dimen- 
sions, a coil of manganin is lowered, and this 
coil heated by a measured electric current. The 
current through the manganin is raised until 
thermo-junctions, fixed in the two blocks, mark 
the same temperature, showing that the current 
imparts as much heat to the lead surrounding the 
manganin coil as the radium imparts to its lead block. 
The results are, on the whole, in good accord. The 
renewed experiments have been made with pairs of 
blocks of copper, lead, and aluminium, and the 
heat emission from the radium amounts on an 
average to 1.136 gramme-calorie per minute per 
gramme of radium salt. The value for the alumi- 
nium cylinder was 1.154 ; for copper, from 1.109 to 
1.134; for lead, 1.133 to 1.141—the deviations do 
not amount to more than 2 per cent. therefore. 
Other experiments with larger lead blocks, of 204 
grammes weight, gave 1.112 calorie per minute. 
Aluminiuin had been chosen because aluminium is 
fairly permeable to the y-rays, which lead stops ; 
according to Paschen, 2 millimetres of lead absorb 
one-seventh of all the y-rays. Further to test this 
point, two blocks of aluminium, the one containing 
the radium salt, the other the manganin coil, were 
surrounded with two layers of lead foil, each 1 mil- 
limetre in thickness, and thermo-junctions were 
placed between the two layers. Certain differences 
were observed in this instance; but their nature re- 
mained the same when the positions of the two heat- 
ing agents were exchanged—that is to say, when 
the radium salt was first put into the left-hand 
block, and then into the right-hand block. This 
exchange had also been applied in the previous tests, 
and the experiments seem to prove that the y-rays 
are not the chief heat-carriers in the radium emana- 
tions. The heat emission from Angstrém’s radium 
bromide continued undiminished during the course 
of eighteen months at the average rate of 68.5 
gramme-calories per hour per gramme of salt. 


Tue THamMeEs STEAMERS. 


Although the London County Council got woe- 
fully out of its depth in launching the Thames 
steamers, it has done one sensible thing in submit- 
ting to arbitration certain matters in dispute with 
the builders of the boats. It will be remembered 
that about sixteen months ago it was decided to 
build thirty steamers of a somewhat ancient type, 
at a cost of 207,5301.; whilst later an estimate 
was approved which provided 71,9561. for the pur- 
chase and improvement of old piers and moorings 
and the provision of new piers, a repairing yard, 
&c. These estimated totals have proved somewhat 
below the mark, and the members of the Rivers 
Committee find they have to apply for supple- 
mentary estimates. The trouble seems to have 
arisen through an under -estimate of what was 
needed, so that 20,2001. more is required for an 
adequate equipment of piers and moorings. In 
regard to the boats we are told that ‘“‘no sums 





for extras or contingencies were provided in the 
contracts ;” a sanguine and injudicious view indi- 
cative of youth and inexperience. The construc- 
tion of the boats was let in three contracts, ten 
being built by Messrs. J. I. Thornycroft and Co., 
of Chiswick and Southampton, ten by Messrs. 
Napier and Miller, on the Clyde, and ten by the 
Thames Iron Works, at Blackwall. The first two 
firms were content with a sum of 59501. per boat ; 
but the Thames Iron Works contract was for 6500). 
per boat, or an additional sum of 55001. on the 
whole number they built. After the boats were 
delivered ‘‘ disputes and differences ” arose between 
the builders and the Council. It was found neces- 
sary, for instance, to strengthen the sponson beanis 
and to effect some other improvements, the cost of 
which was estimated by the Council at 1701. per 
boat, or 51001. in all. Whether, and how far, the 
Council, or the contractors, were liable for the 
cost of the extensive alterations that were found 
to be necessary, was naturally a matter upon 
which divergent views were held. One side 
thought the contract and specification should be 
read one way, whilst the other side viewed the 
matter from quite another standpoint—the con- 
tractors asking for ‘‘extras,” whilst the Council 
counterclaimed in the old familiar way. All 
parties had, however, the good sense to refer the 
matter to the arbitration of Mr. A. F. Yarrow, 
whose competence for the task is beyond question. 
The award has now been issued, and it appears that 
the Council have to pay the following additional 
sums:—To Messrs. TKesnpeesh, for additional 
claims, 5849/., instead of 88071., as claimed. To 
Messrs. Napier and Miller, 5584/., instead of 
9004/., as claimed. To the Thames Iron Works, 
22701., instead of 32221., as claimed. This is in 
addition to payments to the respective firms of 
from 12001. to 13281. for extras ordered at agreed 
prices. The result is that, in place of getting 
their thirty boats for 184,000/., the Council has to 

y for them 201,700/., or nearly 18,0001. more, 
including half the cost of arbitration and certain 
extras ordered at agreed prices ; the latter amount- 
ing to something less than 130]. per boat. This 
does not include cost of inspection during con- 
struction, experts’ fees, &c. There is also an 
additional unforeseen expenditure of 3000/. for 
two coal hulks. 


Tue TRADE OF JAPAN. 


We have received from the Department of 
Finance of the Government of Japan a printed 
statement showing the foreign trade and shipping 
of the country during the year 1905, and from that 
we learn that the trade for the year exceeded that of 
any previous year, amounting as it did to the large 
sum of 810,057,002 yen, being an increase of 
119,435,368 yen over the amount for 1904. The 
exports amounted to 321,533,732 yen, an increase 
over the previous year of 2,272,836 yen; and the 
imports to 488,523,270 yen, being an increase of 
117,162,532 yeu, the value of imports over exports 
being 166,989,538 yen. Of course, last year was ex- 
ceptional in many ways, on account of the war, but 
still the figures are very striking. We will post- 
pone our remarks on the more important items in 
the trade until the British Consular Report on the 
subject has been published, as it is sure to con- 
tain a good deal of information of interest to 
British manufacturers and merchants. The Finance 
Department has also published a volume giving the 
returns of the foreign trade of Japan for the thirty- 
seven years from 1868 to 1904 inclusive, which, 
although almost entirely statistical, is of very great 
interest, as it not only shows the values of the 
imports and exports for the period named, but also 
the values of the different classes of goods, and 
thus enables us to trace the growth in the various 
departments. When we compare the figures for 
the year 1868 with those we have given above, we 
are at once struck with the extent of the develop- 
ment which has taken place. In the former year 
the exports amounted to 15,553,472 yen, and the 
imports to 10,693,071 yen, or a total trade of 
26,246,544 yen. We hear a great deal about the 
competition between the Japanese and the foreign 
merchants in Japan, but a table which is published 
in the volume referred to shows that while the 
Japanese are gradually getting a larger amount ot! 
the foreign trade of the country into their own 
hands, the foreign merchants have one - half 
more than the Japanese. Since 1901 the exact 
statistics have been unprocurable, as foreign and 
Japanese merchants have been combined to a very 
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considerable extent ; but in 1900 the value of the 
imports by Japanese was 112,737,050 yen, while 
that by foreigners was 173,433,883 yen. The same 
is true of the exports, the amount by Japanese 
being 73,381,634 yen, and by foreigners 124,681,912 
yen. A skilful writer could indeed weave a fairy 
tale out of this volume of statistics, which, 
seemingly so dry and uninviting, contains many 
features of romance. The values of the goods 
exported from and imported into the various ports 
shows the growth of each as a commercial centre, 
while a corresponding set of figures shows the 
growth of commercial relations with the chief 
nations of the world. These are of great interest 
and value to those who are studying international 
relations in the Far East, and they show that, 
notwithstanding all our defects, we are able to hold 
a very large proportion of the foreign trade. The 
detailed tables of exports and imports for all the 
more important articles are of the greatest interest, 
and show exactly the position which Japan takes 
in the industrial world as regards competition with 
Western countries. We may use some of these 
figures on future occasions, but the general con- 
clusion to be derived from them is that, while 
Japanese industry has greatly developed, and may 
have come into direct competition with that of 
Western countries on some special points, on the 
whole it has stimulated foreign trade, and opened 
up new channels for development. The statistics 
of shipping, both foreign and Japanese, give a good 
idea of the development of the shipping trade in 
Japan ; and, altogether, the contents of the volume, 
when properly understood, are both very useful 
and very instructive. 








America’s IRON AND STgEL Propuction 1n 1905.— 
General Manager James M. Swank, of the American 
Tron and Steel Association, has gathered from the manu- 
facturers complete statistics of the production of pig iron 
in the United States in 1905. The total production of 
all kinds of pig iron in 1905 was 22,992,380 gross tons, 
against 16,497,033 tons in 1904, 18,009,252 tons in 1903, 
and 17,821,307 tons in 1902. The production of 1905 was 
not only much the largest in the history of the trade, 
being nearly 5,000,000 tons in excess of that for the 
previous record year of 1903, but it was 6,495,347 tons, or 
39 per cent., more than that for 1904, a remarkable gain 
in a single twelvemonth. The production in the second 
half of 1905 was 666,030 tons more than that of the first 
half. The production of spiegeleisen and ferro-manganese 
in 1905 was 289,983 tons, against 219,446 tons in 1904— 
an increase of 70,537 tons. The production of ferro- 
manganese alone in 1905 was 62,186 tons, against 57,076 
tons in 1904. The production of Bessemer steel ingots 
and castings in the United States in 1905 was 10,941,375 
gross tons, compared with 7,859,140 tons in 1904—an 
increase of 3,082,235 tons, or over 39 per cent. The pro- 
duction in 1905 was much the largest in the history of 
the States, greatly exceeding that of 1902, the year of 
next largest production, when 9,138,363 tons were made. 
The production of all kinds of rails reached its maximum 
in 1905, amounting to 3,372,257 gross tons, against 
2,284,711 tons in 1904—an increase of 1,087,546 tons, or 
47.6 per cent. The year of next largest production was 
1903, when 2,992,477 tons were made. The increase in 
1905 over 1903 amounted to 379,780 tons, or over 12 per 
cent. 





Tue Junior Institution or Enoingers.—During the 
past few years this Institution has in various ways 
exercised itself in promoting a closer relationship between 
the professions of engineering and architecture. A move- 
ment in this direction took the form of a very fully 
illustrated lecture on ‘‘ Architectural Design and Ex- 
pression,” which was delivered before the Institution at 
the Westminster Palace Hotel last Friday, by Mr. H. 
Heathcote Statham, the well-known advocate of the 
principles of truth and purity in all architectural con- 
siderations; Mr. Lewis ff: Rugg, Assoc. M. Inst. C.E., 
residing. The lecturer first pointed out the distinction 

tween architecture and engineering, and dealt with the 
questions of the probable origin of the column, and its 
wide influence on architecture. ‘He then compared 
Egyptian columnar architecture with Greek, and showed 
the difference between imitative architecture and the 
quality of style. Architecture was not an imitation of 
Nature. He cited the Parthenon as an example of in- 
tellectual refinement. The gradual transmutation of the 
column into the buttress was treated, and considerations 
in regard to mouldings, scale, and ornament were touched 
upon. Illustrations from some of the cathedrals were 
depicted, and the lecturer on to the architectural 
element in engineering works. Some interesting observa- 
tions followed with respect to railway station bridges— 
often a fit meeting-ground of architecture and engineering 
—and suggested principles of treating masonry bridges 
were introduced, comments on some existing examples, 
and conclusions derived from them, being given. He 
held that judgment in regard to architecture rested on 
acquired perception rather than on theory. A vote of 
thanks was accorded the lecturer, and the speakers in 
the discussion were Messrs. J. H. Pearson, J. Rennie, 
W. J. Tennant, J. Horsfield, S. Bylander, J. W. Nisbet, 
G. T. Bullock, G. Peyrecave, and Mr. Rugg. 








COUNTRY ROADS. 


At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, February 20, Sir Alexander 
Binnie, President, in the chair, the papers read were :— 
‘* A Plea for Better Country Roads,” by Mr. G. R. Jebb. 
M. Inst. C.E. ; and ‘‘ Country Roads for Modern Traffic,” 
by Mr. J. E. Blackwall, B.A., Assoc. M. Inst. C.E. The 
following are abstracts of these papers :— 

The author of the first paper, after pointing out that 
the proper maintenance of the country highways is a 
matter in which the whole community is interested, that 
the traffic on them is probably greater now than it ever 
has been, that many of them are badly maintained at 
extravagant cost, and that a new kind of traffic—viz , the 
motor-car traffic—has sprung up during the past few 
years, urges that the present is a specially fitting time for 
engineers to consider :— 

1, Whether they are adopting the best methods of 
maintaining the roads. 

2. What improvements are necessary to fit the roads 
for the new and increasing traffic ? 

With ard to (1) the author specially advocates that 
the roads should be better drained, and kept dry and free 
from mud ; and he enumerates some of the advantages 
which the public would enjoy if this were done. Amo 
these advantages is the fact that the dust nuisance, whic 
has become a very serious question, would be practically 
abolished. He considers that the extra cost of labour 
would be more than counterbalanced by less outlay on 
future repairs. 

With regard to (2), the author considers it impossible 
to lay down any general rules that would be applicable 
to all roads in all districts; he recommends that the 
roads should be classified, and that they should be 
strengthened and improved on scientific principles, ac- 
cording to special circumstances. More care should 
taken in the selection of stone for macadam, and he 
deprecates using local stone because it is the cheapest. 
He invites discussion, and - engineers to count 
councils and others will state the result of their experi- 
ence in the maintenance of roads, and especially as to the 
use of ‘‘Tarmac” or other dust-preventing material. 
He thinks that money would be better expended in im- 
proving the existing roads than in making new ones. 

The author also strongly recommends that all country 
roads should be repairable by the county councils, and 
points out generally, and also by reference to a specia 
case, some of the serious disadvantages of the present 
system, under which the main roads only are repairable 
by the county councils, all other roads being repairable 
by district and borough councils. 

If the author’s suggestion as to keeping the roads free 
from mud were adopted throughout the country, a la 
number of additional labourers would be permanently 
needed, and he believes their work would he remunera- 
tive. If the’ roads were generally improved, a further 
large number of men would be wanted for several years 
to come ; and the author thinks that no better or more 
useful work could be found for some of the able-bodied 
men who now swell the ranks of the unemployed, and 
that the work would be free from the serious objections 
which have been raised to many of the schemes which 
have been suggested for the benefit of that class. 

The author of the second paper points out that it is 
now universally acknowledged that a radical improve- 
ment is required in the main roads of England, so that 
heavy traffic, consisting of traction-engines, motor-lorries, 
and heavy carts, shall not cut up the surface and render it 
inconvenient for light, fast traffic, including motor-cars, 
light ee. and cycles; and that foot-passengers shall 
be protected from being run down or choked with dust by 
motor-cars. He suggests the gradual alteration, as funds 
allow, of existing main roads into twin roads, one for 
heavy traftic and the other for light, separated by a fence 
and a footpath. From what little data at present exist 
on the subject of the cost of maintenance of roads required 
for heavy traffic only, or for light traffic only, it appears 
probable that a saving of expense would in the long run 
result ; and there would be, beyond doubt, advantages to 
the users of the road by separating the traffic. Whether 
the advantages would be worth the initial cost of altera- 
tion is a matter of opinion. 

The details of construction would vary considerably 
according to local circumstan the amount and weight 
of traffic, the value and nature of adjoining land, the cost 
of material delivered, &c. The minimum width of the 
two roads and footpath together should be at least 46 ft. 
between fences, 21 ft. for each road, and 4 ft. for the foot- 

th. The surface water would be conducted into a pipe 

rain under the footpath by pipes laid near the surface 
under the light road, and by cross gutters over the heavy 
road, both roads sloping down towards the outer sides, 
and towards the footpath. The tworoads would converge 
into one at the entrance of a oy od or any confined 
space. All crossings of roads. would notified by sign- 
posts, and speed of traffic reduced to a safe maximum. 
At gateways into fields on the side of the light road a 
space would be left in the wire fence, cl by a rail 
pivoted to a post near one end, and opening upwards, 
assisted by a counterpoise at the other end. 

For purposes of considering the probable cost of con- 
version of a road into a twin r the items which would 
occur on a typical are set out below with suggested 
prices. It is assumed that the road, originally 30 ft. 
wide, is widened to 46 ft. between fences, and that the 
extra land required for this widening is given by the 
adjoining owner for the good of the public. 


Per Lineal Yard. 
£8. d. 


Moving fence ... 
Removing sod 


ee 010 
and earth 00 2 
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£s. d. 

Foundation stone, delivered ae 040 

Road metal (3-in. gauge), delivered 03 4 
Labour, packing, spreading, and 

rolling ... oa <F noe an 02 0 

Labour, making up footpath 010 

Making up light road... ae 09 6 

Fencing ... one ses 007 

he Se 


This would be practically 19002. per mile. 





Fortucominc Contracts. — The Board of Trade 
Journal of the 15th inst. states that tenders will shortly 
be opened at the Ministry of War, Sofia, for the construc- 
tion of a canal between the Lake of Devna and the port 
of Varna, at the estimated cost of about 54,400/. 

INCORPORATED Municipal ELEcTRICAL ASSOCIATION. — 
The eleventh annual convention will be held in London 
during the week commencing June 18, 1906, and the 
council invites offers of papers from the representatives 
of committees and engineer members on any of the sub- 
jects stated below, or on any others to be approved by 
the council, affecting municipal electrical undertakings :— 
The commercial development of electricity undertakings, , 
boiler-house plant, steam-turbines, the depreciation of 
machinery and various parts of the equipment, carbon 
filament lamps, public versus private supply, and tram- 
ways. The names of contributors, together with the 
title of the paper or the subject pro to be dealt with, 
should be sent to Mr. C. McArthur Butler, secretary, 
Staple Inn Buildings (South), Holborn, W.C. 


Tae New 





Yarrow SHipsurtpiIng YArp, — Messrs. 


be| Yarrow and Co., Limited, shipbuilders and engineers, of 


Poplar, have finally decided to remove their works to 
Scotstoun, on the banks of the Clyde, near Glasgow. 
The reason of the firm for this step is that the cost of 

roduction in the north is very much lower than in 
ag and, in addition, the measured mile at the 
mouth of the Clyde is far more favourable for testing 
vessels than any other measured distance off the shores 
of the United Kingdom. Messrs. Yarrow do not intend 
to construct vessels of large size, such as are built on the 
Clyde, but will confine themselves exclusively to the 


1| specialities for which they are so well known—namely, 


torpedo-boats, destroyers, exceptionally shallow-draught 
river boats, and Yarrow water-tube boilers. 





ENGINEERING Society, UNIverstty CoLtecr, LONDON. 
—On the 12th inst. a general meeting of the above 
mg Age held, Professor Cormack being in the chair. 
Mr. E. G. Izod, Assoc, M.I ech. E. (a former 
student of the college) read a paper on ‘‘ Steam-Turbines.” 
He referred to a @@ chart as being the best means of 
studying the steam-turbine problem, and went on. to 
explain the necessity for a multiple-stage expansion 
turbine, such as the Parsons type, if a moderate 
peripheral s was to be obtained. After pointin 
out certain drawbacks in the Curtis type of turbine, such 
as the flexibility of the diaphragm, he went on to explain 


in detail the Parsons type of turbine both for land and ~ 


marine work, making age reference to the manufac- 

ture of the vanes. After the paper a discussion took 

eos in which Messrs. E. M. Eden, Cauty, McNaught, 
ean, and Pollard took part. 





Conrracts.—The Interborough Rapid Transit Com- 

ny, of New York, has ordered from the Electric Cable 

ompany, also of New York, fifteen miles of cables insu- 
lated with ‘* Voltax,” a new insulating compound which 
has just been placed on the market. This compound 
offers, we are informed, many advantages over rubber 
insulation, and it is rapidly coming into poguinanse. 
Recent tests made by the Electrical Testing Laboratories 
of New York show that it can withstand a voltage 100 
per cent. greater than rubber insulation, and disruptive, 
resistance, and melting-point tests that no other com- 
pound yet discovered has withstood. The cost of this 
material is about 20 per cent. less than rubber insu- 
lation.— Messrs. Royce, Limited, Hulme, Manchester, 
have received an order from Messrs. Ruston, Proctor, 
and Co., Limited, of Lincoln, for four three-motor elec- 
trically-driven overhead travelling- for use in their 
new gas-engine department.—Messrs. Edward Le Bas 
and Co., of Dock House, Billiter-street, E.C., and 
Cyclops Iron. Works, Millwall, E., have in hand a ag 
contracts for the boroughs of Shoreditch, Fulham, 
Barrow-in-Furness, .and the City of Gloucester; they 
have just completed similar contracts at Middlesbrough, 
Poplar, Plymouth, and’ Swindon.—The Corporation of 
Manchester oe Department) have placed the 
following order with Messrs. Bruce Peebles and Co., 
Limited :—Peebles-La Cour motor converters: 6000 to 
500 volts, 50 periods; four 500-kilowatt sets, and five 
250-kilowatt sets re order).—Messrs. Joseph Kaye 
and Sons, Limited, k Works, Leeds, have received 
an order from the Admiralty for 8100 of their patent 
seamless serrated oil-feeders, together with a like number 
of their patent seamless spouts, to be delivered to His 
Majesty’s naval establishments as may be uired, 
This order is part of a contract which is to extend over 
the next three years.—Messrs. Heenan and Froude, 
Limited, Worcester, have recently received the following 
large orders for complete coal-screening plants :—From 
the Rhymney Iron Company, Rhymney, South Wales, to 
deal with 1000 tons per day; the United National Col- 
lieries, Wattstown, to deal with 2000 tons per day ; 
Messrs. Burnyeat, Brown, and Co., for their new sink- 
ings, Nine Mile Point, Mon., to deal with 2000 tons per 


day. 
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The laws of cause and effect are just as «propos in the| paints tried nothing has protected the iron so well from 

‘* ADMIRALTY POLICY AND NAVAL realm of engnening as elsewhere, poe the s meant diffi- | rusting as the red-lead and linseed-oil - aa 
or any 


ENGINEERING.” 
To THE EptTor or ENGINEERING. 

Srr,—To the student of the ahove subject a very 
natural question is this: Are the ships of our much- 
vaunted fleet being maintained, in their engineering de- 
partment, in an efficient ae condition—aé efficient 
as can reasonably be expected, having in view the 
difficulties and limitations which necessarily surround a 
warship’s engines, boilers, arid machinery generally ? 

f the answer to this question be a negative one, our 
statesmen and advisers do well in seeking for a remedy. 
If, on the other hand, a positive reply can only be given, 
one can hardly see where the justification comes in for a 
change which induces such a tremendous amount of oppo- 
sition from officers of all grades, and who believe the 
proposals of the Cawdor Memorandum, in connection with 
engineering, to be inimical-to the best interests of the 
Service, and contributory to inefficiency and friction and 
discontent amongst a valuable body of practical engineers, 
not to say involving an enormous expenditure of public 
money at a time when economy with efficiency is the 
public watchword. 

The seeker after truth can be best satisfied with tacts, 
and with your permission I will give him one which 
a distinct bearing on the phase of the subject we are 
referring to; for, after all, if we can but touch rock- 
bottom, we may arrive at a reasonable conclusion, and 
save our ships from peril. ‘ 

Are our battleships, &c., returning to port in a dis- 
creditable condition? Are they, whilst on foreign ser- 
vice or in our Fleets, failing to fulfil the obligations 
demanded of them? I emphatically state they are no 
and in er of this will draw attention to the splendi 
paying-o trials that have been recorded of many of our 

ttleships during recent years. It may not be known to 
many of your ers that on the conclusion of the Russo- 
Japanese war some of our ships were withdrawn from the 
China station, proceeded home at practically full speed, 
and were in such praiseworthy condition that they were 
immediately recommissioned and sent to sea again. The 
Ocean, the Centurion, and Glory were recommissioned in 
a few days, and found themselves on manceuvres with the 
Reserve Fleet, &c.; whilst the Bulwark, Implacable, For- 
midable, and Leviathan immediately returned to their 
foreign stations, and are practically now going through their 
second commission. These are but samples of many other 
cases that might be — im support of my contention. 
Here are ships of our latest type with our most modern and 
difficult boilers and machinery, which have the atten- 
tion of the engineering officers and engine-room artificer 
class, and are a standing credit to the skill and exertion 
of officers and men alike. The watch-keeping duties of these 
ships have been largely performed by the ine-room 
artificers, who have also been able to maintain them in a 
high state of efficiency, as well as to do the necessary repair 
work, Where, then, is the reason in this connection for 
the provisions of the Memorandum? Therein, the engine- 
room artificers are deprived from performing what they 
esteem to be the most important duty that can fall to the 
lot of a marine engineer. The thing — for itself. Our 
ships are not comantns more rapidly than might rea- 
sonably be expected. They are surpassing themselves. 
Then why disturb a condition of things which is produc- 
ing such excellent results ? 

am sanguine that if the scheme referred to finds fulfil- 
ment, our best officers will long for the days of the country 
retreat, and in their quietude analyse a problem which is 
now insoluble. 

T have said that the Navy is being well maintained. 
May I suggest how the engine-room artificers are con- 
tributing to it. Each of these men in a given ship 
has a certain section of the machinery under his im- 
mediate control, he being Be meng responslble to his 
superior officer for its efficiency and smooth work- 
ing. One, in this sense, might have charge of hydraulic 
and refrigerating machinery ; another torpedoes, dy- 
namos, and air-compressors ; of two others the port 
and starboard engines respectively and the auxiliaries 
immediately connected therewith, and so on throughout 
the ship’s equipment. Now it stands to reason that if 
an engine-room artificer knows that he is to be indi- 
vidu y responsible during a commission for a certain 
part of the machinery, he will do his level best to 
watch it, nurse it, and keep it immune from acci- 
dent. He will have some interest in preserving his 
particular part of it, and a healthy spirit of emulation 
will thereby be engendered. He becomes only too well 
aware that the onus of any difficulty, as well as the 
trouble of rectifying it, will fall upon him. .As one 
writer has said already, he will attend to his business 
as a mother will to her baby, and will become so familiar 
with his engines that every throb, beat; and even smell, 
will speak to him with its-own particular significance. 
But not so with the untrained and! unmechanical man. 
Let me not be misunderstood. The foregoing is a general 
outline, as far as the staff of engine-room artificers and 
watch-keeping duties in the ine iler-rooms will 
permit. ese men work in ti watches, and take as 
required their share of the more important watch-keeping 
duties below. 

A divided responsibility as between stoker and engine- 
room artificer is re se is reactionary. For 
the inferior ra to manipulate the machinery, and his 
—— superior officer to repair it, is a principle that 

cannot subscribe to, because it does not ap to my 
engineering faculty and intelligence. 

The stoker watch-keepers’ position will be fairly com- 
fortable so long as he has the trained and experienced 


engineering mechanic at his elbow to read and locate 
causes of trouble ; but it will be another thing for him 
when trouble arises and he is left to his own resources. 





culty is experien in determining the hidden causes of 
unseen troubles. 

The unmechanical and practically untrained mind 
cannot possibly do it. , 

The engine-room artificers are doing it, as proved by 
the cases already " Frage in this letter, and I hope the 
powers that be will be wise enough to maintain the status 
quo. 


February 21, 1906. 


Yours truly, 
Once AFLOAT, NOW ASHORE. 








TURBINE PUMPS. 
To THE EpiTor oF ENGINEERING. 
_Smm,—We note in your issue of the 9th inst. a letter 
“put by F. H., referring in general to turbine pumps, 
of which we are large manufacturers, and in particular to 
a pump lately constructed by us, as illustrated in your 
issue of the 9th inst. 

The questions raised and answered by your oupenpee- 
dent are, in general, correct ; that of balancing has n 
gone into by us at great length during extensive experi- 
ments under all conditions ; and when the pump is under 
test we are able to balance it so accurately that the shaft 
carrying the main impellors can be moved longitudinally 
in either direction by one finger when the pump is running 
under full head. e use of the thrust ring is, how- 
ever, desirable in order that the position of the impellors 
may be exactly maintained in tion to the guide ports, 
so as to obtain the best efficiency. ; 

The question, raised by your correspondent, of varying 
in an efficient way the quantity delivered by these pumps, 
has received careful consideration ; and whilst control by 
means of the ordinary screw-down valve is not ideal, it 
is usually found to be the simplest and most suitable, the 
efficiency remaining practically constant over a wide 
range. 

A more efficient method is to control the opening of 
the delivery valves, as is done in ordinary water turbines ; 
but this has a disadvantage in that it is more complicated 
pn 

en ys ing, we find that, for mining purposes, 
the simpler the rae is, the better. We have made a 
large number of these pumps of all capacities, for all 
heads, in this country and ~ neha] and have now many 
of them working at great depths in mines and in water 
works, iron works, and under all possible conditions. 

We are, yours truly, 
MATHER AND Puatt, Limited. 
Salford Iron Works, Manchester, February 15, 1906. 








ELECTRICALLY-DRIVEN TURBINE PUMPS. 
To THE Epitor or ENGINEERING. 

Srr,—I have noticed with much interest the matter 
recently ap ing in ENGINEERING with reference to 
electrically-driven turbine pumps. 

Could any of your readers inform me whether there is 
danger of electrolytic action taking place, and injuring 
the glands of such pumps, when direct coupled to motors 
by the ordinary flange couplings? 

If so, would the use of the Zodel-Voith or Rafford 
flexible coupling entirely obviate any trouble of this sort? 
T enclose my card. 


Yours faithfully, 
February 14, 1906. A. 








PAINTS FOR IRONWORK. 
To THE Epiror or ENGINEERING. 

Sitr,—In perusing the interesting article on ‘‘ The 
Durability of Paints,” in your issue of January 19, I was 
rather surprised to the following paragraph :— 
‘‘Among English engineers pure oxide of iron paint is 
still looked upon as one of the best preservatives for steel 
and iron, and we think it doubtful whether there is any- 
thing at present known that is much better.” I was 
under the impression that those ineers who had care- 
fully studied the subject preferred red oxide of lead to 
oxide of iron, and in the course of some experiments 
which I have made during the past two years, in conjunc- 
tion with Mr. H. Fowler, upon a number of commercial 
pigments, we have found nothing so good as a mixture of 
genuine red lead and genuine boiled linseed oil when 
pou: applied. The primary object of our experiments 

to ascertain which is the most suitable paint for 
gas-holders ; and it may, perhaps, interest your readers 
if I describe the method of test which has been adopted. 

Flat steel plates, gin. | 2 ft. by 1 ft., are thoroughly 
cleaned by sand-blasting, and are then painted two coats 
with the paint it is desired to test. Similar plates are 
painted with genuine red lead and boiled li oil, The 
plates are then fastened to the sides of a gas-holder in 
such a position that they are sometimes immersed in 
water, and at other times suspended in the air. In order 
that substances dissolved in the water of the gas-holder 
may not affect the plates, a trough of clean water is fixed 
in the gas-holder trough for the plates to dip into. 

Tests have been conducted in this way for the last two 
years, and several well-known paints have been compared 
with red lead. Steel plates carefully painted with two 
coats of red lead remained for nearly nine months quite 
free from rust, and then to ag slowly. A graphite 

int behaved nearly as well as the red lead. The next 

t results were given by paints composed of natural 
oxide of iron, in coarse particles, working harshly under 
the brush and of very little covering power. ~~ 
pure and finely levigated oxide of iron prepared from 
copperas has not given nearly such good results as the 
native oxides. In fact, up to the present time, of all the 





Whatever paint be used, whether it | 
other, the best result will not be obtained unless proper 
care be taken in the preparation and application of the 
paint. In fact, as much, perhaps more, depends upon 
the way in which the work is done than upon the par- 
ticular paint . A good way to prepare red-lead 
paint is to thoroughly grind in a mill genuine red lead 
with 10 cent. of its weight of genuine raw linseed 
oil, each al sufficient for the day’s work while the work 
is proceeding, for large jobs; for small jobs the paint 
should be ground every few days, and not allowed to 
become hard; the thick paste produced in this way 
should be further thinned with genuine boiled linseed oil 
sufficiently to run from the stirrer. If of the right con- 
sistency, the mixed paint should weigh from 30 lb. to 
40 lb. to the gallon. If too thick, it cannot be properly 
brushed on; and if too thin, it will run after being 
applied, especially on vertical surfaces. To give the best 
results, the paint’ should be applied:as thinly as ible, 
and well rubbed in with a brush, no drier or oil of turpen- 
tine being used.. It is absolutely essential to clean every 
particle of-rust off the steel before: the paint is put on, 
and the steel must be perfectly dry. I advocate two coats 
of red lead and boiled oil, and the painting should, of 
course, be done in fine dty weather, and sufficient time 
allowed for the first coat to thoroughly dry before the 
second coat is put on. Any desired colour can be applied 
over the ead. Every paint requires renewal, in 
some situations more frequently than others, and, there- 
fore, periodical inspection is necessary, in order that 
fresh paint may be applied before rusting has made its 
appearance. 
Yours truly, 

L. ARCHBUTT. 
Chemical Laboratory, Midland Railway, Derby, 
February 19. 1906. 








DISCUSSIONS AT THE INSTITUTION OF 
MECHANICAL ENGINEERS. 
To THE Epitor oF ENGINEERING. ¥ 

S1r,—I listened with much interest to the discussion of 
yesterday on Mr. Churchward’s paper on Pe. Loco- 
motive Boilers,” and was glad to hear the President say 
that the subject was not to be closed at the end of the 
sitting. May I, however, be permitted to suggest that 
a whole month is a long time to wait before the question 
is brought forward again. Now that we have a house of 
our own, might it not be used more than once a month, 
especially when there is a discussion upon a subject upon 
which there is so much to say as locomotive boilers? It 
is, no doubt, too much to ask « President to take the 
chair every time, especially when he resides at a great 
distance from London; but in the present instance there 
are more than one member of the Council connected 
with locomotive-making who, no doubt, would have con- 
sented to preside if a pageoe Ba been called for a 
fortnight’s time. As it is, probably some other paper 
will have to be shelved to make room for this adjourned 
discussion. 


February 17, 1906. 


Yours truly, 
An ORDINARY MEMBER. 








GAS POWER IN THE CEMENT INDUSTRY. 
To THE EprTor or ENGINEERING. 

Sir, — Your current issue contains, on page 212, the 
interesting announcement that seven 400-brake-horse- 
power Oechelhauser gas-engines have been ordered by the 
Associated Portland” Cement Manufacturers, Limited, 
and it is also stated that this is the first application in 
this important industry of gas driving on a large scale. 
The latter statement, however, is quite erroneous, for it 
is fully four years since we successfully applied gas-power 
to one of the most important cement works in the country, 
and since then we have executed other important con- 
tracts of the same kind. : 

At the present time we have in hand engines aggregat- 
ing 3000 brake horse-power in progress at our works for 
various cement manufacturers in this country. One 
order alone includes five engines, of which four are of 
350 brake horse-power each, and these latter are for 
rotary kiln-driving, where absolute reliability for con- 
tinuous working without stoppage over several weeks is a 
sine qud non. : 

To those, therefore, who, like ourselves, have been iden- 
tified with the gas-engine trade for a considerable time, 
the problems connected with the cement industry are by 
no means novel; but, on the contrary, are well under- 


stood. 
We are, Sir, yours faithfully, 
Tur NaTIonNAL Gas-ENGINE Company, LIMITED. 
. W. Rosson. 
Ashton-under-Lyne, February 19, 1906. 





Wuitsy.—The Whitby Urban Council has decided to 
proceed with a harbour improvement scheme involving 
an outlay of 75,0002. Of this amount it is proposed to 
obtain, if possible, a grant of 25,000. from His Majesty's 
Government, while as regards the remaining 50,000/. it 1s 
intended to apply, with the approval of the Board of 
Trade, for a loan of that amount, to be repaid in the 
course of sixty years. The scheme approved by the 
council contemplates an extension of the piers for 500 ft., 
with a minimum depth of 7 ft. at low water. The works 
are expected to occupy about three years. It is thought 
that the improvement will have the effect of bringing a 
larger number of fishing boats to the port. ‘ 
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THE “LEEDS” HAND-PRESS MOULDING-MACHINE. 
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Fie. 3. 


MANy types of moulding-machines combining a 
hand-worked platen press and pattern-lifter have been 
introduced into this country in recent years, chiefly 
emanating from our friends across the Atlantic. The 
main fault to be found with these is not in the 
workmanship, but in the light construction adopted, 
making them altogether unsuitable for our moulders. 
Messrs. Horace P. Marshall and Co., foundry engi- 
neers, Leeds, have placed on the market a moulding- 
machine of a thoroughly substantial design, which has 
the advantages of the American patterns, together 
with one or two special features in addition. One of 
these machines, alter having completed the process of 
moulding a pattern, so far as the actual moulding, and 
not the withdrawing, operation is concerned, is shown 
in Fig. 1 (above). The a of withdrawing the 

ig. 2, and will be referred 


pattern is illustrated in 











to again. Fig. 3 isa view of the machine before the 
operation of moulding has been commenced, and it 
8 includes the boxes, &c., that are used. In order 
to describe the process, we may conveniently com- 
mence with this figure, showing as it does the machine 
cleared for a start. 

Fig. 3 shows the platen being turned back, away 
from the table. The press lever is in its highest 
position, and can be adjusted to give varying 
pressures as required. A considerable amount of 
alteration in the height of the platen can be made 
by simply moving two bolts fastening it to the two 
side levers, so that different depths of boxes can be 
used as occasion demands. On the right of this illus. 
tration will be seen the pattern plate, made from }-in. 
steel plate. The side presented to view forms the 
moubd: in the bottom box, and the plate carries four 























Fia. 2. 
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| stools or pins 34 in. long, which are owe irregularly 
near the corners. The reason for this will be shown 
later. These stools come directly over four lifting- 
rods, seen immediately under the machine-tedle. The 
four rods have a vertical movement, by means of a 
small hand-lever on the left front corner of the machine, 
as each rod is fixed in a casting, which rises when the 
| lever is depressed. 
| Fig. 4 shows why the stools on the pattern plate 
jare placed, for, were they not in this ition, 
some difficulty would be found in setting the boxes to 
| engage with the lifting-rods when the boxes were of 
| full capacity. The three black circles on Fig. 4 repre- 
sent three steel pins driven into the moulding-machine 
table, so that no setting whatever of the eedibaa toe 
|is required, the operator simply placing the box 
| against these pins in the position shown by the dotted 
| lines. The operator then knows that the pattern-plate 
stouls will engage with the lifting stouls exactly. A 
very ingenious device, and one which may seem super- 
| fluous to the average moulder, is a rapper, worked 
underneath the machine-table by a small handle at 
the front. The wheel at the back of the table is 
attached to the handle-shaft, and acts as a fly-wheel 
to carry round a cam, which raps the machine-table 
when a pattern is being withdrawn, or the top box is 
being lifted by hand. The slight momentum gained 
by the fly-wheel keeps the rapper going when the cope 
is being removed. This little device is very effective 
and, being simple, it is not liable to give trouble. 
We will now describe the method of making a 
couple of moulds, as shown, with the pattern plate in 


Fig. 3. 
The pattern plate is fixed between the top and 
bottom boxes, the whole being fastened together by 
a couple of clamps on the box-ears, and placed on the 
machine in the position shown by dotted lines in 
Fig. 4, the cope being downwards, and a light wood 








frame, shown on the ground to the left in Fig. 3, is 
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placed on the moulding-box edges. The operator fills 
up with sand to the top level of the wood frame. 
This frame is made of a suitable depth, which depth 
is easily ascertained by trial, so that, when the mould 
is pressed, the sand may come level with the top of the 
box edges. The box being filled with sand, the wood 
frame is removed and the press-board (slightly smaller 
than the inside of the box) is placed on the top of the 
sand, which now projects about ? in. above the box 
edges. The platen is then pulled over, the lever 
forced down, and the press-board is brought some- 
where near level with tho edges of the box. Fig. 1 
shows this position. The sand is struck off with a 
slightly hollow strickle, and is left a little higher 
than the middle part of the box. The two halves 
of the moulding-box are then turned over on the 
machiue-table. The same operation is gone through 
with the cope. The runner is inserted, and then all 


is ready for removing the mould. In the case now| Pe 


under notice, the cope is removed by hand. A smart 
turn of the rapper enables the operator to lift off the 
cope without difficulty, and we are now ready to bring 
into action the yee: ae device. The 
right hand is used in actuating the rapping device, and 
the left to press down the side lever, which raises 
the lifting-stools, and the pattern plate is withdrawn 
from the drag steadily and smoothly, leaving behind 
a perfect mould. 

Fig. 2 shows the top box removed, and the pattern 

late held on the lifting-rods quite clear of the bottom 

x. The operation, as described, may appear some- 
what complicated, but, with the pattern plate, boxes, 
and the machine illustrated in this article, a novice 
made a complete mould under 7 minutes, including 
coring and closing up the mould ready for pouring. 
A further test was then made in order to give some idea 
as to the output to be expected from the machine on 
straightforward work, and a similar mould was easily 
made under 3 minutes, cored and ready for pouring. 
This shows that it should be easily possible for a 
man to make ten 12-in. square boxes per hour if on 
piece-work. Of course, that is on work which needs 
no finishing, and little or no coring. 

In patterns having a difficult draw in both cope 
and drag, lifting rods can be placed on each side of 
the pattern plate, so that the pattern-lifting gear may 
be used for both drag and ~— If it is desired to 
lift the drag and cope from the pattern plate, or to 
use a stripping-plate, the liftings-tools come through 
the pattern plate, or stripping-plate, and engage the 
box part. Of course, by this method it will be 
necessary to fasten the plate to the machine-table 
by clamps. As is well known to users of moulding- 
machines, the best results are obtained when careful 
attention is given to making the pattern plate and 
pattern as perfect as possible. A well-made pattern 
plate carrying proper runners and vents (if needed) 
very soon saves its cost. The machine described is 
equally serviceable for use on general work, where 
only a few castings from each pattern are required. 
It is recommended in cases of this description that 
odd sides should be used, made the same size and 
depth as the moulding-boxes employed. This en- 
othe the operator at once to place them to the 
three guide-pins on the table top without alteration. 
For thin work, snap-flasks are an advantage, and 
the makers supply a complete machine fitted with 
either cast-iron boxes or snap-flasks, and also are 
willing to make a sample pattern plate to order, 
should any difficulty be anticipated in getting machine- 
moulding started. It is always better to have the 
first set of patterns made by experienced hands, as 
it saves, in many cases, a considerable amount of ex- 


perimenting. 








Ovr Locomotive Exrorts.—The great demand for 
British goods in South America, in consequence of the 
vigour and prosperity of the Argentine railway interest, 
had a marked effect upon the general - ee for January, 
the value of the engines exported for the month having 
been 251,143/., as compared with 226,085/. in January, 
1905, and 162,006/. in January, 1904. The engines ex- 
ported to South America in January figured in these 
totals for 65,624/., 19,429/., and 28,084/. respectively. The 
colonial demand for British locomotives moved on as 
follows during the first month of each of the last three 
years :— 








Colonial Group. Jan., 1906. | Jan., 1905. Jan., 1904. 
ie ae £ £ £ 
British South Africa 641 6,737 44,753 
British India ° 94,926 162,420 50,720 
Australasia .. 392 477 4,129 


The demand for our locomotives in British South Africa 
has certainly been most pee, erm! It was expected 
that the return of peace would bring with it more activity 
in South African railway enterprise; but, unfortunately, 
nothing of the kind has been witnessed. Our rails also 
Fe to be losing ground rather than otherwise upon 
t 


e Australian and New Zealand markets ; this is due to 
American competition, and also to efforts on the part of 
the colonial Governments to encourage home production. 





INDUSTRIAL NOTES. 


Tue state of the labour market for the month of 
January, as reported in the last issue of the Board of 
Trade Labour Gazette, showed some improvement as 
compared with the previous month. The total returns 
on which the report was based were 8488—namely, 
3901 from employers, 4131 from trade unions, 409 
from local correspondents, and 47 from other sources. 
These showed considerable improvement in the engi- 
neering and shipbuilding trades. In the iron and steel 
and cotton trades employment continued very good. 
As compared with a year ago, the improvement was 
general in all the important industries, with the 
exception of the building trades, in which there was 
no change for the better. 

The 271 trade unions making special returns had a 

total membership of 588,121 ; of these, 27,614, or 4.7 
rcent., were unemployed, as compared with 4.9 per 
cent. in the previous month and 6.8 per cent. a year 
ago. 
Employment in coal-mining was good—considerably 
better than a month and a year ago, when due allow- 
ance is made for the holidays. The average number 
of days worked per week during the four weeks was 
5.01, compared with 5.39 in the previous month, and 
4.92 in January, 1905. The average for January in 
the ten years 1896-1905 was 5.07 days per week. 

In iron-mining employment was good, and, taking 
into account the effect of the holidays, showed little 
change compared with a month ago and a year ago. 
At the mines and open works covered by the returns 
the average weekly number of days worked during 
the four weeks was 5.38, as compared with 5.88 a 
month ago and 5.50 a year ago. 

In the pig-iron industry employment continued 
good, and was much better than a yearago. Returns 
relating to the works of 108 ironmasters showed that 
338 furnaces, employing about 24,000 workpeople, 
were in blast, being 2 more than in the previous 
month, and 32 more than in January, 1905. The 
number of furnaces now in blast is greater than in 
any month since November, 1900. 

At iron and steel works trade was good, remaining 
about the same as a month ago. It was much better 
than a year ago, the number employed at 197 works, 
from which returns have been received, having in- 
creased by 9.5 per cent. The returns showed that the 
volume of employment—numbers employed multiplied 
by shifts worked—was 0.1 per cent. greater than during 
the previous month, and 13.3 per cent. greater than 
a year ago. 

Employment in tinplate manufacture continued very 
good, and was much better than a year ago. At the 
end of January 419 mills were working, compared 


1905 

The engineering trades were good, showing an im- 
oe ae on the previous month, and being much 

tter than a year ago. The percentage of trade-union 
members unemployed was 3.2, as compared with 3.7 
per cent. at the end of December, 1905, and 6.9 per 
cent. in January, 1905. 

Employment in the shipbuilding trades improved 
considerably during January, and was much better 
than a year ago. The percentage of trade-union 
members unemployed at the end of January was 7.9, 
as compared with 10.2 per cent. at the end of Decem- 
ber and with 12.4 per cent. a year ago. 


The cotton trade continued very good, and better 
than a year ago. Returns from firms employing 
132,287 workpeople in the last week in , 
showed a decrease of 3.8 per cent. in the amount of 
wages paid in the last full week in December, and an 
increase of 5.6 per cent. compared with a year ago. 
The decrease is largely accounted for by the new 
mills and sheds (not included in the comparison) 
having attracted labour from the firms making returns. 

kg gee in the woollen trade showed a slight 
decline, but was good, and better than a year ago. 
Returns from firms employing 25,922 workpeople 
showed a decline of 4.3 per cent. in the amount of 
wages paid compared with the last full week in De- 
cember, and an increase of 5.2 per cent. compared with 
a year ago. 

In the worsted trade employment vontinued mode- 
rate, and was better than a year ago. Returns from 
firms employing 54,099 workpeople showed a decline 
of 1.4 per cent. in the amount of wages paid compared 
with the last full week in December, and an increase 
of 4.4 per cent. compared with a year ago. 

Emp +4 in the flax (linen) trade continued fair, 
and was better than a year ago, but showed a decline 
as compared with a month ago. Returns from firms 
employing 51,480 workpeople showed a decrease of 5 
per cent. in the amount of wages paid compared with 
the last full week in December, and an increase of 4.2 
per cent. compared with a year ago. 

The jute trade was also reported as good, and better 
than a year ago. Returns from firms employing 
22,308 workpeople showed a decrease of 0.3 per cent. 
in the amount of wages paid as compared with the last 


with 417 in December and 403 at the end of January, | 190 





full week in December, and an increase of 4.5 per 
cent. compared with January, 1905. 
Employment in the silk trade showed a slight im- 
rovement compared with a month ago and a year ag». 
turns from firms employing 10,975 work people 
showed an increase of 1.8 per cent. compared with a 
month ago, and of 3.5 per cent. compared with a 
year ago, in the number of spinning and throwing 
oo at work ; the number of looms working in 
the last week of January showed an increase of 0,2 per 
cent. compared with a month ago, and a decrease 
of 2.4 per cent. compared with a year ago. 

In the hosiery trade things continued fairly good, 
and much better thana year ago. Firms employing 
18,253 workpeople showed a decrease of 0.2 per cent. 
in the amount of wages paid compared with a month 
ago, and an increase of 7 cent. compared with a year 
ago. 


Employment in the boot and shoe trade continued 
fair, and was better than a year ago. Returns from 
477 firms, employing 65,588 workpeople, showed, as 
compared with a month ago, an increase of 1.3 per 
cent. in the numbers employed, and a decrease of 0.2 
per cent. in the amount of wages paid. As compared 
with a year ago, the numbers employed have increased 
4.5 per cent., and the wages paid 6.4 per cent. 

The other leather trades continued quiet on tlie 
whole. Compared with a year ago they were consider- 
ably better. Trade unions with a membership of 
4577 had 5.7 per cent. unemployed at the end of the 
month, as compared with 6.1 per cent. in December, 
and 10.8 per cent. in January, 1905. 

In the tailoring trade employment in the bespoke 
branch showed a further seasonal decline, but it was 
better than a year ago. In the ready-made branch 
employment was fair, and generally better than a 
month ago and a year ago. 

In the paper-making trade employment in machine 
mills was good, and rather better than a month ago 
and a year ago. In the hand-made trade it was re- 
ported as fairly good. 

In the printing and book-binding trades employ- 
ment declined, but was better than in January, 1905. 
In the printing trades the percentage of unemployed 
trade-union members was 5.1, as compared with 4.8 
at the end of December and 5.3 in January, 1905; in 
the book-binding trades the percentage at the same 
periods were 4.1, 3.4, and 4.8 respectively. 

Employment in the furnishing and wood-working 
trades continued slack generally, but was better than 
a year ago. The percentage of trade-union members 
unemployed was 7.3, compared with 7.1 at the end 
of a 1905, and 9.5 at the end of January, 


Employment in the glass and pottery trades was 
moderate on the whole, and rather worse than a month 
ago, though better than a year ago. It continued 


slack in the brick and tile trades. 





Agricultural labourers were generally in regular 
employment, but day labourers in some districts were 
in somewhat irregular work on account of wet weather 
and the forward condition of farm work. The supply 
of this latter class of labour was generally in excess 
of the demand. In a fewdistricts there was a scarcity 
of men for permanent situations. 

Employment of dock and riverside labour was, on 
the whole, moderate. In Liverpool, Glasgow, and 
certain other ports it was rather better than a month 
ago ; but in London, owing to a falling-off in timber 
oe it was somewhat worse. The average number 
of labourers employed daily at the docks and principal 
wharves in London during the four weeks ending 
January 30 was 12,336—a decrease of 4.6 per cent. on 
a month ago ead of 5.1 per cent. on a year ago. 





Seventeen new disputes began in January, compared 
with 15 in December and 2] in January, 1905. The 
total number of ‘workpeople affected by disputes 
which began or were in pro during January, 1906, 
was 10,958, or 38 less than in December, 1905, and 
4330 more than in January, 1905. The aggregate 
duration of all the disputes, new and old, amounted to 
213,600 working days, or 14,800 more than in Decem- 
ber, 1905, aud 146,500 more than in January, 1905. 
Definite results were reported in the case of 18 dis- 
putes, new and old, affecting 3106 persons. Of these 
18 disputes, two were decided in favour of the work- 
people, nine in favour of the employers, and seven 
were compromised. 





Nearly all the changes in wages reported in January 
were increases, and the number of persons affected 
was nearly 120,000. The net effect of the changes was 
an increase of wages of 3570/. a week, 115,700 work- 
people having received advances, amounting to 3680/., 
and only having sustained decreases, amounting 
to 110/. The changes of the previous month affected 
26,400 workpeople, the net result being an increase 0! 
660/. per week. During January, 1905, the number of 
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workpeople affected was over 63,800, and the net result 
a decrease of over 1600/. per week. 

The principal changes reported were increases 
affecting 38,650 coal-miners in Northumberland, 6800 
ironstone-miners in the Cleveland district, 20,000 iron- 
workers in the Midlands, and 28,650 workpeople em- 
ployed in engineering and shipbuilding on the North- 
East Coast. 

Four changes, affecting 58,600 workpeople, were 
arranged by conciliation boards or mediation ; thirteen 
changes, affecting 13,000 workpeople, took effect 
under sliding scales; and the remaining changes, 
affecting 46,100 workpeople, were arranged directly be- 
tween employers and workpeople, or by their represen- 
tatives. In four cases, affecting 900 workpeople, the 
pe were preceded by disputes causing stoppage 
of work. 


The Labour members have been semi-officially 
grouped into three sections:—1. The members who 
are recognised by the Labour Representation Com- 
mittee. 2. The Liberal and Labour members. 3. 
Miners’ representatives. The first, rather pretentiously, 
call themselves the Labour members, or the Labour 
Party. They have their chairman, vice-chairman, and 
whips. They have decided to sit in opposition. Their 
choice of the Member for Merthyr as chairman is 
hardly likely to strengthen their position ; as it was, 
the voting was too close for harmony. This group 
has taken the lead, and consists of twenty - nine 
members all told; the other two groups consist of 
twelve and thirteen respectively, the latter being 
the miners. In the first group only four members 
have had prior experience in the House of Commons, 
whereas in the two others thirteen have had ex- 
perience, some for many years. This is a distinct 
advantage, for there is much to learn with respect to 
procedure, forms of the House, conduct as to Bills, 
questions, resolutions, moving for returns, reports, &c. 
Even the Division Lobby presents some difficulties to 
the uninitiated ; the Whips have to be on the alert 
lest some of the sheep stray into the wrong fold, or 
lobby. 





The new Postmaster-General has reversed the policy 
of his predecessor in his treatment of the Postal 
employés. Professor Fawcett, when Postmaster- 
General, gave the right of combination to the em- 
ployés, but with such restrictions that it was of little 
use to them. But he went as far in that direction as 
the higher officials were prepared to endorse. Now it 
is conceded that the employés may, by their union 
representatives, bring all their grievances before the 
Postmaster-General himself if needs be. Private em- 
ployers have to submit to this ; why not Government 
officials? In the case of private employers, firms, 
companies, and what not, the system has been found 
to work fairly well where it is frankly admitted. 
There is friction at times in the best-regulated families ; 
so will it be in all trading concerns. Collective 
bargaining is the order of the day, and it is better in 
most cases that knotty points should be dealt with by 
responsible representatives rather than by the men 
who feel aggrieved. The latter give way to feeling ; 
the former can negotiate without passion. If a high 
official in a Government department feels that he is 
being pressed too far, he has the remedy. The House 
of Commons, in spite of fifty-four Labour Members, 
will support a Minister of the Crown against coercion 
by the employés under him. And not all the Labour 
Members will be in the other Lobby. 

The conference of the Labour Representation Com- 
mittee at the Memorial Hall, and the conversazione, 
with dancing, at the Queen’s Hall, Langham-place, 
gave to the Labour Party a good send-off last 
week. In the speeches and proceedings there were 
signs of compromise, though some of the more ardent 
spirits were disappointed. In the first place ‘‘ pro- 
gramme making” was discountenanced. Hitherto this 
has been one of the chief complaints against Liberal 
and Tory—uo programme, no platform. One cf the 
unsuccessful candidates said that the views of the indi- 
vidual members set forth were the most contradictory 
set of principles he had ever seen. That is quite true ; 
but nothing else could be expected, It shows how 
the men differ, even on principles; on details they will 
disagree more than ever. But it would be a tactical 
mistake to set forth a hard-and-fast programme, as the 
more thoughtful of the group well know. One of the 
group proposed that the candidates should submit 
their election addresses to the censorship of the coun- 
cil. In the end the vote was overwhelmingly against 
the formulation of any programme. There was strong 
Opposition to the adoption of secular education as 
part of the education policy of the committee ; but in 
the end the policy was agreed to by a large majority, 
— by card—817,000 for, and 76,000 against. The 
withdrawal of the Burnley Weavers’ Association from 
the committee has caused a flutter; but as Burnley 
rejected the candidate of the Social Democratic 
Federation, and carried by a triumphant majority a 


victory over Socialism, The tendency towards friendly 
compromise is apparent. 

At the close of last week a report was given of the 
work accomplished by the Central Unemployed body 
for London. Up to the 16th inst. eight schemes had 
been organised, which would give work to 3280 men 
for periods of 8 to 16 weeks; in one case longer. Of 
the eight schemes, six had been started ; the other 
two were begun this week. On the 15th inst. 1900 
men were at work ; by the 24th (to-morrow) or by 
Monday, the 26th, probably 400 more will be 
started. The London borough councils had started 
six schemes, giving work to 430 men. This is some- 
thing done; but the winter is passing away, and 
trade is becoming brisker, so that fewer hands will be 
unemployed. 


The demand of the deputation to the Prime Minister 
and the Chancellor of the Exchequer for old-age pen- 
sions did not get a very favourable answer. The great 
difficulty is the money--Where is it to come from ? 
The whole question must be thrashed ont in connection 
with Poor Law relief. The latter is costly and extra- 
vague ; old-age pensions would be out-door relief, 
only in a better form. 

The Home Secretary told the deputation that he is 
drafting a Compensation Bill. As regards factory 
legislation, he would institute inquiries before com- 
mitting himself to any precise measures. It is evident 
that the Government mean business in respect of 


social legislation. . 





The situation as regards the iron and steel trades, 
both in the Midlands and in Lancashire, was some- 
what uncertain at last week’s markets. It may have 
been due to the irregularity of warrants, or to some 
other causes. Buyers were shyer, the business done was 
less, but there was no change in prices. The meeting 
of common bar makers was +o postponed. Pro- 
ducers have enough work in hand for the present, 
with full employment for perhaps a couple of months. 
Many think that the present Tull is merely temporary, 
and that soon there will be a distinct revival. 





The threatened great strike of engineers and others 
at Belfast has been happily averted for the present. 


The executive of the Amalgamated Engineers suggest | I, 


a conference before any overt action is taken. There 
is, however, a report to the effect that the labourers 
may strike for an advance in wages. 

The Scottish Federation of Miners have agreed to a 
demand for 124 per cent. advance in wages. The 
demand is to be presented to a joint conference of 
+ ead and miners’ representatives at an early 

ate. 


The Board of Conciliation for the Coal Trade in the 
Federation districts have presented some silver plate 
to Lord James of Hereford for his services as chair- 
man. This is encouraging, for it shows not only an 
appreciation of his services as chairman, but of the 
work already done. 





A firm of lace-manufacturers at Tiverton has devised 
a scheme of old-age pensions ranging from Ss. 6d. to 
25s. per week for males, and 4s. 3d. to 12s. 6d. for 
females. The firm will contribute 1500/. a year, and 
the workers will pa 
wages paid. This is the best solution. 





‘ The strike of workers at Fiume ended on Saturday 


last ; the demands of the workers were granted, and | p® 


work resumed inall branches. The sad thing about it 
was that the troops were called out and fired upon 
the strikers, killing and wounding several. The pity 
is that the dispute was not settled by negotiation 
before the military fired upon the mob. 








Etecrric UNDERTAKINGS IN THE UNITED KinGpom.— 
The Electrician Printing and Publishing Company, 
Limited, 1 to 3, Salisbury-court, Fleet-street, E.C., have 
issued their seventeenth annual series of tables showing 
the development throughout the country of electricity 
supply for lighting, for various domestic and industrial pur- 

and for power and traction. Concrete data, includ- 
ing names of engineers, systems of distributiun, power- 
house equipments, and so forth, are given in each case. 
The tables are carefully got up and are most interesting. 





Tue Raiway Cius.—The February meeting of the 
Railway Club was held at 92, Victoria street, S.W., on 
the 13th inst., Mr. R. E. Charlewood in the chair. A 
paper was read by Mr. S. Y. Knight on “* Railway Brakes, 
1870-1906,” dealing with Messrs. Wilken and Clarke’s 
and Messrs. Newall and Fay’s among the obsolete 
systems, and describing fully the various appliances con- 
nected with the names of the Westinghouse and Vacuum 
Brake Companies. A large number of diagrams were 
exhibited, and there was a good attendance of members. 
A smoking concert will be held on March 9, at 8 p.m., and 
a meeting on March 13, when a 





per by Mr. B. M. 
Bazley, on ‘‘ British Passenger Rolling Stock,” will be 


trade unionist, the Burnley weavers have had their | read 
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LAUNCHES AND TRIAL TRIPS. 


On Thursday, the 8th inst., there was launched from 
the yard of the Sunderland Shipbuilding Company, 
Limited, Sunderland, the Cambric, a steel screw-steamer, 
342 ft. 5 in. long between perpendiculars by 49 ft. 6 in. 
broad by 25 ft. 3 in. deep, having poop, bri and top- 
gallant forecastle, c 100 A 1 at Lloyd’s under special 
survey. Her dead-weight one capacity is tons 
en a light draught of water. The engines are by the 

orth-Eastern Marine Engineering Company, Limited, 
Sunderland, having cylinders in., 39 in., in. 
in diameter, with a 45 in, stroke ; steam being supplied 
by two extra large boilers working at a pressure of 180 1b. 
per square inch. The vessel has been built to the order 
of Messrs. W. H. Cockerline and Co., of Hull. 


The —a 7 Engineering and Shipbuilding Com- 
pany, Bergen, Norway, launched on Saturday, the 10th 
inst., the steamship Juno, built to the order of the 
Finska Angfartygs rn Helsingfors, Finland. 
Her dimensions are :—Len over all, 239 ft. 6 in. ; 
breadth, 35 ft. ; depth, moulded, 16 ft. 10in. The machi- 
nery is also constructed by the Laxevaags Company, the 
cylinders being 16 in., 254 in., and 43 in. in diameter, with 
a ~ Sage stroke. The working pressure is 175 lb. per square 
inch. 








On Monday, the 12th inst., Messrs. William Gray and 
Co., Limited, launched the steel screw-steamer Harewood. 
She will take the highest class in Lloyd’s register, and is 
of the following dimensions :—Length over all, 342 ft.; 
breadth, 47 ft. 6 in.; and depth, 24 ft. 9in.; with long 
bridge, poop, and topgallant forecastle. Triple-expansion 
engines are being supplied from the Central Marine- 
Engine Works of the builders, py | cylinders 234 in., 
38 in., and 64 in. in diameter, with a 42-in. stroke. Steam 
will be supplied by two large steel boilers at a working 
pressure of 180 lb. per square inch. 





There was launched from the shipyard of Messrs. Coch- 
rane and Sons, shipbuilders, Selby, on Monday, the 12th 
inst., the Umballa, a steel screw trawler. Her principal 
dimensions are :— ngth, 127 ft.; breadth, 22 ft.; depth 
of hold, 11 ft. 6in. ‘The vessel has been built to the 
order of the Union Steam Fishing Company, Limited, 
of Grimsby, and will be fitted with powerful triple- 
eee engines by Messrs. C. D. Holmes and Co., of 

ull. 





On Monday, the 12th inst., Sir Raylton Dixon and Co., 
imited, launched from their Cleveland dockyards, Mid- 
dlesbrough, the Lusitania, a twin-screw mail and passenger 
steamer, which is being built to the order of the Empreza 
Nacional de Navegacao a Vapore, of Lisbon. Her prin- 
cipal dimensions are :—Length, 436 ft.; breadth, extreme, 
51 ft.; depth of hold, 28 ft.6in. The vessel will carry 
5560 tons dead-weight on a draught of 24 ft. 7 in., and 
have a capacity of about 200,000 cubic feet for cargo. She 
is being built under Lloyd’s special survey to class 100 Al, 
spar deck. Twin-screw We agen mpc y engines of the 
most modern type are being built and fitted into the 
vessel by the North-Eastern Marine Engineering Com- 
pany, Limited, of Wallsend-on-Tyne, having cylinders 
234 in., 39in., and 64in. in diameter, with a 45-in. 
stroke. They will be supplied with steam by four large 
single-ended boilers working at a pressure of 180 lb., and 
fitted with Howden’s system of forced draught. 





On Tuesday, the 13th inst., a turret-deck c: steamer, 
the Drumcondra, built by Messrs. W. Doxford and Sons, 
Limited, of Sunderland, to the order of the Astral 
Shipping Company, Limited, of Liveroool, was success- 
fully launched. er principal dimensions are :—Length, 
380 ft.; breadth, 51 ft.; and depth, moulded, 28 ft. She 
as m designed to carry a large cargo on a light 
draught. The vessel is a constructed to the highest 
class at Bureau Veritas. er engines are being built 
also by Messrs. W. Doxford and ’ engineering de- 
rtment, and have cylinders 26 in., 43 in., and 70 in. 
in diameter, with a stroke of 48 in.; they will take 
steam from two large and powerful boilers working at a 
pressure of 180 lb. per square inch, fitted with forced 
draught. The vessel and her machinery are being con- 
structed under the superintendence of Messrs. Flannery 
and Given, of Liverpool, London, and Rotterdam. 


On Wednesday, the 14th inst., the steel screw-steamer 
Virginia, built by Messrs. Craig, Taylor, and Co., 
Limited, Stockton-on-Tees, to the order of Messrs. 
Fratelli Cosulich, Trieste, was taken to sea for her trial 
trip, which proved highly satisfactory. The vessel is of 
the following dimensions :—337 ft. by 41 ft. 9 in. by 
27 ft. 9in. depth, moulded. She is built of steel, to the 
highest class in Lloyd’s and Austrian Veritas, under 
special onver- Her engines have been constructed by 
the North-Eastern Marine Engineering Company, Li- 
mited, Sunderland, the cylinders bsing 24 in., 40 in., 
and 65 in. in diameter, with a 45-in. pr. Hy steam being 
supplied at 180 1b. pressure, with Howden’s forced draught. 
Over a course of six miles—four runs—an average speed 
of 13.1 knots was obtained. 








Free TRADE OR Prorection.—Messrs. George Newnes 
announce their intention of publishing shortly “The 
Atlas of the World’s Commerce,” the a and diagrams 
of which will show at a glance the animal, vegetable, and 
mineral products we poy? or ship to other countries. 
The work, which will be published in twenty tao parts, 
will be edited by Mr. J. G. Bartholomew, F.R.G.S., who 





has been engaged on its compilation for several years. 
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LARGE LOCOMOTIVE BOILERS.* 


By G. J. CuurcHhwarp, Member of Council, 
of Swindon. 


Tue modern locomotive question is princi y a ee 
tion of boiler. The great increase in the size of boilers, 
and in the pressures carried, which has taken place during 
the past few ye»rs has necessitated the reconsideration of 
the a of design which have been worked out and 
settled during many years’ experience with comparatively 
small boilers carrying low ures. The higher tem- 
peratures incidental to the higher pressures have required 
the provision of much more liberal water spaces and 
better provision for circulation. -Locomotive engineers 
have now ety settled down to the use of one of 
two types of boiler for very large engines—the wide fire- 
box extending over the frames and wheels, and the long 
ye med box sloping up over the axles behind the main 
rivers. 

In Great Britain the contracted reepe | gauge prohibits 
the use of the wide fire-box type over wheels larger than 
4 ft. 6 in. in diameter, so that it is not being used so 
generally as in America, where it is becoming practically 
universal. In America the great power of engines now 
ome renders the wide fire-box a necessity, but in 
Great Britain, where the coal burnt per mile is very much 
less, few boilers of this kind have been built. On the 
Great Northern Railway Mr. Ivatt has provided his fine 
** Atlantic” class with wide fire-boxes, shown by Fig. 8, 
Plate XII., and they are undoubtedly very successful. 
On the North-Eastern Railway Mr. Worsdell has also de- 
signed a wide box for the boiler of his new ‘‘ Atlantic” 
type. Mr. Holden’s boiler, on the heavy suburban engine 
for the Great Eastern Railway, is the largest of the type 
yet built in this country (Fig. 3, Plate IX.). For the Great 

estern Railway Mr. Dean designed and built some 

oods engines with wide fire-boxes, shown by Fig. 11, 

late XII.; and the author has since designed, but not 
yet built, a modified form of the same type to be carried 
over 4-ft. 6-in. wheels (Fig. 10, Plate XII.). 

Much more experience has been gained with the wide 
box in America than in this country, and, so far as the 
author has been able to ascertain, it has been found there 
that the poorer coals in large quantities can be burnt with 
much greater facility and economy in this type than in 
the narrow pattern. This advantage is offset to some 
extent by the fact that when standing there is consider- 
able waste in the wide grates as compared with the narrow, 
and this is, of course, serious when goods trains are kept 
standing about, as is often the case here. This disad- 
vantage has been found on the Great Western Railway; 
but no doubt careful design and fitting of ashpans will 
keep this waste within bounds, 

A much more serious trouble has been found in the 
leaking of tubes in these boilers. This seems to be quite 
ps | and the Master Mechanics’ Association has a 
committee specially going into this question with a view 
to finding a remedy. All methods of tube-expanding 
have been tried, and also much wider spacing, even up to 
and over 1 in., without curing the trouble. The uc- 
tion of the depth of the fire-box, in order to get a long 
box sloping over the trailing-wheels of coupled engines, 
certainly inc the trouble from leakage of stays; 
but the alternative of a wide fire-box entails a much 
heavier engine for most of the tvpes, and then appa- 
rently tube trouble is increased. The wide fire-box evi- 
dently requires a higher standard of skill in the fireman, 
for unless the grate is kept well and evenly covered, there 
is a tendency to have an excess of air, reducing efficiency 
and increasing tube trouble. With modern high pressures 
the temperature of evaporation is so much increased that 
the provision for circulation which was sufficient for the 
lower pressures formerly used is doubtless insufficient. 
Boilers in which this provision has been made have 
shown a very marked reduction in tube and stay troubles. 

It will be noticed that, in the illustrations to this 
paper, very liberal areas have been given, and this is the 
general tendency in America. 

It is probable that in the wider boxes the main mass of 
the fire being so much nearer the tube-plate has a bad 
effect on the tubes, as the intensity of the temperature at 
the tube-plate must necessarily be much increased. The 
extra width of the box has enabled the tubes to be put 
much too near the sides of the barrel. When this is done, 
the water to feed up the spaces between the tubes near the 
back tube-plate has to be drawn almost entirely from the 
front of the barrel; and it is possible that in some cases 
the space left for this purpose is inadequate. It will prob- 
ably be found that neglect of this consideration is the 
cause of three-fourths of the tube trouble. In the boilers, 
Figs. 10, 14, and 26, an effort has been made to provide 
for this upward circulation near the back tube-plate by 
leaving a space between the tubes and barrel, from top to 
bottom, of a sectional area equal to the combined area of 
the vertical spaces between the tubes at all points, with 
a balance to provide for the water coming back from the 
front of the barrel to feed the water-spaces of the fire- 
box. There is no doubt that the upward draught of water 
through the spaces between the tubes for, say, 2 ft. from 
the back tube-plate is very strong indeed, and in all prob- 
ability this is enough to prevent the necessary feed of 
water down the spaces of the fire-box unless ample area 
is given, so causing stay as well as tube trouble. 

By putting the clack-box for both injectors under the 
barrel, as shown in Figs. 10, 14, and 26, and providing an 
internal nozzle directing the feed back towards the fire- 
box, considerable assistance is probably given in feeding 
‘solid ” water back to the fire-box and hottest part of the 
tubes. It is generally supposed that the circulation in a 
loa motive boiler proceeds along the bottom of the barrel 





* Paper read ‘before the Institution of Mechanical 
Engineers on February 16. 
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Fig.28. CIRCULATION OF WATER WITH 2 DIFFERENT METHODS OF FIRING. 
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TABLE I. 
eid ——_—__————- s S 
ae WrIGuT 
Reference to Diagrams. | Wheels Total Heati 
(Ai drawn to the sume Engine, te | tee FE | eo len | Me 
| meter. |Coupled of , 
Wheels. Engine. 
‘ in. ft. in. |tns cwt.|tns cwt.| sq. ft. 
: 0-12- 
e - {| Mallet compound—Baltimore “a 20 
.1, Plate Ix... {| MDG’ oom Articn- } 39 }xs2 4 8 5| 144 5 5600 
. 2, Plate IX... ..| Lake Shore & Michigan Southern) 2-6-2 20} x28 6 8 -0| 7718) 383843 
8, Plate IX... ..| Great Eastern git -” 18} x2 46 | 8 0! 80 0. 3010 
4,Platex...  { gt ee oe gee 2102 \9 }xsz 4 9 15/128 0 4796 
Cole four-cylinder compound— \ 15} | 
5, Plate X. .. ete eg Central and Hud- f 4-4-2 { 26 } x 26 67 | 0; 88 0 3446 
| son ver | | 
sails " | 
6, Platex...  {) a Sat and\ 280 {18 }xse | 4 9 | 8) 90 8 2966 
7, Plate XI... .,| Chicago and Alton --| 462 |22 x23 | 6 5 | 6| 99 0) 3053 
8, Plate XT... ..| Great Northern... oe --| 442 |19 x24 6 7 0) 6510) 2500 
if Baldwin four - cylinder com.) 1b) 
9, Plate XI... 1 pound “ Chicago, Burling- | 4-42 { 25 [| x% | 6 6 | 8| 8714 3217 
n, and Quincy Be on 
10, Plate XII. —..| Great Western 26-0 [19 x23 | 4 7h} 5116) 1933 
| 1518 distributing. 
11, Plate XII. .| Great Western 46-0 [20 x2s | 4 7 | 4| 5910 f S008 chnesbing Gerve 
tu \ 
12, Plate XII. North-Eastern ..| 442 /20 x 28 610 | 39 9 72 0 2456 
13, Plate XII. North-Eastern --| 460 (20 x 26 6 &} 34 17 67 2 1769 
{| #2 18 x30 | 6 8}/ 39 0| 7010 
14, Plate XIII. .| Great Western te ‘ 46-0 18 x 30 6 8 54 64 70 4 2148 
\| 280 18 x30 | 6 | 118 | 68 6) tribut 
| | 1617 distributing. 
. . { New De Glehn compound — 14, } A 
15, Plate XI. {| “Gh ot Western rom } 4-4-2 { sf" } x25, 6 &| 3990) 73 6 1 2756 absorbing (Serve 
133 ( 1446 distributing. 
16, Plate XIII. “* La France,” Great Western ++] 4-2 224) x25y,, 6 8) | 33 7 6413 —_" 
s | tubes. 
17, Plate XIV. ., Chicago, Burlington and Quincy To . 1768 
. 18, _—_ XIV. ‘ jm thay | a “a be ; 7 | = és 2461 
19, Plate XIV. al Pacific 2-6-2 (20 x 26 5 9 56 12 73 8 2425 
bar f4-40 (19 x 26 7 0 33.19 51 13} 
2, PlateXV. ..|GreatEastern .. .. ../ {835 lip X38 | O11 | a3 is | a8 147] $2680 
21, Plate XV. . London and North-Western 4-4-0 204 \ x24 7 0 0; 3712 1508 
22, Plate XV. .. Midland 4 06-0 18 x 26 5 3 | 4316 43 16 1403 ‘ ti 
. 28, Plate XV. ... Compound—Midland 44.0 3 }x2 | 7 0 | s8 3| 58 9 —— 
24, Plate XVI. .. North-Eastern 440 {19 “x26 | 610 | 95 5| SLi4| 1418 
25, Plate XVI. .. Great Western 4-4-0 4 x2 | 6 8 | 35 10 | . . 1934 
ray, - j 440 iL x30 | 6 6 | | 
26, Plate XVI... Great Western ee ee | } 1818 
27, Plate XVI. ..| Water-tube—London aud South. 
Western < : ee 4-4-0 (19 x2% | 6 7 | 87 2) 58319) 1550 
Ditto Ditto 4-6-0 4 (16x24) | 6 O 51 10 73 0 2727 
Similar boilers have already been illustrated in ENGINEERING, as below :— 
Fig. 1. Mallet Compound, Baltimore and Ohio Railroad ; page 179, vol. Ixxviii., Au; 5, 1904. 
Fig. 2. Lake Shore and Michigan Southern Railroad ; two-page plate, January 29, 1905. 
Fig. 3. , Great Eastern Railway ; two-page plate, SS 
Fig. 4. A “Topeka and Santa Fé ; two-page . 11, 1904. 
Fig. 5. Cole Four-Oylinder Compound, New York Central ; two-page plate, October 21, 1904. 
Fig. 8. Photograph, “ Atlantic” type, Great Northern Railway; page 320, vol. Ixxvi., September 4, 1903. 
Fig. 12. North-Rastern Railway ; two- plate, February 19, 1904. 
Fig. 27. Water-Tube Boiler, London and uth- Western Railway ; two-page plate, June 9, 1899, 
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speeds has also resulted. Of course, the price for these 
improvements has to be paid in the matter of fire-box 
repairs and renewals, but it is probably better to submit 
to this expense than to employ the very much heavier and 
more — machines which would be necessary to gixe 
the same hauling power at speed. Fig. 29, page , 
shows full particulars of the riveting on the barrel and 
fire-box butt-joints of the Standard No. 1 boiler (Fig. 14, 
Plate XIII.) on the Great Western Railway. 

Fig. 30, page 259, shows the curves of draw-bar horse- 
power and speed plotted on a time-base for an engine of 
the 4-6 0 type on a run from Paddington to Bristol. This 
engine carries the boiler shown in Fig. 14, Plate XIIL., 
the pom being 225 lb. per square inch. 

The author has to express his cordial thanks to the 
many engineers who have so kindly furnished him with 
the drawings of boilers from which the diagrams accom- 
panying this paper are produced. 








THE PHYSICAL SOCIETY OF LONDON. 

At the annual general meeting of the Physical Society 
of London, held on the 9th inst., Professor J. H. Poynting, 
F.R.S., President, in the chair, the reports of the Council 
and the treasurer were read and adopted. 


ReEPoRT OF THE COUNCIL. 


Since the last annual general meeting eleven ordinary 
science meetings and two informal meetings of the 
Society have been held. Of these, eleven were held at the 
Royal College of Science; one—that on March 24—was 
held at University College ; and one—on May 26—at the 
National Physical Laboratory. The average attendance 
at the meetings, omitting the informal meetings at the 
National Physical Laboratory, when no record. of the 
attendance was taken, has been forty-eight. 

During the past year the Council departed from the 
usual programme in setting apart one evening exclusivel 
to an exhibition of apparatus. This innovation was well 
supported, manufacturers showing a readiness to exhibit, 
and the attendance of fellows and visitors was greater 
than was anticipated, amounting to 240. 

The number of fellows now on the roll is 428~an in- 
erease of three over the number last year. Fourteen new 
fellows have been elected. There have been seven ane 
nations, and the Society has to mourn the loss by deat 
of four fellows—namely, W. Ackroyd, the Rev. H. P. 
Gurney, Frank McClean, and H. R. Noble. 

The number of students now on the roll is four—the 
same number as last year. Two new students have been 
elected. There has been one transfer and one resignation. 


REPORT OF THE TREASURER FOR THE YEAR 1905. 


It has been increasingly difficult during the past two 
or three eg to collect arrears of subscriptions, which 
now stand ut a higher figure than usual, presumably in con- 
requence of general depression and excessive taxation. 
With this exception the position of the Society remains 
practically unchanged. There is no unusual expenditure 
to report, except for binding periodicals and for refresh- 
ments at the soirés. At the present rate the Society is 
perhaps leaving rather too narrow a margin for con- 
tingencies. Allowing for liabilities the balance is about 
10/. less than last year, but we may hope that conditions 
will improve before the balance is dangerously reduced. 


ELEcTION OF Honorary FELLOWS. 


The following were elected as Honorary Fellows of the 
society :—F. Kohlrausch and A. A. Michelson. 


ELecTION OF OFFICERS AND COUNCIL. 

The following officers and Council were elected for the 
ensuing year :— 

President: Professor J. Perry, F.R.S. 

Vice-Presidents: Those who have filled the office of 
President, together with C. Chree, D.Sc., F.R.S.; H. M. 
Elder, M.A.; Professor J. A. Fleming, M.A., D.Sc., 
¥.R.S.; and J. Swinburne. 

Secretaries : W. R. Cooper, M.A., and Professor W. 
Cassie, M.A. 

A Secretary : Professor 8. P. Thompson, D.Sc., 

Treasurer: Professor H. L. Callendar, M.A., F.R.S. 

Librarian: W. Watson, D.Sc., F.R.S. 

Other Members of Council: T. H. Blakesley, M.A.; 
A. Campbell, B.A.; W. B. Croft, M.A.; W. Duddell ; 
J. A. Harker, D.Sc.; W. A. Price, M.A.; S. Skinner, 
M.A.; 8.W. J. Smith, M.A.; W. Watson, Sc.D., F.R.S ; 
and Professor H. A. Wilson, M.A., D.Sc. 

Professor J. Perry then took the chair and delivered 
an address. He said that in the early days of the Society, 
when he bad the honour of acting as a secretary, and 
when Guthrie and Foster, Kelvin and Fitzgerald were 
presidents, no presidential addresses were delivered, and 
he questioned whether we were not overdoing the busi- 
ness of requiring general addrasses, which must almost 
always have as their theme the progress of science. 
Seldom did we find in such addresses new accounts of 
important original work, and he felt the inappropriate- 
ness of such an addrees in speaking before a societ 
whose proceedings were more intense with original wor 
of the best kind than any other society known to him, 
with the exception of the Royal Society. He thought 
that every young reader of a paper before a scientific 
society made the mistake of assuming that his audience 
knew a great deal of the subject so familiar to himself, and 
hence his paper was not understood. Writers of books 
on physics assume their readers to be all truly logical 
students ; they use words properly in a technical sense, and 
forget that many of their readers may use them in the 
newspaper writer’s sense. For example, take the ex- 


pression ‘‘adiabatic expansion.” There are le who 
insist on finding that Rankine, Maxwell, an others ' 





of our most exact writers are not only inconsistent with 
one another in the use of the expression, but that each is 
inconsistent with himself. Ifa portion of fluid expands 
slowly without gain or loss of heat, we know the way in 
which its p, 7, and ¢ alter as it changes state; this was 
originally called ‘* adiabatic expansion,” and the term has 
become a technical term for that kind of alteration of p, 
v, and t, however it may occur. Steam or air may fe 
throttled through a non-conducting reducing valve, but 
the expansion is not adiabatic, although there is no gain 
or loss of heat. Steam or air passing along a pipe with 
friction, if it can only be made to lose heat through the 
metal of the pipe at exactly the proper rate at every 
place, is expanding adiabatically. When it is assumed 
that steam or air flows without friction from a vessel 
through an orifice, it is said that the expansion is adia- 
batic, although it is rapid. 

_ Referring to the teaching of physics to students enter- 
ing upon the engineering profession, the President re- 
marked that such teaching was nearly always slipshod. 
Many men enter a science college at the “ge of 18 or 
more, knowing nothing of physical science. In the case 
of a great percentage of such men it is impossible that 
they should acquire the scientific habit of thought. It is 
because so much of this kind of material is dealt with 
that much of our teaching is slipshod. Every pupil 
entering a science college ought to have been experiment- 
ing and working graphically and numerically on physical 
science — from a very early age, and then our 
science classes would deal with them in a scientific way. 
The causes of the unfitness of the average student are 
two: one, that his instincts and habits of thought were 
not trained from early youth ; the other, that his teachers 
in science colleges have absurd and uninteresting courses 
of study for him. In physics we are dealing with ideas 
which are not familiar to young students—ideas which 
can only become familiar in the laboratory. For 
example, such a simple mathematical idea as that 
of a decimal cannot given in elementary schools 
in less than five or six years, whereas one week of 
weighing and measuring would give young children 
familiarity and clear ideas about decimals. Numerous 
examples could be given to prove that the principles of 
physics cannot be aptomteed unless there has been early 
experimental training, and this is the reason why the 
professors of science in colleges of university rank and 
the professors in technical colleges obtain such poor 
reward for their labour. Referring tothe many hundreds 
who every year take science degrees at the universities, 
and the thousands who pass the London University 
Matriculation examination, Professor Perry remarked 
that if that was the standard of excellence of those pre- 
sent, his address could serve no useful purpose. Nothing 
ought to be compulsory in schools except the study of 
English and of natural science. The object of a matri- 
culation examination is to test whether a student enter- 
ing a college will be able to benefit by the course of 
study there. The only language which ought to be 
compulsory in the science department of a university is 
English. A professor of science ought to be ened to 
teach his students in the way that seems best to him, and 
he should examine his students himself. Hedge him round 
with rules and regulations framed by boards of studies; 
tie him down to a syllabus, and the work he will do might 
be much better, certainly much more cheaply, done by a 
grinder at low wages. There is no general elementary 
course in physics which all students ought to take; 
neither by their previous training, nor from the uses 
which they will make of the principles of physics, are 
they fit to be taught together. What is wanted is more 
classes, more rooms, and more teachers. 








Our Ratts ABroaD.—The new year appears to have 
developed a certain weakness in our rail export trade, 
the Colonial demand having been languid. Matters would, 
indeed, be ina very unsatisfactory condition but for an ex- 
ceptionally active demand from the Argentine Republic. 
The shipments to the four principal Colonial groups in 
January come out as follow :— 


Colonial Group. Jan., 1906. Jan., 1905. Jan., 1904. 





tons tons tons 
British South Africa - 730 3,326 9,613 
British India a7 ws 7904 18,398 19,131 
Australasia .. ee ei 272 748 5 
Canada ee ee << nil nil 30 


Water Suppty or Lixcotn.—Mr. E. A. S. Fawcett, 
Local Government Board inspector, held an inquiry at 
Lincoln on Friday, the 9th inst., into an application by 
the town council for a provisional order to amend the 
Lincoln Water Works Acts of 1871 and 1880. The cor- 
poration is carrying out extensive works, with a view to 
providing a better water supply for the city, and it is 
seeking additional borrowing powers to enable it to pur- 
chase lands and to construct a reservoir at Cross-o’-Cliffe, 
and a reservoir and water-tower at Westgate. The cost 
of the work is estimated at 100,000/. The town clerk 
stated that the requirements of the city increased, and 
the corporation was anxious to avoid an additional supply 
from surface water, which was subject to pollution. The 
council had therefore decided to sink a shaft to the red 
sandstone, and boring had already been carried to a 
depth of 1430 ft. Thedail uirements of the city were 
from 1,500,000 to 2,250, ons. It was anticipated 
that a supply of 1,000,000 gallons per day would be ob- 
tained from the bore, and this would be supplemented 
by a supply from ballast ow on the Midland Railway, 
2} miles from the city. There was no opposition to the 
application. 





CATALOGUES. 


THE tenth edition of the ‘‘Centrifugal” catalogue, 
recently issued by Messrs. Watson, Laidlaw, and Co., 
98, Dundas-street (South), Glasgow, gives full particulars 
and detailed illustrations of their centrifugal machines. 
These, as illustrated and described, are for the treatment 
of sugar ; but the firm manufacture machines of the same 
type for all purposes for which they can be used. The 
catalogue also contains data on the accessory plant for 
complete installations. 

Messrs. Ernest Scott and Mountain, Limited, Newcastle- 
on-Tyne, have sent us a copy of a pamphlet prepared by 
their Mr. W. C. Mountain, with reference to the Home 
Office regulations as regards the use of electricity in 
mines. The author states that a great deal of mis- 
conception appears to exist in the minds of mining engi- 
neers and colliery owners as to the electricity rules, and 
the object of this pamphlet is to show how these rules 
can be carried out without undue expense. The pam- 
— is carefully printed and illustrated, and will prove 
useful. 

Messrs. Browett, Lindley, and Co., Limited, Patricroft, 
Manchester, have issued a pamphlet giving particulars 
of their forced lubrication steam-engines. Various types 
are illustrated and described, and their power, dimen- 
sions, and weight given. The pamphlet also containsa 
general specification of these engines, data on their test- 
ing before delivery, and tables showing the horse-power 
installed throughout the wong 

We have received from Messrs. Vosper and Co., 
Limited, Portsmouth, the well-known engineers and 
yacht-builders, their catalogue, Nos. 66 and 67, illustrat- 
ing and describing different types of their motor-boats 
and paraffin marine motors. 

Messrs. Yarrow and Co. (Bolton), Limited, Wood-street, 
Bolton, have sent us their catalogue giving a complete 
illustrated description of their patent jointed pipe, for 
sewers, drains, water, steam, &c., accompanied by draw- 
ings, on a large scale, showing the jointing. Records of 
tests made up to a pressure of 450 lb. per square inch 
show the joints to have remained perfectly tight. 

Messrs. Brazil, Holborow, and Straker, Limited, 
Vulcan Iron Works, Bristol, have recently issued a new 
catalogue illustrating the various types of engines of 
which they have made a spsciality. These include a 
number of different patterns of steam-engines, pumps, 
and colliery winding-engines. 

We have received from Messr?. Wallach Brothers, 57, 
Gracechurch-street, E.C, their ‘‘ blue list” of safety 
a for the protection of workmen in mines, 
chemical works, and gas works. These appliances have 
been manufactured to meet the requirements of the 
Home Office, and they comply with the requirements 
of the Factories and Mines Acts. 

‘*Stellite Controllers” forms the title of a pamphlet 
issued by the Electric and Ordnance Accessories Com- 
pany, Limited, Stellite Works, Birmingham. These 
apparatus are carefully illustrated, and are described in 
detail. A number of different types to suit all purposes 
are shown, and their duty, weight, price, &c., are given. 

The Tudor Sto attery Export Syndicate, 35, 
Surrey-street, Strand, W.C., have sent us a copy of their 
new illustrated export catalogue for stationary batteries, 
which has been compiled with a view to facilitate the 
preparation of estimates without previously referring to 
the company. Weights and dimensions are given in 
British and metric equivalents. fared 

The Electric Power Storage Company, Limited, 4, Great 
Winchester-street, E.C., issue a list illustrating their 
miners electric safety lamps. Five types are shown, the 
prices ranging from 11. 7s. 6d. to 41. 7s. 6d. ; 

Messrs. heil and Young, Limited, 12, Camomile- 
street, E.C., have published a list of their ‘Bandy’ 
flexible couplings (Zodel-Voith patent), being the latest 
developments of the Raffard type of flexible coupling. 
These are supplied in a large number of sizes, the prices 
of which are quoted. 

We have received from Messrs. R. Hunt and Co., 
Limited, Earls Colne, Essex, a copy of their abridged 
list powers | with shafting, cast-iron pulleys, couplings, 
plummer-blocks, &c. a 

The American Locomotive Company, 26, Victoria- 
street, S.W., have sent us a copy of their pamphlet 
describing their four-cylinder balanced compound en- 

ines, and opening with a paper read before the Railway 

lub of Pittsburg, by Mr. F. J. Cole, M.E., engineer of 
the company. 

The direct-reading electrical pyrometers manufactured 
by Messrs. Crompton and Co., Limited, Arc Works, 
Chelmsford, for annealing and case-hardening ovens, gas 
and steam plants, furnace and flue gases, are illustrated 
and described in a neat pamphlet they have just published. 








INSTITUTE OF MAarINg ENGINEERS.—A meeting was 
held by the Institute at their premises, 58, Romford: 
road, on the 12th inst., when Mr. J. G. Hawthorn, 
member, gave an interesting lecture on ‘‘The Combus- 
tion of Coal and Formation of Steam.” Mr. W. Lawrie, 
vice-chairman of council, occupied the chair. 





Tue Encinegrixe or Scuoor Buripincs.—In the cur- 
rent issue of School we find an introductory article by 
Mr. Sydney F. Walker, in which he briefly refers to the 
progress made in the construction, heating, and lighting 
of modern schools, and in the application of improved 
methods to the rvation of food supplies, and to the 
laundry-work of boarding-schools. He proposes to deal 
with each item in subsequent articles, and to give the cost 
of working the different installations, and the saving that 
may be effected by the use of the apparatus and plant now 
available. 
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DRY PROCESS OF GENERATING 
ACETYLENE. 


WE illustrate on this page a plant for generating 
acetylene by the Atkins dry process now being ex- 
tensively applied in this country by the Sun Gas 
Company, Limited, 15, Tothill street, Broadway, 
Westminster. The essential feature is that the gas 
is produced by mixing calcium carbide with a ary 
substance prc ig, Rae and hydrogen—ordi- 
nary soda crystals being preferred—and not with 
water, so that the disadvantages of the wet process 
are avoided. The plant is simple and mechanical, 
without any automatic or other gear te get out of 
order, and the ultimate product is a non-poisonous 
gas, giving a pure and steady illuminant. The 
attraction of the carbide for oxygen and hydrogen 
is so great that it is able, in many cases, to with- 
draw them from their union with other substances, 
and so to form acetylene. When the other sub- 
stance is washing soda, the reaction is as follows :— 


Carbide ‘ Soda Crystals — 
9 CaC, 2 Na, CO; 10 H,O 

_ Acetylene + Caustic Soda 

by 9 Ce He 4NaHO 

+ Water 
H,0. 


Chalk + Lime 
2 CaCO; 7 Ca (HO), 
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use for about four months, and it was found that 
the quantity of sulphur was 0.010 milligramme 

r litre, of phosphorus 0.082, and of ammonia 

.366 milligramme per litre. It will thus be 
recognised that there is no evil-smelling sulphu- 
retted hydrogen given off by the gas, the impuri- 
ties being retained in the residual products as 
harmless sulphites of soda. These by-products, 
by the way, come off in the form of a bone-dry 
powder, and are easily dealt with. Another advan- 
tage is that there isa minimum of moisture in the 
gas, so that there is no condensation in the pipes, 
and ‘therefore no deterioration. This is equally 
applicable to the burners, which last for a long 
time, as there is no deposit of carbon. 

The mechanical arrangements are equally simple. 
For the mixing of the constituents, a steel drum, 
mounted on suitable framing, is provided, as shown 
in Figs. 1 and 2. This circular generator, which 
is strongly built of steel, is divided by steel dia- 
phragms into three compartments, the first being 
for the charge of calcium carbide, the second for 
the decomposing material and for —o and the 
third for passing the gas, when generated, through 
a filtering medium of coke. The drum is secured to 
and revolves with a shaft which is hollow at: one 





end, with holes of communication to the third 
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The residue from the process of generation is in- 
nocuous, and, if produced in large quantities, a part 
of it is saleable ; the carbonic acid of the carbonate 
of soda combines with the calcium and forms chalk, 
so that the residual products are chalk, as well 
as caustic soda and lime. 

‘The heat accompanying the reaction is very 
slight—not exceeding 95 deg. Cent., and therefore 
much below that required for the polymerisation 
of acetylene—namely, 400 deg. Cent.. To this 
absence of excessive heat is largely due the fact 
that the resultant gas is perfectly free from such 
impurities as benzine and other complex gaseous 
aud liquid hydro-carbons associated with other 
processes where excessive temperatures are reached. 
Again, there is an absence of phosphorus and 
sulphurous compounds generated in the wet pro- 
cess, owing to the calcic phosphide contained 
im commercial carbides, which gives off phos- 
phoretted hydrogen when acted upon by water. 
This causes objectionable fumes and haze in con- 
nection with the illuminant. In the dry process 
the calcic phosphide is converted into sodic phos- 
mwas and remains in the residue. Mr. J. Harry 

tanger, the well-known 
of gas generated by the 
him from 4 holder which had 


analyst, tested samples 
dry process, taken by 
been in continuous 














the drum in the opposite direction for mixing the 
material. 


This mixing of the carbide with the deci ing 
material is facilitated by a plough suspended from 
the shaft, as shown in the cross section. It breaks 


up the material and causes the necessary decom- 
position of the carbide, and therefore the genera- 
tion of the acetylene gas. This gas passes off 
through a series of holes formed in the steel 
disc which divides the mixing-compartment from 
the small compartment fitted with coke filtering 
medium. Experience shows that while the gs 
genefated is pure, this filtering abstracts all possible 
grit or dust. The gas in the third compartment 

away through holes communicating with 
the hollow formed in the shaft, through which 
it finds its way into the upper portion of an 
hydraulic -seal within the casting forming one of 
the standards or supports for the shaft and 
drum. From the hydraulic seal the gas passes to'a 
gas-holder. 

It. will be noticed that there is a hand-hole in the 
drum communicating with the central compartment 
for taking away the residue, and this process is 
further simplified by two hooks being formed on the 
drum, on which to suspend the bag to receive the 
residual dust. It is at once proof of the low 














































compartment, so that the gas, after it has passed 
through the coke filtering medium, passes off 
through the hollow shaft. 

The calcium carbide and soda are charged in equal 
proportions through hand-holes, with suitable screw- 
down covers formed in the drum, into the compart- 
ments marked, where by revolution of the drum the 
calcium carbide is fed into an ingeniously-arranged 
shoot communicating with the central compartment 
through the dividing diaphragm. This shoot, which 
is mounted on the diaphragm plate, is slightly in- 
clined, and is entirely enclosed, except for a small 
opening on one side only, so that the calcium 
carbide only finds its way into this shoot when the 
drum is revolved in one direction. It is thus pos- 
sible to control the supply of constituent sub- 
stances to the central chamber, not only by arrang- 
ing the quantity fed through the hand-hole, but 
also by regulating the amount which drops through 
the shoot into the central compartment. In prac- 
tice only a small quantity of the contents of the 
first compartment is fed through the shoot into 
the central compartment, so that there may be the 
maximum amount of gas generated with the mini- 
mum number of revolutions. The operator there- 
fore makes one revolution in one direction to 
the material through the shoot, and then revolves 


pressure of the gas, and its comparative harmless- 
ness, that the only valve on the drum is a smal] 
rubber disc to resist-a pressure of 4 lb. There 


is fitted a. by-pass to liberate, any air when the 
process of generation is commenced, with a cock to 
regulate the level of the hydraulic seal, and with a 
drain-cock for the hydraulic seal. As a rule, 
it is found that in a plant with a capacity of 
250 cubic feet, suitable for a country house with 
120 burners, there can be generated sufficient gas 
for 24 hours by the gardener revolving the drum for 
20 or 25 minutes, The space occupied by such 
|a plant is 12 ft. by 6 ft., the gas-holder being 
7 ft. 9 in. in diameter and 6 ft. 6 in. high. 

As regards the hygienic effect of the illuminant, 
it should be stated that the carbonic acid given off 
| by the a flat-flamed coal-gas burner is 4.8 
| times greater than with this dry acetylene, while 
| the moisture is 14.7 times greater, the amount of 
| oxygen consumed 5.2 times greater, and the heat 
produced nearly eight times greater. The actinic 
value of the rds andl light is high, the welcome 
blue and violet rays, essential to the chemical action 
of light and to health, predominating. 

From what we have said it will be seen that the 
gas is non-poisonous ; it gives off a distinct, although 
not unpleasant, odour, which enables any leakage 
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to be detected ; but there is much less danger of 
an explosion than with ordinary coal-gas, because 
of the. small,.volume, required in comparison with 
that of coal-gas. The ill-effects of inhaling a mix- 
ture of, coal-gas-and air. are not experienced in 
the case of the Sun Company’s gas. Me 

As. to the possibilities of explosion, the Home 
Office. have, after a very careful test, given an 
Order in Council that the acetylene generated by 
the dry process of the Sun Gas,Company is not to 
be regarded as an explosive under the Act of 1875. 
This is an important concession, and was arrived 
at,as a result of tests which are themselves of con- 
siderable interest. . The apparatus for these official 
tests. consisted of, three calibrated gas-holders 
coupled together, No. 1 containing the gas as: gene- 
rated by, the dry acetylene process, No. 2 oil-gas 
compressed to 120 lb. pressure, while No. 3 con- 
tained a given mixture of the two gases. A gas- 


compressor, worked by hand, was placed in an iron. 


tank filled with water, and was connected’ with the 
third, gas-holder.. Three carbonic-acid cylinders 
were prepared, each of 0.5 cubic foot. capacity. 
Each had a valve and union connection at one end, 
and a 4-in. hole drilled and screwed at the other, 
the latter, for the .reception of a sparking-plug. 
Across the points of the plug there was :soldered a 
piece of very thin platinum wire, around which a 
piece of gun-cotton was wrapped. , A firing battery, 
consisting of eight dry cells enclosed in a wooden 
box, was connected up with two electric wires 100 
yards in length. Interposed was a galvanometer. 

A mixture consisting of 40 parts of dry acetylene 
and 60 parts of oil-gas was run off from Nos. 1 
and 2 gas-holders into No. 3 gas-holder. One of the 
cylinders was connected up with the compressor, 
and well washed out with the mixed gases. The 
firing-plug was then inserted, and the mixture com- 

ressed into the cylinder until the pressure gauge 
indicated 200 lb. to the square inch. The cylinder 
was then disconnected from the compressor, and 
carried across the field adjoining the works. The 
terminals of the electric wires were attached to the 
tiring-plug, and the whole lowered into a pit dug 
in the ground to a depth of 5 ft. The electric 
current was then switched on. After allowing 
the gas to escape from the cylinder, the firing- 
plug was unscrewed, and it was found that the 
gun-cotton had been exploded and the platinum 
wire deflagrated, but that the gas had remained 
unchanged and no trace of carbon was found. 

A mixture consisting of 50 parts dry acetylene 
and 50 parts oil-gas was next compressed to 200 lb. 
te the square inch in another carbonic acid cy- 
linder, fitted with firing-plug and gun-cotton as 
previously described. Again it was found that 
the gas was unchanged after the-gun-cotton had 
been exploded and the platinum wire deflagrated. 
This test was repeated wlth equally satisfactory 
results. 

As a consequence of these tests an Order in 
Council has been issued by the Home Office, under 
the Explosives Act of 1875, in which it is declated 
that 


Subject to the conditions hereinafter specified, acetylene 
when in admixture with oil-gas shall not be deemed to be 
an explosive within the meaning of the aaid Act, when 
under compression ; provided that. : 

1, The acetylene shall be generated only by the Atkins 
dry process. 

2. The proportion of acetylene shall not exceed 50 parts 
by volume in every 100 parts of the mixture of acetylene 
and oil-gas. , 

3. The acetylene and oil-gas shall be mixed together 
in a chamber or vessel before the gases are subject to 
compression. 

4. The mixture shall not be compressed tc 1 pressure 
exceeding 150 lb. to the square inch. 


The concession, therefore, is applicable only to 
this particular process. 

This dry system of genera‘ing acetylene has been 
adopted not only for the illumination of private 
houses in the country, but of various factories and 
railway stations, the Great Western Railway and 
the North Staffordshire Railway Companies having 
some of their stations lighted withthe Sun Company’s 
plant, and this it was found gave very satisfactory 
results, alike from the point of view of illumination 
and economy. A mixture of 50 per cent. oil-gas 
and 50 per cent. dry acetylene gas has given good 
results for train and omnibus lighting, alike as 
regards the illumination and the cost. 

As regards the factory installation, it was found 
in one case, where from 500 to 600 men were em- 
ployed, that the saving is nearly 40 per cent. For- 
merly with 625 ordinary flat-flamed burners, con- 





suming 4375 cubic feet of coal-gas per hour, and 
giving ‘an illuminating power of 7437 candles 
measured on the horizontal, the cost, with coal-gas 
at 3s.. per thousand cubic feet, was 13s. 1}d. per 
hour.» With the Sun Company’s system of dry 
generation of acetylene, 413-burners sufficed, the 
total candle-power. being the same, and the con- 
sumption was. only 206 ft. of dry acetylene gas per 
hour, which, with’ carbide at 141. per ton, gave a 
cost per. hour of 8s. The saving was thus 5s. 14d. 
per-hour. - 

.The Army is using the same system in connec- 
tion with flash-light signalling and for other pur- 
poses. Here one finds the simplest form of 
generating plant, asthe material, carried in small 
tubes, is placed in‘a small india-rubber reservoir, 
which may be. shaken in the hand, generating gas 
within’ afew »seconds for’ use in the ordinary 
signalling lamp. - Indeed,''so’easily can the consti- 
tuents be carried, being in a dry state, that there 
seems practically no limit to the use which may be 
made of this new portable illuminant. . 

' The gas is also ‘being applied-in connection 
with the autogenous’ welding of iron and steel. 
It is . perhaps the ‘only gas which, in ‘conjunc- 
tion with: oxygen, permits. of the- easy and 
economical fusing of iron without ‘carburising or 
oxydising it. ._The'dry acetylene’ is used in the 
blow-pipe at the ordinary burning pressure from the 
same gas-holder employed for Tighting purposes, 
the oxygen being that supplied in cylinders by 
Brin’s Oxygen Company, Limited. The tempera- 
ture of the blow-pipe flame is 3500 deg. Cent., 
being only limited by the dissociation temperature 
of carbon monoxide, which is extremely high. The 
zone of flame consists only of carbon monoxide and 
free hydrogen—reducing gases which permit of the 
fusion of metals without oxidation. This is ac- 
counted for by the fact that dry acetylene is an 
endothermic gas composed solely of hydrogen and 
carbon, which are dissociated at the base of the 
flame in the blow-pipe. Only the carbon takes 

lace in the burning, as the hydrogen will not com- 

ine with oxygen at the same temperature as does 
the carbon, therefore the hydrogen remains free 
and forms a protective envelope to the cone formed 
by the combustion of the carbon, with the result 
that the flame is very reducing. The flame being 
small, heats only a small surface of the metal under 
treatment. In practice, the oxy-dry acetylene 
flame is composed of: 1 volume of acetylene and 1.7 
volumes of oxygen. 

The .Sun Gas Company have purchased the 
‘* Alby ” carbide factory in Sweden, in order to be 
in a position to guarantee a regular supply of 
carbide at a moderate price to the users of their 
system. 








THE WORKS OF THE ENGLISH 
McKENNA PROCESS COMPANY. 

Tue McKenna process may be briefly defined as 
a method of making new rails from old ones, and, 
moreover, of effecting this change with the least 
expenditure of time and labour. Of the thousands 
of tons of old rails which are annually thrown out 
by the railway companies as being too badly worn 
for main line traffic, the great majority have to be 
cut up, remelted, and again passed through the rolls 
before they can be put to any further use. A 
certain percentage, dads: are relaid for lighter 
traffic on branch lines or in contractors’ yards, or 
are even made use of for certain structural purposes 
before they come to their inevitable end on the 
scrap heap ; but the comparatively small amount of 
wear which is required to unfit a rail for important 
traffic makes it necessary to discard thousands of 
rails whose only fault is that the head has lost its 
standard shape. Besides worn rails, there are many 
which, though fresh from the rolls, are declined by 
the customer because of a slight variation from the 
a dimensions, and these, also, if saleable at 
all, have to be disposed of at reduced prices. It 
is the object of the McKenna process to deal with 
rails which, either from wear or from any other 
cause, are not of the standard size and shape, and 
to re-roll them to a slightly smaller standard size. 
The process has been in operation in the United 
States for some eight or nine years, three works 
there being entirely devoted to the renovation of 
rails, and so successful was it that the English 
McKenna Process Company, Limited, was formed 
to exploit the system in this country. The latter 
company is closely allied with the American 
McKenna Company, and has consequently had the 





benefit of the experience gained in America, in 
connection with the erection and operation of the 
works on this side. 

The English McKenna ProcessCompany, Limited, 
owns ween and conveniently situated works 
at Seacombe, Birkenhead. The works stand on an 
open site of 34 acres, and have excellent facilities 
for the transport of their raw and finished materia! 
both by rail and water. Sidings in direct con 
nection with the Mersey Docks and Harbour Board 
and Wirral Railway systems bring the McKenna 
Process Company into touch with all the great 
industrial centres of the United Kingdom, whilst 
as regards coastwise and over-sea trade there are, 
within 300 yards of the works, docks capable of 
taking, if necessary, an Atlantic liner. 

The entire construction of the works was under 
the personal: supervision and management of tlie 
directors—Mr, 8: Thornely Mott, chairman of 
the board ;' Mr. William Tozer, managing di- 
rector; and Mr. George F. West, director and 
secretary. In spite of the magnitude of the 
undertaking, and of novelty in ‘this country of 
much of the machinery required, the McKenna 
Company had the works so far completed that they 
were able to commence making rails within about 
twelve months of the laying of the first foundations. 
This, we think, constitutes a record in the in- 
auguration of large works of this nature, and 
reflects great credit upon those to whom the 
organisation of the undertaking and the erection 
of the plant are due. 

The general arrangement of the works is shown 
in Fig. 1, page 263, and a view of the ingress side, 
wee y from a photograph, in Fig. 2, page 264. 

e buildings are galvanised iron, steel frame struc- 
tures, indicated in the plan by the cross-sections of 
the rolled-steel columns and the dotted lines con- 
necting them. The ingress for material is a siding, 
not shown in the diagram, but running parallel and 
close to the back of the furnaces. The siding is 
spanned by a fine travelling-crane, built by Messrs. 
John H. Wilson and Co., of Seacombe, which lifts 
from the trucks the rails coming in to be renovated, 
and either delivers them direct on to the skids 
ready for the furnaces, or, more usually, stacks 
them in piles in the yard, according to their size 
and character. This crane, shown in Fig. 2, is 
operated by three 3-phase induction motors. 

oisting and longitudinal travelling are effected 
by 30-horse-power motors, and traversing by a 
5-horse-power motor. Trucks of coal are run up 
to the back of the furnaces, along a special track, 
while rails may also be brought along the same 
track, and delivered on to the skids, without the 
intervention of the travelling-crane. 

To deal with the works systematically it will be 
well to begin with the power-station, for the 
design and lay-out of which Mr. F. A. Knight, the 
engineer of the company, was entirely responsible. 
This, as will be seen from Fig. 1, is situated along- 
side the rolling-mill, but divided from it by a rail- 
way track, along which coal for the boilers is 
brought. The north end forms the boiler-room, 
which, like the main buildings, is of galvanised iron 
on a steel frame; but the engine-room has its 
framing filled in with brick walls. The boiler-room 
equipment consists of two pairs of double-drumn 
Babcock and Wilcox boilers, with superheaters, 
supplying steam at 165 lb. pressure, and super- 
heated to 500 deg., or 120 deg. Fahr. of superheat. 
Usually only one pair of these is at work, as a 
great deal of steam is raised by four out of the eight 
Hyde boilers, each of 250 horse-power, which are 
fired by the waste heat from the rail furnaces. 
These waste-heat boilers, which will be again 
referred to, are in fact enough at times to supply 
the whole of the steam required; but the others 
are necessary as a stand-by on account of the fluctua- 
tions in the temperature of the waste gases and 
the suddenness of the demands for steam. The 
water for the works is obtained from a well on the 
premises, from which it is raised by an Alley 
and McLellan air-compressor, capable of delivering 
15,000 gallons per hour. It is pumped up into a 
large cast-iron circular storage tank, 60 ft. high, 
which supplies main rolls, feed, and hydraulic pump, 
and replaces the condensing water lost by evapora- 
tion during the course of its constant circulation 
around the condensers and cooling-tower. The 
latter is of the Donat type, with natural draught, 
and can deal with 180,000 gallons of water per hour. 

The engine-room is about 90 ft. by 50 ft. in plan, 
and at present contains three main generating 
units of 750 kilowatts each, while room has been 
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air-lift, which can be used also for blowing the dust 
out of the electrical machinery; and near where the 
fourth generating set will ultimately be placed there 
is a Buckton 50-ton testing-machine to check the 
product of the rolls. As will have been gathered 
from the equipment of the engine-room so far as 
described, the whole of the works are electrically 
driven. The largest single motors are of 500 brake 
horse-power each, of which size there are no less 
than six, as well as a dozen others. ranging between 
125 and 50 brake horse-power. The control of 
such a plant necessitates a considerable quantity 
of switch-gear, and this is arranged on a board at 
one side of the engine-room, as may be seen in 
Fig. 3, though the appearance of the board is best 
shown by Figs. 4 and 5, page 265. The board is 
built up of fifteen white marble panels, 2 in. thick, 
with bevelled edges, and carried on an angle-iron 
framing stayed by long bolts from the wall behind 
it. The complete board is about 29 ft. long and 
6 ft. 9in. high, and stands on a platform about 
8 in. above the floor-level of the engine-room. 
Beginning from the left-hand side of the illustra- 
tion, the first six panels are all feeder panels, each 
controlling two feeders. The feeder-circuits for 
the six 500-brake-horse-power motors each con- 
tain a triple-pole carbon break automatic overload 
cut-out, rated to carry 800 amperes, a red and 
white lamp indicating the position of the con- 
tacts on the automatic starter, and an induction 
ammeter, with transformer in one phase read- 
ing to 1000amperes. The other feeder-circuits, on 
the lower part of the same panels, have similar 
equipment, but of lower rating in proportion to the 
power controlled. Standing in front of the board, 
it is easy to watch the progress of a rail through 
the rolls. The row of ammeters at first all read 
the no-load current of their respective motors ; but 
as the rail enters a pair of rolls, the corresponding 
ammeter shows a sudden and heavy overload, which 
Jasts until the rail is delivered, and then is indicated 
on the next ammeter, and so on. 

The seventh panel, containing the engine-room 
clock, serves also to control the alternating side 
of the rotary converters. It carries two triple- 
pole quick-break switches, single-pole enclosed 
fuses in every phase, alternating-current ammeters, 
a power-factor indicator, and two sets of synchro- 
nising sockets. Next comes the station panel, 
carrying three 3000-ampere ammeters, an inte- 
grating wattmeter of the same capacity, and two 
double-pole eight-way voltmeter switches. The 
bracket above the centre of the board contains a 
synchroniser for paralleling the generators and 
two 600-volt induction voltmeters—one across the 
bus-bars, and the other across the incoming ma- 
chine. The three generator panels are identical, 
each being fitted with a 1500-ampere triple-pole 
automatic maximum cut-out with carbon break, a 
2000-ampere induction ammeter, with current- 
transformer, and an indicating wattmeter. A 
triple-pole synchronising socket completes the 
apparatus in the main generator circuit ; but the 
same panel also carries a D.P. field-switch, with 
non-inductive resistance, a field rheostat, and a field 
ammeter of the moving-coil pattern, reading to 200 
amperes. There are two direct-current panels, each 
controlling one of the 50-kilowatt 250-volt Belliss- 
Siemens sets, but their equipment possesses no 
special features ; and of the remaining two panels 
of the board, one controls the D.C. side of the 
rotaries, and the other the arc-lighting circuits, 
which use direct current from the rotaries. 

The back view of the board in Fig. 4 shows the 
three-phase bus-bars behind the feeder and gene- 
rator panels, and the general method of the con- 
nections. The bus-bars are built up of copper 
plates, bolted together to make up a thickness 
proportional to the current at any point, and copper 
strip is largely used for the cross connections. 
Iron brackets from the back of the board, and 
fitted with petticoat insulators, carry the bus-bars. 
The seven cylindrical objects in a row along the 
bottom of the board, standing on multiflanged 
insulators, are the casings of the current-trans- 
formers for the ammeters on the front of the 
board. The entire switchboard was designed and 
built by Messrs. Siemens Brothers and Co. It con- 
tains no more apparatus than is absolutely essen- 
tial for the control of the plant, and even were not 
each circuit labelled with its name, the arrange- 
ment is almost self-explanatory. It may be men- 
tioned that the hinged indicator shown at the far 
end of the board affords a means of signalling to 
the engine-house to ask that any one of the big 





motors may be switched in. The front of the 
indicator has six boldly painted numbers, beneath 
each of which is a hole, through which a shutter 
may be seen by the switchboard attendant. 

Adjoining the engine-room is the machine-shop, 
50 ft. by 18 ft., where light repairs to the machi- 
nery can be carried out. It is driven by a 10- 
horse - power induction motor, and contains a 
10-in. and 6}-in. lathe and radial drilling ma- 
chine, a shaper, planer, grindstones, and fitter’s 
bench. The pump and accumulator for the hy- 
draulic testing-machine in the engine-room are also 
placed here. A shop, of approximately the same 
dimensions as the machine-shop, is separated from 
the latter by a wall, and is used for roll-turning. 
It contains two very fine roll-turning lathes, built 
by Messrs. Loudon Brothers, of Glasgow, each 
driven by its own motor through a chain-belt and 
four spur reductions to the face-plate. The tools 
in these lathes are secured to the saddles by heavy 
wedges to get the rigidity necessary to cut chilled 
rolls at any reasonable speed. Centrally over the 
lathes is a runway, clearly shown in Fig. 1, by 
which the rolls are taken to and from the shop 
by an electric 5-ton trolley crane, and held when 
being fixed in the lathes. The runway goes over 
the railway track outside the shop, and is carried 
by iron standards at intervals into the rolling-mill, 
where it terminates at about the centre of the long 
roll bed. The work being carried is here taken by 
the overhead crane and deposited in the housings 
where it is wanted. Rolls coming into or going 
out from the works are, of course, carried by the 
railway track lying between the rolling-mill and 
machine-shop, and conveyed to or from the trucks 
by the runway. 

(To be continued.) 
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Transactions of the International Electrical Congress, 
St. Louis, 1904. Published under the care of the 
General Secretary and the Treasurer, 1905. 

Tue St. Louis Exposition has come and gone, but 

it has left an enduring monument of work done 

within its halls in the three quarto volumes of the 

Transactions of the International Electrical Con- 

gress. This Congress was held in September, 1904, 

and was attended not only by American electricians 

and engineers, but also by deputies from all foreign 
countries, and by representatives of learned and 
technical societies. If the committee on organisa- 
tion passed many busy and anxious months before 

the opening day, its members must have felt a 

sense of relief and legitimate satisfaction on seeing 

the long list of names entered on the registration 
books, and the great number of prominent teachers 
and investigators who attended the sectional meet- 
ings and took part in the discussions. The 

resident of this committee was Professor Elihu 

homson ; the indefatigable secretary, Dr. Ken- 
nelly, of Harvard University ; and the resourceful 
treasurer, Mr. W. D. Weaver, of the New York 

Electrical World and Engineer. 

The Congress was divided into eight sections, 
the first four dealing mainly with matters of 
theoretic interest, and the others with applications 
general and special. Twenty-seven papers were 
read in the first section, one of which was presented 
by Professor Barnes, of McGill University, Mon- 
treal, on the ‘‘ Mechanical Equivalent of Heat.” It 
was a little —— to hear that no physical con- 
stant better illustrates the uncertainty existing 
in the values of the electrical units than the 
mechanical equivalent when determined electrically. 
This, no doubt, arises from the uncertainty that 
still attaches to the accepted absolute values of the 
Clark cell and the standard ohm, as also from the 
uncertainty that prevails regarding the variation of 
the specific heat of water with temperature. Pro- 
fessor Barnes gives 4.186 joules as the result of his 
research for the value of a physical constant, which 
is of such great importance to engineers and prac- 
tical men generally. 

Professor Trowbridge, the veteran Harvard 
ent. calls attention in his paper on the 
**Spectra of Gases at High Temperatures,” to 
other uncertainties arising from our new views on 





the complexity of the atom and certain phenomena | 


of ionisation. Both these render the results of 


spectrum analysis, obtained by electric discharges 
in glass or in quartz tubes, difficult of interpreta- 
may happen, according to 
at it becomes well-nigh im- 


tion. So many my 
the new knowledge, t 





possible to conclude from laboratory experiments 
that we have succeeded in imitating the phenomena 
presented by distant stars. 

The relation between the mass and weight of 
radium was brought up by Professer J. J. Thomson, 
who showed as the result of observations that this 
ratio in the-case of radium does not differ from 
that of any othersubstance. As Professor Thomson 
could not attend the Congress, his paper was read 
by his distinguished radioactive pupil, Professor 
Rutherford, of Montreal. 

The ‘‘ Electric Charge of the Sun” was the topic 
to which Professor Arrhenius, of Stockholm, ad- 
dressed himself. Ultra-violet light, ionisation, 
electrons, auroras, and magnetic storms seem to 
be accounted for by these newest views of solar 
action. Dr. Bauer, of Washington, a recognised 
authority on terrestrial magnetism, showed in the 
discussion how the variations of the positive charge 
of the sun would suffice to explain many electric 
and magnetic phenomena. Reference was made to 
the great magnetic storm of October 31, 1903, 
which was one of exceptional violence, the total 
change in declination amounting to 97 minutes 
of arc, while the change in the horizontal com- 
ponent was ,i;th part of its absolute value. From 
Dr. Bauer’s remarks one would infer that he 
attaches very little importance to the prophecy 
that has been made to the effect that in a period of 
about 1600 years the earth will have lost all its 
magnetism. 

Other papers read in this section were ‘‘ Systems 
of Electric Units,” by Professor M. Ascoli ; the 
‘* International Electrical Units,” by Dr. Frank A. 
Wolff, of the National Bureau of Standards ; the 
‘Transformation Products of Radium,” by Pro- 
fessor E. Rutherford; ‘‘Lorentz’s Theory of 
Electricity,” by Professor Webster ; ‘‘ Secondary 
Standards of Light,” by Professor Violle ; ‘‘ Wave- 
Lengths between the Longest Thermal and Shortest 
Electric Waves yet Measured,” by Professor 
Nichols; and the ‘‘ Magnetic Effect of Moving 
Charges,” by Dr. H. Pender. 

It will be remembered that Dr. Pender repeated 
Professor Rowland’s classic experiment in the 
laboratories of the John Hopkins University, 
Baltimore, with complete success, thereby placing 
beyond doubt the reality of the magnetic effect 
attending the rapid movement of electrostatic 
charges. This effect had been looked for in vain 
by M. Crémieu, of Paris, who devised a new and 
extremely ingenious method of studying the phe- 
nomenon. Having carried on experiments during 
the space of two years, and always with a negative 
result, he was naturally inclined to deny the reality 
of the Rowland effect. Then it occurred to some 
that the way to settle the matter would be for 
Pender and Crémieu to repeat their experiments 
together, the Carnegie Institution, of Washington, 
paying expenses. The result of the joint research 
was the corroboration of Rowland’s conclusion of 
1876, and the final establishment of the reality 
of electric currents, due to what Faraday called 
‘* electric convection.” 

The section dealing with general applications had 
for its president Professor C. P. Steinmetz, who is, 
beyond doubt, one of the ablest electricians in the 
United States to-day. Twenty papers were pre- 
sented in this section, several of which were of 
more than usual interest. We would instance 
‘* Eddies and Hysteresis in Iron,” by Mr. W. M. 
Mordey, from which it would appear that the eddy- 
current loss is greater than is commonly assumed ; 
the ‘*Design of High-Pressure Insulation,” by 
Professor i. J. Ryan, of Cornell Univérsity; in 
which an effort seemed to be made to lift the 

uestion from the empirical rule-of-thumb con- 

dition to the rational and scientific stage; the 
‘Commutation of Direct and Alternating Cur- 
rents,” by Professor E. Arnold; and the “ Pre- 
Determination of Plunger Electro-Magnets,” by 
Professor S. P. Thompson. In this paper Professor 
Thompson calls attention to the existence of a 
widespread impression that the laws of electro- 
magnetism do not enable us to calculate the pull of 
a solenoid on an iron plunger, after which he pro- 
ceeds to give a set of rules for design which he 
finds to yield results of an accuracy quite com- 
parable with that attained by the customary rules 
for the designing electro-maguets for dynamos and 
motors. 

Electro-chemistry was the subject of fifteen 

pers read under the presidency of Professor 
Barhart, of the University of Michigan. Professo: 


Ostwald presented a paper on “ Electrolysis and 
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Catalysis,” in which Hittorf’s view is stated and 
confirmed —viz., that the cations and anions 
miyrate in opposite directions, and with mobilities 
which depend mainly on the specific nature of the 
ions, but also on the solvent, its concentration and 
temperature. : . 

Among other papers discussed was that of Dr. K. 
E. Guthe, on the silver voltameter, in which the 
author shows that this voltameter gives results 
which are as accurate as the standard cell itself. 
While admitting that the standard. cell will win 
in the end, on account of facility of manipulation, 
he holds that the silver voltameter will always be a 
valuable instrument for checking work done with 
any form of standard of electromotive force. 

After taking part in the general discussion of 
Dr. Guthe’s paper, Professor Carhart described at 
length a study which he had carried out of the 
materials used in making standard cells, and their 
preparation. 

Dr. Héroult, of Paris, in his paper on the 
‘‘ Electro-Metallurgy of Iron and Steel,” gave 
details of methods employed by him during a 
number of years at the works of the Société 
Electro-Métallurgique Frangsise. ‘‘I am far from 
predicting,” said he, ‘‘that the electric furnace 
process will supersede the older metallurgical one ; 
but it will, and must, cause a revolution so far as 
the quality of the metal used in the industry is 
concerned.” 

The Edison storage battery, its history and 
present status, formed the subject of a communi- 
cation by Dr. A. E. Kennelly. The paper attempted 
to show that the Edison nickel-steel alkaline 
storage cell, by its large output at heavy discharge 
rates, its low depreciation in capacity, and its 
durability under severe and adverse treatment, is 
specially adapted to automobile service where the 
treatment is abnormally arduous and severe. 

As we cannot go into any further details, we 
shall add that a good idea of the magnitude of the 
work undertaken and carried out by the Congress 
may be gathered from the number of papers read 
in each section—viz. :— 


Subject. Papers. 

General theory, mathematical and experi- 
mental... is irs ae ‘a ne 27 
General applications ... 20 
Electro-chemistry Ba 15 
Electric power transmission 16 
» light and distribution 25 
», transportation 16 
5, communication 20 
Electro-therapeutics ..:- 20 
159 


These 159 papers, filling 2500 pages, form an 
excellent record of the present state of our know- 
ledge of electricity, especially in its applications in 
the arts and industries, where they minister_so 
well to the wants, conveniences; and comforts of 
man. . 





A Text-Book of Marine Engineering. « By » Engineer- 
Commander A. E. Tomkins, R.N. ; Instructor in Steam 
and Marine Engineering, Machine Construction, Draw- 
ing, &c.,> at the -Royal Naval College, Greenwich: 
Portsmouth: J. Griffin and Co. [Price 12s. 6d.] - 

Tuts is a second edition of a book.that was from 

the first a welcome addition to the literature of 

the marine engine. The new issue has, however, 

been so far rewritten that, it may be regarded as a 

new work, In marine practice, as in other branches 

of engineering, progress is so continuous that un- 
less it is intended that a book is to be regarded 
siinply as a classic, dealing only with principles, it 
should be issued almost as an annual, or, at any 
rate, a new edition must come out every three or 
four years. It involves a large amount of labour 
on the part of the author to prevent a work be- 


coming obsolete, and in the present case the author 
has not failed pains. It is so tempting, when an 
edition has been sold out, to prepare a new one by 


transposing the old matter, interpolating a page 
iere, or a paragraph there, making as neat a join- 
ing as may be without expenditure of too much 
trouble. A book so compiled will not read easily ; 
just as a spliced rope never runs through a block as 
on cetly as new line. . Naturally, in the new edition 
or the present work there is a good deal of that 
Which appeared in the former edition ; but when 
it has been found desirable to do so, the author has 
not fuiled to write the matter afresh. 

The first two chapters are devoted to elementary 
principles and definitions of terms ; the boiler next 
cccupies attention, the ordinary ‘‘tank” or shell 





boiler, in its various forms, being illustrated and | 


described. Plate engravings are given of details 
of stays, stay-tubes, furnaces of various types, and 
the different kinds of boiler fittings, such as water- 
gauge fittings, steam and vacuum gauges, safety- 
valves, forced-draught arrangements, and other 
matters. The explanations why various details of 
construction are introduced should prove of ser- 
vice to the young engineer. A chapter on combus- 
tion and the stoking of marine boilers follows, 
the use of forced draught and induced draught 
being discussed, after which there is a chapter on 
steam, in which the phenomena attendant on 
evaporation and expansion are set forth. This 
leads to a description of the various types of marine 
engine, in which, again, the author gives not only 
methods of construction, but the reasons that govern 
different designs of engine. In speaking of four- 
stage expansion engines, the author gives the 
average coal consumption per indicated horse-power 
per hour for all purposes, as from 1.1 to 1.5 in 
the mercantile marine. We should scarcely think 
the former figure ought to be included amongst 
average consumptions, although it might be taken 
as an extreme to be compared with the second- 
named figure. 

The book goes on to treat of the various elements 
of design in the construction of marine engines. 
An illustration in this chapter, useful for beginners, 
is that in which the different members of the engine 
are lettered, and their names are given in a table. 
A full-page engraving is given of the Thornycroft 
destroyer engines, in which the cylinders are some- 
what inclined from the vertical. We do not think 
the selection of this type for so prominent a posi- 
tion in the book is a happy one, as the design can 
hardly be considered typical. So far as we are 
aware, it has not been adopted by other designers ; 
and, moreover, has, we believe, been abandoned 
in favour of an entirely vertical engine in the later 
‘** River” type of destroyers. 

The chapter on ‘*Cylinders” is fully illus 
trated .by plate engravings. A sectional eleva- 
tion showing a cylindrical slide-valve, and another 
giving a section of a low-pressure cylinder with an 
ordinary flat valve, should make the arrangement 
clear to the beginner. Drawings of various descrip- 
tions of pistons and piston-rings are also given, and 
there is a section devoted to piston-packing, the 
arrangement of metallic packing being made clear 
by a sectional diagram. Steam-jacketing and the 
various cylinder fittings are treated upon. There 
are two plate illustrations showing the position of 
engine mountings. A chapter on ‘‘Shafting and 
Connecting - Rods” follows; crossheads, slipper 
guides and other details are illustrated, and the 
various parts are denoted by reference letters in a 
clear and useful manner. There are illustrations 
of arrangements of shafting, thrust-blocks, and 
stern tubes.. In. the chapter on -‘‘ The Slide-Valve 
and Its Motion,”-lap:and lead, advance :of the 
eccentric, and other, points:are dealt with; the 
way in which to set a slide-valve is also described. 
Reversing gear is illustrated and described, and the 
effect of linking up is treated upon.. Different forms 
of links and methods of : balancing for valves are 
considered. A few pages are devoted to the geome- 
trical representation of. the motion of the slide- 
valve, Zeuner’s diagram. being briefly. mentioned. 
The condenser air-pump and circulating-pump form 
the subject of the: following chapter, and are also 
well illustrated: by page plates, after which the 
arrangement of steam-pipes, drains, and exhaust- 
pipes is dealt with ; this part includes some illus- 
trations of steam-separators, while feed arrange- 
ments, including grease-filters, feed-tanks, and 
their fittings, are described. Feed-pumps are 
illustrated, and details of construction are dealt 
with. This chapter concludes with some descrip- 
tion of feed-water heaters. Some pages on eva- 
porators and distillers bring this part of the work 
to a conclusion. 

The author next deals with ship resistance, and 
this leads up to a section devoted to various forms 
of propellers. The indicator and indicator dia- 
grams follow. Some my Er defects in the working 
of engines, which may be discovered by means of 
the indicator, being illustrated by indicator dia- 
grams. This part of the work should prove sug- 
gestive to students. The method of constructing 
combined diagrams is shown. The steering-engine 
and steering-gear are treated upon in a separate 
chapter, after which follows another chapter on 
auxiliary machinery. There is also a chapter on 
the care and management of machinery. The re- 
mainder of the work is occupied by the subject of 





water-tube boilers and the marine steam-turbine. 
The question of liquid fuel is also dealt with. 

There is very little to criticise in the book. The 
author is an experienced engineer, and wisely 
keeps on safe- ground, not making excursions into 
debateable points of opinion. Students and others 
who wish to get solid information will value this 
feature in the book. 
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'OIL-ENGINE WORKING WITH CRUDE OIL. 
CONSTRUCTED BY THE BRITANNIA COMPANY, ENGINEERS, COLCHESTER. 
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In our issue of June 19, 1903, page 811, we de- 
scribed a neatly-designed oil-engine made by the 
Britannia Company, Colchester, the special feature of 
which lay in the fact that though no lamp was 
required to maintain the temperature of the vaporiser 
and igniter, the engine would nevertheless run light 
for ay teat period. This was rendered possible 
by the fact that in case of a missed explosion the 
air drawn into the cylinder did not pass through the 
igniting block, which, accordingly, could maintain 
its temperature through a series of missed explo- 
sions, and was therefore in condition at the end 
of the series to fire the next charge admitted. 
The engine as then made was designed to run 
with refined oil, but by introducing some minor 
modifications, shown in the general view of the engine, 
Fig. 1, and also in Figs. 2 to 4, and by adopting the 
practice of injecting into the vaporiser a charge of 
water with each charge of oil, the makers have suc- 
ceeded in making these engines run satisfactorily with 
crude and dense oil of every kind. Any of these oils 
can be used indiscriminately without altering the 
clearance at the back of the piston. Crude Ceylon oil, 
with a flash-point of 250 deg. Fahr., has been success- 
fully used; and after a }2# hours’ run at full load 
it was only necessary to — the igniter by another, 
and the engine was ready for a second run. This 
operation of changing the igniters and getting the 
engine under way again took less than ten minutes. 
The dirty igniter, after cleaning, can be used again. 

The structural chan in the engine’ which have 
made it capable of running on these crude oils.involve 
the addition of two pumps, one for oil and dune for 
water, which, as shown to the right of Fig. 2; and also in 
Fig. 4 at A, are driven by the side shaft. The stroke 
of each pump is adjustable, so that the feed of oil and 
water into the vaporiser can be regulated with great 
nicety. The vaporiser itself has been slightly modified, 
so that it is maintained at a somewhat higher tempera- 
ture than was necessary with the older engine usin 
refined oil ; and the compression has been increased, 
the liability to misfire consequent on this being ob- 
viated by the injection of water, as stated. The 
arrangement of the engine vaporiser and igniter have 
not been altered in essentials from those illustrated 
in our previous article. The bed of the engine forms 
an vil tank, from which oil is drawn and forced into 
the vaporiser by one of the pumps shown at A. At 
starting this pump is worked by hand, the return 
stroke being made by the spring shown. The vapo- 
riser, at starting, is heated by an ordinary plumber’s 
blow-lamp, which, at the same time, heats up the 
igniting-block. The vaporiser is a ribbed chamber B, 
Fig. 3, which communicates with the cylinder through 
a vapour-valve C, Fig. 4, opened by a cam on the 
side-shaft whenever a charge is to be admitted 
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to the cylinder. From this vapour-valve two ports | into the vaporiser, which at this time forms part of 
communicate with the cylinder, in the smaller of | the clearance of the cylinder, and heats it up ready 
which is placed an igniting-block D, Fig. 3, which is to vaporise a new charge. 

simply a ribbed piece of steel kept hot by the ex- 
plosions. The main air supply for the cylinder is 
taken through a special air-valve situated to one side! Qpo,4; 1~ Prussta.—The production of coal in Prussia 
of the cylinder next the exhaust valve, but a supple-|jast year was 112,999,716 tons, as compared with 
men supply can also be drawn through another 112,755,022 tons in 1904, showing an increase of 244,094 
valve leading direct into the vaporiser. If oil is tons. In consequence of labour difficulties, there was 4 
injected into the latter, it is vaporised by the heat | decrease of 3,919,204 tons in the first quarter of last year, 
stored in the ribs of the casting, and when the | but in the second quarter the output showed an increase 


vapour-valve opens on the suction stroke of the engine, | “ Fee > = a Bead — . 
this vapour is swept into the cylinder by air drawn in | 532,811 a ae tof the Breslau district last year 


through this supplemental air-valve. It does not | ith 30,643,066 
ignite as it passes through the igniter on this suction | eeeeted ops a wae, on compere At tons, as 
stroke, since the mixture is too rich te burn; but on with 6976 tons; that of the Clausthal district 
the compression stroke the charge, having mixed with | to 735,185 tons, as compared with 724,316 tons; that 0! 
the main air supply in the cylinder, is for k | the Dortmund district to 65,373,531 tons, as compared 
through this igniter, and explodes when the piston with 67,533,681 tons; and that of the Bonn district tv 
has reached its dead-point. This explosion extends | 14,565,212 tons, as compared with 13,847,583 tons. 
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HEAVY SLAB 


MILLING-MACHINE WITH AUXILIARY VERTICAL SPINDLE. 


CONSTRUCTED AT THE NEWTON MACHINE-TOOL WORKS, PHILADELPHIA. 


LG AMA, 


WE give above a reproduction from a photograph 
of the latest type of heavy- slab milling - machine, 
manufactured at the Newton Machine-Tool Works, 
24th and Vine Streets, Philadelphia. The machine 
is fitted with an auxiliary spindle, and is of a very 
massive type. The horizontal spindle is 6 in. in 
diameter, and will swing a cutter up to 12 in. in dia- 
meter. It hasan adjustment of 6 in. on the cross-rail 
for convenience in setting cutters. The carriage is 
30 in. wide, and the uprights will admit work 36 in. 
wide. The distance from the centre of the spindle to 
the carriage is 32 in., and the space under the end of 
the vertical spindle is 26 in. Work 10 ft. long can be 
milled on the machine. The cross-rail has been 
specially designed to take the thrust of the cuts, and 
to overcome any tendency to lift and chatter. 

As will be seen from our engraving, one of the 
uprights of the machine is made wider than the other, 
the wider and heavier one being on the left-hand side, 
for taking the main thrust of the cut and strain due 
to the drive. The auxiliary vertical spindle is driven 
by spur-gearing through the driving worm-wheel. The 
horizontal spindle driving this is 3in. in diameter, and 
the vertical spindle has an independent vertical micro- 
meter adjustment of 2in. It has also an adjustment 
across the full width of the table. It is incorporated 
with the outside bearing for the horizontal spindle. 
When desired, the vertical auxiliary spindle can be 
given an automatic cross-feed. 

Che cross-rail is counterweighted, and can be elevated 
by power or by hand. The table is operated by means 


of a spiral pinion and rack, and has a variable feed | Co 


through friction discs. 








Tue Instrrution of MecHanicaL ENGInerrs.—In 
_ issue of the 23rd_ult., reporting the meeting of the 
nantion, of Mechanical Engineers, the name of Mr. A. 

annett- Walker, occurring in the list of vice-presidents in 


the first column on 23 i 
T. Tannett.Walkere 2, was incorrectly given as Mr. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 14, 1906. 

Tue extraordinary demand for steel rails still con- 
tinues. The Pennsylvania Railroad Company has just 
placed a supplementary order for 12,500 tons, making 
a total placed by this company of 242,500 tons for 
delivery this year. The New Orleans and Great 
Northern Railroad has ordered 5000 tons, and the new 
business booked since January 1 for domestic delivery 
foots up 4000 tons, exclusive of 50,000 tons for export. 
The Pere Marquette has conditionally placed an order 
for 10,000 tons. Orders for trolley lines are coming 
in every a, Much of this materia] is for cities 
west of the Mississippi River, and for some cities on 
the Pacific coast. The rail mills are selling rails for deli- 
very late this year, and it is probable that their capacity 
for this year will soon be sold up. The demand for 
structural material is also quite active, one company— 
namely, the American Bridge Company—having placed 
orders within a week for some 10,000 tons of material 
to be delivered mostly during the summer months. 
The Brighton Beach enterprise called for 2100 tons 
this week, and the new telephone building being 
erected in New York City called for 1500 tons. An 
order for 7000 tons will soon be placed for the Astor 
Apartment in that city. During the rest of the month 
some very large orders will be placed for shapes, upon 
which negotiations are now being conducted. n- 
tracts for 12,000 tons of plates have been placed for 
| the construction of lake vessels, which were secured 
by the Illinois Steel Company and the Carnegie Steel 


m . 

a has been quite active in pigiron. Nearly 
all dealers report urgent inquiries for summer de- 
livery, and they are booking orders as fast as gua- 
rantees can be given as to delivery. Some of the 





largest consumers of pig iron are again in the market, 
inched among them the greater number of the 
|engineering plants, which have been booking orders 
|for engineering supplies. The blast - furnaces are 
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nearly all behind in their shipments, and the railroads 
are not always able to deliver the iron as fast as 
received. A great many consumers are almost out of 
iron, and they are naturally making bitter complaint 
over the apparent indifference of makers of pig iron 
to observe the terms of their contracts. The fault is 
not with the pig-iron makers, or with the railroads, 
but is mainly due to the fact that too much business is 
being crowded into a limited time, There is natur- 
ally a good deal of discussion as to the probable 
future course of prices, but very little of the discus- 
sion is based upon anything but apprehension. The 
actual facts of the situation do not warrant any 
anticipation of lower prices, the chief consideration 
being that furnaces are so far sold up that their 
managers have no motive in announcing a reduction 
of prices, especially at this time, or, for that matter, 
for some time to come, There are a good many 
buyers who are wanting iron at once, and if they 
cannot borrow some, or induce furnace people to help 
them out, they may be unable to furnish material. 


February 21, 1906. 


The large volume of business that is coming to the 
steel-mills is crowding the management into the 
market for sufficient supplies to cover the incoming 
business. There is a very active demand for basic 
and standard Bessemer grades for prompt and early 
delivery. The average price at furnace is 17.50 dols. 
The larger foundry interests are not buying quite as 
much as usual, but they are still ready to add to their 
undertakings whenever they see a desirable opportu- 
nity. Two or three large engineering plants have 
inquiries in the market, but they are not following 
them up very closely, probably awaiting proposi- 
tions from makers. There is a rumour that some 
kinds of foundry goods are weakening, but the 
evidences in this direction are not sufficiently pro- 
nounced to warrant more than passing attention 
to the supposed possibility of weakness. The only 
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thing that looks like weakness is that some Alabama 
furnaces are offering their iron on the market, a thing 
they have not been doing for some time. Alabama 
warrants are quoted at 13.75 dols., which is a little 
below what they were. The American Locomotive 
Company is now in the market for 300,000 tons of 
anthracite and bituminous coal, and will find some 
difficulty in placing orders for all of it. Negotiations 
have been progressing satisfactorily between the 
mining companies and their employés ; and although 
the end has not yet been reached, it is believed that 
an adjustment will be effected, and that there will be 
no suspension of mining. 

The tone of the market continues strong in all 
branches, and nothing has happened to modify any 
statements that have been recently made. In some 
quarters there is a good deal of talk heard about 
the weakening of quotations, but the fact will be 
announced as soon as the drop occurs, Nearly all of 
the buying, except for basic and Bessemer, has been 
done for forward delivery. The furnaces have very 
little iron to sell, and are in a position to remain 
out of the market should they see fit to do so. 
The machine -shops, foundries, and engineering 
plants are all crowded with orders, and they are 
getting additional business. The assumption is 
that they will continue to buy to cover incoming 
work. As the spring approaches, announcements 
continue to appear of large enterprises, which will 
call for iron ps prady as well as stone, brick, cement, 
and other building products. General building opera- 
tions will be prosecuted on a larger scale than last 
year, especially house construction, which, however, 
eats very little into steel and iron. 

There are prospects for great activity among the 
bridge-builders, and the makers of structural iron 
will find it difficult to accommodate all the buyers 
who will be expected to make known their require- 
ments between now and April 1. 








SUBMARINES. AND SUBMERSIBLES. 
To THe Eprror or ENGINEERING. 

_ Srr,—The quiet but practical manner in which Russia 
is proceeding to upbuild an effective flotilla of submarine 
craft, and to determine the best type, leaks out in the 
details of a report recently made to the Imperial Admi- 
ralty upon the performance of one of the submersibles now 
in actual service, Libau is practically an open port the 
winter through, and there Russia has established a naval 
station of ever-increasing interest in the defence of the 
Baltic provinces and the navigable approaches to the 
capital. From Kronstadt to Libau is a distance of 560 
miles, and the coast is an exposed one. Just before 
Kronstadt became ice-bound, one submersible and three 
submarines were started from Kronstadt to Libau. En 
route the submarines gave trouble, and one of them 
went ashore and narrowly escaped being wrecked. 

The performance of the submersible, on the other hand, 
was remarkable, and she showed herself even a better sea- 
boat than the convoying steamer—a transport of no in- 
considerable displacement, the Krasnajay Gorka. The 
weather was uniformly cold and stormy, and the seas 
frequently severe, but the living accommodation aboard 
this vessel made it comfortable, despite the rigours of the 
service. During this run the submersible submerged and 
entered the Gustavsveder Strait, and wended her way 
through the anchored shipping right into North Harbour. 
The commanding officer speaks in the most complimen- 
tary terms of the manner in which the boat operated. 

On October 28, with the wind blowing nearly half a 
gale, and the seas increasing, the report of the command- 
ing officer of the submersible reads as follows :— 

““Was asked from the Krasnajay Gorka, by aid of 
semaphore, whether I could go any further, or whether 
we had to get under shelter, and I answered that we 
could go ahead. The wind got stronger, and I was com- 
pelled to close the stern hatch, the waves sweeping 
aboard all over the after deck and half way up the 
conning-tower. ‘The boat held her own remarkably well, 
and met the seas in the open Baltic without mishap; and 
at six o’clock in the evening arrived at Windau.” 

Only one effort was made to tow this submersible, and 
that was abandoned well nigh before it was begun, at the 
request of the commanding officer of the tow-boat, who 
feared for his own vessel in the heavy seas then running. 
The towing-line was cast loose before it had straightened 
out under the pull of the submersible, and the submer- 
sible was left to make her own way under her own power. 
The commanding officer of the submersible rays that, not- 
withstanding she was cast loose in the heavy seaway 
before her own engines had begun \to run, a8 soon as 
she gained headway under her own power everything 
went very well, despite the boistero.s sea. 

The commanding officer speaks in the highest terms of 
the manner in which the submersible steered; and said it 
was not necessary, as with the submarines, to slacken 
- for the sake of the vessel’s own safety when running 
through narrow channels. The engines worked in a most 
satisfactory manner, and he says, ** there was a noticeable 
absence of explosions in the smokestack, and a very 
marked decrease of consumption of gasoline, which can 
be explained in eet by the care of the engineer and the 
use of better fuel.” 

Torpedo - firing trials gave thoroughly satisfactory 
results, and those under circumstances calculated to try 
to’ the utmost the installation of the torpedo-tubes, 
located as they are one on each bow. Torpedoes were 


fired from these tubes, with their obry gears set to deflect 





them through arcs of 40 deg. This meant that one of 
these torpedoes should across the bows of the vessel 
while the boat was under weigh, and not follow a direct 
course, either straight ahead or turning to that side only on 
which its own discharge tube was located. To the mili- 
tary man the significance of this manceuvre is of im- 
portance, 

The submersible has a complement of thirteen persons, 
although the American builders had assigned the sleeping 
space to a working crew of only eight persons ; but that 
thirteen persons could be comfortably accommodated is 
testified to by the official report of her commanding 
officer. This report reads as follows :— : 

“This trip confirms once more the good sea-going 
qualities of boats of this particular type, as several times 
we were out in cold weather and exposed to high winds 
and heavy seas, yet, notwithstanding these conditions, 
the submersible stood the weather every time quite 


easily. 

“Tt is easy to steer this vessel under water, and she 
holds the depth superbly. 

‘*On November 1, at noon, the boat being at Windau, 
I received a telegram from Admiral Ireski instructing me 
to proceed to Libau, which I did, leaving at ~~ 
The wind was from the north, and blowing with a ‘force 
of six’ by the Beaufort scale, and by 10.40 p.m. it had 
grown much stronger, and blown up a heavy sea, which 
compelled us to close the stern hatch. It began to snow. 
At 11.45 p.m. we arrived in the outer harbour of Libau, 
and came to anchor under the shelter of the break- 
water.” 

This run from Kronstadt to Libau was the second time 
during which this vessel had covered the distance under 
her own power, having previously—in the month of 
September—made the run, encountering stormy weather. 
This was after the boat had been turned over by her 
builders to the Russian naval authorities at Libau. and 
after her official acceptance tests, which, among other 
trials, included a deep-water submergence 9 miles 
out in the Baltic, where the baat went down to a 
depth of 126 ft. and remained there half-an - hour. 
This boat was one of the five vessels built by an American 
company at Newport News, Virginia, and shipped from 
there in a partly completed state to Libau, where they 
were ultimately completed and tested to the satisfaction 
of the Russian authorities. Five of these ts are now 
in commission at Vladivostok. In recognition of the 

ualities of the boats of this particular type, their 

merican builders have received a third order for more 
of the same type, but of a very much larger size, which 
are said to exceed in displacement, speeds, and military 
elements any underwater craft yet built or building. 
These boats are being built at St. Petersburg, and that, 
too, ina ship-house erected by Peter the Great, a struc- 
ture large enough in those days to build under its 
glazed roof a full-rigged fighting ship of that period. 

R. G. SKERRETT. 








ADMIRALTY WORKS DEPARTMENT. 
To THE Epitor OF ENGINEERING. 

Srr,—I have read with great interest ‘‘G. Y.’s ” letter, 

ublished in your issue of the 16th ult. I think it will 
Seooms apparent to anyone who can study the evolution 
of the Works Department during the past few years 
that it is time some thorough and searching investiga- 
tion be made into its personnel. The executive of the 
department in question consists of a Royal Engineer 
officer as supreme head, of established officers (who have 
passed an entry examination, and who are entitled to 

nsions), and of the so-called temporary officers chosen 

rom the outside on account of their knowledge, experi- 

ence, and ability, who are subject to discharge at any 
time, and who can never, under present regulations, re- 
ceive @ pension. 

The temporary officers very greatly outnumber the 
established officials, do the bulk of the work, both engi- 
neering and clerical, and receive less rates of pay. 

I am told that some of these so-called temporary 
officers have been in the service of the Department for 
over twenty years; and it would therefore strike any 
sensible commercial man that it would be far better, in 
the interest of the taxpayer, if selection on merit were 
made from these temporary officers to fill the established 
positions, rather than select for the permanent staff new 
and inexperienced officers at a higher salary, simply on 
the merits of an examination, for which the candidate has 

n crammed. These candidates cannot possibly have 
the experience of the temporary officer who has proved 
his fitness for the service by his retention in it for so 
many years. 

But instead of this apparently common-sense system we 
find that young and inexperienced men are brought into 
the service, are set over, and are supposed to direct, those 
who are their superiors, in at least professional knowledge, 
if only by reason of their long experience. 

It is a well-known fact that when the Keyham exten- 
sion works were projected, with the exception of only one 
or two, the officers on the permanent staff of the D.W. 
department were not competent to undertake the de- 
signing and supervision of this important work, and 
consequently the Admiralty were obliged to seek from 
outside the services of a resident engineer, and a staff of 
engineers to —. out the work. These temporary 
officers have now heen with the Admiralty for over ten 
years, and have given every satisfaction. One would 
imagine that, in the interest of the taxpayers, these were 
men whose services should be permanently secured ; but 
instead of this being the case, these officers are being dis- 
charged to make room for permanent officials at higher 
pay. whose only recommendation lies in the fact that they 

ve passed a Civil Service examination. 

I am also informed that when an order was given to 





the Works Department to design the oy Naval College 
at Dartmouth (which building has only recently been 
completed), the designs sent in by the permanent officials 
of that department were considered so unsatisfactory that 
the Admiralty were obliged to place the matter in the 
hands of a well-known firm of London architects, who 
not only designed the building, but superintended the 
construction of it. 

Cannot we hope that some gentlemen in this new 
Parliament will make it their business to inquire into the 
whole administration of the Works Department of the 
Admiralty, with a view to ae reforms where 
necessary’? If this were done thoroughly and without 
fear, some very interesting facts would be brought to 
light in connection with its administration, both past and 


present. 
Yours faithfully, 
Ste Rute. 








PANAMA CANAL. 
To THE Eprtor oF ENGINEERING. 

Srr,—The Panama Canal may be considered the 
greatest engineering work now under construction, and 
may consequently claim special attention. It is not only 
a commercial undertaking, but is also of political im- 
portance. The great economic success of the Suez Canal 
inspired the belief that a canal through the narrow 
Isthmus of Panama would have similar results. Hence 
enormous money losses to France. The United States 
has now taken the problem in hand, and it remains to be 
seen whether the American Republic will emerge with 
any more glory or profit than its French sister. 

The natural advantages enjoyed by the Suez Canal, as 
tu the populations to be served, and the consequent com- 
merce to be transported, are denied to the Panama enter- 
prise. The former is a connecting link between the most 
populous regions of the earth, whilst the Panama Canal 
is close to the Equator, with not more than 5 or 6 per 
cent. of the world’s population south of its latitude. 
There is little reason to assume that, were the canal 
completed, its traffic would greatly exceed that passing 
now over the railway alongside its route. The com- 
merce between Europe and Asia, with perhaps trifling 
exceptions, would take the Suez route, if it were a 
question of using either canal. No great volume of 
traflic from either the Atlantic or the Pacific coast of 
South America would pass through Panama, There re- 
mains the commerce between Asia and the Atlantic side 
of the United States, between Europe and the Pacific 
side of the United States, and that between one coast 
of the United States and the other. With regard 
to the first, or Asiatic, category the Suez route could 
compete to a dangerous extent, whilst the Ameri- 
can transcontinental railways would certainly prevail 
as to all goods of high value; as to the second, or 
European, there is little beyond timber and flour, 
and these would not pay high canal dues, and if in sailing 
vessels would, under no circumstances, pass through 
the canal; whilst as to American transcontinental trade 
the railways would take means to divert the whole for 
their own benefit. ‘ 

On strategical grounds the Panama Canal would be in- 
valuable to the American Navy ; but, if locks are to be 
included in the scheme, these must be yo enough to 
= 20,000-ton battleships, and none such has, hitherto, 

en constructed. : 

The through tonnage passing over the Panama Railway 
has not notably increased, if at all, during the last 
decade. Ten years ago the total tonnage was nearly 
300,000. Including the traffic appertaining to the canal 
construction, the railway transported during the ten 
months ending October 31, 1905, 444,230 tons, as com- 

ared with 339,464 tons for the same period in 1904. 

educting from these figures the tonnage consigned to, 
or originating from, the isthmus, there remains for 
through traffic from ocean to ocean 257,003 tons in 1905, 
and 250,228 tons in 1904. The through east-bound traffic 
decreased from all quarters last year, the west-bound traffic 
increased to Central America and the South Pacific, but 
decreased to San Francisco and Mexico. As the above 
figures are in short tons of 2000 lb., the annual volume of 
through traffic crossing the isthmus is only a little over a 
quarter of a-million ordinary tons. 

How much this quantity will be reduced by the com- 

tition of the Tehuantepec route is, as yet, an unknown 
[ctes. This latter railway is expected to be available for 
through tratfic within three months ; it would save over 
1000 miles marine transport between the Atlantic and 
Pacific coasts of the United States and Mexico, but it is 
four times as long as the Panama Railway, and rises over 
700 ft. in altitude; nevertheless, it has been estimated 
that goods will be transported from ship to ship for not 
exceeding 10s. per ton. ? 

From a financial standpoint the Panama Canal is, from 
all appearances, doomed to failure. The United States 
has already spent about 15 millions sterling on this enter- 

rise; the most sanguine cannot assume less than a 
further expenditure of 2 20 millions, though that amount 
may be trebled. It is most unlikely that the dues to be 
charged could exceed the Suez rate of 8s. per ton ; ard 
if a possible net profit of 6s. per ton were allowed as a 
basis of calculation, there is no symptom of traffic that 
would pay interest on 35 millions sterling. _ 

For some years the United States has enjoyed great 
material prosperity. It has been the universal experience 
that in such matters there is always an ebb after the flow. 
If there were any national misfortune, or a series of bad 
crops, it is certain that the hostile sentiment, even now 
strong, against the actual heavy Federal expenditure 
would be greatly intensified. If there has to be retrench- 
ment, it will more probably be external rather than 
internal, and the Phitippiacs and Panama offer the 
readiest fields for economy. The United States has spent 
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130 millions sterling over the Philippines, and there is far | millions in expenditure, millions in receipts, millions in| United Kingdom. The United States long ago dis- 
from.being any assurance that the end has yet arrived, or | passengers carried, millions in miles run, millions in tons | covered that until you legally — the adoption of any 
that there will any dividend from the investment. | shifted, millions in advertising, and millions in dividends, ways as a body never 


The Panama Canal may not demand so heavy an outlay, 
though a further expenditure of 50 or 60 millions may 
very probable. It is anticipated that the Government 
will adopt the lock project, which includes vast reser- 
yoirs, and the construction of their dams will present 
immense difficulties. The destruction of a half-completed 
dam by one of the floods certain to be encountered might 
well be the turning point to produce a revulsion of 
national sentiment against the prodigal expenditure of 
money on an ill-considered scheme that can have little 
future advantage, and may prove to be beyond even the 
engineering ability of the States. If the American 
Exchequer should find it necessary to economise, Panama 
and the Philippines will be the first to feel the effect, and 
of these two foreign enterprises possibly the former offers 
less hope of future benefit. If the canal be abandoned, 
the Navy would suffer; but it might be cheaper to 
duplicate the fleet. 
I am, yours truly, 


February 21, 1906. CHARLES SMITH. 








ELECTRICALLY-DRIVEN TURBINE PUMPS. 
To THE Eprror OF ENGINEERING. 
Sir,—Referring to the letter under the above head- 
ing, appearing in the current number of ENGINEERING, 
will you allow us tosay that as the Zodel Voith couplings 
sold by us are insulating, they would naturally prevent 
any leakage of current which might otherwise occur 
through the motor shaft to the pump shaft, and would 
therefore minimise any tendency to set up electrolytic 
action in the pump gland which — otherwise occur 
through leakage of current. On the other hand, of 
course, it is quite possible, and we have known it to 
occur, that electrolytic action might be set up locally by 
the use of unsuitable metals in omy een | the pump. 
Yours faithfully, 
BERGTHEIL AND YounG, Limirep. 
12, Camomile-street, London, E.C., February 27, 1906. 








FOREIGN PERIODICALS IN CANADA. 
To THE EprTor oF ENGINEERING. 

Str,—At the Tariff Reform inquiry here, in view of the 
forthcoming revision of the Canadian Tariff, the question 
was raised as to the influence which British postal rates 
exercised upon the circulation in Canada of British 
periodicals, as compared with those from the United 
States. Since the latter cost less in postage, they are 
much more extensively read, and the information in 
them has had an important bearing on the development 
of the import trade from America. This question was 
also raised at Windsor in connection with brass and 
iron valves; but it applies in nearly all trades. A dis- 
tinct advantage would be conferred not only in the direc- 
tion of increased interchange of Imperial trade, but 
also in the development of a better conception of Britain’s 
progress, by a reduction in the postal rates for periodicals 
from the thee teae to Canada. 

Nothing promotes the general A mericanising of Canada 
more effectually than the extent to which the American 
papers are read, and if the new British Government 
realised the full responsibilities of Empire, they would 
at once so amend their schedule of postal rates as to 
enable a more extensive interchange of periodicals. 

At a meeting of the Commission held here the other 
day, it was suggested that, as in Australia, a tariff should 
be exacted on foreign publications carrying more than 
10 per cent. or 15 per cent. of advertisements ; and while 
this, if applied only to foreign and not to British perio- 
dicals, might relieve the situation, much could sti! be done 
by a reduction of postal rates. 

IT am, yours, &c., 
A Reaper or ‘ ENGINEERING ” IN TORONTO. 








RAILWAY COUPLINGS, BRAKES, &c. 
_ To THe Eprrog or ENGINEERING. 

Str,—Eight years ago certain railway directors, indig- 
nant at the rise of public opinion concerning their inaction 
as to adoption of safety appliances for railway servants, 
issued a united protest in the name of the railways, aver- 
ring that every care was taken by them to safeguard rail- 
way servants at their work. 

Nevertheless, the Bill introduced by Mr. Ritchie (the 
late Lord Ritchie) requiring the adoption of automatic 
couplings and either-side brakes on railways, was bitterly 
opposed by them in the House of Commons, and, as your 
readers will recall, incontinently killed. 

R The report of the Royal Commission on Accidents to 
d ailway Servants, issued the following year, proved the 
angers to shunters to be far greater than those to the em- 
p-oyes of the most dangerous trades in the kingdom, and 
it endorsed the urgent necessity of improved couplin 
: sther-side brakes, and many minor alterations ; and the 
ouse of Commons, convinced at last of this urgency, 
put Mr. Ritchie’s second Bill of 1900, empowering the 
oard of Trade to test, select, and order the adoption of 
—_ safety appliances on railways. 

Some railways use every method of legal obstruction to 
prevent such orders being promulgated and enforced, and 
now, in the sixth year of that merciful Act, automatic 
couplings, either-side brakes, and various other recom- 
pendations, remain unenforced, and are still set at nought 

7 nearly all the railways in the United Kingdom. 


f course, no one sup railway directors or railwa 
yar sen are lacking in bameaity, but Gn umnedeus a 

idends and the sanctity of human life and limb have 
"0 comparison with them. 


Dealing as they do with 








what wonder that the fifties or hundreds of men killed 
or injured annually, occurring in shunting on their own 


particular line, seem puny affairs, and are contempla 
as very sad and ees 4 incidents, but as, unfortunately, 
inherent cha: or risks in working their railways. 


This is an old, old story. ‘‘ During eight years (1870 to 
1878) 4009 passengers were either killed or injured—i.e., at 
the rate of 500 per annum—from collisions occurring 


between passenger trains and goods trains alone, ex- 
cluding every other passenger, whilst thousands were 
killed or injured in other collisions” in those years. 
Railway directors and officials were even then found who 
considered this an inherent risk of railway working ; 
— opinion, the Railway Servants’ Society, and the 

ress, however, denoun it, insis on passengers’ 
safety-appliances—such as automatic brakes, block sig- 
nalling, &c.—recommendations which the railways either 
complied with, or ignored, or scoffed at, as their custom 
is, for fourteen years after. But all at last came, or were 
coaxed by the Board of Trade, into line, until, in 1897— 
i.e., twenty-three years later—not a single passenger was 
so killed, and but fifty-two injured. 

Last year, in May, fifty-two directors and sixty-seven 
general managers, officials or engineers of British rail- 
ways, attended the International Railway Congress held 
at Washington, U.S.A. Automatic couplings, and records 
of their use or testing in almost every other country in 
the world, were the gullies of various resolutions, England 
alone having to admit it neither them nor under- 
stood the use of them; so these English representatives 
were allowed a clause in the final resolutions all to them- 
selves. It ran thus:—‘‘ The British representatives ex- 
pressed the opinion that the system used in Great Britain 
and Ireland 7s at present satisfactory as regards rapidity 
of handling, as well as the safety of employés.” 

Thus, for the first time in British a history, con- 
cerning a coupling system which is a hundred years old, 
we learn that it is ‘‘ at present satisfactory.” 

After the return of these delegates from this con- 
ference, the Railway Clearing House issued, on August 25, 
1905, a notice to private wagon owners that an arrange- 
ment had ‘‘ been made between the Association of Private 
Owners of Railway Rolling Stock, the Mining Association 
of Great Britain, and the Railway Companies,” by which 
‘‘shackle and pin couplings are to be discarded as from 
December 31, 1905, and replaced by three-link draw- 
chains of the dimensions given in the standard specification 
for new wagons.” This affects private owners of about 
700,000 wagons on railways in the United Kingdom, and 
involves an alteration in draw-hooks as well ; but this is 
by no means all these wagon-owners have to face in the 
matter of couplings, for on December 30, 1905—the day 
before the above circular is supposed to come into force—a 
second circular was issued, which alters this very standard 
specification for this three-link draw-chain for 1,500,000 
wagons as follows :— 


PARTING OF TRAINS OWING TO WAGONS BECOMING 
UNCOUPLED IN TRANSIT, 


“Tn consequence of frequent mishaps having occurred 
owing to wagons becoming uncoupled in transit, special 
inquiries and experiments have been made by the rail- 
way companies with a view to ascertain the cause, 

“Tt has been found that when a train in motion has 
been checked and the buffers driven up, the centre link 
of the three-link coupling frequently drops into a vertical 
position, the two end links ‘holding’ in the top bend of 
the centre link. In the subsequent movement of the 
vehicles near the middle of the train, the end link is 
thrown off the draw-bar hook by the buffing up and re- 
bounding of the wagons, and the train thereby separated. 

‘*To prevent the centre link falling into a vertical 
position it has been decided to close this link to 1j in. for 
1% in. couplings, and to 2 in. for 14 in. couplings. 

‘“* The railway companies have a, toalter their own 
stock as early as possible, and it is hoped that the 
private owners will also make the alteration to their 
stock as soon as they can. 

**Care must be taken that the centre link is not unduly 
elongated in the process of closing it.” 


Here, then, we have it acknowledged that this vaunted 
system is the cause of frequent mishaps; they could 

own to number thousands a year, for, except they 
occur in trains that have their signals, not only 
are they rarely reported to head-quarters, but the workers 
know that they may risk their own positions if their 
frequency were disclosed. This is not all; so many and 
serious have been the breakaways of this kind every year, 
which result in great destruction of wagon stock, damage 
of goods, and destruction of lines, that some railways are 
now laying down extra siding lines buried in sand on to 
which to turn these runaway trains, so that the sand ae 
-— them with a minimum of damage to the rolling-stoc 
and freights. 

Can any reader suppose an automatic railway-wagon 
coupling suited to the modern traffic of the United 
Kingdom making such a hash of traffic as this, and 
calling for the issue of such a condemnatory circular? 

Only on Friday morning, while a goods train from 
Exeter was approaching the Tavistock Station, some 
couplings parted, and seven trucks were derailed, whilst 
a large van fell on to the embankment, cutting off tele- 
orep ic communication with Exeter. : 

reasons for these regulations are to be found in 
delays which these failures cause in traffic- Let not 
our readers suppose that the issue of these belated regu- 
ations is going to reduce railway servants’ shunting dan- 
gers ; forall experience, whether for passengers’ or servants’ 
safety, shows that it will be at least twenty-five years 
before the 1,500,000 goods wagons are so equipped in the 





be| chine for carrying vessels out of, or into, an 


———— under penalties, 
will comply with such regulations. 

In the year 1898 the British railways returned 499 
coupling and uncoupling accidents to the Board of Trade, 
and in 1901, 585, yet, suspected by many, although pro- 
bably unknown to most railway men, there really 
have been a very large number; sufficient, perhaps, 
to double this list of victims of our decrepit system 
of coupling and uncoupling, lying unnoticed and un- 
discovered year after year in other shunting columns 
of the Board of Trade, and in other Home Office 
returns. Were thess Government departments to insist, 
under severe penalties, upon a faithful and accurate record 
of every single accident attributable, in any shape, to 
this shunting pole and coupling system for this year, 1906, 
then to the railways themselves, and the world at 3 
we should reveal something like 20,000 victims as the 
sacrifice which this nation has had to pay in life and limb 
during the last twenty-five years by its adhesion to this 
antiquated old-world system, with which the railways 
proclaimed to the whole world their supreme satisfaction 
at Washington. ; 

This slipshod, go-as-you-please procedure is unworthy 
of this nation, and of the great industry which endures 
it; the day has surely oe by when this country 
can continue to permit the great question of 5 
and safe transportation of material, and the lives and 
limbs of the workers, to be subject to indeterminate 
dribbling management in this fashion; and I write 
equally in the interests of railway shareholders, railway 
investora, and the workers, when I urge a common- 
sense acceptance of the situation by the railways, and 
a cordial co-operation with the Board of Trade for an 
immediate and promes testing and selection and enforce- 
ment of one identical system of automatic couplings, and 
a single pattern of either-side brakes in this country. If 
this be done, I am perfectly certain, and I write as a 
railway worker myself, the annual sacrifice in lives and 
limbs, and widows and orphans and broken homes in this 
country—the outcome of this shunting system—can be 
reduced by one-half thereby, and the traffic be improved 
and facilitated to an extent not dreamed of at this present 
time. 

T am, yours faithfully, 
RicHARD BRL, 

72, Acton-street, Gray’s Inn-road, London, W.C., 

February 27, 1906. 








Fortucomine Contrracts.—H.M. Consul-General at 
Antwerp has forwarded particulars to the mmer - 
cial Intelligence Branch of the Board of Trade of a 
notice issued by the municipal authorities of that city, 
inviting tenders for the restoration and improvement of 
the landing-stage of the Asia dock. The specification 
(cahier des charges) relating to the contract may 
obtained from the Hotel de Ville, Antwerp. All tenders 
should be sent in sealed registered envelopes, addressed 
to the Collége des Bourgmestre et Eschevins de la Ville 
d’Anvers, and should reach the Hotel de Ville not later 
than the 15th inst. A deposit of 200/. is required to 
qualify {any tender. A copy of the specification may 
be seen at the offices of the Commercial Intelligence 
Branch of the Board of Trade, 73, Basinghall-street, 
London, E.C. 





INSTITUTE OF MARINE Encineers.—At a meeting held 
by this Institute on Monday evening, the 26th ult., Mr. 
J. H. Hulls read a paper on ‘*‘ The Invention of the 
Steamboat,” Mr. James Adamson, hon. secretary, occu- 
pying the chair. The chairman, in introducing the sub- 

ect, stated that the history of steam navigation should 
be a topic of everlasting interest to marine engineers, 
and should awake in them a desire to continue in the 
work of improvement. Mr. Hulls, in the commence- 
ment of his paper, stated that his ancestor, Jonathan 
Hulls, born in the year 1699, was among the inventors of 
the steamboat. He had found, in a work of two volumes, 
entitled ‘‘Stuart’s Anecdotes of the Steam-Engine,” 

ublished in 1829, a portrait of Jonathan Hulls, and a 
} an and description of ‘‘ Hulls’ new invented ma- 
harbour, 
port, or river, against wind, tide, or calm.” e further 
read the Patent Specification No. 556, A.D. 1736, of Jona- 
than Hulls’ ‘‘Propelling Vessels,” and quoted other 
oe and publications dealing with the gradual deve- 
opment of early steamboat construction. 





Tue Payment oF Lonpon County Councit District 
Surveyors By Satary.—At the weekly meeting of the 
London County Council, held last Tuesday afternoon, 
at the County Hall, Spring Gardens, Sir E. A. Cornwall, 
M.P., in the chair, the subject of the payment of the 
Council’s district surveyors by salary was again brought 
ge for —_——. t — 7 ager egnee t “4 
the proposal as previously explain us, to pay the 
surveyors b aber instead of by fees, ay A the custom at 
present. The salary of each surveyor to be so fixed that 
it shall be equal to the amount of the average of the fees 
received in his district eer the seven years endi 
December, 1905. In moving the adoption of the proposa’ 
Captain Hemphill chairman of the Committee, urged 
that it would tend to improve the service, and would 
further effect considerable economy, the estimated saving 
being about 10,000/. a year. The Finance Committee 
did not, however, view the proposed scheme with much 
favour, fearing that its adoption might involve a charge 
on the rates. The matter was therefore once more re- 
ferred back to the Committee. 
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THE LONDON COUNTY COUNCIL TRAMWAY 
POWER STATION AT GREENWICH. 


As an on of the great advance made in elec- 
tric traction during the last few years, the gene- 
rating station now being erected at Greenwich by the 
London County Council will, when finished, be one of 
the most striking in existence, and will contain 
machinery and appliances representing the latest 
technical experience. It will thus, no doubt, be looked 
upon for some time as the type of what is best in such 
installations. The building has been designed by Mr. 
W. E. Riley, M. Inst. C.E., F.R.1.B.A., the superin- 
tending architect to the London County Council, and 
is being erected under his direction, Mr. E. J. Edwards, 
A.M. Inst. C.E., being the executive officer. The main 
steel work for the first half has been made by Messrs. 
Joseph Westwood and Co., Limited, Napier Yard, 
Millwall, E., and the brick superstructure is being 
carried out by Messrs. H. Lovatt, Limited, of London 
and Wolverhampton. The foundations and chimneys 
were built by Mr. G. W. Humphreys, M. Inst. C.E., 
the Council’s mananger of works. The engines, the 
boilers, and the machinery are being erected under the 
direction of the Tramways Department, of which Mr. 
A. L. C. Fell, M.I. Mech. E., M.LE.E., is the chief 
officer, and Mr. John Hall Rider, M. Inst. C.E., 
M.1.E.E., is the electrical engineer; but the power 
installation we do not intend now to describe, hoping 
to refer to this in detail at a future date. For the 
present we will confine ourselves more particularly 
to the structural features of the station. 

The site on which the building is erected adjoins 
the River Thames ata point about 100 yards east of 
the Greenwich Hospital. The area of ground covered 
is about 3.7 acres, and the frontage to the river is 
240 ft. in length. The frontage to Hoskins-street is 
640 ft., and to Old Woolwich-road 290 ft. 

A transverse vertical section of the station may be 
seen in Fig. 1, annexed, which shows the general posi- 
tions of the boilers, engines, switchboards, offices, &c. 
Figs. 2 and 3, also annexed, are a transverse vertical 
section and a plan respectively. The pier, which 
is shown in plan in Fig. 3, is a very substantial struc- 
ture, and is intended to accommodate steamers, when 
the latter are discharging coal, &c. This pier, which 
we hope to describe at a future date, is being carried 
out by Mr. Maurice Fitzmaurice, C.M.G., M. Inst. 
C.E., the engineer to the London County Council. 

It will be seen on reference to Figs. 1, 2, and 3, that 
the station has been designed on lines now usually 
adopted for such installations. The building is divided 
into two bays, one of which is occupied by the boilers, 
and the other by the engines and the dynamo machi- 
nery. Over the boilers there is a coal-bunker of large 
capacity, and over the engines and dynamos is a 50- 
ton electric travelling-crane. Between the main build- 
ing and the river there is another coal-bunker, capable 
of holding 1900 tons of coal. There is also a pump- 
house opposite the coal-bunker, and a large 30-ton 
jib-crane between them, which reaches out over the 
river. 

The station is being built in two portions, as is 
shown in Figs. 1 and 3. The first portion, or that 
nearest the river, will be completed and put into use 
as soon as possible. The end of this portion farthest 
from the river is temporarily closed up, so that work 
on the second portion can be continued without inter- 
fering with the finished section. 

The first portion of the station nearing completion 
is shown in Fig. 4, annexed. The illustration is a 
reproduction from a photograph, and gives a good idea 
of the general appearance of the building, with its 
temporary end-screen. 

The buildings have been placed on a concrete raft, 
which has a thickness of 6 ft., and extends over the 
whole area of the ground covered, as may be seen in 
Figs. l and 2. In this concrete raft are placed rolled- 
steel joists, which form a grillage at the various points 
where stanchions carry the superstructure. 

The steel framework of the building is a very fine 
example of this class of work, and its general appear- 
ance during construction will be understood on refer- 
ence to Figs. 5 and 6, page 276, which are reproduc- 
tions from photographs. These give a capital idea of 
the bold, massive outlines of the construction. In 
Fig. 5, on the right-hand side, nay be seen the frame- 
work of the engine-room, while on the left-hand side 
of the same view the solid, heavy work that has been 
put into the coal-bunkers and into the framework of 
the boiler-house is visible. The contrast between the 
heavy and the light form of construction on this side 
is shown by the slender roof principals over the 
bunkers, and the plating of the bunkers themselves. 
Fig. 6 is another photographic view taken from a 
point within the engine-room, and showing rather 
more clearly than does Fig. 5 the lattice stanchions 
and the arch-connecting girders that carry the 50-ton 
crane. 

The steel framework of the erection is covered 
externally with stock-brick walling, having Portland 
stone copings, sills, and dressings. The roofing over 


the engine-room consists of slating nailed direct to 





- ze concrete, which has wire nettin em-|at work. The sub-station and workshops have been 
conaed te it. The concrete is supported by Tieens erected in continuation of the switchboards, and will 
resting on the steel principals. The flats and gutters | have direct communication with the engine-room when 
are formed of coke-breeze concrete al with | the second portion of the building is finished. 
asphalte. In addition to the photographic views shown in 

he first portion of the main building now erected | Figs. 4, 5, and 6, there will be found on our two-page 
is 218 ft. long by 190 ft. wide, and about 100 ft. | plate outline drawings, Figs. 7, 8, and 9, which repre- 
high. With the surrounding buildings it is esti- | sent a longitudinal section threugh the boiler-house, 
mated to cost approximately 236,000/., or about 8.6d. |a similar section through the engine-room, and a 
per foot cube. The pump-house is conveniently | transverse section respectively. From these the actual 
placed between the river and the engine-house, from | construction will be understood better than from the 
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which it is separated by a roadway which runs round | photographs, which only represent the building in 
the station. Below this seubuey thewe is a tunnel|an unfinished condition. In Figs. 7, 8, and 9 - 
which connects the basement of the engine-house concrete raft on which the superstructure 1s — : 
and pump-house, and which is used for the accommo- | is clearly shown, and also the rolled-stee! joists = . 
dation of the condenser pi Between the river form the grillage beams that carry the various s ow 
pier and the boiler-house there is, as before stated, chions. Having these outline views before -. “<4 
the outside coal-bunker, and between them a tunnel | general description which we shall now give wi 

has been constructed for the accommodation of a con- | readily followed. . ; This 
tinuous coal-conveyor. Mess-rooms and latrines for| We will commence with the yee or 
each working section of the staff have been provided | room is at present 218 ft. long by 80 ft. wide, 





in positions conveniently near where the employés are | averages 113 ft, above the basement level, which is 
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below the floor-level has been formed, into which 
trucks can be brought; this makes a convenient 
int at which the overhead crane can pick oy 
as during the erection of the engines, &c. The in- 
ternal wall facings are of second-quality ivory-white 
lazed brick, with a second-quality salt-glazed brick 
Sado, which rises 7 ft. above the glhey levels. 

At the east end of the engine-room there is a door - 
way, through which access may be had to the offices 
which provide accommodation for the superintendent, 
the engineer for the mains, the charge engineer, and 
the switchboard engineers, draughtsmen, and clerks. 
There are also suitable mess-rooms, waiting-rooms, and 
latrines. 

The offices are on the first floor, and communicate 
with the switchboard galleries, the upper switchboard 
platform being approached by the staircase of the 
main office, the lower switchboard by a doorway, from 
the staircase, leading to the gallery of the engine- 
room. The clerk’s office is on the ground floor close 
to the main entrance; thus strangers have to pass 
through this office to obtain access to the station 

roper. 

Leaving the engine- room, we now come to the 
boiler - house, the general construction of which is 
shown in Figs. 7 and 9. In this general description 
which we are now giving we do not purpose entering 
into the details of the steel-work. This we will do 
later on, when we shall show the methods of construc- 
tion more clearly. 

The boiler-house is 218 ft. long by 80 ft. wide by 
110 ft. average height above the basement, which is 
13 ft. below the stokehold floor-level, and it is divided 
longitudinally into three parts, the centre being used 
for an ash-tunnel. The hoppers under the boiler fires 
collect the ashes and deliver them into the continuous- 
chain conveyor, which passes through the tunnel. The 
= on the east side of the ash-tunnel is used for 
the hot-well tanks, and the space on the west side as 
@ pump-room. 

On each side of the boiler-house, on the ground 
floor-level, are arranged six batteries of Stirling boilers, 
two boilers in each battery, with a central gangway, 
about 27 ft. wide, through the boiler-house, with a 
space of 4 ft. between each battery and 4 ft. at the 
rear ; the chimney-shafts are =o 4 in the centre of 
that part of the boiler-house now erected, with three 
batteries on each side. The arrangement may be seen 
in Fig. 3, page 272, and Figs. 7 onl § on our two-page 
engraving, 

% he floor on which the economisers are placed is 
R 31 ft. above the stokehold floor-level, and is reached 
1 by a staircase against the chimney-stack on the east 
side of the boiler-house. The intermediate galleries 
. + used for obtaining access to the steam-pipes and valves 
4 1g.48. -------—- ‘"------ ae are also reached by means of this staircase. The 
¥ }¢——---------- 50-0 --------------—7 economisers are planned so as to be directly above the 

boilers, and nail qatahe convey the hot gases from 
the boilers into a by-pass flue in each block of econo- 
misers, or direct into the main flue connecting the 
three blocks of economisers with the chimney-shafts. 
Each block of economisers can be shut off from the 
main flue when required, by means of butterfly valves. 

Above the economisers are the main coal-bunkers, 
each having capacity of over 500 tons, or a total of 
about 6750 tons oe the first half of the station. They 
are arranged six on each side of the chimney-shafts, 
and are constructed of steel framing and plate girders, 
with sloping concrete floors, which are armoured with 
steel plates. The end of the coal-bunker is shown 
in Fig. 5, and in section in Figs. 7 and 9, We shall, 
however, illustrate it more in detail in a future issue. 

The bottoms of the bunkers are hopper-shaped, 
with cast-steel outlets, on which are secured the pipes 
which convey the coal to the boilers. The depth of 
the bunkers is about 28 ft., and the width is 15 ft. 
On each side of the bunkers, between the main walls 
of the boiler-house, a well is provided to allow hot 
air to — from the stokehold, and also to afford a 
means of lighting, over the top of the economisers. 
The roof has been glazed with Luxfer patent glazing, 
which has also been used over the engine-room lantern 
light, and on part of the roof over the engine-room. 

he steel framing has been constructed to carry the 
roof and the continuous double line of conveyor gang: 
ways and supports. The conveyors run from the ash- 
4 hoppers, and then under the outside coal-bunkers, and 
rise on the north wall of the boiler-house level to a 
eI height of 82 ft. above the ground floors, thence alon 
4 the length of the boiler-house, and down again throu, 
Ss | the ash-tunnel, and return to the ash-shoots. In addi- 
une of Concrete Bed tion to the glazing before referred to, the boiler- 
H | house is covered with Duchess Bangor open slating, 
____ Copper Tape carzied to River; secured by copper-wire hooks to angle-iron purlins, 
. and with louvres provided to form ample means of 
16 ft. below the ground floor. The 50-ton crane, which | for carrying the main roof principals. The galleries | ventilation to the boiler-house. ‘ 
1s about 50 ft. above this floor, is carried by lattice | which provide access to the steam-valves consist of | The design of the chimneys is striking ; a good idea 
stanchions, to which a back extension piece is secured | steel cantilevers which are built into the brickwork, or'of the general appearance may be obtained from 
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Fig. 4. They are constructed on a concrete raft, 
106 ft. long by 50 ft. wide by 11 ft. thick, which rests 
ona ballast foundation, and the stacks rise to a height 
of 263 ft. above the basement level. In Figs. 10 and 
11, page 273, may be seen a sectional elevation and a 
side elevation of one chimney ; while transverse sec- 
tions at different points are given in Figs. 12 to 18. 

The outside dimension of the shafts at the ground- 
floor level is 26 ft., and at the top 16 ft., and the 
internal diameter is 14 ft. for the whole height. The 
shafts have been built square toa height of 66 ft. above 
the ground floor, and from this point to within 40 ft. 
of the top they are an irregular-shaped octagon. For 
the final 40 ft. a circular shape has been adopted with 
four pilasters, the whole being crowned by cast-iron 
caps, Fig. 18 shows the arrangement of the rolled 
steel joists which form the grillage beams to carry 
stanchions at each corner of the shafts. 


(To be continued.) 








Tue Names or THE Hich-Speep Cunarp Liners.—The 
Cunard Company have now fixed upon names for their 
two 25-knot, quadruple - screw, turbine -driven liners, 
being built respectively by Messrs. John Brown and Co. 
Limited, of Clydebank, and Messrs. Swan, Hunter, an 
Wigham - Richardson, Limited, of Wallsend-on-Tyne. 
The vessel by the first-named firm is to be called the 
Lusitania, which was the name of one of the old Roman 
provinces of the Spanish Peninsula, and until quite 
recently was regarded as practically identical with the 

resent kingdom of Portugal ; now, however, it has been 
seer that the Roman province of the name Jay wholl 
on the south side of the River Tagus. The Tyne-built 
vessel is to be called the Mauritania, which in old times 
was the name given to the north-western part of Africa, 
opposite to Gibraltar, and corresponding now to Morocco 
and the western portion of Algiers. 





Contracts. —Messrs. Fleming and Ferguson, Limited, 
Paisley, have received an order from the Thames Conser- 
vancy Commissioners for a large bucket-ladder dredger to 
dredge to 50 ft., and four 1400-ton hopper steamers for 
carrying away the dredged material. Al] the vessels will 
bs built under Lloyd’s special survey.—Messrs. Joseph 
Wright and Co., Tipton, have ey received from 
Messrs. Guest, Keen, and Nettlefolds, Limited, an 
order for one of their patent multiplex heater detar- 
tarisers for their Cardiff works, to deal with 20,000 gallons 
of water per hour. This apparatus will be about 35 ft. 
high by 8 ft. in diameter in the smallest part. It will 
weigh, when completed, 30 to 40 tons. e believe this 
to be the largest apparatus of its kind ever constructed 
in England in a single unit. Messrs. Wright have sup- 
plied, and have in hand, plants dealing with about one 
million indicated horse-power.—The Grimsby Corporation 
have placed their annual! contract for cable supplies for 1906 
and for switchboard with Messrs. Johnson and Phillips, 
Limited, of Old Charlton, Kent.—The Acme Engine 
Company, Limited, Glasgow, have just obtained from the 
Nobel’s Explosive Company, Limited, of Scotland, the 
contract for two sets of ‘‘ Acme” gas-engines and suction 
— each set to be capable of working at 150 brake 

orse-power, and to drive their refrigerating machinery 
through friction-clutches. The plants are to work con- 
tinuously day and night. Scotch anthracite coal, costing 
93. 6d. per ton, is to be used, and a considerable saving 
will be effected over steam-engines. The engines will be 
started by means of compressed air. Amongst other large 
orders on hand, the Acme Company have a 220-brake- 
horse-power engine and suction plant for America, and 
the contract for the storm-water pumps for Cardiff. The 
latter includes two engines, each indicating 220 brake 
horse-power, direct-coupled to centrifugal pumps.—The 
Abner Doble rae San Francisco, have recent] 
taken a contract for a Doble tangential water-wheel unit 
which will have a capacity of 13,000 horse-power. The 
unit has been ordered by the California Gas and Electric 
Corporation for installation in its Colgate plant. It will 
be of the double-wheel two-bearing type of construction, 
and when first installed will operate under an effective 
head of 660 ft., delivering é horse-power. It is in- 
tended eventually to increase the pressure on one of the 
wheels by ot mg | the water through a new pipe-line 
under an effective head of 1050 ft. This will bring the 
output of the unit up to 13,000 horse-power. The unit 
will operate at a speed of 300 revolutions per minute, 
and wiil drive a 5500-kilowatt Westinghouse generator. 
It will be equipped with a Bethlehem nickel-steel hollow- 
forged shaft, and Doble ring-oiling revolvable-shell bear- 
ings, needle-regulating and en nozzles, ellipsoidal 
buckets, and centrifugal water.guards. The California 
Gas and Electric Corporation has also ordered from the 
Abner Doble Company a Bethlehe'n jnickel-steel hollow- 
forged shaft, with two 16-in. Doble ring-oiling and 
revolvable-shell bearings for its Centerville plant. The 
bearings will be equip with the latest sight-feed oil- 
distributing system.—The British Westinghouse Electric 
and u petering Company, Limited, have received the 
order to equip with magnetic brakes 200 cars now being 
delivered to the Birmingham Corporation by Messrs. 
Dick Kerr and Co., Limited.—Messrs. Thomas Piggott 
and Co. have recently obtained orders for riveted steel 
pipes, 63 in. and 78 in. in diameter, for export ; twelve 
riveted steel leaching vats, 50 ft. by 25 ft., for West 
Africa ; and cast-iron steam-pi for the Birmingham 
Electric Power Station.—The South. Kastern and Chat- 


ham Railway Company have entrusted Messrs. Mellowes 
and Co., Limited, Sheffield, with the glazing, on their 
** Eclipse” system, of the new Charing-cross Station roof. 


Y | follows:—Clyde and Calder, 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Glasgow Pig-Tron Market.—Last Thursday morning 
there was a slight recovery in the prices of Cleveland 
warrants, although the business only amounted to about 
9000 tons. The dealings were 48s. 1d. to 483. 3d. cash, 
483. 74d. to 483. 9d. one month ; and at the close sellers 
quoted 483. 3d. cash and 483. 74d, one month. One lot 
of hematite changed hands at 633. 74d. one month, and 
closing sellers quoted 63s. cash. In the afternoon the 
tone was distinctly better, and Cleveland warrants were 
done at 483. 7d. to 483. 8}d. cash, 493. twenty-one days, 
and 483. 11d. to 49s. one month. The close was firm, 
with sellers at 48s. 9d. cash, and 493. 1d. one month. 
Hematite, two lots, changed hands at 62s. 104d. cash 
and 63s. 44d. one month, but the closing tone was 
considerably better than these prices, sellers quoting 
633. 9d. cash, and buyers offering 63s. 44d. cash, and 63s. 9d. 
one month. The turnover was 7000 tons. On Friday morn- 
ing prices continued to advance, and Cleveland warrants 
were done at 493. to 493. 3d. to 493. 1d. to 493. 14d. 
cash, while forward warrants were done at 493. . and 
49s. 5d. one month, 493. 84d. two months, and 503. 1d. 
three months. The close was again firm, with sellers at 
493. 2d. cash and 493. 6d. one month, and the business 
done amounted to 12,000 tons. Hematite was quoted at 
64s. 6d. one month sellers. In the afternoon the tone 
was weak, and Cleveland warrants were done at 49s. 04d., 
and then 48s. 10d. cash, and at 49s. 44d. to 49a. 6d. to 
493. 1d. one month, closing sellers quoting 48s. 10d. cash 
and 49s. 14d. one month. The turnover was 15,000 tons. 
Hematite was idle, but nominally firmer at 64s. 3d. cash 
sellers. The market was flat on Monday morning, and 
Cleveland warrants were dealt in at 48s. 10d. cash, 493. 
to 48s. 8d. eleven days, and from 493. 2d. to 48s. 104d. 
one month. A good business of 20,000 tons was done, 
and closing sellers quoted 48s. 7d. cash and 483. 10d. one 
month. ematite was weak, and 1500 tons changed 
hands at 63s. 14d. cash and 633. 6d. one month, closing 
with sellers at 63s. 3d. cash and 63s. 74d. one month. 
The weakness continued in the afternoon, and Cleveland 
warrants were done down to 483. 24d. cash and 48s. 6d. 
one month, and 48s. 7d. twenty-five days. The business 
was 11,000 tons, and closing sellers quoted 48s. 24d. cash 
and 483. 6d. one month. ematite was also down, and 
1000 tons were done at 633. 44d. one month, with 
closing sellers for that date at 633. 6d.. The market 
was fairly idle on Tuesday morning, and the only 
transactions in Cleveland warrants were 2000 tons at 
48s. six days, 483. 14d. ten days, and 48s. 3d. twenty-three 
days. Closing sellers’ prices were 483. 1d. cash and 48s. 44d. 
one month. Hematite was 14d. up, and one lot realised 
633. 6d. one month, and there were buyers of Standard 
foundry iron at 47s. 6d. cash. At the afternoon session 
prices were a shade better, and 5000 tons of Cleveland 
warrants were done at 483. 1d. to 48s. 3d. cash, 48s. 14d. 
thirteen days, 48s. 44d. to 48s. 64d. one month, and 48s, 9d. 
three months. Closing sellers quoted 48s. 3d. cash and 
48s. 7d. one month. hen the market opened to day 
(Wednesday) the tone was irregular, and the business 
was confined to 10,000 tons of Cleveland warrants. 
The opening was at 48s. 14d. cash, and after easing 
ld., the price recovered to 483. 44d. cash, which was 
also closing sellers’ quotation ; the forward dealing was 
opened at 483. 44d. one month, and after advancing 
to 483. 8d., the price eased 4d., and then closed at 
48s. 84d. one month sellers. The settling prices were :— 
Scotch, 56s.; Cleveland, 483. 44d.; hematite, 63s. 44d.; 
and Standard foundry iron, 48s. In the afternoon the 
prices were firm, and business was quiet. Cleveland war- 
rants changed hands at 48s. 5d. cash, 483, 6d. nine days, 
and 48s. 9d. one month. The turnover was only some 
5000 tons, and sellers’ closing quotations were 48s. 54d. 
cash and 48s, 94d. one month. Hematite, 1000 tons, 
changed hands at 63s. 8d. cash, and at the close there 
were sellers at 64s. 3d. one month, and buyers at 3d. less. 
The market quotations for makers’ (No. 1) iron are as 
67s. 6d.; Gartsherrie and 
Ol ekipoed 68s. ; a yan and nr xe) se 6d. 
all ship at iw); engarnock (ship at 
Ardrossan), 68s. ; Shotts (shipped at Leith), 68s. ; Carron 
(shipped at Grangemouth), 693. 6d. 


Sulphate of Ammonia.—Little change has taken place 
in the sulphate of ammonia market during the past week. 
Inquiries have not been excessive. and only a limited 
amount of business is passing. The current price is 
— at 12/. 7s. 6d. per ton for prompt business, Glasgow, 
and Leith, and the total quantity shipped from the latter 
port last week was 622 tons. 


Scotch Steel Trade.—With regard to the local steel in- 
dustry, there is practical!y nothing of any moment to 
record at the present time. Inquiries have been ver 

fair of late, and the announcement of a number of fres 

shipbuilding orders is sure to increase the inquiries for 
new material at an early date. One local firm has just 
fixed up an order for about 2000 tons of steel plates, for 
—— to Australia. Japan is again in the market, 
and some of the Scotch steél-makers have received in- 
quiries for a fair quantity of bridge-girder, and other 
etructural material. No alteration has taken place in the 
present official list of prices. 


Shipbuilding.—During the past month the contracts 
for new tonnage have been rather more numerous than 
during the first month of the year. Messrs. Maclay and 
M’Intyre, Glasgow, have just contracted for two high- 
class cargo steamers, each of about 7000 tons carrying 
capacity. Messrs. A. Stephen and Son, Linthouse, have 
received the order for one of these vessels, and Messrs. 
D. and W. Henderson and Co., Limited, Meadowside, 
are to build the other.—A contract has been placed with 


William Sloan and Co., Glasgow, for a screw-steamer of 
about 1200 tons gross. The engines are to be supplied by 
Messrs. Dunsmuir and Jackson, Govan. Several other 
orders are reported as having been placed, and with these 
are mentioned the names of Messrs. Beardmore, Dalmuir, 
the London and Glasgow cnn gs gr Company, Govan, 
and Messrs. William Simons and Co., Renfrew. — The 
launches from the Clyde yards during February numbered 
eighteen vessels, with an approximate tonnage of 38,893. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Messrs. Vickers Sons and Maxim.—The directors of 
this company have decided to recommend to the share- 
holders a final dividend of 2s. per share, free of income 
tax, on the ordinary shares of the company, making, with 
the interim dividend, 3s. per share, or 15 per cent. for 
the year, leaving — of 210,0002. to carry forward. 
Last year the final dividend was 1s. 6d. per share, making 
2s. Gd., or 124 per cent., for the year, and 191,074/. was 
carried forward. 


Sheffield Engineers.—The Council of the Sheffield 
Society of Engineers and Metallurgists have resolved 
that in recognition of the facilities extended to this 
society, since its inauguration, by the authorities of the 
Sheffield Technical School and University College, a sum, 
not exceeding 100/., be voted from the funds to the Uni- 
versity of Sheffield, such sum to be expended in the pur- 
chase of special apparatus in connection with the Sees 
treatment of steel. 

The Iron and Steel Trades.—Indications are becoming 
more apparent that the iron trade is weakening, and in 
the hope that prices may be easier there is less buying. 
At present there is plenty of work on hand. The demand 
for steel bars, both for home use and for export, is well 
maintained, although less steel is being prepared for 
the tool and other local trades. One firm has secured a 
very big contract for cast steel. Steady business is going 
on in Swedish material, of which there is no difficulty in 
obtaining supplies. Continental and American consumers 
bought freely all ened we and exports reached a record 
figure. It is understood that the conference held in Berlin 
last week between Germans and Swedes, to formulate 
mutual concessions in tariffs, came to no definite conclu- 
sions on the matter. 


South Yorkshire Coal Trade.—The tone of the coal 
trade in this district keeps at about. the same level, 
although there is an inclination to weakness. This is 
chiefly observable in the demand for house coal for the 
southern markets. Generally, however, sales show no 
falling away, and prices continue steady. The over-sea 
trade is exceptionally brisk, and heavy tonnages are being 
despatched through Goole and Hull. Large manufac- 
turing works are taking increasing quantities of fuel, but 
there is a slight decline noticeable in the request for gas- 
coal. There has been no further movement with regard 
to the requirements of railway companies of steam-coal 
from South Yorkshire, but large supplies are being 
drawn from the Derbyshire and Nottinghamshire col- 
ae with the owners of which contracts have been 
settled. 








Wican, Banks, SourHport, AND BLackpoot Rai-- 
WAY ScHEME.—Mr. Samuel Hardman delivered, on Mon- 
day last, an address before the Southport Chamber of 
Commerce, on the subject of — together the railway 
systems of Southport and the Fylde District. This 
scheme includes a new port at Banks between Southport 
and Preston, and the development of the Ribble estuary 
as a shipping, shipbuilding, and industrial centre. From 
Banks to Lytham the track would run in tunnel or over 
a bridge, and in either case no engineering difficulty 
would be encountered. 





Deatu or Dr. S. P. Lanaiey.—Advices from America 
announce the death of Dr. S. P. Langley, F.R.S., for 
many years secretary to the famous Smithsonian Institu- 
tion at Washington. The deceased gentleman was born 
at Roxburg, Boston, Mass., in 1834, and was thus at his 
demise in the seventy-second ze of his age. He is 
oe best known to the public for his invention, in 

880, of the bolometer, a platinum resistance thermometer 
of very great delicacy. means of this instrument he 
su ed in extending the limits of the spectrum far 
below that made evident by the thermopiles previously 
used. It was also found ible to map out with this 
instrument the Fraunhofer lines in the infra visible 
spectrum. Of these, over 700 were recorded by Langley. 
In later years he was mainly occupied in attempts to 
solve the problem of flight, and in these experiments he 
had in the end the assistance of the United States War 
Department. His initial experiments were made with a 
large whirling table, by which the forces on aeroplanes 
moving at seventy miles an hour could be determined. 
With the data thus obtained he constructed a number 
of flying machines, with which flights of one-half to three- 
quarters of a mile were several times effected. His more 
recent work, being done in conjunction with the military 
authorities, has not been deseri in detail. In addition 
to his experimental work Mr. Langley took a large share 
in inducing the railway companies of the United States 
to adopt a uniform system of standard time, by which the 
whole of the continent is divided up into a number of 
zones, the time over each one of which is uniform, and 
differs by an even hour from zone to zone. He also gave 
the impulse which has led to the establishment of a solar 

hysics observatory at Mount Wilson, in California, and 
Bis work in connection with the Smithsonian Astro- 
hysical Observatory, of which he was the originator, has 
so of the utmost value, 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a 
very small attendance on Change, the market was ver 
lifeless, and business was almost at a standstill. A 
descriptions of Cleveland pig iron declined in price, and, 
as is usual in a falling market, buyers were very back- 
ward, The continued daily additions of Cleveland iron 
to the public warrant stores assisted to depress the 
market, but the greatest disorganising element was 
the movement of warrant prices. Manipulators of 
warrants, with three quarters of a million tons in stock, 
were able to rule the market, quotations for makers’ 
iron having largely to follow warrants, for, if the 
did not, consumers would simply buy the latter, wit 
the result that producers’ stosks would commence to 
rapidly accumulate. No. 3 g.m.b. Cleveland pig iron 
was 483. 6d. f.o.b., and second hands rather pressed 
sales at that price. No. 1 was 503.; No. 4 foundry, 
48s. ; grey forge, 47s. 9d. ; and mottled and white, each 
47s. 3d. East Coast hematite fell in sympathy with 
Cleveland, though the output was reported to be barely 
sufficient to meet requirements. For early delivery of 
mixed numbers as low as 67s. 6d. was taken by second 
hands; whilst No. 1 was put at 683, and.No. 4 forge at 
64s. Merchants, though they had not a great deal of 
iron to dispose of, were quite anxious to do business at 
these rates. Makers, however, held out for at least 1s. 
above the foregoing quotations. The price of Spanish 
ore was again reduced. Rubio (50 per cent. quality) was 
down to 203. ex-ship Tees. Middlesbrough warrants 
closed 48s. 24d. cash. To-day Middlesbrough warrants 
stitfened to 48s. 5d. cash, and No. 3 Cleveland pig rose to 
483. 9d. Other quotations were unaltered. 


Manufactured Iron and Steel.—There is a distinct lull 
in the demand for several descriptions of manufactured 
iron and steel, but producers have good contracts made, 
and are not necessitated to seek for further orders just 
now. Quotations are upheld. Common iron bars are 
71. 5s.; best bars, 72. 15s.; iron ship-plates, 7/. 5s.; iron 
ship-angles, 7/. 5s.; iron ship-rivets, 8/.; parallel packing- 
iron. 61.; steel bars, 7/.; steel ship-plates, 7/.; steel ship- 
angles, 6/. 123. 6d.; steel boiler-plates, 8/.; steel joists, 
6l. 7s, 6d.; steel sheets (singles), 87.; and steel sheets 
(doubles), 82. 5s.—all less the customary 24 per cent. dis- 
count. Cast-iron railway chairs are 3/. 15s.; and heavy 
sections of steel rails, 67. 5s.—both net cash at works. 


Shipments of Iron and Steel.—The shipments of iron 
and steel from the port of Middlesbrough during February 
were very satisfactory, amounting to 118,173 tons, of 
which 70,917 tons went abroad, and 47,256 coastwise. 
The clearances were composed of 72,740 tons of pig iron, 
14,435 tons of manufactured iron, and 30,998 tons of steel. 
Of the pig, 43,331 tons went abroad and 29,409 tons coast- 
wise, Scotland being the highest customer with 21,422 
tons, whilst Italy came next with 9542 tons, and Holland 
third with 9075 tons. Of the manufactured iron, 4967 
tons went abroad and 9478 tons coastwise, Germany and 
India being the largest importers, the former receiving 
1566 tons, and the latter 1499 tons. Of the steel shipped, 
22,629 tons went abroad, and 8369 tons coastwise, Tedia 
being by far the largest buyer, with 9474 tons, whilst the 
Straits Settlements took 4916 tons, and Portuguese East 
Africa 4052 tons. 

Coal and Coke.—There is a little better feeling in coal, 
but the supply is plentiful, and prices, though perhaps 
stiffer, have not m raised. Unscreened Durham 
bunkers are 8s. 9d. to 93. f.o.b. Coke is rather quiet. 
Average blast-furnace qualities stand at 17s. delivered 
here, but there is next to no business doing, most of the 
contracts having been made up to the end of the half-year. 
Export coke may be quoted 18s. to 20s. f.o.b. 








_ PersonaL.—Messrs. P. and W. MacLellan, Limited, 
inform us that after the 24th ult. the address of their 
London office, which is also the registered office of the 
company, will 1084, Cannon-street, E.C.—Messrs. 
S. A. Daniell, Limited, Lion Works, Birmingham, have 
appointed as their representative for Scotland Mr. 
Andrew R. Findlay, at_ present of 74, York-street, Glas- 
gow, in place of Mr. George W. Parker, who has resigned 
his position. Mr. Findlay will shortly remove to larger 
and more convenisnt premises at 34, Robertson-street.— 
The Boston Manufacturers’ Mutual Fire Insurance Com- 
pany inform us that at the last meeting of the directors 
of the company Mr. Joseph P. Gray was elected presi- 
dent, to succeed the late Mr. Edward Atkinson. The same 
board of directors was further re-elected.—Mr. J. A. 
Milne has accepted the position of manager of Messrs. 
Allis-Chalmers-Bullcck, Limited, Mont and his suc- 
cessor, as ~~ x of the Allis-Chalmers Company, 
will be Mr. L. F. Bower, heretofore manager of the com- 
pany’s electrical works at Cincinnati.—A fire took place 
at Messrs. Johnson and Phillips’s cable factory on the 
morning of the 27th ult., doing serious damage to a por- 
tion of their cable shops. It is expected, however, to 
restart the damaged shops very soon ; meantime the com- 
pany is making arrangements to execute all orders with- 
out delay. The remainder of the cable works, electric 
power, and telegraph works are in no way damaged, and 
work is going on as usual. The works were insured. 
In a later communication Messrs. Johnson and Philli 
state that their cable works are again working, with the 
exception of the tarry yarn and armouring departments, 
-_ immediate steps are being taken to start rebuilding ; 
they hope, in ten days, to have the new iron rae vay 
the additional new shops in place.— Messrs. GT. Riches 
and Co. have removed from 4, Gray’s Inn-road to larger 
and more convenient premises at 19, Store-street, Totten- 
ham Court-road, 


NOTES FROM THE SOUTH-WEST. 


Cardiff.—Business has shown little activity, and the 
transactions concluded have been comparatively unim- 
ayy For early shipment 143. 6d. ie been quoted 
‘or the best Admiralty large. The best large steam coal 
has been making 14s, 3d. to 14s, 6d. per ton, while secon- 
dary qualities have ranged from 12s. 9d. to 14s. per ton. 
The best ordinary household coal has made 13s. 6d. 
to 15s. per ton, while secondary qualities have realised 
10s. 6d. to 11s. per ton ; No. 3 Rhondda large has brought 
14s. per ton. Foundry coke has been quoted at 19s. 
to 19s. 6d. per ton, and furnace ditto at 17s. to 17s. 6d. 
per ton. As regards iron ore, Rubio has been quoted 
at 193. 9d. to 203. per ton, and Almeria at 193. 6d. to 
193. 9d. per ton, upon a basis of 50 per cent. of iron, and 


charges, including freight, insurance, &c., to Cardiff or | my, 


Newport. 


The Mechanical Engineers.—A meeting of local mem- 
bers of the Institution of Mechanical Engineers was held 
at the Engineers’ Institute, Cardiff, on Friday, for the 
purpose of making arrangements for the summer meet- 
ing, which will be held at Cardiff during the week com- 
mencing July 30. Mr. Enoch James presided, and an 
executive committee was appointed, with Sir W. T. 
Lewis as chairman, and Messrs T. Hurry Riches and 
D. E. Roberts as hon. secretaries, to arrange the pro- 
oo _ The general secretary of the Institution (Mr. 
. Worthington, of London) attended the meeting. 


Dowlais.—There has been an urgent demand for steel 
sleepers, and a further supply has been turned out for 
West Africa. Heavy section steel rails have also been 
made to a satisfactory extent for home and Colonial rail- 
ways. The Big Mill has been engaged on fish-plates, 
angles, colliery rails, &c.; and there has been a steady 
output of other finished material. The Dowlais Com- 
pany Dap gn to build in future the locomotives which 
1t needs to meet its current requirements. 


_ The ** Dreadnought.”—Since she was launched con- 
siderable progress has been made with the battleship 
Dreadnought, at Portsmouth. . Nearly all the water- 
tube boilers have been shipped, and some heavy castings 
connected with the machinery have also been got on 
board. The vessel will shortly be docked, and her armour- 
lates built in. She is to have a complete water-line 

It, and amidships the plates will be 10 in. thick. The 
whole of the armour is to be completed in five weeks. 
When that is finished, Sir W. G. Armstrong, Whit- 
worth, and Co., Limited, the contractors tor the guns 
and gun-mountings, will commence the barbettes, &c., 
oe this work will also be expedited as much as pos- 
sible. 


Port Talbot Docks and Railway.—At the half-yearly 
meeting of this company, the first dividend ever forth- 
coming upon the ordinary shares—1 per cent. per 
annum—was declared. The chairman (Colonel Wright) 
said the company had again to acknowledge its indebted- 
ness to Miss Talbot for remitting her land-rent charges, 
amounting to 1340/. Miss Talbot made this remission for 
the benefit of the ordinary shareholders. The directors 
had deemed it prudent to place 10002. toa reserve account 
for general renewals, and the sum then available for ap- 
propriation was 15,520/., as against 11,765/., an increase 
of 3755/. 

The Swansea Valley.—The steel trade has been satis- 
factorily employed, but the demand for finished iron and 
steel has not been particularly active. About an average 
quantity of tin plates has been produced. 








Tue British CORPORATION YOR THE SURVEY AND 
Recistry oF Suipprne.—At the sixteenth annual meet- 
ing of the British Corporation for the Survey and Registry 
of Shipping, held in Glasgow, Mr. Francis Henderson, 
the chairman, said that during 1905 the tonnage built to 
their class and rules exceeded the previous year by more 
than 100,000 tons, and the tonnage now building reached 
a total exceeding a quarter of a million tons. This was 
quite 25 per cent. ahead of the state of affairs at that time 
last year. As to the character of the vessels under con- 
struction, the list included 9 turret vessels, 26 cargo 
vessels, 21 cargo and passenger vessels, 2 vessels for the 
American Lakes, 2 topside tank vessels, 1 dredger, 2 
hoppers, &c. At present the society was represented at 
home and abroad by 118 exclusive and non-exclusive sur- 
veyors. Mr. Fred. J. Stephen, in submitting his report 
of the work of the Technical Committee, said that in the 
pe per of the year an exhaustive revision of the rules 
and tables of scantlings was made, bringing them up to 
date in every way, many im nt modifications and 
improvements being introduced. For instance, the steel- 
testing requirements had been brought into line with the 
findings of the British Standards Committee, on which 
the Corporation was represented, and in whose work it 
had taken a keen interest. The committee had also con- 
sidered and issued provisional rules relating to the con- 
struction and inspection of refrigerating P nt on bo 
ship. Perhaps the most important work of the year had, 
however, been that in connection with the revision of the 
freeboard tables. The tendency of design in ship con- 
struction, as shown by the plans considered by the com- 
mittee, was very markedly towards a reduction in number 
of parts, and the obtaining of ter simplicity and 
strength of construction out of the savings in cost and 
weight obtained by the removal of unnecessary complica- 
tions. The demand for single-deck steamers and those 
with unobstructed holds was a onan. Perhaps the 
most interesting developments in this line were those 


represented by the Harroway ‘‘cantilever frame” and the 
Doxford ‘‘beamless and stanchionless turret,” to both of 
which designs the Technical Committee had given very 
careful consideration. 








MISCELLANEA. 


From the report of the United States Geological 
Survey for 1904, just issued, it appears that the output 
of aluminium in the States was 8,600,000 lb., an increase 
of 1,100,000 Ib. on the previous year’s record. 


By means of the electric furnace, M. Moissan has re- 
cently succeeded in actually distilling the refractory 
metals of the platinum group, including iridium and 
rhodium. Palladium, curiously enough, which has a 
melting easy considerably below that of platinum, ap- 
pears to have quite as high a boiling point. 


The great dam, by which is to be converted into a hu 
reservoir as 1600 million cubic feet of water the 
valley of the Urft, in Germany, has now been complete. 
e dam is segmental in plan, its mean ius being 
200 metres. Its height is 58 metres; length at bottom, 
228 metres; and width, 50.5 metres. It contains over 
200,000 cubic yards of masonry. The impounded waters 
are to be used for supplying a hydro-electric power- 
station, the quantity of water dis ble being equiva- 
lent to 3600 kilowatts during 7200 hours per annum ; but 
as the full power will not be taken during so long a 
period, the plant soley installed will be of consider- 
ably greater capacity. The head available will vary from 
230 fc. to 330 ft. Electricity will be generated as three- 
phase current at 5000 volts, which will be transformed up 
to 35,000 volts for transmission by overhead conductors. 
Part of this current is to be supplied to the city of Aix- 
la-Chapelle. The loss on the line is expected to reach 30 
per cent. 


At a meeting of the Institute of Marine Engineers, 
held on February 19, at their rooms, 58, Romford-road, 
Mr. H. Leask read a paper on “ Lubricating Oils.” As 
an aid to the identification of oils, he stated, a knowledge 
of the specific gravity was useful, though it varied con- 
siderably with different samples of the same oils. 
For measuring the viscosity, Sir R. Redwood’s appa- 
ratus was in general use here. In practical work it 
was necessary, he remarked, to avoid oils liable to 
set at moderate temperatures, as difficulties were then 
likely in the matter of getting the oil out of its 
cask if stored in a cold cellar; and for similar reasons 
bearings might be starved by the oil ony to flow. 
Castor oil, he said, was still frequently used for steam- 
ships trading to India, but cooler and cleaner bearings 
cou!d be obtained with mixtures of heavy mineral and 
vegetable oils. For locomotive lubrication refined rape- 
seed oil wes giving way also to compound oils of moderate 
weight and body. Where forced lubrication was adopted, 
a thinner oil could be used than with ordinary siphon 
lubrication. 


Professor H. Piltchikoff, of the University of Charkow, 
recalis the fact that, as early as 1842, Moser observed 
that certain bright metals emit rays capable of affecting 
photographic plates and of ing through thin screens 
of pees &c. Resuming the investigation of these Moser 
radiations, Piltchikoff finds that some metals give rays 
which decompose bromide plates, and some rays which 
restore the decomposed silver bromide. He proposes to 
call the former radiation ‘‘ positive,” and the latter 
‘‘negatiye.” Most metals are positive in this sense; 
osmium and tantalum, negative ; copper and brass give a 
neutral radiation which does not act on silver bromide, 
while cadmium and zinc are positive, and gold and mer- 
cury give no radiation at all. The dryness of the air has 
something to do with the phenomenon, for when the air 
is well dried by phosphorus pentachloride there is hardly 
any radiation, while drying with sulphuric acid does not 
suppress it. The radiation may be of the nature of a 
gaseous emanation, use air currents deflect it, while 
electric and magnetic fields are without influence. But 
the phenomena are, of course, complicated. Piltchikoff 
suggests that the action is due to a kind of heavy metallic 
ions capable of eye through thin screens of metal, 
and also through the human skin. 


Apparently the Oerlikon Company have abandoned 
their attempt to make a commercial success of the Ward 
nard system of electric traction, since we note that 
they have now under trial an electric locomotive fitted 
wit, an a eg commutating motors. The locomotive 
in question has been run on a 3-kilometre length of line 
between Seebach and Affoltern. The current is supplied 
at 15,000 volts from an overhead condactor, the periodicit 
being 15 per second. An automatic cut-out is provided, 
which shuts off the current from the main conductor, 
whenever the current in it éxceeds a certain limit for 
more than a definite but very short time. For this pur- 
an auxiliary line, mounted on ordinary insulators, 
is fixed alongside the main conductor. ‘The metallic 
nae of the high-tension insulators are connected 
to this line through fuses, which operate in case of failure 
of the insulation. At the same time the current through 
the auxiliary line operates magnetic cut-outs, throwing 


ard | out of circuit the defective length of the main conductor. 


The locomotive has two motors, each rated at 200 horse- 

wer. The total weight is 43 tons, and under trial a 
oad of 200 tons has been started up a slope of 8 per 1000, 
and hauled at a speed of 28 miles per hour on the level 
without any sparking. At the starting, with the motors 
in series, the current a strength of 1000 amperes. 








British Moror-Boat Ciup.—At the Sethooming 
Motor Show at the Agricultural Hal], a reception will 
be held, on Friday, March 30, by the British Motor- Boat 
Club, in the Reception Hall, kindly placed at the dis- 
posal of the club by Messrs. Cordingley. Theclub will 
also have, by the courtesy of the proprietors, a stand in 





the gallery. 











[Marcu 2, 1906 
GREENWICH. 


STATION AT 
L.C.C., LONDON. 


ARCHITECT, 


> 


\° ws SERN & me 


LS ee 


SUPERINTENDING 


(For Description, see Page 272.) 





. "4 
-. hi ‘+ 


TRAMWAY POWER 


F.R.LB.A, 


O 
Z 
me 
ee 
fx 
Z 
O 
Z 
ea) 


M. INST. C.E., 


E. 


LONDON COUNTY COUNCIL 
MR. W. RILEY, 








THE 

















Upper Switchboard 
jollery Level, 


Office Flat Level, 67 75 Ubs. RS.J.he%. 12x42Pls. 
OEE ON... 


~ 


+ 
Gallery &. 18° Floor 


. 
| 
' 
' 
' 


Lower Switchboard 


7: 75 Ubs.RS.J.64 Leaiiice Girders:9:6¥8 x 75 Ups. RS.J.6% 12x46 


+180" 
+—}- ROADWAY 





(s201.¢.) 








— NS F542bs AS. 
|] S18x 7X75 lbs. RSJ. || 
) s | 
s & 


2 











ECcaN gmisans 












r switchboard Galil 
x78 7B lbs. : 
&4-12%% 














15%6% 59 Us. 
RSS. 








+N92Z18K7xT75 lbs. RS4. 
244) 16 x's put 








GIRDERS GIRDERS 











Bos £é 


° 
=e 


a 





ER. nous ENGINE 





ROOM st 





31.0 


| 12.6«54 lbs. RSJ. 
| 
tas. ns. 8°% 1S Us 





Level of Flat | 





I2x5x B2Ubs RS 





; 

—+ 
rf 
' 


—“ikepeiit eae * 

















t IATKISUSS RSS 
over. Mens Rooms | OILER 5 OILER - 12x 's" hy 
“al 2-146 x57 4s Re > - aisle) sal wT 
S| % 24x ple : = , a 
xi | a + tat 
2) = 5 sithe. ReSat «5x28 lbs. R Su. ~ 7 eee 
a! ; R ' Level 
pf 18775 tbs. RSS. ff 
2 4 2N%9%% pu fb 
} ' 
| ; 
Hy : 
endnns 4 ' 


— a a ae a ee RT PLT LE EES 





















ENGINEERING, Marcu 2, 1906. 





THE LONDON COUNTY COUNCIL TRAMWAY POWER STATION AT GREENWICH. 
MR. W. E. RILEY, M. INST. CE. F.R.LB.A., SUPERINTENDING ARCHITECT, L.C.C., LONDON. 


(For Description, see Page 272.) 


ROADWAY 


7475 lbs. 














ro 


Weep 


a+ 5a page 
hc mcbik” ghana 


10140 —fe~ 915° —re— 101% 10:1¥6 4-95 ——He- 40°18 10! Ba ~-re 10. 1¥a 4-10! 948 


| 











Aus’ 


Aus’ 
BEL 
EDIN 
FRA 


GER 


GLA! 
INDI 


ITAL 
LivE 
MAN 
NEw 
Nor 


Ror 
Sov 


Tas) 


Unr 


tha 
any 
titl 











Marcu 2, 1906. ] 


ENGINEERING. 





277 








AGENTS FOR “ENGINEERING.” 
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Turner and Henderson, Sydney, N.S. W. 

T. Willmett and Co., Townsville, North Queensland. 
W. OC. Rigby, Adelaide, South Australia. 

Melville and Mullen, Melbourne, Victoria. 

Austria, Vienna : Lehmann and ‘Ventzel, Karntnerstrasse. 

BeLeium : E. F. Satchell, 44, Rue Maraichére, Ixelles-Brussels. 

EDINBURGH : John Menzies and Co., 12, Hanover-street. 

FRANCE Paris: Boyveau and Ohevillet, Librairie Etrangére, 22, 
Rue de la Banque ; Em. Terquem, 19, Rue Scribe. Also 
for Advertisements, nce Havas, 8, Place de la Bourse. 

GERMANY, Berlin : Messrs. A. Asher and Co., 13, Unter den Linden. 

Frankfurt-am-Main : Messrs. G. L. Daube and Oo. (for 
Advertisements). 
Leipzig: F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
Giaseow : William Love. 
Ivp1A, Calcutta: Thacker, Spink, and Co. 
Bombay : Thacker and Oo., Limited. 

Iraty : U. Hoepli, Milan, and any post-office. 

LivERPOOL : Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, Deansgate. : 

New ZgALAND : Gordon and Gotch Proprietary, Limited, Welling- 

ton ; Auckland and Christchurch. 

Norway, Christiania: Cammermeyer’s Boghandel, Carl Johans 

ade, 41 and 43. 
RorrerDAM : H. A. Kramer and Son. 
SovrH Arrica: Oentral News Agency, Limited, Head Office— 
Johannesburg ; and Pretoria, Cape Town, Port 
Elizabeth, Bloemfontein, Durban, and their 
various Branches and Bookstalls throughout 
South Africa. 
TASMANIA : yo me and Gotch Proprietary, Limited, Launceston ; 
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LONDON TRAFFIC. 

THE issue, this week, of two more volumes of the 
Report of the Royal Commission on London Traffic 
brings the “wearemngeay almost to completion, there 
being now but two volumes to come. These latest 
additions are Vols. V. and VI., Vols. I., II., IIL, 
and VIII. having already been placed before the 
public.* It is really surprising to find how much 
there is to say about London traffic. In a former 
issue, when dealing with two volumes alone, we 
estimated the number of millions of words contained 
in them; but the bulk of literature has grown 
beyond calculation, and we can only say that the 
pile of six volumes before us contains considerably 
over a thousand cubic inches. This mass of matter 
is somewhat difficult to deal with, and would be 
altogether unwieldly were it not so well presented, 


7\/and that the secretary to the Commission, Dr. 


Lynden Macassey, has prepared digests by which 
reference to any particular subject is made easy. 
The two new volumes (Cd. 2798, price 19s. 6d., 
and Cd. 2799, price 40s. 9d.) are almost wholly 
pictorial. They consist entirely of maps, plans, 
diagrams, and illustrations ; and in their prepara- 


282| tion the secretary has been assisted by Mr. R. B. 


Dunwoody, the engineer to the Commission. There 
are 117 plans, diagrams, and drawings bearing 
on the evidence given, the majority of which were 
handed in by the witnesses examined. There are 
also six plates prepared by the Commission. These 

lans and diagrams illustrate a variety of sub- 


- jects, extending from the numerous proposed and 
. 


existing lines of tramways and railways, to the 
fluctuations in the money market; the latter a 
subject bearing upon the flotation of traffic schemes. 

a iagrams to be furnished by wit- 
nesses abroad remain yet to be published. Nume- 
rous as are the illustrations now presented, there 
are yet others; but the remainder, we are told, 
are ‘* being preserved to form the stock-in-trade of 
the new Traffic Board for London when it comes 


*These four volumes were noticed in ENGINEERING, 
vol. Ixxx., pages 85, 488, and 625. 








into existence.” The proposals for the establish- 
ment of this Traffic Board were set forth on page 86 
of our last volume. 

Those _— and diagrams that have been pub- 
lished were also selected for the purpose of present- 
ing the chief features of London traffic as a guide 
to the proposed Board of Traffic ; for the Com- 
mission have. had continually in view the time 
when its work will be taken up by the new autho- 
rity. Thus the first plate of the series consists 
of a map, in two sheets, 3 ft. 6in. by 3 ft. 4in., 
showing the boundary, area, and population of the 
City of London, the administrative county, and the 
surrounding country within a radius of 20 miles. 
The Metropolitan boroughs, the county and muni- 
cipal boroughs, and the parishes are defined by flat 
colour, the area and population being printed in 
each case. The boundaries of the Administrative 
County and of Greater London are each defined by 
a well-marked coloured border, whilst existing and 
authorised railways and tramways are shown. This 
valuable map has been prepared at the Ordnance 
Survey Office, Southampton. 

It will be of interest if we give here some of the 
information set forth. The — roper covers 


673 acres, and has a population:o: , 923 persons, 
or forty per acre. ow different the proportion 
would if the figures were taken at midday can 


be judged from the fact that the day population of 
the City is put down at 359,940 ; and this, divided 
by the area of commercial and residential property, 
gives a population of 848 per acre. The Adminis- 
trative County of London has an area of 74,817 
acres, and a population of somewhat over 44 mil- 
lions, or about 60 persons per acre. Greater London 
includes 443,419 acres, and has a population of 
over 6} millions, or 14.6 persons peracre. Greater 
London may roughly be described as an area 
approximately circular, but with a deeply-indented 
outline, and having an average diameter of about 
28 miles, with Charing Cross as its centre. It ex- 
tends beyond Cheshunt on the north, Banstead on 
the south, and it touches Erith on the east and 
Uxbridge on the west. Taking a still larger 
district within a radius of about 20 miles from 
Charing Cross, we have an area of 920,311 acres, 
and a population of somewhat over seven millions, 
or 7.6 persons per acre. In this estimate any 
borough or parish touched by a radius is included. 
Dr. Macassey brings forward further interesting 
figures. Within a circle of 10 miles diameter, 
having Charing Cross as the centre (the area being 
about 78.5 square miles), there is a population of 
4,880,460 persons ; if the circle be extended to 20 
miles diameter (area about 314 square miles), the 
population becomes 6,349,958 persons. In the 
inner circle of 10 miles diameter we find, there- 
fore, by calculation, that we have a population of 
roughly over 62,000 per square mile; whilst in 
the larger circle of 20 miles diameter the popula- 
tion is roughly about 20,000 per square ie. In 
estimating the ebb and flow of traffic it would be 
useful to calculate the population of the annulus 
formed by the 20-mile circle when the inner circle 
is deducted ; that is to say, a ring of territory 
5 miles wide and about 63 miles periphery. The 
areawould be somewhat over 2334 square miles, and 
the population somewhat short of a million and 4 
half, or roughly about 6000 persons per square mile. 
Here our estimate for traflic stops, for it is impos- 
sible to know how many of these persons living in 
the suburbs ‘and the semi-rural districts,. which are 
situated between 5 and 10 miles from Charing Cross, 
travel more or less frequently to the centre of traffic ; 
we only know that a large number pursue their occu- 
pations in the City and its immediate surroundings, 
whilst a not inconsiderable number make frequent 
visits for recreation or business. The latter, how- 
ever, are of less consequence so far as accommoda- 
tion is concerned ; it is the rush hours that form 
the difficult part of the traffic problem. . 
Returning to Dr. Macassey’s figures, we find that 
within the circle of 30 miles diameter there are 
6,696,284 residents, whilst a 40-mile circle contains 
7,003,924 persons. It gives an even more striking 
idea of the magnitude of London when it is stated 
that within a radius of 20 miles of Charing Cross 
one-quarter of the population of England and Wales 
resides ; whilst there are there almost as many 
rsons as in Scotland and Ireland together. How 
ndon attracts will be gathered from the fact that 
of the 44 millionsin the administrative county only 
3 millions were bornin it. An excellent map of the 
area within the boundary of Greater London gives, 
by colour, the density of population. A large area 
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of the outlying districts contains under one person 
per acre; but the greater t outside the county 
of London has a population of from 1 to 26 
ve acre. Willesden, Hornsey, Tottenham, Low 

eyton, and East Ham—all outside the London 
County Council district—have a population of from 
25 to 50 per acre. Within the county of London, 
Greenwich, Woolwich, and Lewisham have a popu- 
lation of from 10.1 to 25 peracre, the other districts 
ranging from 50 to 200 per acre ; the latter figure 
referring to Finsbury, Shoreditch, Bethnal Green, 
Stepney, and Southwark; these being the most 
crowded parts of the Metropolis. 

By means of a diagram handed in by Mr. J. W. 
Bradley there is shown how internal passenger 
traffic of London has increased during thirty-five 
years. In 1867 the journeys per head of the 
population were about 23 per annum; in 1902 
they had increased to 140. It has been calculated 
that the omnibuses of Greater London carry as 
many passengers as all the local railways put 
together, whilst the tramways carry 50 per cent. 
more. The omnibuses of London provide in one 
year for a number of passenger journeys equal in 
number to seven times the population of the 
United Kingdom; whilst one year’s passenger 
journeys on London’s tramways, railways, and 
omnibuses is equal to one journey each for 
three-quarters of the population of the world. The 
increase in tramway traftic is the most striking 
feature on Mr. Bradley’s diagram, it having risen 
steadily from under 40 millions per annum in 1874 
up to over 337 millions in 1902. The London 
General Omnibus Company’s curve starts in 
1864, at about 44 millions of passengers per 
annum. By 1874 it had risen to about 50 mil- 
lions, and was something over 10 millions ahead 
of the tramways traflic. The latter, however, 
soon crossed the former curve, and gaining steadily, 
was in 1902 about 130 millions ahead. The record 
of the omnibus company is, however, remarkable ; 
in 1903—a year later—it was not far from 211 
millions ; in 1902, 200 millions in round figures. 
The London Road Car’s total passenger journeys 
in 1902 was about 70 millions; and, if we could 
include the other omnibuses of different owners, 

ssibly the tramcar and omnibus totals would not 
& far from each other. The two older under- 
ground railways—the Metropolitan and the Dis- 
trict—show but small advances compared with the 
trams and buses. The curve for the former starts 
on the diagram in 1864 with about 15 millions of 
passengers a year. There was a steady rise for 
the next twenty years, the figures in 1884 being 
nearly 80 millions—about the same as the London 
General Omnibus Company at that date. During 
the next ten years a gain of only 10 millions was 
made, whilst in 1902 the total was about 90 millions. 
The last eight years of the whole period con- 
sidered gave a poor record, the curve being almost 
horizontal. The District Railway has shown hardly 
more advance during the last eight years of the 
yeriod, its total in 1902 being roughly about 
50 millions, it having started in 1874 with over 
30 millions. 

1t will be interesting to see, if we ever get the 
figures, how the respective totals compare in a few 
years’ time, when the new methods of traction 
have settled down to work. No sudden rise in the 
steady upward progress of the tramway curve indi- 
cates the introduction of electricity ; but we only 
hive the figures up t> 1902. The introduction of 
petrol motors should do much to improve the 
omnibus traffic ; especially when the weak places in 
motor traction are found by experience, so that there 
may be fewer breakdowns to contemplate by the 
roadside. Much the same may be said regarding 
the ‘‘ electrification” of the underground railways. 
At present the chance of getting to one’s destina- 
tion partakes too much of the nature of a lottery. 
The electric trams would be faster on the whole if 
they did not carry so many passengers on each car, 
thus involving continuous stopping. Even the 
horsed buses often make a quicker average — ; 
whilst the motor buses will leave them far behind ; un- 
less they, too, become unwieldy—a thing that should 
be prevented in the interests of public safety. 

One of the most interesting features in the report 
—-perhaps the most interesting to elderly or middle- 
aged Londoners—is supplied by four maps handed 
in by Mr. R. W. Perks, the chairman of the 
District Railway. They illustrate the growth 


of London in railway mileage, population, and land 
built upon in the years 1845, 1860, 1880, and 1900 
respectively. In the plan representing the first- 





named year, the central area built upon, indicated 
by dark-red colouring, extended from Stepney on 
the east to Paddington on the west. On the 
north, Shoreditch and Camden Town were on the 
confines of the country, but there was a long 
narrow strip of houses branching off to the village 
of Hampstead. A resident near Regent’s Park 
could walk the whole way from his house through 
fields and country lanes to Hendon or Edgware ; 
and back again if he were a good pedestrian, for 
there was no train or tram to carry him home. On 
the South of the Thames, Greenwich was separated 
from Rotherhithe by a wide stretch of market gar- 
dens, patches of which still forlornly exist. 

What is now the Administrative County of London 
had a population approximately of two millions or 
over, an there were 29? miles of railway within 
that area. The London and North-Western Rail- 
way had the still existing terminus at Euston, and 
a connection at Addison Road; the Midland and 
Great Northern Railways did not exist. The Great 
Western Railway reached to Paddington ; the South- 
Western Railway stopped short at Nine Elms, and 
the Croydon Railway at Bricklayers Arms. The 
Blackwall Railway was at one period worked by 
cable. The then Eastern Counties Railway termi- 
nated at Shoreditch, and was joined at Stratford by 
the Northern and Eastern Railway. A line alsoran 
from Stratford to North Woolwich. Another fifteen 
years gave a large extension of the railway system. 
The Great Northern had been constructed, the 
Eastern Counties Railway had amalgamated with 
other lines to form the Great Eastern Railway, 
the South-Eastern had come in from Kent as far as 
London Bridge, and the London and Brighton 
Railway had connected up the South Coast with 
its London Bridge terminus. The London, 
Chatham, and Dover Railway had not heen con- 
structed. The mileage had risen from 29 in 1845 
to 69 route miles. Another twenty years gives, in 
1880, the network of lines with which we are now 
familiar, although the mesh was not quite so close 
as in the present day ; there being then 215} route 
miles within the administrative county, whilst in 
1900 there were 248} route miles within the area. 
The result in the density of buildings is shown 
plainly on the plans, for in 1900 nearly the whole 
of the administrative county had become overspread 
with the dark red colouring, excepting an area on the 
south-east and some patches in the south.* The 
population had risen from about two millions in 
1845 to about 4$ millions in 1900. 

Fed by its railways, London has spread like a 
giant fungus ; or, as Captain Swinton said at his 
Society of Arts lecture last Wednesday, the City is 
in imminent danger of being strangled by her own 
bulk ; a feat needing no small contortionist skill on 
the part of an individual. London is reached from 
the great provincial centres with an ease unparalleled 
elsewhere ; and yet once within its borders, how 
disappointing is that network of railways that 
covers the map of the Metropolis. The lines cross 
and cross in all directions, but to get from one 
suburb to another only a few miles away may take 
nearly as long as to reach a town fifty or sixty 
miles distant. It has been by private enter- 
— alone that this great system of railways has 

een developed ; it could not have been brought 
about by other means. But, great as is the 
motive power of hope of gain, it, like many other 
moving forces, needs control. At present such 
control is, in some respects, exercised over railways 
by the Government ; but it is with regard to safety 
to life and limb, rather than to the convenience of 
passengers, and the saving of time—after all, the 
great object of railways—that legislation deals. It 
is true that before a railway Bill is passed it has to 
run the gauntlet of a Parliamentary inquiry ; but 
however costly and however exhaustive this may 
appear to be, only broad principles are considered; 
and everyone knows how subordinate broad prin- 
ciples are to the way in which their details are 
carried out. Once an Act is obtained, the com- 
pany is practically unfettered in making its arrange- 
ments for traffic, beyond certain statutory regula- 
tions, and it generally proceeds to do so without 
much consideration for anything that does not suit 
its own convenience. Up to the present no general 
co-ordinated plan has been issued for London traffic. 
Each company or corporation has done as seemed 
best in its own eyes; it has been no one’s business to 


* These maps, supplied by Mr. Perks, were published 
th in 1904, in TRACTION AND TRANSMISSION, vol. x., 
plates xviii. to xxi. 





consider the matter from what may be called a broad 
scientific standpoint, and to issue an authoritative 
mandate. The Traffic Board proposed in the Royal 
Commission report would effect this; it would be 
its whole business, and not an occasional occupa- 
tion. It would advise Parliament as to the neces- 
sity of schemes put forward, or upon new legisla- 
tion, and would see that regulations were duly 
observed. 

It is said that, with the new means of locomotion 
now in prospect, the whole area within a radius 
of 12 miles from Charing Cross will soon be one vast 
extent of streets and buildings, forming a city that 
will exceed the combined areas of Liverpool, Man- 
chester, Bristol, Leeds, Cardiff, and Swansea, 
with their suburbs and open spaces. Where the 
people will come from to inhabit this enormous 
Metropolis may well cause wonder; but London 
has never yet wanted population for its ever-in- 
creasing area. Doubtless, however, Londcn will 
spread more by a process of decentralisation, or 
spreading out, than by immigration and births ; in- 
creased traflic facilities point to this end, and _pos- 
sibly causes working towards decrease of population 
may have a marked effect. We refer to the migration 
of factories to the provinces, which has been a pro- 
minent feature during the last few years. There 
are many causes tending in this direction, some 
of them of a wholly artificial nature, and which 
may perhaps work their own remedy ; but when all 
allowances on this score are made, it still remains a 
question whether it can ever be advisable to congre- 
gate a large body of workpeople in a great capital— 
either of a nation or a district—where land and 
buildings might be occupied for purposes that would 
more easily bear a heavy burden of rent and taxes. 

The true mission of London is to be the market 
(not the manufactory), and the legislative centre of 
the Empire. That it is a pleasure centre also 
necessarily follows, and this supplies no small 
part of its monetary importance. An insurance 
company, a bank, or a merchant, will pay a rent 
of thousands a year for premises that would not 
accommodate a very modest manufacturing estab- 
lishment ; whilst the cost of a house in May- 
fair will equal that of a works in the provinces 
covering many acres. All London, it is true, does 
not occupy land as dear as that in Cornhill or May- 
fair, but the tendency of traffic improvement is to 
render outlying parts more valuable for office and 
residential purposes, and thus to drive the factories 
—at any rate, those producing heavy goods or 
employing large numbers of working people—fur- 
ther atield. We do not forget, on the other hand, 
that the speed of railways, tramways, and motor 
buses enables operatives to live at greater distances 
from their work ; and thus the factory may be 
placed nearer the centre of population, whilst the 
workers live where land is less occupied; but, 
even in that case, fares and the time occupied in 
travelling to and fro have to be considered. The 
problem is one that has many sides—for instance, 
the telephone is a most important factor—and only 
time can show what will be the result, but it is 
worth considering whether London will continue 
to increase at the rate it has hitherto done. If 
a large part of the working - class population 
disappear, it will certainly not do so. 








THE INTERNAL ARCHITECTURE OF 
METALS. 

On Friday last, February 23, Professor J. 0. 
Arnold, of Sheffield University, delivered an even- 
ing lecture on the ‘Internal Architecture of 
Metals,” before the Royal Institution. The lec- 
turer commenced by an explanation justifying the 
use of a title which he recognised might appear 
somewhat strange to those not versed in metal- 
lurgical science. If a rod of polished brass or steel 
were taken, it would present to the eye a smooth 
unbroken surface of metal, and nothing could 
apparently be more opposed to the general notion 
of what was commonly understood to be an archi- 
tectural structure. If, however, a section of the 
rod were examined through a powerful microscope, 
it would be found that what appeared a continuous 
substance was built up from a vast number of 
small particles; and it was the order of arrange- 
ment that constituted the architecture of the metal. 
In order to further illustrate this, the author threw 
on the screen a micro-section of pure (99.995) gold. 
Here the various crystals were defined in the usual 
way, some showing quite dark, some light, and 
some intermediate. These differences were due 
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to the orientation of the crystals—some would 
be tilted to a different angle from the others ; for 
instance, a very dark area shown on the right of 
the disc oud represent a crystal tilted so that 
the light it reflected would be thrown outside the 
focal plane of the microscope, whilst the light area 
would appear of the natural bright yellow colour of 
gold. The divisions between the crystals, shown 
by lines, were due to the light effect of the crystals 
not being all on the same plane, so that the light 
reflected at the edges was thrown outside the focal 
plane, causing & dark line on the image. The bar 
of pure gold from which the micro-section was 
taken was extremely ductile, and could be bent 
cold with great ease until the two halves were 
parallel. A micro-section was next shown of a 
piece of gold which had been alloyed with 0.2 of 
bismuth. The effect of this one-fifth of 1 per cent. 
of another metal was most remarkable. The sub- 
stance became extremely brittle, and, if dropped, 
would break like a piece of glass. The reason of 
this was well shown by the micro-section on the 
screen. ‘The mass was crystalline, the different 
crystals being divided by broad and well-defined 
lines. These lines represented areas of an alloy 
of gold and bismuth, the eutectic enclosing the 
gcains of pure gold. In order to test this, some 
of the grains of gold were taken out after the alloy 
hid been broken up, and these grains were sent to 
a goldbeater in Manchester with a request that he 
wuld beat them into leaf, no other remark being 
made. In due time the gold was returned in the 
form of leaf, aiso without remark on the part of the 
goldbeater, and the tenuity of the leaf, as shown 
on the screen by means of a photograph, was 
sufficient evidence that the particles of metal sent 
contained no bismuth. 

It would be seen that the effect of bismuth 
as an alloy for gold was very different from that of 
copper; and the lecturer next proceeded to deal 
with the latter metal, showing a micro-section 
of pure copper, and afterwards a section of the 
same copper alloyed with bismuth. The appear- 
ance of the latter was much the same as that of 
the gold-bismuth photograph, excepting that down 
the centre of the broad lines of bismuth be- 
tween the crystals there were narrow perfectly- 
dark lines. These were due to the cooling effect. 
As the temperature was lowered each cell wall con- 
tracted and drew away from its neighbours, thus 
producing lines of cleavage. 

The lecturer next dealt with brass and bronzes, 
illustrating their micro-structure by means of the 
lantern. He gave, by a practical instance, an 
example of change of character produced in an alloy, 
and the way in which it progressed. The main steam- 
pipe of a vessel had burst, with disastrous results, 
off the mouth of the Thames; the pressure at the 
time being normal and far below that at which the 
pipe had been tested. The pipe was of copper, 
brazed in the usual way. On examination it was 
found that the brazing had changed in character, 
having become, at the part where the burst was, 
nothing more than spongy copper. It was diffi- 
cult at first to account for this, until a key 
to the solution was found in the effect of bilge 
water on a Muntz-metal bolt. The action was 
illustrated by means of the lantern, sections of the 
bolt being shown. It appeared that the bilge water 
had caused the outer part of the bolt to deteriorate 
until only a core of sound metal remained. On 
making a microscopic examination along the seam 
of the burst pipe it was found that only a part of 
the brazing had deteriorated to the extent described; 
though at other parts the action had commenced, but 
had not proceeded far, whilst in another place the 
brazing was quite sound. It was then noticed that the 
seam ran for some distance along the bottom of the 
pipe, whilst further on it gradually ascended to a 
higher part. It was next ascertained that an im- 
proper lubricant had been used in the engine, and 
this had generated a fatty acid, which had on the 
brazing an action analogous to that of the sea-water 
on the Muntz-metal bolt. Where the seam was at 
_ lowest part the attack was most noticeable, the 
razing having become wholly cupreous. As the 
seam left the bottom of the pipe it was less in con- 
tact with the acid, and the damage had not proceeded 
* far. The way in which the structure of the 
razing was changed was well shown by the photo- 
graphs exhibited on the screen. 

The third part of the lecture referred to iron 
_ steel. A micro-section of pure iron was first 
ag on the screen, and the change wrought in 

© crystalline structure by the introduction of 





carbon was well illustrated by means of the lantern. 
The lecturer showed by micro-sections how the 
structure of steel is affected by heat, and illustrated 
the way in which pearlite turns to hardenite, the 
change proceeding from centres, and spreading out- 
wards. The author had been exceptionally fortunate 
in securing examples by which this action was 
shown ; and his collection of micro-sections in the 
series are of considerable value ; not less so because 
some of the results were due to a happy chance in 
regard to time and temperature at which the action 
was arrested. 

The lecture closed with a description of one of 
those ‘‘mysterious failures” of steel which occa- 
sionally appear to puzzle both the engineer and the 
metallurgist. A photograph of a large return-tube 
boiler, intended for a cruiser, was thrown on the 
screen. It was seen to havea crack near the to 
of the outer shell, extending almost from one en 
to the other, and passing through one circum- 
ferential seam. The boiler had been officially tested, 
and had been actually passed by the Government 
inspectors, all conditions laid down having been 
fulfilled. It had been tested to 305 lb. to the 
square inch by hydrostatic pressure, and then te 
60 lb. to the square inch under steam. By way of 
experiment it was determined to try a higher hydro- 
static pressure ; but on 270 lb. to the square inch 
being reached, the boiler gave out in the way 
described. 

The side of the boiler was then removed, and an 
effort was made to flatten the plates by taking out 
the curve to which they had been bent to form the 
boiler shell; but the plate broke right across in 
five places. The steel was subjected to chemical 
tests, the result being good. Static tests were made 
by bending test-pieces double—the plates were 
1 in. thick—and this was done without the metal 
being cracked, photographs of the bent test-pieces 
being shown. The lecturer, who had conducted 
the experiments, had suggested at the meeting 
of the British Association at Cambridge that the 
defect might have been due to the plates having 
been subjected to different heat treatment on the 
two sides, and he therefore had alternating-stress 
tests made in order to discover the truth of this sug- 
gestion, he having concluded that the metal might 
stand the static tests when it would give way under 
alternating stresses. The apparatus by which the 
tests were carried out was illustrated by aid of the 
lantern, and the manner of making the experi- 
ments, by straining the metal a very little beyond 
the elastic limit, was described. These tests, how- 
ever, disproved the lecturer’s view that the one 
side of the plate was sound, and the other defec- 
tive ; for samples cut from either side gave equally 
bad or good results, the number of alternations 
ranging between 230 and 1294. 

As the microscope also had failed to elucidate 
the mystery, Professor Arnold considered that it 
was amongst those phenomena which would not be 
solved until some means were discovered of going 
beyond the gross crystalline structure of substances 
and of observing the molecular structure. 








THE ENGLISH RAILWAY SITUATION, 

On the whole the reports issued by the different 
railway companies giving the results of the past half- 
year’s working have been of a fairly favourable 
character. From a technical standpoint an especial 
interest attaches to the reports of the Lancashire 
and Yorkshire and the North-Eastern Companies, 
since these have now had sufficient experience to 
enable them to arrive at a definite opinion as 
to the value of their electric services. In both 
cases this is favourable, although the chairman 
of the company first mentioned stated at the meet- 
ing of shareholders that, when proper allowance was 
made for depreciation, the total cost per train-mile 
was proving greater than with steam. Since, 
however, the electrification of the line has made it 
possible to accommodate a much greater traffic than 
could have been catered for by the old system, 
the directors are quite satisfied. In fact, if we 
mistake not, the growth of traffic on the Liver- 

1 and Southport line, for some time ante- 
cedent to the adoption of electric traction, had 
been so constant and so heavy that the company 
had to choose between an enormous outlay on 
widenings and station enlargements, or else, as was 
the decision actually taken, to supersede the steam 
locomotive. With the latter very serious delays 
in getting trains in and out of terminal stations 
are unavoidable. After the train pulls up at the 


platform, one locomotive has to be uncoupled and 
another attached at the other end, and after the 
train leaves again the platform is not clear for the 
accommodation of another train until the uncoupled 
engine has also left. The total time required be- 
tween the arrival of one train and the clearing 
of the metals ready for the next is fully five 
minutes. With electric traction, on the other 
hand, since the train can be driven from either 
end, the necessary delay is only that required for 
the motor-man to walk from one end to the other, 
so that the platform need not be occupied for more 
than a couple of minutes. 

In the case of the North-Eastern Railway the 
cost per train-mile has been less in the case of the 
electric trains than it was with the previous steam 
service, the respective costs per train-mile, inclu- 
sive of repairs and depreciation, being 6jd. and 
14$d.; but whilst in the last half of 1903, 2,844,400 
tickets were issued for the steam services, there 
were 3,548,000 bookings in the corresponding half 
of 1905. The additional passengers have been 
carried at a cost of but 50001. more than that of the 
steam services. The fact that the North-Eastern 
Railway finds electric traction cheaper per train- 
mile than steam, whilst on the Lancashire and 
Yorkshire Railway it has been dearer, is, no doubt, 
mainly due to the different conditions under 
which the two systems are worked. The North- 
Eastern Railway Company, which has taken the 
lead in increasing the paying weight of its goods 
trains, has also followed a very similar practice in 
the case of its passenger traffic, with the result 
that though the trains are often uncomfortably 
crowded, the shareholders have benefited substan- 
tially. In accordance with this policy, the company 
in operating its electric services has endeavoured to 
keep its trains fully loaded. Coaches are cut off 
during the less busy hours of the day ; and, in fact, 
whilst the electric train-mileage during the past 
half year was 601,000, instead of 588,000 miles, as 
in the preceding six months, the car-mileage was 
actually diminished, being but 1,899,000 miles, 
instead of 2,189,000 miles. The practice in ques- 
tion has been facilitated by the abolition on 
these trains of the first-class ‘‘smoker ;’ and 
though one result has been to convert many 
holders of first-class season -tickets into third- 
class season - ticket holders, the accounts show 
that the resulting loss of revenue has been far too 
small to discount the economies realised from the 
reduction of idle seating accommodation. Of course, 
in this regard the company, buying its current from 
an outside source, has been in a different posi- 
tion to that in which it would have been had it 
had large sums locked up in the erection of a gene- 
rating station of its own. As matters stand, all 
saving in current by cutting down the length of 
train is a clear gain. But where the standing 
charges of a generating station form a large pro- 

rtion of the total cost, the percentage to be saved 

y cutting off cars during the idle hours of the 
day may well seem hardly worth the trouble in- 
volved. 

Of the other electrical railways, the Metro- 

olitan District has had a bad half-year, the 
oss being 23,7711., in spite of a net increase of 
2,220,000 passengers. Tractive power has cost over 
10,0001. more than before the introduction of elec- 
tricity, and the wages bill has gone up 13,2381., 
mainly owing to each train having a crew of seven 
men, instead of four, as was the case with the old 
steam trains. This increase of the train crew has 
not, so far as our observations have extended, been 
accompanied by any decrease in the time spent at 
the station platforms. This we have frequently 
timed at fully a minute, whilst with the old system 
it was pretty uniformly about 30 seconds, and on 
the Central London now is often well under 16 
seconds. The trains running on the busiest sec- 
tion now number twenty-four per hour, and are to 
be increased by March 1 to twenty-seven per hour, 
and possibly to thirty at a later date. Some sav- 
ing in labour has no doubt been effected by the 
adoption of automatic signalling, which is now used 
all the way between the Mansion House and South 
Kensington. 

Several of the railway authorities state that there 
are indications that they have now reached the limit 
of their losses in those districts in which electric 
tramways have been long established. Thus the 
Midland Company reports that, though they are 
suffering from the trams elsewhere, there are no 
further losses in the Sheffield, Birmingham, and 
Manchester districts, and the Great Central has 
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had a similar experience. The South-Eastern and 
Chatham Company oo still to be suffering in 
this respect in the Metropolitan district, but out- 
side of the 6-mile radius have obtained good results. 
There seems no doubt that the distance with which 
trams can effectually compete with railway com- 
panies is very limited, and the latter can largely 
recoup their losses by developing their long-distance 
suburban traffic by increasing the speed of their 
trains. The time a man can afford to spend on his 
daily journey to and from work is limited, and it 
is absurd for the companies to imagine they can 
develop a large traffic of this kind by trains taking 
an hour, or even 50 minutes, to cover 10 or 12 miles. 

The movement in favour of the heavier loading 
of goods trains continues. On the North-Eastern 
line large sums were expended during the past six 
months in enlarging existing wagons to enable them 
to carry heavier loads. On the Midland Railway 
it is proposed to build a large number of 12-ton 
wagons for the mineral traffic; and even on the 
London and North-Western Railway attention is 
being paid to the heavier loading of trains, and 
the earnings per goods train-mile have risen to 
10s. 1d. 

This company still declined every suggestion 
for the publication of ton-mile statistics, though 
it now appears that the cost of collecting these 
additional data on the North-Eastern Railway 
has only been 8001. per annum, and the Statist 
brings evidence forward indicating that the addi- 
tional economies thus made possible on the North- 
Eastern Railway would, if applied to the London 
and North-Western Railway, have been equiva- 
lent to nearly 400,000/. per annum. Probably 
this is an over-estimate; but the collection of 
ton-mile statistics does undoubtedly tend, in a 
way nothing else can, to establish a spirit of 
competition between the different divisions of a 
railway. It is true that it also provides data for 
criticism, no doubt not always fair, of officials, who 
have natural objections to furnishing a rod for 
application to their own backs ; but criticism, after 
all, has a healthy influence, even if not always 
thoroughly well informed. It is interesting to 
note that the noble chairman of this company 
felt called upon to assert that they were only too 
glad to welcome any suggestion of improvement 
from outside, since whatever the merits of this 
railway company, and they are many and great, 
its attitude towards new ideas has generally been 
one of aggrieved surprise that anyone could think 
an improvement possible in so perfectly managed 
an undertaking. We note, however, that, like the 
lady ‘‘ who protesting she never would consent, con- 
sented,” the company does advance. Double head- 
ing of trains—at one time almost the established 

ractice—is being abolished, the traffic department 
oan at length satisfied that it is possible to obtain 
single locomotives powerful enough to haul heavy 
— trains with punctuality. 

hilst the powerful engines now adopted by 
most of the companies are undoubtedly reducing 
expenses by diminishing the necessity of employing 
assistant engines, they are in other directions 
causing an increased expenditure. Thus the Mid- 
land Company, in view of the very heavy and rapid 
expresses now being run, are about to introduce 
stone ballast over the whole of their main-line system. 
About one-half has at present this ballast, gravel or 
cinders being used on the remainder. Doubts have 
sometimes been expressed as to whether these fast 
and heavy trains actually pay, but all the com- 
panies appear to be agreed that they do. 








THE REPORY OF THE TRADE 
DISPUTES COMMISSION 

Emp overs will have read with feelings of some 
uneasiness the ye of the Royal Commission on 
Trade Disputes. It was anticipated that this Com- 
mission of learned gentlemen would suggest some 
modification of the law relating to trade unions, that 
they would probably do something to unloose these 
bodies from the fetters which at present so closely 
bind them ; but it was never expected that unions 
would be granted a degree of immunity from legal 
penalty which puts them in a position much higher 
than that at present occupied by any society, cor- 
poration, or individual. et, if the recommenda- 


tions of the majority of the Commission are drawn 
up in the form of a parliamentary Bill, and even- 
tually become an Act of Parliament, it appears to 
us that many of the extreme hopes of the trade 
unionists will be fulfilled. 





There are one or two facts, however, which mili- 
tate against the view that Parliament will adopt 
the recommendations of the Commission in their 
entirety. On the one hand, it is doubtful whether, 
having —_ to the opinion of the Commissioners 
upon the Taff Vale Railway case, their recommenda- 
tions would go far marcas | to please the more ex- 
treme amongst the representatives of labour, and, 
indeed, having regard to the Trade Disputes Bill 
introduced by Sir Charles Dilke, these representa- 
tives seem to demanda complete reversal of that deci- 
sion ; on the other hand, it is to be remembered that 
the recommendations contained inthe report embody 
the opinions of only three out of five of the Com- 
missioners. Two influential members—Sir Godfrey 
Lushington and Sir William Lewis, the one an emi- 
nent lawyer, the other an important employer who 
has had many years’ experience of trade disputes— 
dissent from many of the views put forward by their 
brethren. We are persuaded that there are members 
on both sides in the House of Commons who will 
be found to hold views similar to those of this 
influential minority, and who will oppose any legis- 
lation which will have the effect of nullifying the 
judgment in the Taff Vale case. 

Although the findings of the Commissioners are 
each and all of them interesting and important, 
there is none of such moment as their unanimous 
decision in favour of the Taff Vale judgment. The 
effect of that judgment is now well known. It 
decided, in effect, that a trade union may be sued 
in its corporate capacity for any wrongs committed 
by agents for whom it is responsible. The Com- 
missioners point out that there is no rule of law so 
elementary, so universal, or so indispensable as the 
rule that a wrong-doer should be made tv redress 
his wrong. ‘If trade unions were exempt from 
this liability, they would be the only exception, 
and it would then be right that that exception 
should be removed. That vast and powerful insti- 
tutions should be permanently licensed to apply 
the funds they possess te do wrong to others, and 
by that wrong inflict upon them damage, perhaps 
to the amount of many thousand aie, and 
yet not be liable to make redress out of those 
funds, would be a state of things opposed to 
the very idea of law, and order and justice.” This 
passage is sufticiently impressive in its obvious good 
sense. As we shall presently see, however, it is 
strangely inconsistent with certain recommenda- 
tions of the majority of the Commissioners. In 
the meantime we recognise that the Commissioners, 
by affirming the judgment in this famous case, 
refrain from putting the trade unions above the 
ordinary law of — to which all His Majesty’s 
subjects are amenable. 

Seeing that the more ardent amongst the Labour 
leaders are clamouring for a total reversal of the 
Taff Vale judgment, this decision is not likely to 
be well received, and it is even doubtful whether 
supporters of the present Government will be 
content to allow the Taff Vale case to remain 
declaratory of this important branch of trade- 
union law. We must, however, await developments 
before saying more on this point ; at present we 
propose to deal seriatim with the proposals made by 
the Commissioners. 

To understand these recommendations some 
knowledge of the existing law relating to trade 
unions is necessary. In order therefore to enable 
our readers to appreciate the exact changes in the 
law which the Commissioners recommend, we pro- 
pose to set out their recommendations and explain 
their meaning by simple illustrations. Some of 
these recommendations are comparatively harmless; 
others go far towards removing the benefits which 
the Taff Vale judgment has conferred upon the 
country at large. 

For convenience, we are dealing with these re- 
commendations a little out of the order in which 
they appear in the report. It is recommended that 
an Act should be :—(1) ‘*To declare trade 
unions legal associations, and (2) to provide that 
facultative powers be given to trade unions either 
(a) to become incorporated, subject to proper condi- 
tions, or (6) to exclude the operation of Section 4 of 
the Trade Union Act, 1871, or of some one or more 
of its sub-sections, so as to allow trade unions to 
enter into enforceableagreements with other persons 
and with their own members.” While trade unions, 
since 1871, have been lawful associations in the 
sense that they are not illegal as being in restraint 
of trade, they are nevertheless subject to many dis- 
abilities. Thus the Courts cannot enforce agree- 
ments between a trade union and its members, or 





between one trade union and another. _.The Com- 
missioners (with the exception of Sir William Lewis) 
are of —e that they should be capable of en- 
forcing their rules, and of entering into agreements. 
Sir William Lewis, in his minority report, has much 
to say in —— to the second of the above 
proposals. He points out that the unions have not 
asked for power to enter into such agreements, 
and that they are not likely to do so. Qur readers 
will recollect that Section 4 of the Trade Union 
Act, 1871, enumerates a number of matters with 
regard to which an agreement shall: not-be capable 
of enforcement in a court of law. For instance, a 
rule to the effect that ‘‘no member of the union 
shall work with a non-union man” cannot, at 
present, be enforced by action. If the proposal of 
the Commissioners becomes law, such a rule could be 
enforced. Sir William Lewis writes, with much show 
of reason, that ‘‘ the power to sue for benefits is one 
to which no body probably would object, except the 
unions themselves. But I think Parliament would 
decline to allow the law to be used to prevent work- 
men from working, or to compel workmen to main- 
tain a trade union.” In our view it would be little 
short of calamitous if the courts of this country 
were in a position to enforce rules’ which, while 
ostensibly made for the benefit of the workmen, 
were really in restraint of the liberty of the subject. 

The next recommendation is as follows :—‘‘To 
declare strikes, from whatever motive or for what- 
ever purposes (including sympathetic or secondary 
strikes), apart from crime or breach of contract, 
legal, and to make the Act of 1875 to extend to 
sympathetic or secondary strikes.” 

It was decided, in the case of Gibson v. Lawson 
(1891) 2Q.B. 558, that Section 3 of the Conspiracy 
and Protection of Property Act, 1875, legalised 
strikes in the broadest terms, subject to the excep- 
tions contained in the fourth section (as to inducing 
persons employed in the supply of gas or water), 
and in the fifth section (as to strikes leading to a 
breach of contract involving injury to persons or 
property). In view of this declaration of the law, 
it is a little difficult to see how it can be made more 
definite by a statutory enactment. One object of 
the recommendation, however, appears to be to 
extend the Act of 1875 to sympathetic strikes. 

The Commissioners next make the suggestion 

that itshould be declared by Act of Parliament that 
‘*to persuade to strike—i.e., to desist from work- 
ing, apart from procuring breach of contract—is not 
illegal.” The question whether such a declaration 
would involve a change in the law of England is 
not by any means easy to answer. In nearly all 
the trade-union cases which have come before the 
Courts the issue has been clouded by the fact that 
there was persuasion to break a contract. We do 
not know of any case where the exact question has 
been decided. Under the present law, however, it 
is clear that it is illegal for a number of persons to 
conspire together to persuade a man to do that 
which he has a right to do ; and the proposal under 
consideration is made with a view to declaring 
persuasion legal, so that the Commissioners may 
justify their proposed amendment of the law of 
conspiracy, with which we shall presently have to 
deal. 
By their next recommendation the Commis- 
sioners would declare that ‘‘ an individual shall not 
be liable for doing any act not in itself an actionable 
tort only on the ground that it is an interference 
with another person’s trade, business, or employ- 
ment.” The man who is unfamiliar with legal 
phraseology will ask, with reference to this ques- 
tion, ‘‘ What is an actionable tort?” We might 
instance libel or trespass, but that does not carry 
the matter much further. So far as.we are aware, 
it is not at present actionable for A to persuade B 
not to enter into the employment of C. In sucha 
case, C may not bring an action against A, and the 
Commissioners ap to recommend that the fact 
of C being able to a that he will suffer in his trade 
or business from A’s action should not strengthen 
his hand. In this the Commissioners would appear 
to be leading up to a further recommendation, 
which they make a little later—namely, that the 
mere fact of a number of persons conspiring 
together to do the act complained of does not 
increase the gravity of the offence. 

The next two recommendations of the Commis- 
sioners are fraught with enormous importance to 
employers of labour. They are to provide for the 
facultative separation of the proper benefit funds of 
trade unions, such se tion, if effected, to carry 
immunity from these funds being taken in execu- 
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tion. Secondly, ‘‘To provide means whereby the 
central authorities of a union may protect them- 
selves against the unauthorised and immediately dis- 
avowed acts of branch agents.” 

The first. of these meets with the approval of 
only three Commissioners. Sir Godfrey Lushing- 
ton and Sir William Lewis wholly fail to see why 
the benefit funds should be rendered immune 
from liability. Suppose it were suggested that 
the funds of a railway company should be set 
apart in such a way as to be incapable of being 
drawn upon to pay damages for injuries to the 

ersons and property of the travelling public. 

Vould there be any outcry? If railway companies 
and limited companies of all kinds are not immune, 
has any substantial reason been put forward why 
trade unions should be put upon a pinnacle by 
themselves? Sir William Lewis says :—‘‘ It is not 
easy to see why, as a matter of justice, the claims 
of members to provision made by themselves, and 
for themselves, against old age, sickness, &c., 
should be deemed superior to the claims of outsiders 
to reparation of the wrongs which those members, as 
represented by their unions, have committed against 
them.” This suggestion to render the benefit funds 
—and so far as we can see there would be nothing 
to prevent all the funds being assigned for this 
purpose—wholly immune is bad enough; but 
when we couple it with the next recommendation 
—i.e., that which would make the unions irre- 
sponsible for the acts of their branches—it becomes 
far worse. To obtain redress and to make union 
funds liable for damages it would appear to be neces- 
sary to show (a) that the acts complained of were 
authorised or connived at by the central authorities, 
and (b) that there are funds which are not set 
apart. Otherwise the union, although it may 
indirectly benefit by the unlawful acts complained 
of, may escape scot free. In our view, if the 
union as a whole is not to be responsible for the 
acts of one of its branches, the liability should fall 
upon the branch and the funds collected by that 
branch. 

Suppose, for example, the committee of a union 
in a small country town wrongfully procure the 
dismissal of a man who is not working in accord- 
ance with the rules of the union. If an action is 
brought against the union as a whole, the defence 
will be :—‘* We, as a body, are not responsible.” 
The plaintiff is then relegated to his action 
against the actual persons who procured his dis- 
missal, who are probably men of straw, and through 
whom the union funds may not be attached, inas- 
much as all the funds collected at the branch will 
probably have been long since transmitted to head- 
quarters. Here, then, ts immunity from wrongful 
acts which will be accorded to trade unions by the 
very fact of the law of principal and agent being 
modified in their favour. Seeing that a large part 
of the business of a trade union is carried out by 
its branch offices, it is easy to understand how 
formidable this amendment of the law may prove 
to be. 

Assuming, however, that the law is amended in 
the sense which the majority of the Commissioners 
appear to desire, there is one thing left to console 
employers and others who are injured by the un- 
lawful acts of the unions and their officials. If the 
action fail against the union, individual members 
and officers may still be sued. True, they may be 
men of straw who cannot pay the damages awarded 
against them. But one must not lose sight of the 
fact that nearly all the Labour Members in Parlia- 
ment are trade-union officials; and it is probable 
that the next Parliament will contain many more 
representatives of these bodies. Failure on the 
part of a judgment debtor who happens to be in the 
House may involve an appeal to the Bankruptcy 
Court, and an undischarged bankrupt may have 
no voice in the proceedings of the House of Com- 
mons. In view of these facts, the unions are not 
likely to deny their liability for the acts of those 
who happen to represent them in Parliament. 

_ Passing on to the law of picketing, the Commis- 
sioners propose :—‘‘ To alter the 7th section of the 
Conspiracy and Protection of Property Act, 1875, 
by repealing Sub-section 4 and the proviso, and in 
lieu thereof enacting as a new sub-section (which 
would also supersede Sub-section 1) :—‘ Acts in such 
& manner as to cause a reasonable apprehension in 
the mind of any person that violence will be used 
to him or his family, or damage be done to his 
property.’ ” 

_ The effect of this somewhat abtruse recommenda- 
tion is to abolish the present restriction upon 


picketing (i.e., watching and besetting), and merely 
enable any person who, in the course of a e dis- 

ute, has reasonable apprehension of violence, to 
institute proceedings in a court of summary juris- 
diction. At the present time, thanks to the decision 
of the courts in the case of Lyons v. Wilkins, 
picketing may be restrained by injunction, and an 
injunction may be obtained against the union as a 
whole. If the law be altered in the sense desired, 
it will be no longer possible to obtain an injunction 
to restrain that watching and besetting of houses 
which has proved to be such a valuable and power- 
ful weapon in the hands of those who have the con- 
duct of astrike. Of course, the law of tres may 
still be invoked ; but the cost of proceedings in a 
civil action for trespass are such that no working 
man could be expected to have recourse to that 
remedy. We can only express our astonishment 
that the Commissioners have made this recommen- 
dation ; especially when they say, in the body of 
the report :— 

“The truth is that picketing, however con- 
ducted, when it consists of watching or besetting 
the house, &c.—and it is to be observed that the 
statute places no limit to the number of persons 
attending for the purpose only of obtaining or 
communicating information, or to fhe length of 
time during which such attendance may be main- 
tained—is always and of necessity in the nature of 
an annoyance to the person picketed. As such it 
must savour of compulsion, and it cannot be doubted 
that it is because it is found to compel that trade 
unions systematically resort to it.” 

Both Sir Godfrey Lushington and Sir William 
Lewis strongly dissent from the recommendation we 
have criticised, the latter saying :—‘‘I am at a loss to 
understand how my colleagues, who in the majority 
report which they have signed have given their 
opinion as to what ‘ watching and besetting’ is in 
practice, could have brought themselves to make a 
recommendation which removes ‘ watching and be- 
setting’ from the list of criminal offences and ipso 
facto legalises it. We have had before us witnesses 
representing every leading trade and industry in 
the United Kingdom, and they are unanimous in 
saying that in practice such a thing as ‘ peaceful 
persuasion is unknown.” 

We now come to the last, one of the most im- 
portant, and, to the non-legal mind, the most 
obscure recommendation of the Commissioners. 
They suggest legislation ‘‘To enact to the effect 
that an agreement or combination by two or more 
persons to do or procure to be done any act in con- 
templation or furtherance of a trade dispute shall 
not be the ground of a civil action, unless the 
agreement or combination is indictable as a con- 
spiracy, notwithstanding the terms of the Con- 
spiracy and Protection of Property Act, 1875.” 

Let us recall something of the legal history of 
trade unions with a view to understanding this 

e from the report. Prior to 1875 it was the 
law that although an act done by one man in 
furtherance of a dispute might not be punishable 
as a crime, a number of persons conspiring together 
to do that act might be indicted as for a criminal 
conspiracy. This being considered to press harshly 
upon the workmen, it was provided by Section 3 of 
the Conspiracy and Protection of Property Act, 
1875, that ‘‘ An agreement or combination by two 
or more persons to do or procure to be done any 
act in contemplation or furtherance of a trade dis- 
pute between employers and workmen shall not be 
indictable as a conspiracy if such act committed by 
one person would not be punishable as a crime. 
What is now desired is that there shall be no right 
of civil action for conspiracy to do something in 
furtherance of a trade dispute, unless the con- 
spirators might also be criminally indicted. 

Let us endeavour to indicate the meaning of the 
proposed alteration in the law by a simple illustra- 
tion. Suppose the members of a union agreed to- 
gether to assault every ‘‘ blackleg” who came toa 
particular job. They could be either indicted for con- 
spiracy, or, if their object was carried into effect, 
sued in a civil court for damages for conspiracy. 
Suppose, however, they merely persuaded work- 
men to break their contracts of employment, and 
to come out on strike. As the law now stands, 
they could not be indicted for this; but if the 
strike took place, they could be sued for damages 
for conspiracy to injure in a civil court. Even if 
they merely succeeded in persuading a workman 
not to work for a particular employer, it is conceived 





that that employer might now sustain an action 
for conspiracy to injure. What the Commissioners 





apparently desire is that the right of action for civil 
conspiracy shall be abolished. In other words, they 
desire to abolish that wholesome principle of the 
common law that an Act which is comparatively 
harmless when done by one person may easily 
become harmful, and should be capable of redress, 
when it is done by many acting in concert. In 
making this recommendation they appear to us to 
depart from the excellent doctrines which they 
propounded when dealing with the Taff Vale 
judgment ; and, as Sir William Lewis points out, 
they do not seem to act in complete accord with 
the following e, which appears. elsewhere in 
their report :—‘‘ When trade unions come in 
contact by reason of their own actions with out- 
siders, and ex hyphothesi wrong those outsiders, 
there can be no more reason that they should be 
beyond the reach of the law than any individual 
partnership or institution.” 

In conclusion, we think that this report is likely 
to prove unsatisfactory to employers and employed ; 
to employers, in that it seems to rob them of some- 
thing of that measure of justice which has been 
conceded during the last five years of strenuous 
litigation ; to the trade unions, in that it does not 
favour a cowplete reversal of the Taff Vale decision. 
Howsoever the parties may differ as to the value of 
the recommendations in the report, from the point 
of view of legislation, it will be admitted that the 
Commissioners have laboured honestly and sincerely 
to evolve some guiding principles from one of the 
most chaotic branches of the law of England. 
Whether, and how far, those principles will be 
adopted in forthcoming legislation remains to be 
seen. 








THE PROPOSED BARRAGE OF THE 
THAMES, 


A MEETING, presided over by the Lord Mayor, 
was held at the Mansion House last Wednesday, 
when the promoters of the Thames Harbour Bill, 
to be submitted to Parliament this session, laid 
their scheme before an audience fully representa- 
tive of the different interests which would be 
affected, either favourably or the reverse, by the 
adoption of the proposed measure. 

he plan has already been referred to in our 
issue of January 19 last. The suggestion is to con- 
struct at Gravesend a great dam, which will hold 
up the water level above it to that of the ordinary 
spring tide, thus converting the river from Graves- 
end to Teddington into a vast lake. That the 
scheme has some advantages is obvious, since 
it would be a great gain if ocean-going steamers 
could lie alongside river wharves in place of 
having to enter into docks, as at present; but 
the proposal is also not free from serious draw- 
backs, and the sense of the meeting turned out 
to be most decidedly averse to any such revo- 
lution in the present régime of the river. The 
question may, of course, be approached from two 
standpoints—the technical and the eommercial. 
As a mere matter of engineering, the scheme is 
undoubtedly quite feasible, and at no veryinordinate 
cost, the total expenditure, including compensation 
for interests injured, provision for repairing and 
strengthening river walls, and for pumping from low- 
lying lands, is estimated at 5millions. Atthe present 
moment the Belgian Government is engaged on a 
scheme for improving the Port of Antwerp, esti- 
mated to cost ten millions. Twenty-five millions 
sterling have been spent on the improvement of 
Hamburg, Bremerhaven, &c., and Liverpool during 
the past fifteen years has spent 12 millions on 
improving the Mersey, and has now in hand 
schemes estimated to cost 4 millions more. Of 
the total of 5 millions at which the cost of 
the barrage scheme is estimated, the dam 
itself would cost 3 millions. Another million 
would be required for the erection of pump- 
ing stations, and the repair and strengthening 
of river walls, whilst the remainder would be ex- 
nded in compensation to such interests as might 
be adversely affected. The pumping needed is not 
very serious. Below the River there are about 
26 square miles of marsh land, lying 7 ft. to 8 ft. 
below high-water level, and from which it would, 
under the changed conditions, be necessary to pump 
all drainage and percolation water, for which it is said 
44 separate pumping stations would be necessary; 
and it would further be advisable to construct about 
16 miles of river wall. Above London there are 
certain areas lying about a couple of feet below 
high-water mark, and still larger areas where, to 
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avoid the depreciation of property by the rise of the 
subsoil water-level, drainage works would be neces- 
sary, and for this eighteen pumping stations would 
be needed, in addition to five more to raise the 
effluents from the sewage works of certain local 
authorities. In all, however, the amount of pumping 
required is nothing very excessive, and from the 
purely engineering standpoint its necessity consti- 
tutes no very serious handicap to the scheme. It 


is, moreover, of interest to note that amongst the |: 


schemes proposed for dealing with London sewage, 
before the erection of the present works at Cross- 
ness and Barking, was one for constructing much 
such a dam as that now proposed, and discharging 
the effluent below this. The scheme was strongly 
supported, and did not fail by much from being 
that finally preferred. 

As for the dam itself, a foundation of solid chalk 
is available at the suggested site; and, with the 
experience in such works now available, it could 
doubtless be constructed without any very excessive 
interference with the traffic of the river, save in 
times of exceptional stress, such as is occasioned by 
fog, when the arrivals of several days are detained 
in the lower river, waiting for the weather to 
clear. The suggestion that the construction of 
the barrage would cause shoaling of the — at 
the lower estuary of the Thames is probably quite 
illusory, since at this point the average scour 
would not be affected by more than a fraction of 
1 per cent. In the higher estuary, of course, the 
abstraction of water would be more serious; but here 
dredging would be possible. On the whole, there- 
fore, the project would appear quite feasible ; but 
that is, of course, quite a different matter from 
saying that it would prove commercially advisable. 

On this point the opponents of the scheme ex- 
pressed themselves very strongly, and had with 
them the vast majority of the meeting. It was 
pointed out that at the present time only one-half 
of the 700 vessels passing daily up and down the 
river have to be locked, whereas in the plan 
suggested every vessel would have to pass through 
alock. Moreover, at times after fog the river as 
it stands is none too wide at Gravesend to accom- 
modate the resulting congestion of traffic, and the 
necessity of locking through the barrage all the 
traffic thus accumulated would certainly involve 
very serious delays. The present method of hand- 
ling the trade would, moveover, be revolutionised. 
As matters stand, 80 per cent. of the total tonnage 
entering the port is transferred to barges, the 
need for which would be largely reduced by the 
scheme proposed. The capital invested in these is 
enormous, so that heavy compensation to the owners 
would be necessary. It is further claimed by the 
latter that the cost of running those barges, which 
would still be used, would be greatly enhanced. At 
present they come up with the tide, and go down 
with it. The existing freight rate for these dumb 
barges, as they are called, it appears, is 10d. per 
ton for the 40 miles’ trip up river from Gravesend, 
and it is claimed that, as steam towage would 
be necessary on the abolition of the tide in the 
manner proposed, the rate would have to be 
advanced another 6d. The rate quoted of jd. 
per ton-mile seems high in view of the very 
favourable conditions, and is additional evidence 
in favour of Senator Hill’s contention that a rail- 
way built for goods traffic only could be worked at 
a profit with lower rates than the best waterway 
ever constructed. Presumably, however, the 
charge quoted includes certain terminals; but the 
small size of these barges—which was said to be 60 
tons—must always be a handicap in the matter of 
reducing expenses to the lowest possible limit. On 
the other hand, large craft might lack full cargoes. 








AMERICAN IRON AND STEEL 
PRODUCTION. 

Tue elaborate returns gathered by Mr. James M. 
Swank for the American [ron and Steel Association 
—returns received directly from every furnace in 
the country—show that in 1905 the output of pig 
iron in the United States reached the large total of 
22,992,380 tons, of 2240 lb. As compared with 
the previous year, this represents an increase ‘of 
about 6,500,000 tons, and as compared with the 
previous best—that of 18,009,252 tons in 1903— 
an increase of close upon 5,000,000 tons. Divided 
into half ~- yearly periods, the production was 
11,829,205 tons in the last six months and 
11,163,175 tons in the first six months of 1905. 
This contrasts with 8,323,595 tons in the last six 


months of 1904 and 8,173,438 tons in the first six 
months of 1904. The following shows the output 
in half- yearly periods back to the beginning 
of 1896 :— 


Production of Pig Iron in Hualf-Yearly Periods. 


Gross Tons. Gross Tons. 

1896—I1st half .. 4,976,236 1901—Ist half... 7,674,613 
2nd ,, .. 3,646,891 2nd ,, .. 8,203,741 
1897-—Ist ,, 4,403,476 1902—Ist ,, 8,808,574 
2nd ,, .. 5,249,208 2nd ,, .. 9,012,733 
1898—I1st ,, .. 5,869,703 1903—lst_ ,, .. 9,707,367 
2nd ,, .. 5,904,231 2nd ,, .. 8,361,885 
1899—I1st ,, .. 6,289,167 1904—Ist__,, 8,173,438 
2nd ,, .. 7,831,536 2nd ,, .. 8,328,595 
1900—Ist ,, 7,642,569 1905—Ist ,, .. 11,163,175 
2nd ,, 6,146,673 2nd ,, .. 11,829,205 


The above totals show more eloquently than 
words the progress which has been made in the 
American pig-iron industry during the last ten 
years, and especially the great transformation in 
conditions during the two years. The first half 
of 1904 marked the end of the last period of de- 
pression. Recovery began late in that year, and 
the revival has continued at an accelerating pace 
ever since then. In 1905 activity and buoyancy 
were the dominant features almost from beginning 
toend. There was only one occasion during the 
year when there was even a suspicion of a halt, or 
the slightest doubt concerning the future. This 
was in April and May. Then the tone was dis- 
tinctly weak, and orders for the time being were 
almost completely withheld, buyers evidently fear- 
ing a serious relapse, and not wishing to be loaded 
up with goods should such a state of things develop. 
In the meantime mills and furnaces were kept busy 
on orders previously given. The expected relapse 
never came. Curtailment of production was prac- 
tised, asa matter of precaution, and during the sum- 
mer months the output of iron fell off. But the 
tone quickly improved, and soon a feeling of unre- 
strained buoyancy again prevailed, with the pro- 
duction at the close, as already indicated, on a 
scale never before equalled. The reasons for this 
remarkable revival and expansion are recapitu- 
lated by the New York Commercial Chronicle. The 
railroads are the largest consumers of iron and 
steel in the country, and during 1905 they were 
practising extreme economy, owing to the great 
shrinkage in the market values of their securities 
which had occurred in 1903, and which had so dis- | 
turbed confidence that they found it impossible to | 
raise money for ordinary new capital needs. During 
1904 confidence again revived, and the railroads 
once more placed liberal orders for rails, equip- 
ment, and supplies. But many of these orders, 
though given in 1904, were not executed until 
1905. During the progress of 1905 further enor- 
mous orders were placed. Owing to the fact that 
the customary annual additions to equipment, 
motive power, and facilities had not been made in 
1904, the roads became seriously handicapped in 
handling the enormous volume of tonnage which 
was being offered, and hence further orders were 
imperative. The situation, in effect, was that, 
besides the normal purchases and orders which are 
required in a year of large tonnage and prosperous 
trade conditions, the railroads had to make good 
the deficiencies of the twelve months preceding. 
There thus developed an inquiry and demand of 
extraordinary magnitude, which the iron and steel | 
plants found it practically impossible to meet. 

No information is available this time regarding | 
the stock of iron on hand. At the request of | 
many iron-makers, the collection of unsold-stock | 
statistics has been abandoned by the American 
Iron and Steel Association. But as the demand 
was so active, it is assumed, not unfairly, that 
there was no addition to these stocks during the 
year. On this basis, and taking into account the 
imports and exports, we get the following, indi- 
cating the domestic consumption :— 








Pic Iron Propuction ; Stocks, 


In these figures allowance has been made merely 
for the imports and exports of pig iron by itself— 
not of iron and steel in all its forms—the object 
being to show the home use of the pig metal. If 
all forms of iron and steel imported and exported 
were taken into account, the domestic consumption 
of iron and steel for 1905 and 1904 would figure out 
less than the above figures, since there was a large 
excess of exports over imports in those years ; while 
the consumption for 1903 would figure out more, 
since in that year the imports greatly exceeded the 
exports. Taking all kinds of iron and steel reported 
by weight, the exports last year were 1,009,243 tons. 
In the agen year the exports had been 1,167,709 
tons. In 1903 they were only 326,590 tons, and 
in 1902, 375,078 tons. The net exports show a 
larger falling off, owing to the fact that the im- 

rts of iron and steel increased somewhat. This 
increase was almost entirely in the raw material— 
pig iron—for which the demand was so urgent. Of 
all classes of iron and steel the imports were 
416,454 tons, against 266,398 tons in 1904; both 
amounts look very small alongside the 1,178,797 
tons imported in 1903 and the 1,206,813 tons in 
1902. OF the total in 1905, 212,465 tons consisted 
of pig iron, and of that in 1904, 79,500 tons. 

Figures relating to the output of Bessemer steel 
in the United States during last year are also 
furnished by Mr. Swank. This gentleman puts 
the total of steel ingots and castings at 10,941,375 
tons, or over three million tons in excess of the 
— for 1904, which was only 7,859,140 tons. 

he total also considerably exceeds that of 1902, 
the year of previous maximum production of 
Bessemer ingots, when 9,138,363 tons were made. 
This is noteworthy expansion, but is only one item 
in the growth in steel production. If we may 
judge from the record of previous years, the open 
hearth product will also show a very important 
increase for the year. In the following table is 
recorded the Bessemer production of ingots and 
castings by States during the last four years :— 


Production—Gross Tons. 














— 1905. 1904. 1903. 1902. 1901. 
—e Se ti 
Pennsylvania, 4,491,445 | 3,464,050 3,909,436 4,209,326 4,293,439 
Ohio .. --, 8,131,149 | 2,050,115 2,350,124 2,528,802 2,154,846 


250 | 1,257,100 | 1,366,569 |.1,443,614 1,324,217 
986,690 | 956,621 | 940,309 


Illinois --| 1,651, 
Other States) 1,667,531 | 1,887,185 


The bulk of the whole Bessemer steel product, it 
will be seen, is still supplied by two states—namely, 
Pennsylvania and Ohio—though Illionis also fur- 
nishes a large amount. It is pointed out by Mr. 
Swank that while Pennsylvania is still far ahead 
of other states as a producer of Bessemer steel, 
Ohio is fast looming up as a powerful competitor. 
When the new standard Bessemer steel plant 
now being built at Youngstown is completed and 
put in operation, he states, Pennsylvania’s present 
lead will be materially reduced. Complete figures 


| are also given thus early regarding the production 


of all kinds of rails in 1905, not alone Bessemer 
steel rails, but others as well. However, in this case, 
unlike that of steel ingots, the Bessemer product 
constitutes almost the whole output of rails. The 
make was 3,118,675 tons, against 2,137,957 tons in 
1904, the increase thus being almost 50 per cent. 
This brings out strikingly the difference in rail- 
road condition in the two years. Prior to 
1904 the rail product had been running for three 
years at pretty nearly even figures, the largest total 
reached having been 2,946,756 tons in 1903. As 
compared with that total, the 1905 figures show an 
increase of nearly 250,000 tons. This is on the 
basis of Bessemer rails alone. Including the small 
amount of rails of other kinds, the increase is still 
larger. The total rail product for 1905 is given as 


| 3,372,257 tons, against 2,284,711 tons in 1904 and 


Imports, &c.—Tons or 2240 Lp. 


! 1 ! 


1903. 1902. | 1901. 1900. 

















— 1905. 1904. 

Stock of pig, January 1 o 446,442 598,489 49,951 73,647 | 446,020 68,309 
Production during year 22,992,380 16,497,033 18,009,252 17,821,307 15,878,354 13,789,242 

Totalsupply ..  ..| 23,438,822 17,095,522 18,059,203 17,891,954 | 16,324,374 18,857,551 
Stock end of year ms ‘a 446,442* 446,412 598,489 49,951 | 73,617 446,020 
Consumption of home pig 22,992,380 16,649,080 17,460,714 17,845,008 | 16,250,727 13,411,531 
Importsof pig .... 212,465 79,500 599,574 619,354 | 62,930 52,565 

Total = ro «-| 28,204,845 16,728,580 18,060,286 18,464,357 16,313,657 13,464,096 
Exports of pig .. “es a 49,221 49,025 20,319 27,487 81,211 286,687 
Domestic consumption. . 28,155,624 16,679,555 18,039,909 18,436,870 16,232,446 13,177,409 


} j 
| 


| 








* No data as to stocks are furnished this time ; we have taken the amount the same as at the end of previous year. 
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2,992,477 tons in 1903. In this-last instance, it 
will be scen, the increase is 379,780 tons. The 
consumption of rails in 1904 was only 1,906,237 
tons, while in 1905 it was 3,057,195 tons, and 
in 1902, 2,943,789 tons. 








MODERN WARSHIPS. 

Sir Wittiam Wauurre delivered, on the evening 
of Monday, the 26th ult., the last of his series of 
five Cantor lectures, given before the Society of 
Arts, the subject being ‘‘ Modern Warships.” 

The lecture was chiefly descriptive of cruisers 
and smaller craft. In this, as in the former lec- 
tures, the majority of the vessels described have 
already been dealt with, and many of them illus- 
trated in our pages; our report of the lecture 
may therefore be more brief than it otherwise 
would be. 

The Mersey class of 1882, the Powerful and the 
Terrible of 1894, were mentioned, speed, cost, and 
other details being given. Still earlier the Rus- 
sians had built ‘‘ belted” cruisers, with a narrow 
water-line belt extending over a portion of the 
length. The Orlando class of the Royal Navy were 
also protected by a narrow water-line belt of armour. 
On some foreign cruisers having strong protective 
decks a narrow strip of thin armour was fitted ; 
the New York and Brooklyn, of the United States 
Navy, were examples of this system. The cruisers 
Blake and Blenheim, designed in 1888, were next 
mentioned ; they had a displacement exceeding 
9000 tons, and a maximum speed of about 22 knots. 
They cost 430,000/., and were the predecessors of a 
great number of protected cruisers of large size, 
high speed, and coal endurance. The defence 
primarily consisted of a strong steel protective deck, 
and was reinforced by a special arrangement of coal- 
bunkers. 

When melinite, lyddite, and other high explo- 
sives were introduced, it was considered desirable 
in some navies to protect the broadsides of cruisers 
with thin steel armour ; the Dupuy de Léme, built 
for the French Navy about the time of the Blake 
and Blenheim, illustrated this system, the whole 
broadside being covered with thin steel armour. 
Experiments showed, however, that it was possible 
to do enormous damage by means of cheap chilled 
cast-iron projectiles, and the Admiralty determined, 
therefore, not to adopt the French practice, but to 
continue the protective-deck system in association 
with armour protection for the armaments, in the 
form of casemates, shields, &c. In Italy at that 
period vessels were built, which they classed as 
cruisers, of moderate size and cost, and capable of 
taking their places in the line of battle. The 
Italians were therefore the pioneers in the con- 
struction of the modern type of armoured cruisers. 
In this country no similar action was taken until 
1896, when improvements in the quality and de- 
fensive power of steel armour had made it possible 
to protect considerable areas with armour capable 
of resisting 6-in. chrome steel projectiles at fight- 
ing ranges. 

The lecturer next referred to the Cressy class, 
which introduced the modern armoured cruisers in 
the Royal Navy in the year 1896. These vessels 
were larger and more powerful than the Montcalm 
class of the French Navy, built at the same time, 
and they were capable of manceuvring with battle- 
ships. There then followed four cruisers of the 
Drake class, practically equal in dimensions to the 
Powerful and Terrible, with 6-in. side-armour and 
thin protective decks, as compared to the 3-in. 
to 6-in. protective deck-plating of the Powerful. 
The Drakes exceeded 24 knots on trial, and re- 
peated their performance on actual service. The 
cost, exclusive of armament, was about 1,000,000/. 
sterling, this large sum being chiefly due to the 
a of side-armour and additional engine 
20wer, 

_ Later types of armoured cruisers were men- 
tioned, including the Duke of Edinburgh class of 
13,500 tons, and the Minotaur class of 14,600 tons. 
In these latter armoured cruisers guns of 6-in. 
calibre were abandoned in favour of 7}-in. guns. 
Three still larger cruisers of the Invincible class had 
been ordered recently for the Royal Navy ; their 
particulars, the lecturer said, had not been pub- 
lished; but it was understood that they would 


— in size and power, speed, and cost, any of 
t — predecessors ; pooheble they would cost 
about 1} millions. The County class were 


designed immediately after the Drake class, and 
were intended to be capable of overtaking and 





destroying the numerous cruisers of 23 knots 
speed, which had been built avowedly for the 
purpose of preying on our commerce, inthe case 
of war, by Russia, France, and other countries. 
A uniform armament of 6-in. guns was given, and 
the hulls were protected by 4-in. armour. With 
a displacement of 10,000 tons the cost was 700,0001. 
Sir William White stated that his personal opinion 
had always been in favour of 6-in. armour and a 
more powerful armament ; but the Admiralty had 
decided to keep down cost while fulfilling the 
stipulated conditions. In later vessels of the 
County class the design was modified, and the 
size increased so as to provide considerable armour 
and more powerful armament. These vessels, 
known as the Devonshire class, were of 10,850 tons 
displacement, and about half a knot faster than 
their predecessors; they were armed with four 
74-in. and six 6-in. guns, and cost nearly 900,0001. 

Although abroad there has been a tendency, the 
lecturer said, to abolish the distinction between 
battleships and armoured cruisers, and produce 
what has been termed ‘ battle cruisers,” such a 
programme had not been favoured by the Ad- 
miralty. Particulars were given in the lecture of 
the Scout class, of which eight had been built for 
the Royal Navy. The maximum speed was about 
25 knots, with only 150 tons of coal in their 
bunkers. Sir William White stated that in rela- 
tion to their size and cost these vessels had very 
small offensive power, and it was explained that 
they were to seek safety in flight from more power- 
fully-armed vessels, their mission being to act as 
the eyes of the fleet ; in order to fulfil this condi- 
tion it was necessary that their coal endurance 
should compare well with that of battleships. As 
a matter of fact, the trials made by these vessels 
had shown conclusively that their coal endurance 
at cruising speed was very much less than that 
possessed by battleships of the Royal Navy, so that 
the lecturer considered that what would seem to 
have been the fundamental condition for scouts 
had not been fulfilled. In the United States, where 
three vessels for similar service were under con- 
struction, much larger coal supplies had been 
provided, the vessels having been increased in 
length and displacement ; they were, he thought, 
more likely to prove capable of valuable service. 

Continuing, Sir William White expressed the 
opinion that when such large expenditure was 
necessarily incurred in obtaining such high speed, 
it was questionable whether the acceptance of small 
offensive power was justifiable. Private firms who 
designed the scouts were in no way responsible for 
the conditions laid down, and their part of the 
work had been carried out with complete success. 
Particulars were given of the introduction of the 
type of torpedo-boat destroyers into the Royal 
Navy about fifteen years ago. The class arose 
through the menace of the French torpedo flotillas 
which were then scattered at various stations on 
the northern coast of France. These vessels were 
gradually developed in size and cost, from the 
Havock, costingabout 36,000/., to vessels of ten years 
later, costing from 70,0001. to 80,000/., and the speed 
had been increased from 26 to 27 knots up to 30 to 
31 knots, whilst the Viper, with steam-turbine 
machinery, attained a speed of about 35 knots. 
At the present time the Admiralty had authorised 
the construction of destroyers with turbine ma- 
chinery burning oil fuel, and intended to attain 
33 knots. At the same time they had ordered a 
number ef ‘‘ coastal destroyers,” which were not 
widely different from the original destroyers, and 
which in speed had little; if any, advantage over 
the latest torpedo-boats in France and other 
countries. It had been also stated that the 
Admiralty were at the present time contemplating 
the construction of experimental ocean - going 
destroyers of 35 knots. 

The lecturer recalled the difficulties that had 
been experienced in attempting to attain 32 to 33 
knots about ten years ago; and having regard to the 
very great increase in power and cost inevitable 
with such a speed as 36 knots, as well as the im- 
possibility of utilising the full power under condi- 
tions frequently occurring at sea, he was of opinion 
that it would be wise to obtain extended experience 
with one or two examples of the type mentioned 
before multiplying that type. 

In conclusion, a few particulars were given 
respecting submarine boats, views of various types 
being exhibited. The cost, the lecturer said, per 
vessel had been quite doubled, the first submarine 
having cost about 35,0001. He was of opinion that 





while the British Navy might well include sub- 
marines among its weapons, they were necessarily 
of greater value to weaker naval powers. 








NOTES. 
PLant FOR Coating WaRSHIPs. 

A BARGE equipped for coaling warships in harbour 
has just been constructed for the Admiralty by the 
Thames Iron Works, Shipbuilding, and Engi- 
neering Company, of Canning Town, E. It was 
shown last week at the builder's quay, when it 
easily exceeded the contract guarantee of 60 tons 
per hour per transporter in operation, proving 
capable of doubling this output. In Admiralty 
practice the coal is handled in sacks holding 2 cwt., 
and the rate at which the operation of coaling can 
be effected is therefore largely dependent on the 
rate at which these sacks can be filled. In the 
case now under consideration this is provided for 
by storing the coal on the barge in hoppers, under 
which run long galleries, and in these the sacks 
are filled. The floor of the hoppers is laid to the 
angle of repose of the coal, and at each side of 
the hopper there is an opening, through which the 
coal drops on to a filling-table below. This table is 
fitted with sack-holders, and from it the coal is raked 
into the sacks, a fresh supply falling on to the table 
through the hoppers as the equilibrium is disturbed 
by the removal of that filled into the sacks. 
When full the sacks are transferred to automatic 
conveyors, being suspended therefrom by special 
hooks. Four lines of these conveyors converge to 
a hoist consisting of an endless chain continuously 
driven by power. The sacks are transferred to 
this chain and lifted by it out of the hold, and 
are then automatically passed on to the transporter 
beam, down which they run by gravity to the point 
of discharge. The barge shown held 1000 tons of 
coal, and had two transporters, each of which was 
found capable, as stated, of transferring 120 tons 
of coal per hour. For filling its hoppers the barge 
carries two 24-ton Cameron cranes, each fitted with 
a self-opening grab holding 1 ton of coal. As it is 
important that the coal shall not be broken by 
being dropped from a height, means are provided 
so that the level at which the bucket opens can be 
varied at will. The whole plant has been con- 
structed under the patents of Mr. G. C. Mackrow, 
the well-known naval architect to the works, and 
Mr. Cameron. The Thames Iron Works have also 
devised plant for coaling at sea, and this, too, was 
shown in operation. Here the sacks are lifted in 
much the same way from the loading-gallery, but on 
reaching deck-level they are automatically trans- 
ferred, not to stiff transporter beams, but to an end- 
less cable extending between the collier and the ship 
being coaled, and on reaching the latter are auto- 
matically unshipped from the cable, and could, if 
desired, be then directed on to runways, which 
would carry them to any one of the different bunkers 
to be filled. The apparatus can, it is claimed, be 
used in all weathers in which the ships do not roll 
more than 15 deg., and it is, we learn, about to be 
installed on trial by the United States Navy. 


British CoMMERCIAL PROPAGANDISM. 


The letter from Toronto, which we publish in 
another part of this issue, raises a question of 
importance not only from an industrial, but from 
an imperial point of view. Our correspondent 
suggests that, owing to considerably lower postal 
rates in the United States, Canada is flooded with 
American literature, and, as a consequence, there 
is not the same knowledge of British as of American 
manufactures, and less appreciation of British in- 
dustrial progress. We have heard much lately of 
the importance of a greater bond of union between 
the Mother-Country and the Colonies, and pro- 
posals of a far-reaching nature have been made to 
further this desirable aim. However much these 
may be commended or condemned, and whatever 
opinion may exist as to the influence of fiscal re- 
form, there is no reason for questioning that a 
greater diffusion of British literature in the Colonies 
would be beneficial ; and, similarly, a wider know- 
ledge of the progress of the Colonies would awaken 
the home country to a fuller realisation of her im- 
perial duties. The immediate reason for our corre- 
spondent raising the question at this time is the 
complaints, made at a recent Government inquiry, 
that the American periodicals have influenced the 
development of the import trade from America ; 
and this raises the whole question of commercial 
propaganda in the interest of British trade. We 
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fail to see that any proposal to impose a tariff 
on foreign publications entering Canada would 
materially influence this result. The postal 
authorities have made the letter rate of post- 
age uniform for the whole of the Empire, and 
this has undoubtedly been greatly appreciated by 
colonists. Although a similar arrangement regard- 
ing newspapers and books might involve a loss, 
especially during the early years of the new 
arrangement, we are satisfied that the conces- 
sion would be greatly appreciated by the colonists, 
because it would have a powerful influence in deve- 
loping, as our correspondent points out, a better con- 
ception of Britain’s progress, and a fuller sympathy 
with British political life, without which the bond 
of empire cannot be strengthened. Of course, it 
is also probable that the effect would be a further 
and distinct advance in the commercial relationship 
between the Mother-Country and the Colonies—in 
all likelihood such an improvement in those poli- 
tical relations as are aimed at by all statesmen, 
although by different methods. The matter is one 
which ought to be vigorously prosecuted by all our 
Chambers of Commerce, and influence thereby 
brought to bear upon the Government, so that at 
least a definite inquiry might be instituted as to 
the probable cost and the advantage which might 
accrue. The benefits ought to be considered on 
the credit side of the financial balance-sheet. 


Tue Fortracomina Navy Estimates, 


The announcement of the naval programme for 
the coming financial year has been made with be- 
coming promptitude ; and the country is fortunate 
in having in Lord Tweedmouth a First Lord of 
the Admiralty who is content to maintain a 
continuous policy of Naval Administration, un- 
biassed by political considerations. Our readers will 
remember that on the eve of the resignation of the 
late Government the then First Lord, Lord Cawdor, 
issued a memorandum in which, among other 
things, he laid down a future shipbuilding policy. 
We commented, at the time,* on this publication, in 
which, as we said, Lord Cawdor ‘‘ gave the line 
of conduct his successor should follow.” This 
course Lord Tweedmouth, sinking personal con- 
siderations, has, as we have said, been content 
to accept, guided doubtless by the able naval 
officers who are his colleagues on the Board. The 
Annual Statement of the First Lord was issued 
on Wednesday, and by it we see that the Naval Esti- 
mates for the financial year that begins on April 1 
amount in all to 31,869,500/. This is a reduction 
of over a million and a half on this year’s total, 
the bulk of the decrease being in the shipbuilding 
vote. The Estimates presented last spring—i.e., 
those for the present financial year—provided 
2,768,300. for personnel under Vote 8, and 
4,816,9001. for matériel. These amounts were 
for Dockyard work ; whilst the work to be given 
out to contractors was to cost 7,827,8001. The 
forthcoming estimates, those for the year 1906-7, 
provide for dockyard expenditure, under Vote 8, 
2,407,6001. for personnel and 2,827,2091. for matériel 
—a reduction of 2,350,400/. On the other hand, 
there is an increase for the coming year of 760,6001. 
on the contract section of the vote, the amount to 
be asked from Parliament being 8,588,400]. It 
is stated that the new vessels to be commenced 
during the coming financial year will comprise 
four armoured ships-—the number laid down 
by Lord Cawdor —five ocean-going destroyers, 
twelve coastal destroyers, and twelve submarines. 
It is now publicly stated that it has been de- 
cided to adopt steam turbines as a means of 
propulsion for all vessels (excepting, we presume, 
submarines) provided for during the year. Itisa 
change unsurpassed in its suddenness and im- 
portance in the history of the Navy. The vessels 
that will have been completed and will become 
available for service at the »nd of this month will 
be three battleships—the Dominion, Hindustan, 
and New Zealand—eight armoured cruisers, one 
second-class cruiser, eight scouts, sixteen de- 
stroyers, thirteen submarines, and one floating coal 
dépét—a total of fifty in all. At the beginning of 
the coming financial year there will be under con- 
struction six battleships, ten armoured cruisers, 
twelve coastal destroyers, five ocean-going de- 
stroyers, one high-speed destroyer, one Royal 

acht, fifteen submarines, and one repair-ship—a 
total of fifty-one vessels. There will thus be 134 
vessels of all classes either finished, building, or laid 








* See ENGINEERING, vol. Ixxx., page 769. 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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other cases. The price of quicksilver is per bottle, the contents of which vary in weight from 
70 lb. to 80 1b. The metal prices are per ton. Heavy steel rails are to Middlesbrough quotations. 
Tin plates are per box of I.C. cokes. 





down during the year 1906. Turning to other votes, |In Vote A, which provides for personnel of the 
for naval armaments there is to be spent, during | Fleet, the numbers remain unaltered—129,000 of 
the coming year, exactly the same sum as there | all classes ; but there is an increase of 138,700. for 
was in the last Estimates — namely, 2,986,000I. | wages, &c., the total for the forthcoming year being 
Vote 10, that for works and buildings, shows an | 6,810,700l. ; but there is a decrease of 203,4(00I. in 
increase of 49,3001., the total being 1,954,500/. | victualling and clothing, the total being 2,053,200/. 
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AUTOMATIC FUEL-FEEDER FOR SUCTION GAS-PRODUCERS. 


CONSTRUCTED 


BY 


THE GRIFFIN ENGINEERING COMPANY, 








Fic. 1, 

On this page we represent a suction gas-producer 
which has been fitted with a patent self-feeding device, 
by the Griffin Engineering Company, of the Kingston 
Iron Works, Bath. The arrangement is such that 
every time the engine makes a working stroke, and 
then only, the feeder is actuated. The amount fed 
in per working stroke of the engine is adjustable by 
simply opening or closing a cock, to which an index 
is fitted showing the extent to which it is opened. 
This adjustment is only required when the character 
of the fuel or the size of the engine is altered; and 
once made, the level of the fire inside the body of 
the producer is automatically maintained absolutely 
constant. s 

The producer represented in our illustrations was 
originally constructed to work with a hopper feed in 
the usual way, this hopper being in its turn sup- 
plied through a “ lock” fitted with double valves. 
The walls of the hopper are double, as shown, the 
annular space serving to receive the water from which 
the supply of steam needed for the furnace is generated, 
this steam being carried along with the air entering at 
the air opening, down beneath the fire-grate by the side 
pipe shown at B: Asoriginally arranged, this internal 
hopper was, on starting up, filled with coal sufficient in 
amount to last for several hours’ working of the appa- 
ratus, this supply settling down as the fuel in the 
grate quiet burnt away. As now arranged with 
the automatic feed, this internal hopper is always 
completely empty, thus getting rid of the large mass of 
green fuel, which tends to make this type of pro- 
ducer work less satisfactorily at very light than at 
full load, to remedy which it is common to alter the 
amount of steam admitted, as the quantity of gas 
needed falls off. In the present case getting rid of 
this mass of green fuel has rendered the interior of 
the internal hopper A effective as heating surface, 
vnd as a consequence the supply of steam has 
been materially augmented, as compared with what 
it was with the producer in its original state. This 
large supply of steam tends to keep down the tempera- 
ture of the fire, so that clinkers never adhere to the 
bars, nor does arching occur, while the fire does not 
require stirring. The quantity of water used under 
the old conditions was 7 to 8 pints per hour, but 





with the automatic feeder it is over twelve. The gas 
produced is, moreover, very clean. Using the producer 
in 1t8 original state, it was found that the valves of the 
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engine became fouled after 8 to 14 days’ work, but 
since the fuel-feeder has been in operation (though the 
load on the engine is precisely the same) they are found 
quite clean after 8 weeks’ work. 

Coming to the mechanical details of the arrange- 
ment, it will be seen that a small cylinder is shown 
bolted to the front of the producer in Fig. 1. 
Working inside this is a spring - loaded piston, 
the rise and fall of which operates a friction feed, 
by which is driven a worm, gearing with a worm- 
wheel mounted on an extension of a shaft carrying the 
revolving drum shown at D (Fig. 3). This drum is 
turned a good fit for its casing, and above this is a 
hopper, which either, as in Fig. 1, will be of a size 
sufficient to hold a day’s supply of fuel, or may, as an 
alternative, be much smaller, and connected by a shoot 
direct with the coal-store. The drum has four pockets, 
as shown in Fig. 3, which hold in all 8 lb. of coal, so 
that one rotation of the drum transfers to the fire 
8 lb. of fuel. This drum can also be turned indepen- 
dently by the hand-wheel, shown to the left, on sliding 
out of gear the worm. This is done at closing down 
for the night, and also in starting up in the morning. 
The producer shown is rated at be heies power, and 
8 lb. of fuel, co nding to a single turn of the 
hand-wheel, is sufficient to provide for waste from 
five o’clock one evening till six o’clock the next 
morning. The actual practice followed is to clear the 
fire at the end of the day’s run, taking five minutes, 
and then in the morning ten minutes’ blowing on the 
hand-fan brings it into condition for working. There is 
another eight minutes’ blowing after the dinner hour, 
and this is the only attention the plant receives during 
the day. In stopping the plant for cleaning out on 
Saturdays, the practice is to run down the fre very 
thin—about 10 in. thick—by stopping the feeder, the 
result being that there is a very small quantity of ash 
and partly-burnt coal to remove, the quantity averag- 
ing between 30 lb. and 40 1b. The apparatus will run 
indefinitely with the cngiee working light, while at 
any moment half or full load may switched on, 
the fuel feed being operated as stated only when 
the engine makes a working stroke. This is effected 
by coupling to the exhaust-pipe of the engine the 
cylinder containing the spring-loaded piston already 
referred to. Every time there is an exhaust the 
pressure in the exhaust -pipe is communicated to 
the space beneath the piston in this cylinder. The 
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iston is therefore moved up, the length of stroke 
ing controlled by the position of an index-cock on the 
communicating pipe, being less when this is nearly 
closed than when it is fully open. The return stroke 
is made by the spring already mentioned. The whole 
device, inclusive of the rotating feed-drum, is claimed 
to cost but little more than the usual arrangement, 
whilst the advantage is gained of working the producer 
under absolutely uniform conditions without attention, 
a rich, clean gas of uniform quality being the result. 








INDUSTRIAL NOTES. 

Lasourk Members cannot complain of any slowness 
on the part of the Government as regards labour 
legislation. The measures announced in the King’s 
Speech, as well as other steps taken of a departmental 
character, show that Ministers are willing and ready 
to redeem their election promises in the very first 
session, as far as ible. The Speech from the 
Throne mentioned three specific measures for which 
the Labour candidates fought: A Bill dealing with 
and regulating trade disputes; a Bill to amend the 
Workmen’s Compensation Acts ; and a Bill to amend 
the Unemployed Act. Besides these, the Equalisation 
of Rates Bill for London may be said to be specifically 
in favour of the working classes, as it will give relief 
to the poor districts, such as Poplar, Stepney, and 
other East End boroughs and parishes, by a large con- 
tribution on the part of the richer districts. The 
abolition of the property qualification for county 
justices may also be said to be in favour of workmen, 
as it will bring on the bench men from the ranks 
of labour, as in boroughs. The measures to amend the 
Labourers (Ireland) Act and the Crofters’ Holdings 
Act for Scotland are also of this category. Then there 
is the action of the Postmaster-General as regards the 
postal employés, and the inquiry promised as regards 
work and pay ; the promise of the Home Secretary 
to deal with factory legislation; and, lastly, the 
expressed desire of the Chancellor of the Exchequer 
to abolish the coal-tax as soon as possible. All these 
measures make up a record programme of social 
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legislation for one session ; if, indeed, all can be 
accomplished, 

The Royal Commission on Trade Disputes, appointed 
by the late Government, has reported. It was a boy- 
cotted Commission from the first, for the trade unions 
and labour councils refused to give evidence, all their 
officials declining ; and now that the report is issued, 
the Parliamentary Committee of the Trades Union Con- 
gress have declared, by resolution, to ignore it. The 
report cannot be altogether ignored; it is by far too 
important to be ignored, in spite of the boycott 
against it. The majority report recommends nine 
changes in the law, but several of them are repugnant 
to trade unionists; such, for example, as the separation 
of the provident from the labour protection funds. 
This was opposed from the first, when the Royal Com- 
mission sat in 1866-7. The proposal to incorporate 
trade unions can only be properly dealt with when the 
clauses are set forth in a Bill for that purpose. 
The oat see is by Sir Godfrey Lushington and 
Sir W. T. Lewis. The former gentleman, ene’ 
enough to those who know what he, with Messrs. F. 
Harrison, T. Hughes, J. M. Ludlow, H. Crompton, 
the late Justice Wright, and others, helped to do 
for trade unions, expresses himself adverse to pro- 
posals to exempt provident funds from liability, so as 
to protect trade unions from the acts of their branches. 
Sir W. T. Lewis declares that the evidence does not 
support the recommendations in the majority report. 
That is true enough; but then he forgets that the 
trade unionists refused to give evidence, Two such men 
as Lord Dunedin, ex-Lord Advocate for Scotland, and 
Mr. Arthur Cohen, K.C., both eminent lawyers, knew 
that such evidence existed in abundance; but com- 

tent witnesses refused to speak, and the Commission 

ad no power to enforce their attendance. The time 
to discuss the proposals in detail will be when the Bill 
is introduced and published. 





uarterly report of the General 
Federation of Trade Unions is naturally jubilant over 
the General Election. It classifies the 54 Labour 
Members into three groups :—Labour Representation 
Committee, 29; Miners, 13; Liberal and Labour, 12. 
Since its publication one more member has gone 
over to the Labour Representation Committee group, 
making it up to thirty all told. It uses no word 
that can be called offensive to any group, though 
it represents more particularly the Labour Repre- 
sentation Committee’s views. ‘There have been 80,190 
additional members since the previous report, the 
two largest unions being the Boiler-Makers and the 
Amalgamated Painters and Decorators; the next 
largest union is the Coachbuilders. The Federa- 
tion is gathering them in; soon all the chief unions 
will be associated therewith. There was added to 
the reserve fund in the quarter 3896/. 5s. 1ld.; the 
total has now reached 125,331/. 16s. 6d., though the 
rate of contribution has been reduced. A further sum 
of 10,000/. has been invested with the Sunderland 
. Corporation: The council and officials are careful to 
look for sound investments rather than for high inte- 
rest—safe security at moderate interest. The income 
for the quarter was 5778/. 15s. 4d. ; the expenditure, 
1882/, 9s. 5d. Of this, 1603/. 163, 3d. was paid as 
dispute pay, the highest being 592/. 15s. to the Plas- 
terers; 148/. 53. 10d. to the Steelworkers ; 175. to the 
Glass-Bottle Makers; 126/. to the Boot and Shoe 
Makers ; and 113/. to the Lace-Makers. All the rest 
were in small amounts. It is gratifying that so little 
was spent on strikes. The report gives portraits and 
sketches of the lives of a few of the prominent trade- 
union leaders elected to Parliament, and a report as 
to the weekly wages question on the Clyde, a subject 
not yet finally disposed of. 


The twenty-sixth 





The Ironfounders’ monthly report is also jubilant 
over the re-election of its organising secretary as 
member for Barnard Castle-Division. At the council 
Meeting next following his election a resolution of 
congratulation . was unanimously passed and sent to 
him. The new year has seen a further revival in this 
branch of the ——— group of trades. The 
number; on donation benefit decreased by 264, there 
being a decrease all told of 308 unemployed members. 
The total number on the funds was 2601; previous 
month, 2909. Of these; 1252 were on superannuation 
benefit and 539 on sick benefit. Only four were on 
dispute benefit. The total membership was 18,392, 
showing a slight increase over a year ago. The total 
cost of all benefits was $44/. 16s..10d. per week, or a 


trifle over’ 1s. per member per week. The aggregate 
cash in hand was 88,386/. 7s. ld., showing a decrease 
of 778/. 16s. 1d.; but in the month . was voted 


towards Mr. Henderson’s election expenses, 260/. to 
the Federation of Trade Unions, and B00. was nt 
over the’revised rules: otherwise there would have 
been a small surplus. It appears that the revised 


rules are giving a lot of trouble, as the branch officers 
are not able thoroughly to understand them, and Mr. 
Henderson had been too ill to attend to the corre- 
spondence. Further steps are being taken to com. 





plete the organisation of metal-workers into an inter- 
national federation. It is proposed to start a journal 
as a bond of union; Mr. Charles Hobson, of the 
Sheffield Trades Council, is the British correspondent 
who collects the contributions and forwards them to 
the Federation at Stuttgart. The returns as to the 
state of trade are very much more encouraging than 
for some time past. 

The deputations of the Parliamentary Committee of 
the Trades Congress to the First Lord of the Admiralty 
and to the Secretary of State for War were on the 
whole very satisfactory. Both ministers were sym- 
pathetic, yet both hesitated to give the promises re- 
quired by the deputations. In one respect the 
indicated readiness to consider the questions, whic 
was regarded as satisfactory. Mr. Cummings, on 
behalf of the Boiler-Makers and Iron-Shipbuilders, 
urged that the wages paid should be the same in 
Government yards as in private yards, and that there 
should be a proper classification of the men. The 
latter is no doubt intended to eliminate the labourer 
from the skilled mechanic. The First Lord of the 
Admiralty suggested that there were differences in 
practice as to wages, and he thought that Government 
workmen had advantages which men in private yards 
had not ; for example, in Government yards the men had 
an eight-hours’ day, while in private yards they worked 
longer. He would reduce overtime as far as ible, 
and he would look into the question of skilled labourers 
versus separate branches of trades. He thought that 
some of these matters might be considered by repre- 
sentatives of the men and of the Admiralty. The Fair 
Wages Clause was chiefly dealt with by the Secretary 
of State for War. He was in favour of its fair appli- 
cation. Opportunity was to be given to representatives 
of workmen to learn who the contractors were who 
were tendering, but not in such & way as would injure 
the Government. As regards sweating, the Government 
intended to be model employers. He invited well- 
chosen representatives of the workmen to consult with 
the responsible authority in these matters.° Certainly, 
the deputations must have been gratified oy such 
sympathetic answers. They were ‘not heckled, ‘they 
were not snubbed ; all that was asked of them was to 
be just and fair in their demands. 





The report of the Associated Blacksmiths, though 
not so satisfactory as could be wished, is not dis- 
couraging. Itshows a further decrease of unemployed, 
only 51 Tiles in receipt of out-of-work benefit ; but 
there were 36 others on dispute pay at Barrow. In 
all, there were 105 fewer in receipt of idle benefit than 
a year ago. There was also a reduction of 32 on the 
sick list. In consequence of the dispute at Barrow, 
the decrease in funds amounted to 115/. 83. 9d. The 
aggregate funds are now 24,381/. 6s. 1d. The report, 
of course, deals with the political changes of the last 
two months, the resignation of the late Government, 
the character of the new Government, and the election 
of 54 Labour Members of Parliament. Great changes 
in the law are expected as a consequence. In com- 
menting upon these changes, the report says that 
there must be patience, as all the required reforms 
cannot be granted at once. There is a comment upon 
the date fixed for the advance in wages by the North- 
West Engineering Trades Employers’ Federation— 
February 7, 8, or 9, instead of the first pay-day in 
January, as the men demanded ; but as there was only 
about three weeks’ difference, the Council agreed that 
there was no use in making a bother over the delay. 
The advance asked for by the ship-smiths on the 
Clyde was postponed by the employers, so as to deal 
with the question as a whole—with respect to a similar 
advance to other sections. The advance to engine- 
smiths at Dundee, and also to the ship-smiths, is re- 
ported. Similar reports are given as to advances to 
engine and ship-smiths on the North-East Coast. The 
concessions are generally regarded as satisfactory. At 
Aberdeen the question was unsettled, but no definite 
action was taken. The dispute at Barrow is over the 
‘‘premium bonus card” system. Trade all round is 
declared to be fairly good. It is said that the work 
on hand will fairly tide over the present year, so 
that no great difficulty is ahead. 





Labour is certainly having its ‘‘ innings” at last. 
Mr. Sydney Buxton, as Postmaster-General, has already 
done auch he has now promised to do more. As 
regards the fair wages clause, he was its author, 
and he declares that in his department he will pay 
personal attention to any case of its infringement. 
He will carry out all that the First Lord of the Admi- 
ralty and the Secretary of State have agreed to, and 
he will do more ; in any case of doubt he will require 
the contractor to declare what wages he will pay. 
The inquiry he has set on foot will be a searching one, 
and extensive ; it will, in fact, cover many branches of 
the postal service. The Postmaster -General pro- 
poses to divide his inquiry into sections to ensure a 
quick return of reports and evidence, It cannot be 
said that Mr, Sydney Buxton is a new convert, for 
he has always taken great interest in the labour ques- 





tion ; and especially in the system of sweating. Thero 
are, he said, 180, employés in the postal service, 
and if the whole subject were referred to one com- 
mittee, the inquiry would be along one ; they could not 
et members to act, and, if they did, they would be 
rne down by the mass of evidence. 


There was dulness in the Birmingham iron market 
last week—not much business done, and a weakening 
tendency in prices. The latter may be accounted for 
by the fact that some of the smaller masters are getting 
short of orders, and consequently are prepared to 
accept orders under the market rate. But makers, as 
a rule, are well supplied with orders, and full employ- 
ment is assured well into the next quarter. The posi- 
tion is not regarded as so healthy as earlier in the year. 
There is also keener competition in steel by Belgian 
makers ; but as against this the iron and steel-using 
industries are improving. 





The tone was easy on the Manchester Iron ’Change 
—small attendance and business quiet. Weakness in 
warrants is said to be the chief cause of the cautious- 
ness of buyers in all sections. In finished iron there 
is a continuous movement of a favourable character 
at the standard rates. Makers of steel products are 
well engaged, with no unfavourable conditions. The 
engineering and allied trades are becoming busier as 
the days lengthen, and there are prospects of a good 
summer and autumn for workmen. 


The negotiations between the Sunderland Ship. 
wrights and their employers were, after the Wear Con- 
ciliation Board had failed to agree, submitted to inde- 
pendent arbitration. The umpire, Dr. Gordon* Bell, 
decided upon an advance of Is., instead of 2s 6d., as 
asked by the men. The employers had offered Is. per 
week, to start with the first full pay-day in March. 
Dr. Bell has decided that the advance shall begin a 
month earlier. 





The smiths’ strike at Barrow has led to one man 
being sentenced to one month’s imprisonment for 
intimidation. It was alleged that he called one of the 
non-union men a ‘‘ blackleg,” and was the ringleader of 
a crowd who hooted him. It was also said that he 
tried to get hold of the prosecutor, but was stopped 
by the police. Notice of appeal was given. 





It is reported that the Queen’s Unemployed Fund 
now amounts to over 150,000/. The final list of grants 
was agreed to on Friday last (February 23), Mr. John 
Burns in the chair, the Lord Mayor, Earl De Grey, 
and the Chief Secretary for Ireland being present. 
The final grants included those to Edinburgh and Glas- 
gow, several provincial towns, and to Outer London. 

The Italian Government have decided to reorganise 
factory inspection, and to create a body specially 
devoted to that work. The first appointments will 
consist of fifteen inspectors and fifteen assistants— 
thirty in all. It wa fe their duty to see that the 
provisions in Acts relating to factories and work- 
shops, as well as the regulations as to insurance, are 
carried out. Generally the inspectors are to make 
themselves acquainted with all matters bearing upon 
the relations of employers and employed. 


The scheme for a conciliation board for the cotton 
trades has made good progress. The scheme submitted 
by the employers has fon made known to the opera- 
tives’ leaders, and will be first of all discussed in their 
societies. Then the joint committee will meet and 
discuss the details, when it is hoped that a sound 
working scheme will be agreed upon. 


The administration of the Shop-Hours Act in 
London has been declared to be a failure—a disap- 
pointing Act. This has been partly due to its com- 
"agg ses and to misapprehensions. It was said by 

r. Macnamara, M.P., and endorsed by Lord Avebury, 
the author of the Act, that the administration should 
be by the London County Council, and not by the 
Borough Councils. But this would take it out of the 
power of ‘‘ the local authority.” No such Act can be 
successful, except by common consent. 





Moror-Car Exutsition.—This exhibition will be held 
at the end of aren, the Agricultural Hall, where the 
latest types of British as well as Continental cars will be 
on view ; and o——. the latter prominence will be given 
to the Italian cars which were much admired at the Paris 
Salon in November. 





Tue IxstrTvTion or Crviz_ Excrvgers: STUDENTS’ 
Meetinc.—A meeting of students of the Institution 
of Civil Engineers was held at the Institution on 
Friday evening, Fe' 23, Mr. T. Frame Thomson, 
M. Inst. C.E., in the chair, when a paper on the 
‘Graphical Determination of the Deflection of Beams 
was read 7 Cc. H. aun, a a, C.E, ~~ 
reading of t was follow a discussion, i 
which Messrs. EO. Atcherley, J. D. W. Ball, E. 8. 
Andrews, and R. J. Francis, Studs. Inst. C.E., took part. 
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CURRENT RAILWAY CONSTRUCTION. 


ALTHOUGH there is no new line of special importance 
on hand in the United Kingdom, there has, during 
the last twelve months, been a certain revival in rail- 
way prospects; and this has imparted more activity 
to miscellaneous constructive operations. The London 
and North-Western Railway, for instance, has brought 
into use 16 miles of additional lines for goods and 
coal trains between Willesden and’ Sudbury and 
Wembley. Additional accommodation has also been 
provided between Euston and Camden, including car- 
riage sheds and sidings, and electric power for work- 
ing signals. An additional down line on the Trént 
Valley section between Rugby and Brinklow, a dis- 
tance of 5 miles, will be shortly completed. At 
Haydon-square the goods station is being reconstructed, 
me extensive bonded stores have reached a forward 
stage, and will be shortly ready for use. At Crewe 
about half the additional accommodation comprised 
in the extension of the nger station has been 
carried out, and portions of the new works are now 
in use. The laying of the permanent way is in hand, 
and the signals, which are to be worked by electric 
power, are being proceeded with. Upon the Wilmslow 
and Levenshulme line about half the earthworks has 
been carried out ; eighteen of forty-eight bridges have 
been built; viaducts over the Bollen and the Mersey 
have been finished, and another over the Dean is 
in course of construction.’ A contract has been let, 
and is now in course of execution, for widening 
works for two additional lines between Manchester 
(London-road) and Ardwick.” At Garston satisfactory 
progress is being made with the new south dock (144 
atres) ; a considerable amount of excavation has been 
removed from thé site, and river and retaining walls 
ate being proceeded with. Oné of two new coal-tips 
on the north dock ‘has been brought into use, and the 
other is in a forward state. A new passenger station 
has been constructed'on the Chester and Holyhead 
section at Shotton, west of Queensferry, and progress 
has been made with a new goods station at Connah’s 
Quay. A’ branch line at Brynmawr, constructed 
jointly with the Great Western Railway, has been 
brought into use for goods and coal trains, and will be 
opened for passenger traffic upon the completion of 
additions now in hand at Nantyglo station. 

Upon the Great Western Railway the Castle Cany 
and Langport line is approaching completion, and 
will be ready for traffic throughout in the course of 
the current half-year. Good progress has been made 
with the remaining portion of the Cheltenham and 
Honeybourne line between Winchcombe and Chelten- 
ham, as well as with the Saltash and St. Germans 
deviation, the widening between Olton and Tyseley, 
and the Gwaun-cae-Gurwen line. The Landore loop, 
which will materially improve the company’s posi- 
tion at Swansea, will be shortly opened for traffic, 
aud the construction of what is known as the Bir- 
mingham and North Warwickshire line is well in 
hand. The doubling of the South Devon section 
through the tunnels at Dawlish, which was the only 
remaining piece of single line between Paddington 
and Plymouth, has been completed and brought into 
operation. The acquisition of land for the Ashendon and 
Aynho line, the Ealing and Shepherd’s Bush line, and 
the Coley branch, and a new goods dépdt at Reading is 
proceeding ; steps are also being taken with a view 
to the construction of an extension of the company’s 
Camerton branch to Limpley Stoke, as authorised b 
an Act of 1904, A generating station at Park Royal, 
and other works in connection with the electrification 
of the Hammersmith and City line, including the pro- 
vision’ of new rolling stock, are well advanced, A 
new engine-shed has been completed at Old Oak 
Common, Acton, and good progress has been made 
with a new carriage-shed at the same place. The 
growth of traffic in South Wales has rendered it neces- 
sary to provide additional accommodation, particularly 
for goods traffic, at Cardiff, Swansea, and Llanelly; 
and the works are being taken in hand, In this con- 
nection it is proposed to proceed at once with the 
widening and improvement of portions of the Llanelly 
line, between Llanelly and Pantyffynnon, to meet the 
pressure of traffic on that line, and as a preliminary 
to the construction of the new Swansea District lines 
authorised by the company’s Act of 1904. The Great 
Western and Great Central joint line between 
Northolt and Grendon Underwood has been so far 
completed as to admit of the running of goods trains 
over it, and it is anticipated that the line will be 
brought into use for nger traffic in a few weeks. 
Harbours at Fishguard and. Rosslare, and new lines 
uncer construction in connection with the Fishguard 
and Rosslare route to Ireland, are approaching com- 
pletion. Of three steamers to be placed on the ser- 


vice, the St. George and the St. David have been 
launched, and will, with the St. Patrick, be delivered 
to the Fishguard and Rosslare Company in the course 
of the summer, if ‘ 

he Midland Railway Company relaid during the past 
ha ‘t-year 74 miles of its system with steel rails, the 
w!.ole being charged to revenue. With the exception of 


ibe let. 
‘in pursuance of steamboat powers obtained by the 
‘company in a recent Act, have entered into arrange- 
‘ments with Messrs. Thomas Wilson, Sons, and Co., 
‘Limited, by which the company acquires a half share 





some work at Kirkstall Forge sidings, the widening 
of the —— Calverley section has nm com- 
pleted. The West Riding new line ha’ béen finished 
up to Thornhill, a distance of 9 miles from Royston 
Junction. The remainder of the Finchley-road and 
Welsh Harp widening has been completed and brought 
into operation. Upon the Miller’s Dale loop a new 
station and viaduct have been brought into use and the 
old viaduct is being strengthened. In connection with 
the Burton and Ashby Light Railway, it may be 
noted that contracts for the permanent way and 
electric cables have been nearly completed, while 
generating station buildings at Swadlincote are roofed 
in, and machinery is being erected. ; 

The Lancashire and Yorkshire Railway Company 
has completed its Victoria Station extensions. The 
widening at Bullfield, Bolton, has also been com- 
pleted, and the new lines have been brought into use. 
The Miles Platting connecting line has been com- 
pleted, and the permanent way is being laid. In 
connection with the widening of portions of the line 
between Holme and Portsmouth, it may be noted that 
three-fourths of the works have been now completed. 
The directors have a Bill pending in Parliament 
authorising further widening works. 

The most interesting work which the North-Eastern 
Railway Company has in hand is the new bridge over 
the Tyne ; this has proceeded so well that it is hoped 
that the structure will be ready for traffic in the 
autumn. The expenditure made upon the bridge in the 
course of the past half-year was 94,6397. Plans for a 
joint dock to be constructed at Hull by the North- 


‘Eastern and the Hull and Barnsley Railways have now 


been settled, and a contract for the work is about to 
The directors of the North-Eastern Railway, 


in steamers now trading regularly between Hull and 
Hamburg, Antwerp, Ghent, and Dunkirk. 

The principal capital expenditure made by the 
Barry Railway Company (3258/.) during the past half- 

ear was a contribution for doubling the Rhymney 
ad of the Brecon and Merthyr Railway. The 
Great Central Company has made satisfactory progress 
with its Ardwick to Hyde Junction bene | and it 
is expected that by the end of the present half-year 
another large portion of this important work will be 
available for traffic. A contract has been let by the 
Great Central Railway for new carriage shops at 
Dukinfield, near Manchester. The necessary land 


has been acquired in connection with a proposed 
new dock at Immingham, and a contract has been 
let for the construction of the works. The Great 


Central Company has placed contracts for two tur- 
bine steamers. The Great Eastern Company has 
no new line in hand; but is endeavouring to feed 
its existing lines with road motor-cars; six more 
of these motors have been recently ordered, and when 
they are delivered the company will own eighteen 
in all. The Great Northern Company appears to be 
still bent on rigidly keeping down its capital account, 
and the new works which have been proceeded with 
during the past six months have been comparatively 
unimportant. The rebuilding of the company’s pre- 
mises at Royal Mint-street, adjoining the Approach- 
road to the Tower Bridge, has been completed. An 
extension of granary accommodation at Nottingham 
has also been completed, and the same may be said 
of works in connection with new road-bridges at 
Stevenage. A new coal-yard and an extension of 
the existing goods shed at Luton have made good pro- 
gress. The severity with which new capital expendi- 
ture has been curtailed by the Great Northern Railway 
is indicated by the fact that the company has works 
in abeyance to the estimated amount of 3,490,477/. 
These contemplated works include widenings at 
Finsbury Park, sidings at Finsbury Park, widen- 
ings from Finsbury Park to Finchley, a loop line 
from Enfield to Stevenage, widenings and im- 
rovements at Peterborough, widening from Little 

ytham to Grantham, an extension of plant works at 
Doncaster, &c. The Great Northern of Ireland Rail- 
way is about to open a line from Ballyroney to Castle- 
wellan and Newcastle. The Great Southern and 
Western of Ireland Railway has made satisfactory 
progress with new station works at Waterford, and 
a connection with the Dublin, Wicklow, and Wexford 
Railway at Amiens-street station, Dublin, is also being 
rapidly proceeded with. In the course of the past 
helt-ounr the Great Southern and Western Company 
expended 6001/. in the reconstruction and strengthen- 
ing of bridges upon lines recently purchased. The 
London, Brighton, and South Coast Company has 
made satisfactory progress with works which it has 
in hand at Victoria; and it is hoped that part of the 
new station will be brought into use before the close 
of this year ; the hotel annexe and new buildings in 
front of the station are well in hand. A further con- 
tract for widening the main line has been ed 
with the’contractor, and work is now es 
far as the north end of the Balcombe Tunnel ; the land 








required for the remainder of the widening is also in 
course of acquisition, A new station at Horley, 
rendered necessary by fh¢ widening works, has been 
completed, and. is-mow in use, and a new station at 
arlswood is in a forward state. Several difficult and 
unexpected problems had to be solved before the work 
of equipping the South London line for electric trac- 
tion could be commenced ; but the directors of the 
London, Brighton, and South Coast Railway hope that 
these difficulties will be shortly overcome, and that 
the work will be put in hand, They propose to equip 
electrically the whole of the South London line from 
London Bridge to Victoria. The London, Tilbury, and 
Southend Railway Company has completed the widen- 
ing between Bow and East Ham, and work on the 
remaining portion to Barking is making good progress. 
Land is being acquired for works to be executed at 
Barking ; these works comprise a rearrangement of 
the station, and the carrying of East-street over the 
railway, in substitution for an existing level-cross- 
ing. The London and South-Western Railway Com- 
pany, has opened a new graving dock at Southamp- 
ton, known as the Trafalgar Dock. During the 
= half-year the London and South - Western 

ilway has completed the Bentley and Bordon 
Light Railway, and good progress has been made 
with an extension of the Amesbury and Military 
Camp Light Railway to Bulford. The managing 
committee of the South-Eastern and Chatham Railway 
has entered into an agreement for granting the 
Charing Cross, Euston, and Memnetait Railway an 
easement under the Charing Cross Station forecourt 
for the construction of a station and other works ; 
the consideration is 60,000/., which has been duly 
paid. The South-Eastern Railway having completed 
its prolonged widening operations, has now no new 
works of any importance in hand; but it has had to 
face difficulties arising out of the collapse of the roof 
of the Charing Cross station in December. It has 
been decided not to restore the old roof, but to replace 
it, at a cost of 60,000/., with a roof of more modern 
type. The Taff Vale Railway has scarcely any new 
works of importance in hand, but in the course of the 
past half-year the company expended 11,558/. upon 
additional tips and roads at Penarth Dock. 





“Tue MatricutaTion Drrecrory.”—We have re- 
ceived from the University Correspondence College, Bur- 
lington House, Cambridge, a copy of the new edition of 
the very valuable directory to the Matriculation Exami- 
nation at London University, which has now been pub- 
lished by this institution for a considerable number of 
years. In addition to full particulars as to the different 
courses for graduation at London, the volume also gives 
a complete set of answers to the questions set at the 
matriculation examination last January. 





CANADIAN TRANS-CONTINENTAL RarLway, — Tenders 
are invited y the Canadian Trans-Continental Railway 
Commission for the building of twosections of the eastern 
division of the National Trans-Continental Railway. 
One section is that from Winnipeg eastward to the point 
of junction with the Lake Superior branch of the Grand 
Trunk Pacific Railway, and it is 245 miles long. The 
other is from Quebec north-westward to La Tuque, on 
the St. Maurice, and it is 150 mileslong. Besides these 
two stretches of line, the steel superstructure for a viaduct 
3000 ft. long, to cross Cap Range Valley, is also thrown 
open to competition. One condition of the contracts is 
that the current rate of wages must be paid. Another is 
that the materials used must, as far as possible, be pur- 
chased in Canada. 





Creosorinc TrimBer.—Some interesting particulars 
are ae by Mr. P. F. Dundon, in a paper read before 
the Wood Preservers’ Association at Chicago, of a process 
adopted for creosoting Douglas fir—or, as it is more 
commonly called, Oregon pine. By ordinary methods of 
creosoting it has been found that with Douglas fir, which 
is of a dense nature, it is difficult to obtain a deep pene- 
tration of the preservative, and that the penetration is 
irregular, varying from 4 in, to 2in. in different parts of 
the surface. The process described by Mr. Dundon con- 
sists wpag eres op the timber in creosote inside a retort, 
which is heated until the creosote attains a temperature 
of from 212 deg.-Fahr. to 220 deg. Fahr. At this tem- 
perature the oil will not boil, being .a distillate produced 
at a higher temperature, but the water and sap which are 
contained in the timber absorbs heat from the oil, and 
evaporates, the vapour passing off freely through a con- 
denser. Mr. Dundon states that the timber treated in 
this way has its strength and elasticity preserved, and 
that piles so treated become harder than in the natural 
state, while those treated by the steam vacuum process 
become soft, spongy, and brittle. Experiments are now 
being made at San Francisco by the Puget Sound Timber- 
Preserving Company, for whom Mr. Dundon is manager, 
in order to ascertain what is the effect on timber of treat- 
ment with crude petroleum containing an asphalt base. 
These experiments, as far as they have gone, appear to be 
satisfactory. If they should prove successful, Californian 
petroleum can be used for the treatment of railway 
sleepers and structural timbers; for, when properly 

ipulated, the lighter oils will saturate the heartwood, 
while the heavier asphaltic material will seal the outer 
pores. On the Pacific coast, where petroleum is chea 


and creosote very expensive, the advantages accruing wili 
be very great. 
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RUSSIAN PIG-IRON- INDUSTRY IN 1904. 

As regards pig iron, the production of the different 
months does not seem to havgé yaried very much, 
August showing the minimum of 232,435 tons, whilst 
the maximum of 261,700 tons falle upon December. 
The stocks of pig iron were’ virtually the same at the 
end as at the beginning of the year—viz., 694,516 
tons on January 1, 1904, and 697,550 tons on 
January 1, 1905, the naperegate output of the year 
amounting to 2,901, tons, thus beating the pre- 
vious record of any one year—1900, for which the 
figures were 2,858,300 tons.. With the production 
of the Imperial Cabinet in Siberia the output reaches 
at least 2,903,226 tons, against 2,427,419 tons in 
1903, 2,522,600 tons in 1902, and 2,792,600 tons 
in 1901. The production, however, represents onl 
about 60 per cent. of the aggregate capacity of all 
Russian blast-furnaces, which is put at 4,790,300 
tons per annum. Of 295 blast-furnaces, only 167 
were in operation at the end of 1904; of the rest, 47 
were in a fit state for use, 38 were under repair, and 43 
were no longer in use ; six blast-furnaces were in course 
of construction—three in South Russia and three in 
the Ural district. Consequently there is no likelihood 
of there hemes oo lack of “pig iron, and, on the other 
hand, no probability of better prices. 

The quantity of pig iron worked up during the 
year and sold amounted to 3,567,160 tons, — 
3,220,646 tons during the previous year. hese 
figures, however, include respectively 704,243 tons 
and 560,342 tons drawn from other sources. Of the 
above total, 994,532 tons were sold as pig iron ; 
and one may reckon that the quantity of pig iron 
worked up at Russian manufacturing and engineering 
establishments has increased by about 72,600 tons, 
compared with the previous year, which, however, 
principally comes upon the first five months of the 
year. The production of .pig iron in the different 


parts of the empire was as under :— 
Tons. 





South Russia. ot és 5 1,784,530 
Ural and Siberia. . - pen ” 644,210 
Central Russia .. oa me am aad 91,600 
Northern and Baltic Russia. ve sk 12,742 
Poland... $e oe éa - a 368,000 

Total .. ‘ - 2,906,052 


Compared with the preceding years, there are several 
changes worthy of note, inasmuch as the percentage 
of the total coming upon Southern Russia has risen 
from 52 per cent. in the year 1900 to 61.5 per cent. in 
the year 1904, whilst the percentage for the Ural has 
receded from 28.5 per cent. to 22 per cent. for the same 
ear. Of the output of pig iron coming upon Southern 
ussia, 463,000 tons have been dis of to other 
parts of the empire, whilst 1,291,130 tons of pig 
iron have been used at works within Southern Russia, 
which shows an increase of about 161,300 tons as 
compared with the previous year. In the Ural dis- 
trict the stocks of pig iron were about 387,100 tons 
at the beginning, and rather more than 370,910 tons 
at the end, of the year; the quantity of pig iron 
used at Ural works during the year amounted 
to about 564,516 tons, showing a decline of about 
113,000 tons as compared with the previous year. 
The centre, or Moscow, shows a still greater decrease 
—viz., about 60 per cent.; and there-is reason to 
believe that the figures for this distfict will show 
a further decline for the present year. On the 
other hand, the new works of the Pula Company at 
Sudakow, and those of the Tambowsk Sg ae | at 
Ssokolsk, hope to increase their output, the prelimi- 
nary difficulties anaes been got over. The ore of the 
district yields an excellent Thomas pig iron. The out- 
put of the blast-furnaces of the northern district is 
not of much importance, and is steadily decreasing, and 
there is some difficulty in producing malleable iron, 
a fact which has necessitated the drawing of 99,700 
tons of pig iron from other districts. The year 1904 
has also been a record year for Poland; beating the 
previous best year (1901) by 15 per cent., or 48,400 
tons. In addition to this the “later quarterly 
accounts show very satisfactory figures, promising 
well for the current year, if only the strikes do not 
make themselves too much felt. Poland, with pig 
iron drawn from other sources, altogether worked up 
365,800 tons during the year, showing an increase 
of over 48,400 tons as compared with the previous 
ear. The Volga district does not itself uce pi 
iron, but drew from other sources a total of 153,370 
tons during last year, com with 103,800 tons 
for the previous year. Within the Volga district 
134,900 tons of pig iron were worked up during the 
year, showing an increase of about 40,321 tons: 40 
per cent. of the pig iron came from the Ural district. 





Licxt Raitwars Act, 1896.—The Board of Trade 
have recently confirmed the following Order made by the 
Light Railway Commissioners : — Ryhope, Senko, 
Murton, and South Hetton Light Railways Order, 1906, 
authorising the construction of light railways in the 
urban district of Seaham Harbour and in the rural dis- 
| how of Easington and of Sunderland, in the county of 

urham, 





SUBMARINE TELEGRAPH ENTERPRISE. 
Tue revenue of the Anglo-American Telegraph 

Company, Limited, for the second half of last year, 

including 1253/. brought forward, amounted to 


'204,953/.. The traffic receipts, properly so called, 


exhibited an increase of 14,675/. as compared with 
those of the second half of 1904. The renewal fund 
having now reached 1,000,000/., the periodical alloca- 
tions made to it have been reduced, and in the second 
half of last year the appropriation amounted to onl 
5000/, The working expenses of the half-year, includ- 
ing those of the cable steamer Minia, pensions account, 
&c., amounted to 73,106/. Altogether the half-year’s 
working resulted in a balance of 126,847/. available for 
dividend, so that the deferred stock, which received 
nothing in 1904, is to have 10s. per cent. in February, 
1905. For the whole of 1905 the preferred ordina 
stock will receive 6 per cent., the ordinary onal 
34 per cent., and the deferred stock 4 per cent. 
As there is 3,169,670/. of the deferred stock in 
circulation, it cannot be said that the company 
is in a particularly panne condition. The amount 
standing in the books for the cost of cables, buildings, 
&c., remains at 7,000,000/., as decided in 1873. The 
company had also cable in stock at the close of 1905 
of the estimated value of 30,195/. It further owned 
leasehold property in London of the estimated value 
of 7152/., after provision had been made for deprecia- 
tion. The renewal fund stood, at the close of June, 
1905, at 985,725/. The fund was credited with 5000/. 
from revenue during the past half-year, and 15,745/. 
was received for interest on investments. On the 
other hand, the fund was charged with 5544/. for the 
cost of cable used during the past six months. The 
fund, accordingly, remainded at the close of 1905 at 
1,000,926/. Considering that the company has ex- 
pended 7,000,000/. in cables, the cost uf renewals in 
the second half of last year (5544/.) was remarkably 
small; but it should be noted that the cable steamer 
Minia involved charges eaprin | to 5930/. during the 
past six months, although these charges were partially 
offset by 4864/. receiv a the chartering of the 
steamer for purposes outside the company’s business. 
The company has formed a pension fund for the benefit 
of its old employés; this fund was credited with 
3400/. from revenue for the past half-year, and 102/. 
was also received for interest on investments; the 
fund was, accordingly, carried from 6801/. at the close 
of June, 1905, to 10,3037. at the close of December, 
1905. The payment of pensions does not appear to 
have been commenced at present, the fund being 
almost in its infancy. 

The revenue of the Direct United States Cable 
Company, Limited, for the second half of last year 
showed an increase of 5323/., as compared with the 
amount acquired in the corresponding period of 1904. 
The working expenses were 23,299/., as compared with 
22,1087. in the corresponding period of 1904. The 
amount received for messages in the second half of 
last yout. after deducting rent of wires, was 61,313/., 
of which 5000/. was paid to the Anglo-American Tele- 
graph Company, Limited, under a — agreement 
existing with that company. The expenditure made 
by the Direct United States Cable Company upon the 
maintenance of cables from July 1, 1897, to December 
31, 1905 (including cables costing 94,912/.), was 
283,155/. ; the so | of this amount was provided 
for by deductions from the reserve fund. Notwith- 
standing these large appropriations, and a further de- 
duction of 23,6397. for the cost of removing cables and 
stations from Torbay to Halifax, and diverting cable 
from Brown’s Bank in 1887, the reserve fund stood at 
the close of December, 1905, at 500,701/., as compared 
with 482,948/. at the end of June, 1905. The outlay on 
cables, stations, &c., standsat 1,214,200/. Inconsequence 
of the gradual growth of the Direct United States Cable 
Company’s reserve fund, and in consequence, also, of 
the rather more satisfactory business which has been 
done of late, the general outlook of the concern is 
considered to be somewhat better. It is, of course, 
encouraging that the 1,214,200/. sunk in cables, 
stations, &c., should be considerably offset by a re- 
serve fund amounting to 500,701/., and invested so 
that it is entirely outside the company’s business. 
The proportion of the Direct United States Cable 
Company’s reserve fund to the capital invested in 
cables is considerably higher than the corresponding 
proportion in the case of the Anglo-American Tele- 
graph Company, coming out as it does at 41 per cent., 
as compared with 14 per cent. 





MANZANILLO. — Mexican Government port works at 
Manzanillo, which have been in course of construction 
for two years, are completed. Theimprovements include 


a sea-wall and breakwater, which cost 2,000,000/. The 
Mexican Central Railwa Company has to buy 
a large tract of land at zan 


for terminal pur 
It is expected that, when the Mexican Central’s Colima 
extension is yo and the narrow-gauge line from 
that point to zanillo has been changed to the stan- 
dard gauge, the port. will become an-important traffic 
centre, 





. YEAR-BOOKS AND ANNUALS. 

The Municipal Year-Book for 1906. Edited by Mr. 
Rosert DonaLp, Published at the offices of Tj, 
er Journal. London: Messrs. Edward Lloyd, 
Limited, Salisbury-square. [Price 3s. 6d. net. ]—Con. 
tains 650 es. of subject-matter, dealing with the 
London ay ferang the City Corporation, borough 
councils, the Water Board, the Asylums Board, tlic 
municipal corporations, &c., of England and Wales; the 
municipal government of Scotland ; the local govern. 
ment in Ireland, &c. Besides a directory, the book gives 
data on councils, corporations, &c.; their population, 
rateable value, area, and so forth. Separate chapters 
deal in detail with water, gas, and electricity supply, 
tramways, baths and wash-houses, libraries, &c. An 
interesting section, divided alphabetically, is that on 
“Refuse and Sewage Disposal,” by towns throughout 
the United Kingdom, and it gives brief particulars on 
the methods followed in each for dealing with this 
important problem. 


The Public Schools Year-Book, 1906. With a 
general list of preparatory schools. Seventeenth year 
of publication. London: Messrs. Swan, Sonnenschein, 
and Co., Limited, 25, High-street, Bloomsbury, W.C. 
[Price 2s. 6d. net.]—Gives particulars of the public 
schools throughout the country, the date of their 
foundation, their history, governing body, staff, &c., 
and the subjects of instruction. Special attention is 
drawn to a new chapter, which forms a feature of the 
present issue, entitled ** Military Efficiency in Public 
and Preparatory Schools,” compiled from statistics 
supplied by the public schools and by some 250 pre- 
paratory schools, and d on questions specially 
drawn up for the editors by Lord Roberts. The book, 
by its information on schools, and the data it gives on 
a number of ible openings, adds one element 
towards facilitating the problem entitled ‘‘ What to 
do with our Boys,” and for this it will be welcome. 


The ‘‘ Shipping World” Year-Book ; A Desk Manual 
on Trade, Commerce, and Navigation. Edited by 
Major Evan Row1anp Jones. Published at the 
Shipping World Office, Effingham House, Arundel- 
street, Strand, W.C. [Price: United Kingdom, 5s. ; 
abroad, 6s.]—With the 1906 issue this year-book 
enters its twentieth edition. Among the addi- 
tions it contains over the preceding issue may be 
mentioned the Aliens Act; the new tariffs of Germany, 
Norway, &c. ; the tariff revisions of other countries ; 
the new measurement regulations of the Suez Canal 
Company ; the new Admiralty regulations for the 
training of naval officers ; a digest of merchant ship- 
ping Acts, and other interesting information. The 
directory proper covers over 55U pages; in this the 
British ports and colonial and foreign ports are 
arranged alphabetically. Particulars as to situation, 
prevailing winds, tides, accommodation, dues, trade 
(imports and exports), officials in charge, &c., are 
given in each case. It contains a map of the world, 
prepared by Mr. J. G. Bartholomew, F.R.G.S., &c., 
showing the principal shipping lines, the main produce 
of the different countries, and, separately, a number 
of the principal ports. The book throughout shows 
careful preparation. 





Almanacks, #c:—We have received a neatly-printed 
almanack from the London and North-Western Rail- 
way Company, showing the ‘steamship Scotia leaving 
Holyhead.—Also one from the Caledonian and London 
and North-Western Railway pe ower advertising 
the West Coast Royal Mail route vid Carlisle. —Messrs. 
Johnson and Phillips, Limited, issue a telephone 
service card for use in telephone-rooms, giving their 
exchange number, and stating that there are three 
direct , to Charlton.—Messrs. Yarrow and Co. 
(Bolton), Limited, Wood-street, Bolton, have sent us 
a chart of the world, illustrating their patent jointed 
pipe, and showing its:applicatian. 





100-Ton Freicut Cans.—The Allis-Chalmers Com- 
pany, Milwaukee, has ordered from the West Milwaukee 
shops of the Chicago, Milwaukee, and St. Paul Railroad 
Company two sixteen-wheel flat cars, with a capacity of 
100 tons each. The necessity for cars of this capacity is 
occasioned by the fact that the Allis-Chalmers Company 
is confron with the problem of Seangerting uge 
engine bed-plates, Ses eeey tons, for a 
large blowing-engine for the Carnegie Steel Company's 
plant at Sharon, Pennsylvania. 


Brician Mgrat.urcy.—The production of pig of all 
kinds in Belgium in the second half of last year was 
662,740 tons, as com; with 632,690 tons in the corre- 
sponding period of 1904, showing an increase of 30,050 
tons. “Big for steel figured in these totals for 507,430 
tons and 439,270 tons respectively. The uction of 
finished iron in Belgium in the second half of last year 
was 194,060 tons, as compared with 179,570 tons in the 
correspondi iod of 1904, showing an increase of 
14,490 ean, "Wie guodustion of finished steel in Belgium 
in the second half of last year was 598,280 tons, as com- 
pared with 534,880 tons in the corresponding period of 
1904, showing an increase of 63,400 tons. 
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OF ADMISSION PRESSU Of course, there is still energy in the steam passing | at low pressures, and often as “ waste-heat ” engines, in 
On en Een OF STE yy mst de from the turbine to the condenser, but this is rarely io oe with high-pressure piston engines. At the 
* | capable of being employed usefully except to the slight | customary pressures (10 to 13 atmospheres), and with 

By T. Stevens and H. M. Hosarrt. extent of contributing to a high feed-water temperature, | moderate superheat and vacuum, steam-turbines and 
‘TURBINES are able to use to perfect advantage steam | Setting aside all conceptions of more or less ideal | piston engines run one another very closely in the matter 
at low pressure, for they have an efficiency rising in | @fficiency, and adhering to the above-defined ‘‘commer- of steam consumption ; consequently also in commercial 
value as the pressure of the steam becomes lower.” | cial” efficiency, we find on examination that turbo-gene- | efficiency. At higher pressures the piston engine has 
(Rateau, Transactions of the American Society of Me- |Tating sets employing turbines of the Parsons type are ‘ the higher efficiency, and at lower pressures the steam- 


chanical Engineers, vol. xxv., 1904, page 821.) 
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an increase in steam pressure, for two 500-kw. Parsons turbo- an increase in steam pressure, for two 200-kw. Parsons turbo- sures for three 300-kw. bs ~ turbo - gene: 
generating sets at a mean constant vacuum of 92.2 per cent generating sets at a mean constant vacuum of 92.7 per cent. Vacuum, 86.6 per cent. ; superheat, 50 deg. Cent. 
and 35.2 deg. Cent. superheat. and 50 deg. Cent. superheat. A. , 9 kgs. per sq. cm. (Brown, Boveri, and Co.), 
A. 10.7 kgs. absolute pressure (Messrs. Brown, Boveri, and A. 10.6 kgs. absolute pressure (Messrs. Brown, Boveri, and B. Pressure, 10 kgs. per sq. cm. (Brown, Boveri, and Co.). 
Co.’s phiet, ‘‘ Turbines & Vapeur,” September, 1904, page Co.’s philet, “Turbines & Vapeur,” September, 1904, page C. Pressure, 11.6 kgs. per sq. om. (C. A. Parsons and Oo.). 
39). 14.8 kgs. absolute pressure (‘‘ The Steam Turbine as 39). 12.5 kgs. absolute pressure (“‘ The “team-Turbine as Reference No. VIII. on Table I. 
Applied to Electrical Engineering,” by OC. A. Parsons, G. G. Applied to Electrical ee Na CO. a. Parsons, G. G. 
Stoney, and C. P. Martin, Jour. Inst. Elec. Engineers, vol. Stoney, and C. P. Martin, Jour. Inst. Elec. Engineers, vol. 
xxxiii., page 803). xxxiii., page 798). 
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Curves for steam consumption at different admission pres- Curves for steam consumption at different pressures for two Curves showing the variation in steam consumption, with 
sures for two 1000-kw. Westinghouse-Parsons turbo-genera- 500-kw. Parsons turbo-generators. Vacuum, 86.6 per an increase in steam pressure, for 400-kw. Westinghouse- 
tors. Vacuum, 86.6 per cent.; superheat, 50 deg. Cent. cent.; superheat, 50 deg. Cent. : Parsons steam-turbine sete-at a mean constant vacuum of 

A. Absolute pressure, 102 kg. per sq.cm. B. Absolute A. Absolute pressure, 10 kg. per sq. cm. (Brown, Boveri, 86.6 per cent., and no superbeat. 
pressure, 11.6 kg. per sq. cm. and Oo.). B. Absolute pressure, 10.15 per sq. cm. (C. A. A. 9.8 kgs. absolute pressure. B. 10,9 kgs. absolute pe 

Reference No. XIV. on Table I. Parsons and Co.). sure. ©. 11.6 kgs. absolutelpressure. (F. Hodgkinson, on“ e 
Reference No. XII. on Table I. Theoretical and Practical Considerations in Steam-Turbine 


b+ Trans. Amer. Soc, Mech. Engineers, vol. xxv., May, 
1904). 
Tests Nos. 1 to 10 in Table of Test Results. 
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and 8 deg. Cent. superheat. cent., and 105 deg. Cent. superheat. For references, see below. 
A. 8&7 kg. absolute pressure (Messrs. Brown, Boveri, and A. 10 kgs. per sq. cm.,and 105 deg. Cent. B. 14 kgs. per sq. 
Co,’s pamphlet, “Turbines & Vapeur,” September, 1904, cm., and 105 deg. Uent. (‘‘ Electrotechnische Zeitschrift,” Heft 


page 39). B. 9.9 kg. absolute pressure (*‘ Trials of Turbines 35, August 24, 1904, page 749). 

for Driving Dynamos,” by ©. A. Parsons and G. G. Stoney, 

International Engineering Congress, Glasgow, 1901). 
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is: Curve|Output in) Pressure n | oO} Source or Data. 
§ — in Kgs. | Deg. C. Turbine. . 
§3 ’ A 5@0 10.9 | 0 | Parsons |“ Trials of Steam Turbines for Driving Dynamos,” by O. A. Parsons and G. G. 
Pes } Stoney. Paper read before the International Engineering Con; Glasgow, 
Es | 1901, jon III. SS and arranged by the Inst. of Mech. a 
3s Rs B | 300 116 | 0 | Westing- |‘ The Economics of High Vacua and Superheat in Steam-Turbine Plants,” by 
z 5 | house- J. R. Bibbins (page 175 of the Report of the twenty-third annual meeting of 
3 & g | Parsons | the American Street Railway Association, 8t. Louis, Oct. 12 and 13, 1904.) 
2 Cc 500 11.3 | 0 | Parsons |‘‘The Steam-Turbine as Applied to Electrical neering,” by C. A. Parsons, 
5 G. G. Stoney, and ©. P. Martin. (Jour. Inst. Elec. Engineers, vol. xxxiii., 
3 | e 801, ay 1904.) 
% D | 360 111 | 445 | Parsons |‘* The Steam-Turbine as Applied to Electrical Engineering,” by O. A. Parsons, 
| changedto G. G. Stoney, and C. P. Martin. (Jour. Inst. Elec. Engineers, vol. xxxiii., 
0 802, yd 12, 1904.) 
: oul. E 300 m2. (Cl 0 | Parsons e Steam- ine as Applied to Electrical Engineering,” by ©. A. Parsons, 
Curve showing the steam consumption, with varying | | | “ G. G, Stoney, and O. P. Martin. (Jour. Inst. Elec, Engineers, vol. xxxiii., 
vacuum and a mean absolute steam pressure of 11.4 kgs. and no ' page 800, May 12,1904.) 00 a 


Superheat, for Parsons steam turbines of various ra outputs. wg aay Ie — een 
R.. he term ‘“ ren ed ” means to the practical engineer | of slightly less efficiency at low pressures, or, conversely, | turbine. These conclusions are based on the results of an 
the Pacsaings which the energy obtained from a machine | that the efficiency increases very slightly with increasing exhaustive analysis of a large part of the published data 


1s of the energy consumed by it. The commercial effi-| pressure. The increase in efficiency is, however, far less of turbines of the Parsons type. There is as yet not a 


ciency of  turbo-generator may be defined as marked than in the case of piston steam-engines, and the | sufficient accumulation of published data on the Rateau 
100 difference between the two types is sufficiently marked | type to lead to such thoroughly conclusive results as 
__10 x output from generator to indicate that they will, as Professor Rateau and others have been obtained by an examination of the published 





duput Wo feed-water tur turbine, | have pointed out, find an important field of usefulpess data of the Parsons type. It is, however, safe to assert 
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that the Rateau steam-turbine will lose in efficiency 
slightly more rapidly with decreasing steam pressures 
than is the case with the Parsons steam-turbine. Never- 
theless, the general conclusions will be substantially the 
same in both cases. . 

To lead up to these conclusions we have undertaken 
the following examination of the results of tests on 
steam-turbines of the Parsons type :— 

In Table I., pages 290 and 291, we have set forth a large 
number of results of tests of the steam consumption of 
turbines built by Messrs. C. A. Parsons and Co., Messrs. 
Brown, Boveri, and Co., and the Westinghouse Electric 
Manufacturing omg ne These three firms all manu- 
fecture under the Parsons patents, and build reaction 
turbines of the parallel-flow drum type. In cases where 
the published results were expressed in brake horge- 
power we have made reasonable assumptions as to dynamo 
efficiency in obtaining equivalent results expressed in 
terms of the steam consumption in kil mes per 
kilowatt-hour. We have thus brought all tests to a 
common basis so far as relates to the terms in which the 
economy is expressed. 

It will be seen in Table I. that the admission and 
exhaust pressures are widely different in different tests. 
Moreover, different tests are characterised by different 
degrees of superheat or by the absence of superheat. 
The most striking point revealed by an analysis of the 
tests set forth in Table I. is that the steam consumption 
is practically independent of the admission pressure for 
a very wide range of pressures. We were, of course, 


aware that the admission pressure ma‘e far less difference | i 


than in the case of reciprocating steam-engines. We 
find, however, that for a vacuum of 86.6 per cent. and 
for 50 deg. Cent. of superheat of two turbines of a given 
rated capacity, but designed, say, the one for an absolute 
admission pressure of 7 metric atmospheres and the 
other for 14 metric atmospheres, the steam consump- 
tions are, on the average, generally just about the same. 
It may be of interest to describe the rough but practical 
— of analysis by which we have arrived at this 
result, 

Individual tests on a particular turbine at different 
pressures naturally ey results showing a slight variation 
with the pressure : but our general conclusion, as summed 
up above, is based upon the average of a large collection 
of tests, and may fairly be taken as corresponding to 
turbines suitably designed for the pressures with which 
they are to be used. 

In Figs. 1 to 8, page 289, are plotted the results of tests 
on turbines of the same rating at each of two or three 
different pressures in case. 

In all these figures the curve A corresponds to the 
lower pressure, curve B to the higher, and in cases where 
test figures were available for a still higher pressure, 
curve C is drawn corresponding thereto. Out of all the 
numerous test figures available, in only one case can we 
find results for one and the same turbine tested at two 
different pressures on various loads. These results 
relate to a 3200-kilowatt Brown-Boveri-Parsons turbé 
generator, and are taken from the Elektrotechnische Zeit- 
schrift, Heft 35, page 749, August 24, 1904. 


The tests were made at pressures of 10 and 14 kilo- Velasq 


grammes per square centimetre, and the results are plotted 
in Fig. 8. From the curve we see that for this machine 
the steam consumption at full load decreased from 6.86 
to 6.5 kilogrammes for an increase in admission pressure 
from 10 to 14 kilogrammes per square centimetre—that 
is, a 40 per cent. increase in pressure gave a decrease of 
5.2 per cent. in steam consumption ; the decrease in 
steam consumption per per cent. increase in pressure thus 
being 0.13 per cent. at full load. 

The two curves cross at about 42 per cent. of full load, 
the steam consumption at this | being the same for 
the two different admission pressures. For loads less 
than this, the steam consumption is actually greater for 
the higher pressure. This is probably explained by the 
loss due to leakage of steam being greater the higher the 


pressure of the steam, and to the increased friction due | J, 


to rotation in a denser medium. 

In each of the other figures, 1 to 7, we have brought 
together turbines of the same rating to compare their 
steam consumption at different pressures, but under the 
same conditions as to vacuum and superheat. 

In three of these cases, Figs. 1,2, and 3, the steam 
consumption is actually higher for the higher pressure 
at full load. This result is contrary to experience, and 
we would attribute it to the fact that, in each case, the 
tests at different pressures were made on two separate 
turbines, when slight differences in construction and 
workmanship might account for either machine being 
inferior to the other as regards steam economy. 

In the four cases of Figs. 4 to 7 the results are similar 
to that in Fig. 8, ref to above—viz., at light loads 
the steam consumption is greater for higher pressures, 
and at loads from about one-half load and upwards the 
consumption is smaller for higher pressures, there being a 
certain load where the consumption is apparently the 
same for all pressures. In the case of Fig. 4 the two 
curves actually cross in two places ; and bearing in mind 
that each curve is for a different machine, we would 

this as evidence of the differences in steam con- 
sumption being due to differences in the characteristics 
of the machines rather than to the effect of difference in 
pressure. 

We have not thought it sufficiently justifiable to 
attempt to determine the law of variation of steam eco- 
nomy with pressure on the hasis of these results to any 
degree of accuracy, but results of tests on individual tur- 
bines with varying pressures for each, at several con- 
ditions of load, would be very desirable for this pu 

We also obtained from various manufacturers of the 
Parsons type of steam-turbine statements indicating that 
in their experience the variation of steam consumption 





with varying admission pressure has been found to be 
very. small at. all loads, although they all find a slowly- 
improving economy accompanying increasing admission 


pressure. - 

With non-condensing sets the use of a high pressure 
undoubtedly has a marked effect in improving the eco- 
nomy ; but we consider it sufficiently well established by 
our investigations that for turbines of the Parsons type 
as at present designed and built, when operated with a 
good vacuum, the improvement in economy from an 
absolute admission pressure of 8 kilogrammes per square 
centimetre upwards is so slight as not to be worth taking 
into account. 

At any rate, it is extremely unlikely that an improve- 
ment in steam economy of more than about 0.10 per 
cent. per per cent. increase in admission pressure wi 
obtained at full load under good conditions as to vacuum 
and superheat, for an absolute admission pressure of 
7 kilogrammes per square centimetre, and this will pro- 
bably decrease to an improvement of not more than 0.05 
per cent. gh 4 cent. increase in admission pressure for 
an absolute admission pressure of some 14 kilogrammes per 
square centimetre. For the range of pressures customarily 
employed—10 to 16 absolute atmospheres—the steam 
consumption at full load can thus, for all practical pur- 
poses, be taken as independent of the admission pressure. 

1t is somewhat premature to announce this conclusion 
prior to the description of the following exhaustive 
analysis of published data of steam consumption. For 
a F ep J assumption we Bm eongy to ignore the 
influence of variations in the admission pressure, and to 
oo the laws of variation with vacuum and super- 
eat. 

The effect of varying vacuum has been studied by a 
number of investigators. The results of five different 
turbines at full-rated load are shown in Fig. 9. Repre- 
senting by 100 the steam consumption at 86.6 per cent. 
vacuum, the results of Fig. 9 have been reproduced in 
Fig. 10, and it appears that the tests are in sufficiently 
close ment as regards the percentage variation in 
full-1 steam consumption with varying vacuum as to 
be represented by a single curve. In other words, the 
same rate of variation may for all practical purposes be 
taken for all sizes of Parsons turbines, 

From Fig. 10 we see that a Parsons turbine consumes at 
full load 38 per cent, more steam when running non-con- 
densing than when running with a vacuum of 86.6 per 
cent. Of course, there may be considerable variations 
from this particular percentage, in individual cases, as 
the development of the Parsons turbine has extended 
over many years, and the principles of design have been 
gradually developed during this time. 


(To be continued.) 








LAUNCHES AND TRIAL TRIPS. 

On Tuesday, the 20th ult., the steel screw cargo and 
passenger steamer Velasquez, built by Sir oy ome Dixon 
and Co., Limited, Cleveland Dockyards, Middlesbrough- 
on-Tees, to the order of Messrs. Lamport and Holt, of 
Liverpool, proceeded to sea for her official trials. The 
uez, the largest vessel hitherto built on the Tees, 
has been designed to meet the requirements of the owners’ 
—— service to Brazil and River Plate. Her principal 

imensions are :—Length, 481 ft.; breadth, 59 ft.; depth, 
moulded, 40 ft. 8 in.; with a measurement capacity of over 
16,600 tons, and a dead-weight carrying ay en of over 
11,100 tons. Triple-expansion engines have been fitted by 
Messrs. Richardsons, Westgarth, and Co., Limited, of 
Middlesbrough, having cylinders 27 in., 46 in., and 77 in. 
in diameter, with a 60-in. stroke. She will be a 
with steam by three large double-ended and one 
single-ended boilere working at 200 lb. pressure. The 
trials passed off most satisfactory. 

On Wednesday, the 21st ult., the steel screw-steamer 
Harperley, built by Messrs. William Gray and Co., 

imited, of West Hartlepool, to the order of Messrs. 
J. and C. Harrison, Limited, of London, had her trial 
— Hartlepool Bay. The Harperley has been built 
to Lloyd’s highest class. Her principal dimensions are : 
—Length over all, 371 ft. 6 in.; breadth, 50 ft. ; and 
depth, 28 ft. 44 in. La mre marine engines 
have been supplied from the Central Marine Engine 
Works of the builders, having cylinders 26 in., 42 in., and 
70 in. in diameter, with a 45-in. stroke, and two large steel 
boilers adapted to work at a pressure of 180 1b. per square 
inch. The trial was in every way satisfactory, a mean 
speed of 114 knots being recorded. 


On Thursday, the 22nd ult., Messrs. William Gray and 
Co., Limited, launched the steel screw-steamer Dan, 
which they have built to the order of Mr. L. H. Carl, 
a She will take the highest class in Lloyd’s, 
and her dimensions are:—Length over all, 290 ft. ; 
breadth, 40 ft. ; and depth, 20 ft. 64 in. Triple-expan- 
sion engines are being — from the Central Marine 
Engine Works of the builders, having cylinders 21 in., 
33 in., and 56 in. in diameter, with a 36-in. piston stroke, 
and two large steel boilers for a working pressure of 
180 lb. per square inch. 


There was launched on Friday, the 23rd ult., from the 
= of —-. William Doxford = Sons, reg oe 
ion, envearn, a specially-desi: si ec 
turret steamer built to the order of Gre nickend B. 
Chellew, of Truro. 


A steamer, the Mersey, for the service of the Lanca- 
shire and Yorkshire Railway Company was launched 
from the Neptune Shipyard of Messrs. Swan, Hunter, 
and Wigham-Richardson, Limited, on Friday, the 23rd 
ult. She is intended to run in the railway company’s 














service between Goole and Hamburg, is 255 ft. 
by 36 ft. beam, and has been built to the highest class in 
Lloyd’s Register. Her triple-expansion engines and her 
boilers are also being constructed by Moos, Swan, 
Hunter, and Wigham-Richardson, Limited. They are 
designed to give her a s of 14 knots. The Mersey 
will carry a limited number of passengers, together with 
a large number of cattle and horses on a specially light 
draught of water, in order to enter Goole Harbour, 


in length 





On Saturday, the 24th ult., the launch took place from 
the yard of the Northumberland Shipbuilding Company, 
Limited, egg ge £2 bee of the Foxley, a steamer 
built to the order of Messrs. Houlder, Middleton, and 
Co., London, for the Reliance Shipping Company, 


be! Limited. She is 372 ft. long by 48 ft. beam by 30 ft. 10 15, 


deep. The machinery will be supplied by the North- 
Eastern Marine Engineering Company, Limited, Walls- 
end-on-Tyne, consisting of engines with cylinders 244 in., 
40 in., and 68 in. in diameter, with a 48-in. stroke, and 
three large steel boilers, 14 ft. by 10 ft. 9 in., working at 
180 lb. pressure. The steamer will carry about 7150 tons 
dead-weight, and steam at about 10 knots. 





On Saturday, the 24th ult., Messrs. Craig, Taylor, and 
Co., Limited, launched from their Thornaby shipbuilding 
yard, Thornaby-on-Tees, a steel screw-steamer, the Don 
Arturo ; her dimensions are 360 ft. by 50 ft. lin. by 
25 ft. 10 in. depth moulded, to the highest class in Lloyd’s. 
Her engines have been constructed by Messrs. Blair and 
Co., Limited, Stockton-on-Tees, the cylinders being 25 in., 
41 in., and 67 in. in diameter, with a 45-in. stroke, steam 


being supplied by two large steel boilers working at 
180 lb. pressure. is vessel has heen built to the order 
of the Buenos Ayres and Picific Railway Company, 


Limited, London. 





There was launched, on Saturday, the 24th ult., from 
the Troon Yard of the Ailsa Shipbuilding Company, 
Limited, a steel screw-steamer, the Glenravel, which has 
been built to the order of the Antrim Iron Ore Company, 
Limited, of Belfast, for their passenger and cargo trade. 
Her dimensions are:—Length over all, 243 ft. 6 in. ; 
length between perpendiculars, 232 ft.; breadth, moulded, 
33 ft. 9 in. ; depth, moulded, 16 ft.6in. She has been 
constructed to the highest class at Lloyd’s, and is to 
be fitted with high-power triple-expansion engines by 
Measrs. MacColl and Co., Limited, Belfast. 





On Saturday, the 24th ult., Messrs. Osbourne, Graham, 
and Co. launched from their yard at Hylton, Sunder- 
land, a steel screw-steamer, the Trym, which they have 
specially constructed for Messrs. Hjalmar, Roed, and 
Co., of Tonsberg, Norway. She is of the single-deck 
type, and carries 3100 tons on a moderate draught, and 
is built to the highest class of Norwegian Veritas. After 
the launch the vessel was taken to the North-Eastern 
Marine Engine Works to receive her engines, which have 
cylinders in., 33 in., and 54 in. in diameter, with a 
39-in. stroke, and two large boilers working at a pres- 
sure of 180 Ib. 


The twin-screw steamer Amazon was launched from 
the yard of Messrs. Harland and Wolff, Limited, on the 
24th ult. Her dimensions are:—Length, 527ft. 6 in.; beam, 
60 ft.; with a gross register of about 10,000 tons. She is 
designed to carry a large quantity of cargo, but passenger 
accommodation 1s suseties on the most sumptuous scale. 
The state-rooms are on deck—an improvement that will 
appeal strongly to intending voyagers. Many of the 
cabins are arranged on the tandem principle, with side- 
lights for each room. Every provision has been made for 
the safe navigation of the steamer; and by the adoption 
of Messrs. Harland and Wolff's latest balanced quadruple 
type of engines vibration is reduced toa minimum. The 
carriage of perishable cargoes is provided for by one of 
Messrs. J. and E. Hall’s duplex CO, refrigerating ma- 
chines. The Amazon will take up her position in the 
South American mail service in June next. 








IRRIGATION WORKS IN THE UNITED StaTEs.—We read in 
the Board of Trade Journal, of the 22nd ult., that numerous 
irrigation works are projected in the Western States of 
America. Congress has voted over 6,000,000/. towards 
the cost of irrigation, and a first instalment of 1,000,000/. 
has been paid. Amongst the schemes the following are 
the most important :—(1) The North Platte scheme for the 
irrigation of 350,000 acres in Wyoming and Nebraska ; 
(2) the Minidoka scheme for the irrigation of 130,000 acres 
on the two sides of the Snake River im Southern Idaho ; 
(3) the Payette-Boise scheme for dealing with 350,000 
acres, also in Idaho, on the banks of the Payette, Boise, 
and Snake Rivers; (4) the Palouse scheme for the irriga- 
tion of 101,000 acres in the southern part of Washington 
State. This project is estimated to cost about 1,280, 000/., 
but there are difficulties in the way of its being carried 
out at once; (5) the Shoshone project in wyene, The 
area to be taken in hand is about 75 miles east of ellow- 
stone Park, and is 100,000 acres in extent. The work 

posed includes the construction of a 50,000/, dam ; 
i). the Milk River (Montana) scheme—the most exten- 
sive of all—embracing 450,000 acres; (7) the Malheur 
scheme (100,000 acres) in Oregon, at an estimated cost of 
840,000/.; and (8) the Klamath scheme for the irrigation 
of 240,000 acres in the basin of the Klamath, in Oregon 
and California. The completion of these irrigation works 
will greatly increase the value of the lands. The tracts to 
be watered consist, to a large extent, of private land, 
and only in certain instances of Government property. 
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Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 

Branch. 25, a Buildings, Chancery-lane, W.C., at 
the uniform ates of 8d. 
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Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the t of a Complet. cification, 

give notice at the Patent Office of opposition to the grant of a 

Patent on any of the grounds mentioned in the Acts. 





ELECTRICAL APPARATUS. 


29,377. M. B. Field, and Ferranti, Limited, Hollin- 
wood, Fuses. [17 Figs.) December 31, 1905.—The object of 
this invention is to construct a fuse with suitably enlarged 
terminals in a simpler and cheap than has hitherto 
been possible, and in some cases to avoid the necessity of provid- 
ing receiving-jaws which are elastic or springy. The invention 
consists in forming the fuse by making a stamping of suitable 
shape from sheet metal, and in bending over part of the said 
stamping to form terminals or heads. The invention also consists 
in stamping the fuse and terminals in one piece, having two or 
more strips of metal, of different cross-section in parallel between 
the terminals, so that the fuse can*be rendered suitable for dif- 
ferent maximum currents by cutting away one or more of the 


Fig.6, 








ig.2. 


strips. The stamping is made from a plate of, say, zinc, or other 
suitable material in the form of two broad strips a, b, being bent 
as shown in Fig. 2. The zinc is then bent as shown in Fig. 3, and 
a pin inserted for the pu: of centering the fuse in the jaws, 
which consist of two spring strips g.. The fuse can be placed in 
position in the jaws and removed by any suitable: insulated grip- 
ping device adapted to grip the circular beading, for instance, by 
means of a handle h (see Figs. 6 and 7) of porcelain or other suit- 
able insulating material, provided with longitudinal slots opening 
into longitudinal circular apertures i, in which the projecting 
hollow circular beading formed by the strips at the end of the 
fuse are held. The handle h may be attached and detached by 
sliding longitudinally relatively to the fuse. (Sealed January 
18, 1906.) 


16,772. Siemens Brothers and Co., Limited, West- 
minster, and J. 8S. Huddleston, Beckenham. 








Surfaces. . The socket cover is provided with lugs precisely similat 
to lugs n, which enter alots f and engage beneath surfaces when 
the cover is substituted for the plug, and is turned by a key,in- 
serted in a recess ; as this cover has to be turned as a whole, it 
has no feather key. This connection-box may be sunk into the 
ground until its lid is flush therewith, and then form no ob- 
struction, as the cover of the socket is flush with the lid. 
(Sealed January 18, 1906.) 


20,371. Siemens Brothers and Company Limited, 
Westminster. (Siemens-Schuckertwerke G.m. H., Berlin.) 
Sound by. means of t and Heat 
sage. {1 Fig.] October 9, 1905.—It is known sound trans- 
missions can be effected in such manner that a source of electric 
light or heat is fed with a current that varies in accordance with 
the sound vibrations to be transmitted, so that corresponding 
variations of the emitted light and heat rays are igen As 
receiver, a cell device is employed which is sensitive to light or 
heat rays, and which is in series with the receiving in- 
strument, such as a telephone and a suitable battery. The mode 
of operating is such that on the current necessary for feeding the 
source of light is su a second variable current. The 
present invention relates to a device for carrying out this method 
of operating, which is distinguished by great simplicity and reli- 
ability of working, as also by great clearness of transmission, and 
by its applicability to existing searchlight installations. With 
this device the known arrangement is employed, according to 
which the variations of current requisite for the sound transmis- 
sion are effected in a shunt line of the main current arranged in 
series with the source of light. The current variations themselves 
are effected by means of a continuous-current interrupter in 
combination with a Morse key. . As current interrupter may, for 
example, be employed a mercury’ jet interrupter, or any other 




















e@csln 


known form of interrupter. When the Morse key is closed the 
current interrupter yoo! varies the strength of the 
branched current of the searchlight, and a buzzing is heard in 
the receiver. On opening the key the buzzing ceases. Thus by 
alternately opening and closing the Morse key predetermined 
signals, such as the Morse code, can be transmitted. The drawing 


shows ad m of an arrangement for carrying out the present 
invention. ‘om the circuit, closed through the electrodes e of 
the searchlight s, a shunt circuit is branched, in which are situated 


the apparatus for infil ing the current strength, for example, 
a mercury jet interrupter or any other suitable interrupter u and 
a Morse key t. Between the connecting points of the shunt cir- 
cuit there is advantageously arranged in the main circuit a 
choking coil d, by means of which the short-circuiting of the 
shunt circuit by the main circuit is prevented. For enabling the 
degree of sensitiveness to be regulated, and for adapting the 
arrangement to very variable conditions, and to searchlights 
using currents of any strengths, it is of advantage to arrange 
suitable regulating resistances in both circuits, for example, in 
h 








Coup “Boxes. [4 Figs.) August 18, 1905.—C jon- 
boxes for electric cranes or other electrically-operated machines 
are made with a socket in the lid, into which a plug containing the 
electric leads for the machine is inserted when it is desired that 
these leads shall make contact with the terminals within the box. 
When the plug is not inserted—that is, when the box is not being 
used—the socket must be suitably covered so as to be water-tight, 
and for this purpose it has been made with a flange projecting 
above the surface of the lid of the box, over which flange the 
cover fits and is suitably locked. The circular hole constituting 
the socket in the lid a of the box ) has a downwardly-extending 
flange of __-section c, the upper surface of the horizontal portion 
of which carries an annular rib d, whereon is seated a leather or 
like ring ein the plug or the socket cover to make a water-tight 
jvint when the plug or cover is home. At the ends of one dis- 














meter of the socket are |_-shaped slots, the upper face of the hori- 
zontal portions of which is inclined. The body fh of the plug. is 
shaped to fit the socket, and rests therein, with its leather or like 
ring € on the rib d; itis prevented from turning by a feather key 
w hich enter$ a slot in the horizontal portion of the flange c. The 
hody A of the plug has a peripheral slot & turned in it, into which 
are fitted the halves of aring /, these being subsequently fastened 
together by rivets passing through lugs n of reduced section 
‘arried by each half ring ; this construction is shown in the figure. 
rhe ring ¢ carries pins 0, to receive which the body of the plug is 
cut away, asatp. It will be understood that the ring / can 
turned in the slot k by means of the pins o ba ney 27 an angle de- 
termined by the cutaway parts p. When the plug is to be inserted 
into the socket, the ring has been turned until the pins o and the 
‘ugs ® are one above the other. The plug is now inserted in the 
socket, its feather key being fitted into its slot, and the lugs n into 
the vertical portions of the slots f respectively. By means of the 
pins o the ring ? is turned until the lugs m engage beneath inclined 





be | blade- 





the shown on the drawing, where w is a regulating resist- 
ance situated inthe circuit of the interrupter, and v a resistance 
in series with the searchlight, on which the connecting point of 
the shunt circuit can be adjusted by means of a regulating switch 
according as may be required. (Sealed January 18, 1906.) 


GUNS AND EXPLOSIVES. 


G. Sautter, E. Harle, and J. Rey, Paris. 
Automatic Submarine Mines. [3 Figs.) October 10, 1905. 
—This invention relates to the firing h of aut tic sub- 
marine mines in which the explosion occurs either on the impact 
of a moving vessel or on the explosion of a neighbouring mine or 
countermine, It has for its object to prevent explosions through 
‘*sympathy,” and to render the firing mechanism inert so long as 
the mine is not at the depth for which it is regulated. 1 is a rod 
controlling the firing mechanism, which is actuated by the inertia 
of a moving pendulum or of a mass of liquid. The rod 1 is for the 
purpose of locking the firing mechanism (which may be con- 
structed in various ways) to render it inoperative, or, on the other 
band, to liberate it. The rod 1 receives i*s motion from a dia- 


20,487. 








phragm 2 fixed to it and acted upon by the pressure of the water 
passing in through holes in the cap One or more springs act 
upon the diaphragm 2. Thus in the figure there are two springs 4 
and 6 placed on either side of the rod 1. In the arrangement shown 
the rod 1 has upon it a forked prolongation 7 which embraces a 
ng 8, and is provided with a rounded head 9. When 
the 1 is drawn in by the diaphragm 2 in its downward move- 
ment, the head 9 strikes against the top 10 of the s; g 8, which 
is deformed by the ‘pressure of the head 9 to an extent calculated 
beforehand. The working of the arrangement shown is as 
follows :—So soon as the mine is placed in the water, and the 

re attains even a small amount—for example, cor d- 
ing to a depth of 50 centimetres of water— the diaphragm 2 is dis- 





piveet he tension of the counter: 4,5 being calculated , 
n such a manner as to allow of roan nie etl Steeen as the 
diaphragm is thus displaced, the rod 1 sets free the firing mecha. 
nism, and the mine is then operative—that is to say, it can e 

under the influence of a shock, the minimum value of wi is 
known.. As the mine sinks lower into the .water diaphragm 
2. displaced, and the rod 1 continues to leave 
the firing mechanism free. When the pressure of the water has 
become such that the displacement of the rod .1 allows the head 9 
to touch the spring 8 at the point 10, the increasing pressure of 
the water causes the ero 8 to be com . The firing 
mechanism is constructed in such a manner that during the 
whole movement of the disgheegm 2 up to the point at.which 
the spring 8 is actuated, its liberty movement is com 

The amount of movement of the ———_ corresponds therefore 
to the limit values of the hydrostatic pressure at which the mine 
can explode, So soon as the spring 8 comes into action, ng 
with limit, the movement of the rod 1 locks the firing recha- 
nism, and the mine is inoperative, . This second portion of the 
movement of the 1 corresponds to a much greater hydro- 
static pressure. (Sealed January 18, 1906.) : 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


28,841. H.C. L. Holden, Woolwich. Lathes and 
Boring-Machines. [4 Figs.) December 30, 1904.—This in- 
vention relates to Jathes, boring-machines, and other machine- 
tools which are used for like purposes, and has relation to the 
manner in which the feed or advance of the cutting-tool or tools 
is effected. _With an ordinary lathe, boring-machine, or the like, 
it has hitherto been customary to actuate the feed of the cutting 
tool or tools by means of a leading screw, which moved the saddle 
to which the tools are fixed, this leading screw in turn being 
actuated by means of gear wheels, or their equivalent, from the 
headstock of the machine ; the result of this method of working 
is that the feed of the tool bears, at any moment, a fixed ratio to 
the rate of rotation of the headstock and of the work ; and h 
the actual speed in relation to that of the headstock can 
varied by altering the gear-wheels, still, if the speed of the head- 
stock is increased or decreased, the feed of the tool is only 











varied in direct ratio. The object of this invention is to make 
the feed of the cutting-tool or tools entirely independent of the 
speed of rotation of the headstock, or the work, whereby the best 
relative speed can be maintained during the progress of the 
operations without stopping the machine. In carrying out this 
invention the feed gear is driven by a separate motor e hem that 
by which the headstock is driven, the speed of the motor driving 
the feed gear being made variable through a very large range, 
either by mechanical or electrical means, or by a combination of 
both. Olutches g, i, preferably magnetic, are employed to put 
the feed in or out of action, as such clutches lend themselves more 
readily than others to operation froma distance (which in the 
case of large machines may be very considerable), and to actua- 
tion by safety arrangements designed so that in the case of the 
headstock stopping, the feed gear is also put out of action auto- 
matically. (Sealed January 18, 1906.) 


6819. J. Laidlaw, Glasgow. Friction Clutches. 
{1 Fig.) March $1, 1905.—This invention relates to friction 
clutches of the type in which the adhesion: between the two 
members of the clutch is attained by centrifugal force, and has 
for its object, by combining with what may be termed the 
centrifugal member, another clutch either of positive or frictional 
type to produce a simple and effective engaging and disengaging 
device easily put into operation without shock, and as easily with- 
drawn. Since the invention consists essentially in combining 
with any suitable known type of centrifugal clutch an additional 
(positive or frictional) clutch, which may also be of roy A suitable 
type, for ry the centrifugal member into gear, it is obvious 
that its carrying into effect may be considerably. varied. By way 
of explanation, and according to one ‘example, one member 2 of 
the positive or frictional clutch is fixed to the first-motion shaft 1, 
and with this there engages a counterpart 8 loose upon that 
shaft or upon a concentric sleeve 4 surrounding the shaft, and 





provided with the usual muff or equivalent device by which it 
may be moved laterally upon the shaft or sleeve to engage it with, 
or disengage it from, the fixed member 2, these two members con- 
ss together an ordinary positive or frictional clutch. The 


moveable member 8 of the clutch just described has a number of 
— 6 formed upon its outer surface, which enter loosely between 
joose blocks 7, carried within a drum 9 fixed to the second-motion 
shaft 8. The loose blocks 7, when they are rotated hy the paws 6, 
move outwards under centrifugal force, and engage the internal 
surface of the drum 9, the blocks and the drum together forming 
a centrifugal clutch. In operation the first-motion shaft 1, being 
considered as rotating the muff of the positive or frictional 
clutch 3, is moved so as to put its members into gear. 
causes the blocks of the centrifu clutch to be rotated, an 
they then engage the other member of that clutch, gradually 
starting its rotation, and so the rotation of the eecond-motion 
shaft 8. (Sealed February 1, 1906.) 


RAILWAYS AND TRAMWAYS. 
714. C. W. Paget, Loughborough. Locomotives. 
roe, November 2, 1904.—According to this invention the 
tive has-three crank axles A, B, C, each having four cranks 
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and eight single-acting cylinders connected in rs, two pairs 
being between each outer axle A, C the middle axle B. The 
cylinders of each pair are not in line with each other, but their 
inner ends communicate. The four cranks of the middle axle B 
are connected by rods to pistons working in four of the cylinders, 
one of each pair. These four pistons have rods fixed to them, 
which pass through stuffing-boxes in the inner ends of the cylin- 
ders, and are connected by frames D2, F2 to pistons working in 
tour idle cylinders D+, F4 situated outside the outer axles A, C. 




















The four latter pistons are respectively connected by rods to two 
of the cranks of each of the outer axles A, C. The two remain- 
ing cranks of each of the outer axles are connected by rods to 
pistons in the other cylinders of the four above-mentioned pairs 
of steam cylinders. By this arrangement the three axles are 
coupled together, and side coupling-rods are rendered unnecessary. 
The moving parts of the engine approximately balance eac' 
other. Steam is admitted tothe steam cylinders by — valves, 
and is exhausted from them through ports uncove by the 
pistons. (Sealed January 18, 1906.) 

10,681. J. W. Cloud, London. Vacuum - Brake 
Apparatus. (2 Figs.) May 22, 1905.—This invention relates 
to vacuum brakes for railways, and has for its object to con- 
struct im ed devices of the kind known as accelerators for 
securing, both in partial and in complete applications of the 
brakes, a quickened action thereof. The present invention com- 
prises an improved form of accelerator wherein a reservoir is 


between the brake cylinder and the outer air in such a manner 
that when the brakes are fully applied an approximately uai- 
form retardation is effected during the whole timé of braking 
action. figure shows an arrangement of « brake-pressure 
regulator of this kind, which controls the brake-cylinder discharge 
by electrical means. The inertia body a carries an insulated 
bridye-contact 32, opposite which are mounted, insulated on 
the piston 28, the circuit closing contacts 20 and 21, of which 20 
is connected to the one pole of the current source, while 21 is 
connected to the other pole through the electromagnet winding 
of the electrically-o disha valve 17, closing the dis- 
charge-pipe y: Piston 28, sliding in cylinder 29, is always under 
the pressure of spring 33, e space on the right hand of 
the piston 28 is connected we pipe 30 with the sand-strewing 
device. The piston is normally situated in the position shown ; 
when, however, the sand-strewing device is operated, the air 
pressure entering cylinder 29 furces the piston 28 to the left hand 
the pressure of the spring 33, If the car carrying 

in the direction 


the a us is running of the arrow, the 
posy a will, on the application of the brakes, be caused by 
its inertia to move to the left hand. As soon as the bridge 


contact 32 connects the two circuit contacts 20 and 21, an electric 
current will pass through the electrical valve 17, causing it to 
open the discharge y. Air pressure then escapes from the brake 
cylinder i, causing the brake pressure and the retardation of the 
car to decrease ; the body a then begins to swing back, so that 
the electric circuit is interrupted by the separation of the con- 
tact 32 from 20 and 21, cau-ing valve 17 to close, whereby a 
further reduction of the brake power is prevented. It will be seen 
that as on starting the sand-strewing device the contacts :, 21 
are moved further away from contact 32 by the air pressure acting 
on the piston 2S, the ly a ‘will have to swing out through a 
greater angle before effecting the closing of the electric circuit 
than is the case in the normal working, and consequently the 
opening of the discharge y and reduction of the brake-power will 
only take place after a greater retardation of the car has been 
effected. (Sealed January 25, 1906.) 


STEAM ENGINES, BOILERS, EVAPORATOBRS, &c. 


13.661. H. S. Woolley, Paris, U.S.A., and H. Hub- 
bard, Pittsburg. Furnaces. [3 Figs.) July 3, 1905.— 
This invention relates to an improved ay 8 egy and fuel- 
saving furnace. The inner end of the fire-box is ‘ormed by a 
wall 4, in the centre of which is a restricted ayn J 5, having its 
sides bevelled, as shown. -Adjacent-to the wall 4 is a bridge wall 6 
—_ centrally with a nose 7. The bridge wall6 is separated 

rom the wall 4, to provide between them a dary tion 
space 10. A vertical duct 12 in the nose 7, together with lateral 
i rd for heated air, which is discharged into 








employed, and other forms in which the reservoir is d a 
chamber only for operation of the valve and diaphragm, but 
which act to permit a limited supply of air to pass into the train- 

ipe from the atmosphere when the brakes are to be op lied. 

he device consists of a casing 1 having a conduit 2 formed by an 
internal wall 3 terminating in flangés 4, by means of which it can 
be secured to the train-pipe, so that the conduit 2 forms part 
thereof. Other means than the flanges illustrated may be em- 
ployed for connecting the device with the train-pi The outer 
ar | 5 of the casing encloses a chamber 6 of suitable dimensions, 

















forming a vestibule reservoir, which communicates with the atmo- 
sphere through an orifice 7. The upper part of the casing forms 
a housing for the valve 8, being closed at the top by the dia- 
ph 9, which separates the valve chamber 10 from the operating 
chamber }l. The operation of the valve depends somewhat upon 
ite area and that of the diaphragm, so that the volume of the 
vestibule reservoir is parti y determined by these areas. In 
some cases, therefore, the volume of the reservoir may be very 
small. Certainty of closure of the valve with only a partial set- 
ting of the brakes is, however, secured by reason of the fact that 
this small reservoir is in open communication with the atmos- 
phere only by a restricted With the construction of 
accelerator hereinabove indicated the operating chamber may 
connected to the brake cylinder, or a part of the system subjected 
to brake-cylinder pressure by a return pire, if desired, or it may 
be connected by a pipe or with the train-pipe or other 
part of the brake system. (Sealed January 25, 1906.) 

21,067. Siemens Brothers and Co., Limited, 
Westminster (Siemens and Halske, Aktien - Gesellschaft, 
Berlin, Germany.) es. [2 Figs.) October 17, 1905. 
—This invention relates to that kind of appara‘us for regu- 





lating the action of pneumatic brakes by automatically reducin 
the e re on the of d of 
wherein a mass that is movable in the longitudinal direction of 





be | grate sections. In a furnace of the double fire-box type, 





the car controls, by means of its inertia, valves arranged 


Pp g8, afford p g 

the secondary combustion ¢ to ist in the consumption of 
the unconsumed pres. he air for the duct 12 may be brought 
from the ash-pit by means of a pipe. There is shown in connec- 
tion with the furnace a double fire-box, 14 denoting the dividing 
partition, in which is a duct 15 for supplying heated air adjacent 
to the restricted opening 5. In order to increase the grate-sur- 
face area without enlarging the lateral dimensions of the fire-box 























a supplemental grate section 17 is provided, which supplemental 
section may be at the centre or sides of the fire-box. e grate 
sections are preferably inclined, and are supported by the main 
the 
supplemental grate section may afford support for the dividing 
partition 14. Other grate sections 19 are provided at the four 
corners of the main grate for the purpose of promoting combus- 
tion at these points, where, in existing furnaces, the fuel is un- 
consumed. Preferably, the inclined grate sections 17 extend 
upwardly to a distance practically equal to the depth of the fire 
supported on the = By this provision the sides of the 
fuel-bed pee y the inclined grate sections will receive an 
increased volume of air, inasmuch as the said grate surfaces will 
be freer from ash and refuse than the horizontal grate surface. 
Also the corner grate surf: will extend to a height which is 
approximately that of the depth of the fuel, resulting in an 
in volume of air at the corners of the fire-box. (Sealed 
January 18, 1906.) 


26,314. J. J. Meldrum, W. W. Mansfield, and Mel- 
drum Limited, Timperley. Con 
Air Supply {6 Figs.] December 3, 1904.— 
These improvements relate to apparatus for controlling or effect- 
ing the secondary air supply to boiler and other furnaces. Re- 
— to Fig. 1, A indicates the furnace door, and B the dead- 
plate formed with an air. jing, which is closeable by the flap or 
damper C pivoted at D. the outer side of the door is mounted 
a cylinder E and its contained F, the rod of which F! passes 
thro’ the cylinder end, and is hinged or otherwise suitably con- 
nected to the top of the furnace door. The cylinder is charged 
with oil or other suitable liquid, and is connected at its lower end 
or other suitable part to one arm of a bell-crank lever G, which 
is also pivoted, as at G!, to the furnace door. The other arm of 
the lever projects across, or comes against, or will include in its 
path, some part or piece H, which is connected to the valve-fiap. 
With the door in its closed tion and the seco! air-valve 
also closed, as shown in Fig. 1 in full lines, the bell-crank lever, by 
engagement or connection with such valve, is held by the weight 
of the valve in such a position that the cylinder is maintai in 
its highest position, and the bulk of the oil or other liquid is above 
the in the cylinder. is opened in the usual 
way for firing, the bell-crank lever moves with door away from 
the part which operates the valve, and the cylinder is free to fall 
by its own weight to its lowest point, this movement being freely 


permitted by suitable non-return valves J (Fig. 2) disposed in the 
piston to permit the ye i of the oil from the upper side of the 
piston to the lower. i oil, or some part of it, thus passes to the 
under side of the piston, and the lower arm of the bell-crank is 
thrust forward, so that it occu relatively to the door, the posi- 
tion shown by the dotted lines in Fig. 1. The position now occupied 
by the cylinder is also indicated by dotted lines. With the parts 
as de the lower arm of the bell-crank lever, when 

the door is closed or during its closing movement, comes against a 
rod or the like H pivoted to anarm K, extending from the valve- 
flap. This rod may be mounted to slide in the part L. Or the 
may have substituted for it any suitable part capable of 
similarly transmitting the motion of the bell crank lever to the 
valve. door being closed, the lower end of the bell-crank 
lever has moved the flap to the position shown in dotted lines, so 
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that air can now enter the furnace through the opening in the 
dead-plate. The flap has a tendency to close by its own weight, 
which operative weight is in éxcess of the weight of the cylinder. 
But although the air-valve is heavier than the cylinder, it cannot 
effect the immediate return of the cylinder and its own closure 
owing to the restricted channel which is provided in the cylinder 
for the passage of the liquid from the lower to the upper side of 
the piston. Such a channel is shown at Mand communicates 
with the cylinder on each side of the piston. With a re as 
shown the tilted bell-crank lever presses, upon the door being 
closed, against the valve connection as if it were solidly held, and 
lifts the valve. The weight of the valve then slowly lifts the 
—— and causes the liquid to pass slowly from the lower to 
the upper side of the piston, aod the valve gradually closes, and 
the different parts resume the positions shown by the full lines 
in Fig. 1. (Sealed January 25, 1908.) 


27,632. H. L. Davies, Annan, Utilising Waste Heat 
of Furnace Gases. [2 Figs.) December 17, 1904. — This inven- 
tion relates to an improve@ method of and means for utilising 
the waste heat of furnace gases.: According to this invention, a 
boiler or steam-generator (preferably of the vertical multitubular 
type, having horizontal tubes) is so arranged that the waste fur- 
nace gases can be passed through the same, and in so doing give 
up their heat to the water in the boiler or steam-generator. The 
boiler-or steam-generator A has its furnace or fire-box a! so 
arranged that the waste gases pass into it and thence through the 
fire-tubes a to the chimney. An auxiliary furnace B may also be 
provided which is adapted to be fired with coal in the ordinary 
way, so as to enable a more perfect combustion of the waste 
gases to be effected as they through the boiler furnace or 
fire-box to the interior of the boiler or generator, thus preventing 
or mitigating the emission of black smoke. This auxiliary fur- 
nace B also enables the boiler or steam-generator to be fired with 
ordinary fuel at such times when the waste gases are not avail- 
able. e chimney for the escape of the gaseous products of 
combustion from the boiler or steam-generator may be con- 
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nected with the chimney stack of the furnace from which the 
waste are obtained, or the chimney stack may be indepen- 
dent of the stack. Suitable dampers c!, c? are provided in the 
flues for controlling the passage of the waste gases to the chimney 
stack, and to the boiler or steam-generator. The boiler or steam- 
generator may be furnished with a brick-lined combustion- 
chamber a2, having numerous holes so arranged that air passes 
into the combustion-chamber in a warmed condition by its 
passage through and contact with the hot brickwork. Such 
arrangement, by permitting a regulated admixture of warm air 
with the products of combustion, i the bustion, with 
the result that it enables a hi temperature to be obtained 
for the generation of steam mitigates the emission of black 
smoke from the chimney. Further, an external air casing may 
be furnished in connection with the combustion-chamber, through 
which casing air will pass on its way to the combustion-chamber, 
thereby lessening the radiation of heat from the back of the 
boiler, and by more larly heating the air entering the com- 
bustion-chamber, utilis some of the radiant heat in the 
generation of steam, and still further mitigating the emission 








of black smoke, (Sealed January 25, 1906.) 
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ELECTRIC TRACTION ON SWEDISH 
RAILWAYS. 


Tue question of utilising Sweden’s wealth of un- 
used water power for generating electric pewer for 
the country’s railways is attracting more and more 
attention, and a somewhat extensive report on the 
subject has just been eersaegry It is divided into 
three heads :—1. Calculation of the number of horse- 
power required for electric traction on all Swedish 
State railways. 2. The sections of railway suitable 
for electric traction, both theoretically and econo- 
mically, and for the adoption of one of the systems 
officially tested. 3. Proposals for utilising available 
water power in Central Sweden. 

The calculation in connection with the first point 
is based upon the number of gross passenger and 
ton-kilometres for the year 1903 for every separate 
section. According to this calculation, the regular 
trains require an aggregate average of 50,000 horse- 
power for 16 hours out of the 24. The maximum 
demand for power is estimated at from 150,000 
horse-power to 200,000 horse-power. 

The price per horse-power per year, based on 
150,000 horse - power, is placed at 50 kroner 
(2l. 15s. 6d.) at the contact rail, making a total of 
418,000. for electric power per annum. The cost 
of contact lines, feeding lines, transformers, &c., is 
put at 2,780,000/. The cost of maintenance, inte- 
rest, &c., is put at about 781. per kilometre, making 
278,000). The working expenses for the regular 
trains thus amount to 690,0001., which, with repairs 
of electric locomotives, placed at 35,0001., brings the 
total working cost up to some 750,0001. per ar num. 

The figures representing the expense under the 
present system comprise cost of coal, 252,0001., 
and repairs of steam locomotives, 122,000/., or an 
aggregate of 374,000/., which, in other words, means 
that the introduction of electric traction on all 
Swedish State railways would result in an annual 
loss of 383,000. This shows that electric traction 
for the State railways alone is economically impos- 
sible with the existing systems. 

As regards the question which sections of rail- 
ways it might be profitable to transform into 
electric railways, it is held that the lines Storvik- 
Stockholm, Stockholm-Gothenburg, and Katrine- 
holm-Nissj6, with an aggregate mileage of about 
560 miles, possess the necessary technical and 
economic conditions for being advantageously 
worked with electric power, provided the differ- 
ence between the average and the maximum power 
required, or about 33,600 horse-power, can be 
disposed of for industrial or agricultural purposes. 

The last portion of the report deals with the 
utilisation of the waterfalls of Central Sweden— 
this is, the falls of the Gota River, the Dalar River, 
the Syart River, the Let River, and the Motala 
River, which probably represent at least an aggre- 
gate power of 187,000 available horse-power. It is 
proposed to have a transmission system of 40,000 
to 60,000 volts pressure as a primary line from 
Gothenburg to Stockholm, from the Motala River 
to the Dalar River, and from the Dalar River to 
Stockholm, the large waterfalls of Trollhittan and 
Alfkarleé becoming the main sources of power. The 
power-stations at the falls will deliver the gene- 
rated power to this high-tension line system. At 
about 10 miles distance from each other, secondary 
lines are to proceed from the main lines, which 
secondary lines, through transformers at the junc- 
tions, will receive a current of, say, 6000 volts 
tension. These secondary lines will not only pass 
through thickly - populated districts, with towns 
and many industrial centres, but they will also touch 
all the private railways of the districts in question 
(about 600 miles), and the State railways. 

The aggregate length of the primary line is about 
940 miles, and there will be a reserve line of the 
same length. There will also be 941 miles of the 
6000-volt lines, and about 1250 miles of the contact 
lines. The cost of these lines is approximately 
estimated at 4,700,000/., including the transformer 
Stations, and the annual maintenance of both is 
placed at 72,0001., interest and transfers to sinking 
fund at 303,0001., and the cost of the water power 
itself (30 kroner per horse-power at the fails) at 
263,000/., the total annual expenditure thus being 
put at 650,0001. 

As to how an installation of this magnitude would 
pay, it has not been possible at the present time 
to make any definite calculation ; but it is taken as 
likely that neither the State nor the private rail- 
ways, under the circumstances touched upon above, 


rolling-stock for electric working, provided the 
working expenses were to be no higher than what 
is now the case, and —— the supply of power 
were as certain and regular as is the case when 
using steam locomotives. It is also proposed that 
the towns and municipalities touched ly the secon- 
dary lines should contribute towards interest and 
sinking fund for cost of subsidiary installations, 
which would, of course, materially benefit the dis- 
tricts. 

Under the circumstances it is estimated that the 
cost of the present working, &c., of the State 
railways (139,000/.), that for the private railways 
(84,000/.), and the maintenance of the secondary 
lines (95,000/.), making altogether 318,0001., might 
be deducted from the aggregate annual expense of 
650,000/. ; the balance (332,0001.) to be covered 
by other users of electricity. There would be 
available about 100,000 horse-power, the average 
consumption of the railways being put at 30,000 
horse-power, due allowance having been made for 
loss of power in transit, maximum requirements of 
railways, &c., and for the fact that all the amount 
of electricity demanded, whether for motors or 
lamps, is not always being fully absorbed. 

The advantages of exploiting the waterfalls, re- 
ferred to above, in the manner set forth are, in the 
first place, that the coal imports may be reduced 
by some 166,000/. annually ; and, secondly, that the 
installation in question will be able to supply 
towns, agriculturists, industrial concerns, munici- 
palities, and private persons with the cheapest 
possible light and power. 








ENERGY EXPENDED ON CAR-WHEEL 
ACCELERATION. 

THE energy expended on the angular accelera- 
tion of car-wheels forms one of the minor sources 
of absorption in the propulsion of vehicles. Though 
it is admittedly a small percentage of the total 
energy as expended upon linear acceleration, fric- 
tional resistances, and the ascent of gradients, it 
nevertheless reaches a figure in practice which is 
far from negligible. It is necessarily different for 
the various types of wheels employed on steam 
railways and tramways ; and any calculation such 
as the following, based upon particular specimens 
of wheel, is therefore only approximately accurate 
for general application. 

The inertia of rotation of a wheel being depen- 
dent upon the unchanging moment of inertia of the 
rotating mass, is amenable to direct calculation. It 
is quite independent of any experimental or empiri- 
cal coefficients, and unlike problems in which fric- 
tion plays a part, is directly subject to established 
laws. There are two effects by which the inertia of 
a wheel may be gauged. One is the absorption 
of energy while accelerating, and the other the in- 
creased brake power required for dissipating the 
kinetic energy stored in the rotating mass. The 
first of these concerns the design of .the motive 
equipment for the propulsion of the car, and the 
latter has to be allowed for in the braking appa- 
ratus. In connection with a series of brake trials 
made some thirty years ago* upon railway rolling- 
stock, we had occasion to study the influence of 
wheel acceleration with a view of ascertaining the 
proper provision to be made for this unavoidable 
addition to the inertia of the train. The conclusion 
arrived at was, that for practical purposes, with the 
class of wheels in general use, the weights of the 
tyres alone, added to the train weight and con- 
sidered as partaking of the linear acceleration, 
would introduce an inertia equivalent to that of 
the rotating wheels. It is immaterial from which 
side the problem is faced, as the inertia of the 
wheel has an equal effect during acceleration and 
retardation, in both cases opposing the desired 
change in the velocity of the car. 

As the angular and linear speeds of wheels and 
car are unalterably related when no slipping occurs, 
the power applied is divided between the two in a 
ratio which is unchanged by the speed, and is 
therefore a constant ratio for a car with a given 
load. The kinetic energy being proportional to 
ow? and v*, o and v being the angular and linear 
velocities, is proportionally increased during accele- 
ration, and diminished correspondingly when the 
brakes or other retarding forces are operating. 

The solution of the problem lies in the correct- 
ness of the estimate of I, the moment of inertia, or 
of the collateral value of p, the radius of gyration 


of the wheel. As the prevailing practice in tramcar 
wheels favours a somewhat irregular pattern, the 
calculation of p is best attempted by separately con- 
sidering the tyre, spokes, and hub. e selected 
wheel is 30 in. in diameter, steel-tyred, with a cast 
centre of dished spokes. The axle to which it is 
fitted is 4in. in diameter, and is reduced to 34 in. 
for the journals. The moment of inertia of the 
entire rotating mass can be found by addition when 
that of the wheels and axle separately are known. 
As to the value of I for the axle, which may be 
taken to be 4 in. in diameter throughout and 
weighing 250 lb., 


250 1 
3 = = 0.11 Ib.-ft.2 
5 Ge 55 * 6x8 ’ 
I (hub) = x _! ~o,0651b.-ft.2 
32.2 3x8 


I (spokes) = ae 


x (1.2)? = 10.7 Ib.-ft.2 


x (0.87)? = 4.9 Ib,-ft.? 


240 
32.2 
With the axle omitted the moment for the two 
wheels is therefore 2 (0.065 + 4.9 + 10.7) = 


31.33 lb-ft.*, and p is therefore 
- 31.33 x 32.2 
Pp = 
‘Sa 


I (tyre) = 


= 1 ft. (approx.). 


With the axle included 


31.44 x 32.2 
1250 

The radius of gyration is therefore 80 per cent. 
of the wheel radius when the axle is not included, 
and 72 per cent. when the effect of the axle is 
added to that of the wheels. If the mass of the 
rotating parts was disposed about the centre in 
the form of a disc, p would be 1 + 2 = 70.7 per 
cent. of the radius. The preponderating effect of 
the rim accounts for this difference. The equi- 
valent weight, situated at the tread of the wheel, 
and therefore moving at the same speed as the car, 
would be :— 

w (axle included) = 1250 x (0.72)? = 648 Ib. 
w (axle omitted) = 1000 x (0.80)? = 640 Ib. 

The axle has therefore a very slight effect upon 
I, and will consequently be omitted in what follows. 
A given weight at the surface of the axle would 
have 56 times the influence if placed at the tread 
of the wheel. 

The very serviceable rule of adding the weight of 
the rim as the equivalent inertia effect has its origin 
in the approximate equality between W p? and w, 
where w is the tyre weight and p the radius of gyra- 
tion of a wheel of weight W, p being expressed as 
a fraction of unit radius. In view of the many 
patterns of wheel now in use, the value of p would 
vary, but not very much from the value given, the 
resulting value for the equivalent weight being 
(0.80)? W = 0.64 W. This could then be applied 
when the tyre weight was not known. In the fore- 
going case the tyre weighs 240 lb., or 48 per cent. 
of W, so that for both wheels 480 lb. would be 
required according to the rule. The difference 
between this and 640 lb. would be made up by in- 
cluding the rim with the tyre. Another lighter 
30-in. wheel, which is extensively used, yields the 
following results :—The total weight of the wheel 
is 340 lb., of which the calculated —— of tyre 
and rim is 190 1b., or 56 per cent. of W; and as 
0.64 x 340 = 218, it will be seen that the agree- 
ment is very close, considering the difficulty of 
obtaining a value of p which can be applied to all 
wheels differing slightly in pattern, without being 
too far out for any single pattern. Wheels which 
are constructed with a heavy tyre secured between 
two plate-discs by rim bolts have a ratio of tyre 
weight to W not very different from those which 
have cast centres with chilled or steel tyres, for 
the extra weight in the tyre is balanced by the cast 
rim. As such wheels play a small part in English 
tramway practice, they need not be considered. 
The Master Car-Builders’ Association in the United 
States have as a standard a 33-in. wheel of this 
type for heavy traffic. 

The equivalent weight to be added to that of a 
double-deck tramcar, weighing 10 tons loaded, and 
supported on two maximum traction trucks, fitted 
with driving wheels and trailers having weights of 
340 Ib. and 200 Ib. respectively, would be 4 x 0.64 
(340 + 200) = 1380 Ib., or 6.2 per cent. of the 
total weight. As w -- W increases for diminishing 
sizes of wheel, the weights of the tyres and rims 
of all the wheels would be approximately 4 (190 + 


p= = 0.9 ft. (approx.). 








Would have any objection to find the necessary 





* See ENGINEERING, vol. xx., page 11. 
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RAIL-GRINDING MACHINERY; THE ENGLISH McKENNA PROCESS CO., 


fig6. 























Fig.7. 
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120) = 1240 lb., or 5.4 per cent. of the car weight. 
When the weights of tyre and rim are known, it 
would be equally within the limits of error to use| 
their sum, which is not very different from 0.64 W. | 
The power required for acceleration of a car, as 
distinct from that provided for other sources of 
expenditure, woulu be generally less than 40 per 
eent. of the total, .o that the ratio of the power 
expended in angular acceleration at the highest 
speed would be, in the above example, less than 
2.5 per cent. of the rated motive power equipment 
of the car, or of the power expended while accele- 
rating near the maximum speed on the ruling 
gradient. 

An electric car has the additional inertia of the 
armatures ; but in considering the power for the 
propulsion of the car as applied to the axles through 
reduction gearing, the energy spent in overcoming 
the armature inertia may properly be regarded as 
part of the motor losses, and would be considered 
in the design ; but the stored energy would have 
to be destroyed by the brakes, and would there- 
fore enter into the problem of retardation. By 
omitting the armature inertia, the application 
covers motors and trailers alike. 








THE WORKS OF THE ENGLISH 
McKENNA .PROCESS COMPANY. 


(Continued from page 266.) 


We have already described the sidings for the 
importation of rails, and the processes of the 
McKenna Company will, perhaps, best be under- 
stood by following a rail in its progress through 
the works. If it is a badly worn one, there will 
probably be a more or less sharp fin of metal 
squeezed out at one side of the head. If the rail were 
re-rolled in this condition, the fin would be folded 
against the head and cause a seam along the rail, so 
that it is found advisable to remove the fin to begin 
with. Such a rail, then, is deposited by the yard 
travelling crane on to the skids, shown in the lower 
right-hand corner of Fig. 1, page 263 ante. It is 
pulled across the skids by hand, and entered into one 
of the grinding-machines inside the building. There 
are two of these machines of similar construction, 
placed side by side, and their main features will be 
elear from the drawings reproduced in Figs. 6, 
7, and 8, above. The motor for each machine 
is placed independently at the end, and is directly 
eoupled to a shaft supported on two pedestals and 
earrying three pulleys. One of these pulleys is 
a narrow one, and drives :. double-cone variable- 
speed gear, which in turn drives, through bevel 
and worm-gearing, the shaft actuating the feed- 
rolls at each end of the machine (see Figs. 6, 7, 
and 8). The other two pulleys, which are 10 in. 
broad, are belted one to each of the grinding 
spindles. These spindles both run in the same 
direction, and each carries at one end a face- 
grinding corundum wheel, 18 in. in diameter, which 
ean be accurately set up to the rail by a hand- 
wheel at the other. The feed-rollers are flat, of 
12 in. diameter, and are inclined, as shown in 
Fig. 6, so that the fin of the rail is brought nearest 
to the face of the grinding-wheel. Between 


the grinding-wheels and feed-roller housings are 
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which steady the rail laterally. The upper feed- 
roll of each pair is driven, as well as the lower, 
the drive being by means of two idle wheels geared | 
between the roller spindles. The idle wheels run 
in link-work, which allows the upper feed-roller 
to be moved up or down to suit various sizes of 
rails without interfering with the centres of the| 
gearing. The grip of the feed-rollers is regulated | 
by springs and hand-wheels at the top of each | 
housing. 
The rail, having been ground, is delivered by the | 
machine on to another set of skids. It is pushed | 
out of the building along these skids, picked up by 
the yard crane, and placed on another set of ok 


ids | 
opposite one of the charging-machines. These skids | 
are not shown in Fig. 1 ; but in that figure it will 
be seen that there are altogether four charging- 
machines, one serving each of the four furnaces. 
The arrangement of this part of the plant has been 
very well thought out, so that the minimum amount | 
of machinery should be necessary. The first and | 
second furnaces from either end are charged at 
opposite ends, and the heated rails withdrawn on 
to a common transfer-table between the furnaces. 
The transfer-tables are expensive machines, and | 








figure the complete machine is not fully erected, 
but its position relatively to the furnaces, c., is well 
brought out. The total length is 40 ft., and the 


greatest breadth about 18 ft. It is a framed struc- 
ture, which can travel sideways on five rails laid 
parallel to the front of the furnace, so as to place 
rails where required in the furnace. The right- 
hand part of Fig. 10 comes underneath the rails 
lying on the skids. A number of bearers are first 
raised by the toggle mechanism, so as to lift the 
rails from the skids, traversed inwards by means 
of rack and pinion gear, and then lowered again, so 
as to lay the rails on the idle rollers, on which they 
are pushed into the furnace by a bogie driven by 
endless chains. : 
The furnace-door is then raised, and the charging- 
machine traversed if needed, so that the incoming 
rails may be laid where there is room for them. 
The bogies are then started and the rails rapidly 
fed forward and deposited on the furnace floor. 
About half-a-dozen rails are generally handled at 
one operation, the furnace, when full, holding 
about 20 rails, which are heated simultaneously. 
Each charging-machine is operated in all its motions 
by a 25-brake-horse-power three-phase induction 














by the arrangement adopted only two of them are| motor, geared down to its work, and clutched on to 
required. One of them delivers at the beginning | successive operations by means of the levers shown 
of the roll train, and the other at two-thirds of the | on the starting-platform in Fig. 11. 

way down, so that rails which require very little| We have followed the rail into the furnace, and 
working are handled bythe latter, and, consequently, | while it, along with the rest of its batch, remains 





small housings carrying three pairs of idle rollers, 


only have to pass through two mills. | 
To return to our original rail, which may be sup- | 

dl to require a considerable reduction in size. | 

t is placed indifferently on the skids opposite | 
either the first or second charging-machine, for 
they both supply the same transfer-table between 
their respective furnaces. The charging-machine is 
illustrated in Figs. 9 and 10, page 297, and a perspec- 
tive view of the motor and controlling gear on the 

driver’s platform is given in Fig. 11. In the latter 


there, the construction of the furnaces may be con- 
sidered. There are altogether four rail furnaces, 
the two which feed the roll train at the end being 
smaller than the other two, which deliver the rails 
considerably farther down the train. The end fur- 
naces have a useful floor area of about 35 ft. by 
10 ft., while the two larger ones have a floor of the 
same width, but 48 ft. long. Both sizes are alike 
in general construction, except that in the larger 
furnaces the waste-heat boilers are more widely 
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The air for the furnace is supplied by a motor- 
driven fan, delivering through the vertical pipes, 
shown in Figs. 13 and 14. The pow air passes 
straight down the pipes, and is blown up through 
the fire-bars, while the secondary air is taken off 
by a branch and led to the back of the hearth by 
a flue under the hearth.” It returns to the front 
of the furnace by a zigzag flue under the hearth, 
and becomes heated in its passage, finally escaping 
through ports in the face of the firebrick arch. 
There it meets the incompletely-burnt products of 
the furnace, and finishes their combustion. The pro- 
ducts of combustion flow over the hearth, converging 
from each grate toward the centre of the hearth, 
where the gases divide. Part go directly to the 
waste-heat boilers and part leave the hearth by a 
flue on the opposite side, making their way to the 
boilers by way of a passage under the centre of the 
hearth. The passage of the gases through either of 
the boilers may be shut off by a damper in the flue. 
These dampers are lowered if their respective 
boilers are to be put out of service for any reason, 
and the gases then escape from the main flue through 
the vertical shaft, a damper on which is opened for 
| the purpose. 
| Allthe vertical walls of the furnace are supported 
| by means of buckstays, each composed of a pair of 
|7-in. rolled joists side by side, and opposite buck- 
| stays are tied together by long bolts crossing the 
|furnace in both directions. The uptake for the 
| waste gases is supported by a kind of entablature 
Fie. 11. | resting on four cast-iron columns, to relieve the main 
jtlue of the weight. This arrangement and other 
separated, and communicate with the hearth by ourselves to a more detailed description of wag Heo of the design are so fully shown in the 
independent flues, between which a third furnace- | smaller type only. Views of one of the 35-ft. fur- | engravings that it is needless to enlarge more upon 
grate is placed. The points of difference are | naces are given in Figs. 12, 13, 14, and 15, page 300. | them. 
shown in the plan of the works, Fig. 1, page 263 It is of the reverberatory type, with two grates| The waste-heat boilers, which utilise the high 
ante, and it is sufficient for us therefore to confine situated on the same side and close to the ends, | temperature of the gases passing off from the fur- 
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naces in raising steam for the machinery in the 
power-house, are of 250 horse-power each, and 
altogther eight in number. They supply steam at 
165 lb. pressure, and work in conjunction with the 
Babcock and Wilcox boilers in the power-house. 
Each furnace has two boilers, but in the case of the 
smaller furnaces the settings are combined, and the 
boilers placed close together at the end of a single 
flue, as shown in Fig. 13, page 300. The boilers 
are of the vertical water-tube type ; their external 
appearance is shown in Fig. 16; a sectional plan 
of the setting is given in Fig. 17, and a sectional 
clevation of the boiler complete in Fig. 18. Each 
boiler consists of 8 central vertical water-leg of 
28 in. inside diameter and 24 ft. 6 in. long, closed 
by a door at the lower end, and terminating at the 
npper end in a vertical drum 8 ft. high and 6 ft. 6 in. 
in diameter. The upper end of the drum is dished 
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and stayed from the top of the water-leg (which 
enters the drum by 6 in. for that purpose) by eight 
2-in. tie-bars with box-nut adjustment. The lower 
end of each brace is flanged out and riveted to the 
top of the water-leg, while the upper end is jointed 
between angle plates inside the crown. 

The lower end of the steam drum is flat, and 
stayed to the top by eight 2}-in. stay-bolts. It is 
pierced for 128 water-tubes of solid-drawn Siemens 
steel, which descend from it vertically, and are 
bent round at their lower ends, and communicate 
with the water-leg as shown in Fig. 18. These 
tubes are arranged in five circles, the three inner 
circles comprising 77 tubes of 3-in. diameter and 
the two outer circles 51 tubes of 4-in. diameter. 
The waste gases pass round the water-leg below 
the tubes, then up between the tubes, round the 
steam-drum, and away at the top. The outer casing 
of the boiler consists of a cylinder built up of cast 
iron fiynged plates, lined with firebrick nearly up 








to the steam-drum, and provided with numerous in- 
spection-doors. Five rings, each of six plates, go to 
make the cylinder, which is about 8 ft. in diameter 
by 25 ft. long. It is surmounted by a sheet-steel 
conical uptake, forming the base of a steel chimney, 
3 ft. 8 in. in diameter, the upper end of which is 
closed by a dainper. These boilers were made in 
England from designs furnished by the patentees, 
Messrs. Hyde Brothers and Co., of Pittsburg, and 
they are now being introduced into this country 
by Messrs. James H. Tozer and Son, Limited, of 
Westminster, who have acquired the sole rights 
of manufacture. The Buffalo Company’s fans, sup- 
plying air to the furnaces, are the only plant in the 

cKenna Works which is not of British manufac- 
ture. 

(To be continued.) 








WEST RIDING RIVERS. 
(Continued from page 240.) 


THE opponents’ case opened with the evidence of 
Mr. W. Sandison, who explained the Smith-Leach 
process of dealing with the wool-combers’ suds, 
claiming that even so small a volume as 100 gallons 
an hour could be economically treated. The wool- 
fat was recovered, with a purity of 95 per cent., and 
had a ready sale at 191. to 201. per ton ; but this, it 
is only right to state here, was at a very dear time 
for fats and oil. No soap-fat was recovered, the 
residuum from evaporation of this being calcined, 
and leaving a crude carbonate of potash, containing 
55 to 70 per cent. of pure potash in the average, 
for which the lowest price was 16/. per ton. What 
remained was distilled water slightly tinctured with 
ammonia, which rendered it more suitable for 
scouring and saved much soap, say 15 per cent., 
beyond ordinary soft moorland water. 

Mr. G. M. Taylor, M. Inst. C.E., took the 
place of the late Mr. Santo Crimp, and enlarged 
upon the unsuitable nature of the soil for land 
fiitration, and the extreme difficulties which would 
arise from its irregular contour, the slopes being 
undulated and embayed in a remarkable degree. 
He placed 35,000 gallons per acre per day as the limit 
of capacity of the highest order of Jand—an open 
gravel—thus increasing Mr. Crimp’s estimate by 
5000 gallons. He also showed how the demands 
for land filtration would hamper the engineer in 
his choice of land for double-contact beds, render- 
ing the use of the lands best fitted for them for 
the most part impossible. He advocated the reten- 
tion of Frizinghall for the first process works—the 
tanks for settlement or precipitation, the sludge 
treatment, and. the storm-water filters—and the 
use of the Airedale land for bacterial beds only. 
In short, the scheme was the self-same scheme of 
1899, unaltered in any feature, and thus presenting 
a steadfastness in policy which contrasted with the 
vacillation of the Corporation, who had entirely 
changed their policy in every line—the position of 
the tanks and tunnel, the height of surface of tanks 
(increased by 40 ft.), and the extension of the land 
required, so as to include every part of their 
opponents’ scheme. But Mr. Taylor claimed that, 
if necessary, the whole treatment could be efficiently 
carried out, on the alternative area of 236 acres, 
which afforded room for works adequate to the 
treatment of three times the present dry-weather 
volume of Bradford sewage. One question put to 
Mr. Taylor seemed to give away the promoters’ 
case against the lower level of the alternative 
scheme. ‘‘ Now, as a matter of fact, is there 
not,” said Mr. Bagallay, ‘‘lying below the 220-ft. 
contour, practically all the land which is suitable 
for land filtration upon the estate ?’—‘‘ Un- 
doubtedly.” Now the level of the alternative 
tanks at surface of water was 237.50 O.D., and 
that of the land commanded by double-contact 
beds 221.50 O.D., or 18 in. above Mr. Bagallay’s 
practical limit of the suitable land ; while the pro- 
moters’ level of land commanded was 234.50 O.D., 
or 14} ft. above such limit. But even the land 
within that limit the witness considered unsuit- 
able as a rule, and to attempt to irrigate such land 
at the rate of 30,000 gallons per acre per day 
would, unless the effluent were purified already, 
induce a putrefactive swamp over which the effluent 
from the contact beds would pass off worse than it 
entered. 

The evidence of Mr. M. Paterson proved the 
geological plan, showing as a result 215 acres of 
river alluvium, 117 acres of gravel, and 487 acres 
of drift, clay, and shale, which made up the total 








of 819 acres, the facts being derived from his 
personal investigations. He showed that with a 
very small fall of rain the dry-weather flow of 
30,000 gallons per day would be increased to 50,000) 
gallons, and asked how such a volume could be 
treated in such an area as this, with its springs and 
landslips. It was naturally wet land, over which 
it was proposed to pass daily in dry weather sewage 
amounting to fifteen times the mean daily rainfall 
of the year, rising in wet weather to a maximum 
flow of forty-five times ; and this dry-weather sewage, 
of course, would increase with the population. His 
view was that the scheme could only end in failure, 
so far as the land treatment was concerned. Beiny 
asked if he was the father of the alternative scheme, 
he admitted it. As to the Esker gravel, he did not 
claim it as a pure gravel throughout, but that it 
was largely so. There were no perfectly homo- 
geneous formations of that kind in the district. 
He also adduced the case of Sheffield, already cited, 
in which he had acted for the Rotherham Rural 
District Council, and had secured for the future 
needs of Tinsley sewage 10 acres of land out of the 
200 acres, which was all the land scheduled by 
Sheffield in 1900 for its new scheme of sewage dis- 
posal on the bacterial method. As Sheffield had 17} 
million gallons of sewage daily, this showed a dif- 
ferent way of viewing the need of land. He had suf- 
ficient experience of the bacterial method by double 
contact at Shipley to satisfy him as to its efficiency 
without land treatment. 

Mr. C. Hawksley, Past-President Inst. C.E., laid 
stress — the fact that the Bradford borough engi- 
neer had reported on the feasibility of dealing with 
the lanoline difficulty, either by combining the suds 
at various centres, or by bringing the whole down to 
the Frizinghall works for separate treatment. Like 
all the opponents’ witnesses, he had examined, at 
the numerous trial holes and natural exposures, the 
quality of the lands scheduled, and agreed that it 
was not suitable for its purpose, and that the alter- 
native scheme was the right one. He condemned 
the method of the Local Government Board—the 
requisition of a uniform quantity of land, whether 
good, bad, or indifferent, according to population. 

Dr. Percy Frankland, as one of the three ad- 
visers of the Manchester Corporation, stated that 
they had there reported in favour of 92 acres of 
double-contact beds for 30 million gallons of sewage, 
dry-weather daily flow ; that their report had been 
adopted ; and that he had not the slightest doubt 
that the sewage could be properly purified on a con- 
siderably smaller area of such beds. They had at 
Carrington and Flixton a surplus area of less than 
100 acres, which, at the instigation of the Local 
Government Board, they had undertaken to utilise ~ 
for the filtered effluent. The works were now in 
progress, though by instalments only. They fully 
expected to be able to prove to the Local Govern- 
ment Board that land treatment was superfluous, 
and to get them to withdraw thatcondition. They 
found that twice the quantity of effluent from the 
first contact-beds could be disposed of on a unit 
area of the second, so that it might reduce the area 
by a quarter (2798). Another noticeable thing, he 
siid, was that the Corporation of Manchester had 
adopted the unusual course of placing the sewage 
works under the immediate control of a trained 
chemist, instead of an engineer, and he believed 
that to be the secret of the success of the process. 
Let us hope that this will hereafter be no longer an 
unusual course in schemes of chemical or biolo- 
gical treatment. As Dr. Frankland further put it, 
the purification of sewage is now a chemical in- 
dustry, and must be under the direction of a 
chemist. 

Professor Frankland added useful testimony as 
to the capacity of land as a receptacle for sewage. 
‘‘At Birmingham,” he said, *‘ even with the soil 
there, which is quite of a unique character, and 
not to be compared for a moment with this com- 
paratively clayey soil, they can only pass 34,000 
gallons (per acre per day), and the manager told 
me a few days ago that he was anxious to. reduce 
(the volume) to 20,000 gallons.” In cross-examina- 
tion he said he had no knowledge of over 60,000 
gallons being sent through land filters at Man- 
chester, but stated that the attempt to deal with 
the Manchester sewage (on the old system) with 
the addition of land had turned out a complete 
failure. The Manchester sewage was not a very 
strong sewage, but it contained refuse from dye 
works, chemical works, and tar works. In reply to 
the chairman (Mr. Heywood Johnstone), he thought 
it would be very unwise to start with a large land 
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treatment scheme at the present day: ‘‘ We can 
utilise a given area of land much more satisfactorily 
by laying it out in artificial beds.” 

Another bacteriological expert, Dr. Rideal, in- 
formed the Committee that the increased demands, 
testified by Mr. Mansergh and Mr. Chatterton, for 
more area of filters was to some extent owing to 
conducting the early experiments with crude sewage, 
or, at any rate, with very little previous sedimen- 
tary deposit ; but that now the danger of choking 
the beds was known, it was avoided by adequate 
settlement. No doubt all who remember the 
enthusiasm for contact-beds—the “‘ craze ” it might 
be called—will recall the dogma of Mr. Dibdin, 
that tanks were not needed nor any settlement ; 
a catch-pit for the grit, that was all. The point, 
in short, was, let there be no sludge ; the friendly 
microbe would deal with that. As we read in 
Proverbs, ‘* Mischief pursues the hasty man.” The 
microbes were given too heavy a task, and many 
works have had to be re-arranged. They were too 
hastily constructed. Of continuous filters Dr. 
Rideal spoke highly, saying they could work up 
to one million gallons of sewage per acre per day. 
He preferred an artificial filter for the stand-by, 
or safety-valve, as Mr. Chatterton called the use of 
land. Ten acres of such a filler would be equivalent 
to 200 acres of suitable land, and he did not know 
how many acres of unsuitable land. He could see 
no reason at all for the large area required by Brad- 
ford. On this point a report from the advisers of 
Manchester was read, in which, inter alia, mention 
was made of the unsatisfactory results obtained by 
the 26} acres of natural filtration area at Davey- 
hulme, which was found to be capable of passing 
only one million gallons of tank effluent. 

Here we get finally to something like a consensus 
of opinion as to the limit of the highest capacity 
of land, ranging from 30,000 to 38,000 gallons per 
acre per day. When in face of this consensus we 
see the Local Government Board insisting upon 
the use of indifferent land at Manchester at the rate 
of 150,000 to 200,000 gallons per acre, what mean- 
ing can such a policy convey to those who have 
knowledge of the question? So prodigious and never- 
ceasing a flood can but end not merely in destroying 
the use of the land for any useful purpose, but in 
rendering it a source, first, of miasma or infectious 
air; and, second, of the pollution of that very 
effluent it is suppused to purify. Can we discern 
in this the wisdom of a great authority? If those 
experts, who find .so great a virtue in land as the 
natural filter, really have faith in it, why do they 
not use it for the purification of water ? 

Continuing, Dr. Rideal said that although Pro- 
fessor Dewar saw grave disadvantages in divided 
works at Bradford, only the week before he had said, 
on the Burton Bill, that at Burton it was a great 
advantage to have the precipitation works separate 
from the sewage farm. As to the removal of the 
lanoline by separate treatment, Dr. Rideal gave 
figures showing that such removal would save 
12,0001. per annum in ferric sulphate on the present 
dry-weather flow of 12,000,000 gallons, being 40 
grains per gallon. Besides, there would be the 
water saved for re-use, or one million gallons per 
day at 8d. per thousand, equal to another 10,0001. 
per annum ; in addition to which were the indus- 
trial products—lanoline and potash. As to hori- 
zontal filtration, he said it was not filtration at 
all. This opinion we cannot endorse, for good re- 
sults may be obtained by catch-water irrigation, 
which on proper soil is practically horizontal filtra- 
_ though, of course, demanding a large area of 
and. 

The Chief Inspector of Rivers under the Ribble 
Joint Committee compared the Esholt land filtra- 
tion area with many areas under his supervision 
which had been discarded. In some cases, also, 
the order of treatment had been reversed : the bac- 
teria beds had been placed at the low level of the 
land, taking the bad effluent from the latter. But 
it appears to us that this could only be beneficially 
done where the area is so large that sewage-sick- 
ness does not occur ; otherwise, instead of improve- 
ment, deterioration of the sewage would be the 
result. The Local Government Board’s policy of 
demanding land without regard to its quality had, 
the inspector said, greatly obstructed the work of 
the Joint Committee ; and to get rid of the yoke 
thus imposed upon them, many authorities were 
dispensing with loans, and were carrying out bac- 
terial systems by small annual instalments, which 

ept back river purification. Burnley had adopted 


acres of filters. These 7 acres gave a better result 
than 80 acres of good land. Four, five, or six 
years were taken in thus doing the work out of 
revenue, and meanwhile riparian interests suffered. 

The evidence in the Commons closed with the 
appearance of Major-General Carey, Chief Inspector 
of the Local Government Board, who was called by 
the Chairman, and who took the place of Mr. 
Meade-King, the representative of that Board at 
the 1899 inquiry. He stated that, no matter what 
the treatment proposed, his board still required 
land, and that the old formula of one acre for 2000 
inhabitants was altered to one acre for 30,000 
gallons of sewage of daily dry-weather flow. Also, 
that in the present case 400 acres would be suffi- 
cient for the treatment of the dry - weather flow 
only—12,000,000 gallons daily—‘‘ and assuming 
that the land is really suitable, which I do 
not know that it is entirely.” (3115) ‘‘Can you 
say, of your knowledge, whether it is or 
not?”—‘*No. Ihave seen the land. I have no 
doubt that all the low-lying land near the river 
would be suitable; but I cannot speak definitely 
on that point.” The italics are ours. We here 
gather that Major-General Carey confirms the 
views of the opposing witnesses that for 30,000 
gallons of sewage daily one acre of suitable land 
is required ; he does not claim that such land can 
receive more. Now here we may pause to call 
attention to a previous statement (3104) of Major- 
General Carey that at Manchester ‘‘ we insisted 
on their obtaining compulsory powers to purchase 
this additional land.” For the scheme of 30 mil- 
lion gallons of Manchester sewage, about 100 acres 
of indifferent land are available, or at the rate of 
300,000 gallons per acre dry-weather flow. This 
illustrates the methods of our present English 
Ministry of Health. Why insist upon the pur- 
chase of this land instead of the provision of suffi- 
cient land to accommodate additional filters which, 
as all know who understand the treatment of 
sewage, could, if and when needed, efficiently re- 
ceive and pass, either continuously or otherwise, 
the whole 30 million gallons, as a third line of de- 
fence for the Manchester Ship Canal? Confronted 
with the sanction of the small scheme of 40 acres 
at Frizinghall in 1894, Major-General Carey said 
that there was apparently no means of obtaining 
land elsewhere by gravitation or by pumping. ‘‘ If 
you go through the valley of the Bradfor Beck, 
you come to Shipley, and there you are stopped.” 
Here one naturally asks: First, What of the 
acqfisition of the 24 acres, made about 1880, below 
Shipley? How was this so completely lost to 
the Board’s view, although they must have sanc- 
tioned the purchase? Shipley had not stopped 
the Corporation then. Second, Why stopped in 
1894 and not in 1899 and 1901? And third, Does 
the Local Government Board always take for 
granted such a non possumus without so much as a 
glance at the facts, as written on the face of 
Nature? To none of these questions, it seems to 
us, can a satisfactory answer be given. 

In the important matter of storm-water, General 
Carey said that his idea was that it could be dealt 
with at Frizinghall, to which, as we have seen, the 
chief inspector of the West Riding Rivers saw no 
objection. This would reduce the land required at 
Baildon or Esholt by 26 acres. Further, he coin- 
cided with the opponents of the scheme in respect 
of the preliminary treatment of the wool-combers’ 
suds as indispensable to the efliciency of any treat- 
ment of Bradford sewage. On the subject of bac- 
terial methods, General Carey was a espe- 
cially in dealing with domestic sewage, but felt that 
as yet the experience was insufficient, the results 
being up to that time chiefly experimental. There- 
fore, he argued, useland. That is, as the evidence 
had clearly shown—do not proceed on the broadest 
lines laid down by recent science, not committing 
yourselves to more than is necessary, with levels 
commanding at any future time all available land. 
Do not take this tentative course, but acquire 
forthwith this great estate, without waiting to see 
whether it will be needed or not, and regardless of 
the cost and of the injustice of the forcible expro- 
priation it will entail should it prove not to be so 
needed. 

In his remarks on the case, Mr. Pember indicted 
the project as the most unwarrantable, needless, 
and flagrant invasion of private property he had 
ever encountered in the whole course of his pro- 
fessional career. It involved the reversal of Brad- 
ford’s wise policy of 1894 and the policy of the 





this method, and had constructed 7 out of 10 


of the obligation of theirown Act of 1897. Sanctioned 
only after a heated contest with the wool-combers, 
and after the strongest possible evidence by the 
Corporation officials and experts that removal of 
the suds from the sewage was absolutely necessary 
and perfectly feasible. This was to discard Act 
upon Act without trial, and yet their own letter 
of 1899, after the Local Government Board had 
refused more than a certain limited area of land, 
contained a covert threat to go back to their original 
Frizinghall scheme if more land was not given. 
This showed some confidence that after all Frizing- 
hall would serve. It was also a request to Puarlia- 
ment to reverse its own decision of 1899, without 
as Papen evidence, fact, or reason. 

e submitted that these ladies (the Misses Stans- 
field) should not be ousted from such an ancestral 
property after a century and a half of family pos- 
session, except upon a thoroughly well-established 
ae of public necessity ; and even that expression, 

e thought, was a weak one. The necessity ought- 
to be overwhelming. He drew attention to points 
in the promoters’ evidence which indicated some- 
thing different from a sewage farm. He had sug- 
gested to the engineer that if Bradford, after getting 
their Act, found that, like Manchester, Sheffield, 
Salford, and other great towns, they could dispense 
with land treatment, they would have acquired a 
charming property for a public park, besides a 
highly promising building estate for suburban 
villas. He was strengthened in this belief by the 
engineer’s evidence that the park timber, the shrub- 
beries, and the gardens were to be preserved. This 
idea was further strengthened in noticing that when 
Mr. Mansergh was in the witness-box, Bradford's 
counsel had suggested that it would be a hard thing 
if these ladies were to sell a large fringe of their 
property for the purpose of villas, and to enhance its 

uture price if further land were required. Further, 

he had noticed that they had done this year what 
they had not done in 1899—namely, scheduled the 
whole of the very land which, in 1899, his clients 
had pointed out was the land best fitted for their 
putpose. This looked as if they now took that 
view. 

In such a case nothing short of irremediable 
necessity would justify the expropriation of the 
owners—a necessity proven, not by theory, but by 
the experience gained in carrying out a full scheme 
of bacterial treatment which yet left open to them 
every acre of useful land which could now be 
acquired. That was the right way of dealing with 
a great scheme. 

The Commons’ Committee’s decision was that the 

819 acres applied for should be cut down to 310 
acres; to wit, the 214 acres of the alternative 
scheme, with 96 acres added ; leaving outside the 
scheme the hall, gardens, shrubberies, parks, great 
avenue, &c. Even of this reduced area of 310 
acres, about 50 acres were above the level of gravi- 
tation and could not be used. This left only about 
260 acres for all purposes. One deduction was 
clear—-namely, that the Committee had attached 
no importance to that part of the promoters’ evi- 
dence which bore upon the necessity of land treat- 
ment. That this may be placed beyond doubt we 
have but to consider (1) the consensus of opinion 
adduced by the evidence that every 30,000 to 35,000 
gallons of effluent should have one acre of suitable 
land ; (2) that even of the area granted, a consider- 
able proportion was not suitable ; and (3) that if we 
deduct from 310 acres the 124 acres required for the 
tanks, bacterial filters, storm-water filters, buildings, 
&c., besides 12 acres for roads, waste, &c., there is 
only 174 acres left for land treatment, or 1 acre 
per 70,000 gallons. From this it seems that the 
determining factor in the Committee’s decision to 
grant anything in excess of the proffered alterna- 
tive scheme was the superior elevation (124 ft.) 
of the site of the proposed tanks, although, as 
was afterwards demonstrated, such difference only 
increased the total area capable of being com- 
manded by about 40 acres—a narrow irregular 
fringe of drift clay, winding in and out of two 
ravines, and intersecting three landslips. In 
announcing the Commons’ Committee’s decision, 
the chairman said :—‘‘ We have done that because 
we have thought that is the most suitable of the 
available sites for your precipitation beds.” This 
appears conclusive. 
Accepting this as an instalment, the Corporation 
took their mutilated scheme into the Lords, whence 
followed one of the most interesting phases of this 
long struggle. 





Local Government Board ; it involved the evasion 


(To be continued.) 





As 

f the 
and 

The 

f 


gradually increasing, 


| 








perior 


gium. 


el 











691 tons 


of coal in 
orkod by 
coal 





rtant coal 
In 1903 this 








pening o' 


vessels of from 


poi 
The basin is con- 


| sidered to have great potentialities. A number of fossil 
indications lead to the conclusion that the central coal 





LTD. 
Of late years the 


g cargoes ; 


per bed of ordinary 
communication. 


ff, but it is su 


Donits basin, as well 
400,000,000 tons. 

coal, it is considered 
by the o 

ate 


od 





, but during the same 


hi WATER GAUGE Col 








proved type, wi 
and unloadin 


railwa: 


tus of the most im 
loadin; d 
good . 


‘it will also have 


Y 
is 





[Marcu 9, 1906. 
CO., 




















ted that the working 


gs to the u 


ig tp wept sh 
U, hii, Y 





Spain 








pec 


| the Asturias basin will be assisted 








pain is the Asturias. 





y of workable coal in the basin is esti- 


so that there is likely to be a good home 


Louis Adaro at 2, 
has been using less English coul and more 


It is ex 








y up to the level of Cardi 
to that of Newcastle, Asturias coal is also extremely well 


| om 


; it is very similar to the 
for 


uced 2,695,959 tons of coal. 
|asto the basins of the North of France and Bel 








It will be observed that the increase during the 











for any increased production of Asturias 





‘coal. 
r cent., 








"ha bree cAusE DNNS 
district in S 
risen from 4,184,499 tons in 1898 to 5,143, 


rod 
ppara 


lectricity, 





























to 6000 tons. Musel is about to be 





of Musel, which can accomm 


Boo 
with a 
el 





at 











Spanish Coau-Mininc.—The most im 


period the output of Spanish coal showed an increase 0! 


! adapted for the production of coke. 


regurds the quality of the Asturias 


basin of the Asturias belon 


| coal earth 
| The whole 
| mated by 

to be scarcel 
| Spanish 
| Asturias 
consumption of 
only 5 

deman 


ng 
| basi 
dieook 


| mini: 


| 


| five years was about 25 per cent. 


}in 1903. 


| having 


| 
| 
| 
| 
| 


8.2L 
site 




















Ne tee emda Poteet 


| Se Saad 
rT T ' 








_—— | es 
































THE ENGLISH McKENNA PROCESS 


(For Description, see Page 296.) 
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1400-KILOWATT CONTINUOUS-CURRENT GENERATOR. 
CONSTRUCTED BY MESSRS. VICKERS SONS AND MAXIM, LIMITED, ENGINEERS, SHEFFIELD. 
(For Description, see Page 303.) 
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LITERATURE. 


Commercial Economy in Steam and other Thermal Power- 
Plants, as Dependent upon Physical Efficiency, Capital 
Charges, and Working Costs. By Professor Ropert H. 
Smiru, A.M. Inst. C.E. With numerous Diagrams 
by H. Matcotm Hopson, A.M. Mech. E. London: 
"ian Constable and Co., Limited. [Price 24s. 
net. 

Tats book is a most elaborate attempt to place on 
a scientific basis the selling prices of engines, 
boilers, and their accessories, &c., by devising 
formule for the purpose which can be either used 
as such or can be plotted in the form of curves. 
I'he fini object is to utilise these formule or curves 
to determine, also by formul:e or graphically, the 
best economical combination for a steam plant, 
taking into account the conditions of the case. 
These cost formule are of considerable compli- 
cation—at any rate, from the practical point of 
view—and contain constants or coefficients which, it 
is intended, should be determined by reference to 
a certain number of actual costs. Professor Smith 
states that the most complete and satisfactory for- 
mula contains nine constants, and he says that ‘‘ the 
nine constants can be found by examination of nine 
given costs at three different sizes, with three dif- 
ferent pressures at each size.” He, however, does 
not try to determine these constants, possibly 
from want of data; and, obviously, until this is 
done, the formula is of no practical value, even if 
it were quite a simple formula, which it by no 
means is. We think, however, that there are more 
fundamental grounds for quarrelling with such 
formule, because in reality the selling prices of 
engines, boilers, &c., are very greatly affected by 
competition and the trade conditions, costs of 
materials, &c., ruling at the time the price is 
quoted. These considerations would involve ap- 
plying a factor to the formule given by the author, 
and this factor is quite erratic, and not amenable 
to any mathematical laws. 

Although the above appears to be the main purport 
of the book, it deals with many otherkindred subjects, 
such as a lengthy treatment of thermodynamics on 
somewhat original lines. The author bases his 
arguments largely on the principle of resilience of 
the stesm in the boiler vet the engine, and in this 
connection uses the conception of horse-power with 
reference to a boiler in a manner we are not quite 
able to follow ; at any rate, his method of treat- 
ment complicates a matter which is in reality quite 
simple and well understood, without, as far as we 
can see, throwing any fresh light on the subject. 
We gather from the title, and from certain pas- 
sages in the preface and-in the body of the book, 
that it is intended for the use of practical men ; but 
we fear that for this purpose, apart from the 
fundamental objection raised above, the numerous 
results are not sufficiently boiled down into prac- 
tical shape, and we think it will be most difficult 
for the average engineer to follow the reasoning, 
owing to the great number of new terms which the 
author has invented, such, for instance, as ‘‘ dyno- 
thermic coefticient,” ‘‘ transpower,” ‘‘ mutapower,” 
‘* stress specific heat,” ‘‘ resilience horse-power,” 
and many others. 

The book is really a monument of painstaking 
investigation, and the collection of useful data it 
coatains must prove of great value to those con- 
cerned in the planning of power plants. In this 
connection we would specially refer to a series of 
diagrams giving the price-list prices of almost 
every type of engine and boiler. It would appear 
that these diagrams have been obtained by plotting 
the price-lists of makers; and, as might be expected, 
the prices so plotted take the form of an approxi- 
mately straight-line law, similar to the Willans law 
for the steam consumption of, an engine. This 
leads us to remark that a feature of the work is the 
great number of diagrams it contains; some of 
these diagrams are distinctly complicated and must 
have involved an enormous amount of computation, 
and the author gratefully acknowledges his in- 
debtedness to Mr. H. M. Hodson for their pre- 
paration. The author is emphatic in his belief ‘in 
graphic methods as opposed to the purely alge 
braical, and is of opinion that the undue accuracy, 
far exceeding that of the available data, which is 
too frequently noticed in results obtained from 
purely algebraical calculations, is prevented by the 
graphic method, or by combination of the two. In 
this opinion we fully concur. 

The first chapter is introductory and deals with 





and examples are taken from a variety of sources. 
The principal object is to develop and explain the 
conception called by the author the ‘‘commercial 
economy coeflicient,” and he finds no less than six 
different forms in which it can be expressed, such, 
for instance, as ‘* product per unit cost divided by 
time per turnover,” or, again, ** product per unit 
time divided by working capital.” We fear that 
this coefficient is unlikely to be widely applied in 
a practical manner, and it would seem that the 
author has not used it in the remainder of the 
book. Chapter II. is of special interest, and gives 
some important physical data in connection with 
the properties of steam, the analysis of fuels and 
the results of their combustion, the efficiency of the 
boiler furnace as depending on the temperature of 
the flue gases, &c. The author deduces the follow- 
ing formula in respect of the output of boilers :— 


Square fee: of heating surface _ ey (1+.08d") 
Boiler heat horse-power 


in which e is a factor depending on radiation, y is 
a factor relating to the conductivity of the heating 
surface, d is the mean hydraulic depth of the 
spaces filled with hot gases, and ¢ is a very com- 
plicated factor depending on the ratio of air supply, 
the excess of steam temperature over the outside 
air temperature, and the furnace and boiler effi- 
ciency. This factor ¢ is given both in a tabular 
and in a graphic form. We have referred to this 
formula at some length because it is a good example 
of many other similar formule given throughout the 
work. 

The title of Chapter III. is ‘‘ Costs; Capital 
Outlay in Working Expenses ; Steam, Gas, and Oil 
Plants ; Electric-Power Stations ; and Depreciation.” 
It is in this chapter, as already referred to, that 
the selling prices of engines and boilers of various 
types are given, both by formule and diagrams 
similar to the Willans law. In the case of engines 
some of these formule are given in a lengthy table, 
and the price is made to depend on the volume 
swept by the low-pressure piston ; in others, how- 
ever, the variable is the brake horse-power. It is 
obvious that the latter form is correct, whereas 
the former is wrong in principle, because the 
volume swept by the low-pressure piston can vary 
within large limits without sensibly altering the 
price of the engine. As an example, the price 
formula given for a side-by-side double-acting com- 
pound engine, the revolutions being between 280 

‘ lll 200,000 

inute, is 2501. + 0.04S - 2 - 
and 180 per minute, is + 0.04 1000 + 8 
Straight-line law formule are also given for in- 
terest, depreciation, fuel, wages, lubricants, &c.; 
for instance, the cost of buildings is given as 405/. 
+ 2T, where T is the brake horse-power, and the 
engines are over 150 brake horse-power. Such 
formule are of great practical use. Depreciation 
is treated in a novel manner ; it is stated that the 
depreciation on plant should be such as to show the 
‘* present intrinsic value of the plant.” The author 
proves that the present intrinsic value diminishes 
more rapidly as time goes on, and it therefore 
follows that the annual depreciation should be 
an increasing quantity. The author himself does 
not expect that accountants will accept this view ; 
and certainly it would cause havoc in the balance- 
sheets of many companies. 
The next three chapters (IV. to VI.) are of a 
very theoretical. nature, dealing with the thermo- 
dynamics of heat-engines, principally steam-en- 
gines, and the subject is treated in a distinctly 
original manner ; the time-honoured conception of 
reversibillty is impugned, and it is stated that it 
is physically impossible, except in one case. The 
author bases his reasoning on irreversibility, which 
he says ‘‘is a principle second in importance only 
to that of the conservation of energy expressed in 
the first law of mechanics.” We feel that Pro- 
fessor Smith is in the main right in this view of 
the matter. 
The specific heat of steam is discussed at great 
length, and no less than six different kinds of 
specific heat are referred to. It is further stated 
that the ‘‘ specific volume of saturated steam has 
never been determined very accurately, and re- 
cently it has been demonstrated that what Reg- 
nault supposed to be dry saturated steam was 
slightly wet.” On these grounds the author alters 
the specific heat in the neighbourhood of satura- 
tion so as to take account of the latent heat of the 
small amount of water that has to be evaporated. 
We think such a method is irrational, and only 
tends to confuse the issue. 





** Product, Profit, and Economy,” and illustrations 


Chapter VI. deals with what the author calls 
‘*dynothermic analysis.” We confess, however, 
that we have been unable to follow his reasoning, 
and it appears to us that he has not made it clear 
what practical outcome he expects to get from this 
analysis. The dynothermic coefficient is defined 
as ‘‘the new adiabatic resilience created by héat 
transpower to the heat spent in this creation,” and 
is shown to be equal to the stress specific resilience 
divided by the stress specific heat. 

In Chapter VII. the value of the dynothermic 
coefficient for steam is worked out, and is given in 
two forms—namely, 0.49 + 0.0003¢ and 0.592 + 
0.00909 », where ¢ is the temperature in Fahren- 
heit degrees, and p is the absolute pressure in 

unds per squareinch. In this chapter the author 

iscusses also the first adjustment of size of unit to 
obtain maximum economy, and gives certain dia- 
grams and formule from which the ratio of expan- 
sion in an engine can be obtained so as to get 
maximum prime-cost economy. 

In Chapter VIII. the modifications that are 
practically desirable in the theoretical indicator 
diagram, so as to obtain the best ratio between 
the cost and the power produced, are discussed at 
some length, and some very complicated formul:v 
are given. The following extract will illustrate 
the style of argument :—‘‘ Diesel originally aimed 
at a quadrilateral isothermal-adiabatic indicator 
diagram, probably because of belief in the strange 
academic legendary myth that there is peculiar 
virtue in isothermal expansion. This, of course, 
gave (1) a bottom left-hand corner rounded to an 
extremely flat compression curve, and (2 and 3) 
very elongated and sharp right-hand and top corners. 
When this engine was taken in hand by practical 
engineers, the first item of reform was to sharpen 
up corner No. 1 to as near a right angle as the 
mode of action of the engine allowed. The second 
reform was to cut off the unprofitable right-hand 
tail; and the final reform—giving at last real 
commercial merit and success to the engine—was 
to cut off the unprofitable top peak. In the course 
of this historical development all traces of iso- 
thermal expansion gradually disappear from the 
indicator diagrams.” 

Chapter IX. deals with graphic solutions of some 
of the equations given in the preceding chapters, 
and in Chapter X. these graphic methods are 
utilised to obtain ‘‘ combinations of best values for 
maximum commercial economy.” The process 
consists in first drawing a series of curves, when a 
tangent from the origin gives the maximum point 
for each curve ; a final curve is then drawn through 
these points, and a tangent to it gives the best 
combination sought. The author gives several 
examples, but they are limited to two variables ; 
the process can obviously be applied to a greater 
number of variables, but would then become some- 
what complicated. The author suggests that for 

ractical work the varidus sets of curves can be 

identified by using inks of different colour. The 
last chapter deals with furnace temperature and 
speed of working in relation to economy. 
As we have already:stated, this work represents 
a vast amount of thought and labour, but we think 
that the author has endeavoured to express by 
means of formule conditions which, by their very 
essence, are not amenable to matheniatical laws, 
as, for instance, the selling price of engines, 
boilers, &c.; obviously, the incidence of competition 
and the hundred and one trade conditions cannot 
be put into mathematical shape. Although the 
book, in our estimation, has failed as regards the 
ractical use for which we believe it was intended, 
it is so full of original methods and new views of 
old things, that it will well repay a careful study 
by the student ; but he must be prepared for some 
very difficult reading. 


T. Ciaxton Fipier, M. Inst. 
ngineering, University a 


Civil ineering. ay 
C.E., Professor of 
Dundee, in the University of St. Andrew’s. 
London: Methuen and Co. [Price 2s, 6d. net.) 

It is pleasant to find a work on civil engineering 

included by Messrs. Methuen and Co. in their 

excellent series of ‘‘ Books on Business,” though, 
strictly, civil engineering is not a ‘‘ business,” but 

a profession covering a very wide field of labour, 

and making use of a vast number of ‘ businesses ” 

of very different kinds. The subject, however, 
deserves a place in a popular series such as this, 
for the general public has a very vague idea of 
what is involved in civil engineering, and realises but 





little either the onerous duties undertaken by the 
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enwineer or the grandeur of his achievements. The 
preparation of the volume has been entrusted to 
Professor Claxton Fidler, who has treated the sub- 
ject in a very interesting manner. The author 
writes in an easy and pleasant style, and he suc- 
ceeds in conveying to the reader notions on scien- 
tific subjects without having to use technical lan- 
suage. 

P The opening chapter treats of the origin of civil 
engineering in Great Britain as a profession, and 
shows what is included in the term. This is fol- 
lowed by two other general chapters, continuing 
the record of progress down to the present day, 
and showing the changes in civilisation wrought by 
the work of engineers. In the three subsequent 
chapters the author deals with the occupation of 
the engineer, showing the work which has to be 
done in such a matter as the preparation of a rail- 
way—laying out the line, preparation of drawings 
in the drawing-office, calculation of stresses and 
strains in bridges, giving evidence before Parlia- 
mentary Committees, and so on—and generally 
giving sound instruction ‘for the student on the 
professional daties of the engineer. Chapter VII. 
gives a very interesting discussion of the relation 
between science and engineering. One still finds 
occasionally a tendency among engineers to sneer 
at that which they do not themselves possess—the 
practical man at knowledge of scientific theory, and 
the academic man at practical experience ; but nowa- 
days such a conflict is wholly out of place, and all 
good engineers recognise that the best engineering 
is only found where there is close study of, and 
attention to, scientific theory. The author adopts 
for the discussion of this portion of his subject the 
language of the commercial man, treating the engi- 
neer’s operations as a species of book-keeping in 
account with Nature. 

The following chapter treats of the education of 
the engineer, and in it the author describes the 
facilities now provided at British universities and 
colleges for this purpose. As an example of a 
university course he describes in. detail that fol- 
lowed at Dundee. The only criticism we have to 
make on this chapter is that he nowhere expressly 
mentions the ‘‘sandwich system,” though it is 
adopted extensively in at least one of tho Scottish 
universities. The author does speak of the neces- 
sity in some cases of a practical apprenticeship in 
addition to the college training ; but he does not 
explain how the two can be, and frequently are, 
combined by a series of alternations from one to the 
other, thus saving a good deal of time. We are, 
however, pleased to find the author emphasising 
the importance of developing the reasoning power 
and encouraging the personal initiative of the 
student, and discountenancing the notion—pre- 
valent in some quarters—of making our educational 
institutions, and especially our universities, com- 
plete workshops, where the student is led to believe 
that he may find all that he would find in serving 
an apprenticeship with a firm of manufacturing or 
constructional engineers. To organise universities 
on such lines is to degrade them and to obscure 
their real functions, and we therefore welcome 
Professor Fidler’s sound comments on the subject. 

In Chapter IX., entitled ‘‘ Past,. Present, and 
Future,” the author glances first at what has been 
already accomplished and then at the prospects for 
the future, and the key-note to his remarks on this 
subject may, perhaps, be expressed in the words 
“No finality.” We commend to engineers espe- 
cially the concluding paragraphs of this chapter, in 
which the author points out that our leading posi- 
tion in engineering is to be maintained not by 
slavish copying of American and German methods 
of education, but by the training of those mental 
faculti: s which fit the engineer for his work —‘‘ the 
designing of things that are not.” The concluding 
chapter gives a short account of the Institution of 
Civil Engineers and of its work. 

This isan excellent little volume, which deserves 
to be read. 





Hiitte. Des Ingeniewrs Taschenbuch. Herausgegeben vom 
Akademischen Verein ‘“ Hiitte.” In two volumes. 
Berlin: Wilhelm Ernst und Sohn. [Price 16 marks. ] 
EN the nineteenth edition of an engineer's 

pocket-book follows its eighteenth edition of 1902, 

gain increased by 198 pages, the book must be a 

favourite, and is hardly in need of special recom- 

mendation. We have noticed several of the previous 
editions of this work, and may on this occasion con- 
fine ourselves to an enumeration of the authors of 
the sections, and to a few remarks. The authors 








are mostly well-known experts, and their names 
and the titles of their sections are :—G. Bauer, of 
Stettin, construction of marine engines ; C. Bern- 
hard, of Berlin, bridge-building ; M. Buhle, of 
Dresden, storage and transport of grain, Ac. ; 
R. Doerfel, of Prague, steam-engines ; O. Erling- 
hagen, statics; C. Feldmann, of Delft, electro- 
technics ; Ph. Forchheimer, of Graz, water-supply 
and drainage of towns; E. Glinzer, of Hamburg, 
materials; A. Goering, of Berlin, railway con- 
struction; H. Giildner, of Miinich, combustion 
motors ; H. Hoffmann, of Bochum, blowing-engines, 
compressors, elevators for liquids; M. Holtschmidt, 
of Berlin, governors; L. Hossbach, street con- 
struction ; J. Hrabik, of Pribram, steam-engines ; 
H. Koch, of Berlin, building construction; H. 
Lang, of Bromberg, dynamics of liquids; A. Laskus, 
of Berlin, strength of machine materials ; A. Marx, 
of Berlin, ventilation and heating; F. Meyer, of 
Berlin, shipbuilding; E. Metzeltin, of Hanover, 
railway working; RK. Mollier, of Dresden, heat ; 
H. Miiller-Breslau, of Berlin, statics ; A. Pfarr, of 
Darmstadt, turbine construction ; W. Philippi, of 
Berlin, electrotechnics ; F. Preuss, of Brunswick, 
mechanics ; R. Rau, of Jena, hydraulic lifts ; W. 
Schrader, of Berlin, lifts; P. Stephan, of Posen, 
cable railways ; L. Vogt, of Barmen, steam boilers; 
H. Wedding, metallurgy of iron and materials ; 
and W. Will, of Berlin, materials. 

The editors, Messrs. Seyffert and Kesten, pro- 
bably found the decision of what to print and what 
to reject their hardest task.‘ It is on this’ point 
that we offer a few remarks. The name ‘‘ pocket- 
book” for this kind of publication is justified 
merely by tradition ; but it may not be impossible 
to do something to keep the bulk of such books 
down. The old-established octavo size ceases to be 
convenient when the third diniénsion, thickness, 
predominates; and when subdivision into two 
volumes has to be resorted to, a larger size might 
really prove more handy. Further, a pocket-book 
must not attempt to rival an encyclopedia, and 
should leave to separate manuals what can only be 
dealt with in special treatises. : An engineer wants 
to know a little about connecting up electric machi- 
nery and batteries, and their treatment; but the 
many pages on dynamo calculation and design which 
we find in the ‘‘ Hiitte” might well have been re- 
placed by simple references to Arnold and Kapp and 
the other authorities quoted in this volume. Ship- 
building is another sufficiently independent branch 
of engineering to be dispensed with in a general 
engineer’s pocket-book. The engineer ought to be 
able to look up the general features of surveying ; 
but we do not believe that the ‘‘ Hiitte” need have 
troubled about railway construction and manage- 
ment. We also doubt whether the tables of 
logarithms, &c., are really wanted in our days of 
slide-rules. 

The editors will know what their readers expect 
and desire. But the demands for space increase, 
and more space will have to be provided for. We 
think, for instance, that the omission of a section 
on motor-cars, or, at least, their engines, will . be 
regretted. On the other hand, we do not consider 


that the editors need feel any doubt about having | P 


made an adequate space allowance for steam -tur- 
bines. The section is certainly comprehensive and 
good, and that may be said of the work in general. 
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VICKERS’: 1400-KILOWATT. ELECTRIC 
GENERATOR. 

Messrs, VickERS Sons AND Maxim, Limirsp, have 
just constructed, at their Sheffield works, a 1400- 

ilowatt continuous-current generator, which is driven 
by a 2000-horse-power gas-engine made by Messrs. 
Beardmore and Co., Glasgow, and of this interesting 
machine we give illustrations on page 301. The gene- 
rator is shunt-wound, and has been designed for a 
voltage of 460 at the engine speed of 100 to 105 
revolutions per minute. It is fitted with 24 poles. 
These are bolted to a yoke of inverted T section of 
Beardmore’s high permeability magnet steel. The 
armature is 13 ft. in diameter, and weighs 17 tons 
complete, and ample ventilation is provided through 
the inside of the core by means of radial air ducts. 
The whole is mounted on a cast-iron spider, having 
22 arms, and this is keyed to the engine shaft. The 
spider is directly connected to the fly-wheel by a 
driving-tube. The armature coils are former wound 
and interchangeable ; the braided H.C. copper strips 
are formed accurately to shape, dried and waterproofed, 
then wrapped in insulating and overlapping troughs 
of mica, press-spahn, and leatheroid, which have 
been previously dried and waterproofed.’’ The whole 
is taped together, pressed in specially designed heated 
presses to ensure their being an exact fit for the slots, 
so that slight pressure is required to put them into 
lace. The complete coils, after being thoroughly 
dried in vacuum ovens and finally waterproofed and 
dried again, are placed in their respective slots with- 
out further insulation. These coils are secured in 
place by wooden wedges through the slots, and by 
strip-steel bands on the end winding. 

The commutator is built on a separate cast-iron 
sleeve, which is bolted to the armature hub. This is 
built up under an hydraulic press at a pressure of 
50 tons, the lugs being riveted and sweated into the 
hard-drawn copper plates, and rigidly held together in 
groups and anchored to insulated pins fixed to the 
armature casting. The brush-spindles are carried by 
saddle-pieces, which support the spindle in two places, 
and these are bolted to, and insulated from, a rock- 
ing yoke, which, in turn, is supported by eight arms 
from the magnet-frame, and rocked by a worm and 
hand-wheel. This rocking yoke and the collector- 
rings are made of large diameter, so as to give ready 
access to the brushee. 

The brush-holders are of the sliding-box type, with 
hinged clamps, co that any. brush-holder can be re- 
moved without disturbing the cthers. 








Hornish Patent Mecuanicat Borer- Creaner.— 
We are requested to state that the sole agents for this 
apparatus for all parts of the world. exclusive of the 

nited States of America, are the Hulburd Engineer: 
ing Company, 150, Leadenhall-street, E.C. The appa- 
ratus was mentioned in our account of the annual 





general moving of the Institution of Mechanical Engi- 
neers (see page ante). 
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THE P. AND O. TWIN-SCREW STEAMER 
‘*MOOLTAN.” 


WE begin the publication this week of a series of 
illustrations of the twin-screw mail steamer Mooltan, 
built and engined by Messrs. Caird and Co., Limited, 
Greenock. This is the latest addition to the Penin- 
sular and Oriental Steam Navigation Company’s fleet, 
and is typical of the seventy years’ progress of the 
company. As is now very well known, the compan 
had their origin in 1837, in the’steath service from Fal- 
mouth to Oporto, Lisbon, Cadiz, and Gibraltar, which 
was extended about a year later to Alexandria. In 
1840 the company took over the mail service to the 


Indian Osean, and in 1847 extended their operations | 
The overland service across the Isthmus of | 
| been double 


to China. 
Suez was continued until, aud for a short period after, 
the opening of the canal in 1869. The early steamers 
were, of course, comparatively small, the largest up to 
the beginning of the seventh decade being of 3770 
tons ; and it was not until the late ‘eighties, when the 
compounding of steam-engines greatly reduced the 
coal counsamption, that much larger vessels were con- 
structed. Notwithstanding this relatively slow pro- 

ress, the P. and 0. Company were certainly not 
Pohind their neighbours ; all the steamship companies 
were more or less dependent upon the development 
which led to high steam pressures and the compound 
system. 

We give on page 306 two tables : one illustrates the 
progress of the company during the past thirty-five 
years, which practically covers Sir Thomas Sutherland’s 
direction of the company in London ; and the other 
gives the particulars of typical P. and O. steamers at 
successive quinquennial periods from 1829 to 1905. 
These tab‘es clearly indicate that careful management, 
not only in respect of mechanical developments, but 
also of finance, which has characterised Sir Thomas 
Sutherland’s régime. 


As regards the capital paid up, the recent increases | 


—small in relation to the improvement in the fleet—- 
have been raised on debentures, and it is at once a 
testimony to the greatly improved financial status of 
the company to state that whereas in 1870 the deben- 
tures carried interest at 44 per cent., the rate now 








Fig. 1. 


is only 34 per cent. The original debentures were 
paid off by 1891, and the new debentures were created 
in 1902. Some years before that (in 1890) the capital 
of the company had been divided equally into preferred 
and deferred stock, the former carrying 5 per cent. 
interest. As a consequence of this, and also of the 
improvement in general management, the dividend on 
the ordinary capital has advanced to the 13 per cent. 
now paid, 3 per cent. being reckoned as bonus. It 
will be noted that the gross revenue has advanced in 
the same ratio as the tonnage, although there have 
been reductions in passenger fares and freight charges 
to meet ever-increasing competition. 

The facts disclosed by Table II. as to the fleet are 
self - explanatory: they show steady progress. In 
twenty-five = the tonnage of the largest ship has 

, the horse-power trebled, and the speed 
increased from 15 to 18.5 knots. In estimating the 
significance of the latter, it must always be remembered 
that the voyages undertaken are exceptionally long, 
the distance eoween possible coaling stations con- 
siderable, and that to attempt a very high mean speed 
would involve a coal consumption which would require 
such extensive bunker capacity as to reduce the cargo 
space beyond the possibility of financial success. The 
book value of the fleet, as shown in Table I., has been 
kept within very close limits; the amount to-day is 
not more than the average thirty years ago, notwith- 
standing that the number of ships has increased from 
fifty to sixty-three, and the tonnage from 127,000 to 
400,000 tons. This, however, is but a poor measure 
of the worth of the fleet, because not only is there 
greater constructional strength, but more comfortable 
accommodation, and more powerful machinery, in order 
to obtain higher speeds. The largest ship has increased 
by easy stages to 10,512 tons, and instead of the pro- 
pelling power being in the ratio of 1 horse-power per 
ton, it is 1.5 horse-power per ton. 

There has been a continuous allowance for deprecia- 
tion, and as the company have their own underwriting 
fund, and have been fortunate in having few casualties, 
owing to careful organisation and efficient personnel, 
it has been possible bn time to time to sell old ships, 
and replace them with new and modern steamers. 
Within the last three years the company have added 








to the fleet 18 new steamers, with an aggregate of 
146,444 tons, and with machinery of 132,000 horse- 
power. The total value of these is nearly four millions 
sterling. These later steamers include five vessels of 
the Mooltan type, built at a cost approaching two 
millions sterling. Although they have a tonnage nearly 
2000 tons above that of the Persias, added five years 
before, they do not carry a greater number of pas- 
sengers. This is due to the fact that the newer steamers 
have no cabins on the lower deck. Four other new 
vessels of 8000 tons have been in course of construc- 
tion contemporaneously with the Mooltans. They are 
the Delta, Delhi, Dongula, and Devanha, and are for 
the local Bombay and China mail service. They only 
carry half the number of passengers accommodated in 
the Mooltan class of ship, and their cabins are entirely 
on or above the upper deck. Four other vessels of a 
type closely resembling the ‘‘ D” class have just been 
contracted for, and they will be classed under the 
letter ‘“‘ N,” being named Namur, Nile, Nore, aud 
Nyanza. They are for the company’s intermediate 
line between London, China, and Japan, which has 
been for a good many years carried out as a direct 
and independent service, apart altogether from work 
under the mail contract. The particulars of all three 
types of ship are given in Table III. ; 
Confining ourselves now to the Mooltan, of which 
an engraving is published above, we may state first 
that, like all P. and O. vessels, she is constructed 
generally of steel on the cellular double-bottom prin- 
ciple, with ballast tanks. On the detail sectional 
drawings, reproduced on page 305 (Figs. 2 to 6), we 
ive details of the scantling, alike for keel, double- 
ttom, framing, shell-plates, deck-beams, stringers, 
bulkheads, &c.; and it is scarcely necessary to enter 
into a description of them. The ship is divided by ten 
water-tight bulkheads (Fig. 3). There are six decks. 
in addition to the hold ; these are known as the orlop, 
the lower, the main, the spar, the hurricane, and the 
boat decks (Fig. 2). The first four run from stem 
to stern. In the case of the hurricane deck, the central 
part is 268 ft. long, with a poop 86 ft. long, and a fore- 
castle 94 ft. long. Above this level there is, in the 
| centre part of the ship, the boat deck, 268 ft. long, 
‘and aft there is a promenade over the poop, 86 ft. in 
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THE P. AND O. TWIN-SCREW MAIL STEAMER “MOOLTAN.” 
CONSTRUCTED BY MESSRS. CAIRD AND CO., LIMITED, SHIPBUILDERS AND ENGINEERS, GREENOCK, N.B. 
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TABLE I.—Procress oF PENINSULAR AND ORIENTAL Steam NAVIGATION Company, LiMiTED. 
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a Total Ton- Gross 
Number of | } > - | rm 
eo nage, Expenditure, | Dividend 
. aan eeulit | Oustoms Total ae Jatt ee. Stock Gross iociadiog and 
Year. | (Urs eu. | Measure. Horse- vetted Value of at, . Interest on | Bonus on 
ar ment or Power. — Fens Fleet.¢ | Paid Up.* | Revenue. penentures, | Ordinary 
g- Gross Sere | Seemeee, Insurance and! Capital. 
Register. Depreciation. | 
tons Nominal tons Nominal £ £ £ per cent. 
1871 46 102 703 19,990 3,777 600 8,078,000 2,700,000 2,092,000 1,924,000 7 
1876 £0 127,039 22,165 3,887 600 3,518,000 | 2,900,000 2,038,980 1,934,321 34 
1881 51 162,312 28,310 5,013 750 2,036,174 2,900,000 2,063,446 1,909,645 7 
1886 53 199,421 37,100 6,500 1,500 2,442, 2,900,000 2,329,515 | 2,146,414 6 
Effective | LH.-P. | 
191 | fa 221,895 212,900 7,000 10,000 2,147,702 | 2,320,000 2,420,054 2,240,870 10 
1896 £9 291,004 282,800 | 8, 10,000 | 2,552,157 2,320,000 2,620,483 2,439,531 10 
1001 | 57 320,351 320,750 | 10, 10,000 | 2,816,084 2,320,000 | 3,143,224 2.959, 10 
1992 | 62 371,394 876,250 | 10512 13,0u9 2,678,290 | 2,320,000 | 3,203.633 2,983,773 13 
1903 59 348,168 360,750 | 10,512 13,000 2,453,363 2,320,000 3,002,395 2,872,398 13 
1904 59 368,5 0 381,000 | 10,512 13,000 |. 8,576,511 | 2,320,000 | 2,997,458 2,778,123 13 
1905 63 400,874 | 408,000 10,512 13,000 2,960,148 2,320,000 3,001,412 2,781,667 13 











* In 1890 the capital was converted into Preferred (Five per Cent.) and Deferred Stock, in equal moieties of 1,160,000/. (The 
‘stock paid up” is irrespective of Debentures, which at present amount to 1,800,000/., bearing 34 per cent. interest.) 


t Exclusive of tugs, &c, 


ReG@IstER DIMENSIONS. 





NAME oF VesseL, | When Ma- | ss 4 
Built. terial. Serew, | 2 s = 
3 4 
a |a|e 

F } | ft. ft. ft. | 

William Fawcett..| 1829 | Wood | Paddle| 74.3) 15.1 8.4 
Iberia = wg Ss.) (1836 bs » | 165.4 | 24.2) 15.7 
Precursor és 1841 on ae 229.6 33.56 | 24.4 
Ripon - 1846 Iron ee 217.3 339) 28.4 
Shanghai .. 1851 pa Screw | 182.5 25.8 15.5 
Aden 1856 pe oe 225.6 29.5 | 19.6 
Mooltan 1861 re ie 348.8 39.1 28.7 
Surat - 1866 - - 316.2 41.2 | 30.3 
Mirzapore., 1871 * oe 380.3 42.6 33.1 
Kaisar-'-Hind 1878 ~s ‘ 400.7 42.3 381.8 
Rome 1881 ” 0 430.1 44.1 33.5 
Victoria 1887 Steel ® 165.8 52 31.1 
Australia .. 1892 re - 465.6 52.3 314.7 
China 1396 * 99 600.5 654.3 83.7 
Persia 1900 Pm a 499.8 64.3 32.9 

Mooltan 1905 a 520.5 58 


37.25 | 


TaB_e IIT.—Dimensions of Three 


New Classes. 


‘*Mooltan.” ‘‘ Namur.” “ Delta.” 


~ perpendi- 





Length between 








culars .. ” -. 520ft.6in. 450 ft. 470 ft 
Breadth, moulded “s r 58 ft. 62 ,, 56ft. 7in. 
Depth, moulded . . ee . 87 ft. 3in. 34 ft. 7in. 35,, 11 ,, 
Total height from keel to 
navigation bridge. ft. 76 69 69 
Gross registered tonnage tons 9631 6620 8099 
tI 4 ion i_ 
First class 857 51 163 
Second class 162 40 80 
Total .. oe 519 91 243 
Total cargo capacity tons 3500 7420 7200 
Insulated cargo capacity _,, 1370 _ —_ 
Bunker capacity. . ta 2200 1570 2100 
Machinery (quadruple expan- 
sion type) :— 
High - pressure cylinders 
(two) .. bes os in. 30 19 254 
First intermediate (two) ,, 43 27 864 
Second intermediate (two) ,, 61 33} 52 
Low pressure (two) .. ‘ie 87 54 74 
Stroke .. os ee 54 48 51 
Revolutions per minute 3 95 80 90 
Steam pressure oer 215 216 215 
Indicated horse-powe .. 18,000 4500 £000 
Speed of ship on trial knots 18.5 14 16 


length. Adequate recreation space is thus provided 
for passengers of both classes. The decks are from 
8 ft. to8 ft. Gin. high. As in all the later P. and O. 
ships, the whole of the passenger accommodation is on 
or above the main deck, and therefore well above the 
water-line, so that the ports never require to be closed, 
unless in exceptionally severe weather. Effective 
methods of artificial ventilation are also provided. 
An unusually large proportion of the first-class pas- 
sengers are accommodated above the upper deck. 

On our two-page plate we publish a longitudinal 
section and a half plan of each of the decks. The 
arrangement of pissenger accommodation is well 
illustrated by the plans. Fig. 8 shows the bridges and 
the method of housing the boats on the tops of houses 
on the boat-deck, to minimise interference with the 
pene space on the boat-deck. The upper flying- 

ridge is arranged for navigating the ship in narrow 
waters, and has a te’emotor for operating the Brown 
steering-gear ; but under ordinary conditions the ship 





TABLE II.—Typrcat P. anp O. Sarps aT Successive QuINQUENNIAL PERIODS 1829-1905. 


PROPELLING MACHINERY. 














ns are 
s | g| & 
6 2= § 
& |. | Description of | Diameter of ° z3 
g & Engines. a Cylinders. 2 & _ ? 
o* foo} a fen] @ 
ft.in. Ib. |knots 
206 | os 60 
516 | Direct acting | 18 61 in 46| 7j|9 
1817 | Sidelever | 500 80 ,, 7 0 
1508 Oscillating 900  « 7 0 9 10.4 
51€ ” | 100 39 ,, 2 0 8 10.3 
812 Trunk | 954 443 ,, 4 0/ 21 | 125 
2257 Tandem com-| 1,734 Two43in.,two 3 0) 27.5 12 
pound ; four, 96 in. 
| —— | 
2578 orizontal 2,516 80 in. 3 6) 2% | 128 
3887 | Compound in- | 3,182) 48in., 9in. 4 6, 68 13.9 
| verted direct | 
4023 | Ditto 8,808, 60in., 10¢in. 5 0} 66.3 15 
6013 | Tandem com- 4,677, Two 44in., 56 0, 89.5) 15 
poun two 82 in. 
6527 Triple | 7,000 40in., 63in. 6 0 | 150 16 
100 in, 
6901 °° 10,000 42in., 67 in., 6 0 160 18.5 
in. 
7912 =m 10,000 42} in., 6 0 170 18 
68 in., two 
} | 74} in. 
7951 9 10,000 42in., 674in., 6 O 170 18 
two 744 in. 
9631 [win-screw qua-| 13,000, 30in,43in. | 4 6 215 185 
druple | 


61 in, 87 in. | 
is navigated from the main bridge, where is located 
a chart-room fitted with all navigating appliances. 
Abaft is the skylight for the dining-saloon on the spar- 
deck. Aft is the engine-room sky ht. 

The next plan (Fig. 9) shows the boat-deck, and 
here, consistent with the practice of the P. and O. 
Company, there is located the captain’s room and the 
officers’ quarters, while around there is sufficient pro- 
menade space for the use of officers. At the aft end, 
on this same deck, there are located special rooms for 
passengers, with companion-way to the smoking-room, 
and to the alley-ways leading to the main saloon on 
the lower deck. 

The hurricane-deck (Fig. 10) is interesting, because 
here are located the principal public rooms on the ship 
and some of the finest of the cabins. The first-class 
music-room occupies the forward end of this hurricane- 
deck, and is arranged with a balcony around the well of 
the main dining-saloon, while at the aft end there are 
ee leading to the promenades above, and 
to the dining-saloon and cabins below. The well is 
27 ft. long and 15 ft. broad, and, as it rises 18 ft. above 
the level of the drawing-room, terminating in charm- 
a stained glass, with highly-decorated 
gables, the effect is certainly very handsome; but as 
with our next article we shall publish photographic 
views of this and other saloons, we defer reference to 
all the decorative features. The deck-house, which 
occupies the full length of this hurricane-deck, has on 
each side state-rooms of an exceptionally capacious and 
lofty character. Aft there is a smoking-room 40 ft. 
broad, and of corresponding length, with the re- 

uisite number of nooks and corners beloved of 
the votary of the weed. The poop is given over to 
the second-class passengers. There is a deck-house on 
the poop, having at the forward end the second-class 
smoking-room, and aft the second-class music-room, 
the latter adjacent to the companion-way leading to 
the conte cen dining-saloon below. At the other 
end of the plan is the forecastle-head, with the cap- 
stan, anchor and other gear, and in the well between 


the forecastle and the hurricane-deck proper are hatch- | ¢ 


ways to the two main cargo holds in the forward 
part of the “= A similar well with hatchways is 
arranged aft. The hatchways to the Australian mail- 


cranes for dealing with the cargo, &c., are of the 
and therefore work without noise. 

The spar-deck, of which a full plan is shown in 
Fig. 11, contains a large number of cabins for first- 
class passengers, with the dining-saloon forward. 
There is sitting accommodation for 232 passengers. 
The first-class pantry is immediately abaft it, with 
direct communication with the first-saloon galleys. 
All the arrangements for the serving of meals to the 
saloons are modern, and the cuisine appliances include, 
not only an extensive range in the centre, but large 
grills, roasters, dough-mixers, and other appliances, 
actuated by electricity, while the scullery equipment 
includes the usual cleaning machinery. There is also 
a large bakery. with mechanical appliances. The 
whole equipment has been provided by Messrs. Wilson, 
of Liverpool. 

A further point brought out in the plan of the spar- 
deck is that, while the starboard side of the ship is 
given up to cabins for first-class passengers, with the 
pues accommodation forward, and the surgery and 

airdressing departments aft, the corresponding cabins 
on the port side are arranged for the engineers, so that, 
like the deck officers, they are entirely dissociated 
from the passengers, and are, moreover, berthed 
contiguous to their work. Adjacent to the surgery 
is a very large dispensary, and its location between 
the first and second-class quarters makes it convenient 
for both classes of passengers alike. The dining-saloon 
for the second-class engers is aft, under the poop. 

A large number of first and second-class cabins are 
accommodated on the main deck (Fig. 12), where there 
is also a supplementary dining-saloon for each class. 

The petty officers of the ship are accommodated 
Ped on the spar-deck, the stewards forward on 
the main and lower deck. The Lascar firemen, &c., 
are berthed aft on the spar-deck, and access is pro- 
vided to this compartment from the machinery space 
by a ladder from the propeller-shaft tunnel, so that 
the men from the stokehold and engine-room reach their 
sleeping quarters without.coming in contact with any 
department of the ship inhabited by passengers. 

he lower and orlop decks and hold are’ given 
up to the accommodation of cargo and mails, and 
the plans show clearly the extent of the insulated 
compartments. There is capacity for 25,000 carcases 
of meat, or 27,000 cases of fruit, or 34,500 cases of 
butter, or a combination of all three classes of perish- 
able cargo. The refrigerating plant is extensive, con- 
sisting of a machine, located forward convenient to 
the main insulated cargo hold, capable of producing 
85,000 cubic feet of refrigerated air per hour, while 
abaft the engine-room there is another machine for cool- 
ing 60,000 cubic feet of air per minute in connection 
with the insulated cargo hold aft, where also are 
stores in connection with the cuisine department of the 
ship. These machines are by the Haslam Engineering 
Company, Limited, Derby. The stores for the ship's 
supply include two rooms for meat, one for fish, a 
general stores, and fruit, vegetable, and wine compart- 
ments. An important auxiliary is a water-cooler, with 
a capacity of 150 gallons. The meat-rooms can take 
60,000 lb. weight of meat and fish, while storage for 
ice to the extent of 5 tons is provided. There is a 
special machine capable of making 8 cwt. of ice per 
day for table use, besides keeping provisions at the re- 
quisite temperature. 
(To be continued.) 








Test or Suspway Enernes.—An interesting official 
fifteen-hours, test of one of the nine twin-vertical hori- 
zontal Reynolds - Corliss engines, with cylinders 42 in. 
and 36 in. im diameter by 60-in. stroke, which have been 
in operation at the 59th-street Station of the Interborough 
Rapid Transit Company, New York City, since 1902, 
was concluded on mber 15. The tests were con- 
ducted by the Interborough Rapid Transit Company. 
and representatives of the Allis-Chalmers Company, as 
a final determination of the fulfilment of the builders 
guarantee, and formally provided for in the original con- 
tracts. On account of the impossibility of keeping a 
constant load, the power was determined by the readings 
of tested ye wattmeters. These readings were 
reduced to indicated horse-power by running the gene- 
rator as @ synchronous motor ; adding the electrical input 
to the switchboard readings when developing power, to 
obtain the power exerted by the engine. The result of 
the test so made, under conditions approximating the 
contract requirements of 7500 horse-power, 75 revolutions 
per minute, 175 1b. steam pressure, and 26 in. vacuum, 
was a consumption of 11.96 Ib. of dry saturated steam per 
indicated horse-power hour, or well within the guarantee 
of 12.25 lb. The steam consumption per kilowatt-hour 
at the switchboard was 17.34 lb. The vacuum was carried 
at 26.02 in., or as near the contract requirement as pos- 
sible, but the barometer stood at 30.50in. The vacuum 
was therefore equivalent to only 25.52 in. referred to 
30-in. barometer ; no correction was made, however, as 
none was provided for in the contract. Other tests at 
varying vacua show that.if the vacuum had been carried 
high enough to correspond to 26 in. vacuum when re- 
erred to 30-in. barometer, the steam consumption would 
have been about 0.09 Ib. better, or 11.87 1b. per indicated 
horse-power hour, instead of the official figure of 11.96 Ib. 
The tests were under the supervision of Mr. Frank 











rooms are at the wings on the hurricane-deck. The 


N. Waterman, who acted as referee. 
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TEST OF A DUFF-WHITFIELD GAS- 
PRODUCER USING BITUMINOUS FUEL. 
ly our issue of October 21, 1904, we described a gas- 

producer designed for working with bituminous coal 
made by Messrs. W. F. Mason, Limited, of the Alma 
Works, Levenshulme, Manchester. The peculiarity 


of the plant lies in the means taken to get rid of the| 7 


tarry vapours distilled from the bituminous fuel. 
These are drawn off from the top of the producer, 
when the fresh fuel is added, by means of steam jets, 
which force them underneath the fire-grate, so that the 
whole of this tar passes through the hottest part of 
the fire and is thereby destroyed. The gas required 
for power purposes is drawn off from an opening well 
below the top of the fire. A plant of this character 
has been supplied by its makers to the Reading Elec- 
tric Supply Company, who have caused a thorough 
test to be made of its working, which was conducted 
by their electrical superintendent, Mr. George Phillips, 
and by Mr. G. H. Bentley, who have drawn up the 
joint report, which we reproduce below. We may, 
perhaps, add that these gentlemen are responsible for 
the use of the long series of significant figures appear- 
ing in the report, which undoubtedly cannot be justi- 
fied by the precision of the measurements made. 





Tue Reapixe Exvectric Suppty Company, Limirep, 

Reapinc.—Trst or Gas Piant, Fepruary 7, 1906. 

1800-Brake-Horse-Power Duff-Whitfield Gas-Power 
Plant. 

Time started, 8.15a.m. 

Time finished, 8.15 p.m. 

Depth of fire measured, and finished the same depth 
as started. 

Height of gas-holder marked at start, and finished at 
the same mark. 

Total hours, 12. 

Fuel used, Ellistown breeze. 

Cost of fuel, 12s. 8d. per ton delivered. 

Fuel charged per hour, 967.5 lb. 

Total fuel charged, 11,610 Ib. 

Gas generated per hour, 55,779.2345 cubic feet. 

Total gas generated, 669,350.8140 cubic feet. 

Average B.T.U. in gas (average of 23 calorimeter tests), 
162 B.T.U. per cubic foot. 

Total B.T.U. in gas generated, 108,434,832. 

B.T.U. in gas generated per hour, 9,036,236. 

B.T.U. in 1 Ib. of coal, 12,000. 

Total B.T.U. in coal, 139,320,000, 

B.T.U. in coal per hour, 11,610,000. 

Extra B.T.U. forsteam to producer, 6,132,800. 

Total kilowatt-hours generated, 5100. 

Average kilowatt load, 450. 

Pounds of coal per kilowatt-hour, 2.14 Ib. 

Cost of coal, 0.14d. 

Thermal efficiency of gas plant, 74.5. 

Gas consumption per kilowatt (122.3) cubic feet ; calo- 
rific value taken as 164 B.T.U. per cubic foot. 

The gas plant consists of two units, each of 800 horse- 
power, each supplying gas to two sets of Willans-Siemens 
gas-driven electric generators, each of 500 kilowatts capa- 


city. 

During the test only one unit of the gas plant was in 
operation, 

Efficiency.—Under contract, the Reading Company 
supplied to the contractors 1600 lb. of steam per ton of 
coal gasified. The extra 6,132,800 B.T.U. added to the 
coal used is for steam supplied to the producer over and 
above this amount. 

The steam was measured from a separate boiler, and 
the total pounds of steam used in the producer during the 
test was 12,473 Ib. 

Gas Consumption.—During this test of gas plant the 
engines were still under sdjustment, and, when com- 
pleted, this will be considerably reduced, thus also 
reducing the fuel consumption. 

The gas-engines will be tested at a later date. 

_ During the whole of the test the gas kept very regular 
1n quality, and no difficulties were experienced with any 
part ot the plant, which was worked by the gas-man in 
the employ of the Reading Company, under the super- 
vision of the contractors. 
or the Reading Electric aie Company, Limited, 
(Signed EO. PHILLIPS, 
: lectrical Superintendent. 
lor Mason’s Gas Power Company, Limited, 
(Signed) G. H. Bent.ey. 








Messrs. Swan, Hunter, AND WicHAM RICHARDSON, 


Limtiep.—The directors’ report states that, after pro- 
viding for depreciation of buildings, plant, machinery, 

c., Luere remains a net profit on the past year’s trading 
of 65,554/., to which has to be added the balance brought 


few ‘rd from the previous year (15,556/.), making a total of 
80,9167, bby mr ery ay one for all fixed charges, and re- 
commend a dividend for the past year at the rate of 5 per 
oan. 5 r annum ; 22,5971. was expended during the year 
- ot revenue for repairs and maintenance in the various 
Gepari'ments; and 24,036. was also provided out of 
revenue for depreciation of buildings, plant, machinery, 
and otl.er essets. The shipyards and engine works of the 
Couipiny continue to maintain their position in the first 
a0 Jb th as regards output and variety of types pro- 
_ L. A large high-speed passenger steamship, now 

th ult for the Cunard Steamship Company, Limited, 
wi be launched during the autamn. The works are 
moderately well yy es at the present, at better 
prices, and although the cost of production is higher, the 
“rectors consider the prospects for 1906 better, 





THE APPRENTICES’ PROSPECTS. 
To THE Eprror OF ENGINEERING. 

Str,—Periodically the question of the education of the 
engineer apprentice agitates the minds of the powers that 
bs. Papers are read about it, the engineering Press dis- 
cusses it, but the person most concerned does not appear to 
say muchin the matter. Now, Sir, with your permission 
propose, as an apprentice, to remedy this state of affairs, 
and to give my views upon this much-debated subject. 

It seems to me that the employer is doing the best out 
of it, because while the professors are wrangling over 
college time first versus shop time first, the employers are 
making it an rtunity for a big scheme of cheap 
labour, and are filling their shops with youngsters from 
school and youths from colleges. 

Speaking from actual experience at the yard where I 
am serving my time (a very well-known concern), employ- 
ing about 60 mechanics, there are about 70 apprentices 
and 25 so-called pupils. Again, two apprentices I meet 
at night school, employed at two omaloe shops, tell me 
that a similar state of affairs prevails at their establish- 
ments, only that the disproportion is still more marked. 

his condition of affairs in all three places has only 
arisen in, say, the last three years. Now, Sir, it is easy 
to see in what direction all this tends. Not only does it 
make it increasingly difficult for a man to get a job, but 
it is flooding the market with a lot of half-trained youths, 
or, rather, young men. This will result in a lowering of 
the already low wage paid to such as draughtsmen, not 
to mention mechanics. I put draughtsmen first, because 
the average lad at my shop comes of parents of fairly 
good social position. This is insured by the action of the 

rm, who not only impose an examination upon entry, 
but insist upon all apprentices going to evening classes. 
They do not forget, however, to insist upon their being in 
at 6 o’clock the next morning. 

Thus the engineer apprentice is up at 5 a.m., works till 
5 p.m., then digests calculusand conics, and finally retires 
to a well-earned rest at 10.30 p.m., only to have the alarm 
go off, seemingly, immediately after. As a reward for 

is labours, when out of his time, and he is unreasonable 
enough to want what he is worth, he is discharged, and 
another unfortunate taken on at 63. per week. If now 
he can get a situation at the noble salary of 50s. per week 
he shakes hands with himself, and considers himself for- 
tunate, as, indeed, he is. The ae he dare hope for is 
about 6/. per week, and this only after years of service 
and hard study at evening classes. 

So I ask seriously, Sir, Is the game worth the candle? 
I think not, and am very sorry I ever entered the profes- 
sion. Of course, I may be unduly pessimistic, and shall be 
only too glad to find it so. But my letter is already of 
an inordinate length, and I must apologise for being so 
lengthy in ventilating my grievances. 

Yours truly, 
APPRENTICE. 





TRIALS OF SUCTION GAS-PRODUCER 
ANTS. 
To THE Eprror or ENGINEERING. 

S1r,—The Royal Agricultural Society of England has 
decided to offer—in connection with the Show to be held 
at Derby this year ld and silver medals for suction- 
as plants, in accordance with a series of regulations 
esigned, as, to ensure that each competing 
plant shall be judged by its performances under condi- 

tions that shall be equally fair to all competitors. 

In these regulations it is mentioned that arrangements 
for determining the indicated and brake horse-powers of 
the engines shall be provided, and also that each com- 
petitor shall have one attendant in constant charge of 
each plant, to operate the engine and producer, and to 
give any information which the judges may require. 

It is also provided that the engines shall be run ata 
predetermined output on the full-load trials, and that a 
variation of 5 per cent. increase must not be exceeded, 
while a decrease of more than 5 per cent. will disqualify 
the engine and plant altogether as far as that particular 
trial is concerned. p 

With these, and with other regulations included in the 
official conditions, I am in entire agreement ; but, in my 
opinion, some additional regulations should be included. 

The prime object of the trials is to examine the 
advantages of suction gas plants, and to compare different. 
types of the same; therefore, the rules governing the 
competition should be so framed that the awards shall be 
given to the most efficient suction gas-producers, and not 
necessarily to the best combinations of producer, engines, 
connections, and attendants. ; 

Many gas-plant manufacturers are not gas-engine 
builders, and previous trials have not satisfactorily deter- 
mined the relative merits of the = and engine 
when a temporary co-partnership existed between 
two competitors, one interested in the producer and the 
other in the engine: : j 

To my mind the judges appointed for the trials should 
be influenced not entirely by the coal consumption per 
brake-horse-power hour, in which the mechanical efficiency 
of the engine is involved, but rather by the indicated-horse- 
power hour consumption, as computed from the average 
mean effective pressure of diagrams taken, at intervals 
of, say, half-an-hour, by indicators—all of one standard 
make and preferably with external springs—provided by 
the society and operated by one only of the judges to 
standardise the personal error. Suction cards should be 
taken at intervals to aid in the computation of effective 
pressure. Such indicated-horse-power standard should 
also be considered in relation to the terminal compression 
pressure within the engine cylinder, and also in relation 
to the cylinder volumes and te number of explo- 
sions during each trial, In this way it would be pos- 


sible to determine which producer supplied the largest 
eee of good quality gas from the consumed coal and 
water. 

In order to ensure that each trial should be conducted 
without false starts—which, for the most part, are due to 
the mental discomposure of attendants—I suggest that 
the judges themselves should be responsible for the 
moment when the engine is put into operation. In my 
— the starting-time standard should be the period 
that elapses between lighting the fire and obtaining good 
gas, not necessarily the actual setting to work of the 
engine. The judges should insist that the gas connections 
to each engine shall not terminate at the gas-inlet valve 
on the engine, but, by a T-piece, be carried past this 
valve to a convenient height and position where a blow- 
off and a trial-cock can be fitted. By such means it would 
be possible not only to note the quality and steadiness of 
the gas generated, but also to ensure that similar is 
awaiting admission to the cylinder. The supervision of 
the judges at the time of starting would tend to stan- 
dardise starting conditions, which usually have been 
left to the caprice of individual attendants. 

Upon the receipt of the detailed dimensioned eavings 
of general arrangements of the plants pele should, 
I think, make such corrections that would bring each 
installation in close agreement with all competing sets so 
far as length of connecting-pipes, number of bends, &c., 
between the plants and engines are concerned. 

An equal quantity of circulating water should be stored 
for each engine upon the indicated horse-power rating. 
The temperature of the hot water flowing from the cy- 
linders should be maintained, as far as practicable, at a 
uniform mean common to all engines, standardised 
thermometers being provided by the society for the 


pu ‘ 

The relative proportion of gas-producer and engine is 
not a competitive matter, but a detail of design, and this 
should not influence the judges’ decision, as would appear 
oe Se ie present intention according to Regulation 15, 
point 6. 

‘I trust that it is not too late to add supplementary 
regulations to those already published, which will embody 
some, at least, of the points I have detailed. The pub- 
lished results of the trials then, I feel confident, would 
give greater satisfaction to all concerned. 

T am, Sir, yours on 4 
W. A. Tooxkey, 


19, Old Queen-street, Westminster, 8S. W., 
March 5, 1906. 





CATALOGUES. 

WE have received from Messrs, R. Waygood and Co., 
Limited, Falmouth-road, Great Dover-street, 8.E., their 
new illustrated list showing their suspended and direct- 
acting tent balanced hydraulic lifts, electric lifts, 
service lifts, and gears and cranes, A large number of 
“ee installations made by them are referred to. 

essrs. J. H. Heathman and Co., Parson’s Green, 
Fulham, 8.W., have sent us a copy of their pamphlet 
dealing with fire-extinguishing apparatus, Ssoorueaen, 
pumps, hose, hydrants, ladders, &c. It contains illus- 
trations and particulars of a number of interesting life- 
saving appliances. 

Messrs. Veritys, Limited, Hardman-street, ae 
Manchester, have issued three catalogues, numbered 520 
to 522, showing their ‘‘ Aston” interpole motors, ‘‘ Cy- 
rw ” slow-motion starting-switches, and Peard patent 
use. 

We have received from Messrs. David Colville and 
Sons, Limited, Motherwell, Scotland, their catalogue of 
steel plates and steel and iron bars. This catalogue, of 
a very handy size and thickness, is beautifully got up, 
being well printed, and bound in limp leather. It con- 
tains a list of all the shapes manufactured by the firm, 
both in steel and iron, as well as the weight per foot-run 
and the maximum sizes that can be rolled. Particulars 
are also given of tests made for the Board of e on 
mild and high-tension steels. The company manufac- 
tures steel ingots from 5 cwt. to 50 tons in weight, 
blooms or slabs up to 40 tons in weight, as»well as heavy 
steel castings. Among other things, useful tables are 
given of the code words for different dimensions and 
weight foot-run of sha: &c. The k contains 
much other useful information for purchasers of steel and 
iron. The whole of the steel made by this company is 
manufactured by Siemens’ open-hearth process only. 
The catalogue is illustrated by a series of views of the 
different departments of the company’s works. 

The Consett Iron Company, Limited, Consett, Durham, 
have sent us a catalogue of their steel plates (giving 
maximum dimensions), angler, bulba, tees, channels, 
zeds, rounds and squares, It includes also lists of 
chequered plates, both of the ordinary and Admiralty 
pattern. There are various tables, giving weights, thick- 
nesses, &c., and equivalents in tons per square inch for 
kilogrammes per equare millimetre. 

We have received from the Weber Steel Concrete 
Chimney Company, neg Anne’s Chambers, Broadway, 
Westminster, a booklet describing their reinforced con- 
crete chimneys. These chimneys, as is, perhaps, known 
better in the States than in this country, are of mono- 
lithic construction, having vertical steel rods and hori- 
zontal steel rings bedded in the concrete. Chimneys of 
this class can be built with great rapidity, for the mate- 
rials used can generally be obtained in any locality. They 
are of uniform internal diameter throughout, and the 
interior surface is perfectly smooth. This form of con- 
struction is very light, and it is claimed that the pressure 
they bring on the foundations is from one-third to one- 
fifth that due to a brick chimney of the same height. 
Illustrations of various chimneys already erected are 
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CONSTRUCTED BY 








Fig. 7. 


light-draught boats driven by internal - combustion 
motors, and built by Messrs. J. I. Thornycroft and 
Co., at Chiswick, for the Crown Agents of the 
Culonies, under the superintendence of Sir Edward 
Red. These vessels are intended for service in South 
Nigeria, and the one shown in Figs. 1 and 2 made a 
successful trial on the Thames last Wednesday. She 


is, as will be seen, a sorew-boat; but the sister vessel, | 


now under construction at the Chiswick works, will be 


propelled by a stern wheel, as shown in Figs. 3 and 4, | 
above, which illustrate the after part of this vessel | 
and the general arrangement of machinery. The two | 


methods of propulsion have been adopted in order to 
test their respective merits. The engines of both 
boats are similar. 

The Spider, which is the name of the screw-boat 
is built of galvanised steel, and is 56 ft. 3 in. over all, 
and 9 ft. beam, with a draught of 12 in. when carry- 
ing a load of 4 tons. The hull is open, with a short 
deck over the fore peak, and protected from the 
tropical sun by a light wood awning, on which is 
placed the steering-wheel forward. There are cur- 
tains along the sides, of green Willesden canvas. The 
hull is subdivided by six water-tight bulkheads, floor 
boards being fitted along the bottom of the boat. To 
facilitate steering on the light draught, three single- 
plate balanced rudders are provided. There are two 
propellers on one shaft working in a tunnel. an ar- 
rangement found to be the most suitable in this class 
of vessel. 

The engine is a four-cylinder Thornycroft marine 
motor, the cylinders being 6 in. in diameter and 8 in. 
stroke. The normal number of revolutions is 800, 
and at this speed the engine develops 40 brake horse- 
power on paraffin ; as, however, the engine is intended 
to run at a very low number of revolutions—approxi- 
mately 380—it will not develop more than 25 horse- 

wer. The capacity of the fuel tanks is 80 gallons. 

he motor can be worked with either petrol or paraffin, 
a carburettor and a vaporiser both being fitted. 

The Spider on trial, when using petrol, attained a 
mean speed of 8 knots, jwith a load of 4 tons anda 
draught of 12in. This was 2 miles over the contract 
speed, and was considered a highly satisfactory per- 
formance for a boat of this shape, having a form of 
hull necessary to carry'the weight on the light draught ; 
with paraffin the opoas weal be about 1 knot less. 
The boat will be shipped out complete, the machinery 
and fittings being previously taken out and packed in 
cases. 





Licgut Raitways Act, 1896.—The Board of Trade 
have recently confirmed the following Order made by the 
Light Railway Commissioners :—Blyton and Frodingham 
Light Railway Order, 1906, authorising the construction 
of a light railway in the County of Lincoln, from Blyton 
to Frodingham. 





Contracts.—The contract for rolling-stock, overhead 
equipment, and cables (9 miles) for the Wemyss tram- 
ways has been placed with Messrs. Bruce Peebles and 
Co., Limited.—Owing to the highly satisfactory results 
obtained at the test of the first 1500-kilowatt Curtis 
steam-turbine installed at the Wandsworth and City-road 
atationa, the County of London Electric Supply Company 

ave placed orders with the British Thomson-Houston 
Company, of Rugby, for three additional turbine gene- 
rators, each of the same capacity, 
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Tue Late Witson Pasua.—A correspondent writes to 
the Zimes:—‘‘The death of Mr. James Wilson (Wilson 
Pasha), Assoc. M. Inst. C.E., M. I. Mech. E., which 
occurred at Hampstead on the 24th ult., deprives the 
ranks of Anglo- Egyptians of one of their oldest members. 
He was born in 1831, at Bridge-of-Weir, in Renfrewshire, 
and, after serving his apprenticeship as engineer with 
the famous shipbuilding firm of Messrs. R. Napier and 
Son, of Govan, he joined the Cunard Company. In the 
service of this company he spent some time in the Crimea 
during the period of the war, at one or two engagements 
of which he was present. Soon his duties called him to 
Egypt, and in the year 1858 he entered the service of 
Ismail Pasha during the governorship of Mehemet Ali’s 
fourth son, Said Pasha. Thereafter Egypt claimed him, 
and throughout the Khediviates of Ismail Pasha and 
Tewfik Pasha until 1901 (Abbas Pasha), when he retired 
from active work, his abilities and energies were em- 
ployed in its service. For over forty years he was 
associated, as engineer-in-chief, with the Daird Sanieh, 
and to the. improvement and development of that 
great sugar-growing and sugar- manufacturing enter- 
prise he devoted the greater number of the years of his 
career. In view of the important advances which have 
been made latterly in the agricultural and industrial life 
of Eeypt, it is interesting to note that he was instru- 
mental—during the crisis brought about by the cattle 
| plague — in introducing steam ploughing into that 
bo~w'¢ Wilson Pasha, furthermore, was one of the 
first, if not actually the first (1880-81), to build’an iron 
| dahabeah ding plates and frames by aid of native 
| labour—on the banks of the Nile, which, apart from the 
| interest attaching to the conditional difficulties involved 
in its construction, was—and we believe still is—the 

boat of its order launched upon these waters. 
From Ismait-Pasha he received the firman of Bey in 
1879; from Tewfik Pasha the Star of Egypt in 1883; 
and, in the same year, he was raised to the rank of 
Moutamais. The decoration of the third class or Com- 
mander of the Imperial Order of the Medjidiech was 
confe upon him in 1886 (permission to accept which 
he received from Queen Victoria), later the Order of the 
Osmanieh ; and in May, 1895, he was promoted to the 
grade of Mirmiran. with the title of Pas 
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PrrsonaL.—The works at Slough of the Consolidated 
Engineering Company, Limited, are taken over as from 
the Ist inst. by Messrs. G. D. Peters and Co., Moorgate 
Works, Moorfields, London, manufacturers and specialists 
in rolling-stock supplies.—The Holwell Iron Company, 
Limited, have removed their London offices from 28, 
Victoria-street, Westminster, to Queen Anne’s Chamber», 
Broadway, Westminster, S.W.— Messrs. Napier and 
Miller, Limited, shipbuilders and engineers, have re- 
moved from Yoker to a more commodious yard at Old 
Kilpatrick, near Glasgow.—The Education Committee of 
the City of Bradford Technical College (Department of 
Engineering) have appointed Dr. Pohl to the post of 
Lecturer in Electrical Engineering, in place of Mr. Boble, 
who has recently proceeded to South Africa to take up 
the duties of Professor of Electro - Technics in the 
University of Cape Town. Dr. Pohl, who holds the 
degree of ‘‘Dr. Ing.” of the Technical High School at 
Hanover, has been engaged for some time past in working 
out several improvements for the Phoenix Dynamo 
Company, Limited, of Bradford, under the ‘‘ Pheenix- 
Pohl” patents. Dr. Pohl will retain his practice as 
consulting engineer, and will take up his new duties in 
the course of the next week. 





INSURANCE OF ENGINES AND BorLers.—At the annual 
meeting of shareholders of the British Engine, Boiler, 
and Electrical Insurance Company, Limited, held at the 
offices of the company, 12, King-street, Manchester, on 
the 2nd inst., the chairman (Mr. Longridge) remarked 
that during 1905, as in many previous years, no boiler 
under the company’s inspection had exploded ; in fact, 
no boiler had ever yet exploded for which the sey oy 
certificate had been issued. The good work done by the 
boiler insurance companies had abundantly shown that 
the enforcement by the Factory Inspectors of Section II. 
of the Factory and Workshop Act of 1901 was all that 
was necessary to impress boiler-owners with a sense of 
their responsibility, without introducing a system of com- 
pulsory inspection by a Government department, which 
would have proved unnecessarily harassing to the thou- 
sands of conscientious manufacturers who are fully alive 
to the risks inseparable from the high pressures of steam 
now It might be a surprise to many people, 
added the chairman, to hear that, although it is some- 
times claimed that electrical machinery is designed 
on more scientific principles than were originally 
applied to the designing of steam-engines, yet the exper!- 
ence of the company had been that one out of every 
twelve of the dynamos, and one out of every nine of the 
motors, which they insured had broken down during the 

ear. ‘Approximately from 40 to 50 per cent. of these 

reakdowns were due to such causes as deterioration 
or neglect, but from 15 to 20 per cent. were clearly 
the result of bad design or workmanship. The corre- 
sponding percentages for steam and for gas and oil- 
engines were very similar—viz., for steam-engines, 42 per 
cent. of the breakdowns were due to deterioration or 
neglect, and 22 per cent. to bad design or workmanship ; 
and for gas and oil-engines these percentages were 44 and 
25 respectively. The conclusion arrived at by the com- 
pany is that in the matter of design and workmanship 
makers of gas and oil-engines are not quite on a par with 
the makers of steam-engines, the reason for this being 
apparently that with the larger engines now being used 
suticient allowance is not made for the great explosive 
force of gas. The efforts of the company’s engineering 
staff were directed to the reduction of these percentages; 
their advice was often sought, not merely by owners, but 
also by makers of such machinery as they insured, and 
their services were much appreciated by both, with bene- 
ficial results as regards the company’s income. Payment 
of a dividend of 3s. per share, with an additional 1s. per 
share as bonus, was authorised, 
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rather narrower than the other, and has only three 
wheels per rail, or twenty-four wheels altogether, as 
against the thirty-two wheels which carry the outer 
stage. ~The decking at the top is also slightly dif- 
ferent. 

Pairs of 12-in. square timbers ara mortised between 
the longitudinal bottom timbers, and rise to a height 
of about 42 ft. They are connected at their upper 
ends by other timbers of similar size, and braced 
together by horizontals and diagonals of lighter section 
to form tower-like structures. Decking at four levels 
allows of work being carried out at any point of the 
curved principals of the roof. The top deck carries 
two Scotch cranes, and there is one more at each side 
of the lower deck, so that the members of the principal 
can be lowered as they are detached. The Scotch 
cranes are worked by steam-winches on the platforms 

low. 

The work of taking down the roof proceeds by re- 
moving the glass and the glazing bara of the end bay 
then taking down some of the topmost purlins and the 
lattice rafters betweenthem. ‘The purlins are held, 
while being cut out, by means of pole derricks erected 
on the decking, and are lowered to the a by the 
same tackle. The rivets in the plate rib of the prin- 
cipal are then cut, and the uppermost pieces of the 
principal taken down. More purlins are then re- 
vanes sm each side, and more of the rib taken away 
until the tie-bar and bracing alone are left. The 
bracing is then taken down, and last of all the tie-bar 
is sawn into short lengths, by means of a hand-power 
circular rail-cutting saw, and lowered. This order is 
the exact converse of that in which the roof was 
erected. 

The entire time taken to build the two stages was 
six weeks ; they were commenced on January 1, and 
completed about February 15. Three bays have already 
been removed by their aid, this work taking twenty-one 
days. There are now nine more bays of the roof to 
come down, as one was removed by the timber towers 
erected in the first place by the company and since 
taken away, and the remaining two of the original 
fifteen fell on the day of the accident. The removal 
of another bay is now in progress, the stages having 
each time been traversed 35 ft. along the platform to 
their new position. They are pulled along by the 
steam winches, and further assisted by a man with a 
pinch-bar at each wheel. ‘The total weight to be 
moved is 450 tons, one stage weighing about 200 tons 
and the other 250 tons; they are, of course, moved 
separately. The timber used in building them was 
about 22,400 cubic feet, all except the deck aa 
being of pitch pine. It was most promptly suppli 
by Mr. John R. Watson, of Brighton Paso st 
London — It is intended to open the station 
for traffic on March 19 next, when the remarkably fine 
work carried out by Messrs. Handyside will be appre- 
ciated by all who have occasion to use the station. 








Yarrow Borters.—For the new royal yacht in course | [ 


of construction for His Majesty the King by Messrs. 
A. and J. Inglis, of Glasgow, it has been decided to use 
Yarrow’s latest patent water-tube boilers, which are to 
be built at the Yarrow Works, Poplar. The boilers will 
be of the most modern type, a portion of each boiler 
serving as a feed-heater, which system secures an 
appreciable economy. 





Fire Tests or Rermnrorcep Concrete Fioors AND 
Router Sxutrers.—The British Fire-Prevention Com- 
mittee completed a further series of important fire tests 
last week, their investigations terminating late on 
Saturday, the 24th ult. There was a considerable 
attendance of members and visitors during the week, 
including the representatives of the various Government 
departments concerned. The tests, as usual, were con- 
ducted by sub-committees. Two concrete floors were 
under test for the purpose of classification, as affording 
**fuli protection ” (Class B) against fire, this necessitating 
a fire test of four hours at temperatures reaching between 
1800 deg. Fahr. and 2000 deg. Fahr., followed by the 
application of water from a steam fire engine for five 
minutes (two branches), the floors being loaded with 
24 cwt. per foot super. one floor was of brick con- 
crete, reinforced with expanded metal lathing, supported 
by encased ordinary girders. The other floor was of 
clinker concrete, reinforced with small joists, supported 
by. encased -flange girders. In both ‘‘ferro-crete” 
cement was used, and the period allowed for the settin 
and drying was almost the same. Both floors obtain 
classification as affording ‘‘fuil protection.” By the last- 
named floor test, the Fire-Prevention Committee again 
prove, among other matters, the as gaony | of clinker 
concrete versus Thames-ballast concrete as a fire resistant, 
a floor of almost identical design of Thames- it con- 
crete having failed last autumn. Two fire tests with 
roller shutters (Kinnear type) were also completed by the 
Fire-Prevention Committee, one with duuble shutters for 
a four hours’ test, and one with a single shutter for a 
24 hours’ test, followed by the application of water. Both 


attained classification as ‘‘fully protective” (Class B and | G 


Class A respectively). Both were of thin steel te, 
under yy,in. thick, and both had, prior to the final ~— 
cation of. water, been subjected to streams of water 
50 minutes before the conclusion of the tests—i.e., had 
this additional test applied beyond what was necessary 
for classification. . 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning 
the pig-iron market was rather firmer, and the business 
in Cleveland warrants amounted to about 9000 tons, 
which changed hands round 48s. 6d. cash and eight oe 
483. 10d. to 493. one month, and 49s. 7d. three months. 
At the close there were buyers at 483. 8d. cash and 493. 
one month, sellers being at 1d. more. Hematite was 
firm, and 1500 tons were done at 643. three days and 
643. 3d. one month. In the afternoon the market was 
irregular, and 12,000 tons of Cleveland warrants were 
done at from 483. 10}d. to 493. 04d. to 483. 104d cash, and 
from 493. 2d. to 49s. 44d. to 493, 3d. one month. The 
closing prices were 483. 11d. cash and 493. 34d. one month 
sellers. Hematite advanced a little, and 1000 tons changed 
hands at 61s. 6d. fourteen days, and 65s. one month, with 
closing sellers at 65s. 2d. one month. On Friday morning 
the tone was flat, and Cleveland warrants declined about 
5d. The business of 17,000 tons was done at 48s. 7d., 
483. 8d., and 48s. 6d. cash, 48s. 6d. seven days, 493. 04d. 
eighteen days, and 493. to 483. 10d. one month, with 
closing sellers at 48s. 6d. cash and 48s. 104d. one month. 
The turnover of hematite was 1000 tons at 64s. 5d. to 
64s, 74d. one month. At the afternoon session weakness 
was again evident, and Cleveland warrants declined to 
48s. 34d. cash and 48s. 9d. one month, and 493. 44d. three 
months. Closing sellers quoted 48s. 3}d. cash and 48s, 84d. 
one month, and the turnover was 15,000 tons. Hematite 
was flat, and 3000 tons were done at 64s, 3d. one month. 
On Monday morning the dull tone of advices from 
America caused a flatness in the market, and prices 
declined. Cleveland warrants were dealt in at 47s. 9d. 
and 48s. cash, 483. and 483. 3d. eleven days, and 
round 48s. 44d. one month. The turnover was 11,000 
tons, and the closing quotations were 48s. 1d. cash 
and 48s. 6d. one month sellers. In the afternoon the 
market was very quiet, and 3000 tons of Cleveland 
warrants were done at 47s. 114d. cash, 48s. four days, 
and 483. 4d. one month, and closing sellers quoted 
47s. 11d. cash and 48s. 34d. one month. One lot of 
Standard foundry iron changed hands at 47s. 11d. cash. 
On Tuesday morning the price of Cleveland warrants 
again declined, and some 15,000 tons were dealt in at 
47s. 9d. cash, 47s. 94d. nine days, and from 48s. 3d. to 48s. 
to 483, 14d. to 47s. 10d. one month. At the close there 
were sellers at 47s. 7d. cash and 47s. 114d. one month. 
Hematite was easier, and 5000 tons were done at 63s. 6d. 
cash and from 64s. to 63s. 104d. one month, with 
closing sellers at 64s. one month. In the afternoon 
Cleveland warrants were done at 47s. 7d. cash, 47s. 6d. 
seven days, and from 47s. 1ld. to 47s. 94d. one 
month. he closing quotations were 47s. 54d. cash 
and 47s. 10d. one month sellers, and the turnover was 
7000 tons. Hematite, 500 tons, changed hands at 63s. 6d. 
cash. When the market opened to-day (Wednesday) a 
steady tone prevailed, but at the close of the first session 
prices were easier. Cleveland warrants were done at 
47s. 7d. and 47s. 6d. cash, 47s. 104d. to 47s. 11d. to 47s. 10d. 
to 47s. 9\d. one month, and closing sellers quoted 
47s. 54d. cash and 47s. 10d. one month. Hematite 
changed hands at 64s. one month, with closing sellers at 
14d. more. The total turnover was 9500 tons, and the 
settlement prices were :—Scotch, 56s. ; Cleveland, 47s. 44d.; 
hematite, 63s. 6d. ; and Standard foundry iron, 47s. 3d. 
n the afternoon business was quiet, but prices were 
firmer. Cleveland warrants—6500 tons—were put through 
at 47s. 64d. and 47s. 84d. cash, and at 47s, 11d. and 48s. 1d. 
one month, the market closing at 47s. 9d. cash and 
483. 14d. one month sellers, with buyers at 1d. less in each 
case. Hematite was steady and unchanged in value, and 
1500 tons were done at 63s. 9d. cash and 643. one month, 
with closing buyers over at 63s. 9d. cash, and sellers at 
64s. cash. The market quotations for makers’ (No. 1) 
iron are as follow :—Clyde, 66s. 6d.; Calder, 67s. ; 
Gartsherrie, 67. ; Summerlee, 68s. ; Langloan, 693.; and 
Coltness, 75s. (all shipped at Glasgow); Glengarnock 
ages at Ardrossan), 68s. ; Shotts ae ge at Leith), 
7s.; and Carron (shipped at Grangemouth), 68s. 6d. 


Sulphate of Ammonia.—The sulphate of ammonia trade 
has been very dull of late, and the amount of business 
‘done has been small. Signs of an improvement in price 
have not been wanting, and to-day the value of this com- 
modity was firm at a slight advance, the current price 
now being 12/. 103. per ton—Glasgow or Leith. Forward 
business is quiet, and the present general inquiry is still 
limited. Last week the shipments from Leith Harbour 
amounted to 263 tons. 


Scotch Steel Trade.—The local steel industry is still in 
a fairly healthy condition, and the different departments 
in the various works are all well employed. Inquiries 
continue to come in steadily for both a and forei 
consumption. No change has betn made in the official 
list of prices, and at the moment there seems to be no 
signs of any immediate change. 


Shipbuilding.—It is stated that quite a number of 
shipbuilding orders have been placed with Clyde builders 
recently, although particulars of these contracts have not 

published. Several firms in the lower reaches of the 
Clyde have enough work to carry them well into next 
year, and now, it is said, on good authority, that quite a 
number of the yards in the upper reaches are well booked 
for the next year, or thereby. 
Institution of Civil Engineers.—A meeting of the 
lasgow Association of Students of the Institution of 
Civil Engineers was held this week in the Institution 
Rooms, when Mr. Donald A. Mathieson, M. Inst. C.E., 
ded. An interesting tw was read by Mr. H. A. 
tt, A.M.I.E.E., on ‘‘The Clyde Valley Electrical 


Power Works,” and at the close a vote of thanks was 





accorded to the lecturer. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Hadfield Steel Foundry Company.—The directors 
have decided to recommend that, in addition to the 
interim dividend of 1s. per share paid in August last on 
the ordinary shares, a further dividend be paid on the 
ordinary shares of 2s. share, together with a bonus of 
1s. 6d. per share. This is at the rate of 224 per cent. for 

the year, a distribution similar to that of a year ago. 


Yorkshire Electric Power Company-—Mr. A. G. Lupton 
presided at the sixth ordinary ye toy | meeting of the 
above company, and stated that more than half of their 
capital expenditure was on mains, and the remainder on 
equipment and sub-stations. They had not issued an in- 
definite revenue account. The company had now given a 
supply for one year. During the first half the sales 
of current amounted to only 149/., which seemed a 
ridiculously small sum; but in the third quarter the 
amount was pees doubled, and in the fourth 
quarter it was doubled again. If they could go on at that 
rate they would soon arrive at a handsome circulation. 
Local authorities had been afraid of the company, but 
they were coming to appreciate the fact that they could 
get from the company a supply at a lower price than they 
ips re could produce it. The retiring directors were 
re-elected. 


Messrs. Vickers Sons and Maxim.—The directors report 
that they have had a satisfactory year’s working, which 
enables them, after writing 137,456/. 17s. 11d. off for 
goodwill and patent rights, thereby reducing those items 
to 500,000/., to recommend the payment of a 15 per cent. 
dividend. 'The improvemont is largely due to the increase 
in business done with foreign countries, both in goods 
manufactured at home and in those made to the com- 
pany’s systemsabroad. Encouraged by substantial orders 
for guns and. mountings from Italian shipbuilders, the 
directors have entered into a combination with three of 
the largest manufacturing firms in Italy to erect gun 
works at Spezia in that country. The prospects for 1906 
are satisfactory, and an interim dividend of 5 per cent. 
will be paid in August. 


The Iron and Steel Trades.—The iron trade is steady, 
and prices generally unaltered. In the heavy branches 
business is unequally divided. Some firms are well em- 
A ay on armour and forgings, but others have had to 
utilise their plant in other ways. The position of things 
in the gun trade is that the Government are asking for 
su tions and awaiting developments before giving out 
caine of any magnitude. In railway material business is 
steady, and —_ overtime is not being made, there is 
full employment. Some large firms are doing an excellent 
trade in steel with makers of motors and other machines. 


South Yorkshire Coal Trade.—In some departments of 
the coal trade there is a falling off in the demand, but 
in others a distinct strengthening is observable. The 
calls for house coal in all quarters are becoming lighter ; 
but recent quotations are, so far, maintained. Already 
there is a movement in respect of gas-coal contracts, and 
there is prospect of early settlements. The demand for 
steam coal is remarkably brisk, and although collieries 
are working full time, stocks are not accumulating, and 
prices are stiffening. Common fuel is in good request. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was very small, the tone of the market was 
cheerless, and few transactions were recorded. Buyers of 
pig iron were very backward, and it was rather difficult 
to fix' prices. The exceptionally good shipments so far 
this month failed to stimulate the market. Genuioe 
traders appeared to be afraid of speculators operating in 
warrants, and pointed out that they could do so at any 
moment with a stock of # million tons of Cleveland pig 
in the public warrant stores, and so disorganise the 
market, as they have done more than once of late. 
No. 3 g.m.b. Cleveland pig was on sale at 48s. 3d. 
f.o.b., and merchants were quite ready to sell at 
that tigure, whilst some of the makers were prepared to 
dispose of the ruling ep at a very little higher price. 
No. 1 was 493. 3d. The lower qualities were reported to 
be rather scarce, owing to the great endeavours of makers 
to turn out the superior kinds; and they were rather 
dear in comparison with the rates ruling for the higher 
qualities. No. 4 foundry was 483. ; grey forge, 47s. 9d. ; 
and mottled and white, each 47s, 3d. Kast Coast hema- 
tite pig iron was fairly firm with makers, but second 
hands were offering it rather cheaply, competition with 
the West Coast being felt to some extent. Producers, as 


8"! rule, asked 69s. for early delivery of mixed numbers, 


but there were merchant sellers at 68s., and even 67s. 6d. 
No. 4 forge hematite was 64s. There was next to nothing 
doing in Spanish ore. Rubio (50 per cent. quality) stood 
at 20s. ex-ship Tees. 


Manufactured Iron and Steel.— Anything but encourag- 
ing accounts are now given of the manufactured iron and 
steel industries. Works arecertainly well employed, and 
are likely to continue so for some time on contracts made 
alittle while ago; but very few inquiries are now being 
made, and prospects are by no means so bright as they 
were. Producers no longer speak of further advancing 
quotations. The general — — are : ae _ 
bars, iron ship-plates, and iron ship-angles, each 7¢. 08.: 
cont teen, 7. 168.3 iron ship-rivets, 7/. 17s. 6d. to 8i.; 

king-iron, 6/.; steel bars and steel ship-plates, each 
Pes steel ship-angles, 67. 12s. 6d.; steel joists, 6/. 7s. 6d. 
steel engineering angles and steel boiler-plates, each 8i. ; 
stee] sheets (singles), 8/.; steel sheets (doubles), 87. 5s. 





and heavy sections of steel rails, 6/. 5s—all less the cus- 
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tomary 24 per cent., except rails, which are net cash at 
works. 

Coal and Coke.—There is a fairly good business doing 
in coal, the demand being rather better than is usual about 
this season of the year. Deliveries of gas coal are natu- 
rally falling away, but large contracts are being nego- 
tiated for. Demand for bunker coal is on a very good 
scale, but with a most ampte supply quotations do not 
improve. Unscreened Durham bunkers are 83. 9d. to 
9s. f.0.b. Coke is practically unaltered. For shipment 
the price is 183. to 19s. f.o.b., whilst medium blast-furnace 
qualities for consumption here remain at 17s. delivered at 
Tees:side works. 








NOTES FROM THE SOUTH-WEST. 

Curdiff.—Quotations for large and small steam coal have 
been well maintained, and shipments have been heavy. 
The best large steam coal has made 14s, 6d. per ton, while 
secondary qualities have ranged from 12a. 9d. to 14s. 3d. 

r ton. House coal has been in moderate demand at 
ate rates, but there have been fewer transactions for 
forward delivery. The best ordinary household coal has 
made 13s. 6d. to 15s. per ton, while secondary descri 
tions have realised 10s. 6d. to 11s. per ton ; No. 3 Rhond 
large has been quoted at 14s. per ton. Patent fuel has 
been well maintained. Coke has shown scarcely - 
change; foundry qualities have been quoted at 183. 6d. 
to 19s. per ton, and furnace ditto at 163. 6d. to 17s. 
per ton. As regards iron ore, Rubio has made 19s. per 
ton, and Almeria 18s. 9d. to 19s. per ton, upon a basis 
of 50 per cent. of iron, and charges, including freight, 
insurance, &c., to Cardiff or Newport. 

Swansea New Dock.—The Swansea Harbour Trustees 
have paid a visit of Inspection to the Swansea New Dock 
works. Sir Alfred Jones, of Liverpool, head of the 
firm of Messrs, Elder, Dempster, and Co., and the pre- 
sident of the Chamber of Commerce have also visited the 
works. The visitors were accompanied by Mr. E. 
Jones and Mr. Railton, members of the firm of contrac- 
tors. The principal sight«was a great embankment, 
1} miles in asthe raised already in most p to its 
full height, and intended to reclaim about 400 acres of 
the foreshore bought by the trust from the Duke of Beau- 
fort. On this the new dock, 66 acres in extent, will be in 
due time excavated, » An interesting sight was a German 
navvy, by which sand is removed from adjoining sand- 
hills. A train of trucks is filled by this machine at the 
rate of 10 tons per minute, 


Rapid Mails.—Remarkably quick transit was attained 
in connection with thedespatch of mails from New York 
to London on board the North German Lloyd steamer 
Kaiser Wilhelm II., which arrived at Plymouth on Mon- 
day. The time which elapsed between the departure of 
the liner from New York and thearrival in London of the 
mails was reduced to 5 days 19 hours 11 minutes. The 
railway run to London occupied 4 hours 29 minutes. 


Portsmouth Dockyard.—It is understood that contem- 
plated improvements at Portsmouth Dockyard include 
the lengthening of the building-slip to 700ft. This will 
necessitate the removal of the armour-plate shop, which 
stands at its head, and possibly also the construction of 
two new docks, each to be 700 ft. in length, as well as the 
wideny of the existing locks which leads into No. 5 

asin. 


Dowlais.—A moderate ge of steel rails has been 
turned out at the Goat Mill, which has, however, been 
poly occupied with the production of steel sleepers, 
or which there has been a somewhat active demand. 
In addition to West African orders previously reported, 
the management has been e ed upon a heayy.contract 
for Egyptian and Soudan railways. Light colliery rails; 
blooms, fish-plates, angles, &c., have occupied the Big 


Mill. 





BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS, 
—At « meeting of this association, held on Saturday last, 
the 3rd inst., Mr. W. Bardill read an interesting paper 
on “The Education of the Commercial Engineer,”.in’ 
which he stated that, while he had no intention of recom. 


mending any fixed*Scheme asa.palliative togbe di yr. 
of the subject he was reviewing, works evenipg<éc 7 


should be started. wherever possible, because im these 
vee alone, coupléd with daily works duty, the youth 
fall quickly into line, realises at once the necessity and 
advantage of technical knowledge, and assimilates. it 
with an appetite that knows nothing ‘of d pom and a 
heart so full of hope that it has no room for disappoint- 


ment. Next to the works schools, the: technical,schools 
Senecio must come into closer touch: with the em- 
ployers, 


and scientific associations should have a voice 
in the school council. ‘ 





Tix Roya AcricururaL SocreTy.—At the usual 
mont ily meeting of the Council of the Royal Agricul- 
tural Society of England, held last Wednesday, at 13, 
Hanover-square, Mr. F. 8. W. Cornwallis, President, in 


the «! 


ir, & wees from the committee appointed on the 
mot’: of Lord Middleton at the meeting on the 7th ult., 
to consider a scheme of rotation for the holding of the 
Society’s future annual shows, was presented. It was 
recommended that for the shows of the next three years 
—1907, 1908, and 1909—endeavours should be made to 
obtain offers of sites from the following districts:— 
Kastern district, 1907; Western district, 1908; Northern 


rict, 1909, y rted that the levelling of the 
nd for the coming show at Derby. to be held from 
© 27 to 30, had been completed. It was also stated 
that the various pavilions. were well in hand, and the 
show yard in a forward state of preparation. 


It was re 





D. | cule of the solute as if it were a small spherical solid 


MISCELLANEA. 


ACCORDING to the Drapers’ Journal a demand has now 
arisen for a machine which will measure and mark on 
textile goods their length at every yard, since the retailers 
are putting pressure on manufacturers with a view to 
inducing them to thus mark, at every yard of their pro 
ducts, the length from the end of the piece. Such a plan 
would, they claim, be of very great convenience to them. 
Machines for this purpose can be obtained from the Con- 
tinent, but the Drapers’ Journal expresses the hope that 
British machine-makers will themselves commence the 
manufacture of such machinea, the construction of which 
presents no mechanical difficulties, 


Mr. P. T. J. Estler, of 25, Laurence Pountney-lane, Can- 
non street, E.C., the hon. secretary of Past Engineering 
Students University College, London, informs us that the 
annual dinner of past students will be held, jointly with 
that of the present students, at the Hotel Cecil, on 
Friday, March 16, at 7.30 p.m. Sir Alexander B. W. 
Kennedy, F.R.S, has consented to preside. These 
annual dinners have always been a great success, and 
have been the means of bringing together man 
friends who had lost sight of each other. . It is hoped 
that any old students who have not had notice of the 
dinner owing to their addresses not being available will 
communicate with the hon. secretary at once. 


The first determination of the size of molecules was 
based upon the kinetic theory of gases ; but as we do not, 
as yet, possess a kinetic theory of liquids, it has, so far, 
not been thought possible to apply similar arguments to 
liquid molecules. Mr. A. Einstein, of shows, 
however, in the Annalen der Physik of February 8, that 
such estimates can be made, He starts from a non- 
dissociated solution, and calculates the size of the mole- 
cules of the solute from the internal frictions of the pure 
solvent and of the solution, and from the rate of diffusion 
of the solute through the solvent. _He regards the = 

y 
suspended in the solvent; and he applies the hydro- 
dynamical formule to the motion of the liquid in the 
immediate neighbourhood of the solid particles.. He finds 
that if k is the coefficient of internal friction for the pure 
solvent, and k! this coefficient for the solution, then k)/k 
=1 + ¢, where ¢ is the total volume of solute molecules 

r unit volume of solvent; @ must be small. Applying 

is formule to a1 per cent. solution of sugar, he arrives 
at the value 0.78 x 10-® millimetre for the hydro- 
dynamically active radius of a molecule. This figure is 
of the same order as other estimates. 


A very influential meeting of scientific and industrial 
chemists was held in the Berlin University, in the last 
week in February, to deliberate on steps to be taken 
with the object of establishing a Chemical Imperial 
Institute, to be framed on the model of the Physico- 
Technical Reichsanstalt. The beneficial influence which 
this latter institute has had upon the advancement of 
science: and: industry.is_so generally acknowled that 
the chemists plead for a cognate national laboratory 
for the investigation of problems which make too 
high claims on the time and means of their professors 
and technical experts. It is characteristic that the 
initiative is due to the scientific authorities Nernst and 
Ostwald, known to all electrochemists, and Emi) Fischer, 
whose lecture, delivered in Berlin in January, on the 
constitution of protein substances, is considered epoch- 
making. It was the first comprehensive account of 
studies extending over many years. The manufacturing 
chemists were well represented at the meeting ; the sugar 
manufacturers alone declined to support the es se 
while the sugar chemists heartily assented. Professor 
Emil Fischer presided over an assembly of more than 
150 leading chemists and Government officials. Berlin is 
to be the seat of the new institute. 


In a letter to the Senate and House of Representatives, 
President Roosevelt sums up the respective merits of a 
sea-level and a locked canal at Panama, as follows :— 
‘The sea-level canal would be slightly less exposed to 
damage in the event of war, therupning expenses, apart 
fromm the heavy cost of interest on the,amount employed 

uild it, ‘would be less, ‘and for small ships the time of 
auisit would ‘probably: be Op thé other hand, the 
lock canal Bt a_lével.of 80 ftF or thereabouts would not cdst 
more than :half-as-much ‘to. build,“and could be built in 
about half the time, while there would be very much less 
risk connected with building it, and for, large ships the 
transit would be quicker ; while taking. into account the 
interest on the amount saved in building,:the actual cost 
of maintenance would be less. After being built, it would 
be easier to enlarge the lock canal than the sea-level 
canal. Moreover, what has been actually demonstrated 
in making and operating the great lock cana], the 
& mere important artery of traffic than the great sea leve) 
canal,~the Suez, goes to support the opinion of the 
minority-of the Consulting of Engineers and of 
the majority of the Isthmian Canal Commission, as to the 
superior safety, feasibility, and desirability of building a 
lock canal at Panama. 

At a meeting of the Society of Engineers, held at the 
Royal United Service Institution, Whitehall, on Monday 
evening, March 5, a goper oes read on ‘* Sabm: in 
Cable Groynes,” by Mr. R. G. Allanson-Winn; B.A:, M. 
Inst. C.E. I, - These, he explained, were made as follows :— 
Toa heavy chain cable are attached bushes or other suit- 
able obstructi i i c: 
veritable flexible hedge. When used on the visible shore, 
the chain is strongly pinned down to the shore by iron 


bars or piles, and is laid in deeper water from low-water 
mark by paying out from barges or lighters. When the 
flexible sea- 


e or ne has-been placed in position, 
weed and te nedling material collects Seal arou’ 





old | Cou 


until the chain is converted into’ a/ M. I 





the hedge, and the obstruction begins to cauee a slowing- 
down of currents, and to encou the deposit of 
kinds of detritus. Dealing with the practical question 
of the areas which may come under the influence of 
groynes, the author took for example an average shore, 
on which the horizontal distance between high and low- 
water marks was 600 [t., and the distance from low-water 
mark to the five-fathom line was one mile. Here it was 
easy to realise what a large area of the invisible shore 
was being influenced by currents and waves, compared 
with the visible area exposed to the sea’s action with 
every tide. The reality of deep-sea erosion as the main 
factor to be oned with on the East Coast and else- 
where was enlarged upon by the author, who held that 
almost any form of low groyne securely held in position 
between, say, mean sea-level and a point in the deeper 
water in the offing—to be decided upon by the particular 
circumstances of the case—would arrest and bring about 
the retention of large masses of travelling material and 
the covering up of exposed surfaces. 





BrisToL.—The sanitary committee of the Bristol City 
ncil has approved estimates putting its requirements 
for the forthcoming half-year at 117,5647. This is equal 
to a rate of 1s. 64d. in the pound. 





Luiorp’s aND Tursines.—Lord Inverclyde, at the 
annual dinner of the Scottish staff of Lloyd’s istry, 
held at Glasgow on the 3rd inst., said that during 1905 
six turbine steamers of 27,653 tons were classed by the 
society ; and at the present time there were meee | in 
this country to Lloyd’s classification the two 7 ine 
Cunarders and six other turbine vessels of 15, tons, 
while plans had been approved by the committee for two 
such vessels, each of about 13, tons, to be built in 
Japan. Fifteen turbine steamers of 50,000 tons, already 
poe by United Kingdom builders, were classed by 

oyd’s. 





Lerps Forcr Company, Limitep. — The dividend ot 
this company for 1905 is recommended at the rate of 
144 per cent. per annum, as compared with 144 per 
cent. per annum in 1904, 10 per cent. per annum in 
1903, and 7 per cent. per annum in 1902 and 1901. The 
accounts for the past year show that the profits and 
interest on investments amounted to 81,672é., and 17,5471. 
was brought forward. After providing for debenture 
interest, 88,5727. remains, and the directors recommend 
that 20,000/, should be written off for depreciation, and 
that 15,000/. should be added to the reserve fund. The 
wo were kept fully eo during the past year, at 
fairly remunerative rates. The principal portion of the 
expenditure on capital account (28,078/.) was due to 
special plant and works equipment, necessary for dealing 
with orders which the company had in hand, 





““*Tae Exvecrrictan’ EvxorricaL Trapes’ DirEcTORY 
AND HAnpD Book For 1906.”—(Twenty-fourth year) cor- 
rected’ up to February, 1906. Printed and published by 
the proprietors of the Electrician. (Price 15s.) This book 
contains a very complete directory of British electric manu- 
facturing firms, corporations, &c., with their telegraphic 
addresses and. tele e num classified a oo 
cally, and under trades ; a directory of colonial and foreign 
firms and engineers connected with the electrical industry; 
tabulated data On .the electrical limited liability and in- 
corporated companies, giving their directors and chief 
officials, capital, and other financial information ; a direc- 
tory of directors ; ‘tables of the local authorities through- 
éut the United Kingdom ; data on the various associa- 
tions and institutions, and so forth. The hand-book section 
at the commencement forms an interesting compendium 
of statistics and information on the electrical engineering 


isheetinn, and includes — = —~ in 
electric power, traction and lighting, , &e. 
Legisla' adem as relating to these industries fo clas fully 
dealt with. The illustrated. biographical section forms, 
as weeny a feature of the. present edition. _The book 
contains, a. five sheet we givin details on = 
equipment an ment o the electricity su 

and electric undertakings of the United: Kin bmn end 
the Colonies ; it has been a with great care, and 
wilFprove no lé&s useful than the preceding editions. 


‘“CONORETE AND CONSTRUCTIONAL ENGINEERING.” —The 
use of concrete od en wy ing anne seerenel pur- 
poses ws rapidly, in fact so rapidly, that it requires 
no little effort to keep in touch with Gitiadvanees that 
are being made. There is, of course, a great deal of 
literature treating on the subject, but this is mostly con- 
tained in the form of text-books ; weekly or monthly 
periodicals specially devoted to it not being numerous. 
The present time would appear, to be an oppor- 
tune one for the publication of a new periodical devoting 
itself ee gy opera und the many ways in which it is 
employed. “a being a wide growing one, 
there ought to be sufficient scope for a publication of this 
class. A periodical of this nature appeared on Febru: 
26, and bears the name of Concrete and Constructional 
Engineering ; and, if the qualities of the first number are 
maintained it ought to prove useful to an important sec- 


tion of the engineering world. The list of contributors to 
the current number contains some well- names, 
among, them pone, Ong 3 of Mr. Charles F. Marsh, 

C.E., and Mr, W. Noble Twelvetrees, M. Inst. 
C.E. * also an opening article on ee Advent 
of the Age,” by Lieut.-Colonel J.;Winn, R.E., 
A. Inst. ©. The periodical is well printed on art 


E. 

er, and the numerous illustrations are good. It is to 
Be published bi-monthly for the proprietors, at 57, Moor- 
gate-street, London, E.C. 
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AGENTS FOR “ENGINEERING.” NOTICES OF MEETINGS. Ssaibioniy-Sapeat: tom ee. GoRMiaoah oui 


AUSTRALIA : — and Gotch, Melbourne ; Sydney; Brisbane ; 
Pe 


Turner and Henderson, Sydney, N.S. W. 

T. Willmett and Co., Townsville, North Queensland. 
W. C. Rigby, Adelaide, South Australia. 

Melville and Mullen, Melbourne, Victoria. 

Austria, Vienna: Lehmann and “Ventzel, Karntnerstrasse. 

BeLerum: E. F. Satchell, 44, Rue Maraichére, Ixelles-Brussels. 

EpinsurGH : John Menzies and Co., 12, Hanover-street. 

France Paris : Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la que ; Em. Terq , 19, Rue Scribe. Also 
for Advertisements, ce Havas, 8, Place de la Bourse. 

GERMANY, Berlin : Messrs. A. Asher and Co., 13, Unter den Linden. 

Frankfurt-am-Main: Messrs. G. L. Daube and Oo. (for 
Advertisements). 
Leipzig: F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
Giaseow : William Love. 
Invi, Calcutta : Thacker, Spink, and Co. 
Bombay : Thacker and Oo., Limited. 

Iraty: U. Hoepli, Milan, and any post-office. 

LivERPOOL : Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, ate. 

New ZEALAND : Gordon and Gotch Proprietary, Limited, Welling- 

ton ; Auckland and Christchurch. 

Norway, Ohristiania: Cammermeyer’s Boghandel, Carl Johans 

Gade, 41 and 43. 
RorrerpaM : H. A. Kramer and Son. 
Sourn Arrica: Central News Agency, Limited, Head Office— 
Johannesburg ; and Pretoria, Cape Town, Port 
Elizabeth, Bloemfontein, Durban, and their 
various Branches and Bookstalls throughout 
South Africa. 

TASMANIA: a and Gotch Proprietary, Limited, Launceston ; 

ti) 





Unrrep Statxs, New York : W. H. Wiley, 48, East ae area 


Chicago : H. V. Holmes, 957-958, dnock Block. 





Tue InstTiTUTS oF MARINE ENGINEERS.—Monday, March 12, at 
8p.m., at 58, Romford-road, Stratford, E. ‘‘ Reminiscences of 
Marine Engineering,” by Mr. W. C. Roberts. 

Tue INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ Asso- 
CtATION.—Monday, March 12, a paper will be read by Mr. J. H. 
Hurst, Graduate, on “‘ Notes on the Design and Construction: of 
Large Gas-Eogines.” Mr. H. A. Humphrey, Member, in the chair. 

Society oF Arts.—Monday, March 12, at 8 pm. Cantor 
Lectures :—‘‘ Fire, Fire Risks, and Fire Extinction,” by Professor 
Vivian B. Lewes. Four Lectures.—Wednesday, March 14, at 8 p.m. 
“Imperial Organisation from a Business Point of View,” by 
Geoffrey Drage. The Right Hon. Alfred Lyttelton, K.C., will pre- 
side. Thursday, March 15, at 4.30 p.m. Indian Section. ‘The 
Languages of India and the Linguistic Survey,” by Dr. George A. 
Grierson, O.LE., Ph.D., D.Lit. Sir Charles James Lyall, K.C.S.1., 
C.1.E., LL.D., will preside. 

CLEVELAND INSTITUTION OF ENGINEERS.—Monday, March 12, at 
7.30 p.m., in the hall of the Cleveland Literary and Philosophical 
Society, Middlesbrough aper :—** Forging- 

” by. Mr. A. J. Capron, M.I. Mech. E., Sheffield. 
Tue Surveyors’ [nstrtoTion.—Monday, March 12, at 8 p.m., 
when.a paper, entitled ‘‘ The Means of ion and rt 
in London,” will be read by Mr. William Woodward (Fellow). 

Tur ENGINEERING AND SCIENTIFIC ASSOCIATION OF IRELAND.— 
Monday, March 12, at 7.45 p.m., at the Royal College of Science, 
Stephen’s Green. Paper: “Farming in Western Canada,” by Mr. 
John Webster, Member. 

Tue Institution or Civi, Eneineérs.—Tuesday, March 13, at 
8 p.m. Paper to be considered :—‘The Widnes and Runcorn 
Transporter Bridge,” Mr. J. J. Webster, M. Inst. C.E.— 
Students’ visit, Wedn y, March 14, at 2.30 p.m. To Charing 
Cross Railway Station, to inspect the work on the roof. (Assemble 
inside the station, under the clock.) 

Tue InstiTrvTion or ELecrricaL ENeingers : GLAseow SECTION. 
—Tuesday, March 13, at 8 p.m., im the large lecture hall, 207, 
Bath-street, Glasgow. ‘“‘The Internal Energy of Elements,” by 
_s 





We beg to announce that American subscriptions to ENGINEERING 
may now be addressed either direct to the publisher, Mr. C. R. 
Jounson, at the offices of this journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States: Mr. W. H. Wiley, 43, East 19th-street, New York, 
and Mr. H. V. Holmes, 957-958, Monadnock Block, Chicago. 
The prices of subscription (payable in advance) for one year are : 
For thin (foreign) paper edition, 11. 16s. 0d, ; for thick (ordinary) 
paper édition, 2/. 0s. 6d.; or, if remitted to agents, 9 dollars for 
thin and 10 dollars for thick. 


ADVERTISEMENT RATES. 


The charge for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on ap lication. Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week's issue must be delivered not later than 
5 p.m.on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Tuesday afternoon 
in each week. 


SUBSCRIPTIONS, HOME AND FOREIGN. | 
ENGINEERING can be supplied, direct from the publisher, 


post free, for twelve months at the following rates, payable in 
advance :— 





For the United Kingdom ........«... 21 9 2 
» all plates abroad— 

Thin paper copies .......... £1 16 0 

Thic! a’ * ‘comeebeste £2 0 6 


All accounts are payable to “ENGINEERING,” LIMITED. 
Cheques should be crossed ‘‘ Union of London and &mith’s Bank, 
Limited, Charing Cross Branch.” Post-Office orders should be 
made payable at ford-street, Strand, W.C. 

When Foreign Subscriptions are sent by Post-Office Orders, 
advice should-be sent to the Publisher. 

Foreign and Colonial Subscribers receiving incomplete copies 
through newsagents are requested to communicate the fact to the 
Publisher, together with the agent’s name and address. 

Offices for Publication and Advertisements, Nos. 

35 and 36, Bedford Street, Strand, London, W.C. 


Teueorarmic AppRess—ENGINEERING, LONDON. 
TeLePHoNe: Nomser —8663 GERRARD. 


CONTENTS. 








; . PAGE || P. 
Electric Traction on Swedish || Notes from the North...... 





Railways ........... i 295 || Notes from South Yorkshire 310 
Energy Expended on Car- Notes from Cleveland and 
Wheel Acceleration ...... 205 the Northern Counties .. 310 
The Works of the English | Notes from the South-West 311 
McKenna Process Com- || Miscellanea ........ ++» B11 
=, (Uustrated) eebees 296 | The Naval Debates........ 313 
Vest Riding Rivers........ 298| The Control of Technical 
Literature ................ 302| Education (IUustrated) . 314 
Books Received............ | Some Traits of Municipal 
Vickers’ 1400-Kilowatt Elec- | Trading ................ 316 
tric Generator (Jl/us.).... 303 | The Baker-street and Water- 
The P. and O. Twin-Screw i ae 316 
pecnenn tg Mooltan ” (J1- pis The Ocrpusseiar Theory of 
Sh ntind bie sae 304 | ter ustrated) .... 
Test of a Duff-Whitfield Gas- | Notes we cepeheerest bees 318 
ucer using Bitumi- | a Turbine of 
ROU PON iss. desde ss 307 le - Screw Steamer 


The Apprentices’ Prospects 307 
Trials of Suction Gas Pro. 
lan’ 307 


ducer Plants 
Jatal 307 
| Industrial Notes .......... 


es 
Petro) Motor-Driven 
|The Effect of Admission 
|| Pressure on the Economy 


DP! 
“Viper ” (1Uustrated).... 320 


Launches for West African 

qreivers (Tiustrated) Be sess 308 | 
ravelling Stages for Re- || of Steam-Turbines (Jélus.) 322 
moval of Roof at Charing Acceleration and aes 
Cross Station (Zilus.) .... 3090 meters (Jilustrated) .... 

With a Two-Page Engraving of THE PENINSULAR 
AND ORIENTAL TWIN-SCREW MAIL STEAMER 
‘MOOLTAN.” . 





Frederick Soddy, M.A. 

Tue InstiruTion oF MiNiING AND Meratturey. — Thursday, 
March 15, at 8 p.m., at the rooms of the Geological Society, 
Burlington House, Piccadilly, London, W. The Presidential 
Address will be delivered, and the following papers will then 
be presented :—a. “A ord of an Investigation of Earth Tem- 
peratures on the Witwatersrand Gold Fields, and their Relation 
to Deep-Level Mining in the Locality,” by Mr. Hugh ¥F. Marriott 
(Member). b, “ Noteon the Ammonia-Copper-Cyanide Process,” 
by Mr. E. Le Gay Brereton (Associate). c. ‘*The Cyanide Treat- 
ment of Cupriferous Tailings by the Sulphuric Acid Process,” by 
Mr. W. S. Brown (Associate). 

Tue LnstiTuTION OF MEcHANICAL EN@INeERS.—Friday, March 16, 
at 8 p.m., the discussion will be d and luded on the 
paper upon “ e Locomotive Boilers,” by Mr. G. J. Church- 
ward, Member of Council, of Swindon. After which a paper on 
the following subject will be read and discussed, if time permits :— 
“Petroleum Fuel in Locomotives on the Tehuantepec National 
yet of Mexico,” by Mr. Louis Greaves, Member, of Buenos 

res.” 

Tue Royau InstiruTion or Great Britars,—Friday, March 16, at 
9p.m. Mr. W. Duddell, on ‘‘How to Improve Telephony.” 

Tuesday, March 13, at 5 = Professor William Stirling, 
M.D., LL.D., D.Sc., Fullerian Professor of Physiology, R.I., on 
* Food and Nutrition.” (Lecture VI.).—Or Thursday, March 15, 
at5p.m, Mr. Francis Darwin, M.A., M.B, For. Sec. R. 8. M.R.L., 
on ‘The Physiology of Plants.” (Lecture IUl.).—On Saturday, 
March 17, at 3 p.m. Professor J. J. Thomson, M.A., LL.D., D.Sc., 
F.R.S., M.R.1I., Professor of Natural Philosophy, R.I., on ** The 
Corpuscular Theory of Matter.” (Lecture III.) 





"READING - CASES. _ Reading-cases which will hold twenty-six 
numbers of ENGINEERING may be had of the Publisher or of any 
newsagent. Price 6s. each. 
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THE NAVAL DEBATES. 


In our last issue we made reference to the intro- 
duction of the Navy Estimates for the forthcoming 
year, quoting some of the principal figures ; and 
we now give, at the conclusion of this article, our 
usual table, showing the net amount of the votes 
for the next, and the five previous financial years. 
After we wrote last week, the Estimates were brought 
forward in the House, and Vote 1 was agreed to, 
naturally without much criticism, thus giving the 
Admiralty about seven millions to go on with. 

On Wednesday last the Estimates came on again, 
and a re ase es | vote of nearly two millions 
for works and buildings was passed after some 
discussion, in the course of which the question of 

yment of trade-union rates of wages was brought 

orward.- The consideration of this subject we 
must, however, defer for the present. Other votes 
for non - effective services, amounting to nearly 
2 millions, were agreed to without discussion. 

r. Robertson stated at the conclusion of the 
debate that, on account of the unusual importance 
of the votes for shipbuilding—Vote 8—and for the 
Admiralty office—Vote 12-—-they would not be 
brought forward until later in the session. 

In order to relieve the monotony incidental to 
the Government this year presenting the Navy 
Estimates of the Opposition, the Lords arrang 
to have a debate of their own last Tuesday. ith 
Lord Brassey in town, there was naturally no 
difficulty, and Lord Glasgow promised to say some 





327| things about the new scheme for training naval 


officers. The Upper House is, however, not a good 
substitute for the Commons in these matters— 
necessarily, beeause there -is no money in its de- 





pathy of an old sailor to new and upsetting ways, 
the lotus rather than the thistle was the emblem of 
the afternoon. 

The salient feature in the debate in each House 
was the training of officers for the Navy ; and, in 
view of the importance of the subject, we shall con- 
fine ourselves chiefly to it in the present article. 
In the Lords, as we have intimated, the attack on 
the new scheme, which may be described as the 
Selborne-Fisher scheme, was chiefly conducted by 
Lord Glasgow, an ex-naval officer who has seen 
active service and is fully qualified to express the 
opinion of the service as it was a generation or two 
ago. In the Commons a much younger retired 
naval. officer, Lieutenant Bellairs, criticised in 
more lively fashion the regulations which have so 
entirely revolutionised the training of naval officers, 
and he was followed by another naval officer, Cap- 
tain Hervey. We may say in passing that, what- 
ever views are taken, it is a relief to have naval 
affairs criticised by naval men. We do not agree 
with Lord Glasgow in all he said, and we are not 
sure that we agree with Mr. Bellairs ; but, at any 
rate, we can feel confidence in their knowledge of 
the facts they advance, even if their interpretation 
of the facts is open to question. 

Our readers must bé fairly well familiar with 
the details of the Selborne-Fisher scheme, and its 
modification as expressed by the Cawdor Memo- 
randum.* Lord Brassey—whose official connection 
with the Admiralty. in the past and his life-long 
devotion to naval subjects render him an authorit; 
in these matters—also devoted a ne part of his 
speech on Tuesday last to the educational and 
training problem. He dwelt on a branch of the 
subject that has received less attention than it 
merits—the knowledge of foreign languages. Our 
ships go to all parts of the world, but it is 
surprising how few naval officers speak any lan- 
guage but their own, beyond a mere smattering 
of French or, perhaps, less German. .Of the 5000 
officers above warrant rank in the Royal Navy only 
60 have qualified as' interpreters in French. How 
serious a defect this might prove if our ships were 
acting in conjunction with our gallant neighbours 
need hardly be insisted upon ; whilst for strategic 
or tactical purposes the ability to speak the language 
of any enemy might prove of inestimable advantage. 
Now that classics have wisely been excluded from 
the naval curriculum, more time will be available 
for modern languages ; but there is a better way 
than school teaching, nearly always ineffective, of 
learning te speak in an alien tongue. If children 
are brought up from infancy with foreign nurses 
and governesses, there is no difficulty in getting 
them to acquire—we will not say learn—one or two 
other languages, so as to speak them fluently. The 
practice is not uncommon amongst those who give 
thought to the welfare of their children’; and, if the 
Admiralty were to make it known that they would 
give the preference to boys so trained, doubtless 
many parents would take the trouble—the addi- 
tional expense, if any, is trifling—to secure this 
advantage. It may be said that until.a boy has 
reached a certain age it cannot be foreshadowed 
what his career should be. This is only true in 
some instances in regard to the Navy, where the 
most promising officers are often those in whose 
family service in the Navy, or the Army, is 
traditional. In any case, the knowledge of one or 
two foreign languages is a most valuable possession 
to anyone. 

It is well to see that the opinion seems general— 
or, at any rate, the opinion is generally expressed— 
that, to use Lord Brassey’s words, *‘ the standard of 
the engineering branch should be raised to a level 
with that of the executive officers.” That is a view 
which very few expressed’ before two or three years 
ago; but progress has been made since then, and not 
many would openly care to oppose the idea now. 
Lord ‘Brassey adds, however, that ‘‘in the senior 
ranks interchange of dutiescould hardly be possible.” 
This is the crucial point of the new system, and 
around it controversy will chiefly be carried on. 
Lord Glasgow is of opinion that ‘‘ the fundamental 
objection to the Admiralty system of education 


*The Selborne-Fisher scheme was given in our issue 
of January 2, 1903, vol. Ixxv., page 26, and was dis- 
cussed in articles which we published in the same issue 
on page 17, as well as in other articles (vol. Ixxv., pages 
385 and 419), and in numerous letters from various corre- 
spondents. Lord Cawdor’s Memorandum was dealt with 
in-our issue.of December 8, 1905, vol. lxxx., page 769. 
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is the interchangeability which is at the back of 
the want of specialisation in the different parts of 
the service.” If officers did not specialise, he said, 
they would be reversing the practice in every other 
employment in the kingdom. There is a good 
deal to be said from this point of view, but it may be 
carried too far. It is true that in any occupation a 
man must specialise to be successful; but at the 
same time his specialisation must be complete ; 
that is to say, he must acquire all knowledge essen- 
tial to the practice of his particular functions. The 
question, therefore, is whether it is necessary a 
naval officer should have a knowledge of engineer- 
ing ; or whether it is sufficient for him to be only 
proficient in strategy, tactics, international law, and 
shooting ; we do not say gunnery, because that 
includes engineering. 

Lord Goschen, speaking on this question, pledged 
his responsibility as an old First Lord of the Admi- 
ralty that ‘‘ there existed in the Navy a widespread 
alarm, a deep apprehension and anxiety with regard 
to this scheme of interchangeability which is to be 
the foundation of the future officering of the Navy.” 
That, of course, is a very strong statement ; but it 
is well to remember that Lord Goschen moves in 
exalted circles, and we would like to ask him to what 
extent his impression of ‘‘ wide-spread alarm” is 
founded onconversations with distinguishedadmirals, 
whose sea experience has been largely acquired 
during a period when the subordination of the 
engine-room to the quarter-deck was a matter almost 
of religious belief. It would be well to know also 
whether this ‘‘ widespread alarm” is widespread 
enough to include the engineering officers as a body. 
Later on Lord Goschen urged the First Lord to 
communicate with all classes of officers and get their 
opinions ; we trust the engineer officers will not 
be overlooked, and that they may be assured their 
communications will be considered confidential and 
extra-official. At the same time it must not be 
forgotten that though naval officers are the best 
informed body of men on the subject, they are also 
likely to be the most prejudiced by tradition, and 
by preconceived opinions as to the inviolability of 
the existing state of affairs. We agree with Lord 
Goschen that those who express doubt as to the 
wisdom of the new scheme should not be considered 
unworthy of attention as belonging to the old- 
fashioned school, and that they should not be 
looked on as faddists and factious people. The 
= is too complex and too full of un- 

nown factors for any person to dogmatise upon ; 
and for critics to brand those not agreeing with 
them as simply antiquated or factious is to display 
a frame of mind not indicative of calmly reasoned 
opinion. 

Turning to the other House we find Mr. Bellairs, 
who certainly does not belong to ‘* the old-fashioned 
school,” attacking the new scheme with even more 
vigour than his seniors in the House of Lords. 
He tells us that if Sir John Fisher had not ‘‘ been 
saved from compulsory retirement by a special 
Order in Council,” we should probably have had 
another naval officer at the Board of Admiralty 
advising the reversal of the policy which is 
now. being carried out. Mr. Bellairs has, no 
doubt, a source of information not open to most 
of us ; but, allowing this to be the case, his con- 
tention is not proof of the unsoundness of the 
Selborne-Fisher scheme. There are, doubtless, 
several distinguished admirals who do not share 
the opinion that the old system needed reforming, 
but until the views of engineers are adequately con- 
sidered, the whole case cannot be said to be 
squarely presented. 

Mr. Bellairs made reference to views expressed 
in these columns, and as this part of his speech 
was quoted in some of the reports in the news- 
papers, it is mecessary we should say some- 
thing on the subject, in order to prevent mis- 
conception. He said that ENGingertna had 
attacked the Admiralty scheme with ridicule, and 
had shattered it with shot and shell. Those, 
however, who have read our contributions on 
this subject will remember that we welcomed 
most warmly the new scheme when it was first 
made public, over two years ago. We looked on it 
not only as a long-deferred act of justice to the 
engineering branch, but as likely to lead to the more 
efficient development of the Navy as a fighting 


force. Any other position we could not con- 
sistently have taken up, for we have, for many years 
past, upheld the view that naval officers must be 
engineers to be efficient in any capacity. 

n saying this, however, we have always insisted 


TABLE SHOWING NeT AmouNT oF Votes ror Navy EsTiIMATES FOR THE COMING AND Five Previous Years. 
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Vote. Year 1991-1902 | 1902-1903 | 1903-1994 1904-1905 1905-1906 1906-1907 
EFFECTIVE SERVICES. £ £ £ £ & £ 
1 Wages of officers, seamen, and boys, coastguard, and 
Royal Marines oe ae ea we “s ... 5,576,000 5,962,000 | 6,312,800 6,691,000 6,672,000 6,810, 71 
2 Victualling and clothing for the Navy 1,892,300 | 2,023,500 | 2,292,500 2,428,000 2,256,600 2053/2900 
3 Medical establishments and services 219,000 | 246,500 | 259,000 293,000 277,500 '975'5, 
4 REE, 0 Verse 5. -e. 16,200 17,700! 15,500 15,500 14,000, 14°74 
5 Educational services .. 100,600 101,700 | 116,100 154,000 161,900 165,60 
6 Scientific services .. 65,800 65,000 69,400 72,600 69,300 65,100 
7 Royal Naval Reserves. ..  .. : 292,100 286,900 | 297,500 404,500 420,600 496’ gon 
8 Shipbuilding, repairs, and maintenance :— . 
Section I.—Personnel .. f * . 2,684,000 | 2,661,500 | 2,991,800 3,044,200 | 2,768,300 2,407, ¢1) 
» IL—Matériel .. ee . 5,806,500 | 4,812,700 | 4,786,700 5,062,800 4,816,900 2\827’9) 
»» 111.—Contract work .. . 6,685,500 | 7,665,800 | 9,571,500 |10,314,000 | 7,827,800 8588'40) 
9 Navalarmaments .. .... ‘i a .. 8,919,700 | 3,356,400 | 3,206,100 3,646,000 | 2,986,000 | 2'986'00 } 
10 Works, buildings, and repairs at home and abroad .. 1,023,100 | 1,100,000 | 1,502,000 1,634,200 1,905,200 1.954,500 
1l Miscellaneous effective services .. “id ‘a 359,500 368,000 | 409,500 444,000 454,000 482/200 
12 Admiralty Office +a ee 279,600 294,300 | 306,400 327,400 336,400 351,500 
Total effective services .. am bs _ .. 28,603,900 28,962,600 |32,136,300 34,531,200 30,966,500 29,408,800 
Non-EFFECTIVE SERVICES. | 
13 Half-pay, reserved, and retired pay ..| 790,900 782,100 784,300 796,200 800,900 820,700 
14 Naval and marine pensions, &. .. - 1,140,100 1,160,700 | 1,186,300 1,208,800 1,233,900 1,256,300 
15 Civil pensions and gratuities 340,600 350,100 | 350,100 353,300 388,200 383,700 
Total non-effective services . 2,271,600 2,292,900 | 2,320,700 | 2,358,300 | 2,423,000 2,460,700 
. 30,875,500 31,255,500 |34,457,500 |36,889,500 |38,389,500 31,869,500 


- Grand total .. is os ; A . 


that, to be an engineer—either afloat or ashore—a 
man must be thoroughly trained both in the theory 
and practice of his profession. It will not suffice if 
he have book knowledge without executive ability, 
any more than it would be sufficient to have 
executive ability without acquaintance with the 
natural laws upon which all engineering practice 


is founded. If we have ridiculed anything, it has 
been the new policy of creating ‘‘ observational | 
engineers,” referred to in our article, from 


which Mr. Bellairs quoted. Lord Cawdor evi- 
dently shares the erroneous opinion—held, un- 
fortunately, by many executive officers in the 
Royal Navy—that it is sufficient to have a 
superficial knowledge of engineering matters in 
order to take charge of operations. His recent 
memorandum bore evidence of this, and he gave 
expression to the same idea in the House of Lords 
on Tuesday last. ‘‘ It is a delusion,” he said, ‘‘ to 
suppose that engineer officers require the training 
that is necessary for skilled workmen to enable 
them to do perfect and accurate work. A far 
shorter apprenticeship will enable the engineer 
officer to judge between good and bad work, and 
to see that particular requirements are carried 
out.” 

There is a grain of truth in this which makes 
the proposition more fatally dangerous. It is a 
fact that the engineer need not have the manual 
dexterity of the mechanic to the utmost extent, 
but that should apply rather to the speed at which 
operations are performed. An engineer officer 
oo cannot take tools into his own hands, and do 
the work needed—not necessarily with the same 
speed, but with equal accuracy—will never com- 
mand the respect of his men. That, however, is a 

uestion of shop practice; beyond this a great 
deal more is needed. To learn marine engineering 
it is essential that the student should be brought 
into contact with marine engines in their separate 
elements, and in the dockyards this experience is 
fairly well gained during the erection of machi- 
nery on board ship ; besides which it has been 
the practice of late. years to construct a cer- 
tain number of engines for war vessels in the 
Government establishments. It is here, so far 
as we can judge, that the new scheme falls 
short ; for however advanced the book instruction 
may be, and however well equipped the engineer- 
ing laboratory, it is not to be expected that engi- 
neers can be made by professors, however expert, 
in an academical institution. 

If we are not to have engineers as officers at all, 
it seems idle to discuss the question of ‘‘inter- 
changeability ” between the quarter-deck and the 
engine-room ; but a few words may be said on the 
subject. It is stated that to become a competent 
engineer an officer must devote the whole of his 
time to mastering his craft, although, strangely 
enough, the same class of people who hold this 
view so strongly now were telling us the other day 
that the engineer officer was only an engine-driver, 
on a with a Lascar oiling a deck-winch. How- 
ever, we may let that pass, and be thankful that 
we have so far advanced in the estimation of our 
contemporaries. But if steam engineering is such 
an exacting science, what are we to say about 
that other heat-engine, the gun, or that won- 





derfully intricate piece of mechanism, the tor- 





‘pedo? We have never heard that the close 
‘study needed to master the principles involved in 
the theory of these weapons has precluded the 
_ chance of qualification for command. If we are to 
| be logical in this matter—unless, of course, the 
gunnery and torpedo lieutenants are to lean on their 
brothers of the engine-room—we should have 
not only ‘* Lieutenants G.,” ‘‘ Lieutenants T.,” 
‘* Lieutenants N.,” and ‘‘ Lieutenants E.” but also 
‘*Lieutenants S., T., and D.”—i.e., Lieutenants 
Strategical, Tactical, and Diplomatic; and these alone 
should be eligible for the command of ships, or, at 
any rate, flag rank. 
| This, of course, is a reductio ad absurdum; and 
;more so because we were told, not so long since, 
how extremely few naval officers of any class had 
jan opportunity of commanding a squadron. The 
, absurdity is not greater, however, than that of many 
arguments brought forward against giving engi- 
neering its proper position ip the Royal Navy. 

r. Bellairs has very properly taken up the 
case of the engine - room artificers, and we wish 
him every success in championing their cause. We 
have ourselves so recently dealt with this question 
that it is not nec to go over the same ground 
|again. It was said during the debate in the Lords 
that the interests of a class could not overshadow 
' the interests of the Navy at large, and, therefore, 
the artificers must be content to take their orders 
from the promoted stokers. This is a very pretty 
theory, but it is a question how far it applies. 
It is evident that there will be few mechanics 
| entering the Navy as engine-room artificers if they 
have the prospect of being put under the orders 
of stokers, whether promoted or otherwise ; or, 
at any rate, only the failures in civil life will be 
recruited. If, therefore, the Admiralty continue 
their present policy in this matter, it would be 
better for the Board at once to put a stop to the 
entry of artificers from the private trade, and set 
to work to train theirown men. There are advan- 
tages in the latter plan without doubt, but at the 
same time it is expensive. As it is at present, the 
country gets the advantage of securing skilled 
mechanics ready made and without cost. 


| 





THE CONTROL OF TECHNICAL 
EDUCATION. 

In our issue of February 9 (see page 189 ante) we 
commented on the then just issued *‘ Final Report 
‘of the Departmental Committee on the Royal Col- 
lege of Science, &c.” At the conclusion of our 
article we made brief reference to the question of 
control of engineering education by the University 
of London, and stated that we should return to 
the subject on another occasion. This promise we 
now full more readily, because the problem has 
‘since led to a certain amount of discussion in the 
Press and elsewhere. It could, however, be wished 
|that the subject had occupied the attention of a 
still wider section of the public, for the matter 1s 
fraught with issues of a really momentous nature 
_as affecting the industry of the country. Unfortu- 
‘nately, education is, to the majority, a dry subject. 
| Most of us had had enough of it by the time we 
' left school. 
' It will be remembered that the changes brought 
|about by recent events have led up to the question 
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whether the engineering schools and colleges of the | willingness to come into a general scheme if one 
Metropolis should be controlled by the Senate of | can be framed to meet with their approval. 

the University of London, or whether they should | The Royal College of Science, with which is 
be permanently independent of university control. incorporated the Royal School of Mines, was 
With regard to two of the great teaching institu- | founded in 1851. In our former article we gave 
tions of London—University College and King’s | particulars relating to this college. It is proposed 
College—the position is less open to discussion than | that it should be included in the scheme of asso- 
in the case of the South Kensington group; because | ciated colleges suggested in the report of the 
the first named is, by Act of Parliament, to become | Departmental Committee ; and the Government, 
the property of the Senate of the University of | which controls the college, appears willing to grant 


London; and the latter appears quite willing to facilities towards this end. 
Having given an account of the principal 


accept some scheme in the nature of amalgamation. | 
South Kensington is apparently less complaisant. | technical colleges involved, we will proceed to 


There are reasons for this difference of attitude. | inquire into some of the conditions likely to bear 
The two older colleges have interests more diverse | on the question of control of engineering education 
and more in accordance with those which chiefly | by the Senate of the University of London. The 
distinguish the University of London. University | new School of Science and Technology, which it is 
College, the building of which was commenced in | now proposed to establish, is to be for advanced 
1826, was established that university education | teaching in engineering and mining, and it there- 
might be extended to those who were not members | fore follows that any body which controls it should 
of the Church of England ; and began its career in | have a proper representation of engineers. It will 
1828, with lectures on the three faculties of arts, | be useful to see what is the present constitution of 
laws, and medicine. It was not until 1836 that it|the University of London. The arrangement is 
received a charter of incorporation, whilst in 1869 | somewhat difficult to follow at first glance, and we 
an Act of Parliament was passed which stated that | have therefore prepared two diagrams with a view 





the purpose of the college was to give a means of 
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CIVIL AND MECHANICAL ENGINEERING. 


















































education in literature, science, and the fine arts, 
and in the knowledge required for admission to the 
medical and legal professions. At-the present time 
there are faculties of arts, laws, medicine, science, 
engineering, economics, and political science. 
King’s College was founded in 1829 by Royal 
Charter, and in 1882 the King’s College, London, 
Act was passed. As was the case with the sister- 
college in Gower-street, religious considerations 
appear to have exercised a prominent influence, if 
we may judge by the fact that the establishment was 


‘for the purpose of giving instruction in the various | 
branches of literature and science and the doctrines | 


and duties of Christianity asthe same are inculcated 
by the Church of England.” There are faculties of 
theology, of arts (including . architecture), laws 


and economics, of science, of engineering, and of | 
Both the above-mentioned colleges are | 


medicine. 
schools of the University of London in all the 


faculties in which they afford instruction. 

‘he Central Technical College is also a school of 
the University in the Faculty of Engineering only. 
As is well known, this Institute was founded in 
1875, and received a Royal Charter in 190). It, 
was established for instruction in all branches of 
Science and the fine arts as ‘‘ may benefit or be 
of use to productive anf technical industries espe- 
cially, and to commerce and industry generally.” 
The ‘nstruetion for all students taking a diploma 
cours. comprises mathematics and mechanics, civil 
and i.echanical engineering, electrical engineering, 
and chemistry. Asa matter of fact, ‘‘ the Central” 
_ become the great engineering school of the 

ety 


polis ; and theology, law, medicine, &c., not 
beiny taught, one can understand that it would be 
less attracted towards the University of London 
than the older colleges that have faculties in these 
Subjccts. The Council of the City and Guilds of 
Loudon Institute have, however, indicated their 
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In Fig. 1 the constitution of the Senate is indi- 
cated. The larger rectangle at the top will be seen 
to be divided into fifty-six parts, each part repre- 
‘senting a member of this ‘‘supreme governing 

| body and executive of the University.” The three 
smaller rectangles represent in the same way the 
three standing committees of the Senate, their 
'functions being only advisory. The manner in 
which the Senate is appointed is shown by the 
diagram. In the first division there are sixteen 
members who are appointed by members of the 
respective faculties, who are appointed teachers of 
the faculty, or such other teachers of the Univer- 
sity as may be admitted from time to time by the 
Senate. We place these sixteen members first, 
because they contain the one representative who 
may be depended upon to be an engineer. At 
present there happens to be one other engineer in 
the Senate—-Sir John Wolfe Barry, appointed by 
the Crown— but it might be that his place would be 
taken by a lawyer, a doctor, or some other person. 

In this division of the whole body - which con- 
tains the only engineering representative neces- 
sarily a member of the Senate—there are two 
clergymen, four medical men, one musician, one 
lady M.A., two lawyers, one economist, one pro- 
oecomge of Eng- 

tany, and one 


| fessor of pure mathematics, one 
lish literature, one professor of 
| chemist. 
| The next seventeen members of the Senate are 
| appointed by Convocation, and include the chair- 
man. Convocation consists of the Chancellor and 
Vice-Chancellor, and all graduates of the Univer- 
| sity of three years standing, or those who shall 
‘have obtained a higher. degree than that of 
Bachelor, and are entitled to be registered as 
|members. No engineer has been elected in this 
| division, the members consisting of various gen- 
| tlemen and one lady, more or less eminent in 


their respective spheres. The four Crown members, 
as we have said, include the only other engineering 
member of the Senate—-Sir John Wolfe Barry. 
The remaining members of the Senate are appointed 
by the societies named. The physicians and sur- 
geons very naturally appoint from their own bodies. 
University College sends its Principal, a lecturer on 
English language and literature, and a member of 
the House of om ; King’s College sends a phy- 
sician and a clergyman. The six law societies 
naturally send lawyers, the Corporation of London 
sends another doctor, the London County Council 
still another doctor and a publicist, and the City 
and Guilds Institute a barrister. It remains to 
add that the Chancellor of the University is elected 
by Convocation, and is ex-officio a member of the 
Senate. The Vice-Chancellor is elected by the 
Senate from its own members. The Chairman of 
Convocation is elected by the members, and is ex- 
officio a member of the Senate. It will be noticed 
that not a single engineering society has a repre- 
sentative on the Senate. 

The three standing committees of the Senate 
are represented by the three smaller rectangles. 
The Academic Council consists of members of the 
Senate elected by the faculties, the Chancellor, 
Vice-Chancellor, Chairman of Convocation, and 
one other member of the Senate. It is concerned 
with the internal students of the University, to which 
class all the students of the pro new school 
would belong in the event of the whole scheme 
being developed by the University. The com- 
position of the Council for external students, and 
the Board to Promote the Extension of University 
Teaching, are given in the diagram. 

From what has been said it will be seen how 
small a part engineering is likely to bear in the 
councils of the University of London. It is true 
that there have been suggestions that the character 
of the Senate shall be modified if the new School of 
Science and Technology, to be formed out of the 
South Kensington group, is brought in; but the 
concessions made are not likely to be sufficient to 
satisfy those who have the welfare of engineering 
education at heart. It is not to be expected that 
the clergymen, doctors, and lawyers who now have 
control will sacrifice their paramount position ; 
indeed, it would be unreasonable to ask them to do 
so. Under these circumstances we can only repeat 
what we have said on a previous occasion, that it 
would be extremely unwise to allow engineering 
education to be influenced—if not governed—by a 
body having no knowledge of, and little sympathy 
with, the needs of an engineer. 

We give in Fig. 2 the arrangements made for 
examining internal students. The examining 
boards, which are virtually committees of the boards 
of studies, although appointed by the Senate, are 
shown on the diagram. The members of each board 
of studies are appointed by the Senate from mem- 
bers of a faculty which teach or examinein the board's 
subjects, or other teachers of the University who 
teach or examine in the board’s subjects ; or the 
Senate may appoint other persons, not exceeding 
one-fourth the total number. We do not deal with 
faculties other than engineering. Examination 
Board No. 1 on the plan deals with the theory of 
mechanics, the theory of structures, strength of 
materials, and the advanced theory of structures. 
Examination Board No. 3 examines in surveying ; 
Board No. 4 in the theory of heat engines and 
hydraulics ; and Board No. 2—which is in connec- 
tion with the Board of Studies of Electrical En- 
gineering—deals with electrical technology, desi 
of electric machinery and apparatus, and the 
generation, transmission, and distribution of elec- 
trical energy. Examination Board No. 6 is in con- 
nection with the Board of Studies of Mining and 
Metallurgy ; and Examination Board No. 56 is in 
connection with the Board of Studies in Mathe- 
matics of the Faculty of Science. 

One member of each of the examining boards 
is appointed te act as examiner in conjunction 
with the external examiner appointed by the 
University. The questions proposed have to be 
circulated among the different members of the 
board, and finally approved by the board, although 
only the names of the examiners appointed appear 
on the paper. There seems to be here a somewhat 
cumbrous system of control without corresponding 
responsibility, and a division of labour which is 
likely to lead to unnecessary work. The procedure 
is very different from the simplicity which marks 
that of some other examining bodies, whose awards 





bear the highest stamp. 
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Limits of space prevent us pursuing this impor- 
tant subject further in our present issue, but the 
details now given will enable our readers to follow 
more readily some comments on the correspondence 
that has taken place, which we propose making 
in a future issue. 








SOME TRAITS OF MUNICIPAL 
TRADING. 

Tue issue this week of a parliamentary return 
showing the total amount of outstanding loans of 
local authorities throughout the kingdom gives 
point to the growing anxiety as to developments in 
municipal trading. This return shows that muni- 
cipal debts now amount to over 469 millions sterling, 
which equals 10/. 19s. per unit of the population. 
That the local authorities have recently greatly ex- 
tended their works is proved by the fact that in ten 
years the increase has been practically 200 millions 
sterling, or 74 per cent. ; while in the preceding 
ten years—from 1884 to 1894—the augmentation 
was at the rate of 40 per cent. The figure for 
1884 was 193 millions sterling, equal to 51. 10s. per 
unit of the population ; in 1894 the aggregate had 
advanced to 270 millions, or 61. 9s. ; and now, as 
we have said, the total is 469 millions, or 10/. 19s. 

runit. In England the debt is 12/. per unit; in 
Scotland, 131. ; and in Ireland, rather less than 41. 
The advance in the case of England is most pro- 
nounced. 

These figures indicate clearly the immense re- 
sponsibilities involved, for only a small portion of 
the expenditure is remunerative, and the return on 
capital is, in any case, very small. It is therefore 
incumbent on the Government to insist on a 
thorough examination in order to determine whether 
the system of account-keeping brings out the actual 
financial state of the various undertakings. Time 
and again we have disturbing assertions that en- 
thusiastic councillors are too prone to view with 
favour procedure which ensures a credit balance, 
while conscious that the same arrangement would 
not be tolerated in ordinary commercial businesses. 
At this week’s meeting of the London County 
Council we have again one member asserting that 
‘if the tramway accounts were submitted to a 
competent accountant, a very bad state of affairs 
would be revealed.” ' 

There seems to be one radical difference between 
ordinary commercial trading and municipal trading. 
When commercial trading fails, it fails, and there 
can be no concealment. Municipal trading is 
always proclaimed to be a success, whether it makes 
money or not. If municipal trading is a failure, 
there seems a greater wish to claim a success: a 
publicly admitted failure it cannot be, This spirit 
of ignoring the ordinary laws of business and of 
defying all criticism is one of the great blots on 
municipal trading ; it is worse : it is a canker that 
must be eating into the vitals of municipal finance 
—the money that is lost and wasted must come 
from somewhere. Who is to say what proportion 
of municipal trading is really conducted on sound 
lines, and is remunerative? The continued in- 
crease of municipal indebtedness and the continued 
increase of the rates indicate that even if the 
answer could be given, it would be no very encou- 
raging one. 

Another discouraging feature of municipal trad- 
ing is that a technica) business started by unpro- 
fessional people, usually in an unscientific and ill- 
considered manner, does not long remain under the 
control of those who nominally have charge of it 
—it takes charge itself, and drags its nominal 
directors after it. Started on unsound lines, both 
technically and financially, such a business diverges 
more and more widely from sound and safe prac- 
tice as time goes on ; and the unhappy committee, 
lacking in experience, unconscious of where they 
are going, and lacking in courage to admit a mis- 
take and put their house in order, become merely 
passive spectators of a growing confusion and a 
cumulative error. 

An instance of this has arisen in connection with 
the Thames steamboat service of the London 
County Council, This scheme would indeed be 
farcical were it not that there is a certainty of 
financial failure and of an appeal to the rates. In 
a recent issue we referred to the increase in the 
cost of the vessels over the original estimate ; 
but a more glaring inaccuracy is an excess of 
50 per cent. in the actual, over the estimated, 


thinking that the Rivers Committee could have 
obtained somewhat more accurate information 
as to the amount of work which would be 
necessary before submitting to the Council the 
original estimate of the expenditure involved.” 
Had ‘‘ more accurate information” been obtained 
probably the project would never have been sanc- 
tioned. The Rivers Committee, too, wished to 
spend 10,0001. on aship-repairing yard ; but, having 
no money, seem to claim virtue in agreeing to post- 
eee the expenditure. The Finance Committee, 

owever, state ‘‘ we are very doubtful whether, 
having regard to the financial position of the steam- 
boat service, any further expenditure on capital 
account should be permitted.” As itis, the money 
originally sanctioned, which included considerable 
sums for contingencies and 10,000/. for a repairing 
yard, has been entirely absorbed—and that on a 
scheme which has already proved unnecessary and a 
financial failure. And now 20,0001. more must be 
borrowed to foot the Bill. 

We have a further case, equally eloquent of 
municipal mismanagement in connection with 
Glasgow municipal telephones. The cost was 
largely underestimated, the requirements of the 
place and population were misunderstood, the 
rentals were fixed too low, and the system was 
equipped with an obsolete and defective method 
of working. A technical business started on such 
fundamentally wrong lines has naturally run away 
from inexpert direction. To recognise the errors 
and to apply the proper correctives required expert 
knowledge and experience, and the courage and 
enterprise to effect a difticult and costly reconstruc- 
tion. A municipal committee could not in the 
nature of things have the technical knowledge to 
recognise the errors, or the courage to correct them 
in the only effective way. 

Other instances might be quoted of the very 
uncommercial and unscientific manner in which 
several of the municipalities have taken up the 
telephone business. But the supporters of whole- 
sale municipal trading refuse in the bluntest of 
terms to admit these facts or to recognise any error 
in their plans and proceedings. Their answer to all 
criticism is :—‘‘ Mis-statements,” ‘‘ Fabrications,” 
** Distortions of facts,” and ‘‘It is not true.” Such 
are the pearls with which the municipal argument 
is strung ; and one cannot ignore the inference 
that such a class of argument, wholly unsupported 
by proof or reference, indicates a very weak case. 

Reference has been made, it is true, to the prob- 
able purchase of the municipal telephone systems 
by the Post Office, and to the so-called Post Office 
specification attached to the municipal telephone 
licence. But the purchase clause of the licence 
gives the Postmaster-General very wide discretion, 
as it binds him to buy only plant considered suit- 
able for the Post Office telephone service in the 
licensed area at the time of the expiry of the 
licence. It is not, therefore, surprising that at 
the conference between representatives of the 
municipalities owning telephones, and of the Post- 
master-General, the latter indicated terms which 
the former said they could not accept. The 
so-called specification has been described in 
evidence by the engineer-in-chief of the Post 
Office as designedly a skeleton specification, in- 
tended to leave the details of the system to the 
builders of it. Yet in spite of these facts, readily 
available to all interested in the subject, the 
official defenders of municipal trading in telephony 
continue to state that the Corporation is ‘en- 
titled ” to have ‘‘the whole of the plant” bought 
by the Post Office, and to refer to the skeleton 
specification as if it were a minute specification 
covering the plant in all its details. 

Such irresponsible statements are wholly out of 
place in dealing with a serious subject, involving 
the investment of large sums of public money. It 
is one of the blots on municipal trading that its 
supporters should so freely make specific statements 
which are disproved by public documents, and 
should be so ready to give blank denials to state- 
ments which are perfectly accurate. Is all muni- 
cipal trading run in this insincere manner? Is this 
the spirit in which those responsible for large in- 
vestments of public money should meet criticism ? 
Is there no better defence for the policy which has 
invested, on the security of the rates, tens of mil- 
lions of public money in trading ventures than the 
clumsy misquotation of public documents, and the 
slipshod use of vague phrases to conceal unpleasant 





cust for piers and movrings. The Finance Com- 
mittee of the Council use’ mild language when 


they say, in this week’s report, ‘‘ we cannot help! millions which have been poured into the municipal 


trading plants. 

That all technical municipal trading concerns 
are as unsound as the telephone concerns we hesi- 
tate to believe. Tramways, electric lighting, and 
gas works are better understood ; but when any 
thorough investigation is made even of these—as 
occurred at a recent Local Government Board 
inquiry at Brighton—the same irresponsible methods 
appear : estimates are all wrong, accounts do not 
show results clearly, and the only desire of muni- 
cipal trading on its defence is to fence and to avoid 
any full discussion of the real facts. 

Fortunately; there are not wanting signs that 
both the ratepayers arid the responsible Govern- 
ment officials are awakening to the necessity for 
curbing municipal expenditure on trading ventures, 
and for investigating and regulating the manage- 
ment of the enormous expenditure already incurred. 
At several places lately—notably at Manchester— 
the ratepayers have unhesitatingly vetoed proposals 
for further commitments in municipal trading. At 
numerous Local Government Board inquiries on 
a for additional municipal loans there has 

een of late more searching and intelligent probing 
of municipal methods than was formerly the prac- 
tice at these functions, and the irregularities brought 
to light have amply justified the inquisitiveness of 
the Local Government Board inspectors. Accord- 
ing to the Brighton Press, for example, the revela- 
tions of the financial and trading methods of the 
Corporation of -that town, at three or four recent 
Local Government Board inquiries, have caused 
profound indignation among the Brighton rate- 
payers. Finally, we have Mr. Burns’s promise of 
a thorough investigation of municipal accounting, 
with a view to arriving at a method of keeping and 
stating municipal accounts which shall show the 
true results. We imagine that such a measure will 
hardly be palatable to many trading municipalities; 
the difficulties in the way are many, and they will 
not be lightened by the municipal trading enthu- 
siasts. But if Mr. Burns succeeds in imposing on 
the muncipalities a sound and accurate method of 
accounting, he will earn the deep gratitude of the 
entire financial and industrial community. 








THE BAKER-STREET AND WATERLOO 
RAILWAY. 
Wuitst London has long been provided with 
fairly good means of communication between east 
and west, paralleling the historic and, indeed, pre- 
historic direction of traffic up and down the river 
valley, similar facilities have been sadly lacking for 
crossing the Metropolis from north to south, 
although the construction of the great railway 
systems of the country has completely altered the 
natural’ trade routes. The extension of the City 
and South London Line to Islington, and its inter- 
change stations with the City and Great Northern 
Railway, has of late done something towards meeting 
this demand for some improvement in the means 
of communication between the districts on oppo- 
site sides of the river, but the opening to 
ublic service of the Baker-street and Waterloo 
ilway, which takes place to-morrow, will provide 
for traffic in this direction a very much more 
important link. For the present that portion of 
the line between Baker-street on the north and 
Kennington on the south will alone be worked, but 
in a few months more the extension to the Elephant 
and Castle will be opened, and, later on, the 
northern end of the line will be prolonged to the 
terminus of the Great Western Railway at Pad- 
dington. This will prove particularly convenient, 
as the existing underground line affords no faci- 
lities for reaching many of the busiest sections of 
the Metropolis. When these new extensions are 
completed—and they are to be hurried on—the 
new line will provide a rapid weans of inter- 
communication between no less than seven other 
important railway companis. oe 
As constructed, the line differs from existing tube 
railways in some important particulars. In the 
first place, much more attention has been paid to 
the question of ventilation. The provision made 
for ensuring a constant change of the air in the 
tunnels has already been fully described in our 
columns (see ENGINEERING, vol. Ixxx., page 821), so 
we need only say here that at each station there 
is an electrically-driven fan sucking out the air from 
openings fixed underneath the platforms, whilst 
fresh air is admitted down the staircases, the point 
of withdrawal and admission being arranged so as 





facts? If so, it is a bad look out fur the many 
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to be as far as possible from each other. This fact, 
combined with the action of the train, in shoving 
before it the air as it passes through the tunnel, will, 
it is believed, suffice to maintain the atmosphere in 
the tunnels and stations in a satisfactory condition. 

The second point, in which the new railway differs 
from existing tube lines, lies in the fact that it has 
not been feasible to arrange the stations at the 
summits of gradients, so as to have the advantage 
of the up gradient in stopping the train at the 
platform, and of the down gradient in accelerating 
the train in starting. The line is, in fact, almost 
a continuous down gradient from Baker-street to 
Waterloo ; and it would be perfectly practicable, 
were it not for the station stops, to coast all the 
way from Oxford-circus to Kennington. The 
maximum gradient at any point is 1 in 30. The 
average acceleration will, therefore, not be as great 
as on some other electric lines, but is expected to 
average 0.8 foot-second per second. 

The length of the line, as authorised, is 5? miles, 
and in this distance there will be stations at the 
Elephant and Castle, Kennington-road, Waterloo, 
the Embankment, Trafalgar - square, Piccadilly 
Circus, Oxford Circus, Regent’s Park, Baker-street, 
Lisson-grove, Edgeware-road, and Paddington ; 
but, as already stated, only the portion between 
Baker-street and Kennington is opened for traffic. 
The booked time for this trip is 13 minutes. 

No generating station has been provided, since 
the company will fake its current from Lot’s-road, 
Chelsea. Three-phase current at 11,000 volts 
will be furnished. There are three sub-stations 
—viz., at Baker-street, Charing Cross, and St. 
George’s Circus. At these this current is trans- 
formed down to 375 volts, at which it is transferred 
to rotary converters yielding direct current at 
600 volts. At Baker-street and at St. George’s 
Circus there are two rotary converters rated at 
800 kilowatts each, and designed to run at 400 
revolutions per minute. At Charing Cross the 
plant is of nearly double this capacity. All the 
sub-station plant has been provided by the British 
Westinghouse Company. The transformers are 
air-cooled, the air being supplied by blowers 
driven by alternate - current motors rated at 74 
horse- power each. A peculiar feature of the 
wiring of the station is the omission of all fuses, 
which are replaced by automatic cut-outs. The 
main switches for the 11,000-volt circuit work in 
oil, as is now usual. They are opened and closed 
mechanically, but will also open automatically in 
case of overload, and can also, on emergency, be 
opened electrically by depressing a button on the 
switchboard. 

The track system is similar to that on the Metro- 
politan and District Railways, the current being 
collected from a side rail, and returned to the 
station along the centre rail. This arrangement is 
necessary, because automatic signalling on the West- 
inghouse electric pneumaticsystem has been adopted, 
and the running rails are therefore needed to take 
the signal currents. The voltage between these rails 
is 3 to 5 volts. The signal lamps are all petroleum, 
and not electric lamps, and their construction is 
such that they will burn eight days without re- 
quiring to have their wicks trimmed. The air 
pressure for working the points and signals is 
supplied by motor-driven compressors at the sub- 
—" the pressure being about 701b. per square 
inch, 

The train equipment has been provided by the 
British Thomson-Houston Company, of Rugby, 
and the rolling-stock at present consists of 36 motor 
and 72 trailing coaches. In the rush hours of 
the day the trains will consist of six coaches each, 
and there will then be a motor-car at each end, 
the two being connected together on the Sprague- 
Thomson-Houston multiple-unit system. In the 


slack hours these trains will be split in two, and 
accordingly two trailers in each train are provided 
with controlling gear, so that each of these half- 


trains can be run from either end. A ‘“ dead 
mans handle” is provided for the driver, who 
must inaintain pressure on this handle to keep the 
train running. Should he relax his hold, due to 
sudden sickness or death, the current is automatic- 
ally switched off and the brakes applied. The con- 
trol-gear is fitted in a special compartment at one 
end of the motor-coach, there not being room to fit 


- bel »w the platform of the car, as has been 
one in the case of-the District trains. The 
motors are rated at 200 horse- power each, and 


a, are two to each motor-coach. These are 
ientical, in size and design, with those fitted to the 


District trains, thus reducing thenumber of ‘‘spares” 
which it is necessary to keep in stock. In these 
trains the so-called ‘‘ bridge” method of changing 
from series to parallel has been adopted, by which 
the change is effected without cutting off the cur- 
rent from either motor, and consequently without 
the jerks so commonly experienced in the starting 
of the ordinary electric-train car. 

__ The station lifts embody a novel and very useful 
idea. On the Central London Railway, it will be 
remembered, passengers leave the lifts by the same 
gate as that by which they enter. Asa consequence, 
they tend to hang round the entrance instead of 
passing along the lift down to the other gate, and 
it is therefore difficult to get the lift full. On the 
City and South London line this difficulty is avoided, 
since the passengers leave by the opposite gate to 
that by which they enter; but in getting rid of 
one drawback, another has been introduced, since 
to reach the exit gate the attendant has to make 
his way through the crowd of passengers. In the 
case of the lifts on the new line, whilst passengers 
leave by the opposite gate to that by which they 
enter, the attendant is able to open these gates with- 
out leaving his station near the entrance gate. 

In concluding this short notice of the latest addi- 
tion to the Metropolitan tubes, it is, we- think, 
only right to say a word in appreciation of the 
courage of those gentlemen who, by financing the 
undertaking, have rendered its construction pos- 
sible. The community owes a debt of gratitude to 
these bold and enterprising capitalists, a debt 
which of late years it has very frequently shown 
some inability to realise. 








THE CORPUSCULAR THEORY OF 
MATTER. 

Wuust the dawn of the nineteenth century 
witnessed the birth of the modern atomic theory, 
the influence of which on the progress of chemistry, 
both in practice and in theory, can hardly be over- 
estimated, the closing years of that period of 
marvellous advancement in scientific knowledge 
were marked by the foundation of a still wider 
generalisation in the shape of a remarkable theory 
as to the intimate nature of these atoms, of which 
the older school of physicists had so little idea 
that they referred to these atoms as the unchanged 
and unchanging foundation stones of the universe. 
As all ‘‘raw science,” to adopt Mr. Swinburne’s 
expressive appellation for the work of our pioneers 
in physics and chemistry, ultimately proves to 
have an important bearing on the conduct of life 
from its material side, there is little doubt that 
the new ideas in question must ultimately have a 
very considerable industrial importance. Professor 
J. J. Thomson, F.R:S., has therefore earned the 
gratitude of .the engineering community for the 
course of lectures which he has arranged to deliver 
during the next few weeks at the Royal Institution, 
in which he is setting forth, in a clear and easily 
intelligible manner, an outline of the new hypo- 
thesis, towards the establishment of which he has 
made so many masterly and fundamental contribu- 
tions. 

In opening his first lecture, delivered on Satur- 
day last, Professor Thomson said he proposed to 
discuss that theory as to the constitution of 
matter by which all its properties — optical, 
physical, chemical, and even dynamical — are 
considered to be electrical effects. The object 
of the theory was to construct a model which 
should resemble as closely as possible in its be- 
haviour that of the real atom as we observe it. 
Hence a collection of a large number of these 
models should exhibit. the known properties of 
matter. In developing the theory, it was necessary 
to postulate the existence of positive and negative 
electricity, and to assume that these electricities 
acted on each other, and on other bodies of the 
same kind of electricity, with forces varying as the 
inverse square of the distance between them. The 
only experimental evidence in favour of this latter 
hypothesis had been obtained with distances be- 
tween the electricities, enormously greater than 
the distances assumed to separate them within the 
atom. No attempt, he said, was made to explain 
these forces, which were taken for granted. Hence 
the theory was not an ultimate one, being physical, 
not meta-physical. The physicist and meta-phy- 
sicist, he proceeded, regarded theories from different 
standpoints. He would not attempt to define the 
views of the meta-physicist, but with the physicist a 





theory was a policy rather than a creed, the latier 


being, perhaps, the standpoint of the meta-physicist. 
The object of the physiqat was to print. naa co- 
ordinate ap ntly diverse phenomena. A theory 
therefore should stimulate research and suggest 
experiment, acting as a compass for guiding the 
exploration of unexplored regions, which might, of 
course, prove either fertile or barren. With this 
compass the investigator was able to travel on 
undeviatingly, instead of wandering at large and 
being compelled to retrace his steps. 

Having premised this, the lecturer stated that 
in the theory he was about to discuss the atom was 
considered as made up of masses of itive and 
negative electricities. An important feature of it 
was the way in which negative electricity was con- 
sidered as distributed through the atom, and even 
when not attached to a material particle at all. It 
was held in all cases to exist as extremely small 
discrete particles, much smaller than any known 
atom, which particles he had called corpuscles, 
which, therefore, were simply small masses of 
negative electricity. On the old two-fluid theory 
of electricity the negative fluid would, on this 
hypothesis, be constituted like a gas, but with 
corpuscles, instead of molecules, as its constituents. 

e had, he continued, direct evidence of the 
actual existence of these corpuscles, the properties 
of which were of fundamental importance in this 
theory of matter. He proposed, therefore, in this 
first lecture of the series, to describe the way in 
which they had been discovered. The first step 
was taken by Sir William Crookes in his classical 
experiment, in which an electric discharge was 
passed through a highly-rarefied gas, and produced 
a green phosphorescent glow on the glass of 
which the containing globe was made. Since the 
placing of a mica cross between the cathode and 
the glass threw a sharp shadow on the latter, it 
was evident that whatever the cause of the glow 
might be, it was certainly propagated in straight 
lines from the electrodes. The interpretation of 
this famous experiment, he said, gave rise to a 
sharp controversy, which almost became of inter- 
national importance. Whilst the majority of British 
physicists considered the discharge to consist of 
negatively electrified particles, Continental, and 
more especially German, physicists held them to be 
an ethereal vibration, and therefore merely a variety 
of ordinary light. 

He proposed that evening to give the reasons 
which had led to the conclusion that the discharge 
was not, as suggested, an ethereal vibration, but did 
consist of electrified particles. The next step in 
establishing this was also due to Crookes, who in- 
vestigated the action of a magnet on these cathode 
rays. It was well known what this action ought 
to be on a stream of electrified particles. If the 
magnetic field was at right angles to the undisturbed 
path of the particles, the deviating force acting on 
them would ower right angles both to the direction 
of the motion and to that of the magnetic field. 
Hence if the particles were moving horizontally and 
the magnetic field was also horizontal, but at right 
angles to the direction of motion, the particles 
would be deviated vertically up or down, according 
to the direction of the field. If, on the other hand, 
the motion of the particles was along the lines of 
magnetic force, they would not be deviated at all. 
Elaborate and careful experiments showed that the 
discharge in this respect acted precisely as a stream 
of negative particles would do, so here was one 
argument in support of the contention in question. 

n the next a it was found that the particles 
could be actually caught in a hollow metallic vessel, 
to which they gave up a negative charge, the appa- 
ratus used for this experiment being represented 
in Fig. 1, where the discharge from the cathode at 
A, after passing through a small hole in the metallic 


plug B, normally struck on the wall of the glass 
globe directly opposite. By placing a magnet near 
the tube, however, the discharge could be deflected 
into the ‘‘ catcher” shown at C, which was con- 
nected up with a delicate electroscope. This 








experiment afforded a very direct proof that the 
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discharge, whatever it was, carried a negative 
charge. 

Finally it was also found that the discharge 
could be acted on by an electric field, the direction 
of the deviation shown under the electric forces 
being the same as if the discharge were negatively 
electrified. In making this experiment, however, 
there was a difficulty, since the discharge rendered 
conducting any gas through which it passed, the 
result being the same as if it were passed through 
a metallic cage, which, as was well known, would 
shield it from the action of exterior electrical 
forces. Hence it was essential to operate with 
extremely high vacua, in order to get a deflection 
of the discharge under electric force. 

This experiment was first made with the apparatus 
represented in Fig. 2, where the discharge from the 
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cathode at A, after passing through the perforated 
metallic plugs at Band C, meta field of electric force 
between the plates at D, which were connected to 
opposite terminals of a battery. Owing to the 
recent discovery that, under suitable conditions, a 
particle of lime emitted these cathode rays in large 
streams, it was now possible to illustrate this action 
of an electric field more simply with the apparatus 
shown in Fig. 3, where A represented a speck of 
lime supported by a strip*of platinum kept hot by an 
electric current. By connecting this lime up with a 
moderate negative electromotive force cathode rays 
were emitted in large quantities and normally pro- 
ceeded in straight lines and struck the plate shown 
at B. If, however, this was negatively electrified, 
the discharge was deflected along a parabolic curve, 
as indicated in the figure. The discharge from the 
lime was particularly suitable for this experiment, 
since the speed of the moving particles was in this 
case comparatively moderate, and the deflection 
under magnetic forces was equally easily shown 
with them. In each case the effect of the electrical 
or magnetic field proved to be in exact accordance 
with what would have been anticipated if the dis- 
charge consisted of negatively electrified particles. 
It would thus be seen that three tests, which 
must be satisfied if the discharge consisted of 
negatively electrified particles, had given concor- 
dant results. The discharge was deflected by a 
magnet ; it gave up a negative charge to a con- 
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denser, and it was deflected by an electric field. 
Hence there was little doubt but that the discharge 
did actually, as surmised, consist of negatively 
electrified particles. One disquieting property, 
however, did appear—viz., that though the dis- 
charge was stopped by a plate of mica, it could pass 
through very thin layers of gold, aluminium, or 
glass, and produce phosphorescence outside the bulb, 
though to an enfeebled degree. To an age which 
koew not radium there was, he proceeded, something 
unquieting in this. cise indeed, we had been in- 
clined to under-estimate the permeability of matter. 
In the old Florentine experiment described in all the 
text-books, water was shown to pass through gold ; 
and if a liquid could get through, why not a gas? 
Still, the fact that the discharge could pass through 
thin plates did, at the time, seem inconsistent with 
the view that it consisted of material particles, and 
it became of interest to determine the size of these 
particles; and to this end the speaker said he had 
made a series of experiments a few years 
The principal one of these was founded on some- 
what simple considerations, The force exerted by 





a magnetic field on these moving electrified par- 
ticles varied with the strength of the field and with 
the velocity of the particle. If, for example, the 
arrow in Fig. 4 denoted the direction of motion of 
a particle between the two parallel plates A and B, 
and the magnetic field was age or pom to the 
plane of the paper, the particle would be acted on 
by a force tending to move it up or down. If v 
were the velocity of the particle, and e its charge, 
whilst H represented the strength of the field, the 
force acting on it would be given by the relation 
evx Ha F. 

If, at the same time, the two plates A and B 
were respectively positively and negatively electri- 
fied, the particle would also be acted on by a force 
due to this fact, which could be arranged so as to 
exactly annul the effect of the magnetic field. If X 
were the strength of the electric field, then the force 
acting on the particle would be Xe; and when 
balance was obtained between the magnetic and 
electric forces, we should have 

evx H=Xe, 
when 
x 
i 

As X and H could both be measured, we got in 
this way the velocity of the moving particle. This 
came out extremely high. Its value depended largely 
on the degree of exhaustion, being greater the 
higher the vacuum, and might thus vary within 
wide limits. A high velocity was one-third that 
of light, or 60,000 miles per second, whilst a very 
low one would be 1000 miles per second. 

If now the magnetic force were taken away, and 
the particle allowed to move under the influence of 
the electric field alone, it would be moving under 
quite similar conditions to a bullet projected hori- 
zontally, and acted on by gravity. The distance 
fallen in that case was given by the well-known 
relation 

S=4fFP, 


where f was the acceleration and ¢ the time. The 
velocity being known from the previous experi- 
ment, the time taken to pass over a given length 


v= 


Ll was é , hence 
m 
. P 
S=if = 
and f the acceleration was equal to the acting force 
divided by the mass of the particle, orf = x J 
m 
Whence, finally, 
axe P 
s=% oon 
m v 

Hence, if s, the depression in the distance /, were 

measured, we could, from the above expression, 


obtain the value of °., or of the ratio of the charge 
n 


a 

borne to the mass which carried it. When this was 
done, some highly interesting results appeared. 
Whatever the speed of the particle, this ratio proved 
to be constant. So long as the same tube was 
used throughout, this result might have been 
anticipated ; but no matter how the tubes were 
altered, no matter what the metal of the electrodes 
or the nature of the residual gas, this ratio ap- 

red to be alwaysthe same. Hence, whatever the 
particles might be, it was evident that their nature 
was independent of the kind of electrode or of 
residual gas, though they must have come from one 
or the other. It appeared therefore that there was 
acommon constituent of a large number of sub- 
stances. 

Further, by other experiments, the ratio of the 
change carried by an atom of hydrogen in electro- 
lysis to the mass of the hydrogen atom had been 
already established, its value being about 10‘. In 
the case of these moving corpuscles, however, the 


ratio of © was very much greater. The first ex- 
m 


periments made it out to be about 10’, and more 
accurate observation subsequently made showed it 
to be about 1.7 x 10’, or 1700 times as much as 
was carried by the hydrogen atom in electrolysis. 
How did the difference arise? It might either 
be due toe being larger than in electrolysis or m 
being smaller, or perhaps a combination of the 
two. The next step, therefore, was to sce if the 
charge actually was 1700 times as great as that 


ago. | carried by the hydrogen atom in electrolysis. If not, 


the mass of the corpuscle must be less than that 





of the H atom, It became necessary, therefore, 





to calculate the charge on the corpuscles. This 
was done by making use of Professor C. T. R. 
Wilson’s discovery that the corpuscles could act as 
nuclei for the condensation of water vapour. If 
air saturated with moisture were cooled under 
normal conditions, we got the formation of a cloud 
orrain. Mr. Aitken had, however, shown that if 
there was no dust in the air, no cloud was produced, 
even if the amount of cooling were sufficient to 
greatly supersaturate the air, since the droplets 
must have convenient neuclei on which to form. 
Mr. Aitken, indeed, thought that with absolutely 
dust-free air there would be no deposit at ali, 
no matter how great the supersaturation ; but 
Professor Wilson had shown that there was really 
a limit, and water would be deposited in dust- 
free air if the latter were supersaturated about 
eight-fold. If charged corpuscles, however, were 
present, the deposit would take place with less 
supersaturation —say, about five-fold. In this 
case the water was deposited round the negative 
particles, each of which coated itself with mois- 
ture and formed the nucleus of a drop. In 
making the experiment the air was cooled by 
suddenly expanding it. The amount of cooling 
thus induced could be calculated, and also the 
amount of water which should be deposited from 
air originally saturated. If, therefore, the size 
of the drop were known, we should thus get the 
number of drops. The size could be found 
from the rate at which the cloud settled down, as 
Sir George Stokes had already investigated the rate 
of fall of such drops, and the weight of each drop 
was found to be connected with the rate of fall by 
the equation 

uta 3 

~ 1,000,000 " * 

Dividing the whole weight deposited by w, thus 
found, we get the number of drops. The total 
charge carried by all the drops could also be easily 
measured, and dividing this by the number just 
obtained we got the charge on each. 

Another method of making the experiment had, 
he stated, been devised by Professor Wilson. In 
this case the weight of a drop was found as just 
explained, but an electric field was established 
which tended to check the downward motion of 
the particles. By adjusting the field till the 
effect of gravity was just balanced, which was 
shown by the cloud ceasing to settle, we got 
Xe = w, where X was the known strength of 
the electric field, and e the charge carried. This 
charge turned out to be the same as that carried 
by the hydrogen atom in electrolysis, and this . 
result had been confirmed by Professor Townsend, 
who had directly compared the charges carried in 
the two cases, and found the ratio between the two 
to be unity. As, therefore, the charge carried was 
not bigger, it followed that the mass of the 
corpuscle was smaller, and that it was less than 
10goth part of that of the atom of H. These cor- 
puscles were, he concluded, the “‘ bricks” out of 
which the atom was built up. 


w 








NOTES. 
AMERICAN Navat RESERVE AND SUBSIDIES. 

Tue United States Naval authorities have been 
somewhat anxious owing to the insufticiency of the 
merchant marine to provide a reserve for the war 
fleet, especially in respect of personnel. At the same 
time, they have realised that their small number of 
sea-going ships would increase the difficulty of trans- 
porting field forces to new possessions across the 
seas in the event of war. These deficiencies have 
proved powerful levers in the hands of the workers 
for shipping subsidies, and a shipping Bill has 
now passed through the Senate, and will soon 
come before the other House, with every prospect 
of final adoption. The Bill has been slightly 
modified in the Senate, but as it stands it grants 
annual retainers to 10,000 American-born or natura- 
lised officers or seamen in United States ships, each 
deck or engineer officer, having the rank of lieu- 
tenant in the Naval Reserve, getting 22l.; junior 
grade lieutenant, 18/.; ensign, 16l.; chief petty 
officer, 141.; petty officer, first class, 12/.; petty 
officer, second class, 91. 12s.; petty officer, third 
class, 8l.; seaman, from 7l. 4s. to 4l. 16s., accord- 
ing to class. To merchant steamers over 100) 
tons, sailing vessels over, 200 tons, and fishing- 
boats over 20 tons gross register, 20s. per ton is to 
be paid per annum, if the vessel has been engaged 
in service for the whole year, 16s. for service 
throughout nine menths of the year, 10s. per ton 














































































MARCH 9, 1906. ] 





ENGINEERING. 





319 





for from six to nine months’ service, and‘ nothing 
for less than half-a-year’s service. Two months per 
annum are allowed for overhaul and repairs: These 
bounties apply only to vessels trading from the 
United States to foreign ports, and the first call 
must be 150 miles distant from the last port of de- 
parture Vessels trading between the United 
States and Philippines are to get 30 per cent. more 
than these rates. The vessels thus subsidised are 
to carry mails free, to be at the call of the Govern- 
ment in the event of war, to be repaired only in the 
United States, and to have naval reserve men equal 
to the following proportions of the crew :—After 
1908, one-eighth ; after 1912, one-sixth ; and after 
1917, one-fourth. A rebate of 80 per cent. of the 
tonnage dues is to be paid upon entering United 
States ports to such vessels as carry one American 
youth as apprentice seaman, or engineer, for each 
1000 tons of net registered tonnage. Mail subven- 
tions to the amount of 600,000/. per annum will 
be spent on thirteen new lines, the principal being 
as follows ‘— 


£ 

Atlantic port to Brazil (14 knots) 30,000 
Atlantic port to Uruguay and Argen- 

tina (14 knots), mont fF a “a 37,500 
Atlantic _ to South Africa (12 knots), 

monthly ... a sine i he 37,500 
Gulf port to Brazil (12 knots), monthly 27,500 
Atlantic or Gulf port to Cuba (14 knots), 

weekly... ‘a os a ee 15,000 
Mexico and New Orleans to Central 

America and Panama (12 knots), 

weekly... ane “ae ah ie 15,000 
Gulf port to Mexico (12 knots), weekly 10,000 
Pacific to China, Japan, and Philip- 

pines (16 knots), monthly... oon 60,000 
Paget Sound to China, Japan, and 

Philippines (13 knots), —— ace 42,000 
Pacific to Samoa and Australia (16 

knots), ae gee A a a ihe 43,400 
Pacific to Mexico and Panama (12 knots), 

fortnightly a = site 24,000 


The speed is in each case the minimum ; and in 
most cases the payment is to be doubled if the 
service is at half the intervals indicated on the table. 
It will thus be seen that, while shipowners may 
profit, a United States fleet may be built-up, foreign 
trade stimulated, and a reserve of United States 
officers and seamen created, provided subsidies will 
do this, which is another question. 


JAPANESE Post-BeLLuM FINANCE. 


The war with Russia, with all its victories, 
brought Japan very serious financial problems, and 
these were intensified by the non-payment of an 
indemnity by the Russians. The Japanese Govern- 
ment, however, are facing the problems with deter- 
mination, and no doubt their ability to utilise all 
the resources available will enable them to solve 
them. In his Budget speech Dr. Sakatam, the 
Minister of Finance, stated that the Budget con- 
sisted of three parts—viz.: (1) General Budget for 
the 39th fiscal year ; (2) Budget relating to the 
war; and (3) supplementary Budget for the 38th 
fiscal year. These three aggregated 1030 million 
yen (103,000,000/.). Of the expenditure, 88 mil- 
lion yen was spent a year ago, by special Im- 
perial sanction, apart from the Budget. The sum 
asked in the Budget, therefore, was reduced to 942 
millions. For convenience sake he assumed that 
the special disbursement above referred to did not 
take place. Of the total Budget estimates, amount- 
ing to 1030 millions, 800 million yen of the expen- 
diture related to the war and 230 million yen 
Tepresented ordinary expenditure. Needless to 
say, the ordinary reyenue was inadequate to meet 
this stupendous demand, which had to be met 
by loans. At the same time it ought to be re- 
membered that some of the Army and Navy 
expenditure was not temporary ; about 173 million 
yen was ordinary expenditure for upkeep of defence 
Services, recurring every year; and the Govern- 
ment therefore deemed it necessary to defray this 
portion of the expenditure by ordinary revenue, 
wd, in consequence, they decided to continue the 
war taxes, yielding 160 million yen a year. The 

lance, amounting to 13 million yen, was to be 
provided from other sources of revenue. The rest 
of the expenditure relating to the war would be 
met by the — in the Treasury in the preceding 
fiscal year, sales of captured steamers and other 
Property of the army and navy, and from other 
Sources of revenue. Moreover, there was an un- 
expended balance of the foreign loan issued in 
England, amounting to 140 million yen. Adding 
together all these items on the credit side, there 
would still be 430 million yen needed, and thus would 


be met by new loans. The expenditure relating 
specially to the war—800 million yen—included pay- 
ments still to be made on campaign account, ex- 
penses in connection with the withdrawal of troops, 
and rewards to soldiers and sailors—total, 510 
million yen ; other items were : payment of prin- 
cipal and interest on war-loan bonds, pensions, 
expense for a re-equipment of the army and navy, 
and for maintaining Korean and Manchurian gar- 
risons. Ordinary expenditure, not relating to 
war, reached 230 million yen—rather more than 
the previous year, because various works which 
had been suspended owing to the war, must now 
goon. Formerly the initial expenses of railway, 
telephone, and similar works had usually come out 
of the taxes. The Government had now decided 
to issue loans for such things. Accordingly, a 
public works loan amounting to 12 million yen 
would be issued in the 39th fiscal year. Thus the 
total loans to be issued next fiscal year come to 442 
million yen. Of this total, 150 million yen worth 
of bonds, being intended for rewards to the Army 
and Navy, would be taken up by the Government 
Deposit Department and distributed among the 
soldiers and sailors in the shape of bonds. The 
bonds to be actually placed on the market would 
therefore amount to 280 million yen. Of this total, 
200 million yen would be issued as soon as ible, 
according to the state of the money market, and 
the rest at a suitable time afterwards. The Govern- 
ment intended to institute a special account to re- 
adjust the public debt, with a view to maintaining 
the market prices of loan bonds. The main features 
of the Budget for the 39th fiscal year, as was 
evident from the above statement, were the con- 
tinuance of the war taxes and the proposed issue of 
loans. 


German Etecrriciry Works 1n 1905. 


The statistics on the public electricity supply 
stations of Germany, compiled by the Elektro- 
technische Zeitschrift, and published in the issue of 
that journal, dated February 16, are particularly 
interesting, because this year information on the 
tariffs has been added. It is rather striking that 
the application for information on terms of supply 
has almost everywhere met with a ready response, 
whilst the inquiries about technical details were 
not infrequently shelved. With the 147 new 
power-stations which started supply during 1905, 
the number of public electricity works now amounts 
to 1175. Some 500 were in course of erection, 
and a third of these have meanwhile been opened. 
About 1500 electricity works are thus in existence. 
As regards the growth, we reproduce for the years 
1894, 1904, et 1905 the number of works; the 
number of glow-lamps, G.L. (averaged at 50 watts) ; 
the number of arc-lamps, A.L. (averaged at 10 
amperes); and the power of the motors, H.P., 
joined to the plants, not including tramway 
motors :— 


; 
A.L. 





— | Works. GL. | H.P. 

1040} US 493,501 12,357 5,685 
1904 | 1028 5,687,382 | 110,856 263,036 
1905 1175 6,301,718 | 121,912 $10,428 


It was pointed out last year that there were 
hardly any large towns left to be provided with 
electricity works. Most of the new plants now 
rising are not of great dimensions, indeed ; but 
the important water reservoirs which have been 
created during recent years by the building of huge 
dams, frequently in the interests of several small 
communities, will continue to swell the figures 
of hydro-electric stations. The proprietorship rela- 
tions are not easily summed up ; many of the works 
are certainly municipal. As regards systems, we 
have 929 direct-current plants provided with accu- 
mulators, totalling 313,058 kilowatts, and forty- 
four such plants, totalling 2960 kilowatts, without 
accumulators. The forty-three alternating-current 
plants represent 39,178 kilowatts, the seventy-five 
triphase plants 89,306 kilowatts; of the mixed 
systems, sixty-six po arard and direct-current plants 
aggregate 170,536 kilowatts, and sixteen alterating 
and direct-current plants represent 9650 kilowatts ; 
the two monocycle installations develop over 1182 
kilowatts. Thetotals are: 1157 plants with 625,870 
kilowatts, of which 108,376 kilowatts is battery 
power. As to primary power, we find: steam in 
630 works, aggregating 411,716 kilowatts ; water in 
125 works, of 15,582 kilowatts ; gas in 124 works, 
of 11,120 kilowatts; Diesel motors in eight works, of 





1260 kilowatts; seven works take 2380 kilowatts from 


other electric power-stations ; water and steam com- 
bined are used in 219 works, of 61,692 kilowatts ; 
water and gas in 18 works, of 1572 kilowatts ; steam 
and gas in 20 works, of 5167 kilowatts ; in other 
lants we have water and benzine motors; water and 
iesel motors ; water, steam, and gas. The Berlin 
electricity works head the list with a power of 
91,971 kilowatts ; then follow the chief Hamburg 
works, with 27,131 kilowatts; six towns with 
powers aggregating from 10,000 to 15,000 kilowatts ; 
and, altogether, 53 works (in 40 towns) with more 
than 2000 kilowatts each, the total of these 53 large 
installations being 330,203 kilowatts. The tariff 
systems and prices vary considerably. The most 
usual system is that of a fixed charge for a minimum 
supply of light or power, with a progressive dis- 
count for additional consumption. The double 
and the maximum tariffs are also much in use. 
On the double tariff system (e.g., at Cologne), 
one charge is made for current supply during 
daytime and after 9 or 10 p.m., and a higher 
charge for the usual lighting hours. On the 
maximum system (e.g., at Rathenow), the con- 
sumer has two meters, one for watt - hours, 
the other for the maximum watts; and the 
— depends upon the momentary maximum 
emand. Lump tariffs also enjoy favour, and 
not only with small plants. e Rheinfelden 
Works, for instance, charge for glow lamps and 
Nernst lamps according to candle-power and short, 
medium, or long hours ; 32 candles by glow lamps 
for short hours cost, e.g., 16 marks per annum ; 
35 candles by Nernst frmps, 10 marks. Motor 
power can be had for ten hours daily for 166.40 
marks annually, if from 1 to 5 horse-power, and 
for 115.20 marks if 200 to 357 horse-power are 
wanted. The electricity works at Schwandorf 
distinguish lamps burning for 4 hour, for 14, 3, 
5, 7, and more hours; and motors are classified 
tay iit+?12 . 10 horse-power. At 
Strassburg the first 2000 kilowatt-hours cost 
380 marks per annum ; the first 11,000 kilowatt- 
hours, 1640 marks. The statistics which we have 
noticed cover fifty pages of our contemporary. 








Moror Sows at Orympr1a.—The Society of Motor 
Manufacturers and Traders has decided to exclude com- 
mercial vehicles from its annual international motor exhi- 
bition at Olympia in November next, and to hold a sepa- 
rate commercial vehicle show—also at Olympia—early in 
the following year. Under the new arrangement, the 
November, 1906, exhibition will consequently be devoted 
entirely to pleasure cars and their accessories, which can, 
therefore, be displayed in a more suitable manner. In 
April, 1907, the main hall will be filled with a show of 
commercial vehicles and their accessories. The annexe will 
be available for marine motor exhibits, which formerly used 
to be crowded in amongst large business cars. 





Tur Lonnon Unirep Tramways, Limrrep.—An ex- 
tension of the tramway system of this company was 
formally opened for traffic on Thursday, March 1, * the 
Mayor of Kingston, who drove the first of the cars over 
Kingston Bridge. A large number of guests were taken 
in special cars over the route, and entertained to luncheon 
afterwards. The extensions serve the districts of Kingston, 
Surbiton, and Long Ditton, and bring the total mileage 
up from 37 to 44. Sir Clifton Robinson stated at the 
luncheon that the new track had required 4500 tons of 
rails, 6290 tons of cement, 50,700 tons of ballast, 1000 
tons of granite setts, and 4,150,000 wood blocks, the 
latter costing 3d. each. During the five years of the 
company’s operations it had carried 201,720,930 pas- 
sengers, and its cars had run 29,549,652 miles, or about 
1200 times round the world. As many as 400,000 pas- 
sengers had been carried in one day. 





Seanam Harsour.—The half-yearly meeting of the 
Seaham Harbour Dock Company was held on Tuesday, 
Mr. 8. P. Austin in the chair. The report of the directors 
stated that there had been a substantial increase in the 
shipment of coal during the period covered by the ac- 
counts. New coal staithes were brought into partial use 
in the latter part of October; they were now completed, 
and steamers of 4000 tons cargo had already been loaded ; 
they were capable of accommodating vessels up to 5000 
tons burthen. The total shipments for the half-year 
amounted to 398,600 tons—an increase of 151,300 tons on 
the previous half-year. The loadings of coal other than 
for shipment were 21,200 tons. he balance of fit 
amounted to 5632/7. The company’s engineer (Mr. P. W. 
Meik) reported that certain work remained to be done in 
order to complete the dredging of the entrance channel, 
the south-east wall of the dock, the removal of the tem- 
porary cofferdam, paving of the surface of the pier, and 
construction of entrance to subways. These works would 
probably take some months, and until they were finished 
a certificate of completion could not given to the con- 
tractors. So far as ng traffic facilities and arrange- 
ments, the dock might, however, be regarded as com- 
pleted. The report of the directors was adopted, and a 
dividend was declared upon the ordinary shares at the 





rate of 3 percent. per annum. 
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CONSTRUCTED BY 





THE accompanying illustration gives a very clear 
idea of the construction of the rotor of one of the three 
turbines for the Viper, which vessel is to be launched 
to-morrow (Saturday) from the works of the Fairfield 
Shipbuilding and Engineering Company, Limited, 
Govan. This vessel is one of six steamers building on 
the Clyde for Messrs. G. and G. Burns, Limited, a fact 
which of itself indicates that, under the present Lord 
Inverclyde, this, one of the oldest firms of Clyde ship- 
owners, continues to progress. The Viper is the most 
notable and the fastest, and is intended for the day mail 
service between Ardrossan and Belfast. She marks, 
alike in size and speed, a distinct step in advance upon 
the Cobra and Adder, built at the same works for the 
same popular route, for the sea speed of the new vessel 
is to be 21 knots, so that passengers from as far north 
as Perth may go to Belfast and return upon the same 
day, or get to Dublin by 5.35 p.m., or to Cork by 
11.30 p.m. This is a great improvement on the travel- 
ling facilities of a few years ago 

The Viper is 315 ft. long, 39 ft. 6 in. beam, and 
24 ft. deep, and has a gross register tonnage of 1750 
tons. The feature, of course, is the adoption of the 
Parsons steam-turbine system, and, in the general 
arrangement, the Fairfield Company have followed 
generally the lines of the installation in the Dieppe, 
the vessel built by them for the English Channel 
service a year ago, and illustrated and described in 
ENGINEERING, vol. lxxx., page 203. The feature in 
this case was the power of the go-astern turbines, 
whereby the Dieppe had exceptional manceuvering 
qualities. This will also characterise the Viper. 

here are three go-ahead turbines. The high-pressure 
turbine, the rotor for which is illustrated above, drives 
the centre shaft and propeller, while the wing shafts 
and propellers have each a low-pressure turbine, and, 
at the after end, a go-astern turbine. Steam is gene- 
rated in cylindrical boilers. 

Although the vessel is for daylight service, and 
although the run is short, very comfortable saloons 
have been provided, There are four decks—the lower, 
main, awning, and promenade. The last-named ex- 
tends for about two-thirds of the length of the ship, 
and affords an almost uninterrupted promenade. The 
awning deck extends from stem to stern, and, with 
the exception of a central deck-house, is for prome- 
nading. A notable feature is that forward, under the 
bridge, a steel shield extends across the full width of 
the ship, completely protecting passengers on the 
awning deck from the wind and spendrift incidental to 
high speeds and a choppy or rough sea. The first- 
class smoking and tea-rooms are in this deck-house, in 
which is arranged the central hall and companion-way 
to a saloon and lounge, the ladies’ cabin, and several 
private state-rooms on the main deck, and to the large 
dining-saloon, or restaurant, on the lower deck, which 
is also above the water-line. In the large hall of the 
companion way there are cloak-rooms, confectionery, 
fruit, and book stalls. 

The second-class saloons in the after part of the 
vessel includes a main saloon and ladies’ cabin on the 
main deck, and a dining-saloon on tne lower deck, and 
there is a specially large uninterrupted promenading 
space, part of it with awning. 

Sheltered seats are provided for both classes of pas- 
sengers, and a feature which will appeal to the regular 
traveller is the provision of writing-desks, with an 
adequate supply of writing material, in first and 
second-class passengers’ saloons. Permanent postal 


THE FAIRFIELD SHIPBUILDING 





boxes, similar to the ordinary street pillar-boxes, will | 
also be provided on board, 
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LAUNCHES AND TRIAL TRIPS. 


On Monday, the 26th ult., Messrs. Short Brothers, 
Limited, launched from their shipbuilding yard at 
Pallion, Sunderland, a screw-steamer—the Don Benito 
—for the Buenos Ayres and Pacific Railway Company, 
Limited. The vessel will take Lloyd’s highest class. Her 
dimensions are:—Length, 362 ft.; beam, 50ft.; depth, 
moulded, 25 ft. 9 in.; and she is designed to carry a dead- 
weight cargo of 6035 tons on a moderate draught of water. 
The machinery is by Messrs. Blair and Co., Limited, 
Stockton-on-Tees, and consists of engines having cylinders 
25 in., 41 in., and 67 in. in diameter, with a stroke of 
45 in., taking steam from two large multitubular boilers 
at 180 lb. pressure. 





On Monday, the 26th ult,, Messrs. Irvine’s Shipbuild- 
ing and Dry Docks Company, Limited, West Hartlepool, 
launched the steel screw passenger and cargo steamer 
Gutrune for the Dampfschiffs Rhederei Union A.G., 
Hamburg. The Gutrune is the third of four vessels which 
Messrs. Irvine’s Shipbuilding Company have in hand for 
the above owners. She is intended for the North and South 
American trade, and is of the following dimensions :— 
Length, 332 ft.; breadth, 45 ft.; and depth, moulded, 
24 ft. 9in.; and is classed 100 A to German Lloyd’s highest 
class. Engines of the triple expansion type are being 
supplied and fitted by Messrs. Richardsons, Westgarth, 
and Co., Hartlepool. They will have cylinders 234 in., 
38 in., and 64 in. in diameter, with a 42-in. stroke, steam 
being supplied by three large main boilers working at a 
pressure of 180 lb. per square inch. 





Messrs. Harland and Wolff, Limited, launched the 
steel twin-screw steamer Graphic, for the Belfast Steam- 
ship Company, Limited, on Tuesday, the 27th ult. The 
Graphic, which is the second of two sister-ships under 
construction at Queen’s Island for the same company, is 
larger than: any vessel at present in their fieet, and will 
bea great acquisition to the cross-channel service between 
Belfast and Liverpool. Besides embodying the latest 
general improvements in marine architecture, several 
specially noteworthy features will be introduced in the 
new vessel, such as single-berth cabins and quadruple- 
expansion engines on the ‘‘ balanced” principle, similar 
to those fitted by the builders in the great Atlantic liners. 
The Graphic is 320 ft. long by 41 ft. beam, and over 2000 
tons gross. She has a large cargo capacity, with every 
facility for rapid loading and discharging ; and it is con- 
fidently expected that the advent of this fine fast 
steamer and her sister-ship—the Heroic—will add re 
to the high reputation already enjoyed by the Belfast 
Steamship Company, and increase the popularity of the 
Belfast and Liverpool route. 





The steamer Drumcairne, which has been built to the 
order of the Astral Shipping Company, Limited (Messrs. 
Joseph Chadwick and Son, of Liverpool), by Messrs. Russel 
and Co., of Port Glasgow, was taken on the Clyde for trial 
on Wednesday, the 28th ult. Her principal dimensions 
are :—Length, 385 ft.; beam, 49 ft. 9 in.; and depth, 
moulded, 29 ft. The vessel bas been designed for a 
carrying capacity of about 7250 tons on a moderate 
draught of water, and has been built to Lloyd’s highest 
class, special survey. The propelling machinery, which 
has been constructed by Messrs. David Rowan and Co., 
of Glasgow, consists of a set of triple-expansion engines, 
having cylinders 26 in., 42 in., and 70 in. in diameter, with 
a stroke of 48 in., steam being supplied by three large 
boilers at a working pressure of 180 1b. per square inch. 


The s.s. Enosis, which has been built by Messrs. Swan, 
Hunter, and Wigham-Richardson, Wallsend-on-Tyne, for 
Mr. Angele Ambatielos, of Cephalonia, Greece (for whom 
Messrs. P. Wigham-Richardson and Co., of 5, Fen-court, 
London, are the mg Mg» was taken out to seaon Wed- 
nesday, the 28th ult., for her trial trip. The vessel is of 
the following leading dimensions; — Length over all 
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351 ft.; beam, extreme, 49 ft.; depth, moulded, 25 ft. 3 in. 
She has been built to take Lloyd’s highest class, and to 
carry a dead-weight cargo of about 6000 tons on a draught 
of 22ft. The machinery has been constructed by the 
North-Eastern Marine Engineering Company, Limited, 
Wallsend, and consists of a set of triple-expansion en- 
gines, having cylinders 23} in., 39 in., and 66 in. in dia- 
meter, with a 45-in. stroke, steam being supplied by two 
single-ended boilers working at 180 lb. pressure. On the 
— trip the machinery worked without the slightest 
itch. 





The screw steamer Alexander Kamburoff, built by the 
Blyth Shipbuilding Company, Limited, has just been 
added to the extensive fleet belonging to the Northern 
Steamship Company, Limited, of St. Petersburg and 
Copenhagen. is vessel, which measures 324 ft. in 
length, with a beam of 43 ft. 2 in., has been constructed 
to class 100 Al at Lloyd’s. Triple-expansion engines 
have been fitted by the North-Eastern Marine Engineer- 
ing Company, Limited, of Wallsend. They have cylinders 
23 in., 38 in., and 61 in. in diameter, with a 42-in. stroke, 
steam being supplied by two large boilers working at 
180 lb. pressure. The vessel was taken to sea on Friday, 
the 2nd inst., for trial, a good speed was maintained, the 
ship giving every satisfaction, and the engines working 
smoothly during the trip. 


Messrs. Cammell, Laird, and Co., Limited, launched 
from their works at Birkenhead, on Saturday, the 3rd inst., 
a steam-yacht, the Portia, built to the order of Mr. H. A. 
Foster, of emery: Bradford, from designs by Mr. St. 
Clare J. Byrne, of Liverpool. The Portia is built to 
Lloyd’s highest classification for yachts, and is of Siemens- 
Martin steel up to the gunwale. Her dimensions are :— 
Length over all, 193 ft.; beam, 25 ft. 6 in.; depth, amid- 
ships, 15 ft. 3in.; and her tonnage is 500 tons. Her 
machinery consists of a set of vertical triple-expansion 
engines, having cylinders 14 in., 23 in., and 38 in. in dia- 
meter, with a 2-ft. stroke, working at 175 lb. pressure. 
Steam is supplied by a steel cylindrical boiler, having 
three corrugated furnaces. 











Rating oF Macnuinery.—A special meeting of the 
Lincoln Chamber of Commerce was held on Monday, the 
president, Mr. F. H. Livens, presiding, to consider the 
rating of machinery. At the outset the president read 4 
letter from Mr. G. Li. Haslehurst, which dealt with the 
inequitable way in which valuations were made. He 
then said the urgency of the question originated with the 
case decided in the House cf Lords in December, which 
was an appeal by a Mr. Kirby, who had some small 
engineering works in Leeds and the Hunslet Union. The 
rent paid was 26/. per annum, with 22/. as the rateable 
value, and the guardians had proposed to increase this 
to a rateable value of 45/. Other assesaments imme- 
diately jumped up, and in the case of a firm of 
federated engineers the old assessment was 4134/. and 
the new assessment was 87007. In 1896 a Royal Com- 
mission was appointed, and the report was against 
the inclusion of anything in the way of machinery in 
rateable value, except such as was for producing or 
transmitting first motive power or for heating and light- 
ing. The Scotch were not slow in taking advantage of 
the recommendation, and in 1902 an Act was passed for 
Scotland embodying it exactly, so that at present, as far 
as Scotland was concerned, the question was settled. He 
moved that, on account of the uncertainty attached to 
the assessment of machinery for rating purposes in this 
country, and the possibility of such assessments being 
unduly increased, it was of the utmost importance that 
the recommendations of the Royal Commission on Local 
Taxation of 1896 should be made law in England and 
Wales, and that English machinery-owners and users 
should be assessed on the same lines as were fixed for 
Scotland by the Land Valuation (Scotland) Act, 1902, 
Other speakers followed, and the resolution was carried, 
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THE BELLAMY 


ROAD-TRACER. 


CONSTRUCTED BY MESSRS. W. F. STANLEY AND CO., LTD., ENGINEERS, LONDON. 




















Fie. 1. 


Messrs. W. F. Stantey AND Co., Limirep, of 
Great Turnstile, Holborn, have recently brought out | 
_ & new pattern of road-tracer, an inst.ument which 

has been very largely used in India and the Colonies 
in the construction of roads. The new type of this 
instrument, which is shown in Fig. 1, above, has 
been devised by Mr. C. V. Bellamy, Director of 
Public Works at Lagos, West Africa, a civil engi- | 
neer of somewhat wide experience in the Colonies. 
The fact that in Cyprus alone some hundreds of miles 
of roads were laid out and constructed with the aid 
of this new pattern of simple and familiar instrument 
is sufficient to show that in its present form it is past 
the experimental stage. The first of the new type 
was made in the workshops of the Public Works 
Department at Nicosia, in Cyprus, some three or four 
years ago, and in the time which has elapsed since 
then, others have been made in the same shops, each 
successive instrument being an improvement on its 
predecessor, so that with the appliances at the com- 
mand of Messrs. Stanley it may be assumed that the 
highest form of efficiency has now been reached. 
Previous types of road-tracer vary slightly in minor 
details, but consist for the most part in a heavy 
weight moved by means of a screw along a graduated 
rule, attached to the side of the sight-tube, which is 
divided according, to the gradients required. The 
chief difference between this style and Mr. Bellamy’s 
pattern lies in the adoption of the arc of a circle 
for the vernier, instead of a straight scale. This 
admits of greater nicety in the divisions of the 
vernier, and allows also of the latter being divided 
into degrees and minutes, as well as into es. This 
vernier forms the lower limb of a segmental frame hung 
vertically from a horizontal spindle secured to a wooden 
staff or holder. The weight for ensuring the horizon- 
tality is attached to a pendulum swinging from the 
same fulcrum as the segmental frame, and moving in a 
vertical plane parallel with that of the frame. The 
sight-tube is fixed to the frame. Theoretically, the 
pendulum must always swing to the vertical; there- 
fore, when the sight-tube is accurately fixed at right 
angles to the pendulum, the line of sight must be | 
horizontal. The point of intersection of the centre | 
line of the pendulum with the vernier, when the pen- 
dulum and the sight-tube are at right angles to each 
other, is taken to be zero, and the vernier is marked 
off on either side of this point in grades or degrees, | 
every such division of the vernier representing a varia- | 
ion in the sight-plane from the horizontal, one way | 
or the other. he weight is moved along the arc 
of the frame by means of a milled head and pinion | 
fixed on the pendulum, which engages a rack on the | 
is also | 
whereby, in case a long distance of the | 





outer edge of the segmental frame. A clamp 
provided, 





Fie. 2. 


same gradient has to be run, the instrument may be 
fixed at this gradient, and the risk of a movement of 
the scale while changing the point of observation may 
be avoided. In fact, in actual practice it is usual to 
make all adjustments of the instrument at the office, 
the workmen being directed never to alter it them- 
selves. Further improvements over previous types 
will be found in the fittings of the sight-tube, which is 


| furnished with adjusting-screws, as in the telescope 


of a level, so that the tube may be adjusted from time 
to time should it get out of order from long or rough 
usage. The eye-pieces also are made reversible, being 
fitted with sliding shutters, so that in case a back- 
reading requires to be taken, this may be done by 
merely changing the shutters, and without unclamping 
the instrument or altering the vernier. 

It is claimed for Mr. Bellamy’s pattern that, with 
the improvements introduced, it combines all the 
simplicity and handiness of older patterns with a 
degree of accuracy, for gradient work, only to be sur- 
passed by the level or theodolite. It is strongly made, 
in gun-metal, and possesses no complicated parts liable 
to get suddenly out of order ; but, however simple in 
construction this kind of instrument may be, it is 
capable of being employed largely in preliminary 
survey work in connection with roads, railways, or irri- 
gation works, &c., in the Colonies. The fact that the 
road-tracer has not been so employed in the past is due 
in no small degree to the difficulty, amounting in some 
cases to an absolute impossibility, of obtaining accu- 
rate results with the older patterns, owing to their 
liability to get out of order. There is, it is p Find y no 
reason whatever why the new pattern, above illus- 
trated, should not be employed in situations where 
heretofore it has been deemed necessary to use the 
level, the only further requisite being a little skill and 
intelligence on the part of the operator. The sight- 
staff, it will be seen from Fig. 2, is of an unusual 
pattern, which has been adopted as the result of 
experience, being much more visible in woods and 
jungles than the plain cross commonly used. 

Mr. Bellamy will be remembered by our readers as 
the author of a paper describing the process of manu- 
facturing iron followed by a tribe of natives of West 
Africa, which was read at the meeting of the Iron and 
Steel Institute held in New York last year, and which 
was reproduced in our issue of January 6 last. He is 
the author of a number of other papers, and has re- 
cently compiled a gevlogical map of Cygoen. 











THe Mipitanp Raitway AND SreamM-Coacues.—The 
Midland Railway Company has commenced a steam-coach 
service on three short branch lines between Derby and 
—* Derby and Melbourne, and Derby and 

idley. 


INDUSTRIAL NOTES. 


THE report on trade unions in 1902-4, by the Chief 
Labour Correspondent to the Board of Trade, is a re- 
sumption of the series commenced in 1886, and sus- 
pended in 1901. The present report covers three 

ears, with comparative tables, going back to 1895. 

he total number of separate workmen’s trade unions 
reported on is 1148, many with hundreds of branches; 
the total membership was 1,866,755. During the 
three years of depression in trade there was a 
decline in membership in many unions, as in pre- 
vious periods of depression. The total decline 
from 1901 to the commencement of 1905 was 
74,119, or 3.8 per cent. The total was, however, 
higher than in 1899, or from 1892 to 1898. The decline 
was more marked in the smaller than in the larger 
unions, the labourers’ unions experiencing the greatest 
decline. The General Labourers’ Union lost 30,000 
members in the three years, or 19.4 per cent. But these 
were ‘‘ the fighting unions,” with no benefits attached, 
except strike pay, funerals, and other small benefits. 
The mining and quarrying unions also lost 30,000, or 
5.5 per cent. The tailoring trades lost 18 per cent., 
and the transport group 7 per cent. There was a 
gain of 12,000, or 23.6 per cent., in the Public 
Authorities’ Employés’ unions. There was also a 
gain of 7.1 per cent. in the printing trades group. 

uring the ten years, to date of report, there was a 
gain of 32 per cent. of membership, shared fairly 
in all the other chief groups, = the clothing 
trades. In mining and quarrying the increase was 
74 per cent. The great federations in those industries, 
and the success of the miners’ members in Parliament, 
will account for much of this increase. In the aggre: 
gate membership 125,094 female members are included, 
or about 6.7 per cent. of the whole. Of these, 90,000 
are in the textile trades; the cotton industry alone 
accounts for 77.4 per cent. of the total. 

The details and tables in this volume, as in previous 
reports, deal only with 100 of the principal unions, 
but these include over 60 per cent. of the aggregate 
membership. The income of these amounted in 1904 
to 2,097,470/., and the expenditure to 2,042,165/. 
The aggregate balance in hand was 4,616,230/., or 
8ls. 104d. per member. A margin of over 4/. is 
considered very safe even in societies paying the 
largest benefits. In this group there are 1,127,529 
members, representing all the principal trades. In 
spite of depression in trade, there has been a gain of 
522,914/. since 1901. During the past ten years covered 
by the tables, those 100 trade unions have spent 
16,060,0007. Of this total, 2,343,000/., or 14.6 per cent., 
was spent on pan a9 pay, and 3,608,000/., or 22.5 per 
cent., on unemployed benefit, and 6,658,000/., or 41.4 
= cent., on other benefits—sick, superannuation, acci- 
dent, funeral, &c. The remainder—3,451,000/., or 21.5 
per cent.—was expended upon management, salaries, 
rent, printing, stationery, postages, and miscellaneous 
expenses, inclusive of Labour representation in Parlia- 
ment. There is a table which sets forth the several 
amounts expended in each of the ten —. It is 
singular, but gratifying, that the expenditure on dis- 
putes was considerably less in the last two years of 
the decade than in any previous year, notwithstanding 
the fact that depression in trade led to a tendency tu 
reduce wages. In 1897 the proportion of the total 
expenditure spent on strikes was 34.6 per cent.; in 
1898, 22.1 per cent. The average in the last two years 
was only 7.4 per cent. This reduction was as much 
due to the conduct of the employers as to moderation 
by the men. 

Particulars are given of the total number of all the 
unions in groups, of the aggregate number of branches, 
and of members. It is significant that the first ‘four 
main groups of trades account for 1,284,331 members, or 
69 per cent. of the total ; these are the building trades, 
mining and quarrying, engineering, shipbuilding and 
metal trades, and the textile industries. The ten- 
dency towards amalgamation is noticed as one cause 
of the decline in the number of separate unions. In 
the three years under review there were 54 cases 
of absorption or amalgamation. In the same period 
93 new unions came into existence, and 130 were dis- 
solved, besides the 54 absorbed. Particulars are given 
of the amalgamations during the period. The propor- 
tionate increase and decrease are given in a table for 
each group. There was an increase of 62 in the number 
of trades councils, and of 171,637 of membership in 
trades councils, during the ten years 1895 to 1904. In- 
formation is given of the growth of labour federa- 
tions; but these have been dealt with in previous 
‘**Notes,” and need not be repeated here. There are 
local federations in some trades, as well as the general 
federation of trades, as, for example, in the engineer- 
ing, shipbuilding and allied trades, printing and allied 
trades, building trades, the hoisery trades, and the 
Federation of Miners in England, Wales, and Scot- 
land. The present report: will bear comparison 
with the best American reports of the Bureau of 
Labour. 





The report of the Boilermakers and Iron-Ship- 
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builders is again encouraging. The total number of 
members on the funds was 6756-—previous month, 
7565. The decrease was almost wholly in the number 
of unemployed, which declined from 4022 to 3324. 
On sick Tenet, 2103—previous month, 2089 ; super- 
annuation benefit, 1329—previous month, 1344. The 
decrease of unemployed in two months was 1474. 
This is encouraging ; but the number is still large. The 
outlook is propitious, and the —— brighter fcr 
the near future. The expenditure for the month was 
10,324/. 8s. There was a net increase in membership 
of 51, after allowing for deaths and those out of limits. 
The report notes with satisfaction the advance in the 
engineering shops on the North-East Coast of 1s. per 
week on time rates, and 24 per cent. on piece rates, 
dating from the first full pay-day in February ; and in 
the shipyards of ls. 6d. per week on time rates, and of 
5 per cent. on piece rates, to date from March 7 and 
17 respectively, according to the sections affected. 
The weekly payment of wages on the Clyde is also 
dealt with, the vote thereon being taken. It was 
pointed out in the circular that in case of a dispute 
the costs will be very heavy, so that the members may 
know that the struggle will be a severe one. The 
general secretary contributes an article on the suc- 
cesses of the Labour Party at the General Election. 
Fifty-four members, divided into three groups, were 
returned. The two candidates of the Boilermakers and 
Iron-Shipbuilders’ Society were defeated. The name 
of each of the successful candidates is given, and the 
trade he has followed. Mr. Cummings adds seven 
names to the fifty-four above oe to as labour 
supporters generally, though in socia ition the 
conaet be said to be le the Tneer — , 

The Amalgimated Engineers’ Journal for March 
reports that trade has improved, and that the number 
of unemployed members has decreased. This is a 
significant decrease as compared with January, 1905, 
when 6500 were on the unemployed list, whereas at 
the end of January this year there were only 3000. 
The indications are in favour of a still further decrease. 
There is an —— to the members to increase the 
number of members to over 100,000 as more men get 
into employment. The chances are favourable to this, 
for the success of Labour representation will cause 
waverers tocome in. Nothing succeeds like success. 
Nominations are asked for the post of assistant secre- 
tary in the place of Mr. Glennie, resigned. The 
Journal has reprinted a verbatim report of the general 
secretary's maiden speech in the House of Commons— 
a speech which was well received by the House ; but 
Mr. Barnes has been modest enough to leave out the 
‘**cheers.” There is also a good report of the recep- 
tion and conference of the Labour Members at the 
Memorial Hall, London; this refers to the 29 or 30 
now claimed by the Labour Representation Committee. 

Some interest has been evoked by the Member for 
Stoke, who stated in a speech that he could not afford 
a Parliamentary life upon 2/. 103. per week. All the 
Labour members, except those representing the miners, 
had to get their own living as best they could up to 
the election of 1892; that is, for the 18 years pre- 
viously—1874 to 1892. Of the dozen members elected 
in 1885, the miners had their salaries as officials of the 
union, and Mr. Joseph Arch had an allowance from 
his union ; all the rest had to work at something. But 
they had no union pay, or pay by subscriptions. 
Labour members now are mostly in clover, for they 
have an assured income from one source or another ; 
but their expenses are heavier. 


The report of the National Union of Boot and Shoe 
Operatives states that the state of trade is about the 
same as in January, except that in a few centres the 
heavier branches are slack. The cost of materials 
has increased, and in the heavier sections the call is 
not so great as formerly, as people ride more, locomo- 
tion being cheap and general. But employment is 
better than a year ago, the number employed 
having increased 45 per cent., and the wages paid 
by 6.4 per cent. As compared with the previous 
month, the improvement was better by 1.3 per cent. 
There were more disputes in the month—in London, 
Stafford, Norwich, and other places. There was 
also what is characterised as\‘‘ an illegal strike” at 
Leicester. The case was referred to the Conciliation 
Board, but the result was not known at the date of 
the report. There is to be a biennial conference in 
Whitsun week, at Glasgow ; the proceedings will be 

neral in character. The report gives a list of the 

abour members, as in most other labour reports. 
One of the Boot and Shoe trade elected candidates is 
having a year at the Ruskin College, Oxford. How 
many of the older Labour members had that chance? 
Not one. 

The Government has undertaken another piece of 
legislation, which ought to be of great advantage to 
Jabour—namely, an amendment of the Truck Acts. 
It would be a useful piece of work if the whole of the 


Acts and provisions in other Acts were consolidated. 
Here is an excellent opportunity. There are abouta 


dozen Acts in all that could be remodelled into a 
codified statute. Parliament should simplify the law, 
rather than pass Act upon Act, and so complicate it. 
The Operative Printers’ Assistants’ Society has won 
a great victory in the Court of Appeal, after a long 
and costly trial. The Court below had found for the 
laintiffs, Messrs. Ward, Lock and Co., a well-known 
leaden firm, the damages being 650/. and costs. 
Against this decision the defendant society appealed, 
with the result that, upon all the counts, the Court of 
Appeal reversed the decision. Lord Justice Vaughan 
Wi liams delivered judgment, and Lord Justice Stirling 
and Lord Justice Moulton concurred. The appeal bein 
allowed, the sum of 650/., paid into Court, was orde' 
to be refunded, with costs against the firm. Whether 
or not the firm will appeal to the House of Lords 
remains to be seen. Counsel intimated that probably 
his clients would appeal, but notice thereof was not 
given. After the remarks of the Judge, perhaps they 
will think twice before doing so ; for not only was 
judgment given for the Society on all the issues, with 
costs, but his Lordship said that Mr. Justice Darling 
‘*had misdirected the jury in several particulars.” 
The acquittal of Mr. Smith, the general secretary of 
the union, of the conduct imputed to him, was absolute. 


The Federated Employers’ Parliamentary Com- 
mittee have sent a circular letter to Members of 
Parliament containing their objections to the Labour 
measures introduced in the shape of Bills which have 
for their object the alteration of the conditions of 
employment between employers and workmen. The 
two first Bills introduced are the Trade Union and 
Trade Disputes Bills of Mr. Hudson and Sir Charles 
Dilke. The latter, the circular says, is the more 
drastic, being on the lines of the Bill of last Session. 
The employeta’ committee are opposed to both Bills, 
on the ground that trade unions should be answerable 
for the acts of their officials.. Picketing is denounced 
as a public nuisance, as it offers opportunities for in- 
timidation. The Coal Mines EKight-Hours Bill is also 
condemned, as well as the Mines Regulation Bill. 
Objection is taken to the Wages Board Bill, Persons 
in Charge of Engines and Boilers, and Inquests 
Fatalities Bills. 





Social legislation is evidently the order of the day. 
Last week the Labour Members practically scored in 
at least three —— :—1l. As regards the conditions 
of labour in the oyal Dockyards. The amendment 
was by leave of the House withdrawn, but the Secre- 
tary to the Admiralty gave a pledge that the matters 
referred to should have sympathetic attention. He 
further promised that the representatives of the men 
should have free access to the highest officials without 
having to submit their —— and proposals to 
subordinate officials at the dockyards. Disputes and 
misunderstandings will often be averted by this free 
access to the highest authority. 2. The Bill to pro- 
vide free meals to young children under certain 
conditions was read a second time, and was referred 
to a Select Committee, the Government having pro- 
mised to give facilities for its passing through all its 
stages upon the measure being reported to the House. 
OF course, great care will have to be taken in this 
matter on the ground of expense; but really the nation 
cannot afford to breed a population of half-starved 
children of-the class which in after life swell the ranks 
of the unemployed. Waste in human life is almost as 
bad under civilisation as in nature’s savage state. 3. 
The equalisation of rates in the Metropolis is a measure 
to relieve the poor from burdensome taxation. The 
richer boroughs or parishes will have to help to pay the 
cost of the poorer parishes. The districts which will be 
most benefited are Poplar, Bethnal Green, Shoreditch, 
Stepney, and others of a like character. West and 
East Ham are outside the area to be benefited. With 
the increased cost of feeding hungry children and the 
added burdens in aid of the unemployed, it is to be 
hoped that the Poor Law Commission will devise 
means whereby local expenditure can be regulated and 
controlled, or the ratepayers will become alarmed at 
the rapid growth of local taxation. 


The position of the iron and steel trades in the 
Midlands changed somewhat last week. The tone 
was not so strong as it was some weeks ago; but it is 
thought that the downward tendency is temporary 
only, and that quarter-day will see a turn for the 
better again. There are, it is said, plenty of contracts 
on hand, but the consumers will not specify, and con- 
sequently some of the firms have a difficulty in keep- 
ing the men fully employed. Best-bar makers are 
well engaged on railway and shipping orders at full 
rates, but makers of common iron complain of losing 
ground. 





There was only a moderate attendance on the Man- 
chester Iron ‘Change at last week’s market, and the 
business done was ona limited scale. Pig iron was 
rather weak in price. In finished iron a fair business 





is being done generally, and the prices of bars are well 





maintained. The steel business is steady. Sheets were 
in request at full rates, and also plates for boilers and 
tanks, and material for girder and bridge work. The 
prospects are not bad. 

The scheme for the regulation of wages in the 
cotton trades still lags, but it is hoped that a 
scheme will be adopted. Both employers and em- 
ployed have prepared proposals, and the joint com- 
mittee will meet to discuss the details; but neither 
side seems to be in a hurry. Some of the hesitancy 
may have arisen owing to the attitude of the South 
American Cotton Growers’ Association, which, it 
appears, has decided to raise the price of cotton to 
15 cents per pound. Home speculation and difficulties 
in connection therewith may have caused delay. 





A huge lock-out of textile operatives is threat- 
ened in Dundee. In consequence of the strike early 
in last week, the employers conceded an advance of 
5 per cent. in wages to two of the sections of workers, 
and these would have resumed work, but on Friday 
last there was a new development, the other sections 
refusing to work unless they too participated in the ad- 
vance. The employers thereupon met to consider 
the situation, with the result that they gave to the 
operatives the option of returning to work up to 
Thursday, the 8th inst., all the mills being thereupon 
closed. If there is no settlement, 35,000 operatives 
will be locked out. 

The Scotch coal-owners connected with the Con- 
ciliation Board, at a conference held in Glasgow on 
Thursday last, refused to concede the miners’ demand 
of 124 per cent. increase in wages, or 6d. per day 
advance. In consequence of this refusal the conference 
was adjourned, but without a date being fixed. It is 
said that 70,000 men are involved in the dispute. 





Efforts are being made to avert the threatened great 
coal strike in America. It would appear that some of 
the representatives of the great coal-consuming indus- 
tries fear the result, especially those engaged in iron 
and steel works and other branches of trade which 
depend so much upon a liberal supply of fuel at 
reasonable rates. The President is also anxious to 
avert a strike. 

The War Office has acceded to the request of the 
workmen employed in the ‘“‘ danger-building” of 
Woolwich Arsenal to pay the men eraeten instead 
of piece-rates, as it was pointed out that the rush of 
piece-workers to earn all they can increases the 
danger. It is said that the lyddite explosion some 
time ago, which killed eighteen men and did great 
injury, was the result of such rush. 


The dispute at the Dunlop Tyre Works at Aston, 
Birmingham, seems likely to develop into a serious 
strike, unless some settlement is effected. At first 
there was a strike of seventy moulders (not iron- 
founders of the engineering section) against a proposed 
reduction of 25 per cent. in some cases, in others of 
174 per cent. The demand of the men is for 7d. per 
hour—not a high rate. The managers, it is said, 
offered a concession of 4d. per hour on the old day- 
rates, the highest being about 54d. per hour. This 
was declined. It is thought probable that all the 
mills will be stopped, the total employed being over 
1000 hands. 

It is reported that there is a shortage of hands in 
the cotton trade, estimated at 30,000 operatives, The 
wages were never higher, especially in North-East 
Lancashire. Mills are rising up on every hand. 








THE EFFECT OF ADMISSION PRESSURE 
ON THE ECONOMY OF STEAM-TURBINES. 
By T. Stevens and H. M. Hopakt. 

- (Concluded from page 292.) 

FuRTHERMORE, in all analyses of this character the diffi- 
culty arizes that a turbine is designed for some particular 
pressure, vacuum, or amount of superheat, and hence it is 
argued that comparative tests, when one of these condi- 
tions is varied, do not afford correct information as to the 
relative economy of turbines designed for the different 
conditions, While this is to some extent true, the con- 
clusions drawn from a single turbine operated under 
varied conditions may nevertheless often afford a fairly 
good idea of the influence of such variations, even when 
a special design is provided for each case. Thus there 
have been publi by Barker (ENGINEERING, February 
19, 1904, 270) the two curves shown in Fig. 11. 
These show the variation in economy, with varying vacuum, 
for the case of two turbines, one (curve A) designed to 
run non-condensing, and the other (curve B) designed to 
run condensing. The curves fall very close together, and 
the conclusions drawn from either curve would, for the 
practical engineer, give the required information for 
either case with sufficient accuracy. Both curves were 
taken at full-rated load. ; 





It is next necessary to investigate the effect of varying 
vacuum at other than full-rated load. Fig. 12 contains 
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Curves showinz the variation in steam consumption, with 
an increase in vacuum, for a 600-kw. Parsons turbine (non- 
condensing tyre) and a 300 kw. Parsons turbine (condensing 
type) at full rated load (‘‘ Curtis Steam Turbines,” by J. H. 
Barker, ENGINEERING,Vol. Ixxvii., page 270, February 19, 1904). 

A. 500-kw. Parsons turbine (non-condensing type), with an 
absolute steam pressure of 11.6 = per sq. cm., no super- 
heat, and running at 1800 r.p.m. . 300-kw. Parsons turbine 
(condensing type), with an absolute steam pressure of 12.3 kgs., 
no superheat, end running at 3000 r.p.m. 
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Curves showing the variation in steam im, with an 
increase in vacuum, for a 300-kw. Westinghouse- Parsons 
turbine at various loads, with a constant absolute steam 
pressure of 11 kgs. per sq. cm, and no superheat (‘‘ Steam- 
Turbine Power Plants; Notes on their Equipment and 


Operation,” by J. R. Bibbins ; paper presented before the 
American Street Railway Association, St Louis, 1904). 
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Curve showing the steam consumption at no load of a 500- 
kw. Parsons turbine, with varying vacua and with an absolute 
steam pressure of 10.9 kgs., and no superheat. 
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Curvcs showing steam consumption in kilogrammes per kilo- 


watt-hour ,of a 500-kw. Parsons turbo-generator from no load 
to full load ; non-condensing to 93.5 per cent. vacuum. 
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Curves showing the variation in steam consumption, with 
an increase in vacuum, for a 500-kw. 2600 r.p.m. Parsons 
turbo-alternator at various loads, with a constant absolute 
steam pressure of 10.85 kgs. per sq. cm., and no superheat 
(“Trials of Steam-Turbines for Driving Dynamos,” ly C. A. 
Parsons and G. G. Stoney; International Engineering Con- 
gress, Glasgow, 1901). Table VIII. 
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_ Curves showing the percentage variation in steam consump- 
tion, with an increase in vacuum estimated as a percentage of 
the steam consumption at 86.6 per cent. vacuum, for a 300-kw. 
Westinghouse-Parsons turbine at various loads, with a con- 
stant absolute steam pressure of 11 kgs. per eq. cm., and no 
superheat (“‘Steam-Turbine Power Plants; Notes on their 
Equipment and Operation,” by J. R. Bibbins). 
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Curve showing the steam consumption, at various rated 
outputs, of Parsons turbo-generators at full-rated load when 
running non-condensing. 
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Curves showing the percentage decrease in steam consump- 


tion of Parsons turbc-generators per per cent. increase in 
vacuum. 


A. Curve showing the percentage decrease in steam con- 


sumption of Parsons turbo-generators per per cent. increase 


results published by Messrs. Parsons and oe ag They | 
ate to tests of a 500-kilowatt set at quarter, half, and 
ull load, and at varying vacua. The corresponding | 
curves in Fig. 13, above, have been deduced by represent: | 
ing the steam consumption at 86.6 
: in ea h case. From the relative positions of the three 
Urves of Fig. 13, it is evident that the percentage de- 


per cent. vacuum by | obtain r . 
It is assumed that the percentage improvement in 
economy with increasing vacuum is independent of the Table VIII. of Mesers. Parsons and Stoney’s paper, 


in vacuum at full-rated load. B. Ditto at half-rated load. 


C. Ditto at quarter-rated load. 


Bibbins on a 300-kilowatt turbine. 
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Curves showing the percentage variation in steam consump- 
tion, with an increase in vacuum estimated as a percentage of 
the steam consumption at 86.6 per cent. vacuum for a 500-kw. 
2500 r.p.m. Parsons turbo-alternator at various loads, with a 
constant absolute steam pressure of 10.85 kgs. per sq. cm., 
and no sugerheat, 
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Curve showing the steam consumption in kilogrammes per 
hour of a 509-kw. Parsons turbo-generator from no load to 
full load ; non-condensing to 93.5 per cent. vacuum, 
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Curve showing the variation in steam consumption, with an 
increase in superheat, for a 3200 kw. Brown-Boveri-Parsons 
turbo-generator at various loads, with a constant absolute 
steam pressure of 10 kgs., and a constant vacuum of 90 per 
cent. (‘‘Elektrotechnische Zeitschrift,” Heft 34, page 749, 
August 25, 1904). 

A. With 105 deg. Cent. of superheat. B. With 50 deg. 
Cent. of superheat. 


& ” 


8 





uv bs. 


Stearn 
per Hu Hour 


Porcertage of Full Reted Load 929 


Curves showing the variation in steam consumption at 
various loads, with varying superheat, of a 1250-kw. Westing- 
house-Parsons turbine (‘Some Theoretical and Practical 
Considerations in Steam-Turbine Work,” by F, Hodgkinson; 
Trans. Amer. Soc. of Mech. Engineers, vol. xxv., May, 1904). 

Curve A. Absolute pressure of 11.6 kgs., with 93.5 per cent. 
vacuum, and no superheat. Ourve B. Absolute pressure of 
11.6 kgs., with 93.5 per cent. vacuum, and 55.5 deg. Cent. of 
superheat. 


| Neither the tests of Messrs, Parsons and Stoney, nor 
| those of Bibbins (Figs. 14 and 15), are as clear as the 
|might have been made by these authors, This will 
appear from the following considerations. 
n Fig. 16 is given a curve of the steam consumption 


In ri. 14 and 15 are given corresponding results of a 500-kilowatt turbine set at no load, with varying 
by 


vacuum, an absolute steam pressure of 10.9 metric 
| atmospheres, and no superheat. This is plotted from 


crease in steam consumption is, for a given increase in | degree of superheat. There is as yet an insufficiency of | and, extended as shown by the dotted line, indicates that 


vacuum, greater the less the load, = 


lished data to permit us to verify this assumption. 


the steam consumption when running non-condensing 
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Ourves showing the variation in steam consumption, with an 

increase in superheat, for a 1250-kw. Westinghouse-Parsons 
turbo-generator at various loads (‘‘Some Theoretical and 
Practical Considerations in Steam-Turbine Work,” by F. Hodg- 
kinson ; Trans. Amer. Soc. Mech. Engineers, vol. xxv., May, 
1904). 
A. Absolute steam pressure of 11.4 kgs., with 90 per cent. 
vacuum and no superheat. B. Absolute steam pressure of 
11.4 kgs., with 90.5 per cent. vacuum and 42 deg. Cent. of 
superheat. ©. Absolute steam pressure of 11.4 kgs., with 94 
percent. vacuum and nosuperheat. D. Absolute steam pres- 
sure of 11.5 kgs., with 94 per cent. vacuum and 43 deg. Cent. 
of superheat. 
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Curve showing the steam consumption for a 750-kw. Par- 
scns steam turbine at a constant absolute steam pressure of 
11.6 kgs. and a vacuum of 93.5 per cent. under varying condi- 
tions of superheat. 

A. Dry saturated steam. B. 55.5 deg. Cent. of superheat. 
C. 83.5 deg. Cent. of superhcat. 


Fig. 28. 
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Curves showing the variations in the full-load steam con- 
sumption, with varying superheat, of a Parsons turbine. The 
results are expressed in terms of the steam consumption, with 
50 dey. Cent. of superheat taken as 100. 
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Curve showing the steam consumption at full-rated load for 
the Parsons steam turbine, with a constant vacuum of 86.6 
per cent. and 50 deg. Cent. of superheat. 


would be 2900 kilogrammes per hour, or 3.10 times as 
this same hour, with about 130 lb. steam pressure and no superheat. 


great as for an 86.6 per cent. vacuum. In 


per of Messrs. Parsons and Stoney is found the fol- In larger sizes, of 1500 kilowatts with 200 lb. steam 
owing statement ;— 
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Curves showing the variation in steam consumption, with 
an increase in superheat, for a 400-kw. Westinghouse-Parsons 
turbo-generator at a constant vac of 93.5 per cent. (*‘ Some 
Theoretical and Practical Considerations in Steam-Turbine 
Work,” by F. Hodgkinson ; Trans. Amer. Soc. Mech. Engi- 
neers, vol. xxv.,.May, 1904). 

Curve A. Dry saturated steam at 11.8 kgs. absolute pressure. 
Curve B. 55.5 . Cent. superheated steam at 12 kgs. abso- 
Inte pressure. Curve C. 100 deg. Cent. superheated steam at 
11.9 kgs. absolute pressure. 
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Curves showing the steam consumption of various sizes of 


, 26. Parsons steam turbines at full-rated led; with a varying 
aa degree of superheat. \ 
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_ Curves showing the variation in steam consumption for an 
increase in superheat at various percentages of full load for 
a 400-kw. Westinghouse- Parsons turbine, at a constant 
vacuum of 93.5 per cent. and a mean absolute steam pres- 


sure of 11.9 kgs. (‘‘ Brake Tests of a 400-Kw. Westinghouse- 
Parsons Steam-Turbine ;” ENGINEERING, page 559, October 21, 
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29 Curves showing the decrease in steam consumption at full, 
= half, and quarter load per degree Centigrade increase of super- 
heat of a Parsons turbine. 
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Curve showing the decrease in the full-load steam consump- 
tion per deg. Cent. increase of superheat of a Parsons turbiue. 
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Curve showing the steam consumption at quarter load for 


the Parsons steam turbine, with a constant vacuum of °6.6 
per cent. and 50 deg. Cent. of superheat. 


| per kilowatt-hour, non-condensing, has been guaranteed, 
| and is expected to be easily attained, if not surpassed. 
| From the data contained in this statement, it would 
seem that for running non-condensing with no superheat 
| there would be a full-load steam ———- —_ kilo- 
| grammes per kilowatt-hour for a 500-kilowatt set. 
” esi a soo |8 We meds have sufficient data for the 500-kilowatt set to 
Rated Output w Kilowatts 9306 | work out the ileal ¢ construction shows in i 
Curve showing the steam consumption at half load for the We obtain the full-load point for other than an 0. 
Parsons seam Sardine, with a constant vacuum of 86.6 per | vent, vacuum by spplying rcentage corrections obtained 
cent. and 50 deg. Cent. of superheat. from the curve of Fig. 11, page 323. The steam a. 
sumptions at no load for different vacua are obtain 
‘from Fig. 16. We then draw straight lines connecting 
‘In non-condensing plants also many tests have been these two points, and can thus obtain the steam .* 
made; but, as will be expected, the steam-turbine com- sumptions at intermediate loads by interpolation. 10 
pares rather more favourably with the reciprocating | the curves of Fig. 18 we obtain the steam consumption 
engine in condensing types. In a 100-kilowatt size a|in kil mmes per hour, but from these ae 
consumption of 391b. per Loeutt-heor has been attained, readily deduced the steam consumptions expressed bs re 
and in a 250-kilowatt turbo dynamo 38 Ib. per kilowatt-_ ap ym per kilowatt-hour. as shown in Fig. 19. uide 
y the conclusion embodied in the curves in Fig. 10, page 
323, we have obtained the 
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Fies. 34 To 37. Curves showing the comparisons of full-load steam consumptions of steam Fias. 38 To 41. Ourves showing the comparisons of full-load steam consumptions of steam- 
turbines under the extreme conditions—absolute admission pressures of 16 kgs. and 7 kgs. turbines under the extreme conditions— absolute admission | oy nen of 16 kgs. and 7 kgs. per 
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Fies. 42 to 45. Curves showing the comparisons of full-load steam consumptions of steam turbines under the extreme conditions—absolute admission pressures of 7 kgs and 16 kgs. per 
sq. cm.; vacua of 86.6 and 93.3 per cent., with superheats of 50 deg and 100 deg Cent. 
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Crease of absolute admission pressure over the range from 7 kes. to 16 kgs. per 7 cm., and under various conditions of superheat and vacuum. Curve A refers to 86.6 per cent. 
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rated load, half load, and quarter load, the percentage de- 
crease in steam consumption per per cent. increase in 
vacuum. Thus by increasing the vacuum from 83.4 per 
cent. (25 in.) to 86.6 per cent. (26 in.)—{[mean vacuum 














= 85 per cent. (25.5 in.)]—we obtain the results shown 
in Table IT. 
Tase IT. 
} 
wus JS | Quarter Half Full 
| Load. Load. Load. 
per cent. | percent. per cent. 
Percentage decrease in steam) 
consumption per per cent. in- 
crease in vacuum for a mean 
vacuum of 85 per cent. (25.5 in.) 1.6 1.3 1.1 
Percentage decrease in steam 
consumption obtained by in 
creasing the vacuum from 
83.4 per cent. (25 in.) to 86.6 
per cent. (26 in.)—i.e., by a 
total increase of 3.3 per cent. 
(or of 1 in.) . én él 5.3 4.3 36 


An equal absolute increment in vacuum—i.e., 1 in.— 


from 86.6 per cent. (26 in.) upwards—t.e, to 90 per cent. 
(27 in.)—gives a considerably greater gereemtege im prove- 
ment in economy, as shown in Table EIT. 
Taste ITT. 
a Quarter | Halt | Pall 
d. Load. | Load. 








per cent. | per cent. | per cent. 
Percentage decrease in steam 
consumption per per cent. in- 
crease in vacuum for a mean 
vacuum of 88.3 p. c. (26.5 in.) | 
Percentage decrease in steam) 
consumption obtained by in-| 
creasing the vacuum from 86.) 
per cent. (26 in.) to 90 per cent. | 
(27 in.)—i.e., bya total increase) | 
of 3.3 per cent. (or of 1 in.) | 6.6 5.3 


2.0 1.6 1.4 


4.6 
~ The results in Tables IT. and I I. are brought together 
in Table IV., as also results for higher vacua. 

Tab.e IV. 


| Quarter | Half Full 
Load, Load. Load. 








| per cent. | per cent. | per cent. 

Percentage decrease in steam 

i ption heal A by in 

creasing the vacuum by 1 in. 

from 25 in. to 26 in. (83.4 per 

cent. to 86.6 per cent.).. » 5.3 4.3 3.6 
Ditto, 26 in. to 27 in, (86.7 per) 

cent. to 90 percent.) .. oe 6.6 5.3 4.6 
Ditto, 27 in. to 28 in. (90 pe 

cent. to 93.3 per cent.).. on 9.6 7.3 6.0 


Vacua above 28 in. are, in the present state of steam- 
condenser engineering, not generally economical pro- 
positions, owing to the considerable first cost and running 
expenses of the condensing eqnipment. 

Ve are now in a position to eliminate variations in 
vacuum used in the different tests — I.), and to 
reduce the steam consumption results to a standard 
vacuum of 86.6 per cent. (26 in.). 

The next variable relates to the dependence of the 
steam consumption — the degree of superheat. In 
Figs. 21 to 25, pages 323 and 324, are plotted curves from 
tests made on several sizes of turbines with varying 
degrees of superheat. For these curves the abscisse 
denote the percentage of rated full load. For the curves 
of Fig. 26, the abscisswe denote the degrees of superheat, 
it having been more convenient in the case of these tests, 
which were made at definite percentages of rated load, 
to plot the results in this way. The values of the steam 
consumption at rated full load have, for all these cases, 
been employed in plotting the curves of Fig. 27, in which 
superheats in degrees Centigrade are employed as 
absciss se. 

Fig. 28 is derived from the curves of Fig. 27 by repre- 
senting by 100 the steam consumption with 50 deg. Cent. 
of superheat. The mean curve drawn for this group is 
reproduced in Fig. 29, und may be taken asa fairly true 
indicator, for the Parsons type of turbine, of the amount 
by which the degree of superheat affects the steam 
economy at rated full load. 


TABLE V. 
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TABLE VI.—Snowine THE Steam ConsuMPTION WITH A Constant Vacuum OF 86.6. PER CENT. AND 50 Dro, 
CENT. OF SUPERHEAT FOR THE Parsons Steam TURBINE, WITH VARYING ABSOLUTE STEAM Pressvunzs, ag 
DERIVED FROM THE Test Rzsutts ON Tape I. (pages 290 and 291 ante). 





40 Per Cent. 


20 Per Cent. 


Steam Consumption in Kilogrammes per Kilowatt Hour for Various Percentages of 


Full Rated Load, 


80 Per Cent. | 


60 Per Cent. 




















But at light loads the effect of a given amount of super- 
heat is to improve the steam economy to a somewhat 
greater extent than at full load. This is evident from a 
study of Table V. 

An analysis of Table V. shows us that a given amount 
of superheat in degrees Centigrade occasions a percentage 
improvement in steam economy at 20 per cent. of full load, 
which may be roughly taken as some 25 per cent. greater 
than the corresponding  aeapener improvement at rated 
full load. The value varies greatly, however, and appears 
(see curves of Fig. 23 corresponding to 90 and 94 per cent. 
vacua) to be dependent upon the accompanying 
vacuum. There are, however, insufficient data for tracing 
out the extent of the dependence upon the vacua of the 
improvement in economy with increasing superheat, and 
it will not be taken into further consideration. The three 
curves in Fig. 30 relate respectively to quarter, half, and 
full rated load. 

The next step consists in reducing the test results set 
forth in Table I., pages 290 and 291 ante, to a common 
basis of 86.6 per cent. vacuum, and 50 deg. Cent. of ~ - 
heat. The results thus reduced are set forth in Table VI. 





In order to further examine the effect on the steam 
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5 | i ae ser he T oa “A & ee eee <a 11.75 10.25 
IV. 100 es .. | 1510!) 9.90 | 13.50 | 9.90 | 120 9.90 | 11.5 9.90 11.10 9.90 
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economy of variations in the admission pressure, all those 
tests in which the admission pressure was above 10 
absolute metric atmospheres per square centimetre have 
been brought together in Table VII , page 327, for which 
the absolute admission pressure has been taken at the 
average value of 12.5 metric atmospheres. Those tests 
in which the admission pressure was 10 and less than 10 
absolute metric ptenongheres have all been brought to- 
gether in Table VIII., for which the average pressure 1s 
8 absolute metric atmospheres. a 
In Fig. 31 the results at rated full load from Table V II. 
(12.5 absolute atmospheres) are plotted, using circles, and 
the results at rated full load from Table VIII. (8 abso- 
lute atmospheres) have been plotted, using crosses. ll 
these observations are evidently represented fairly well 
a for practical purposes by the single curve of the 
re. 

2 the same way the curves of Figs. 32 and 33 show 
the average results at half load and quarter load to be 
practically independent of the pressure. eer 

From these data we have deduced the curves in Figs. 34 
to 41, 325, which show the mean steam consumption 
of various sizes of turbo-generating sets at rated load, for 
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TaBLe VII.—Showing the Steam Consumption at a Mean 
Absolute Steam Pressure of 12.5 Kilogrammes per Square 
Centimetre, an 86.6 per Cent. Vacuum, and 50 deg. Cent. 
of Superheat, for the Parsons Steam-Turbine. 
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Rated 
40 per|60 per|80 per 
Cent. | Cent. | Cent. 
~ | 15.20} 18.40 
14.65 | 12.65 | 11.50 
14.40 | 12.40 | 10.50 
13.70 | 11.80 | 10.70 
13.20 | 11.70 | 10.5 
12.70 | 10.90 | 10.30 
13.50 | 11.90 | 10.60 
18.00 | 11.50 | 10.40 
11.70 | 10.50 | 9.95 
10.10} 9.50} 9.25 
11.20 | 10.20} 9.55 
12.10 | 10.80 | 10.10 
12° | 10.25| 9.40 
11.30|} 9.85} 9.05 
10.30} 9.10} 8.60) 
12.25 | 10.5 9.9 
11.1 | 10.2 9.60 
13.80 | 11.30 | 10 
12.3 | 11 10 
11.8 | 10.3 9.75 
11.4 | 10.1 9.1 
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11.6 | 10.5 9.45 
11.0 9.9 9.25 
11.4 | 9.95] 9.2 
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Taste VIII.—Showing the Stcam Consumption at a Mean 
Absolute Steam Pressure of 8 Kilogrammes per Square 
Centimetre, an 86.6 Per Cent. Vacuum, and 50 Deg. 
Cent. Superheat, for the Parsons Steam Turbine. (From 
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i toe Rede a ae ZA 
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a "2 see 10.20 | 10.50 
19.80 | 16.40| 14.90} 13.10 13.60 
14 | 12.20/10.90! 10.20 10.00 
13.50 | 11.80 10.80) 10.40 
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metre, with vacua of 86.6 an 
a prewuses. 
nF 


efficiency 
the ratio 


rator to t 
steam sup 


superheat and 100 deg. Cent. of superheat, 
pressures of 7 kilogrammes per 


mmes per square centi- 
93.3 per cent. at each of 


igs. 42 to 45 are plotted equivalent curves of the 


of these turbo-generating sets—i.e., 100 times 


of the kilowatt-hours output from the gene- 
he kilowatt-hours of energy required for the 
plied to the turbine. 


In Figs. 46, 47, 48,.and 49 are plotted for turbo-gene- 
rating sets of 500, 1000, 2000, and 4000 kilowatts rated 
capacity, curves showing the rate of change of com- 
mercial efficiency at rated load with varying admission 
pressure. 

In Figs. 50, 51, 52, and 53 are plotted corresponding 
curves for 2 rap piston-engine generating sets, 
and it is evident at a glance that they show a compara- 
tively rapid rate of improvement in commercial efficiency 
with increasing admission pressure, whereas in the case 
of Parsons turbo-generating sets the commercial efficiency 
at rated load is very nearly independent of the admission 
pressure. 

Hence, in a relative sense, Professor Rateau’s con- 
clusions, as set forth in the quotation at the head of this 
article, are borne out by the results of our investigations, 
and steam-turbines will find a field at low pressures where, 
so far as relates to steam economy, piston engines cannot 
at present compete. For high steam pressures the con- 
ditions are reversed. 








ACCELERATION AND ACCELEROMETERS. * 


By A. P. Trotter, B.A., Electrical Adviser to the 
Board of ‘Trade. 


‘*I tell when we shall stop by the angle to which the 
passengers are brought. I do not doubt that when the 

assengers are slewed violently forward the train is 

ginning to stop. I do not doubt that when the 
passengers are slewed violently backward the train has 
stopped stopping.” —‘‘ The Door-slider” (Punch, Decem- 
ber 13, 1908), 

THIS passage is extracted from a singularly accurate 
account of certain features not peculiar to the Metro- 
politan District Railway, but present on any system of 
traction where there are both high speeds and many 
stops. It may be shown by differential calculus and 
trigonometry that - ‘ 

fo ~ § =~" « gtan 6, 
"si" a 


where f is the force of acceleration; s is distance; ¢ is 
time; v is velocity; gis gravitational force; and @ the 
inclination of the dynamical vertical tothe perpendicular. 
This sums up the matter, and from a mathematical point 
of view little or nothing more remains to be said. It is 
the pride of mathematicians to compress a great deal into 
a single formula. But a diet of tabloids, however full of 
nourishment, is not adapted for all digestions, and the 
ee “ goes to the other extreme—namely, spoon- 
eeding. If an excuse is needed for dealing with the 
dynamics of acceleration and its measurement in a 
thoroughly elementary manner, it may be pleaded that 
the subject seems to have been overlooked by teachers and 
writers. 

The word “acceleration” is used in two senses; it 
means either the rate of change of velocity, or the force 
accompanying a change of velocity. This double meaning 
need cause no trouble. 

Let a plumb-bob be hung in a train, and let the train 
start from rest, and continue to increase in speed at a 
steady rate of increase of speed. The bob, on account of 
its inertia, will try to lag behind, and will swing towards 
the rear of the train, and will continue to slope at a 
certain angle so long as the speed continues steadily to 
increase. It is useless to look up an explanation of this 
in the text-books ; they do not deal with it, either under 
‘‘acceleration” or under ‘‘pendulum,” or elsewhere. 
Assume that the string makes an angle of 45 deg. with the 
Sy pry ond (Fig. 1). Whatare the forces acting on it ? 

t is clear from the parallelogram of forces that the force 
of gravity g, which acts perpendicularly, is equal to a 
force f acting horizontally. The force f is the force of 
acceleration, and is due to the increase of speed ; it is 
directly proportional to the increase of s , and is the 
measure of the increase of speed. If the train, having 
reached a considerable speed, no longer increases in speed, 
but settles down to, and continues to run at, a certain 
speed, the bob will settle down and will hang perpendi- 
cularly ; there is no force of acceleration. The swinging 
of the plumb-line does not depend on the speed, but on 
the rate of change of speed. 

The force of gravity may be measured in two ways: it 
pulls a mass of a pound downwards with the force of a 
pound, and it may be measured by that pull; and it causes 
a freely-falling body to acquire a speed of 32.2 ft. per 
second at the end of the first second. At the end of the 
second second the falling body will have acquired an 
additional velocity of 32.2 ft. per second, making 64.4 ft.; 
and during the third second yet another 32.2 ft. per 
second, making 96.6 ft. per second. In other words, it 
produces an acceleration of 32.2 ft. per second in a 
second, or 32.2 ft. per second per second. These 
two modes of measurement are sadly muddled by 
writers of text-books, and are squabbled over between 
them. The latter measurement is the one that has to 
be used for the present purpose. If the force f is equal 
to the force of gravity, the acceleration of the train is 
simply 32.2 ft. per second per second, or about 22 miles 
per hour per second. This is about ten times the accelera- 
tion that any train achieves in practice; but the simple 
case is useful in explaining the matter. Let the deflection 
be measured on a horizontal scale. Let A B (Fig. 1) be 
32.2 in., then when it swings out to 45 deg. it will cut 
the scale at 32.2 in., whatever be the length of the plumb- 
line. Therefore the length of the string does not matter, 
as far as the angle is concerned. 

Next suppose that the horizontal force of acceleration 
is one-tenth of gravity, the force f being one-tenth of the 


* Paper read at the Junior Institution of Engineers on 
March 2, 1906. 











force g. It is clear from the parallelogram of forces that 
the string will cut the scale at 3.22 in., and the scale is a 
direct reading scale for acceleration. If the train is 
stopping, the plumb-line will swing the other way, and 
measure the retardation. 

This matter of acceleration and retardation is one 
which, until lately, received little attention, except from 
a few railway engineers. The use of higher speeds on 
suburban lines has brought the matter to a prominent 

ition, for in such work acceleration is of far greater 
importance than full-speed running ; it is important to 
take into account in — < & — it is equally important 
to measure in experiments, ilway engineers often use 


the unit ‘‘miles per hour per second ” (one mile per hour 
per second = 5280 — 1.4666 ft. per second per second), 


and sometimes speak of the number of seconds taken to 
reach 30 miles an hour. Kilometres per hour per second, 
or metres per second per second, might be employed, but 
an international unit in terms of gravitational force might 
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be used, and an acceleration of 1.61 ft. per sccond per 
second would be 0.05, or one-twentieth of the gravita- 
tional unit. 

Perhaps the most simple acceleromoter that can be 
made consists of a 2-ft. rule, a piece of thread, and a 
button. Open out 18 in. straight to form one leg of an 
isosceles triangle, and bend the other 6 in. to form the 
base (Fig. 3). Tie a piece of thread round the rule at 
18 in. from the top, and a small weight at fhe other end 
of the thread. This will form a plumb-line, the 
will cut the thread at about 16.1 in., and the thread will 
cut the baseatthethirdinch. Every 4 in., then, will indi- 
cate 1 ft. per second per second, and acceleration and 
retardation may be easily estimated to } ft. If the base 
cuts the thread at 11in., every 4 in. will indicate miles per 
hour per second.* Such an accelerometer can set up 
on the window-ledge of a train. The thread should be 
set to zero at the third inch, and then the rule should be 
tilted over a little, to put a little friction on the thread. 
Interesting measurements can be made in this way, but 
it is tiresome to hold the instrument. Rough measure- 
ments niay be made by holding an umbrella by a tassel, 
the tassel being about 32 in. from the floor. A match- 
stick will serve for a zero. 

Mr. A. Mallock and others have made instruments on 
the pendulum principle, which draw an automatic record 
of the changes of acceleration. The latest of these is that 
of Mr. F. W. Lanchester. (Philosophical Magazine, 
im, 1905; and Proceedings of the Physical Society 
of London, vol. xix., part 7.) 

It is obvious that if while the plumb-line is steadily in- 
clined to the perpendicular, during acceleration or retar- 
dation, the string should break, the weight would not 
fall down perpendicularly, but would fall in the direc- 
tion in which the string had been inclined. If it fell into 
a bucket of water carried in the train, it would fall in a 
direction perpendicular to the surface of the water. This 
direction is called the dynamical vertical. It is for the 
time, and under the circumstan the plumb direction 
in which a plumb-bob hangs, in which a body falls, and 
in which a person must stand in order that he may be in 

uilibrium. The water would not be horizontal; but 
tilted. Although this tilt does not seem to lend itself to 


* [(32.2 x 3600)/6280] /2 = 10.977. 
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the working of automatic recording accelerometers, it is 
easily applicable to inspectional instruments. ; 

An accelerometer of this kind was fitted on the experi- 
mental train which ran between Earl’s Court and High- 
street, Kensington, in 1899. It was made of a sheet of 
glass divided by a curved cut (Fig. 5). The two halves 

















Fig. 5. Fig. 6. 
nt 
$166.0.) ia 
were separated about } in., and were cemented between 


two other sheets, the space being nearly filled with 
coloured liquid. The bubble indicated acceleration and 
retardation on a scale. 

At about the same time Professor G. 4 made an 
instrument which he described before the Verband 
Deutscher Electrotechniker in 1900. (See The Electrician, 
vol. xlv., page 641.) This was a long water-level with 
up-turned ends (Fig. 6). He also used two pots connected 
with a horizontal tube, filled with mercury, one pot being 
provided with a vertical glass tube filled with water. The 
motion of the water magnified the motion of the mercury. 
Professor Kapp’s object was rather to measure tractive 
force than rate of change of velocity. 

From the point of view of the passenger in getting to 
the end of his journey, acceleration is the rate of change 
of velocity, but from the point of view of the engineer, 
who has to make the train move, acceleration is a force 
or pull, This is commonly measured by engineers in 
pounds pull per ton of train. A body falling freely is 
acted on by its own weight; in other words, it is pulled 
by gravity with 2240 lb. to the ton. The scale in Fig. 1 
may be graduated in pounds to the ton, and the plumb- 
line swung to 45 deg. will cut it at 2240. Professor Kapp 
stated that a much more convenient form of ap tus 
would be a bent spirit-level ; he had some made, but did 
not succeed in obtaining the accuracy he desired. 

For studying the results of traction, as Mr. A. Mal- 
lock and Mr. F. W. Lanchester have done, a properly 
designed bent tube is very satisfactory. It is easy to see 
the relation between a plumb-line cutting a scale at 
16.1 in. from the point of suspension, and a spirit-level 
bent to a radius of 16.1in. The usual long bubble does not 
form a pointer, and it is rather too lively. By care- 
fully proportioning the size of the bubble to the bore of 
the tube a sufficiently pointer is provided, and a 
slight damping of the motion is secured. Graduations 
tae apart give acceleration in feet per second per second. 
Since accelerations do not usually exceed 2 ft. per second 
per second, and retardation may go up to 6 ft., the scale 
may with advantage be spread in the middle and con- 
tracted at the ends. To secure this, the glass tube has a 
greater radius of curvature in the middle than at the 
ends ; a curve resembling part of a cycloid gives a very 
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convenient scale (Fig. 8). To graduate the instrument it 
is placed on an adjustable gradient. Graduations of 
1 ft., 14 ft., and 2 ft. per second per second are found by 
placing the instrument on gradients of 1 in 32.2, 14 in 
32.2, 2 in 32.2, and so on. Even with a simple curvature 
of about 16 in. radius, the acceleration due to each stroke 
of the pistons of a London and North-Western Railway 
train as it leaves a station on the ‘‘ Outer Circle” can be 
easily seen. It is extremely interesting to watch the 
behaviour of the brakes, the quick rise of retardation near 
the end, and in some cases the final jerk and sudden 
return to zero. 

The behaviour of an accelerometer on a gradient is 
a little puzzling. Mr. F. W. Lanchester observes that 
when a carriage is held by brakes on an incline, the 
accelerometer gives a correct measure of the brake and 
frictional effect employed in holding the car up. It indi- 
cates, in fact, the force of acceleration which is ready to 
pope the car as soon as the brake is rel le 

If a spirit-level is hung by two threads to form the base 
of a long isosceles triangle, and is allowed to swing and 
twist as it likes, the bubble remains stationary, for the 
speed at any moment is due merely to gravity. On a 
“*switchback ” a spirit-level, placed low fen near the 
rails, would show the push given by the man who starts 
it, but immediately afterwards it should return to zero, 
and stay there, whatever the speed or inclination of the 


car, so long as the speed is the effect of gravity, and is 
not materially checked by the friction of the wheels. Any 
— from zero is a a _ the friction. Ye -. ei 
ing power is cut off, and the carriage is allow 

Sana wn the level, gradually coming to rest on 
account of friction, that gradual coming to rest may be 
measured on an accelerometer as a small retardation. 
While running at a uniform speed on the level, the 
accelerometer shows zero. There is a draw-bar pull, but 
it exactly balances the friction. The instrument, there- 
fore, measures the draw-bar pull minus the runni 
friction. An accelerometer in the Central London Rail- 
way shows the acceleration due to the motors as the train 
starts, the bubble running forward _ spirit lagging 
behind). The bubble oscillates twice, showing the secon 
and third notch of the controller, but directly after 
entering the tunnel it returns almost to the middle, for 
the train, running down hill, over-runs the motors, and 
they contribute little or nothing to the acceleration. The 
bubble wanders about, showing not more than 0.15 ft. 
per second per second, or 10 1b. to the ton, while the 
quickening rail-bumps tell the ear that the train is 


ining speed. 
a = coviage is held by the brakes on a long uniform 
incline, and the force is read on an accelerometer, then, 
if the carriage climbs or runs down the hill, that reading, 
subtracted from the new readings, will give the accelera- 
tion or retardation due to motive power or to the brakes 
Or if, while standing, it is set to zero, it will give direct 
indications so long asthe gradientis uniform. This some- 
what detracts from the use of an accelerometer from a 
passenger’s point of view; but for the investigation of 
the actual power required for traction, the accelerometer 
ignores the effects of gradients, and attends to the pro- 
pulsive power in a remarkable way. 

The centre of gravity of a man standing 6 ft. high is 
about 3 ft. 10 in. above the ground. When the brakes are 
applied, giving a retardation of 4 ft. = second per 
second, the inclination of a plum-bob—that is to say, of 
the dynamical vertical to the perpendicular—is 4 in 32.2, 
or about 1 in 8, or about 5} in 3 ft. 10in. A body is 
in stable equilibrium when the vertical, drawn from the 
centre of gravity, falls within the base. The vertical bei 
in this case the dynamical vertical, would fall just beyon 
the toes of a passenger facing in the direction in which 
the train is travelling. He can place himself in equili- 
librium by leaning backwards, but the retardation gene- 
rally increases just before the train stops, and he would 
have to lean further backwards. But very often the 
retardation falls to zero in the fraction of a second. In 
this brief period the dynamical vertical falls back to the 





perpendicular, and passengers who have been keeping 
themselves in stable equilibrium by merely leaning back- 
ward would find themselves in difficulties. Straddling 
the feet apart to give a base which will include both the 
dynamical vertical in its wanderings, and the per- 
pendicular when it reasserts itself, is the safest course. 
A skilful driver can release the brakes in such a manner 
as to bring the retardation from maximum to zero in two 
or three seconds. It would probably not be difficult to 
arrange a mechanism which would greatly diminish the 
braking when the number of revolutions of the wheels 
per minute fall below a certain point. 

The slewing of the passengers, whether standing or 
sitting, is the inevitable consequence of high acceleration 
and retardation. A main-line train with many miles to 
run between stations attains high speed with an accelera- 
tion not exceeding } ft. per second per second. At that 
rate it will take two minutes to reach 60 miles an hour. 
The slewing is then only 1 in 43, and is imperceptible. 
Violent slewing is unpleasant, but the rate of change of 
slewing is om morg objectionable. This might be mea- 
sured in feet per second per second per second. There is 
no name forit. When it is high it is necessarily brief, 
and then it is called a jerk. When it is not so sudden it 
may be called a lurch. If the maximum retardation is 
6 ft. per second per second, and it drops to nothing in 
half a second, the rate of change is 12 ft. per second per 
second per second. It is very difficult to measure this 
with an inspectional accelerometer, and a good recording 
instrument is required. 

Another kind of jerk is shown on an accelerometer ; 
this is caused by the yielding of the draw-bar springs. It 
would not occur if the train were close-coupled with- 
out springs. Jerks from this cause are complicated 
and are sometimes very severe. _ h ; 

Owing to the centre of gravity of a carriage being 
above the springs on which it is hung, there is a slight 
slope of the floor in starting or stopping. This is 
visible on a four-wheeled tram-car, and causes a very 
small error, making the accelerometer read too high. « It 
is imperceptible on a train. There is another slope, in 
the same direction, which is apparent only, and not real. 





A passenger walking along a train of the tram-car type 








in the direction in which it is moving, will experience tire 
sensation of walking Me - hill if the train is acceleratin:. 
and of walking down hill if it is stopping. This apparent 
slope is in the . direction to the real slope; which 
would be taken by water in a bucket (Fig. 4). A ball on 
the floor will behave exactly as if it were rolling down 
the en incline. Since the force of retardation is 
generally much ter than that of acceleration, the 
sensation is. m more marked when the brakes are 
being applied than when the train is starting. Suppose 
the retardation to be 4.6 ft. per second ‘per second, which 
is high, but not uncommon, the apparent gradient of the 
floor will be 4.6 in 32.2, or lin 7. But in order to keep 
his centre of rw within the base, the passenger must 
lean backwards at the angle of 1 in7 with the perpen- 
dicular, or an angle of 1 in 34 with the apparent slo 

of the floor. If the retardation becomes too t, the 
friction of the passengers’ boots will not hold them, and 
a violent application of the brakes*will pile them and any 


other loose — in a heap on the floor of the dynami- 
cally up-ended carriag: 


e. 
It has been —— that motor-cars ought to be able 
to stop instantly, or ‘“ pull up dead,” and that then 
higher speed might be allowed. The retardation would 
be infinite. A falling body moves at about 30 miles 
an hour when it has fallen 30 ft. The result of stopping 
a car going at 30 miles an hour, whether by a substantial 
brick wall or by a suitable brake, would be much the same 
as dropping it 30 ft. 








British Moror-Boat Cius.—On Wednesday, the 
14th inst., a paper written by Mr. G. de Holden Stune, 
on ‘‘The uirements of Marine Motors in Design and 
Construction,” will be read at the head-quarters of the 
British Motor-Boat Club, Craven Hotel, Charing Cross. 
i eg house -dinner will be held previously, at 
7 o'clock. 


“THe Ockan A BC Wortp-Wipe Time-TaBies.” — 
We have received a copy of these time-tables, which are 
issued by the Ocean Express, Limited, 2, Church-court, 
Clement’s-lane, London, E.C., as a monthly supplement 
to the Ocean Express. It contains, under the leading 

rts, in alphabetical order, information as to steamship 
ines, dates of sailing, fares, &c., to these ports. As a 
prefix, there are given items of news of interest to ocean 
travellers, and as an appendix, various statistical tables 
and other memorabilia. The time-table, however, has 
too large a page for convenient handling, and the adver- 
tising element is too obtrusive. On the cover it is stated, 
inter alia, that 1s. equals half-a-dollar. This may apply 
to the silver dollar, but must mislead those who are 
accustomed to think only of the American dollar. 





350-Fr. Brick Cuimney.—There has recently been con- 
structed at the chemical works of the Heller and Merz 
pen ae Newark, New Jersey, a brick chimney of 
anusual height. It has been designed to carry away acid 
gases having a maximum temperature of from 1000 deg. to 
1500 deg. Fahr., and it is fully lined from top to bottom 
with fire and acid-proof bricks. The stack is 350 ft. high 
from the queakieed. and therefore ranks among the 
tall chimneys of the world. At the spot where the 
chimney is built rock was found at a depth of about 60 ft. 
below the surface; and down to this rock 324 piles were 
driven in si red spacing, about 24 ft. apart, so.as to form 
a square 45 ft. on a side. The piles used were of yellow 
pine, 14 in. at the butts and 6 in. at the point, with a 
minimum length of 60 ft. .Under a maximum wind pres- 
sure of 50 lb. per square inch, on a plane surface, the 
pressure on the piles on the leeward —- of the founda- 
tions is 19 tons per pile. The heads of the piles are en- 
cased in the concrete base of the chimney to a depth of 
1 ft., the base itself being 14 ft. deep. The chimney is 4 
uniformly tapered cone, having an inside diameter at the 
top of 8 ft., and an outside diameter of 9 ft. 10} in. The 
outside diameter at the bottom is 27 ft. 64 in., and the 
taper is 5.2 in 100. _The chimney is built of lime cement 
mortar, having 1 part cement, 2 parts lime, and 5 parts 
sand. The brickwork is 38 in. thick at the bottom, and 
74 in. thick at the top, and the changes in the thick- 
ness are made by 2-in. offsets on the inside every 20 ft. 
in the height. A 34-in. by ;4-in. wrought-iron band was 
placed round the brickwork three courses below the top 
of the stack, the band being bedded in 1 to 1 cement 
mortar. The chimney is circular in form and the internal 
brick-lining, which has a high resistance to heat and to 
acids, is 4 in. thick. The lining is built in sections verti- 
cally, each section being carried on corbels projecting 
fcom the main shell every 20 ft., at the points where the 
changes in the shell thicknesses are made, and a clear 
space of 2 in. is left between the shell and the lining, as 
an insulating air space. The mortar used for tae lining 
was made of silicate of soda and white asbestos wool. 
This mortar is acid proof and is unaffected by tempera- 
tures up to 2000 deg. Fahr. The chimney is capped with 
terra-cotta, to which four lightning rods are attached, 
which have their points made of retort graphite. The cable 
which connects with the ground plate is }-in. stranded 
copper. In the foundation of the chimney 1000 barrels 
of cement, 400 cubic yards of sand, and 800 cubic yards of 
crushed stone were used ; and in the stack 2000 tons of 
brick, 500 barrels of cement, 800 barrels of lime, and 
600 cubic yards of sand. The chimney was built by the 
Alphons Custodis Chimney Construction Company, New 
York, the contract price being 32,000 dols., and the 
time required for the work seven months. Another 
chimney built by the Alphons Custodis Company 1s near 
Salt Lake City. It is 300 ft. high and has an inside 
diameter of 30 ft., thus being, in point of capacity, the 
t chimney in the world. For the above information 

we are indebted to the Engineering News. 
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The Principles, Construction, and Application of Pump- 
ing Machinery (Steam and Water Pressure) ; with Prac- 
tical Illustrations of Engines and Pumps applied to 
Mining, Town Water-Supply, Drainage of Lands, c. ; 
also Economy and —— Trials of Pumping Machi- 
nery. By Henry Davey, M. Inst. C.E., &. Second 
Edition, revised and enlarged. London: Charles 
Griffin and Co., Limited, Exeter-street, Strand. [Price 
21s. net. 

A BOOK a the above subject by Mr. Davey must 

be regarded as authoritative and of great practical 

value; the author expresses the intention to 

‘present the information in such a form as to 

make it most useful to the practical engineer 

engaged in the application of pumping machinery 
in mines and elsewhere, or in circumstances under 
which large quantities of water have to be dealt 
with.” The greater portion of the information 
given is from practical experience, and ‘‘a con- 
siderable proportion of the figures are reduced 
copies of the working drawings used in the execu- 
tion of various important undertakings.” The 
work is very fully illustrated by 278 figures in the 
text, in addition to which there are several plates, 
some of which are photographic reproductions of 
actual pumping-engines, amongst which we notice 

Watt’s engine, erected for the Birmingham Canal 

Navigations at Smethwick, in 1777, and removed 

in 1898, after working nearly 120 years. There is 

also a photograph of the hydraulic pumping-engine 
at the Miike Mines, Japan, and of a compound 
pumping-engine for the Birmingham Water Works. 

The first chapter is historical, and commences, 
as usual, with Hero’s engine. In discussing New- 
comen’s engine, it is stated that the injection cock 
was automatically worked by means of a buoy in- 
closed in a pipe attached to the cylinder, and it 
is suggested that the celebrated story about the 
‘‘idle” boy, Humphrey Potter, may have arisen 
by confounding the word ‘‘ buoy” with the word 
“boy.” 

ienninail many interesting historical items we 
notice Hornblower’s compound Cornish engine, 
patented by him in 1781--that is, a year before 
Watt's patent. This engine consisted of two 
cylinders, and is identical with that now commonly 
known, incorrectly, as Woolf’s invention. 

Chapter ITI. deals shortly with the theory of the 
steam-engine, reference being made to the Cornish 
type, and the effect of feed-water heaters taking 
steam during the equilibrium stroke of this class 
of engine is discussed. The author makes much 
use of the ‘‘ efficiency ratio” of the engine, but 
we note that instead of taking the temperature in 
the exhaust of the actual engine as the lower tem- 
perature for the engine of comparison (Rankine 
engine), he assumes this temperature to be 100 dey. 
Fahr. for condensing engines. No doubt this 
assumption is very approximately correct in a large 
number of cases, but it has to be borne in mind 
that the “‘ efficiency ratio” is, within certain limits, 
a characteristic of the engine, so that if this 
ratio is accurately known for any admission and 
exhaust temperature, the economy of the engine 
can be calculated for other admission and exhaust 
temperatures, for the reason that, over considerable 
ranges of temperature, the change in the efficiency 
ratio is very small. If this ratio is calculated on 
an assumed—instead of an actual—lower tempera- 
ture, it really loses value as a means of comparison. 
Economy tests of many pumping-engines are given, 
but in nu case is the temperature in the exhaust of 
the engine reported, so that it is not possible, from 
the data, to calculate the true efficiency ratio. 

_Chapter III. discusses very fully, both in prin- 
ciple and in detail, the numerous kinds of pumps 
and pump valves, and some interesting pump dis- 
placement diagrams are given, showing the varia- 
tion of displacement per revolution with various 
arrangements of pumps ; the smallness of the varia- 
tion with a three-throw pump, whether single or 
double-acting, is clearly brought out, as also the 
bad effect that occurs should one of the pumps go 
out of action. 

Chapters IV., V., and VI. deal principally with 
non-rotative pumping-engines. The importance of 
the pause at the end of the stroke is discussed, 
and various compensating devices, such as Worth- 
ington’s and Davey’s, are mentioned. As might 
expected, the Cornish engine receives a great 
deal of attention, and the various arrangements of 

ms and pump-rods will strike the engineer 
accustomed to other types of engines as somewhat 





curious, although undoubtedly they are well suited 
to the work they have to do; it will, however, 
probably be conceded that many of the details are 
the survival of the old original pumping-engine, 
built at a time when wood was easier to handle 
than iron. It is stated, however, that for such 
engines wuoden pump-rods have distinct advan- 
tages over those made of iron or steel, due to free- 
dom from vibration and greater ease with which 
repairs, and the changes which are incidental to 
such work, can be carried out. A description is 
given of Kley’s pumping-engine, which is an ordi- 
nary beam engine, fitted with a fly-wheel which 
turns backward and forward when the engine is 
going slowly and the piston not making a full 
stroke. When running fast (?) (about 10 revolu- 
tions a minute), however, the fly-wheel goes round 
continuously. A condensing engine of this class 
has been erected at Idria, and weighs 137 tons; 
and on trial, at 9 revolutions per minute, indicated 
150 horse-power ; the steam consumption was over 
21 1b. of steam per indicated horse-power, and the 
total cost of the engine was nearly 40001. Such 
figures are eloquent as to the weight and price- 
reducing properties of really high speed in steam- 
engines. In this connection the cost of another 
engine, running at the comparatively high speed of 
40 revolutions per minute, is given, and works out 
to 351. per indicated horse-power, including rising 
mains and steam-pipes, but not including boilers. 

This first portion of the book concludes with two 
chapters on ‘‘ Pit-Work ” and the sinking of shafts 
through water-bearing strata; many of the difli- 
culties encountered in this class of work are de- 
scribed, and information is given as how best to 
overcome them. The subject is treated perhaps 
somewhat disjointedly, and many special technical 
terms are used without explanation, which may 
possibly cause difficulty to those who are not 
pumping engineers. 

Chapters IX. and X. deal shortly with trans- 
mission of power in mines, the former with hy- 
draulic transmission and the latter with elec- 
trical; and one cannot help being struck with 
the far greater flexibility and apparent simplicity 
of the latter. As regards efficiency, however, there 
appears to be very little to choose ; in each case it 
is a little over 50 per cent. As to first cost, 91l. 
per horse-power is given as the price of a certain 
hydraulic transmission scheme ; no figure is: given 
for an electrical scheme, but it certainly would not 
amount to so largea sum. The author makes an 
interesting remark that hydraulic pumps on low- 
pressure systems suffer more than on high-pressure 
from water-hammer shocks, owing to the greater 
weight of water employed. 

Chapter XI. describes a number of valve-gears 
used for pumping-engines, both for rotative and 
non-rotative engines. Some of the arrangements 
for ensuring the pause of the engine (non-rotative) 
at the end of the stroke are very interesting. 

Chapter XII. gives several examples of water- 
pressure engines ; and the next chapter deals with 
water-works engines, and gives full details of 
several of them, together with economy tests. The 
author remarks that the effect of high-pressure 
boilers has been to displace the old beam-engine 
by newer types, which approximate in appearance 
to the vertical marine engi A full description 
of Davey’s bore-hole system of wells for town supply 
is given, illustrated by an actual example of the 
water supply of Widnes. Chapter XIV. contains 

ticulars of several trials of pumping-engines. 
here is nothing: special to remark about them, 
except the general good economy per indicated 
horse-power, and the very low mean pressure 
referred to the low-pressure cylinder, as compared 
with other engines. The remainder of the book 
gives some particulars of centrifugal and other low- 
lift pumps, hydraulic rams, pumping mains, &c. 
It will be seen that the volume is one which all 
engineers interested in pumping machinery will 
certainly like to have in their libraries. 





Elementary Steam Enginecring. By H. W. Meroatre, 
Engineer-Commander, Royal Navy. ndon, New 
York, and Bombay : Longmans, Green, and Co. [Price 
7s. 6d. net.] 

Tuts work is exactly what the title implies, and, as 

stated by the author, it does not profess to be a 

text-book, but it has been written for very young 

students as an introduction to the study of steam 
engineering. As the book is principally intended 
for the use of naval cadets at Osborne, the illus- 








trations are taken, as might be expected, entirely 








from marine engines and boilers, &c.; neverthe- 
less it can be thoroughly recommended to any one 
commencing the study of steam engineering. We 
can even fully recommend the book to non-tech- 
nical readers who desire to get some knowledge of 
the steam-engine. The synthetical method has 
been adopted, so that, commencing with the most 
simple ideas, the subject is built up step by step. 
The style throughout is lucid, and we have been 
unable to detect any statement with which we can 
seriously disagree. 
The first chapter deals with engineering sketch- 
ing, and explains the difference between this and 
engineering drawing. The use of squared paper is 
advocated for this purpose, and all the figures in 
the book are represented as drawn on section paper; 
in many cases, however, the lines of the section 
— are somewhat heavy and interfere with the 
ines of the sketches. Chapter II. is entitled 
** Naval Engineering,” and begins :—‘‘ When first 
man desired to move across the faco of the waters, 
he chose himself a log of wood, whereon he sat ; by 
means of another piece of wood, used as a paddle 
first on one side and then on the other, he pro- 
pelled himself slowly along.” Starting thus early 
step by step, and following the history of the 
matter, the author gradually and most instruc- 
tively develops the log into the screw-steamer of 
modern times. The manner in which the screw 
cae ange’ is developed, beginning with an ordinary 
Ww , is admirable, remembering, of course, that 
the book is intended to be quite elementary. 
Chapters IIT. to VII. deal with the steam-engine, 
and the synthetical method is again adopted. First, 
the boiling of water is considered ; then the steam 
is introduced into a cylinder fitted with a piston 
and with hand-moved valves. Gradually the various 
organs of an engine are added, leading up finally to 
a modern three-throw, or four-throw, triple-expan- 
sion condensing marine engine. It is stated that in 
the case of steam the volume varies inversely as the 
pressure, without any qualification that the state- 
ment is approximate ; although it does not affect 
the argument, we think this point should be 
corrected in any future edition, and in this con- 
nection a short steam-table would be an advantage. 
A clear description is given of the action of the 
ordinary D slide-valve, and of the object of the 
angle of advance, lap and lead, &. Ordinary 
steam-valves are described with some detail, but we 
notice that in every case the pressure is shown as 
acting on the under side of the valve when closed, 
which is unusual in modern practice, and dangerous. 
Chapter VI. deals with the condensing engine 
and its details, such as air-pumps and condensers, 
&c. So far, only simple engines have been con- 
sidered, but Chapter VII. describes the compound 
engine, and gives a clear account of the advantages 
of such an engine. We notice that British thermal 
unit is shortened into B.T.U., and not into B.Th.U., 
as desired by the Institution of Civil Engineers. 
Chapter 1X. describes boilers in general terms, 
but without going into any detail of the various 
kinds, on the grounds that there are so many 
types in use, We think, however, that a sketch 
of a Scotch marine boiler, and perhaps two of 
the best-known water-tube boilers, would be of 
advantage. The chapter ends with short descrip- 
tions and sketches of the various boiler-mountings. 
The last chapter deals with the materials used in 
the construction of a steam-engine, and gives a 
short but clear account’ of the methods of casting 
iron. Wrought iron is described, together with its 
manufacture by the puddling process. Mild steel 
is said to be rapidly taking the place of wrought 
iron, which is a. somewhat curious statement to 
make in a book published in 1905. Copper, zinc, 
gun-metal, brass, and anti-friction metals, &c., and 
their uses, are referred to in a few words. 


The Law of Carriage by Railway. By Henry W. Disney, 
La London: Stevens and Sons. [Price 
8. Od, 

Everyone makes use of the railways nowadays, and 

everyone, therefore, has an interest in the law 

which governs carriage, either of goods or of persons, 
by these undertakings. For the practising lawyer 
there are, of course, bulky text-books dealing with 
each special branch of the law in full detail, and 
with regard to railway law such a book is found in 

Browne and Theobald’s ‘‘ Law of Railway Com- 

panies ;” but the layman is not likely to study 

such a work, however great be his interest in the 
subject. He desires a general knowledge of his 

“rights” in dealing with railway companies, and 
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of the companies’ rights against him, and he wants 
someone to tell him all this in simple terms which 
he can understand. It appears to us that Mr. 
Disney in the volume now before us has provided 
just what is required for this purpose. 

The character of the book may be understood 
when it is stated that ‘‘it is a recasting of notes 
made by the author for lectures delivered at the 
London School of Economics and Political Science 
to students, the majority of whom were in the 
employment of the great railway companies.” For 
such an audience an exposition of the law must of 
necessity be more simple than for one of trained 
lawyers; and Mr. Disney’s method of treatment 
not only satisfies this condition, but also makes the 
text attractive to thereader. The general principles 
of the law are clearly described, and the finer dis- 
tinctions are explained and illustrated by reference 
to the facts and judgments in carefully-selected cases. 
The book is divided into patch axe dealing respec- 
tively with the carriage of g and carriage of per- 
sons. In the first part the earlier chapters contain an 
interesting account of the common law relating to 
** common carriers,” and of the changes introduced 
by the Carriers Act, and, later, in the case of rail- 
ways, by the Railway and Canal Traffic Act, 1854. 
Subsequent chapters deal with the duties of con- 
signor, delivery to the consignee, and rights and 
liabilities after transit. Special chapters are de- 
voted to the carriage of animals and to the highly 
important question of passengers’ luggage. In the 
second part, relating to carriage of persons, where 
railway companies are not insurers as they are in 
the case of carriage of goods, the text is naturally, 
to alarge extent, an —— of the ordinary law 
of negligence ; but the illustrations are from railway 
cases and show gga gs extent of a railway 
company’s liability. e chapter on ‘‘ By-Laws 
and Offences” gives much information regarding 
the limitations imposed upon a railway company’s 
right to make by-laws, and deserves the attention 
of railway travellers. 

We have said that the book is primarily addressed 
to others than lawyers, but law students will un- 
doubtedly find it a most useful introduction toa 
branch of law which is in constant application. 





Practical Methods of Electro-Ohemistry. By F. Mo.tuwo 
Perkin, Ph.D., Head of the Chemistry 
Borough Polytechnic Institute, London. 
mans, Green, and Co. [Price 6s. net. ] 

THE main contents of this volume, though not new 
in the sense of being fresh additions to our know- 
ledge of the science of electro-chemistry, are quite 
original as text-book literature in England, and 
Dr. Perkin is able in his preface to describe his 
book as ‘‘the first of its kind in this country.” 
The replacing of the old purely chemical methods 
of preparation of salts, or of separation of metals, 
by electro-chemical processes has only been de- 
veloped in very recent years ; but so rapid has been 
the progress of this ‘new practical science that 
already it has become of the highest importance in 
the industries of the country. There is now a great 
deal of literature on the subject scattered through 
the volumes of proceedings of learned societies at 
home and abroad, and in the pages of electrical and 
electro-chemical journals ; but it is difficult for the 
student to have ready access to such literature, and 
even lecturers and laboratory demonstrators may 
have difficulty at times in this matter. Everyone, 
therefore, will welcome Dr. Perkin’s volume, which 
provides a text-book for students, by which they 
may obtain guidance in following a course of 
practical instruction in the laboratory on electro- 
chemical methods. 

The volume is divided into three parts. The 
first is general, and deals briefly with the laws of 
electro-chemistry and with the apparatus employed 
in practical work. Part II. begins the practical 
course of electro-chemical analysis, and deals with 
metals deposited as oxides at the anode, and with 
the separation of metals. Part III., the longest of 
the three, discusses chemieal preparations by 
electrolytic methods, and deals with organic, as 
well as inorganic, compounds. There are two 
chapters dealing respectively with the reduction 
and the oxidation of organic compounds. In all the 
practical investigations discussed, full instructions 
are given regarding the apparatus best suited to 
the particular object in view, the electrical pressure 
and current density to be used, and the precautions 
to be taken and observations to be made at each 
step of the investigation. If these instructions be 
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his work made easier, and will be enabled to go 
through a thorough course of practical laboratory 
work in electro-chemistry. 

Another useful feature in the volume is found in 
the author’s numerous references to original papers 
in each section of the book, so that readers may at 
once pursue their studies further by referring to 
the literature cited. To assist students further in 
calculations, the author has appended to the volume 
some useful data, instructions on the use of loga- 
rithms, and a table of five-figure logarithms of 
numbers from 100 to 999. The book is printed in 
good type, and the diagrams and illustrations are 
clearly executed, and we believe that students of 
the subject will find the whole work well suited 
to their needs, 





The poeny of South Africa. By F. H. Harton, Ph.D., 
M. Inst. C.E., and G. S. Corstorpuineg, B.Sc., Ph.D. 
London: Macmillan and Co., Limited. [Price 21s. net.] 

Tuts book is of value for various reasons. In the 

first place, although much has already been written 

concerning the geology of South Africa, this litera- 
ture is scattered among the journals and proceed- 
ings of learned societies in many different countries, 
and it is no easy task for the student to unearth it 
all, and, when he has done so, to obtain access to 
it. In the present volume the authors not only 
supply a list of this literature, but also refer to the 
principal contributions in the text, and indicate 
the main results obtained by these writers. This 
would make the book valuable even if it gave 
nothing more ; but, in fact, it contains much more. 

The authors have both an intimate knowledge of 

South Africa, and have been engaged in geological 

work there—one, at first, in Cape Colony, the other 

in the Transvaal, and for the past three years both 
together in the latter colony. They have, therefore, 
had special opportunities of testing the validity of 
the conclusions of other writers, and at the same 
time have been able to add to our knowledge of 
the subject with which they deal. Each of them 
supplies an excellent and instructive geological map 
for the volume, Mr. Corstorphine being responsible 
for that of South Africa, except the Transvaal, and 

Mr. Hatch for that of the Transvaal. The former 

map is on a scale of 78,88 miles to the inch ; the 

latter on a scale of 19.7 miles to the inch. 

There is yet another reason for welcoming this 

Everyone looks anxiously for the develop- 
ment of South Africa, and for such development an 
accurate knowledge of the geology of the country is 
all-important. A geological survey of Cape Colony 
was begun in 1895, of the Transvaal in 1897, and 
of Natal in 1898; and although work was, of 
necessity, suspended from 1900 to 1903, during the 
Boer War, it has been reorganised since 1903 and 
is now being carried on systematically. Perhaps 
the recent visit of the British Association to South 
Africa may also prove valuable for the advance- 
ment of this branch of science in these colonies. 
In any event, a systematic account of the present 
state of knowledge regarding the geology of South 
Africa is exceedingly opportune at this time, and 
the work of Messrs. Hatch and Corstorphine is 
welcome on that account. On its own merits, too, 
the work is of great value, by reason of its com- 
prehensive character and careful preparation. Many 
who are not geologists will find in these pages much 
to interest them in the authors’ description of the 
South African diamond-mines, a part of the subject 
to which they have here devoted special attention, 
giving a brief sketch of the history of this important 
industry, and describing the different mines in 
operation. 
The text is illustrated by excellent reproductions 
of photographs; the maps have already been 
noticed. The appendix, containing a lengthy list 
of the more important contributions to the litera- 
ture of the geology of South Africa, is a very useful 
adjunct to the volume. The book is well printed, 
and up to the high standard expected from the 
publishers. 
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Nova Scorian Metatiurcy.—Last year the Dominion 
Tron and Steel Compan meee for its own use from 
its mines in Newfoundland ,254 tons of iron-ore, 
while the ores imported from the United States, Spain, 
and Sweden amounted to 28,952 tons. The limestone and 
dolomite shipments from Cape Breton aggregated 267,237 
tons. The company’s output of pig iron was 162,000 tons, 
and of steel 163,500 tons. Of 80-Ib, steel rails, the total 
rolled between June and the end of the year was 44,000 
tons, and the output of rods in the year was 47,000 tons. 
The balance of the steel produced went into blooms and 
ingots, most of which found a market in Canada. : A 
shipment of 30 tons of rails was made to the Boston Ele- 
vated Railway Company for experimental use on sharp 
curves, the object being to ascertain to what extent open- 
hearth rails exceed in wearing qualities rails hitherto in 
use. The Nova Scotia Steel and Coal Company, Limited, 
roduced coke last year to the extent of 120,000 tons; 
pig iron, 58,000 tons; and steel, 22,000 tons. The im- 
ports of ore from the company’s mines in Newfoundland 
were about 100,000 tons, and from other countries 15,000 
tons. Pig iron and steel ingots are shipped to the com- 

ny’s works at Trenton, Nova Scotia, and to various 

anadian markets. The shipment of bituminous coal in 
1905 from the mines of the Dominion and Nova Scotia 
steel companies amounted to 3,158,907 tons. 





A New Free-Boat ‘ror Guovucesrer- Dockxs.—The 
Gloucester Chamber of Commerce has placed an order 
for a powerful steam fire-boat for the protection of pro- 
perty, both floating and on the waterside, at the docks, 
with Messrs. Merryweather, of London. This boat will 
have neither screws nor paddles, but will be provided 
with nozzles fitted to the sides of the boat, fed with 
water from the fire-pumps, and arranged so that the 
streams can be thrown forward or aft. Going ahead, a 
speed of 4 to 6 miles per hour will be obtained, this 
being quite sufficient for moving the vessel about in 
the docks, and saving weight and —— of extra machi- 
nery for propulsion. The vessel will be 50 ft. long, 11 ft. 
beam, and 5 ft. deep, while the draught aft will only 
3 ft. It will be fitted with a Merryweather water-tube 
boiler and an oil-fuel heater, so that low-pressure steam 
will be maintained day and night, and full pressure 
for working will be obtainable within five minutes ag 
an alarm. The pumps, which will deliver 1000 gallons o 
water per minute, will be of the vertical ‘“*Gem™ type, 
and will enable one large or a number of smaller jets to 
be thrown at once. Suction will be arranged from either 
side of the vessel, so that when working in shallow 
water the pumps can draw from the deeper side. The 
vessel will be Baile of steel, and will be provided with » 





full set of fire-brigade fittings, hose, &c. 
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MICROSCOPIC OBSERVATIONS ON 
NAVAL ACCIDENTS. 


Part IV.* 


By Tuomas Anprews, F.R.S., M. Inst. C.E., 
F.C.S. (Telford Medallist and Telford Prizeman, 
Institution of Civil Engineers ; Gold Medallist 
and Bessemer Prizeman, Society of Engineers) ; 
Metallurgical Chemist and Testing Engineer, 
Wortley, near Sheffield. 


Fractorep Borter Stay-Bott, H.M.S. 
‘* MELAMPvus.” 
Tue author read with much interest the valuable 
per of Mr. F. W. Webb, on ‘‘ Locomotive Boiler 
tays” (Minutes, Proceedings of the Institution of 
Civil Engineers, vol. cl., page 87), and he hopes 
that the following contribution may perhaps also 


| 
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help to increase our knowledge of the micro-crystal- 


Fic. 2.—Crystalline structure and internal micro - flaws. 
Fractured Siemens steel warship boiler-stay. Transverse 
section, as seen at a magnification of 300 diameters. 
Actual magnification of engraving, 200 diameters. 





Fic. 5.—Micro-crystalline structure. Fractured Siemens steel 
} Transverse section, as seen at a 
magnification of 250 diameters. Actual magnification of en- 


warship boiler - stay. 
graving, 200 diameters. 


line structure of boiler stay-bolts, and of some of the 
causes leading to their fracture in service. The 
present investigation was made some time prior te 
the publication of Mr. Webb’s valuable paper. The 
author was enabled to make high power microscopical 
vestigations into some of the possible internal 
causes of the fracture of steel boiler stay-bolts. 

The sample examined was a portion of one of 
the fractured Siemens steel boiler - stays from 
H.M.S. Melampus, which broke some time ago in 
Service, causing a serious accident. The piece 
examined was about 42 in. long by 1} in. in dia- 
meter, and was threaded from end to end with a 
t-in. thread, about ;'; in. deep. 

The stay-bolt had a clean straight close-grained 
fracture right across at one end A {see Fig. 1); at 
the other end B the fracture was very peculiar. 
The fracture at this end appeared to be the result 


“™ For Part I., see issves of December 2, 9, and 16. 1904; 
art II., May 5, 1905; and Part III., August 25, 1905. 





of a powerful wrench, or torsional strain, the end 
of the bolt having apparently been twisted clean 
off, leaving a hollow conical cavity. The appear- 
ance, as seen in section, is shown in Fig. 1. 


GENERAL Low-Power MIcROSscoPIcAL 
EXAMINATION. 

The author examined the fractured end A by 
means of his special fracture microscope, also end B 
(Fig. 1). There were not, however, any signs of 
internal weakness, except indications of one or two 












Fie. 3.—Crvystalline structure and internal micro-flaw. 

tured Siemens steel warship boiler-stay. Longitu- 

dinal section, as seen at a magnification of 300 dia- 

meters. Actual magnification of engraving, 200 dia- 
meters. 


ing, 200 diameters. 


internal small (externally) undetectable blowholes 
or cavities near the centre of end B, which may, 
however, have to some extent been instrumental in 
inducing the first yielding of the metal when under 
the heavy strain which has apparently caused its 
fracture. 
PuysicaL ExaMtNatION. 

A portion was machined from the steel stay-bolt 
and submitted to tensile tests, with the results given 
on Table I. 





Tasxe I. 
Original Py 26 Maximum = 
Dimensions. 3 2 -i38 | Stress 
a? | es ss | 
- — "a | 82 my g 
S ss < ° e 
si Bag) oe [Py | pe f8,|% 
ize 6s 2 } er 3 O¢ 
a Area, 8 gs } be 3 ~ Section | Square 25 ~ £ 
BES =s 2 +] A} 
Inches. / oe* so Z8a Inch. 50 3< 
sq. in. in tons tons | tons p-c. 
0.566 | 0.252 1 14. 51 7.35 29.16 43 565.2 











Fie. 6.—Micro-crystalline structure. Fractured Siemens steel 
warship boiler-stay. Transverse section, as seen at a mag- 
nification of 250 diameters. Actual magnification of engrav- 





| 
| 
| 


| 





In the above results the maximum stress, elon- 
gation, and reduction of area are satisfactory, and 
the elastic limit is also good. 


CHEMICAL ANALYSIS. 


A portion of the bolt was carefully analysed, with 
the results given in Table IT. 


Taste IT. 

Per Cent. 
Carbon by coloration test . 0.300 
Silicon .. - és ve - Se o 0.028 
Manganese “a ad ne ae . os 0.482 
Sulphur .. “ * os ” s - 0.040 
Phosphorus * ” ne - we - 6.058 
Iron by difference on - . ee -- 99.142 

100.000 


The analysis showed the steel to be of good 
quality. The percentage of combined carbon was 
not excessive or sufficiently high to induce brittle- 
ness. The silicon was present in but comparatively 





Fie. 4.—Crystalline structure and internal micro-flaws. 
Fractured Siemens steel warship boiler-stay. Longitu- 
dinal section, as seen at a magnification of 300 dia- 
meters. Actual magnification of engraving, 200 diameters. 


small quantity. The manganese was normal 
and not excessive. The sulphur and phos- 
phorus were not present in excess, and on 
the whole the results of the chemical analysis 
are generally satisfactory. 


HieH-Power MicroscoricaL ExaMINaTION 
at 300 anp 250 Diamerers. 

A portion 4 in. in diameter was machined 
transversely from the fractured boiler stay- 
bolt, from which a micro-section 4 in. in dia- 
meter by , in. thick was prepared. The 
micro-section was carefully levelled and 
polished microscopically by various methods, 
and etched in exceedingly dilute acid to de- 
velop the minute ultimate structure of the 
steel, as seen in transverse section, and to 
search for possible internal micro-flaws which 
might be present. 

A careful high-power microscopical exami- 
nation was then made at 300 diameters by 
direct light. Micrometer measurements were 
also taken of some of the minute internal 
micro-flaws, as seen in transverse section, 
and micrographs to scale showing the ulti- 
mate structure, &c., were taken. The results 
of this investigation ure given in Table III., 
page 332, and in the micrograph, Fig. 2. 

Another portion was machined longitudinally 
from the fractured boiler stay-bolt, from which 
was cut a suitable micro-section 4 in. in diameter by 
yo in. thick. The latter was carefully prepared, 
microscopically polished by several processes, and 
etched in very dilute acid. The ultimate structure 
of the steel was then examined by direct light at 
a@ magnification of 300 diameters, by means of 
the special high-power metallurgical microscope. 
Micrometer measurements and drawings were also 
taken of the structure, showing also some typical 
internal micro-flaws as seen in longitudinal section. 

The results are given in Table III. and in 
Figs. 3and 4. The normal micro-structure of the 
steel is also illustrated in Figs. 5 and 6, as seen in 
section at 250 diameters. It may perhaps be de- 
sirable briefly to explain the illustrations given in 
Figs. 2, 3, and 4. 

The black and heavily-shaded (for convenience) 
portions of each drawing are the internal micro- 
flaws, chiefly composed of microscopic segregations 
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of sulphide of manganese or sulphide of iron, or in 
some cases cavities left where this impurity has 
been dissolved out in the etching. 

The lighter-shaded parts are the ultimate normal 
carbide of iron areas or crystal grains, as distinct 
from the pure iron crystals or ferrite of the metal. 
The unshaded portions of the drawings consist of 
the primary crystal grains of pure irou or ferrite, 
which have not been affected, or but very slightly, 
by the carbon. The fine divisional lines in the 
drawings show the line of junction or intercrystal- 
line spaces between the ultimate crystals of the 
metal. 

TaBLe ILl.—Measurements of Internal Micro-Flaws in 
Siemens Steel Boiler-Stay—H.M.S. ‘‘ Melampus.” 


Sa ra | 


Dimeneions of Internal Micro- 
Flaws as seen in Longitudinal 
Section. 


D‘mensions of Internal Micre- 
Flaws as seen in Transverse 
Section. 


Length. Width. 


| 
| Length. Width. 
' 





Dimensions in Parts of an Inch. 


0.0006 0.0004 0.0006 0.0002 
0.0004 0.0004 0.0014 0.00004 
0.0004 0.0002 0.0008 0,0002 
0.0002 0.0002 0.0054 0.00012 
0.0006 0.0004 0.0020 0.00004 
0.0004 0.0002 0.0020 0.00004 
0.0004 0.0004 0.0016 0.0002 
0.0004 0.0002 0.0012 0.0002 
0.0006 0.0004 0 0030 0.0001 
0.0004 0.0002 0,0036 0.0001 
0.0004 0.0002 0.0020 0.0002 
0.0006 0.0004 0.0024 0.0002 
0.0004 0.0002 0.0030 0.0002 
0.0004 0,0004 | 0.0056 0.0004 
0.0004 0.0003 | 0.0100 0 0008 
0.0004 0.0003 0.9036 0.0008 
0.0004 0.0002 0.0042 0.0004 
0.0004 0,0002 0.0260 0.0004 
0.0006 0.0004 | 0.0110 0.000 

0 0006 0.0006 0.0040 0.0002 


The above are the results of forty micro-measurements of 
typical internal micro-flaws. 


GENERAL CONCLUSIONS. 


The author has carefully correlated and con- 
sidered the results of the general, physical, 
chemical, and microscopical examinations, and 
has arrived at the following conclusions :— 

1, The general and low-power microscopical 
examination ‘shows that the steel boiler stay-bolt 
investigated had been subjected to an extremely 
severe and unusual strain, which was apparently 
the primary cause of the fracture. The bolt was 
free from any external detectable flaw. 

2. The physical examination shows that the 
steel, as a mass, was a good quality of mild Siemens 
steel, but somewhat sooneilion a basic steel, the 
tonnage strength being satisfactory, the elastic 
limit and the elongation being also excellent ; and 
but little light is thrown on the cause of the 
fracture by this part of the investigation. 

3. The chemical analysis yields good results. 
The percentage of combined carbon is fairly satis- 
factory, though the author would have preferred 
the percentage of combined carbon to have been 
rather higher, and the impurities, due to sulphur, 
phosphorus, and silicon, are not present in ab- 
normal excess ; but chemical analysis is sometimes 
unable to detect indications of the micro-segrega- 
tion, either of the carbon or of the impurities, such 
as sulphides, phosphides, &c., which often leads to 
the development of lines of weakness in steel. 

4. The high-power microscopical examination, 
at a magnification of 300 and 250 diameters (see 
Figs. 2, 3, 4, 5, and 6), gives a correct representa- 
tion of the ultimate micro-crystalline structure of 
the steel, and shows that the metal was fairly re- 
presentative of a normal mild Siemens steel. This 
method of investigation further indicated that the 
steel was generally of good quality, and that it was 
comparatively free from the presence of extensive 
internal micro-flaws, though numbers of smaller 
ones were found dispersel throughout the metal, 
sufficient in certain areas to induce lines of weak- 
ness when the steel was under excessive stress. 
[he microscopic examination in transverse section 
showed that there were distinct indications that 
the carbide of iron had micro-segregated towards 
the centre of the bolt. 

The presence of internal micro-segregations of 
sulphide of manganese was also noticed. Some of 
these, as seen in section, are illustrated in Fig. 2. 
The number of these micro-flaws was not, how- 
ever, excessive, nor beyond what is frequently ob- 
served in steel. 

In the longitudinal micro-section of the stay- 
bolt there were observed elongated micro-fissures 





or flaws due to the micro-segregation of sulphide 
impurities. These micro-flaws, originally present 
in the ingot, had been elongated and drawn out 
during the subsequent manipulation and rolling, 
-_ they are seen in longitudinal section in Figs. 3 
and 4. 

These minute internal micro-flaws, though com- 
paratively not present in great excess in this 
sample of steel, the author considers, have un- 
doubtedly had a certain influence in inducing the 
fracture of the steel. (See a paper on ‘‘ Microscopic 
Internal Flaws inducing Fracture in Steel,” by 
Mr. Thomas Andrews, published in ENGINEERING, 
July 10, 17, and 24, 1896 ; ‘‘ Microscopic Internal 
Flaws in Steel Rails and Propeller Shafts,” by 
Mr. Thomas Andrews, published in ENGINEERING, 
January 17, 1896, and Messrs. E. and F. N. Spon ; 
in Microscopic Observations on Deterioration in 
Steel Rails,” being a series of papers by Mr. Thomas 
Andrews, published in Encingrrtne, 1897 and 
1898. See also a paper by Mr. A. E. Seaton, on 
‘* Microscopic Causes of Mysterious Fractures in 
Steel used by Marine Engineers,” Institution of 
Naval Architects, March, 1896.) 

It appears to the author that the great strain to 
which the bolt was apparently subjected found a 
line of weakness in the metal, originating at one or 
more of these minute micro-flaws, which promoted 
its final fracture. 

Finally, the author is of opinion that steel is not 
so good a material as the best wrought iron for 
boiler stay -bolts. 








THE ANATOMY OF BRIDGEWORK.— 
No. XII.* 


By W. H. THorpr, Assoc. M. Inst. C.E. 


Masonry Bripces. 

Masonry bridges, in which description it is 
intended to include structures both in stone and 
brick, are, when well built, amongst the most 
durable and long-suffering of any which come under 
the care of a maintenance engineer; yet, when 
developing the faults peculiar to their kind, they 
may be the occasion of much anxiety and render 
necessary frequent inspection, or even continuous 
watching. 

Apart from decay of mortar or material, defects 
may very commonly be traced to the foundations, 
or to earth-slips. Sinking, when uniform, may be 
quite harmless, though possibly inconvenient ; 
irregular sinking of piers or abutments is quite 
a different matter. It is, however, remarkable to 
what a degree sinking may be evident, without of 
necessity rendering a structure unsafe. Movement 
of an amount and kind which would be fatal to the 
connections of metallic bridgework is endured by 
bridges of stone or brick ; not, it may be, without 
damage, yet with no occasion for alarm. The 
superstructure of metallic bridges may often, how- 
ever, be restored to the true level before the mis- 
chief has become serious, whereas in the case of 
masonry arches this is not practicable. 

Spreading of the abutments is very seldom the 
cause of any great injury to an arch, though it is 
common enough to find old and flat arches slightly 
down at the crown ; but the contrary case of abut- 
ments closing in is not very unusual when these are 
high, or terminate a viaduct over a deep valley. 
Such an abutment may move during or soon 
after construction, throwing up the crown of the 
end span affected ; or, if the arches are very solid 
and heavy, the abutment may slide forward at the 
base, with no sensible reduction of the opening. 

When a viaduct connects the two ends of a high 
embankment, it may happen that the end piers are 
not clear of the embankment slope, in which event 
a pier may, should the bank slip, move with it, as to 
that part not in solid ground; with the result, in a 
bad case, that it is broken across and the super- 
structure imperilled. 

A case of abutment movement is illustrated in 
Fig. 90, which represents the end arch of a masonry 
viaduct, one abutment of which had moved forward 
in the manner already referred to. From the 
springing upwards the arch retained its form to 
within a short distance of the crown, where it was 





* The previous articles appeared as follow .—No. I. on 
November 18, 1904; No. II. on December 9, 1904; No. ITI. 
on December 23, 1904; No. IV. on January 27, 1905; 
No. V. on February i0, 1905; No. VI. on March 3, 
1905 ; No. VIT. on April 14, 1905 ; No. VIII. on June 9, 
1905 ; No. IX. on August 11, 1905; No. X. on Sept- 
ember 22, 1905, and No. XI. on January 12. 








forced up in the way indicated. When the move. 
ment became pronounced, heavy timber centering 
was introduced, with the object of preventing any 
mishap, the damaged portions being ultimately cut 
out and made good. ‘The structure was thirty-five 
years old. 

The practical utility of stop-piers in long arched 
viaducts is, perhaps, rather in checking movement 
of the tops of piers under moving load than in 
arresting actual failure of a series of arches. That 
the tops of piers do move very sensibly need not 
be doubted. The writer has attempted to measure 
this in the case of piers about 60 ft. to the spring- 
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ing, by means of a theodolite placed below, but 
has reached no more definite result than that a 
movement existed, of which he was not able to 
determine the amount. If in a viaduct some 
arches are more heavily loaded than others, each 
spreading slightly, the end piers of the group will 
move amounts which together equal the sum of the 
individual span spreads, with a tendency in the 
arches beyond those of the group overloaded to rise. 

This rocking may be detrimental both to the 
piers and arches, and helps to account for the dis- 
integration of mortar in arches and piers, which 
not infrequently happens. The soffits will some- 
times be seen with a thick incrustation of lime, 
which has washed out of the joints, or from lime- 
stone ballast above, where this has been in use. 
Arches of tall viaducts may, indeed, become in so 
bad a condition that pieces of stone or brick will 
drop out, necessitating repair at heavy expense, 
of which scaffolding is commonly a large part. 

Tall piers may be found badly out of the up- 
right, due to sinking of foundations. A marked 
case of this kind came under the writer’s notice—a 
viaduct of fifteen semicircular arches, in which, 
though many piers were wanting in truth, one in 
particular was about 1 ft. 4 in. out of vertical, 
making one side of the shaft plumb, and doubling 
the normal batter of the other. Inquiry showed 
that in this instance the pier had never been up- 
right from its earliest history, dating back thirty- 
six years. This makes clear the desirability, to avoid 
hasty conclusions, of ascertaining, when it is pos- 
sible to do so, the complete record of any structure. 

A bridge fifty-eight years old, of three skew 
spans, carrying a railway over a canal, and having 
somewhat flat brick arches with stone quoins upon 
low piers, developed the somewhat unusual defect, 
as to the centre arch, of splitting along its length 
for about 10 ft., parallel to, and some 7 ft. from, 
one face. In this case there was reason to believe 
that there had been considerable local settlement 
of the piers on that side of the bridge. The arches 
were otherwise in bad condition, the brickwork 
poor, and the mortar decayed. Each arch was 
down at the centre, and displayed a fault not 
unusual where bad brickwork joins up to good cut 
stonework, the quoins showing a tendency to 
separate from the brick rings. Below the bridge 
were coal- workings. } 

Brick arches built in parallel rings sometimes 
separate one riog from the other, demonstrating the 
known propriety of bonding the rings together pro- 
perly, and of carrying the arch round, when build- 
ing, at its full thickness. 

An instance of bridge failure from a somewhat 

culiar cause may be quoted as of some interest, 
argely because the structure was very ancient, having 
been in existence some 400 years. This bridge, 
carrying a road, was of the type usual in old masonry 
bridges over a river, having small arches, thick 
piers, and solid backings to the arches. Two flo rd- 
openings at one end had, by sinking and want of 
care, become partly closed. The centre arch had, 
however, been widened about 140 years previous'y. 
During a severe flood, the swollen river, overflow- 
ing its banks, trespassed upon a timber yard a little 
above bridge, and washed down into the stream 
a large quantity of sawn timber; this, unable to 
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get through the main arch with freedom, compacted 
into a serious obstruction. The flood water, thus 
checked in its passage, seems to have scoured below 
the timber, and robbed the piers of such support 
as they formerly had (see Fig. 91). The bridge 
stood in this condition till the water lowered, when 
the middle part of the structure broke up, and 
subsided into the hole which had been washed out. 
But for the monolithic character of the old work it 
is probable the bridge would have failed long before, 
as the gravel bed on which the piers stood had been 
partly undermined for very many years. The case 
is instructive, as showing how a slight accident— 
powerless by itself to work mischief—may be very 
damaging when allied with so powerful an agent as 
running water. 

The enduring character of even the roughest 
class of masonry arch, if only the material be good 
and abutments stable, is shown when it becomes 
necessary to destroy old work of this character. 
Fig. 92 represents a short length of ‘“‘ cut-and- 
cover” arching in process of demolition, just before 
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it fell in. The masonry was of hard sandstone 
rubble, and had been cut away, as shown, till at 
the point A only a very small piece of the arch 
remained, when the length finally broke up and 
dropped. Arches have commonly a great reserve 
of strength ; tunnel linings are, indeed, often badly 
out of shape, closed in, and sunken ; yet continue, 
with close watching, and occasional repairs where 
the work has decayed or bulged, to serve the pur- 
pose intended. 

Though the equilibrium of masonry arches has 
been the occasion of much profound study, and the 
nicest calculation has sometimes been applied to 
the design of such work, yet it appears that when 
an arch is well backed up, the theoretical linear 
arch need have but little connection with the 
figure of the intrados: a statement consonant both 
with common-sense and the teachings of experi- 
ence. With solid backing, this would indeed seem 
to be more important than any part of the arch 
ring below the top of the backing, the lower part 
of the ring serving chiefly to preserve the face of 
the solid work. Arches are frequently to be met 
with so out of their true shape that but for the 
consideration named, failure would seem to be in- 
evitable. The masonry or brickwork does not 
always show evidence of damage if the distortion 
has been slow ; suggesting that structures of this 
kind have a power of accommodation with which 
they are not generally credited. 

A noticeable cause of deterioration of masonry 
structures, which may be quite independent of 
settlement, is serious vibration. This is well 
known in connection with church belfries, and is 
also locally apparent when telegraph or other poles 
areattached to masonry parapets. Vibration, when 
caused by heavy railway traffic, acting upon arches 
light or originally bad, may demoralise the struc- 
ture to such an extent that repair becomes ex- 
ceedingly difficult, because of the extensive charac- 
ter of the mischief ; but masonry bridges substan- 
tially built, and particularly those carrying ordinary 
roads, and not subject to much vibration, have 
great lasting powers, if repaired with skill, or even 
let alone. Distortion of the arch may be quite 
consistent with practical stability, if the movement 
or decay with which it originated is not progres- 
sive, or has been arrested. In this connection a 
distinction is to be made between arches well 
backed, to which the foregoing remarks apply, and 
inwhich the two halves of each arch may act as 
Separate monoliths meeting at the crown, and the 
case of a true arch ring ealependent of any outside 


and depending almost wholly upon the proper 
balance of its component voussoirs for its stability. 
With the latter class of structure no liberties may 
be taken ; whilst with the former there is seldom 
cause for fear, if the foundations do not give way, 
and the work is dealt with judiciously, if at all. It 
must, however, be understood that there are limits 
as to what may be done effectively, short of re- 
building, in dealing with structures in which, per- 
haps, brickwork is rotten and mortar decayed and 
crumbling, the whole being little better than a 
broken mass of rubbish. 

In cases where it may be prudent to introduce 
safety centering, as in an instance already referred 
to, it is commonly expedient to refrain from causing 
this to take any sensible part of the load till all 
movement has ceased, the centres being at the 
outset largely precautionary. The requirement 
with an arch in bad condition is to avoid disturb- 
ing it for the worse. If the centres are wedged 
up whilst movement is still going on, the effect 
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assistance, such as backing or spandrils may give, 


may be to cause the arch to break up upon the 
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centering, and precipitate repair work which might 
otherwise have been left to a more convenient 
time, when all movement had stopped or been 
checked by suitable measures, Vinduct arches in 
a bad condition, but not necessitating the use of 
relief centres, are commonly dealt with piecemeal 
by cutting out the bad places, a small part at a 
time, and making good. The work requires the 
greatest care of experienced men. 

Pointing masonry or brickwork is effective for little 
other than protective purposes, and to check further 
weathering ; it has obviously no effect upon the 
interior work, and if made to cover up the evidences 
of internal decay, is even misleading and objec- 
tionable. In extreme cases it may be desirable to 
open out the road and deal with the filling, to 
relieve or to strengthen the outer spandril walls, 
which sometimes bulge, or for other purposes, as, 
for example, for rebuilding inner spandril walls, 
grouting up or otherwise repairing solid backing, 
in which operations some regard must be had to 
the effect of the work upon the balance of the 
opposing halves of the arch. 

Of the different classes of masonry commonly 
used in bridgework, it may be well to remark that 
good coursed rubble, or preferably that variety 
bonding both vertically and horizontally, of a 
durable stone, perhaps quite unfit for any but 
rough dressing, may make a most lasting structure, 
the mortar, of course, being good. Each rough- 
dressed stone presents a durable piece, fragments 
removed separate frum the block, probably along 
some line of relative weakness—there is no ‘‘ nurs- 
ing” of weak corners; whereas with stones reduced 
to a perfectly regular shape by chisel work, the 
plane surfaces and geometrical angles are made 
with partial regard only to the natural grain of 
the stone. 





TRENT VALLEY CANAL HYDRAULIC 
LIFT-LOCK. 
By J. J. Bett, M.A. 


Tue only hydraulic lift-lock in America, and the 
largest in the world, has recently been opened for 
traffic. It is on the Trent Valley Canal, a water- 
way being built across the Province of Ontario, to 
connect the Georgian Bay with Lake Ontario, 
avoiding the long detour through Lakes Huron, 
St. Clair, and Erie, and shortening the distance 
from the upper lakes to the eastern end of Lake 
Ontario by adh 250 miles. 

The designation ‘‘ Trent Valley Canal” is rather 


there will not be more than 15 or 20 miles of canal 
proper, the remainder being through lakes and 
river stretches, rendered navigable by dams or 
dredging where the natural depth of water is in- 
sufficient. It will bea barge canal, having a depth 
of water of 6 ft., though the works are planned so 
that it may be increased to 8 ft. at very little 
extra — Where canalising is required, the 
prism will have a width of 50 ft. on the bottom, 
with side slopes of two to one in earth and one- 
fourth to one in rock, There will be thirteen 
locks, 134 ft. by 33 ft., of the ordinary type, and 
three hydraulic lifts, two on sections of the canal 
on which little work has yet been done, and one 
near the town of Peterborough, which forms the 
subject of this article. 
he route of the canal was selected by the Royal 

Engineers, and its construction begun in 1835. 
Very little progress was made, the money appro- 
riated having been diverted to another purpose. 

ocks were subsequently built at several points by 
the Government of Ontario, and the work is now 
being completed by the Government of Canada. 

From Georgian Bay the canal will probably fol- 
low the Severn River to Lake Couchiching (Fig. 1, 
page 334), and thence into Lake Simcoe, which is 
on the same level, although there is an alternative 
route from Georgian Bay direct to Lake Simcoe, 
shorter, but with more excavation. From Lake 
Simcoe towards Balsam Lake the valley of the Talbot 
River will be followed, from which there will be a 
rise of 50 ft., where it is proposed to build an hy- 
draulic lock, the route then following a level stretch 
to Balsam Lake, the summit. From here to the 
village of Lakefield the route passes through a suc- 
cession of beautiful lakes — Cameron, Sturgeon, 
Pigeon, Buckhorn, Deer, Lovesick, Stony, Clear, 
and Katchawannoe, known as the Kawartha Lakes 
—connected by streams rendered navigable by 
dams and locks. From Lakefield it follows the 
Otonabee River, but at Peterborough makes a 
diversion; and at this point is situated the hy- 
draulic lift-lock described. From below Peter- 
borough the route follows the course of the 
Otonabee to Rice Lake, and from there to the Bay 
Quinte, the Trent River. Another hydraulic lock 
of 53-ft. lift is proposed at Heeley’s Falls on the 
Trent. From the mouth of this river the naviga- 
tion through the Bay of Quinte and down the St. 
Lawrence is sufficiently sheltered for barges, which 
will be taken through from Midland, on the 
Georgian Bay, to Montreal beside the ocean vessel. 
The capacity of barges drawing 8 ft. will be 800 
tons, and it is estimated that one steam barge will 
tow four ordinary barges, with a united carryin 
capacity of 120,000 bushels, equivalent to 120 
loaded railway cars. The present Erie Canal 
barges have only a carrying capacity of 240 tons, 
and when the proposed enlargement is effected they 
will have a capacity of 1000 tons. The enlarge- 
ment of the Erie Canal will cost 101,000,000 dols.; 
the cost of the Trent Valley Canal when com- 
pleted will be under 10,000,000 dols. The time for 
a tow from the Georgian Bay to reach Montreal ie 
estimated at 6} days. 
All the newer structures on the Trent Valley 
are of concrete. Where high-level bridges are pos- 
sible, they are wholly of concrete, and swing- 
bridges rest on abutments and piers of the same 
material. Dams, culverts, and locks are of con- 
crete, and where in the older works stone or timber 
was employed, renewals will be made of that 
material. 
The hydraulic lift-lock at Peterborough is on a 
four-mile section of the canal, built to overcome 
obstructions in the Otonabee, where there are many 
water-powers in use for manufacturing purposes. 
The total difference in elevation in the section is 
78 ft. For the first 34 miles the canal is formed 
by short lengths of excavation and natural valleys, 
till a slope is reached where a difference of eleva- 
tion of 65 ft. is found in 800 ft. This difference is 
overcome in one lockage by the hydraulic lock. 
The hydraulic lift-lock is in theory an automatic 
machine, and is devised to take the place of the 
ordinary lock, where great differences of elevation 
are found in a comparatively short distance. It is 
also valuable in making it possible to carry a canal 
where water is scarce. When a loaded barge 
descends, and an empty one ascends, a volume of 
water equal to the difference between their weights 
is raised and passed into the upper canal, thus keep- 
ing upthe supply. In the ordinary lock the amount 
of water required to make a lockage is equal to the 





a misnomer, for in the total distance of 203 miles 


area of the lock multiplied by the height through 








































































294 cee 


Mtg <i ge oaeee 


Loe 


oT ee eee 





























































334 


ENGINEERING. 






[Marcu 16, 1906. 








which the lift is made, and this quantity of water is 
always carried down from the upper to the lower 
level. The saving of time is also an important item. 
The hydraulic lock bears the same relation to the 
ordinary lock as a double-track railway does to a 
single; for one vessel may be locked down, and 
another up, at the same time. 

The first lock of this type was built by the in- 
ventor, Edwin ‘Clark, about 1872, at Anderton, 
England, to connect the Trent and Mersey canals. 
Two similar locks were afterwards constructed on 
the Continent, one at Les Fontinettes, France, on 
the Neufosse Canal, the other at La Louviere, 
Canal du Centre, Belgium,* which has hitherto 
ranked as the largest in the world. These three locks 
have a lift of about 50 ft., andin their other dimen- 
sivns are smaller than the one at Peterborough. 

The essential feature of the Peterborough, as of 
all such locks, is a pair of water-tight steel boxes 
or chambers, closed at the ends by gates, hung, in 
this instance, on the lower edge (Figs. 2 to 5). 
Similar gates close the ends of the reaches. These 
chambers are carried by heavy trusses resting on 
two rams, 7 ft. 6 in. in diameter, which work in 
two steel presses, one under each chamber. The 
presses are connected by a pipe 12 in. in dia- 
meter, in which a valve is placed to regulate the 
flow of water from one to the other. The mode of 
operation is as follows:—Supposing both cham- 
bers to be at a standstill—one up, the other 
down—both gates open ready for a vessel to 
enter. The bottom of the upper chamber will be 
10 in. lower than the bottom of the canal above, 
and will contain 8 ft. 10 in. of water. The 
bottom of the lower chamber will be level with 
the bottom of the canal below, and will contain 
8 ft. of water. The upper chamber will thus be 
approximately 100 tons the heavier. The vessel 
having entered and the gates being closed, the 
valve in the connecting-pipe is opened. The extra 


‘weight causes the upper chamber to descend, 


forcing the water from the press below it into the 
other press, and causing the other ram and 
chamber to rise. When the change of position 
is accomplished, the extra 10 in. of water in the 
chamber which has descended is allowed to escape, 
restoring the level to that in the lower reach, 
and 10 in. of water is allowed to enter the 
chamber which has ascended, making the level the 
same as that in the upper reach. The gates are 
then opened and the vessel passes out. The time 
required to raise or lower the lock-chambers is 
three minutes, and to one or two vessels 
through from twelve to fifteen minutes. Vessels 
are hauled out and into the chambers by hydraulic 
capstans. On the up-stream side of the lock a guard- 
gate is placed, which will be operated by hydraulic 

wer, and closed as a precaution when a vessel 

as entered the lock. 

We will now deal with some of the features of the 
lock more in detail. The soil at the place was found 
to consist of a hard clay, mixed with small stones 
and boulders, overlying a shaly limestone rock, in 
layers of varying thickness. This rock forms the 


foundation for the substructure, which is wholly |’ 


of concrete. The substructure includes the main 
or breast wall, which serves as a retaining-wall for 
the upper reach ; the wings, which act as retaining- 
walls, to hold the side embankments; the side 
walls ; the towers three in number ; and the walls 
which end the lower reach. All these walls, 
except the wings, form dry pits, into which the 
steel chambers descend. 

The main wall is 126 ft. long at the base, 80 ft. 
in height, and 40 ft. thick. it contains a room 
12 ft. by 110 ft. by 17 ft. high, in which the tur- 
bines and pumps are installed. It is pierced by a 
roadway 14 ft. wide and 21 ft. high, shown in 
Fig. 6, which does away with the necessity for a 
swing-bridge. The pu.np-room is reached from the 
roadway by a staircase in the concrete, and access 
to the upper level is provided, both by outside 
stairways and a stairway through the concrete. 

On the side elevation architectural effect has been 
given by mouldings and pilasters formed in the 
concrete, and the towers have been treated in the 
same way. The wings are 40 ft. long at the base, 


* These lifts were illustrated in ENGINEERING, Ander- 
ton being described on 241, vol. xxxviii. ; Fon- 
tinettes on page 29, vol. xl.; and La Louviere on 
103 of the same volume. The hydraulic lift on the Dort- 
mund-Ems Conal, which is different in principle from the 
above three, and much larger, was described in TRACTION 
ep eee, on page 234 of vol. viii., and page 65 
of vol, x. 





and 55 ft. above, being cantilevered 15 ft. at an 
elevation of about 47 ft. above the rock. They 
are cellular in construction. 

The side walls form retaining-walls for the earth 
along the sides, and serve to keep the chamber- 
pits dry. A wall 12 ft. wide divides the pits under 
the chambers from one another (Fig. 7). The! 


lower reach. 


used to operate the gates. 
The lock-chambers, Fig. 8, have a clear inside 


movements (Fig. 8). The lower walls extend from 
the rock to the top of the side walls, and accommo- 
date the steel gates which close the end of the 
In the centre, between the gates, is 
a small chamber, containing the hydraulic enyine 
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towers are approximately 100 ft. high from the 
rock. They are 29 ft. 6 in. by 40 ft. 8 in. at 
the base, and battered, except on the inside faces, 
to a height of 45 ft. above the side walls, from 
which they are perpendicular on all faces, and 
18 ft. by 18 ft. 6 in. in dimensions. These towers 
contain the guides for the chambers when rising and 
falling, and on the top of the central tower is the 
cabin, from which the lock-operator controls its 








dimension of 139 by 33 ft., with a freeboard of 


9 ft. 


10 in. 
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for, since when a vessel is in the lock it displaces, 
by a well-known law, an amount of water equal to 
its own weight. The pressure on the rams is about 
600 lb. to the square inch. 

The rams, which are the heart of the mechanism, 
are 7 ft. 6 in. in diameter, made of cast iron, in 
sections, the metal being 3} in. thick. The »sec- 
tions are 5 ft. 3 in. long, and are bolted together 
by 1}-in. bolts through inside flanges. The joints 
are made perfectly tight by a gasket of thin soft 
copper, } in. thick, which becomes corrugated when 
the sections, which have corrugated ends, are 
screwed together. The top area of the ram is the 
only place where the chamber rests, and it is fixed 
directly in the centre of the chamber. The top of 
one of the rams with its cross-bearing girder is 
shown in Fig. 9. The presses in which the rams 
work are steel castings, 34 in. thick and 924 in. in 
internal diameter, the s between the ramsand 
the presses thus being 1j in. The form and material 
of the presses was the subject of much considera- 
tion, and the specification required every casting 
to be tested up toa puemsere of 2000 Ib. per square 
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inch The experience of the Anderton, Les Fon- 
tinettes, and La Louviere locks was taken advantage 
of, and in some respects the methods there em- 
ployed were largely departed from. The steel cast- 
ings take the load perfectly, and during the tests 
there has not been the slightest oozing. The tops 
of the presses are finished with a rectangular 
stufling-box, 1 in. wide and 10 in. deep, filled with 
9 in. of braided hemp, tightened down by a steel 
gland held by stud bolts. The hemp packing holds 
ame tight under pressure of 1200 lb. to the square 
inch. 

Of course, the foundation of the presses was of 
the utmost importance. The wells in which they 
stand are about 80 ft. deep. Borings were made, 
before the contracts were let, to a depth of 130 ft. 
below the surface of the ground, to asceitain the 
character of the rock. .Its nature permitted it to 
be blasted with comparative ease, and by care the 
cylindrical form of the wells, which, as excavated, 
were 16 ft. 6 in. in diameter, was well preserved. 
To prevent disintegration the walls were lined with 
concrete, the finished diameter being 14 ft. 2 in. 
(Figs. 10 and 11, page 335). It is not necessary that 
this lining should be water-tight, though it is be- 
lieved to be practically so. ‘The wells can be un- 
watered when necessary for inspection, pumps being 
peeynee for the purpose. e total | at the 

ottom of the presses is approximately 2000 tons, 
and as this is a heavy load to trust on so small an 
area of ordi masonry, and too much for the 
poor quality of limestone at the bottom of the 
wells, large blocks of granite were employed. The 
courses are between 24 in. and 30 in. in thickness, 
and some of the stones 7 ft. 6 in. square, weighing 
11 tons, so that considerable difficulty was experi- 
enced in setting them at such a depth; but the 
importance of having a foundation which. could 
be relied on justified the trouble and expense, 
and it is believed the desired object has been 
attained. « Figs. 10 and 11 illustrate the arrange- 
ment adopted. 

The design of the lock-gates is new. In the 
Kuropean hydraulic locks they are hung and raised 
vertically, and this method has proved satisfactory 
where only 8 ft. of head-room was called for. But 
in the Trent Valley Canal 265 ft. of head-room had 
to be provided for. As already stated, they are 
hinged along the lower edge. The reach-gate is 
controlled by a small three-cylinder hydraulic 
engine, and the chamber-gate is connected auto- 
matically with it. This can be done, as it is never 
necessary to open one without the other. .The gates 
are of steel, the framework of I-beams, and the 
plating on the outer side. To give the gates the 
necessary buoyancy for readily handling them, it 
was at first intended to plate them on both sides 
and caulk the seams; but as this would add so 
much weight, and there would be a liability to 
leakage at the seams, an original plan was adopted. 
The space between the upright beams is filled with 
galvanised water-tight boilers (Fig. 4, page 334), 
such as are used in connection with domestic 
ranges. They are light and cheap, damage to one, 
or even more, will not interfere with the working 
of the lock, and a damaged one can be easily re- 
placed (Figs. 2 to 5). 

The hydraulic engine operating the gates is so 
placed that its main shaft is on a line with the axis 
of the gate, and a sprocket-pinion is attached. A 
sprocket, connectec by a chain, is attached near the 
top of the gate to a shaft with a pinion, which 
engages a segmental rack fixed to the masonry. 
These pinions and racks are placed at both ends of 
the gate, so as to operate it without twisting. 

The method of forming a water-tight joint 
between the end of the chamber and the end of 
the reach is different from that employed in Europe. 
The end of the chamber clears the end of the 
reach by about 1} iv., wd this has to be closed 
before the gates can be opened. The joint is made 
by the inflation with compressed air of a rubber 
hose fastened to the face of the reach along the 
bottom and sides. The tube is flat, and lies along 
the frame of the gate. This hose will be inflated 
only so much as is necessary to make the joint 
reasonably tight, as anything more would increase 
the end thrust on the chamber. Water-tightness 
is ensured within the chambers and reaches by a 
rubber strip 3 in. by 4 in., fastened along the 
sides and bottom of the frame, against which the 
gate closes, the edge being machined to a true 
surface. 

A pump having a capacity of 20 cubic feet a 
‘minute is provided to remove any water which may 





accumulate from rainfall, leakage, or other cau3e 
in the pits under the lock-chambers. It is set in 
motion automatically when the water reaches a 
certain level. 

Any small loss of water arising from the ——- 
tion of the presses is made up by an accumulator 
installed in one of the side towers. The accumu- 
lator has a ram 20 in. in diameter, with a stroke of 
30 ft. 6 in., and is loaded down to create a pressure 
of 15 lb. more than that under which the main 
presses work, so that in the event of additional 
water being required in either of the large presses, 
itcan be admitted at any time. A pair of triple- 
cylinder pumps supply water to the accumulator. 
They are operated by two turbines, 16 in. in dis- 
meter, of 100 horse-power, working under a 65-ft. 
head. They are arranged so that in case of acci- 
dent they can be connected to pump up the lock- 
chambers singly, so as not to stop traflic completely. 
The accumulator is also used to operate the hy- 
draulic engines which open and close the gates, and 
the capstans which tow vessels out and into the 
chambers. It is, in fact, an auxiliary to the main 


resses. 

“ The turbines which operate the pumps are of 
the Croker type. The water is taken in from the 
upper reach and discharged through a culvert into 
the lower reach. Under ordinary conditions one 
turbine will operate one of the pumps, while the 
other will generate electricity for lighting the lock 
and supplying power for operating swing-bridges and 
guard-gates, or for any other needed purpose. It 
is arranged, however, that each turbine may work 
either pump, or both may be operated at the same 
time. The dynamo will be sufficient to feed 
about one hundred arc lamps. A Taylor air-com- 
pressor furnishes the compressed air for the water- 
tight joint already referred to. From the pump- 
room the air is conveyed in pipes to where it is 
required. 

e operation of the lock will require three men 
—a lock-master and two gate-men. The former will 
direct all the operations from his cabin on the 
central tower, where levers will control the work- 
ings of the lock. The levers interlock so as to 
prevent accident from their being moved out of 
proper order. A simple system of signals gives 
communication with the gate-men. 

The quantities of material which enter into the 
construction of this lock are :-—Cubic yards of con- 
crete, 26,000; rolled steel in plates and shapes for 
the lock-chambers and gates, 1,680,000 Ib. ; cast 
iron in rams, accumulator, guides, &c., 495,000 lb.; 
steel castings for main presses and accumulator, 
668,000 lb. The total cost of the lock was about 
500,000 dols. 

This interesting piece of engineering was designed 
by R. B. Rogers, C.E., a Canadian, born within a 
short distance of where it stands. Before making 
the plans he visited the various hydraulic lift-locks 
in Europe, and while adopting their general prin- 
ciple, he introduced many novel and original ideas. 
He is general superintendent of the Trent Valley 
Canal. In the carrying out of the work he was 
ably assisted by Walter J. Francis, C.E., a young 
Canadian, engineer of hydraulic locks on the canal. 








THE PRUSSIAN MATERIAL PRU- 
FUNGSAMT, NEAR BERLIN. 

‘In our issue of June 16, 1905,* we stated that 
the Prussian testing-station had, in April, 1904, 
been removed from the Technical College at Char- 
lottenburg to new buildings at Gross Lichterfelde 
West, near Berlin, and that the official designation 
of the institution which we described had been 
changed from ‘‘testing-station” into ‘‘testing- 
oftice ” (Priifungsamt). From the report now before 
us, compiled by Director A. Martens, on the work 
done in the year 1904, we see that the removal and 
the restandardisation of some of the machines has 
somewhat interfered with the operations, and par- 
ticularly with the research work of the metal-testing 
department. The number of orders executed on 
behalf of authorities and in the ordinary commercial 
way by this department amounted to 320, against 
321 in the previous year, and involved some 3600 
experiments. Twelve of the orders came from 
abroad. The United Kingdom, which before the 
days of our National Physical Laboratory generally 
sent a few inquiries to Berlin, hardly figures in 
the lists of 1904. Among the objects examined 
were five testing-machines, some flexible shafts, 


* See ENGINEERING, vol, Ixxix., page 760. 





and pulleys of cast iron, wood, and wood pulp; 
the wood pulp resisted crushing best, while the 
cast-iron pulleys offered the least frictional resist- 
ance to leather belts, and varnished wood the 
greatest. Pine wood which had turned blue proved 
less strong and less compact than normal pine wood; 
former tests had given the opposite results. Several 
kinds of African timber were examined. A broken 
axle shaft of wrought iron was found to consist of 
an inner core with a low bending strength, and an 
outer layer of better quality ; at the point where 
the fracture had occurred this outer layer had 
been almost completely removed when the shaft 
was turned on the lathe. 

The department for building materials executed 
611 orders, 18 from abroad, including two from 
England, involving altogether 26,826 experiments, 
Ceilings of spans up to 7 metres were examined. 
Fire tests, conducted in conjunction with the fire 
brigade, were made, not only with safes and roof- 
ings, but also with a chimney, wooden doors, and 
with various bricks. Both ordinary burnt bricks 
and the artificial lime sandstones began to crumble 
when heated above 1100 deg. Cent., and to split 
at the spots struck by the jets of water. ‘l'wo 
suspected waters, one from a moor, the other con- 
taining factory refuse, were tested as to their 
effects when used in the manufacture of concrete, 
but were found to be harmless. The long duration 
tests of certain Portland cements gave, after in- 
tervals of 1, 3, 6, 12, and 36 months tensile 
strengths of 23.5, 27.5, 28.4, 33.1, and 37.2 kilo- 
grammes per square centimetre, and crushing 
strengths of 219, 264, 291, 283, and 308 kilo- 
grammes per square centimetre ; the specimen had 
been kept under water. Granulated blast-furnace 
slags, used as a substitute in cement-making, were 
found to fluctuate considerably in chemical com- 
position, and a general verdict on iron-Portland 
cement cannot yet be given. 

The paper-testing department had to deal with 
1125 orders, concerning 1671 kinds of paper, 31 
kinds of cartons, &c., and, further, asbestos and 
catgut. It is pointed out that the Prussian Govern- 
ment spends every year several million marks on 
buying paper, while the testing of the paper costs 
15,000 marks. Having some time ago decided which 

apers might be selected for official documents, the 
Minister of Justice has now called for an inquiry 
into the durability and suitability of inks and ink- 
ing-ribbons or rollers for typewriters. Twenty- 
five inking-ribbons have so far been passed, most 
of them coming from the United States and the 
United Kingdom, though the tests were not 
made directly at the instigation of the foreign 
manufacturers. In inking appliances Germany is, 
so far, behind. The question whether wood-pulp 

apers can be trusted to last is still under inquiry. 
ft is again emphasised, as in last year’s report, that 
one usual paper test may not by any means be relied 
upon as characterising the strength of paper ; 4 
poor packing paper, for instance, passed the fold- 
ing test exceptionally well. In several cases the 
law courts had accepted the evidence of the In- 
stitution that certain papers were inferior to the 
quality of the samples ; artificial water-marks were 
also inquired into, and a farmers’ association was 
assured that manuring did not have any appre- 
ciable influence on the strength of the flax grown 
on the soil, The department instructs pupils in 
paper-testing at a very moderate fee; Professor 
Dalén has charge of this instruction. 

The Metallographical Department, under Pro- 
fessor E. Heyn, is still investigating the rusting of 
iron. The culprit is the oxygen dissolved in the 
water. There is no rusting in water which is 
free of air, of course; and materials which absorb 
oxygen, like charcoal dust, prevent rusting. The 
rusting starts at spots where air-bubbles adhere to 
the iron, and where air and water have access. 
Electric currents encourage rusting, even if too 
weak to produce decomposition of the water. 
Thus, when two kinds of iron are in contact, 
the more electro- positive of the two will suffer 
more than it would alone ; and it is to be noted 
that the voltaic series is not the same in the pre- 
sence of salts as it isin pure water. In order to 
obtain better information on the influence which 
the mechanical and the heat treatments have on 
the steel, temperature and metallographical tests 
are being made during the processes of rolling and 
other operations ; welds and their strength are also 
being studied. It is frequently proposed still to 
test the quality of galvanised iron by placing the 
specimen in copper sulphate ; such tests are quite 
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misleading, as was once more proved in the case 
of some iron nails coated with zinc. 

The work done in the chemical and in the oil- 
testing departments would be of more interest to 
the chemist than to the engineer ; the departments 
were kept very busy. As regards the organisation 
of the institution, and the novel machinery, we 
must refer our readers to the article we mentioned 
in the introduction. 








LOSS OF WATER BY EVAPORATION. 

EXPERIMENTS of an interesting nature have, 
during recent years, been ‘carried out by Pro- 
fessor S. Fortier for the Office of Experiment 
Stations, in the State of California. As is well 
known, the climate of the State is very variable, 
and difiers considerably from that of the Eastern 
and Mississippi Valley States. It also varies greatly 
in different parts. There are, however, certain 
peculiar features which obtain all over the State. 
In the first place, the year is divided into two 
seasons—a dry and a rainy one; this is the most 
marked general characteristic of the Californian 
climate. Again, along the whole length of coast 
a milder and more uniform climate exists than in 
any of the States in a corresponding latitude east 
of the Rocky Mountains. Another feature is the 
extreme variability in the amount of rain which 
falls from year to year ; and this uncertainty causes 
great anxiety to the farmers. Some years are so 
dry that, except where artificial irrigation is prac- 
tised, the crops are almost an entire failure ; other 
years are so wet that floods cause much devastation. 
As an example, at San Francisco, during the years 
between 1850 and 1872, the annual rainfall ranged 
from 7.4 in. to 49.27 in.; a truly great variation. 
Under conditions such as these the husbanding of 
water in dry years is of the highest importance. 
Hence, loss by evaporation is a factor calculated to 
receive more attention than is the case in many 
other countries, The experiments of Professor 
Fortier relate to the evaporation of water under 
varying conditions. Many investigations with the 
same object in view have from time to time been 
made in different parts of the world, but reli- 
able figures on the subject do not appear to be 
numerous. The experiments of Professor Fortier 
are, therefore, valuable. They were carried out 
at Calexico, in the Imperial Valley, at Pomona, 
at Tulare, at Berkeley, and at Chico, all in the 
State of California; for it was thought that these 
five places would represent the prevailing climatic 
conditions of the State. Iron tanks filled with 
either water or soil were used during the experi- 
ments, the purpose being to discover practical 
means for lessening the enormous losses caused 
by evaporation. Before referring to the evapora- 
tion of moisture from soil, we will examine the 
results of the experiments on the evaporation 
of water in tanks buried in the ground. At 
Calexico this evaporation in January was never 
less than { in. per week, while in June and July 
it was occasionally as high as 3¢in. At Pomona 
the lowest weekly evaporation occurred in February, 
and was then less than 4in., while in July it was 
3in. At Tulare the greatest loss per week in mid- 
summer was about 3} in., and in mid-winter, during 
periods of frost and fogs, there was hardly any loss. 
At Berkeley, which is about 230 miles north-west 
of Tulare, and near San Francisco, the greatest loss 
took place between September 10 and 17. It was 
then 1} in. per week. The loss at this place in 
November averaged @ in. 

As one would naturally expect, the difference 
between summer and winter evaporation was very 
great; but the figures which we have quoted, 
although they indicate clearly that temperature 
exercises an important influence over evaporation, 
fail to show exactly what the evaporation was for 
different rises in temperature. In order to find out 
Something definite about this, at Berkeley, in the 
Summer of 1904, experiments were carried out to 
determine the effect of temperature on the rate of 
evaporation. Six tanks were used for the purpose. 

Wo of these were packed round with ice and saw- 
dust in order to lower the temperature, while be- 
neath two others oil lamps were kept burning 
continuously to raise the temperature. Natural 
conditions were represented by the remaining two 
tanks, which were neither cooled nor heated arti- 
ficially. The result of the tests, regarded generally, 
Would surprise no one; the evaporation was much 
greater from the heated water than from that which 
Was cooled. The rate of increase was, however, 


greater than one would have expected. Taking the 
weekly evaporation, it was found at 55.5 deg. 
Fahr. to be 0.42 in.; at 62 deg. it was 0.77 in.; at 


soil and its temperature. As would be expected, 
the loss is also influenced by the character of the 
soil, the condition of the atmosphere, the wind, &c. ; 


69.2 deg. it was 1.54 in.; at 80.1 deg. it was 3.08 in.;| but, in a general way, it may be said that, on bare 


and at 89.2 deg. it was 3.92 in., or an increase 
of about 833 per cent. for a rise of temperature of 
33.7 deg. Fahr. It will be seen, however, that the 
evaporation increased irregularly, and amounted to 
83 per cent. for a rise of 6.5 deg.—from 55.5 deg. to 
62 deg.; 100 per cent. for a rise of 7.2 deg.—from 
62 deg. to 69.2 deg.; 100 per cent. for a rise of 
10.8 deg.—from 69.2 deg. to 80.1 deg.; while at a 
temperature of 89.2 deg. Fahr., or a rise of 7.1 deg., 
the increase in the evaporation was only about 
27 per cent. The sudden drop in the rate of 
increase at the highest temperature given is very 
noticeable, and it almost looks as if some error has 
crept into the data given, or that there were some 
peculiar climatic conditions at work during the 
time that may have influenced the result. It 
also leaves a feeling of disappointment that the 
experiments were not carried rather further, and 
the evaporation measured at still higher tempera- 
tures, in order to see whether the rate of increase 
continued steady or was subjected to irregular 
variations. In this, however, we are not gratified. 


With regard to the evaporation from water surfaces 


under natural conditions from July 1, 1903, to July 
31, 1904, as measured in the tanks at Tulare, 
Pomona, and Calexico, the following figures are 
interesting :— 








aa Tulare. Pomona. Calexico. 

1903. in. in. in. 
July .. ae 9.07 14.48 
August ss 12.34 9.37 12.72 
September .. 9.05 6.29 10.29 
October - 6.32 6.63 7.50 
November .. 8.51 4.25 4.80 
December 2.00 2.51 4.52 

1904. 
January 1.46 2.78 4.39 
February 2.98 2.57 6.32 
March 1.77 3.69 8.86 
April .. 3.75 5.00 9.55 
May .. 8.64 6.50 10.91 
June .. 10.66 8.20 13.89 
July .. 12.20 

Total .. eal 74.68 66.92 108.23 


Calexico lies in the Imperial Valley, and is no 
doubt subject to climatic influences favourable to 
evaporation, for the annual loss there was much 
greater than at Tulare or Pomona. The latter 
place lies by the Santa Ana Mountains, in Southern 
California, about 350 miles south-east of San Fran- 
cisco, and at a considerable height above sea-level, 
while Tulare is on the great central plain between 
the Sierra Nevada and the coast mountains, 200 
miles south-east of San Francisco. 

Important as the subject of evaporation is, par- 
ticularly in warm climates, where the losses due to 
it attain serious proportions, and must be duly 
considered when water-supply schemes are under- 
taken, it is not easy to see what can be done to 
prevent such waste, because it is impossible to 
interfere with vast climatic and other natural con- 
ditions. We can but find out as nearly as possible 
what effect such natural conditions have on evapo- 
ration, and allow in our calculations for the losses 
caused. 

When, however, we come to the loss of moisture 
from different kinds of soil, the prospect of gaining 
useful knowledge by means of experiments bears a 
more hopeful aspect. The subject appears to be 
one worth pursuing. We all know how valuable 
to the agriculturist would be any discovery whereby 
he could retard the evaporation of moisture from 
his land during long droughts, more particularly 
so, perhaps, in countries where crops have to be 
regularly irrigated, and every gallon of water has to 
be paid for. The matter is no light one for the 
farmer in such lands, and any help that experi- 
ments can give ought certainly to te sought for. 
Professor 8. Fortier, not content with his work in 
connection with the evaporation of water contained 
in buried tanks, has, during the past two years, 
conducted a series of experiments for the pur- 
pose of obtaining some definite information in re- 
ference to the rate of evaporation of water from 
cultivated soils. Little really seems to have been 
done in this direction ; much will yet have to be 
undertaken before we are able to feel that we have 
any certain knowledge on‘the subject. 

The matter appears to be one of much com- 
plexity ; at least, if the records so far gathered are 





any guide. They seem to show that the loss of 
water de ,ends on the amount of moisture in the 





irrigated ground in Southern California, from June 1 
to October 1, it is from 1 in. to 2 in. per month. 

In carrying out the experiments, typical kinds of 
soil were placed in tanks, and each kind of soil was 
irrigated in three ways, which corresponded with 
different methods. (1) The soil was completely 
flooded ; (2) the water was applied at the bottom of 
shallow furrows ; (3) the water was applied at the 
bottom of deep furrows. The furrows were 3 in. 
und 12 in. deep respectively. The experiments will 
doubtless be pursued further, but as far as they have 
gone they seem to show that surface flooding is the 
most wasteful, and that deep furrows are much 
better than shallow for preventing the loss of water 
by evaporation. It was found that the average loss 
per acre, under the three systems during September 
and October, 1904, was as follows :—Surface irri- 
gation, 6428 cubic feet ; shallow furrow irrigation, 
5581 cubic feet; deep furrow irrigation, 4811 
cubic feet. 

It may, perhaps, be said that these Californian 
experiments do not add very much to what was 
already known; but as they are not yet complete, it 
is, perhaps, hardly fair to express any definite 
opinion until further results are published. 





Licut Ratways Act, 1896.—The Board’ of Trade 
have recently confirmed the a Order made by 
the Light Railway Commissioners. North Staffordshire 
Railway (Light Railway) Order, 1906, authorising th 
woes of branch lines of the North Staffordshire Rail- 
way as light railways under the Light Railways Act, 1896. 


Conninc Towrrs.—The United States Navy Depart- 
ment has approved plans for omitting from the con- 
ning towers of new ships, which are not too far ad- 
vanced, all apparatus which may with propriety be in- 
stalled at a central station below deck. This is a recom- 
mendation which has been under consideration by the 
Naval Board of Construction, and has met with much 
favour as an alternative proposition to the suggestion 
that conning towers should. be abolished entirely, or, at 
least, replaced by various devices which would afford pro- 
tection to a commanding officer without making it neces- 
sary for him to enter such a structure as the present 
conning tower. 


the 





MANCHESTER ASSOCIATION OF ENGINEERS.—The meet- 
ings held so far during the Jubilee Session of the 
Manchester Association of Engineers have been made 
prominent by the value of the various papers read and 
discussed. t the meeting held on February 24, a very 
notable addition to the annals of the Association was 
made in the ere of a paper on “ The Textile Industry,” 
~ | Messrs. W. H. Cook and Joseph Stubbs, both members 
of the Council. The paper really consisted of a com- 
parison of the methods and machines in existence in 1856 
and those in use at the present time. The various im- 

rtant inventions were described, and it is a remarkable 

act how few really striking innovations have been made 
in machinery during that time. Undoubtedly the mest 
important invention, and the one that has had the 
greatest effect on the textile industry, is the Heilman 
comb, which so treats the fibres of cottun, removing the 
short ones and laying the others parallel, that as high as 
400 counts can be produced; 191 miles of yarn of such 
counts would be required to weigh 11b. Other important 
inventions are the revolving flat card, the pigno-feed 
regulator on the scutching machine, and the Kabbeth 
spindle. On the weaving side the introduction of the 
automatic loom is important, although it has not “‘ arrived” 
completely as yet. The improvements made in mill con- 
struction were only lightly touched on, but the authors 
are hardly to blame for this, as the length of time allotted 
them was not anything like sufficient to enable the 
subject to be dealt with fully. The newer types of mills 
have large, spacious rooms, with a sufficiency of light and 
air. The sanitary arrangements generally are also much 
improved. Both in the paper itself, and the discussion 
that followed, much was heard about the methods of 
driving employed, and the relative values of steam and 
electricity. It cannot be said that the advocates of 
electrical driving proved eng ing 

formation given was meagre in t) 
not rebut in the very slightest the figures given b 
Messrs. Cook and Stubbs, in which a difference of 70002. 
was shown between a system of electric driving and one 
of steam. Before the electrical engineers can hope to 
prevail in Lancashire, they will have to come out of their 
shells, and give reliable and satisfactory data. It is 
pleasing to note that great use is being made of machine- 
tools for the production of stand parts by cotton 
machinists. any parts thus produced were shown, and 
the costs given somewhat amazed the uninitiated. The 
living conditions of the working classes were fully dealt 
with, and it is satisfactory to find how greatly these have 
improved since 1856. he average weekly wages of 
seventeen classes of operatives have risen from 14s. 6d. in 
1856 to 26s. 2d. in 1905. There can be no doubt whatever 
that the improved types of machines now employed, and 
the greater production possible, have brought about the 
7 which have proved so important to the factory 
an 
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ELECTRICALLY-DRIVEN BAND-SAW FOR METAL. 


CONSTRUCTED AT THE KHARKOW LOCOMOTIVE AND ENGINEERING WORKS, SOUTH RUSSIA. 


(For Description, see opposite Page.) 
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THE FRENCH NAVY. 


Tue discussion of the French Navy Programme 
in the Chamber last week had almost a world-wide 
interest, not only because of the high standard and 
patriotism of several of the speeches, but because 
of the light it threw upon the policy of the French 
Government. There can be no doubt as to the in- 
tention to checkmate, by aggressive activity, the 
ambitious move of the German Emperor—a pro- 
cedure involving a competition in armaments, 
which can bring no consolation to those in this 
country anxious for a cessation or diminution in 
the provision of munitions of war. Into this phase 
of the question it is idle toenter. There was, how- 
ever, much that was significant in the discussion, 
in view especially of the unusual freedom with which 
the naval authorities entered upon comparisons of 
the programmes of competing Powers, and of the 
largest units and their gun power, for the respec- 
tive navies. There was complete agreement that 
naval power was‘indispensable even with the most 
efficient of armies—a point which was enforced in 
the speeches delivered on the 6th inst. by Admiral 
Bienaimé; M. Lockroy, a former Minister of 
Marine, and M. Charles Bos, the French parlia- 
mentary official in charge of the Budget. M. Lock- 
roy’s speech was an able contribution to French 
naval literature: it appealed to the patriotism of 
the country, while advocating a judicious expendi- 
ture of the public funds, and as such it has re- 
ceived the great consideration it deserved. When 
in power, M. Lockroy worked hand-in-hand with 
naval men, and the prominence given to his speech 
throughout the country has been welcom2, and 
may mark a new era in the maritime development 
of our near neighbours. 

Admiral Bienaimé, who delivered the first notable 
speech, referred at the outset to the duty of the 
navy, and its co-operation with the army to pre- 
vent. a landing, in which work of defence sub- 
marines, submarine mines, and torpedo - boats 
would adequately support land batteries, and might, 
in the absence of larger ships, be sufficient for 
warding off an attack. The Admiral stated that 
the position of France as second colonial power 
in the world, and the number of her foreign sta- 
tions, should fix the status that her navy ought 
to occupy. The distribution of ships in peace 
time should depend mostly upon the general varia- 
tions in international relations, the principal aim, 
to be constantly borne in mind, me a rapid 
concentration of similar units at the stations 
agreed upon for taking up the offensive in war. 
In his opinion, the Mediterranean should form 
the concentrating station of the French navy, 
and in all eventualities, apart from that of a war 
with Great Britain, the French ships would always 
have sufficient time to sail thence to the points 
which were threatened, provided the fleet were 
maintained in trim, and the foreign stations were 
held in readiness to serve as bases for naval opera- 
tions. A complete naval programme, therefore, 
should include a perfect sea-going force and the 
maintenance of the necessary foreign bases ; in both 
respects there was much to be desired. The sea-going 
fleet was not what it should be, and the latest pro- 
gramme for new ships would not, in the opinion of 
the Admiral, improve matters to any great extent. 
The six new battleships proposed—three to be 
put down this year and three next year—were to be 
of 3000 tons greater displacement than the Patrie 
class of the programme of 1900—18,000 tons, in- 
stead of 14,865, and their speed was to be higher 
by 1 mile per hour. This increase in speed was not 
sufficient ; and whereas the British Admiralty had 
resolutely taken in hand the construction of steam 
turbines of large dimensions, with a view to im- 
prove their ships in the matter of speed, the tests 
made in France with these new engines had been 
carried out solely on sma‘ ships, which could not 
realise all the advantages to be derived from engines 
of this type. The Admiral felt convinced that 
should the French battleships have a speed of only 
19 knots, they would very soon be outdistanced by 
foreign units, the British and the Japanese aiming 
for 21 knots in battleships. It was advisable to pro- 
ceed boldly in endeavouring to increase speed, even 
at the risk of ultimately having fleets which could not 
possess that most essential quality—homogeneity. 

The type of battleship included in the new pro- 
gramme was to have for its non-vital parts practi- 
cally the same protection as the Patrie, but a better 
protection for its vital parts. It differed greatly from 
the Patrie in the matter of armament. As in 


that ship, the main weapons would be four of 12-in. 
calibre, but instead of the eighteen 6.4-in. guns 
of the Patrie and the ten 194-millimetre (7.64-in.) 
guns of the Democratie, the new ships would carry, 
in addition to the four 305- millimetre a guns, 
twelve 240-millimetre (9.45-in.) guns. While wel- 
coming the desire to supersede the smaller calibre 
guns, the Admiral questioned the advisability of 
selecting a type of gun—the 9.45 in.—between the 
lighter calibre and the heavy guns ; he maintained 
his criticism on this point, notwithstanding the fact 
that British ships, laid down immediately prior 
to the Dreadnought, carried both 234 - millimetre 
and 305-millimetre (9.2-in. and 12-in.) guns, 
and the later Japanese ships 254 - millimetre 
and 305-millimetre (10-in. and 12-in.) guns. He 
earnestly advocated a unification of calibres. He 
compared the armament of the Dreadnought 
with that of the new French battleship men- 
tioned in the programme, and that of another 
type of ship which had been proposed, and stated 
that the first-named was to carry ten 305-milli- 
metre (12-in.) guns; the second, four 305-milli- 
metre (12-in.) guns and twelve 240-millimetre 
(9.45-in.) guns ; and the third type fourteen 274- 
millimetre (10.79-in.) guns of a new type.* He 
pointed out the advantage .of rapid concen- 
tration of firing possible with the Dreadnought, 
and showed that one round from the six guns in 
the British ship firing ahead represented 5100 lb. 
and the eight ire re the Te, 6800 lb. 
The armament of the ship proposed to be equi 
with 274 mm. guns, pa only fire 2040 ti 
grammes (4497 lb.) forward, or 2550 kilogrammes 
(5621 lb.) broadside, and the battleships of the 
new French programme 1360 kilogrammes (2998 lb.) 
and 2380 kilogrammes (5247 lb.) respectively. The 
lighter armament of the six battleships now to be 
built would consist of sixteen 75-millimetre (2.95-in.) 
and eight 47-millimetre (1.85-in.) guns, instead of 
twenty-six 47-millimetre (1.85-in.) guns in the ships 
of the Patrie class. On this head also there was 
thus an improvement. The armour of the programme 
ship meets with the approval of the Admiral: 25- 
centimetre (9.84 in.) plates for the water -line 
armour-belt, and 22-centimetre (8.66-in.) plates for 
the upper belt armour ; but for the heavy gun tur- 
rets “ recommended a thickness of 28 centi- 
metres (11.02 in.), instead of the 26 centimetres 
(10.23 in.) given in the design. 

In the course of his remarks, and in order to 
show the dilatoriness which often rules in naval 
matters, the Admiral stated that while he was in 
command of the Du Guesclin, in 1889, the first 
system of optical aiming of guns, devised by Com- 
mander de Frayssen, was tested. At about the 
same time an engineer of Messrs. Schneider and 
Co., and Captain Bamouin, invented a range- 
finder, any number of which were obtainable in 
1898 ; but the Admiral, though he then held a 
responsible position at the French Admiralty, 
could never get this range-finder tested, simply 
because the artillery section of the navy was then 
working at a collimating device which has never 
— any good results for firing on board ship. 

his was the reason, the Admiral added, why the 
French Navy was not the first to adopt range- 
finders invented in France, and which were used 
with such good effect by the Japanese for their 
long-distance firing from some of their ships. 

M. Lockroy complimented the Minister of Marine 
for having taken the opinion of technical advisers 
and military specialists in drawing up his pro- 
gramme, and in endeavouring to make it meet both 
the requirements of the service and the financial 
condition of the country. He also viewed with 
= satisfaction the removal from the proposed 


ttleships of medium-calibre guns, which had |} 


become completely useless at the present long 
ranges of fighting, and which, unfortunately, formed 
oy of the armament of all the ships on the active 
ist and in the reserve squadrons, After comparisons 
between the French and German ships, during which 
he pointed out the ballistic superiority of the German 
guns over the French artillery, M. Lockroy gave the 
tonnage laid down by the French Naval Ministry 
over the last ten years. In 1895 there were 34,773 
tons ; in 1896, 50,000 tons ; in 1897, 45,000 tons ; 


in 1898, 44,000 tons; in 1899-1902, 54,000 tens ;/ A 


and 1902-1904, 16,500 tons per year. In this last 


* The 274-millimetre gun is not yet in existence; it is 
not yet designed. . It was stated in the debates that the 
designing and calculating of the gun, mounting, projec- 
a accessory apparatus, &c., would take three years at 
east. 





period Germany commenced putting down 50,(00 
tons annually, and had thus gained an advantave 
over France. Last year one million pounds sterling, 
which should have been expended on new French 
ships, were paid back to the Treasury, and different 
units had been delayed in construction, some by «ne 
year, some by eighteen months, and others by two 
years. Like Admiral Bienaimé, he advocated 
fewer classes of ships. From a financial point of 
view, moreover, France was not able to build 
and maintain both a fleet of armoured cruisers 
and one of battleships; by following precedent 
blindly the country would only succeed in obtaining 
two powerless fleets, one of armoured cruisers in- 
sufficient in numbers, and one of battleships in- 
sufficient in fighting power. One essential point, 
on which M. Lockroy laid great stress, was the 
increase in the capacity of the ammunition maga- 
zines ; these, he earnestly requested, should hold 
as a minimum 200 rounds for each heavy gun. 

M. C. Bos, in continuing the debate, further 
compared the French with the German Navy, ad- 
vocated the carrying out of the naval manceuvres 
discontinued by a former Minister of Marine; 
recommended Bizerta as the concentrating station 
for the French fleet; gave particulars as to the 
armament of the Dreadnought and that of the 
new French battleship proposed, and stated that 
the former would be able to fire abaft the beam 
but 770 kilogrammes of steel, while the French 
ship would fire, both forward and abaft the 
beam, the same weight, 1560 kilogrammes. He 
advocated a more rapid construction of the new 
units. He thought this was possible, seeing that 
at Brest some ships had been completed in less 
than four years; and added that the Budget Com- 
mittee would grant the Minister of Marine all the 
funds he required to carry out his programme. 

At the sitting held on the 7th inst., the French 
Minister of Marine, after comparing, as far as he 
could do so, the German naval policy with that 
followed in France, explained that the French pro- 
gramme of 1905, which included _ battleships, 
armoured cruisers, and destroyers, was a ‘‘ mini- 
mum programme,” made up with a view not to 
exceed the 121 million francs (4,840,000/.) granted 
annually for new ships. This programme enabled 
the French Navy to keep its place among the navies 
of the world. He maintained the usefulness of 
armoured cruisers, a class of ship, he stated, which 
was capable of acting as a scout, and of defending 
itself in an action. With reference to gun-fire, he 
gave figures which differed from those of the 
preceding speakers ; he laid stress on the rapidity 
of firing possible with the new French battleship 
roposed, and urged that the fighting value of the: 
atter was superior to that of the Dreadnought ; 
but it may be interpolated that in estimating the 
weight of shot fired per minute, he failed to take 
cognisance of the great advantage of the higher 
ballistics of all the 12-in. guns in the Dreadnought, 
which made her more effective at long range. As 
to turbines, their advantage over reciprocating 
engines had not yet been established in French 
tests, which, he admitted, were unfortunate. In 
the course of the debates, which came to a close 
unexpectedly, as every one knows, by the defeat 
of the Government on another question, it was 
stated that the cost of construction amounted in 
France to 2800 francs (112I.) per ton, and was on 
the increase, while the cost in Germany was only 
2000 francs (80/.), or 30 per cent. less. 








Donoaster.—The Local Government Board, having 
approved a scheme of main sewerage and sewage disposal 
for Bentley, with Arksey, Doncaster, a contract for the 
work has been let to Messrs. G. Mackay and Son, Edin- 
urgh. The works consist of the laying of 9 miles of 
main sewers, and of cast-iron and fire-clay pipes ; but, 
owing to the water-logged and flat nature of the ground, 
deep sewers can not laid, and the district has had 
to divided into three sections, each with a separ:te 

umping station. It is proposed to pump the sewage 
io a small storage tank by means of centrifugal pumps 
worked by electric motors. A central generating station 
is to be erected at dis works near Bentley, from 
which the n cables will be laid to the three pump- 
ing stations. To deal with the night flow, power will be 
obtained from a storage battery. The motors at each 
pumping station will be started and stopped by mean: »f 
oats, automatically operating the switches, so that the 
whole pumping plant will be worked from the central 
station. The sewage will be delivered at the disp: sal 
works, and treated in bacterial tanks and filters, with 
final treatment over land. The works have been desig: ed 
by Messrs. D. Balfour and Son, of London and Newcasile- 
on-Tyne. The contract was let at a sum below ‘le 
engineer’s estimate. 
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AMMONIA-ABSORPTION REFRIGERATING 
MACHINERY. 


Tur commercial production of low temperatures is 
now always effected by the os of some 
volatile liquid, which — heat from its surround- 
jpgs as it passes into the gaseous form. The refrige- 
. 4 substance, besides fing volatile at patinns. A 
temperatures and pressures, must be something which 
will not attack the metals with which it comes in 
contact. These conditions are fulfilled by ammonia, 
carbon dioxide, sulphur dioxide, and ethyl chloride ; 
hence, practically every refrigerating machine depends 
upon the evaporation of one of these three liquids, 
ammonia being by far the most frequently used. Re- 
frigdnw ing machines involving the use of ammonia have 
developed along two distinct lines. In one, called the 
compression type, the ammonia gas is compressed, 
liquefied by cooling, and then allowed to expand again, 
to produce the low temperature required. In the other, 
or absorption type, the ammonia gas is evaporated by 
heat from a strong ammonia solution, liquefied under 
pressure by cooling water, allowed to evaporate, 
and finally absorbed by water. The absorption plant 
has the advantage of not requiring a compressor, 


and, in fact, has no moving machinery at all, ex- 
cept a small circulating pump. It needs | ween 
no attention, and occupies little space. bsorption 


machines are theoretically of greater efficiency than 
compression machines, and their efficiency does not 
diminish with age. They work without noise or 
vibration, and, being practically free from wear and 
tear, cost little for maintenance. They are so safe 
from serious accident that their use is sanctioned by 
the Board of Trade in the engine-rooms of passenger 
boats, from which compression machines are excluded 
on the score of danger. Against these advantages 
must be set certain difficulties inherent in the cycle 
the machines perform ; but so little trouble is ex- 
perienced in modern designs of absorption machines 
that they are coming largely into favour. 

We illustrate in Fig. 1, page 342, a large absorption 
refrigerating plant recently constructed under Crack- 
nell’spatents by Messrs, Ransomes and Rapier, Limited, 
of Ipswich and London. It has a freezing capacity of 
100 tons per day of twenty-four hours, reckoned as the 
production of ice from and at 32 deg. Fahr. This is the 
most satisfactory method of rating a machine for com- 

arative purposes ; though, of course, when working 
rom atmospheric temperature to some temperature 
below 32deg. Fahr. ,as is the general case in practice, the 
— will be proportionately less. ‘The machine 

almost exclusively constructed of steel and wrought 
iron, and consists of five cylindrical vessels almost 
exactly alike externally, and very similar internally. 
Besides these, there are the small circulating pump and 
the brine-cooler, which latter is not shown in the photo- 
graph, and forms a necessary adjunct to any system. 

The working of the apparatus will be understood 
from Fig. 2, which shows the component parts dia- 
grammatically. The ammonia-gas, which is evaporated 
in the brine-cooler by the extraction of heat from the 
brine, passes into the absorber by the pipe E. Here 
it is absorbed by the weak liquor, being cooled mean- 
while by the Ey water, as the liquor only 
takes up ammonia at a low temperature. The liquor 
is withdrawn by the ammonia-pump, and forced into 
the heat-exchanger. In this vessel it abstracts heat 
from the weak liquor, attaining the double object 
of increasing its own temperature and diminishing 
that of the weak liquor. the heat-exchanger is also 
provided with a water circulation, which still further 
cools the weak liquor in readiness for the absorption 
process. From the heat-exchanger the strong liquor 

es into the generator on the pipe J. This vessel 
is provided with a steam circulation, which still further 
raises the temperature of the strong liquor, driving 
off the ammonia as gas, and leaving the liquor weak. 
This is the source of the weak liquor, which we haveseen 
cooled in the exchanger and then used in the absorber. 

The ammonia gas leaving the generator is hot, and 
contains a certain amount of water, which is pre- 
judicial to the efficient working of the cycle. Hence 
it is taken first through a rectifier and cooled by 
circulating water just enough to condense out the 
water vapour without affecting the gas. The separated 
water is drained back to the generator, while the 
888 passes on to the condenser, where it is condensed 
w a liquid. From the condenser the liquid goes to 
the brine.cooler, where it cools the brine by evapora- 
tion, and the cycle recommences. 

In Fig. 1 the cylinder in the foreground is the 

nerator, and the other cylinders, from the top 

Ownwails, are successively the rectifier, exchanger, 

absorber, and condenser. view of one end of the 

neratcr and a vertical section are given in Figs. 

and 4. Steam enters through the three orifices on 
the centre line of the left-hand cover, and passes 
down the small tubes to the other end of the cylinder. 
t returus along the annular spaces between the small 
and the large tubes, becoming condensed in its pas- 
ae an< escapes as water through a steam-trap. The 


plate shown round the necks of the small tubes is 








for the purpose of keeping them properl if 
po ar lh sy any purpose and to facilitate their re- 
nag 1g The cylinder itself is of welded steel, 16 ft. 
ong, 3 ft. 8 in. in diameter, and ,%4 in. thick. Flanges 
are screwed on at each end, and the covers, each of 
which is a rolled steel plate, machined all over, and 
3 in. thick, are bolted on. A 3}-in. stay-bolt connects 
the covers, the external nut being covered by a cap to 
prevent leakage of ammonia. 

The strong liquor from the exchanger flows into 
eight longitudinal pipes in the upper part of the cy- 
linder, and runs down over surfaces of wire gauze, 
being thus spread out over a very large surface in a 
thin film. The ammonia gas mixed with vapour 
ascending in the generator passes over this surface, 
and an interchange of heat takes place, a large part of 
the gas in the strong liquor being thus evaporated, 
and at the same time some of the vapour in the 
ascending gas condensed. 

The process, therefore, which in other absorption 
machines takes place in a separate vessel called an 
‘‘analyser,” in this machine is accomplished in the 
generator itself. The gas is collected by the large pipe 
in the highest part of the cylinder. A_ section 
through the absorber is shown in Fig. 5. The con- 
struction of this is, as will be seen, very similar to 
that of the generator. The circulating tubes, however, 
carry cold water in place of steam. The external tubes 
are screwed and expanded into the thick tube-plate, 
and are further locked by a screwed ferrule run down 
on toa lead ring. The of the weak liquor into 
the absorber is controlled by an automatic regulator, 
consisting of a lever float, which rotates a cylindrical 
valve as it rises and falls. The liquor overflows from 
the absorber into the float-chamber, from which the 
a suction is taken, the float-chamber being below 
the level required in the absorber. As soon as the 
liquor overflows faster than the pump takes it away, 
the fioat-chamber fills, the valve closes, and shuts off 
supply of weak liquor. The variation of level in the 
absorber is thus very slight, being only a fraction of 
the variation in level, or travel, of the float. The 
pressure in the absorber when the plant is used for 
cooling brine to 15 deg. Fahr. does not exceed 15 lb, 
per square inch. The pressure of both the ammonia 
gas in the generator and of the steam for driving 
it out of solution depend principally upon the tem- 
perature of the cooling water which can be ob- 
tained. With cooling water entering at 60 deg. Fahr., 
and leaving at 100 deg. Fahr., the steam pressure re- 
quired is 45 lb., and the resulting generator pressure, 
150 lb. In the Tropics, where the cooling water might 
enter at 90 deg. Fahr., and leave at 115 deg. Fahr., 
60 lb. of steam would be used, and the generator 
would then work at 200 lb. 

The total steam consumption of the machine, includ- 
ing that required by the circulating-pumps measured 
on a five hours’ test, amounted to only 2200 lb. per 
hour, at a boiler pressure of 65 lb. This is equivalent 
to 22 1b. of steam per ton of refrigeration, and is an 
exceptionally low figure considering the low brine 
temperature, and we doubt if this efficiency has ever 
been equalled by a compressor-machine. 

The exhaust steam from the ammonia-pump is 
passed into the generator, hence the back pressure on 
the steam end of the pump will vary from 0—as, for 
instance, in starting the machine—to 45 lb. By using 
the compensating-valve, shown in Fig. 6, the effective 
steam pressure on the pump is constant, whatever the 
back pressure. As the exhaust pressure rises it acts 
on the piston and helps the spring to hold the valve 
open, so that the steam pressure to the pump rises 
exactly in proportion. The speed of the pump is 
therefore constant under all conditions. The difference 
between the high pressure and the exhaust is regulated 
by the hand-wheel provided. 

The machine illustrated has been built by Messrs. 
Ransomes and Rapier, of Ipswich, under Cracknell’s 

tents, for the Broxburn Oil Company, who already 
von four 60-ton machines, the largest size hitherto 
made in this country. It is to be used for cooling 
brine to —10 deg. Fahr., the temperature required for 
refining paraffin by a method of freezing out the wax, 

tented by Mr. Henderson, the works managing 
irector. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, _— 28, 1906. 

THERE is a great struggle going on for the possession 
of such ore lone in the A a uperior region as are 
still within the zone of possible purchase. There are 
some very desirable properties to be obtained, but they 
are held at practically —— prices ; this is 
not likely to interfere with the closing of negotiations 
for their possession by prominent steel-making in- 
terests. 

There is an urgent demand just at present for coke, 
and in consequence high-grade coke is selling a trifle 
higher. Furnace coke is quoted at 3 dols. per ton. 

he output of pig iron has slightly fallen off because 
of the closing down of some stacks for repairs. This 
decline in production is only temporary, and will not 








figure materially in the general make-up. rte 
from Alabama indicate a quieter condition of thin 
than has prevailed for some time. Furnaces and mi 
are well oversold, and the apparent dulness is due to 
the fact that the producers of crude and finished 
material are rather avoiding business than seeking it. 


March 7. 

It is estimated that rail orders to date booked by 
the rail mills of the country aggregate 3,000,000 tons 
for this year’s delivery, inclusive of unfilled orders to 
January 1. It is not to be supposed that this extra- 
ordinary volume of business represents all the busi- 
ness that will bedone. A heavy influx of orders is 
assured from the builders of electric lines, which 
are projected all over the United States. There 
is scarcely a railroad in the country but what will 
be paralleled along a portion of its route within 
the next year or two by an electric line. The 
demand for material is now being presented, and as 
soon as the rail-mills are in a position to book orders 
they .will be flooded with them. In view of the 
coming demand for electric lines, a good deal of 
rail capacity is being prepared, and by midsummer 
the facilities will be completed. The great electric 
companies in touch with this movement are also pre- 
paring their facilities to promptly meet demands for 
electrical equipment. 

The wire-mills are crowded with orders for wire 

roducts of all kinds, much of the demand coming 
om agricultural sections, where wire fences are being 
constructed. Much new agricultural meg A 
opened up, and the farmers are building fe 
tween their respective properties. 

There is very little buying of pig iron at sent, 
and the dulness has given rise to rumours that pro- 
duction has overtaken consumption. This may be 
true, but there is no definite evidence of it. Produc- 
ing capacity is sold very far ahead, and buyers are 
simply satisfied with what they have on hand. A few 
small lots of basic and Bessemer and a few special 
irons were placed this week at full figures. The 

test activity still continues in bridge material for 
istribution all over the United States. A on many 
orders are coming from the Pacific Coast. The bulk of 
the recent business is in small orders, most of them 
for material to go into bank buildings, office buildings, 
&c. Plate iron is also quite active, especially boiler 
plate and tank. The builders of locomotives have 
their orders placed for months to come, and there- 
fore do not appear in the market. Deliveries are 
being made every week on old contracts. The tone 
of the entire market is strong, but it is safe to 
conclude that there will be a moderate amount of 
business done for a few weeks to come. Track 
—- are now being freely ordered, as track-laying 
will set in about April 1 in the North-West, where a 
great deal of track-laying has to be done. There are 
no definite developments in reference to the threatened 
coal strike, and nothing will transpire until the meet- 
ing of the miners and arg fy in the course of a 
week or two. It is probable that an adjustment will 
be effected, and that the production of coal will con- 
tinue as heretofore. The coke market presents no 
new features, and large quantities are being hurried to 
furnaces. The production of the Connellsville region 
last week was 380,598 tons, all of which was shipped 
to consumers. 
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Moror-Cak Exuisition.—Nearly 300 individual firm: 
will be exhibiting at the Motor-Car Exhibition at the 
em, Hall, London, which opens on the 24th inst. 
The Ladies’ Automobile Club will have a reception ; the 
Motor Union will hold its annual meeting; a reunion of 
the Automobile Association will take place; the Oycle 
and Allied Trades Association has convened a gathering 
of members ; the Automobile Mutual Protection Associa- 
tion, the Motor-Van and Wagon Users’ Association, the 
Aero Club, and the British Motor-Boat Club are also 
arranging conferences and meetings, thus making the 
Agricultural Hall the centre of a really important motor 
week, from the 24th to the 31st. 





Tue Late Mr. R. F. Yorxe.—We t to record the 
death of Mr. R. F. Yorke, M.I.E.E., which took place at 
Stirling on the evening of March 6, after an illness of three 
weeks’ duration. He was the second son of the late Ad- 
miral Reginald Yorke, was born at Cagebrook, Hero- 
a oe. —_ a og at am ta pn Col- 
lege and at Cooper’s Hill. is first practical experience 
of electrical work was in the service of the inton Tele- 
graph Company, at Porthcurnow, in Cornwall. Subse- 
say he was employed at Derby in the Midland 
ilway’s telegraphic department under the late Mr. 
W Langdon, the superin ent. 


iiam Here he first 


- turned his attention to accumulators, in which he devised 


various improvements. He became an associate of the 
Institution of Electrical Engineers in 1889, and a full 
member in 1898. During the greater of his pro- 
fessional career he had been occupied with the application 
of a to electric lighting ; and many private 
houses in England and Scotland, as well as the town of 
Fort William, bear witness to his success and skill in this 
direction. He took out various patents in connection 
with electrical development, of which the most important 
is his tabular system of wiring. 
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CONSTRUCTED BY MESSRS. RANSOMES AND RAPIER, LTD., 
(For Description, see Page 341.) 
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100-TON AMMONIA-ABSORPTION REFRIGERATING MACHINE. 
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A. Wet ammonia gas from generator. 


ca 


B. Drain-pipe from rectifier. 


©. Anhydrous ammonia gas to condenser. 

D. Expansion valve for anhydrous liquid ammonia. 
E. Ammonia gas to absorber. 

F. Weak liquor from generator to exchanger. 

G. Weak liquor gegulating valve. 


H. Strong liquor to pump. 


J. Strong liquor through exchanger to generator 


K. Steam inlet. 


L. Condensed steam outlet to steam-trap. 


M. Brine inlet. 
N. Brine outlet. 
O, P, Q, RB, 8. Cooling water circuit. 
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THE LONDON COUNTY COUNCIL TRAMWAY POWER-STATION 
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THE LONDON COUNTY COUNCIL TRAMWAY P 
POWER-STATION AT GREENWICH. 


(Continued from page 274.) 
Tue pump-house, which is shown in plan in Fig. 3, 


page 272 
crete retaining walls, and consists of a strainer-house 
30 ft. high, 54 ft, long, and 30 ft. wide, in which the 
2 ft. 6-in condenser-pipes, entering the basement from 
the river, pass through the strainer-boxes to the pump- 
house proper, where the pumps are placed, and on to 
the coniensers in the main building, In the pump- 
house is a switchboard, from which the motors that 
drive the pumps are controlled. A cart-dock has been 
Provided at the yard level to aid the delivery of machi- 
_— the wharf, where pieces are lifted by a 10-ton 

The roof-framing of the pump-house has been formed 
of steel with brick arches ; these are covered with 
foncrete, on which asphalte is laid to form a flat, 
Which carries a 50,000-gallon tank. This tank is to 


ante, is erected on a concrete raft with con- 














It may be seen in elevation in Fig. 1, 

The valve-house between the main building and the 
pump-house is also shown in Fig. 1, and is 25 ft. wide, 
30 ft. high, and 32 ft. long. 
engine-room above the 


reviously mentioned. 


is provided for the water-softening plant. 
main building, the pump-house is constructed of 
stock bricks, with Portland stone dressings, the in- 
ternal walls of the pump-house and strainer house 
being lined with gault brickwork. The pump-house 
also has a second- quality glaz~l- brick dado to a 
height of 7 ft. above the ground-floor level. 
roofs _of the valve and strainer-houses are covered 
with slating similar to the boiler-house, and small over- 
head travelling cranes are provided for lifting purposes. 

On reference to the plan, Fig. 3, page 272 ante, it 
will be seen that between the pump-house and the out- 
side coal-bunker there is a 30-ton travelling electric jib- 



















rovide make-up water for the boilers. The pum 
ouse itself is 39 ft. wide, 54 ft. long, and 30 ft. hig 
page 272 ante. 


It is separated from the 
round-level by the roadway 
n part of it accommodation 
Like the 
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crane, which runs on double rails carried on substantail 
foundations. This crane runs up to Crowley’s wharf 
for loading and unloading purposes. 

The outside coal-bunker, to which we have before 
alluded, stands at the western corner of the station, 
and is in a convenient position to receive the voal as it 
is unloaded. It is 80 ft. long by 63 ft. wide, and is 
also built on a concrete raft, e ith concrete retaining 
walls ; and rolled-steel joists have been built in the 
concrete to form seatings for the steel stanchions sup- 
porting the bunker, the top of which is about 35 ft. 
above the yard, and on # level with the flooring of the 


| river pier, from Which the coal-trucks are run. Similar 


construction has been adopted as for the main bunkers, 
and provision has been made for two weighing-plat- 
forms which will be used to check the weight of the 
coal before it is tipped into the bunkers. The weighing 
mechanism is protected in suitable fire-resisting cabins. 

Having described the general arrangement of the 
station, we may now refer more in detail to some of the 
leading features of its construction, and, with this 
object, we will commence with the foundation of the 
building. We alluded in our previous article to the 
concrete raft on which the superstructure has been 
erected. This is shown in previous illustrations ; but 
the arrangement is more clearly portrayed in Figs. 
21, 22, and 23 in our two-page plate. These views 
show a uumber of the grilles that carry the stanchions 
round the chimneys. ‘These grilles are all similar in 
construction, being formed of rolled-steel joists em- 
bedded in the concrete raft, and only differ in the 
number and length of the steel joists used in each 
case. An enlarged view of one of these foundations 
is given in Figs. 24 and 25. The arrangement of the 
foundation is also clearly shown in Figs. 7, 8, and 9 
on our two-page plate of March 2: 

Leaving the foundations, we come to the engine and 
boiler-rooms, and will take the former first. In our 
receding article we gave views of these roome, both 
in longitudinal and transverse sections, and we this 
week give other views in Figs. 19 and 20, which 
convey a very good idea of the lines followed in the 
construction. 

It will be seen by the illustration (Fig. 20 in our 
two-page plate of this week, and in Figs. 8 and 9 on our 
two-page plate of March 2) that the engine-room forms 
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a very imposing feature of the Lyrae 2 with its bold 
lattice stanchions and arched roof, and the height (55 ft. 
from the floor-level to the springing of the roof) is a 
striking feature in the design. This great height is, 
perhaps, conveyed to the mind more _ by igs. 5 
and 6, page 276 of our issue of March 2, for these 
views are reproduced from photographs; and although, 
when the photographs were taken, the building was 
not completed, we ri not think that this in any way 
lessens the impression of size that they convey. 

As mentioned before, the engine-room is 218 ft. 
long, 80 ft. wide between thee walls, and averages 
113 ft. in height above the basement level, which is 
16 ft. below the ground floor. The steel stanchions 
which form the framework of the sides of the 
building carry the 50-ton travelling-crane, and sup- 

ort the roof, are of lattice construction, and at a 

eight of 59 ft. feom the base are bracketed out, 
so as to carry the longitudinal arched girders of 
the travelling - crane gantry. The stanchions are 
continuous past this bracket up to a point 69 ft. 
above the base. From this point the arched roof prin- 
cipals spring and have a rise, to the crown of the 
arch, of 23 ft. On the stanchion next the boiler-room 
provision is made for carrying the girders, which sup- 
port the floors of the boiler-house and the roof over 
the coal-bunkers. 

Details of a stanchion base are given in Figs. 27, 28, 
and 29, which are, respectively, a back elevation, a 
plan, and a front elevation, while a section of the 
stanchion, just above the base, is given in Fig. 30. A 
section just above the point where the bracket 
that carries the travelling crane is fixed is given in 
Fig. 26. The method of fixing the joists in the boiler- 
house to the stanchions is shown in Figs. 31 and 32, 
which figures are respectively an elevation and a plan, 
while in Fig. 33 is given a view showing the way in 
which the connections between the wall joists and the 
bunker and plates are made. Details of one of the 
gantry girders which carry the 50-ton travelling crane 
may be seen in Figs. 34 to 37. The positions of the 
galleries in the engine-room are shown in Fig. 20. 

On the top of the arch roof of the engine-room is a 
lantern which runs the whole length of the building. 
Details of this lantern are given in Figs. 38 to 46, 
page 343. Of these, Fig. 38 is a general view of one of the 

antern principals, taking a transverse section through 
the roof. Fig. 39 is a longitudinal section, and Fig. 40 
a plan. The last two show the framing with the 
glazing removed. It will be seen that the main roof 
principals are spaced 29 ft. 8? in. apart from centre to 
centre, and that they are connected together by a 
lattice ridge-piece and lattice purlins. The lantern 
principal, shown in Fig. 38, is one of the intermediate 
ones between the main roof principals, and is, in con- 
sequence, rather different in appearance from that 
seen in the general view of the building (Fig. 20 on 
our two-page plate). It is shown to a larger scale and 
in detail in Figs. 41 to 46. The purlins on the lantern 
are formed of 6-in. by 3-in, by y%-in. channels laid 
with the web on the top of the principal rafter, the 
trough of the channel being filled up with wood. The 
rafters themselves are formed of two 3}-in. by 3-in. by 
g-in. angles, and the horizontal ties are made of two 
3-in. by 2-in. by g-in. angles, riveted to gusset-plates 
atthe eaves, Figs. 42, 43, and 44 are details of the 
joint between the diagonal bracing-bar running from 
the apex.of the lantern to the purlin between the 
main principals, and the purlin. The joint at the apex 
at the main principals of the roof, where the two 
54-in. by 3-in. by §-in. angles meet under the centre 
of the lantern, is shown in Fig. 47, while Figs. 
48 to 53 are details of various joints between the 
bracing bars and the chords of the main principals. 
Figs. 54, 55, and 56 are a side elevation, a sectional 
plan, and a transverse vertical section of the foot of 
the main roof principal, where it rests on the top of 
the lattice column at the level of the rails on the 
traveller gantry. One of the vertical posts and one 
of the oak sills of the lantern are shown in Figs. 57 
and 58, page 343. 

In addition to the engravings to which we have 
referred as illustrating the details of construction of 
the engine-room, &c., there are two views (Figs. 59 
and 60 on page 346) which are reproduced from photo- 
graphs, and which show the station in course of con- 
struction. The ‘first of these shows the coal-bunkers 
as seen from the river end of the building, and the 
latter is a view inside the engine-room, in which the 
lattice stanchions show up very well. 


(To be continued.) 





Tae Institution or Civi Exoineens: STupEnts’ 
ag ite meeting of students of the Institution of 
Jivil Engineers was held at the Institution on Friday 
evening, March 9, Mr. M. Fitzmaurice, C.M.G., 

. Inst. C.E., in_the chair, when a paper on “The 
Design of a Two-Hi Spandrel-Braced Steel Arch ” 
was read by Mr. R. Freeman, Stud. Inst.. C.E. The 
venting of the pa was followed ¥ a discussion, in 
which Messrs. J. D. W. Ball, H. W. Fitzsimons, B. Sc. 
A. B. Geen, A. T. Weston, B. Sc., R. J. Francis, and 
A. E. Snape, B. Sc., Studs. Inst. C.E , took part. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Lan gr d morning 
there was an improvement in the tone of the pig-iron 
market, and Cleveland warrants were done from 483. 1d. 
to 483. 44d. cash, between 48s. 7d. and 483. 84d. one month, 
and at 493. 4d. and 493, 44d. three months. The business 
amounted to 15,000 tons, and the close was below the 
best at 483. 3d. cash and 483. 74d. one month sellers. 
Hematite was quoted at 64s. 74d. one month sellers. 
The market was steady in the afternoon, and about 
10,000 tons of Cleveland warrants changed hands at 
48s. 2d. and 48s. 24d. cash, 483. 6d. and 483. 64d. one 
month and pag Ren days. At the close the quota- 
tions were 48s. 3d. cash and 48s. 7d. one month sellers. 
One lot of hematite was dealt in at 643. 6d. one month, 
closing sellers quoting 61s. 74d. one month. On Friday 
morning the market continued firn:, and Cleveland war- 
rants advanced to 483. 44d. cash and from 48s. 7d. to 
483. 10d. one month, and to 493. 6d. three months. The 
closing prices were 483. 5d. cash and 483, 94d. one month, 
and the turnover was only about 6000 tons. Hematite was 
strong, and 1000 tons were done at 633. one month. At 
the afternoon session the tone was easier, and Cleveland 
warrants were done from 48s. 4d. to 48s. 44d. to 483. 24d. 
cash, and at 48s. 9d. one month, closing with sellers at 
483. 3d. cash and 48s. 74d. one month. The business 
amounted to 10,000 tons. Hematite was idle, but was 

uoted at 643. 3d. cash and 64s. 9d. one month sellers. 

n Monday morning the market was weak, and prices 
showed a slight decline, 8000 tons of Cleveland warrants 
being done at 48s, 14d. and 48s. cash, 483. 3d. seven 
days, and 483. 6d. to 48s. hd. one month. The closing 

uotations were 483. cash and 483. 34d. one month. 

ematite was unchan at 643, 3d. cash sellers. The 
market was very idle, but steady, in the afternoon, and 
some 3000 tons of Cleveland warrants changed hands 
at 483. cash and four days, 48s. 14d. seven days, 
and at 483. 5d. and 483. 4d. one month. At the 
close there were sellers at 48s. 04d. cash and 48s. 44d. 
one month. Hematite was offered at 64s. 6d. one month ; 
but no business was done. There was an improved tone 
on Tuesday morning, and Cleveland warrants advanced 
from 483. 14d. to 48s. 44d., and then, easing 4d., closed at 
48s. aad. cash sellers, while the forward dealings were at 
483. 6d. and 49s. 84d. one month, with closing sellers at 
483. 9d. one month. The turnover was 9000 tons. There 
were sellers of hematite at 64s. 9d. cash. At the after- 
noon session about 6000 tons of Cleveland warrants 
—_ hands at improved prices. The dealings were at 
483. 6d. and 48s. 7d. cash, 48s. 744. and 48s. 7d. six days, and 
483. 10d. and 48s. 11d. one month. At the close sellers’ prices 
were 48s. 74d. cash and 483. 11d. one month. Hematite 
was nominally dearer at 65s. one month sellers, but there 
were no transactions. The market opened firm this 
(Wednesday) morning, but the tone was rather irregular. 
The turnover was 7000 tons of Cleveland warrants at 
483. 10d. and 48s. 7d. cash, and at 49s. 3d. to 48s. 104d. 
to 493. one month. The close was firm at 48s. 84d. cash 
and 49s. Ojd. one month sellers, buyers offering 4d. 
less in each case. The settling prices were :—Scotch, 
563, 3d.; Cleveland, 48s. 74d.; hematite, 64s. 6d.; and Stan- 
dard foundry iron, 483. In the afternoon Cleveland 
cash warrants were untouched, and the turnover consisted 
of 2500 tons at between 493. 1d. and 493. one month. The 
closing quotations were 48s. $d. cash and 493. 1d. one month 
sellers, buyers being at 1d. less in each case. Hematite 
was steady, and some 1520 tons were dealt in at 64s. 3d. 
cash and 64s, 9d. one month. At the close there were 
sellers at 65s. one month, but no buyers. The following 
are the market quotations for makers’ (No. 1) iron :— 
Clyde, 66s 6d.; Calder and Gartsherrie, 67s. ; Summer- 
lee, 68s. ; Langloan, 693. ; Coltness, 74s. (all shipped at 
Glasgow); Glengarnock (shipped at Ardrossan), 67s. ; 
Shotts (shipped at Leith), 67s. 6d. ; and Carron (shipped 
at Grangemouth), 68s. 6d. 


Sulphate of Ammonia.—The inquiry for sulphate of 
ammonia has been very fair lately, and quite a good busi- 
ness has been done. 
to 12/. 12s. 6d. per ton for prompt business, G Ww or 
Leith, and about 12/. 123. 6d. to 127. 15s. per ton for for- 
ward dealing, near dates. The amount shipped from 
Leith Harbour last week totalled 1656 tons. 


Scotch Steel Trade.—The Scotch steel-makers have not 
been ——— a very heavy inquiry for new material 
during the past few weeks. The business fixed up has 
been small, and certainly this is not to be wondered at 
when she current quotations are so high. In all cases, 
however, there is plenty of work on hand fora few months 
ahead, and in not a few instances well on to the end of 
this year. The new shipbuilding orders will increase the 
local inquiry for ship-plates, &c.; and it may be stated 
that steel-makers are at present being fairly hard 
for immediate delivery of ship-plates, rices remain 
firm all round. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Hull Coal Trade.—The coal trade with Hull con- 
tinues to increase. The returns show that last month 
the imports reached 334,720 tons, against 285,008 tons in 
1905, being an increase of 49,712 tons. In the past two 
months ,296 tons were imported, compared with 
576,016 tons in the corresponding period of 1905, the 
increase being 91,280 tons. Last month 31,131 tons were 
des hed coastwise, of which quantity 18,230 tons went 
to London. During the past two months, of the 78,644 
tons dealt with, no less than 51,905 tons were sent to the 
Metropolis. The exports, both for the month and for 
the two months, show increases, but the variations of the 
tonnage sent show important changes. t month 





he price remains firm at 12/. 10s. | }, 


127,720 tons were shipped, against 99,214 tons—an in. 
crease of 28,506 tons. The tonnage exported durin: the 
first two months of the year totalled 295,445 tons, ayuinst 
219,644 tons last year, the increase being 76,800 tons. 


Messrs. William Jessop and Sons, Limited.—The annual 
meeting of the shareholders in this company was held on 
Monday, when Colonel J. E. Cutler, who presided, 
stated that the last had been a record year. During the 
thirty years the —ey had been formed the average 
profits had been 84/., but last year it was 48,509, 
The directors were declaring a dividend of 7} per cent., 
with 1s. per share bonus, as they wished to increase their 
works and renew machinery in order to deal with the 
increasing business of the ae ge He made a favour. 
able report of the prosperity of their works in America, 
and said they were quite satisfied with what had been 
done in Russia by Messrs, J. J. Saville and Co., in whose 
concern they had a share. The Lord Mayor (Colonel 
Hughes), in seconding the motion, said that instead of 
having one, they had now three institutions—in Sheffield, 
Russia, and America—all of which were in a prosperous 
state. The resolution was carried, and the dividend 
named declared. 


Messrs. Hadfield’s Steel Foundry Company, Limited.— 
The report issued to the shareholders by the directors of 
this company states that the profits for the last year 
amoun to 86,7337. 153. 1d. ; the amount brought for. 
ward from 1904 was 15,5541. 15s. 8d., making together 
102,2882. 103. 9d. They recommend the payment of a 
further dividend of 3s. 6d. per share, making, with the 
interim dividend of 1s. per share, a dividend of 224 per 
cent. ; to add 10,000/. to the reserve and renewa! account, 
and to carry forward the balance of 15,7887. 10s. 9d. Owing 
to the growing nature of the company’s business, the 
directors find it desirable to increase the capital of the 
company in order to extend the East Hecla Works, 
They ask the shareholders to give the necessary power to 
increase the preference-share ge by an issue of 
10,000 preference shares of 10/. each, which will be entitled 
to cumulative preference dividend of 44 per cent. per 
+ ane 3 one 10/. preference share for every fifty ordinary 
shares. 


The Iron and Steel Trades.—Reports of the working 
of local firms in the iron and steel trades during the past 
year are of an encouraging character. They all tell the 
same tale—more business and increased profits; and some 
of them are asking for additional capital for the extension 
of works and plant. Notwithstanding the enormous 
nage of production at present existing, there is need 

or their increase. This is especially the case in the 
branches having to do with railway material, and in a 
marked degree with springs. Better lines are coming to 
hand from abroad for almost all descriptions of railway 
stores. There is no abatement in the activity previously 
referred to in the demand for steel bars of all shapes and 
sizes, and some firms have sufficient orders on hand to 
keep them going for months. The light forging depart- 
ments are making full time. Business in the older 
industries of the city is moving very slowly, and employ- 
ment is far from plentiful. 


The South Yorkshire Coal Trade.—The sharp spell of cold 
weather has checked the growing weakness in the house- 
coal trade, and now present prices are likely to be maia- 
tained until the beginning of April, when they usually 
= 5 There is no falling off in the demand for steam 
coal, both in the home consumption and for export, and 
prices are well maintained. tn steel-melting coke an 
active business is being done, but the market is rather 
over-supplied with blast-furnace qualities. 








Contracts.—The Stirling Boiler Company, Limited, 
Motherwell, have received a repeat order from the New- 
castle and District Electric Lighting Company, Limited, 
for two large Stirling boilers, each of 5770 square feet of 
heating surface, fitted with chain-grate stokers and super- 
eaters of their own manufacture.—Messrs. Gibbons 
Brothers, Limited, Dibdale Works, Dudley, state that, 
amongst other work recently placed with them, they have 
either just completed, or have in hand, the following ele- 
vating and conveying plants:—For Messrs. A. Lyle and 
Sons, Victoria Docks, London, sack-elevator and large 
triple elevator for sugar ; for West Bromwich Gas Works, 
complete coke plant, including hydraulic hoist, breaker, 
screens, and large steel storage bunkers ; for the White- 
haven Gas Company, complete coal-breaking and storage 
= for retort-house; for the Crays Gas Company, 

ent, large coal-breaking and storage plant for retort- 
house ; also various types of plant for other British works, 
collieries, &c.— The Alphons Custodis Chimney-Con- 
struction Company, 119, Victoria-street, S.W., have 
been entrusted with the construction of the chimney 
shaft, on their patented system, in connection with the 
Southern Sewage Works of the Borough of Ealing. They 
have also received an order from Mesers. Babcock and 
Wilcox for a chimney shaft in connection with the South 
Metropolitan Electric Light and Power Companys 
electricity station at East Greenwich ; and the chimney 

aft contract for Messrs. Marriage and Son’s new flour- 
mills at Felixstowe, as sub-contractors to Messrs. William 
Cubitt and Co., of London.—The Canadian White Com- 
pany has secured the contract for the building «f 4 
section of the Grand Trunk Pacific Railroad. This 
section runs from Touchwood Hills to Saskatoon, in the 

vince of Saskatchewan, North-West Territory, 4 
istance of 140 miles. The J. G. White and Company, 
Incorporated, of New York, have also secured the con- 


tract for various lines in the Philippine Islands, aggre 
gating in the total nearly 300 miles. The contract price 
in this case exceeded 2,000, 0002. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLesBROoUGH, Wednesday. 

The Cleveland Iron Trade.—The market is improving, 
and genuine buyers of pig iron, after having held off for 
a while, are once more coming forward in a satisfactory 
manner. Quotations are once more forcing their | up, 
owing largely to the better statistical position and the 
excellent shipments. Iron is being steadily withdrawn 
from the patie warrant stores, and if shipments continue 
at the same rate throughout the month as they have since 
the beginning of March, they promise to exceed those of 
June, 1899, when the record clearance of 135,973 tons 
of pig iron was reached. Once more there is some 
confidence in the future. The general market quotation 
for early f.o.b. delivery of No. 3 g.m.b. Cleveland pig 
iron is now 493. 3d., and both makers and merchants have 
done business at that figure, though buyers endeavour to 
buy at rather less, and argue that they should be able to 
do so with Middlesbrough warrants at 6d. below that 
price. No.1 Cleveland pig is 50s. 9d.; No. 4 foundry, 
48s. 6d. to 483. 9d. ; grey forge, 483. to 48s. 3d.; and 
mottled and white, each 47s. 9d. to 483s. The lower 
qualities are reported to be rather scarce, and, as 
seen from the foregoing, quotations are not so much below 
No. 3 as they often are. East Coast hematite pig is in 
fairly good request, and is moving steadily up in price. 
Second hands now find little difficulty in disposing of 
mixed numbers at 68s. 6d. for early delivery; whilst 
makers adhere to 69s. Spanish ore is very quiet, but 
steady. Rubio, of 50 per cent, quality, stands at 20s. 
ex-ship Tees. 


Manufactured Iron and Stcel.—Not much new can be 
reported of the manufactured iron and steel industries. 
Works are kept very busy, and ucers of some articles 
report that engineers are rather busier. At present, how- 
ever, there are not many contracts being made. Market 
rates stand :—Common iron bars, iron ship-plates, and 
iron ship-angles, each 7/. 5s.; iron ship-rivets, 7/. 17s. 6d.; 
packing-iron, 6/.; steel bars and steel ship-plates, each 
7l.; steel ship-angles, 62. 123. 6d.; steel joists, 6/. 7s, 6d.; 
steel boiler-plates, 82.; steel sheets (singles), 8/.; and steel 
sheets (doubles), 82. 5s.—all less the customary 24 per 
cent. discount. Heavy sections of steel rails remain at 
61. 5s. net cash at works. 


Coal and Coke.—Gas coal is very little weaker in prise, 
though deliveries are, as is usual at this season of the 
year, dwindling somewhat rapidly. Good inquiries for 
bunkers are reported, but there is abundance offering, 
and no improvement in price has occurred since our last 
report. Unscreened Durham bunkers are 8s. 9d. to 9s. 
f.o.b. Manufacturing coal is steady, with a fair business 
doing init. Coke is a little quieter. Few sales are re- 
corded, aS consumers are very well bought. Medium 
blast-furnace qualities are still quoted 17s. delivered here, 
but they could, no doubt, urchased at less. Export 
coke is quoted 183. and upwards f.o.b. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Quotations for large and small steam coal have 
been well maintained, and heavy shipments are antici- 
pated for the remainder of the month. The best large 
steam coal has made 14s. 6d. to 14s. 9d. per ton, while 
secondary qualities have ranged from 14s. to 14s. 3d. per 
ton. There has been about an average.demand for house 
coal; the best ordinary qualities have made 13s, 6d. to 
15s. per ton, while secondary descriptions have ranged 
from 10s. 6d, to 11s. per ton; No. 3 Rhondda large -has 
been quoted at 14s. per ton. , Foundry coke -has 
making 18s. 6d. to 19s. per ton, and furnace ditto 16s."6d. 
to 17s. per ton. As regards iron ore, Rubio has brought 
19s. per ton, and Almeria 18s. 9d. to 19s. per. ton, upon 
a basis of 50 per cent. of iron, and charges, including 
freight, insurance, &c., to Cardiff or Newport. 


_ South Wales Coal.—The shipments of coal from Cardiff 
in the first two months of this year were as follow :— 
Foreign, 2,632,152 tons; coastwise, 410,936 tons ; bunker, 
523,583 tons—total, 3,566,671 tons. The corresponding 
shipments in the first two months of 1905 were :—Foreign, 
2,405,743 tons; coastwise, 426,426 tons; bunker, 484,352 
tons—total, 3,316,521 tons. The shipments of coal from 
Newport in the first two months of this year were :— 
Foreign, 572,430 tons; coastwise, 97,584 tons ; _ bunker, 
106,722 tons—total 776,736 tons. The corresponding ship- 
ments in the corresponding period of 1905 were :—Foreign, 
513,892 tons; coastwise, 136,908 tons; bunker, 100,055 
tons—total, 750,855 tons. The shipments of coal from 
Swansea in the first two months of this year were :— 
Foreign, 372,959 tons; coastwise, 36,795 tons ; _ bunker, 
56,811 tons—total, 466,565 tons. The corresponding ship- 
ments in the corresponding period of 1905 were :—Foreign, 
271,152 tons ; coastwise, 42,789 tons ; bunker, 52,199 tons 
—tote!, 366,140 tons. The shipments of coal from Port 
Talbot in the first two months of this year were :— Foreign, 


130,23! tons; coastwise, 60,790 tons; bunker, 40,562 
tons—total, 231,583 tons. The corresponding shipments 
in the corresponding period of 1905 were :—Foreign, 


95,985 cons; coastwise, 55,645 tons ; bunker, 30,447 tons— 
, 152,077 tons. 


Dow'«is.—The Goat Mill has been principally engaged 
upon heavy steel rails upon home and foreign account ; 
there |..s, however, also been a fair output of steel sleepers. 
The i3ig Mill has been engaged, as usual, upon fish- 

lates, angles, and colliery rails. The blast-furnaces 

ave | cen working regularly and have given good results. 


The Swansea Valley.—The demand for finished steel 
plates has been weak and uncertain, and a number of the 
have been employed on black sheets and circles. 


mills 


‘ and the Marie Thérése, 1042 tons. 


The steel trade is considered to be suffering from over- 
production. The foundries have been regularly em- 
ployed. 

_Swansea_Harbour Trust.—At a meeting of the execu- 
tive committee of the Swansea Harbour Trust on 
Thursday, a discussion took 
increasing the dimensions of the lock of the new dock 
from 90 ft. to 100 ft.; and it appeared to the committee 
that the change was advisable. The matter is to be 
further considered at the next meeting. The contractors 
for the new dock are of opinion that they can complete 
the scheme much within the stipulated time of the con- 
tract (six years), 








MISCELLANEA. 
IN a paper recently read before the New York Society of 
Naval Architects and Marine Engineers, Mr. C. H. Crane 


ints out that the torqueof the screw in a fast petrol 
aunch amounts to a serious fraction of the total weight 
of the craft. In a single-screw launch designed by him- 
self, which, with a total weight of 5160 lb., attained a 
speed of 26 amen, Oe torque of the propeller shaft was 

uivalent to the hanging of a weight of 350 Ib. on one 
of the gunwales. 


The final official inspection of the Simplon Tunnel took 
place on the 20th, 21st, and 22nd ult.; the completion of 
the work by the contractors, and the acceptance of the 
tunnel and plant by the Swiss Federal Railways, have 
been dated the 23rd ult, The laying of the electric mains 
inside the tunnel was completed on the 15th ult. The 
outflow of water from the southern end in February was 
227 gallons per second, 64 gallons of which ws namerveed 
from the hot-water springs tapped between the kilometre 
posts 9.1 and 10.196, counting from the southern entrance. 


The Moniteur Industriel states that the Committee 
appointed to consider the proposed modifications to the 
laws of 1810 and 1837 on the Belgian Mines have recently 
issued their report. This, in the first place, denies the 
right of ownership of the mines by the State. The State 
does not own a mine before a concession is granted, and 
by granting a concession and establishing the conditions 
under which a mine is to be worked, it simply fulfils a 
most elementary duty of general supervision and police, the 
same as in the case of any other industry. The ownership 
of land by a private individual or a com would be a 
ridiculous title were it not possible for the land-owner to 
use or work the land to its best advantage. At what 
depth should his rights cease to be valid, and seeing that 
he can use it for agricultural and building purposes, and 
can sink in it wells for water supply, why should he be 
deb: from eatuneting from it eventually coal and other 
minerals? With regard, on the other hand, to the work- 
ing of mines by the State, this stands condemned from 
an economical point of view. It has not yet been proved 
that the industrial capabilities of the State are superior, 
or even equal, to private enterprise ; on the contrary, it 
is generally established that State trading is the most 
expensive form of trading. 


According to the Moniteur Industriel, the Belgian 
mercantile ‘marine on December 31 last consisted of only 
71 ships, the total tonnage of which was 100,543 tons, 
giving an average per ship of 1416 tons. Compared with 
those of the preceding year, the returns for 1 show an 
increase of two ships, but a decrease of 1194 tons. Three 
important units—the Belgenland, 2063 tons, the Zwitser- 
land, 1902 tons, and the Nederland, 1899 tons—have been 
sold to Italy. Among the latest additions are the 
Antizone, 1244 tons, the Comte de Flandre, 1144 tons, 
Of the 71 ships, four 
are ee ee. and 67 steamers; the former have a 
total of tons, and the latter 97,699 tons. They are 
owned as follows :—64 in Antwerp, three in Ghent, two 
in Ostend, one in Nieuport, and one in Brussels.. The 
largest of these ships does not exceed 1600 tons. The 
same journal ca interesting data concerning Belgian 
trade in 1904, from which we take the following figures :— 


ees to Exports from 
Belei - 


— 5 me 
France... 18,627,355 13,866,772 
Germany a 14,042, 223 20,218,918 
Great Britain 13,416,153 15,692,972 
Holland oat 9,614,919 10,791,259 
United States 892,044 3,452,970 
Russia ... a re 8,484,777 1,066,847 
papetine Republic 7,956,510 1,600,332 
India ... a ‘it 5,666,756 1,034,411 
Australia 327, 596 450,980 
Bulgaria +83 2,137,900 59,946 
Congo State ... 2,124,000 561,958 


Some interesting data as to transport on the Erie Canal 
were given in a paper read before the recent Congress of 
Navigation, Milan, by Messrs. St, John Clarke and Leon 
Gerard. The Erie Canal extends between Lake Erie and 
the River Hudson, its length being 352 miles. In this 
distance there are seventy-two locks. The width of the 
waterway is 56 ft. to 60 ft. at the surface, and it is 7 ft. 
to 8 ft. deep. Owing to ice, it can be used only during 
seven months in the year. The method of haulage is by 
mules, of which there are usually three toa boat. The 
maximum speed is 2 miles an hour, and the commercial 
speed is never more than 1} miles per hour, and sometimes 
as little as 1 mile per hour. There is a current of } to 4 mile 

r hour. The used carry from 140 to 
80 tons. They are 77 ft. to 96 ft. long, 16 ft. to 174 ft. 


wide, and have a draught of from 5 ft. to 54 ft. Their 


shape is badly adapted for speed, the resistance increasing 
rapidly as this rises. The time taken for the descent, 





using relays of animals, so as to work day and night, is 








Pa on the advisability of 1 


from twelve to sixteen days; and in practice it is not 
usual to run at night, so thes but five round trips are 
made per season. As a consequence of the inefficient 
service rendered, traffic has steadily diminished, from 
64 million tons in 1880 to little over 3} million tons in 
. In order to restore the canal to its former pro- 
sperity, the writers of the paper propose to adopt elec- 
tric traction, the total cost of equipment for the 352 
miles being placed at 1,400,000/. The boats, they suggest, 
should be run in trains of four or five boats each, and, at 
the same time, the capacity of these boats should be 
increased to 250 tons each, and the speed to 48 miles per 
hour. Some preliminary experiments made by the General 
Electric Company at Schenectady showed that this would 
be quite feasible with a motor of no inordinate size and 
weight ; and in this way the capacity of the canal could 
be readily increased to 15 or 20 million tons per annum. 





Tue Juntor Institution or Encinrars.—The annual 
conversazione of this Institution was held on Saturday last, 
at the Westminster Palace Hotel, and, in spite of incle- 
ment weather, was attended ie large number of members 
and ladies. Mr. Dugald Clerk, M. Inst. C. E., the President, 
Mrs. Clerk, Mr. Adam Hunter, the Chairman, and Mrs. 
Hunter, received the members in the large hall. During 
the evening, the President gre a short lecture describin 
his visit to Algeria; and Mr. C. A. Smith also lecture 
on the evolution of the battleship. A large number of 
models of machinery and scientific instruments were on 
view, including a complete miniature paper - making 
machine, by Messrs. T. J. Marshall, who also showed an 
extremely handy little calculator for performing the 
addition of money: a Boy’s calorimeter, for measuring 
the heating value of gas, by Messrs. Griffin and Sons; 
and a set of engine indicators of various types, by Messrs. 
Elliott Brothers and Dobbie, McInnes and Co. ; Mesers. 
Dellagana and Co. showed fine examples of deposited 
copper for artistic and industrial Ean. and untiringly 
explained their processes; the iety of Model Engi- 
neers also exhibited many examples of their work. 


INSTITUTION OF NAVAL ARCHITECTS.—The spring meet- 
ing of the Institution of Naval Architects will take place 
in the Hall of the Society of Arts, John-street, Adelphi, 
on April 4, 5, and 6, at noon, and at 7.30 p.m., except on 
the 4th, when the evening will be devoted to the annual 
dinner. The following is the programme of proceedings : 
—The sitting on Wednesday, April 4, will commence with 
routine business, followed by the address by the chair- 
man, and the presentation of the gold medal to Mr. W. 
Ww. ‘Marriner, and of miums to Mr. J. H. Heck and 
Mr. Harold Yarrow. The following papers will then be 
read and discussed :—1. ‘‘The New Soouts,” by Admiral 
C. C. P. Fitzgerald. 2. ‘* Vessels constructed for Service 
in our Colonies and Protectorates,” by Sir Edward J. 
Reed, K.C.B., F.R.S.—On Thursday morning, April 5, 
there will be read :—1. ‘Yacht - Racing Measurement 
Rules and the International Conference,” by Mr. R. E. 
Froude, F.R.S. 2. ‘‘The Speed of Motor-Boats and their 
Rating for Racing Purposes,” by Mr. Linton 7 3. 
“The Design and Construction of High-Speed, Motor- 
Boats,” by Mr. James A. Smith.—At the evening meet- 
ing :—1. ‘‘Gas-Engines for Ship-Propulsion,” by Mr. J. 
E. Thornycroft. 2. “‘The Efficiency of Surface-Con- 
densers,” by Professor R. L. Weighton.—On Friday, 
April 6, at 12 o’clock:—1. ‘‘Notes on the Freeboaid 
Rules,” by Mr. J. Foster King. 2. ‘The Overhead Wire 
Cableway Applied to Shipbuilding,” by Mr. J. L. Twad- 
dell. 3. ‘‘The Introduction of Cranes in Shipyards,” 
by Mr. Alexander Murray.—Evening meeting, at 7.30 
o'clock :—1. ‘‘Oil-Tight Work in Ships of Light Con- 
struction,” by Mr. Herbert Rowell. 2. ‘‘ Steam-Yachts : 
Some Comparisons,”’ by Mr. J. R. Barnett. 





PrrsonaL.—Mr. John D, Smelt, M. Inst. C.E., 
M.I. Mech. E., has established himself at Salisbury 
House, Finsbury-circus, E.C., as a consulting civil and 
mechanical engineer.—The Bigelow Company, boiler- 
makers, of Newhaven, Conn., U.S.A., have acquired 
the American rights of the Hornsby upright water-tube 
boilers, and will manufacture these boilers for the United 
States.—The head-quarters of the Publicity Department 
of Messrs. Bruce Peebles and Co., Limited, hitherto 
located in Edinburgh, have now been transferred to the 
London office of the company, 1, London Wall Buildings. 
The ee. as before, will be under the control of 
Mr. N. D. Cameron.—Messrs. Richard Hornsby and Sons, 
Limited, Grantham, have secured the business of Messrs. 
J. E. H. Andrew and Co., Limited, of Stockport, makers 
of the well-known ‘‘Stockport” gas-engines and suction- 
ga wes which will in future be manufactured and sold 

y them under the trade designation of the ‘‘ Hornsby- 
Stockport” gas-engines, and the ‘* Hornsby-Stockport ” 
—_ plants. Mr. Albert J. Hobson and Mr. 
Alfred R. Bellamy, who have acted as chairman and 
managing director respectively of Messrs. Andrew, have 
joined Messrs. Hornsby, who have, therefore, the benefit 
of their long and valuable experience. The head-quarters 
for all business will be at Grantham, the London office 
being 75a, Queen Victoria-street, E.C.—Messrs. Casella 
and Co., of 147, Holborn Bars, E.C., have removed to 
il, 13, and 15, Rochester-row, Westminster, S.W.—For 
family reasons, and owing to the decease of Messrs. 
Stevenson—father and son—the firm of Jno, Stevenson, 
iron and fuel merchant, Newcastle-on-Tyne and Middles- 
brough, has been transferred to a private limited com- 

any, registered under the — of Jno. Stevenson, 
imited, with Madame Elizabeth Stevenson and her son 
John as governing directors. The business will be under 
the managing directorship of Mr. Jno. Elcoate, who was 
for many years associated with the firm, and who of late 





had the management. 
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THE LONDON COUNTY COUNCIL TRAMWAY POWER-STATION AT GREENWICH. 
MR W. E. RILPY, M INST. CE, F.R.LB.A‘, SUPERINTENDING ARCHITECT, L.C.C., LONDON. 


(For Description, see Page 343.) 
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SCIENCE AND MANUFACTURING 
INDUSTRY. 


Ir would be an extreme opponent of State aid to 
industry who would not hear with pleasure the 
statement, made this week, that the Chancellor of 
the Exchequer is going to do something for the 
National Physical Laboratory. The announcement 
comes through Sir Joseph Lawrence, who re- 
ceived a letter from Mr. Asquith saying that 10,0001. 
will be put down in the Estimates for the coming 
financial year as a grant for buildings and equipment 
at the Teddington establishment. This decision is 
doubtless due to, or, at any rate, largely influenced 
by, the memorial, signed by 150 members of Par- 
liament, that Sir Joseph Lawrence forwarded to 
the Treasury a short time ago, as well as to the 
influential support of Mr. Haldane. It is plea- 
sant to think that Professor Glazebrook and his 
staff, who have been in rather a false position 
of late, will be able to devote their attention to 
science and research with minds freed from the 
more sordid considerations of ways and means. 
To carry out the legitimate work which Dr. Glaze- 
brook has undertaken, something more than a 
ane for building and apparatus is needed. The 

boratory has been described as the ‘* Starved 


en Institution at Teddington,” and, in comparison with 


the enormous sums spent abroad, the term is not 
exaggerated To erect extensive buildings and to 
lay down elaborate apparatus without correspond- 
ing endowment for carrying on the work is but to 





intensify the starvation ; and we cordially join with 





Sir Joseph Lawrence in expressing the h we 
wish we could say the expectation—that the Govern- 
ment, having once taken in hand’the work of 
rescue, will not rest content until the National 
Physical Laboratory is rendered equal in point of 
efficiency to similar State institutions in Germany 
and America. To do that would need making up 
for a vast amount of drift to leeward; but it is 
difficult to imagine any more profitable way in which 
public money could be spent than in carrying out 
those researches upon which the advancement of 
manufacturing industry depends. 

A good deal of discussion has been going on 
recently in the Press and elsewhere on the relation 
of science to industry, the jubilee of the aniline 
colour industry, and the ee tae amalgamation 
of the engineering colleges under the management 
of the University of London, having stimulated 
interest in the subject. We have a dealt 
with the latter part of the subject, and in our 
article of last week (see page 315 ante) we gave 
some particulars and two diagrams show the 
constitution of the governing authority of the 
University. By the light of this information 
our readers are able to see how small a voice 
engineers would be likely to have in the same 
ment of engineering education, and how undesirabl 
it would be to surrender control to such a body. 
Not unnaturally, perhaps, certain other persons do 
not take the same view ; and although there are 


2 | indications that at present the proposed college at 


South a will be allowed to remain a 
school of the University of London for a time, as 
the Central Technical College stands at present, 
yet the idea of incorporation is by no means aban- 
doned, and is nearly sure to come on at a later 
date. Amongst those who ad:ance certain facts in 
support of the view expressed in our former article, 
we are glad to welcome Mr. Karl Pearson, the Pro- 
fessor of Mathematics at University College, Lon- 
don. In order to prevent misconception, it should, 
however, be said that the Professor's advocacy is all 
unconscious ; but for that reason it is more valuable. 

He tells us that university education in Londun 
is chaotic, and that what was ten years ago a purely 
examining university, ‘‘ completely out of touch 
with local teaching experience and local needs .. . 
might further be said to be almost antipathic to 
the most recent development of modern science, 
and to the needs of modern technical instruction.” 
We do not think we should like to say quite such 
hard things as that about the University of London, 
but we must acknowledge that, a little softened, 
perhaps, the description would be colourably appro- 
priate ; in any case, we have here described a some- 
what unpromising matrix upon which to form a 
body that is to govern engineering education. 

It is plain from its composition that the Senate 
of the Calevealig of London, or any new authority 
formed upon it, would be undesirable as ‘‘ the 
supreme governing body and executive” of any 
engineering college, but this is more especially so 
in the case of the pro Imperial College of 
Technology, an institution that is to be built up 
by the amalgamation of the Royal College of 
Science, the Royal School of Mines, and the Cen- 
tral Technical College. This new college of tech- 
nology, if the suggestions put forward are carried 
out, will be a vast State -supported institution, 
where the fullest equipment for the most ad- 
vanced training and research will be provided. A 
college of this importance should be in a ition 
to award to its students titles or distinctions 
that would be sufficient guarantees of competency 
for all practical purposes. A smaller and less- 
distinguished school might have to depend on a 
university to give dignity to its awards, but it 
is difficult to see in what way a degree conferred 
by a body composed largely of lawyers, clergymen, 
doctors, and others would. carry weight with 
engineers ; and it is with the engineering side only 
that we are interested now. The proposed college, 
to quote the words of the Board of Education 
Committee, is where the ‘‘ highest specialised 
instruction should be given, and where the fullest 
equipment for the most advanced training and 
research should be provided in various branches 
of science, especially in its application to industry, 
for which no sufficient provision already exists 
elsewhere.” Whether the preliminary training to 
fit students for the advanced instruction is ulti- 
mately to be given in the college itself, or whether 
the college is to become, as it were, a finishing 
school, to which other colleges will send their most 





promising members, is not of great importance in 




























































































348 





ENGINEERING. 


[Marcu 16, 1906. 








this connection ; the practical question is, What will 
be the value of the titles to be conferred ? 
The Rev. E. S. Roberts, the Master of Gonville 
and Caius College, and lecturer in Greek, who, 
nevertheless, has added some useful ideas to the 
discussion, is of opinion that the new institution 
should, at most, give diplomas, not degrees, in 
order to avoid the posite competition with the 
University of London. It is certainly desirable 
that no competition of the kind deprecated should 
arise, and if the new college is to take the high 
place for which it is destined, such competition 
would be extremely harmful to it. The science to be 
taught there is to have especial application to indus- 
try, and a young engineer seeking employment 
would find a distinction, either diploma or degree, 
conferred by such a college of more value than one 
obtained from a body on which engineering had 
— a small representation. 
he multiplication of titles is attended by much 
inconvenience ; but, at the same time, it is desir- 
able toknow from what source a distinction comes. 
In the case of the engineering colleges these dis- 
tinctions, unlike certain university degrees, are not 
simply ornamental ; they have already a distinct 
commercial value, and this will grow as time passes. 
It must be remembered that the majority of 
students at technical colleges enter with a view of 
finding remunerative occupation in engineering 
works, and some employers might, perhaps, prefer 
a diploma of the Central to a- university degree ; 
although, unfortunately, neither carry the weight 
it might be desired they should do. Still, a young 
man who holds the diploma of a technical college 
of repute possesses evidence that he has had a 
training which should enable him to attack problems 
in practical engineering that need for their solution 
the application of scientific laws; and the most 
intelligent employers are becoming alive to this 
fact. Professor Karl Pearson speaks of ‘‘ inter- 
collegiate competition of an unhealthy kind ;” 
and there seems a somewhat general disposi- 
tion to conclude that competition between col- 
leges is necessarily harmful. We are not of that 
opinion ; on the contrary, we believe that com- 
tition between technical colleges has spurred pro- 
essors, and others of the teaching staff, to greater 
exertion in order to produce a larger number of 
more highly competent men. Unfortunately, the 
aim has been too much towards academical distinc- 
tion rather than the turning out of sound and 
accomplished engineers. Professors are, however, 
becoming alive to the fact that the reputation of a 
sathinidel college becomes known after a time, and 
that they are apt to be judged by the number of 
their graduates who play a successful part in the 
industry to which the college is supposed to ad- 
minister. As a somewhat invidious comparison 
has been made, we think it fair to state that amongst 
engineering employers the Central stands in the 
very front rank in the production of young men 
usefully equipped for the engineering meg 
Turning to another branch of our subject, we tind 
Professor Silvanus Thompson enlivening the dis- 
cussion by one of those admirably-expressed con- 
tributions by which he often illumines controversy. 
Speaking of the migration of the aniline colour 
industry from England to Germany, and the absence 
of scientific advancement in the electrical ‘and steel 
industries of this country—circumstances that have 
been brought forward asa proof of our neglect of 
technical education—he makes a strong attack upon 
British employers for their want of energy and fore- 
sight. ‘*‘ What is really needed,” he says, ‘‘ is that 
the commercial and educational leaders of the nation 
shall open their eyes to the absolutely vital nature 
of scientific research in its bearing on industrial 
prosperity.” Asa doctrine we are quite in agree- 
ment with the Professor; but there is a good deal 
to say in extenuation of the British manufacturers’ 
neglect, as Mr. Levinstein has shown, and as all 
know who are acquainted with the way legislation 
hampered the electrical industry, and Low causes, 
natural and otherwise, tended to exalt the steel 
industry of America. That, however, is not the 
point which we have immediately in view; it is 
rather the question of scientific research, and that 
brings us back to the National Physical Laboratory. 
It appears from what has recently been said 
that the technical professors look on scientific 
research as the chief of their duties. Professor 
Thompson says :—‘‘ Even in the scientific depart- 
ments of the universities, and in the best of the 
technical colleges, the men who might be doing 


and educational duties, and the material facilities 
for research placed at their disposal are not seldom 
ludicrously inadequate, or even non-existent.” The 
expression may be taken as typical of a great deal 
of professorial thought ; but the professors might, 
with advantage, remember that their first duty is 
to train a number of young men to be engineers, 
and not for them to be making new discoveries, or 
researches, which can be embodied in papers read 
before technical institutions, and leading to fellow- 
ship of the Royal Society. Theaverage student has 
some claim; in fact, all students who are not 
hopelessly idle, unmanageable, or incompetent, 
have claims. It is true that few technical colleges 
are self-supporting; but the students, or their 
friends, pay certain substantial sums in the shape 
of fees, and it is but common honesty to give them 
the best return possible for their money. e chief 
business is to instruct these young men in the known 
elementary principles of engineering science, and, as 
they advance, carry them forward to more recondite, 
but, still, well-established, principles. These prin- 
ciples are as common-places to the professor; he 
does not need ‘‘research” for their elucidation. The 
work is unexciting, still it is a duty; after a time, 
no doubt, it becomes monotonous, and forthis reason 
some hold that a professorship should not be held 
for more than a limited number of years; that 
it should be, in fact, a stepping-stone to more re- 
munerative employment. 

The difficulty of translating these theories into 
practice is manifest, but to some extent the case is 
met by special students and post-graduate courses 
under the direction of the professor. So long as 
competent lecturers and assistants are employed, 
this is an excellent system, provided the professor 
does not become so engrossed in the more interest- 
ing work that duties for which no other provision 
has been made are neglected. It is evident, how- 
ever, that there is here a tendency for the college 
to overlap the work of the National Physical 
Laboratory ; but when funds are plentiful, so 
that competent lecturers and assistants can be 
employed, the college might advantageously be 
made a connecting-link and recruiting-ground for 
establishments where research into abstruse scien- 
tific problems is the only object. 

Professor Carl Pearson dwells on the need of ac- 
customing the British parent to consider a training in 
research of far more value than a training for exami- 
nation, and to reach this end he would ‘‘ destroy 
small college interests, and replace them by wider 
academic ideals ;” in other words, by bringing the 
Royal College of Science and the Central Technical 
Institute under the control of the University of 
London. It would be foolish to quarrel with the 
phrase ‘‘ wider academic ideals” in its strict inter- 
retation ; but the meaning attached to it by a 

dy such as the Senate of the University is not 
likely to lead to the training needed for future 
engineers. To those who are working for the 
applicatation of science to industry the word ‘‘aca- 
demic” has an ominous sound; it too often connotes 
all that renders instruction other than practical, 
and points only to examinations. We agree with 
Professor Pearson that ‘‘the pure scientist must 
be kept in touch with the technologist.” It is one 
of the most difficult tasks for both classes ; but it 
is hindered, rather than helped, by ‘‘ academic 
ideals,” as understood by a class not without repre- 
sentation on the governing bodies of universities. 
As an object-lesson pointing towards the desira- 
bility of bringing the technical colleges of London 
under the control of the University, the Engineer- 
ing School at Cambridge has been brought forward. 
The instance is not avery convincing one. The Cam- 
bridge University authorities, with a wise liberality, 
for which high praise should be given to them, 
recognised that a faculty of engineering was some- 
thing outside their experience, and they gave Pro- 
fessor Ewing, when he took up the work, the 
widest liberty in all matters, even to the direction 
of expenditure. It was this freedom from aca- 
demic control which rendered the Cambridge school 
so successful; it was not always so under other 
circumstances. In London we have a different set 
of conditions. At Cambridge there was but one 
engineering school; in London there would be 
three, and if they were all subject to one governing 
authority, containing a majority of members totally 
incapable of judging of the merits of any circum- 
stances brought before them, the result would be, 
what Professor Pearson so much deplores, chaos. 
Harvard and the Massachusetts Institute of 





pioneering work are loaded with administrative 





Technology have also been cited as an instance of 


amalgamation of a technical school and univer- 
sity. Here again we have a single technical 
institution to be absorbed, or, rather, amalga- 
mated. Itis, however, worthy of note that Har- 
vard has had an engineering school of its own 
for over half a century. It was practically founded 
by a citizen of Boston—Abbott Lawrence—ir 
1847. Under academic control it languished al. 
most to extinction, so that in one year there was but 
one engineering student; in the following years 
there were respectively two, four, two, fifteen, 
twelve, and thirty-one. Since 1891, however, to 
quote the Harvard Engineering Journal, the num- 
bers have steadily increased. The Massachusetts 
Institute of Technology, situated a few miles from 
Harvard University, but entirely outside univer- 
sity control, has been one of the most successful 
schools of engineering, not only in the United 
States, but in the whole world. It yet remains to 
be seen whether the amalgamation between the 
two will be conducive to the higher interests of 
engineering education. 








THE CATESBY TUNNEL ACCIDENT. 

AttHoucH the Catesby Tunnel accident of 
January last was, happily, unattended by any of 
those tragic results which too often arouse the sad 
interest of the public, it is none the less capable 
of teaching some valuable lessons ; and these are 
more to the point in view of the accident of Mon- 
day last at Stafford, unfortunately attended by 
more serious results. The official report of the 
Board of Trade inquiry, just issued, gives full 

rticulars of the Catesby accident, and shows 

y how narrow a margin it escaped being a tragedy 
of a most terrible nature. That the result was 
not more serious was due to the effective manner 
in which the train was coupled, and to the admirable 
promptitude and presence of mind of the ofticials 
of the Great Central Railway, as will appear by a 
narration of the facts. 

The 3.25 p.m. passenger train from London to 
Manchester was passing through Catesby Tunnel 
at full speed on January 4 last when a rail broke 
and the line ‘‘ burst,” and the whole train, with the 
exception of the engine and tender, was derailed. 
The weight of the engine loaded was 694 tons, and 
the maximum axle load was 18} tons on each of the 
two coupled wheels. The weight of the tender was 
44 tons, with a maximum axle load of 15? tons. 
Behind the tender there were five vehicles, all of 
eight wheels, and fitted with the vacuum brake. 
Their weights varied from 25 tons up to 31 tons. 

The train thus composed entered the Catesby 
Tunnel at a speed of over 60 miles an hour. The 
lines through the tunnel are practically straight, 
and for a down train there is a falling gradient 
of 1in 176. The train proceeded for a distance of 
1606 yards in the tunnel when the derailment took 
place. The engine and tender did not leave the 
rails, but all the rest of the train did. The driver 
at once turned. off steam with one hand and put 
on the brakes with the other. 

The guard in the slip-brake stated that the first 
thing he noticed in connection with the accident 
was the sudden dropping of his own carriage, which 
ran bumping over the sleepers. He managed to 
apply the brake, and the vehicle soon came to rest. 
On getting down he found it was foul of the up 
line. Mr. John Williams, a locomotive inspector of 
the company, happened to be riding in the front 
carriage of the train, and from his evidence it ap- 
— robable that this vehicle was the first to 
eave the rails. 

The primary cause of the accident was un 

doubtedly the breaking of a right-hand rail at a 
distance of about 73 chains from the south end of 
the tunnel. The break was about 5 ft. from a 
joint, the rail ahead of the break being burst open 
towards the up road, and lying close to it. The 
left-hand rail had been forced towards the tunnel 
side ; the two rails were held ong by their fish- 





bolts, and between them all the derailed coaches 
ran for about 450 yards, except the slip-coach, 
which travelled about 160 yards from the breakage 
before fouling the up line. Up to the joint next 
before the fracture the gauge of the line was cor- 
rect, the chairs and sleepers being in good order. 
The damage to the line consisted of 88 rails bent, 
477 sleepers crushed and broken, 954 chairs broken, 
and 48 fish-plates bent. ; 
The broken rail was 86 lb. to the yard, and had 
been down between seven and eight years, durin: 








which time it had lost 10 1b. per yard, being reduce 
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toa 76-lb. rail, and the upper surface had been worn 
away to a depth of a quarter of aninch. The rule 
of the Great Central Railway Company is to replace 
main-line rails of 86 lb. when they fall to 72 lb. 
The chairs were 53 lb., and the fishplates 32 lb. 
the pair. 

The evidence at the inquiry showed that there 
was an internal flaw in the rail that could not have 
been discovered by inspection ; and Colonel von 
Donop, who held the inquiry, was of opinion that 
the existence of this flaw, together with the wear, 
caused the rail to break under the weight of the en- 
gine or tender without derailing them. Considering 
the weights of engines now in use, and the high speed 
at which they habitually run, Colonel von Donop is of 
opinion that there is undue risk in allowing rails to 
remain in use on main lines until reduced in weight 
to72 lb. peryard. On another point in connection 
with the accident he expressed an opinion. Three 
of the carriages in the train were lighted by gas, 
and all the lights in these vehicles were at once 
extingnished by the derailment, and there was in 
consequence a great escape of gas. Fortunately, 
Mr. Williams noticed this, and took precautions to 
keep naked lights away from the carriages, thus 
averting the danger of an explosion, the results of 
which, the report says, would have been terrible 
to contemplate. The front and rear vehicles were 
lit by electricity, and, while the lights in the slip- 
brake were extinguished, those in the leading coach 
did not go out, thus being of the greatest use in 
rescuing and controlling the passengers. Colonel 
von Donop concludes his report by saying that the 
accident furnishes another instance of the undesira- 
bility of employing gas as an illuminant for trains, 
and the superiority of electricity for that purpose. 

As stated, only the slip-coach in the Catesby 
Tunnel fouled the up line, but this was suffi- 
cient to form a most imminent source of danger, 
as the subsequent incidents proved. As soon 
as the train stopped, the driver descended and 
examined his engine, and he then heard a train 
approaching in the opposite direction. He im- 
mediately put a detonator on the up line, and 
called to his fireman to sound the whistle. 
Mr. Williams, the Locomotive Inspector, also 
heard the train coming, and before getting out 
of the leading coach, in which he was riding, 
told the driver to put down a detonator and the 
fireman to sound his whistle. The up train, which 
was a goods train, fortunately came on slowly and 
exploded the detonator, and the driver of it was 
able to bring his train to a stop just in time to pre- 
vent it coming into collision with the slip-coach. 
Had this been a passenger train, travelling at high 
speed, the result could hardly have failed to have 
been disastrous. As it was, it must have been a 
very near thing fer the fourteen or fifteen passengers 
in the slip-coach. 

There is another lesson to be gathered from both 
the Catesby Tunnel accident and that of Monday 
last, and in connection with this part of the subject 
we would draw attention to the letter from Mr. 
Richard Bell, printed in our issue of March 2 (see 
page 271 ante). This communication dealt with the 
question of couplings as it affects shunters and other 
railway servants. These accidents show, however, 
that the problem has a still wider significance. 

It is evident that if the slip-coach had not broken 
away, the danger through fouling the other line— 
one of the causes of disaster most difficult to guard 
against—would not have arisen. We are told that 
all the vehicles on the train were coupled with 
automatic couplings, and had vestibules between 
them, excepting the slip-brake which broke away, 
eithough there was nothing behind it. There can 
Le little doubt that the massive nature of the 
automatic couplings, and their firm attachments, 
ogether with the support given by the improved 

rm of vestibule fitted by this company, held the 
‘ain together. Had these coaches fouled the up 

1e, and had their couplings not held, there must 
::ve been a collision, for the goods train only just 
‘opped short of the slip-carriage. The coupling on 
se locomotive was the extra strong link type. 

‘t is surprising what a deal of punishment a 
train will take when the vehicles are well braced 
together by automatic couplings, and efficient spring 
vestibules. The speed was certainly over 60 miles 
an hour, on a falling gradient, when the leading 
coach struck the broken rail; and the carriages, 
except the slip-carriage, travelled a distance of 
450 yards off the rails before being brought to a 
stop. The force that broke nearly a thousand chairs 


a en 


been considerable, yet the damage to the rolling- 
stock consisted chiefly of broken axle-boxes, brake- 
blocks, a few bolts, and one truss-rod, besides 
bent or broken triangles, &c. The fifty or sixty 
passengers travelling in the train all esca with- 
out bodily injury, though two complained they 
were suffering from heck, Altogether it was a 
most merciful escape. 

At Stafford, on eaten last, the passengers were 
less fortunate, seven being injured, one seriously. 
Here again, as in the case of the slip-coach, a car- 
riage left the rails. It was the seventh vehicle 
from the engine, with three passenger coaches and 
a van behind it. The eighth coach struck the 
brick buttress of a bridge, all three coaches and the 
van being wrecked. This train was travelling at a 
slow speed, and the contrast between the damage 
done here and the small amount at the Catesby 
Tunnel, where the speed was over 60 miles an hour, 
speaks of the advantage of holding a train together. 








THE CORPUSCULAR THEORY OF 
MATTER. 

In commencing his second lecture on the ‘‘ Cor- 
uscular Theory of Matter,” delivered at the Royal 
nstitution on Saturday last, Professor J. J. Thom- 

son, F.R.S., remarked that in the latter portion 
of his last lecture he had described the method by 
which the charge carried by the small corpuscles 
had been measured, advantage being taken of the 
fact that water could be deposited round these 
particles, thus making them visible and rendering 
it possible to count them. He ought to note that 
in using radium to supply the corpuscles, as he 
had done in showing the experiment, the number 
of nuclei was greater than the number of icles 
emitted by the radium, since the discharge from the 
latter ionised the air through which it passed. He 
had made use of the radium on the occasion in 
question in order to get a cloud sufficiently 
dense to be visible to a large audience. It was, 
however, possible to carry out the experiment 
when corpuscles alone were present. Thus, if we 
placed inside a vacuous chamber a piece of 
metal—as, for example, clean zinc—and allowed 
light to fall on this metal, it would then emit cor- 
puscles, as could be shown by measuring the ratio 
of the charge and mass. Using the corpuscles 
thus obtained, and proceeding as described in his 
revious lecture, the charge e of each could be 
ound, and this proved to be identical with that of 
the hydrogen atom in electrolysis. It followed, 
therefore, that the mass of the corpuscle was about 
1799 that of the hydrogen atom. 

The lecturer called particular attention to the de- 
licacy of the test, and to the great ease with which 
the presence of these charged particles could be de- 
tected. It was not difficult to detect as few as twenty 
or thirty of these corpuscles, and the methods 
involved were therefore enormously more sensi- 
tive than those of ordinary chemical analysis. He 
could not say what was the smallest number of 
molecules it was possible to detect by these latter 
methods, but it would be a bold chemist, he thought, 
who would undertake to detect one cubic milli- 
metre of a gas at one millionth of an atmosphere 
of pressure. Such a quantity of gas would com- 
prise 100,000 million molecules. Indeed, in the 
foregoing, the methods of the chemist had probably 
been credited with greater delicacy than they 
actually possessed. Since, as stated, it was pos- 
sible to detect 20 or 30 of the charged corpuscles, 
we actually knew rather more about these than we 
did about ordinary molecules. 

Though, as he pointed out in his last lecture, 
these corpuscles had first been proved to exist in 
the case of an electrical discharge through a highly 
vacuous tube, it had since been shown that they 
were an every-day phenomenon. Large quantities 
were given off when metals, or their oxides, were 
raised to a red heat. A copious stream could, as 
shown in the last lecture, be obtained from hot lime, 
and also from metals exposed to light, and particu- 
larly to ultra-violet light. The liquid alloy of sodium 
and potassium was in this very sensitive to 
the action of light. Thus, if the amalgam in the 
apparatus shown in Fig. 1 were exposed to the light 
of an ordinary glow-lamp, a copious supply of par- 
ticles was emitted. That they carried a negative 
charge could be proved by connecting the plate 
shown at A to an electroscope. If this electroscope 
were negatively charged, there was no leakage in- 


instrument to fall together. That they were 
corpuscles was proved by the further fact that 
they could be readily deflected by a et to 
such an extent, indeed, as to interrupt the dis- 
charge of a positively-charged electroscope when a 
magnet was suitably approached to the apparatus. 
Another source of these particles was to be found 
in the radioactive substances. Thus, if radi 

were brought near a plate connected to a positively- 
charged electroscope, the leaves would fall together, 
and, as before, this collapse could be stopped or 
hindered by deflecting the particles by means of a 
magnetic field. The sun itself was probably also 
a source of these corpuscles; and Arrhenius had 
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oy ape a theory by which the diurnal variations 


in the earth’s magnetism and the production of the 
aurora were attributed to these particles, emitted 
from the sun, striking the upper regions of the 
atmosphere. 

It appeared, therefore, he continued, that these 
corpuscles were by no means rare. In his last lec- 
ture he had explained how their mass had been mea- 
sured, and this turned out, as stated, to be a small 
fraction of that of the hydrogen atom. It was, how- 
ever, possible to go still further and find their 
size. This was effected by Kaufmann by means of 
an extremely ingenious piece of reasoning. This 
was based on certain views as to how their mass 
originated. 

Suppose we took an uncharged body and set it 
moving ata velocity v. Then the work done was 
equal to the kinetic energy of the body, or to 
4 mv*. If, however, the body, in place of being un- 
charged, was electrified, then, as its velocity was 
increased, electric waves were caused to travel out 
through the ether, accompanied by the production 
of a magnetic field round the moving mass. Hence 
more work was needed to set a charged body 
moving at a given velocity than an uncharged one, 
as it was necessary to supply not only the equiva- 
lent of the kinetic energy of the body, but also 
an amount of work equal to the energy stored in 
the magnetic field, which accompanied the moving 
particle. If the body were assumed to be a sphere 
carrying a charge e, this additional work could be 
calculated. It was 


s= vs, 


where a was the radius of the sphere and e the 
charge carried. Hence the total onergy of the 
moving charged particle was 


a(m+aS) 04 


so that the effect of the charge was to increase the 
——— mass. It would be seen that the smaller 
the radius the larger was this ‘‘ electrical mass.” 
With particles of ordinary dimensions this elec- 
trical mass was negligible, but it was of interest to 
examine if it might not be a large proportion of the 
total apparent mass in the case of bodies of such 
small dimensions as the corpuscles. He would 
anticipate matters, and say that, as the result of 
experiments made to this end, the whole of the 
mass of these corpuscles appeared to be electrical. 
The question which had to be solved was that of 
disentangling the mechanical mass from the elec- 
trical. It was, of course, no use to get rid of the 
a since in the absence of this, the particles 
could not be recognised. The method applied was, 
therefore, founded on the fact that the “ electrical 
mass” increased with the velocity of the motion, 
whilst the mechanical mass remained unchanged. 
Thus, if a charged particle were at rest, the electrical 
lines of force centering in it were uniformly dis- 
tributed throughout space. If, however, it were 
set in movement, then the lines of force tended to 





duced by the particles ; whereas if it were positively 
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trailing points of the sphere, and crowd about the 
equator, so that the field, centering in a charged 
and moving sphere, was no longer uniform. It 
followed that along the direction of motion the 
field became weaker, whilst it became stronger 
in the equatorial region, and the magnetic field set 
up was correspondingly increased, thus augmenting 
the energy stored. The expression already given 
was therefore not accurate in the case of very 
rapidly-moving particles, and it was necessary to 
introduce a certain coefficient—a, say—so that the 
apparent mass became 


2 
m+ ga, 
a 


and a could be calculated from the electromagnetic 
theory of light. It would be seen that at high 
speeds the electrical mass was increased, whilst the 
mechanical mass remained unaltered. For this 
increase to be significant, however, the speed had 
to be comparable with that of light. If, therefore, 
the masses of the particles moving at different 
speeds were determined, we had here a method of 
determining what portion of the mass was electrical. 
Thus, if with particles moving at different speeds we 
always got the same value for the apparent mass, 
this mass would be mainly mechanical ; whilst if, on 
the contrary, the mass increased rapidly as the 
speed rose, it would show that the ‘‘electrical mass” 
was an appreciable fraction of the whole ; whilst if 
the mass varied in exact proportion to the coeffi- 
cient a, it would show that the apparent mass was 
wholly electrical. This experiment had been made by 
Kaufmann using radium as a source of the moving 
charged particles. Radium emitted these particles 
at all kinds of speeds. Some moved with a velocity 
very near to that of light, whilst the speed of others 
was only one-third to a quarter of this. The 
results obtained by Kaufmann were, he said, given 
in the annexed table, where it would be seen that 
the highest velocity was within about 5 per cent. 
that of light. In the first coluunn was tabulated 
the speed of the particle, in the second the 
calculated value of a, and in the third that actually 
found. 

v x 19-10 O™ 


p ra 
2.85 3.1 3.09 
2.72 2.42 2.43 
2.59 2.0 2.04 
2.40 1.66 1.83 
2.36 1.5 1.65 


The two sets of figures showed, he considered, an 
extraordinary agreement, in view of the difficulty 
of the experiment. Hence it would seem that 
the moving —— had behind it no mechanical 
mass ; and if the charge were lost, no mass what- 
ever would remain. 

If now this mass were all electrical, it was, as 


$ 
already stated, equal to# ©. Whence ™ = 3°. 
a e 


a 
The ratio of ” was known from the experiments de- 
e 


scribed in the last lecture, and e was also known ; 
hence a the radius of the sphere of which the 
particle was assumed to consist, could be found. It 
turned-out to be extremely small—about 10—13 cm. 
—fo that its ratio to the radius of the atom was 
about 10-8, or in about the same relation as a very 
small pellet to the hall in which he was speaking. 

The fact that the mass of these particles appeared 
to be entirely electrica! was interesting, not only 
from the standpoint of the physicist, but also from 
that of philosophy. If the mass were electrical, 
being due to the energy stored up in the magnetic 
field created by the moving particle, this mass 
extended as far as the magnetic field —that is to 
say, indefinitely ; so that every part of the universe 
contributed to the mass. The question then arose, 
Where was the corpuscle? or, perhaps, better, 
Where was it not ? tt gathered mass from wherever 
it could produce magnetic force. Hence we had 
here a diffusion of its mass through space, com- 
bined, however, with an excessive concentration, 
since a very small fraction of the energy was 
stored beyond the radius of an atom. Neverthe- 
less, it was interesting to inquire what became of 
the old dogma that two bodies could not occupy the 
same space simultaneously. 

He ought, the lecturer said, before passing on, to 
mention that the smallness of the mass of these par- 
ticles had been confirmed by an independent line of 
investigation, due to Zeeman’s discussion of his great 
discovery of the influence of a magnetic field on the 
periodicity of the spectral lines. In a strong field 


displaced, showing that the frequency of the vibra- 
tion had been altered. Zeeman had, in a very 
ingenious way, shown that lines which were thus 
altered must arise in negatively electrified par- 
ticles. It could further be shown that the 
change in frequency due to a magnetic force H was 


4H ©, and as this change could be measured, it 
m 


was thus possible to determine the ratio <, which 


came out to about 10—", or of the same order as 
was found in the case of the particles dealt with in 
his last lecture. Moreover, it appeared that the 
mass could not be of atomic dimensions, as the 
displacement would then only be about reooth of 
that actually observed. Hence, as before, it 
appeared that the mass of the particles giving rise 
to the spectral lines was less than reooth that of the 
hydrogen atom. 

Continuing, Professor Thomson said he would 
now take up the case of the positively electrified 
bodies. Were these also small carriers of positive 
charges similar to the negatively electrified cor- 
puscles ? He might say that all attempts to detect 
the existence of such had resulted in failure. It 
proved that we could get all kinds of carriers of 
positive electricity, and by applying the same 
methods as described in the last lecture the masses 
of these carriers could be found, but this always 
proved to be of at least atomic dimensions, the 
smallest being the atom of H. 

By making the upper terminal A positive in the 
apparatus shown in Fig. 2 we could get a stream 
of positively electrified particles (canal strahlen) 
down the channel B. Whilst, as had been shown, 
the discharge of negative particles was very sensi- 
tive to the approach to a magnet, these positive 

ticles were almost unaffected, a very strong field 
Shing required to obtain a measurable deviation. 





Fig.2. 











Again, the spectrum excited, in bombarding different 
substances, with these positive particles was quite 
different from that excited by the negative dis- 
charge. Thus, if a little lithium chloride were 
placed on the plate C, the light excited by bom- 
barding it with the negative corpuscles was a steely 
blue, but it was red under the positive discharge. 
Another interesting point, and one which would 
repay investigation, was that this red glow was not 
excited when the particles struck metallic lithium, 
but only when culhe-ef the metal were exposed to 
the discharge. The same thing occurred with 
sodium, and if a plate of this metal was exposed 
to the positive discharge, any specks of oxide on it 
would shine out against the metal like stars against 
a black sky. 

In a very strong field this positive discharge 
could be deflected, and measurements made showed 
the charge to be the same as that carried by the 
negative particles; but the mass was very different, 
being, as stated, always comparable with those of 
the atoms. Moreover, whilst the mass of the nega- 
tive particles was the same whatever the metal of 
the electrodes or the residual gas in the tube, that 
of the positive particles varied with both, and, in 
any tube, the positive discharge was usually a very 
mixed lot. Some would appear to be hydrogen, 





it was found that many of the spectral lines were 





others atoms of heavier elements, whilst still others 


ap absolutely immovable in the field, and 
were probably atoms of platinum from the elec. 
trod 


es. 

In one case, however, charged positive particles 
were obtained which had apparently a very constant 
mass. This was the case with the a-rays from radium, 
and it was these which caused the scintillations on 
the zinc blende in Sir Wm. Crookes’s spinthariscope. 
These particles were long thought to be uncharged, 
but Rutherford showed that they were positively elec- 
trified and had determined their velocity and the 
ratio of charge to mass. A great many experiments 


made lately gave a value for = just half that for 
m 


the hydrogen atom in electrolysis. This fact was 
somewhat puzzling. It would be intelligible if the 
carrier were the hydtogen molecule, or the half 
atom of helium, which was supposed: to be a mon- 
atomic gas. If it was assumed that the charge 
were known, we were thus fixed between two 
stools. It might be said that the carriers were a 
mixture of re ade atoms and helium atoms, but 
then the dispersion of the particles in the magnetic 
field should be greater than was actually found to be 
the case. Of course, itwasconceivable that the charge 
was double that assumed, in which case the helium 
atom would serve as a carrier. These positive 
particles, he might add, appeared to be given out 
by other radioactive bodies as well as radium ; and 
though accurate values of the ratio of charge to 
mass had been obtained with the latter only, still 
enough was known in the case of the other sub- 
stances to prove that with them the ratio was not 
much, if at all, different from what was observed 
with radium. 

As these positive particles appeared to have a 
constant value, it might be suggested that they 
might be taken as the units of positive electricity, 
as the corpuscles were of negative electricity ; but, 
as he would show in his next lecture, this proposal 
was untenable, and positive electricity was not 
so simple a matter as this would make out. 








A HOPKINSUN ‘TEST OF 1350-K W. 
ALTERNATORS. 

On Monday last, Messrs. Siemens Brothers and 
Co., Limited, invited a party of friends down to 
their Stafford Works to witness the testing of a 
pair of very large two-phase alternators, built for 
the Municipality of Johannesburg. The contract 
included four alternators, all two-phase machines, 
working at 3300 volts and 50 periods, the larger 
pair having an output of 1800 K.V.A. at 100 
revolutions, and the others giving 900 K.V.A. at 
125 revolutions. The alternators will be directly 
coupled to gas engines, and have been built to the 
specification of Messrs. Mordey and Dawbarn, 
under the most stringent guarantees. The tem- 
perature rise of any part is within the very low 
figure of 50 deg. Fahr., after a run of twelve hours 
at full load ; and, in the case of the smaller machines, 
the excitation losses are only 1.1 per cent. of the 
output. . 

e illustration on page 355 gives a good idea of 
the general appearance of the machines. It repre- 
sents the pair of 1800 K.V.A. alternators coupled 
together in readiness for the Hopkinson test, shown 
to the visitors. The Hopkinson test consists, as 1s 
generally known, of coupling the shafts of a pair of 
similar machines together, and running one machine 
as a generator, driving the other asa motor. It allows 
both machines to be worked at full load, although 
the only power required from external sources 18 
that absorbed in the losses of the machines. Such 
a test is by no means usual in alternating-current 
work, and has rarely, if ever, been before applied 
to alternators of the size in question. The stator 
windings of one machine are coupled so as to give 
an E. M. F. opposing that of the other, exactly as if 
the machines were both generating in parallel. One 
stator is, however, ts an angular displacement, so 
that the respective E M.F.’s are very nearly 180deg. 
out of phase, and consequently one machine runs 4s 
a generator and the other as a motor, the full-load 
current circulating between them. The full normal 
excitation current is applied to the fields of both 
machines, though by altering the field current 
means is provided of regulating the power-factor 
of the load as desired. 

The specification of each of the large two-phase 
alternators requires that when working at 1350 K.W . 
on unity power-factor, the temperature rise shal! 
not exceed 50 deg. Fahr. The effect of throwing 








off the full load at unity power-factor and 3300 
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volts must not be a voltage rise of more than 5 per | 
cent., and the voltage must not drop more than | 
6 per cent. if the above load is suddenly thrown on | 
the machine when running on open circuit and ex- | 
cited for 3100 volts. On test, when the machine was | 
running at normal < and giving 208 amperes 

per phase at 3300 volts and unity am a the 

voltage only rose 2.4 per cent. when the load was | 
thrown off, which shows the excellent regulation | 
obtained. The exciting current is at 230 volts, and 

the excitation must not require more than 20 K.W. 

when the machine is giving full load at a power- | 
factor of 75 per cent. 

The diameter of the stator core is 21 ft. 8 in., 
and the length 10 in. The stator-frame is of cast | 
iron, made in four pieces, bolted together. The) 
stator-coils are former wound, and inserted in open | 
slots, and held by wooden wedges. Mica tubes are | 
moulded round the straight part of the coils, and 
project well beyond the ends of the core. The 
coils are in 480 slots, or four per pole per phase. 
The rotating field contains 60 
poles bolted to the rim of a 
cast-steel wheel. The rim is 
of U-section, with internal 
ribs, and the wheel is cast 
in four parts, the divisions 
being made through the centre 


Manchester. Two years later Mr. Marshall, Sen., 
purchased a small engineering and general mill- 
wright’s business in Gainsborough, and his son 
completed his education in that town, and at the 
early age of thirteen started as an apprentice in 
the works. Operations were at first conducted on 
a very small scale, but eventually 1} acres of land 
were purchased, and on this the nucleus of the 
present works was erected in 1855-6. In 1857 Mr. 
James Marshall became a partner of his father, the 
firm being then styled William Marshall and Son, 
a title which was changed to William Marshall and 
Sons four years later, when Mr. Henry D. Marshall 
was also taken into partnership. 

Before Mr. Henry Marshall was twenty-one his 
father died, and eighteen months later, in the year 
1862, the business was formed into a private joint- 
stock company, with Messrs. James and Henry 
D. Marshall as joint managing directors. Gains- 


borough in those days was a little country town, | 


whose principal industry — the building of small 


&c., the firm now turn out stationary engines of 
the highest class, of over 1000 horse-power, while 
the works include one of the finest boiler-shops in 
the kingdom, capable of dealing with Lancashire 
and water-tube boilers of the largest size. Alto- 
gether over 80,000 engines have been turned out at 
the Britannia Works, and about asimilar number of 
boilers of all kinds. A large department of the 
works is devoted to the production of thrashing- 
machines, the numerical output of which has in- 
creased side by side with that of agricultural engines, 
while yet other important departments deal with tea- 
preparing machinery, grinding-mills, gold-dredgi 
plant, &c. The works now cover 30 acres, an 
under Messrs. Marshall’s management their history 
has been one of continuous expansion. Not only 
has the original site been enormously extended and 
covered with shops of most modern ty fitted 
with tools and plant representing the fatost and 
best practice, but entirely new works—the Trent 
Works, as they are called—have been erected in 
another part of the town, ad- 
joining the river Trent. Here 
are now the saw-mills and 
wood-working machinery, to- 
gether with extensive storage 
for fiuished engines, timber, 
&c. In connection. with the 





lines of alternate arms, to 
avoid the bending stresses 
which occur in overhanging 
ortions of a fly-wheel rim. 
Reuntl pins through the joints 
of the rim prevent relative 
movement of the parts, and 
the segments of the wheel 
are further held together by 
shrunk straps inside the rim, 
and shrunk hoops round the 
boss. 

The poles are round, and 
held to flat circular facings on 
the fly-wheel rim by locked 
set-screws from the inside. A 
steady-pin prevents the pole 
itself from turning. Laminated 
shoes are fastened to the poles 
by countersunk set-screws, also 
locked. The field coils are 
wound on metal formers slipped 
over the poles, and held against 
centrifugal force by flanges on 
the poles. Any pole can easily 
be taken out, and this gives 
room for access to or removal of 
the stator windings. Insulated 
pins, screwed into the boss 
of the rope-wheel which drives 
the exciter, carry the slip-rings 
for leading current to the field 
coils. The slip-rings are of 








saw-mills is a large electric- 

wer station, all the machinery 
in this section’ of the works 
being electrically driven. 

Mr. Henry D. Marshall was 
deeply interested in technical 
education, for which there were 
at one time scarcely any facili- 
ties at Gainsborough. For the 
benefit of the town large class- 
rooms and art studios were 
built in connection with the 
works, and the firm co-operate 
with the Lindsey County Coun- 
cil in the provision of qualified 
teachers. 

Mr. Marshall was elected a 
member of the Institution of 
Mechanical Engineers in 1885, 
and a Member of Council in 
1889. He continued on the 
Council until near the close of 
last year, when the state of his 
health led him to resign the 
position. Hé was also on the 
Councils of the Royal Agricul- 
tural Society and the Agricul- 
tural Engineers’ Association, 
being a Past-President of the 
latter body. Mr, Marshall was 
also a member of the Executive 
Board of the Engineering Em- 
ployers’ Federation. 








brass, and there are two carbon 
brushes to each ring, so that 
either may be removed without 
interfering with the excitation 
of the machine. 

After witnessing the tests, 
the visitors were divided into 
small groups and taken through 
the works by Mr. Carl Siemens 
and other members of the 
staff, who spared no pains 
in their endeavour to render 
the visit interesting. Several 
turbo- generators in course of construction at- 


THe tate Mr. Henry Dickenson MARSHALL. 


ships—was decaying. To-day Gainsborough is 


In local affairs he took the 
keenest interest, and he ex- 
erted a strong influence on the 
development of the town and 
district. He had been a mem- 
ber of the County Council since 
its formation in 1889, and he 
was made a Justice of the 
Peace for the Parts of Lindsey 
in 1892. He was a member of 
the Trent Fisheries Committee, 
of the Gainsborough Bridge 
Committee, a vice-presidentand 
| trustee of the Savings Bank, and held many other 


tracted considerable attention, as did also a/ almost secondary to the great engineering works, | offices in connection with the town. He was also 
small Siemens-Igner winding plant for an English | which employs directly no less than” one-fifth of |a director of the Shire Oaks Colliery Company. 


colliery. 





THE LATE MR. HENRY DICKENSON | 
MARSHALL. 

lt is with great regret that we record the death 
of Mr. Henry Dickenson Marshall, which occurred 
at his residence, Carr House, Gainsborough, on 
Thursday, March 8. Mr. Marshall was well known 
to engineers as joint managing director, with his 
elder brother, Mr. James Marshall, of the great 
firm of Marshal], Sons, and Co., Limited, of Gains- 
borough. He was born at Manchester in 1840, | 
and taken when quite an infant to St. Peters- 
burg, where his father, Mr. William Marshall, 
went to take up an engineering appointment. As 
a lad of six years, the subject of our memoir 
returned to England and began his school-life in 








| the total population of the town, the latter having | 


trebled itself within the history of the firm. 
The association of Messrs. James and Henry 
Marshall has been so intimate throughout their 


| professional career that it is practically impossible 


to deal with their work separately. Of their 
energy and ability no stronger testimony is needed 
than the growth of the business with which they 
have been so closely identified. Some forty years 
ago it was maintained that competition in the 
manufacture of agricultural machinery with the 
well-established Lincoln firms was impossible, and 
yet at the present day the Gainsborough firm has 
outgrown its rivals and is turning out portable 
engines at the rate of about 150 per month, and 
this is a comparatively small part of the output of 
the works. Originally devoted to the construction 
of small agricultural engines, thrashing-machines, 


In politics Mr. Marshall was a strong Conserva- 
tive, and he had occupied the position of Vice- 
President of the Gainsborough Divisional Conser- 
vative and Unionist Association, President of the 
South Ward Conservative Association, and trustee 
of the flourishing Constitutional Club in the town. 
He held very pronounced views on the question of 
| tariff reform and was an active member of Mr. 
Chamberlain’s Tariff Commission. It will be re- 
/membered that Mr. Chamberlain’s great meeting 
at Gainsborough, just over a year ago, was held in 
the works, and it was when speaking at that meet- 
| ing that Mr. Marshall’s failing health was first 
|noticed. He never seemed to have recovered from 
the strain of his work in connection with that 
occasion, and for some months t had ceased 
active work of all kinds. By all who were brought 
| into contact with him, Mr. Henry Marshall will be 
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remembered as a man of sound engineering know- 
ledge, exceptional business qualifications, and, 
above all, of the highest integrity. He leaves a 
widow, two sons, and four daughters, who will 
have the deep sympathy of a wide circle of friends. 





ELECTRICALLY-DRIVEN COTTON. 
SPINNING MACHINERY. 

Messrs. Dosson anp Bartow, Limited, Bolton, 
have recently had on exhibition at their works a 
system of cotton-spinning machinery intended for 
further exhibition at Tourcoing during the present 
year. Thespinning machinery itself is constructed 
upon the latest and most modern principles, and 
the various machines embody features of a novel 
and ingenious character. The circumstance, how- 
ever, which makes the exhibit of more than ordi- 
nary interest is the method of driving it is intended 
to employ in connection therewith. We do not 
recollect ever having seen an exhibit of cotton- 
spinning machinery in which separate motors were 
employed to drive the various machines, but we 
believe that in Lombardy the system has been tried 
to a certain extent. Electric driving in textile mills 
is at the present time the most important topic 
anongst Lancashire spinners and manufacturers, 
many of whom are willing, and we might almost 
siy ready, to adopt it when it is proved that a 
saving is thereby effected. The regularity of the 
drive is psrticularly adapted to the production of 
regular even yarns and fine cloths. 

The interest, therefore, taken in the machines 
recently on view at Messrs. Dobson and Barlow’s— 
an interest which we have nv doubt will be re- 
peated at Tourcoing—cannot wholly be credited to 
the machines, excellent examples though they are, 
but rather to the system of driving employed. The 
information obtainable as to the cost of driving 
textile mills by electricity is, at present, of a meagre 
description. The capital outlay is variously esti- 
mated, and the exact scheme necessary, or suitable, 
has not yet been devised. The price per unit of 
= wer is an important matter, but we have recently 

ad it given to us on good authority that in the 
Bolton Tistriet large power users can obtain current 
at 0.65d, per unit. Tn a scheme of electric driving 
recently devised for a textile mill, in which it was 
proposed to employ separate motors, the capital 
outlay was something like 13,0001. greater than in a 
scheme under which the driving was performed by 
steaur plant and the usual mill gearing. In the 
following table we have placed the amount of indi- 
cated horse-power required to drive machines of 
the ordinary size in juxtaposition to the horse-power 
of the motors employed in the present instance. It 
would vgng be fair, however, to draw any com- 
parisons in the present case, when the machines are 
only small, and as the motors are quite capable of 
driving the standard sizes :— 


Horse- 
Power | Power Revolu- 








— Required tions per 
te of 
to Drive. | Motor. Minute. 
fa oxtin | cnenineian robes 
LHP. | 

Saw-gin, 40 saws 4 | 5 1300 
Card... ss ee és on } 5 900 
Drawing-frame, 12 deliveries per h p. 1 2 1250 
Slubbing-frame, 46 spindles to __,, 1 of 1259 
Intermede, frame, 68 spindlés to ,, 1 |} 2h 1250 
Roving frame, 80 spindles to _,, 1 25 1250 
Ring frame, 344 spindles to 8 b.p... 3 5 900 
Mule, 120 spindles to . bhp 1 15 600 
Ring doubler, 55 spindles to a 1 5 900 
Winding-frame mre cht ae | Qh 1250 


Naturally, the machines require more power 
when they are being started up than when they are 
runaoing in order to overcome the inertia and fric- 
tion, and therefore a motor having a higher power 
than is required to maintain the machine running is 
employed. It is well known that a motor loses a 
little of its efficiency when the full load is not on; 
and it is therefore questionable whether the best 
results, looking at it only from the efficiency stand- 
ap are obtained by employing separate motors. 

n the present case the motors have been designed 
to start up the machines under overload, so that 
when running they are working at their highest 
efficiency. 

Different methods of driving the machines are 
employed—for instance, on the ring doubler and 
the ring frame the motor is coupled direct to the 
tin-roller shaft of the frame. In the case of the 


drawing-frame, slubbing-frame, intermediate-frame, 
and roving-frame, the motor is mounted on a bed- 
plate attached to the frame end, the frame being 





therefore self-contained. Raw hide pinions are 
mounted on the motors, and drive cast-iron spur- 
wheels on the main shafts of the frames. A novel 
feature in connection with the last-named frames 
is that of connecting the ordinary knocking-off 
handle to the switch of the motor, so that as the 
handle extends right across the frame, the motor 
can be stopped at any part of the machine. 

Morse high-speed driving chains are employed 
in driving the card and winding frame, while the 
mule is driven by a motor carried by hanger 
brackets and connected direct to the ordinary 
countershaft. The siw-gin is driven by means of 
an auxiliary shaft and belt. 

The motors have been supplied by the Brush 
Electrical Engineering Company, Limited, of 
Loughborough. Three of their types are em- 
ployed—namely, E.3, E.5, and E.15. Direct- 
current motors are employed in the present case, 
on account of the supply available at Tourcoing 
Exhibition being of that nature. The motors are 
of the slotted drum-armature ironclad type, with 
four poles, and are shunt-wound. Altogether the 
exhibit contains much that is interesting, and if 
the contemplated tests, as to power absorbed by 
the machines, are made, considerable knowledge of 
a valuable nature should be procured, 








THE LOCOMOTIVE TRIALS AT THE 
ST. LOUIS EXHIBITION. 

Many of our readers will remember that one of 
the most important and interesting exhibits at the 
St. Louis Exhibition, in 1904, ‘was the locomotive 
testing plant installed by the Pennsylvania Rail- 
road Company in the Palace of Transportation. 

When the initial arrangements for exhibiting 
such a plant were under discussion, it was intended 
that it should serve merely as an exhibit, and at 
the close of the Exhibition be removed to the 
company’s works at Altoona, to be used in studying 
locomotive performance. Upon further considera- 
tion, however, it was decided that a series of actual 
tests of locomotives, conducted upon the highest 
scientific basis and under the guidance of thoroughly 
— men, should be carried out upon it during 
the period the Exhibition was open. With this 
end in view the American Society of Mechanical 
Engineers, and the American Master Mechanics’ 
Association, were each asked to co-operate and to 
elect three members to act upon a proposed 
advisory committee, which it was suggested should 
formulate a programme of tests and act in conjunc- 
tion with representatives of-the Pennsylvania 
Railroad Company in matters relating to them. In 
response to this — the former society ap- 
rey Professor W. F. M. Goss, Dean of the 

chools of Engineering, Purdue University, Mr. 

Edwin M. Herr, General Manager, Westinghouse 
Air Brake Company; and Mr. J. E. Sague, first 
Vice-President, American Locomotive Company ; 
while the latter association nominated Mr. F. H. 
Clark, General Superintendent of Motive Power, 
Chicago, Burlington and Quincy Railroad; Mr. 
C. H. Quereau, Superintendent of Shops, New 
York Central and Hudson River Railroad ; and 
Mr. H. H. Vaughan, Superintendent of Motive 
Power, Canadian Pacific Railway. Professor Goss 
was appointed chairman of this committee, and 
Mr. H. H. Vaughan, secretary. 

Subsequently, Mr. John A. F. Aspinall, General 
Manager of the Lancashire and Yorkshire Railway ; 
Mr. Karl Steinbiss, Director Royal Prussian Rail- 
way, and Mr. H. V. Wille, Assistant-Superinten- 
dent of the Baldwin Locomotive Works, were 
appointed affiliated members, acting with the Advi- 
sory Committee, and having an equal voice and 
vote with them in the conduct of deliberations. 
The Pennsylvania Railroad Company was repre- 
sented by Mr. J. J. Turner, Third Vice-President ; 
Mr. Theo. N. Ely, Chief of Motive Power; Mr. 
F. D. Casanave, Special Agent, and Mr. E. D. 
Nelson, Engineer of Tests; and the Exhibition 
authorities by the Hon. Willard A. Smith, Chief of 
the Department of Transportation. 

Professor Goss having drawn up a programme 
touching upon the general design of the plant and 
indicating the nature of the proposed tests and the 
manner in which they should be conducted—these 
tests being such as to enable the effect of different 
characteristics upon the efficiency of a locomotive 
and the limits of its tractive power and boiler 
capacities to be determined—it was submitted to, 
and approved by, the General Committee. 


or another, and to which we shall again have occa- 
sion to refer in the course of this article, the plant 
was finally erected, and after some three weeks 
spent in preliminary runs and in educating a staff 
-}of observers and computers organised by the Penn- 
sylvania Railroad Company, the trials of the first 
locomotive were begun on May 25, 1904. 

A pamphlet descriptive of the plant was pub- 
lished soon after the opening of the Exhibition, 
but further information was withheld, as the Penn- 
sylvania Railroad Company deemed it wiser to wait 
until the completion of the trials—-when any con- 
clusion foreshadowed by the earlier experiments 
might be definitely verified—and then issue an 
official and complete account in book form. 

This book* has now been published, and a copy 
kindly forwarded to us. It contains a detailed 
description of the testing plant, of all the = 
and instruments used, and of the methods of 
recording and conducting the trials, in addition to 
tables and curves showing the results obtained 
from the eight locomotives tested during the period 
of the Exhibition. An interesting chapter on the 
calibration of the instruments is added, and the 
book concludes with a brief comparison of the 
results of the trials, together with the conclusions 
to be derived from them. A few pages are also 
devoted to the other exhibits of the company, but 
with these we do not propose to deal. ; 

In order to very briefly explain the principle 
upon which the design of the testing plant is based, 
in the interests of those readers not already 
acquainted with it, ‘‘let us assume for a moment 
that we have a locomotive so mounted that each 
pair of driving wheels is in direct contact with a 
corresponding pair of supporting wheels, revolving 
freely in rolling contact with them, and that the 
locomotive is in forward gear, with draw-bar 
attached to a dynamometer of such construction 
that it cannot move horizontally to an appreciable 
extent. Under these conditions, when steam is 
turned on, the locomotive will, as a whole, remain 
stationary, the driving-wheels simply forcing the 
supporting wheels to move backwards. If now the 
latter be retarded by means of an absorption brake, 
the locomotive will tend to move off them ; and if 
the supporting wheels are stopped altogether, the 
driving wheels must also stop, or slipping will take 
place. We see, therefore, that the force which is 
transmitted from the driving wheels to overcome 
the frictional resistance of the supporting wheels 
and brake will reappear as a stress in the draw-bar, 
to which the dynamometer is attached ; and the 
reading of the dynamometer in conjunction with 
the circumferential speed of the driving-wheels 
will enable the work actually done by the locomo- 
tive to be ascertained.” 

In our issues of June 17 and July 15, 1904, we 
have already given illustrated descriptions of the 
more important details of the plant, the explanation 
of the principle of its design just given being 
quoted from the first of these articles. We must 
ask our readers to kindly refer to them for further 
information, as we intend to concern ourselves in 
this instance more with the actual conduct of the 
trials, the results obtained, and the conclusions 
which may be drawn from them, rather than with the 

lant itself. It might, however, be mentioned that 
it was designed by Mr. A. S. Vogt, Mechanical 
Engineer of the Pennsylvania Railroad Company, 
under the direction of Mr. A. W. Gibbs, the General 
Superintendent of Motive Power, and that Messrs. 
William Sellers and Co. co-operated with them in 
the design of the dynamometer, bed-plates, and 
pedestals, the drawings and work being principally 
executed at the railway company’s works at Altoona. 

We propose to deal with the subject under the 
following heads :— 

1. Tests. 

2. The locomotives tested, particulars of, and 
data obtained. 

3. The conclusions to be drawn from the results 
of the trials. 

Tue Tests. 


When arrangements for testing were originally 
under discussion, it was thought that time would 
allow of twelve different locomotives being place: 
upon the plant, each undergoing some twenty 
formal tests. It was only found possible, however, 
to deal with eight, and the number of tests also 


* The Pennsylvania Railroad System at the Louisiana 
Purchase Exposition : Locomotive Tests and Exhibits. 
Philadelphia: The Pennsylvania Railroad Company. 








After many vexatious delays, due to one cause 
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had to be considerably reduced owing to limitations 
of the plant and to the short time that could be 
devoted to the actual trials. 

The proposed tests for simple passenger engines 
were as follow :— 

Tests Nos. 1 to 4, inclusive, were to be run at 
speeds of 320, 240, 160, and 80 revolutions per 
minute respectively, the cut-off being constant, and 
at about 20 per cent. of the stroke. 

Nos. 5 to 8, inclusive, at the same oa respec- 
tively as above, and Nos. 9 to 11, inclusive, at the 
three lowest speeds, the cut-off being constant for 
each set of tests and determined by the limit of 
the boiler capacity at the highest particular speed 
in the case of each. 

No. 12 ata speed of 160 revolutions per minute, 
and Nos. 13 and 14 at 80 revolutions per minute, 
provided that in these latter cases the adhesion of 
the driving wheels would admit of the tests being 
made, the cut-off for each in these three tests being 
such as to demand the full power of the boiler. 

Nos. 15 to 19, inclusive, were to be throttling 
tests at a constant speed of 240 revolutions per 
minute ; tests No. 1 to 14, inclusive, being made 
with the throttle fully open. 

Nos. 20 to 22, inclusive, were to be made under 
starting conditions at very long cut-offs, with the 
power of the locomotive reduced by throttling, to 
avoid slipping the wheels. 

A similar series of tests for freight engines was 
arranged, the running speeds being 240, 160, 80, 
and 40 revolutions per minute respectively. 

The conditions under which compound engines 
were to be tested were not specifically drawn up, 
owing to the fact of their differing so widely in 
construction ; but it was intended that they should 
be tested at the same s as the simple engines, 
and under such conditions of cut-off as to enable a 
comparison to be made between the two types of 
locomotives. 

In addition to the foregoing, counterbalance tests 
were to be carried out, observations being taken 
of the speed at which the pull of the locomo- 
tive changed to a push and back again due to the 
horizontal component of the unbalanced reciprocat- 
ing parts, the horizontal vibration at the front of 
the engine, and also of the varying pressure between 
the driving and supporting wheels, this pressure 
being obtained by measuring the thickness of a piece 
of annealed steel wire run between the wheels. 

It is evident that the tests we have outlined above, 
had they been carried out in their entirety, would 
have covered almost the whole range of a locomo- 
tive’s capacities ; unfortunately, however, as we 
have previously stated, this turned out to be impos- 
sible. The duration of the actual tests was usually 
from two to three hours, longer tests being impos- 
sible, and preventing two being carried out per me 
a necessity owing to the delays experienced. 

At high speeds it was found necessary to 
“cushion” the forward and backward motion of 
the locomotive in order to protect the dynamometer 
from shock. With this object, suitable dash-pots 
were designed; but as these were not obtained 
until all the freight engines had been tested, tests 
Nos. 1 to 5 were abandoned. 

It was also found that the adhesion of the driving 
wheels of the locomotive to the supporting wheels 
of the plant was less than anticipated; no tests, 
therefore, were made of compounds ‘“ working 
simple ;” and, again, to quote from the report, 
“the forward and backward motion of the locomo- 
tive at high speeds, on account of the rapidity of 
the blows transmitted to the dynamometer, and the 
inertia of the parts of the dynamometer, did not 
permit proper readings to be given under these 
conditions,” 

Referring to the first point—namely, the low ad- 
hesion between the driving and supporting wheels 
—it should be pointed out that the difficulty was 
aggravated by the fact that escaping steam, carrying 
vaporised oil, condensed on the cold surfaces of 
the wheels and formed a film, causing slipping and 
eventually flat surfaces. To obviate this, covers 
were placed over the supporting wheels, and the 
whecls were constantly and alternately wiped with 
cotton-waste and emery cloth. 

Another great difficulty, leading to the abandon- 
men' of Tests Nos. 13, 14, 20, 21, and 22, was due 
to te sudden fluctuations in pressure of the water 
in the mains supplying braking power to the Alden 
brakes. These fluctuations were frequently in a 
few seconds as much as 50 Ib. per square inch, the 
automatic devices for regulating the flow of water 
to these brakes proving quite inadequate under 





such conditions. The sudden rise or fall of pres- 
sure stopped the locomotive or caused it to race, in 
either case causing flat surfaces to be formed upon 
the supporting wheels, and preventing the taking 
of accurate readings. 

Means were taken to obviate this difficulty, but, 
unfortunately, with but little success; the valve 
controlling the water to the brakes, and conse- 
quently the speed of the locomotive under test, 
having to be manipulated by hand in accordance 
with the varying pressure. This method of regu- 
lating such an important factor in the calculations 
as the speed, particularly when the water-pressure 
in the mains was subject to such enormous fluctua- 
tions in pressure as ‘*50 lb. per square inch in a few 
seconds,” strikes us as being most unsatisfactory. 

In justice to the Pennsylvania Railroad Com- 
pany, it should be stated that they frankly own 
that no ‘‘ permanent or adequate remedy for the 
difficulty was provided, because of the temporary 
location of the plant and the difficulty of making 
apy permanent change during the period of the 
Exhibition.” Yet at the same time their not 
having done so detracts very much—to our think- 
ing, at any rate-from the value of the results 
obtained. Are we to suppose that anything like a 
constant speed could possibly be maintained under 
such conditions? Apparently we are, for in another 
part of the report we are told that the speed was 
** unusually constant.” Had we not been so in- 
formed we should have ventured to doubt it, par- 
ticularly as we also witnessed the plant in operation, 
and the conclusions we arrived at then would have 
made us doubt it still more. But after this statement, 
of course, we have nothing further to say. We hope, 
however, that we may be allowed to offer our sin- 
cerest and heartiest congratulations to the gentle- 
man who, in the face of the apparently insur- 
mountable difficulty presented by these sudden 
fluctuations in pressure, nobly stood forward, and 
with a dexterity which may be considered little 
short of the marvellous, was able to control this 
water valve with such a wonderful result. Surely 
he was an ‘‘adequate remedy for the difficulty ?” 

The ten minutes’ readings do not, mga 
appear in the report ; although, of course, it could 
hardly be expected that they should, owing to the 
large number of extra pages that would have been 
required, and the resulting unwieldly proportions 
of the report ; still, it would have been interesting 
to see them in reference to this particular point. 


(To be continued.) 








NOTES. 

Oxycen Smoxe-Hetmets 1N Minino Disasters. 

Born the French and British daily Press have 
called attention to the splendid assistance that is 
being rendered on the scene of the French mine dis- 
aster by a squad of German firemen ; the help they 
are able to give being mainly due to their equipment 
with oxygen smoke-helmets. Inquiry among mine- 
owners in this country would probably elicit the 
fact that they are just as unequipped in this direc- 
tion as their French colleagues, whilst nearly every 
German and Austrian mine will be found to 
have appliances of this kind within call, and 
most of the leading German and Austrian profes- 
sional fire brigades are also able to deal with smoky 
fires or noxious gases. If we are rightly informed, for 
certain classes of mines in Germany it is compulsory 
nowadays that oxygen smoke-helmets should be 
available, and these oxygen smoke-helmets have to 
be approved by the Government Department con- 
trolling the mines. In the course of our series of 
articles on the Continental fire service, we have fre- 
quently called attention tothe use of oxygen helmets, 
and we have already illustrated the Austrian and Ger- 
mantypes. This appliance should certainly also be 
of use to our fire service, and again to the managers 
of our various underground tube railways. We 
also remember in the case of a recent submarine 
accident, some considerable time had to elapse 
after the submarine in question had been brought 
to the surface before anyone could enter it. If 
our submarine dépéts were to have apparatus of 
this kind in store, it would be quite an casy 
matter for any blue-jacket to enter the submarine, 
no matter how noxious the gases. 


Tue Prorosep ‘‘Cut-Orr” ror THe River Nite. 


We learn from a recent issue of the Egyptian 
Gazette that preliminary surveys have been com- 
pleted along the route of the suggested ‘‘ cut-off” 


for the Nile between Bor, at the beginning of the 
Sudd country, and the junction of the Sobat with 
the former river, some 200 miles further north. 
The levels taken show that the scheme is feasible 
from an engineering standpoint, there being sufti- 
cient fall to ensure a good flow of the river. By 
the pro canal the summer discharge of the 
Upper Nile—equivalent to 600 cubic metres per 
second—-would be passed on to Khartoum, increas- 
ing the volume of the stream there at that period 
by 50 per cent.; whereas as matters stand almost 
the whole of this water is now lost by evaporation 
in the dreary miles of swamp which constitute the 
Sudd country. These swamps are eapeees to be 
the remains of an ancient lake, which must have 
had an area of over 62,000 square miles, or 
more than that of Lake Victoria, and into this 
lake drained not only the Albert Nile, but also 
the Blue Nile, from Abyssinia, which then flowed 
south to this lake, instead of north, as at present. 
The Sobat also drained into it, with the result that 
the lake gradually silted up, being replaced by the 
vast papyrus swamps which now cover so enor- 
mous an area, and in addition to causing a great 
loss of water by evaporation, also impede the 
navigation of the stream by the frequency with 
which the fairway is blocked by dense masses of 
floating vegetation. The cost of the proposed 
cut-off is expected to be in the neighbourhood of 
54 millions sterling, and there is no immediate 
prospect of the work being undertaken. . Still, 
until this is done, there will be no advantage in 
constructing regulating works on the equatorial 
lakes, since any water thus secured would be lost 
in the swam Sans before it reached any region 
where it could be employed for purposes of irriga- 
tion. 


Messrs. Yarrow's New Yarp. 


Considerable interest is attached to the general 
arrangement and constructional details of the new 
shipbuilding yard of Messrs. Yarrow and Co., 
Limited, on the Clyde, as it was naturally antici- 

ted that a firm with progressive ideas and 

rge experience would aim at the embodiment of 
the best ible practice. Great satisfaction will 
be experienced when it is noted that in this work 
the firm are to have the advantage of the skill in 
design and ingenuity in construction of Sir William 
Arrol and Co., of Glasgow. The contract for the 
whole of the constructional work of the new yard 
has been let to this company, and it is hoped that 
it will be possible to begin the building of vessels 
by the commencement of next year. It is too soon 
to enter into details as to this work. The general 
arrangement, however, has now been fixed, and the 
total area to be comprised within the works is 12} 
acres ; but the company have the right of taking 
an equal area of vacant land to the east of the new 
site. On the area acquired, which has a frontage 
to the river of 750 ft., with a depth of 700 ft., 
there is to be constructed a fitting-out basin 320 ft. 
long and 85 ft. wide, set at a slight angle to the 
flow of the river, so as to facilitate the entrance 
and exit of vessels, while to the east of this there 
will be several building berths, at the head of which 
the platers’ shed will be constructed. To the west 
of the basin will be the carpenters’ and pattern- 
makers’ shop and the smithy. Close to the land- 
ward boundary there will be, on the west side of 
the entrance to the works, the engine-shop, having 
a total length of 210 ft., and divided into three 
bays, 50 ft., 65 ft., and 36 ft. wide respectively ; 
while to the east there will be a boiler-shop of 
300 ft. in length, with three bays, of 35 ft., 
65 ft., and 50 ft. respectively. e offices will 
be located between these two shops, with the 
entrance, close by which the railway siding will 
One of the new features is the construction 

of a gantry 500 ft. long, with columns for the 
accommodation ‘of a large electric crane of 90 ft. 
span, so that the boilers may be taken from the 
shops, and the heavy loads from the engine 
works, right down over the fitting-out basin. 
This fitting-out basin will be completely covered 
over by a roofing, entirely glazed, carried on 
columns 90 ft. apart, on which the crane from 
the gantry already referred to will travel. In 
this way the loads may be conveyed direct from 
the boiler or engine works and deposited in 
any ship lying in the basin. On either side 
of the main roof over the basin there will be 
lean-to roofs, so that the workmen engaged on 
the wharf, or aboard the vessels, will be entirely 





free from interference owing to weather. The side 
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roofing will be of 25 ft. span, so that the total width 
of roof over the basin will be 140 ft. It will thus 
be seen that the whole of the work will be carried 
on under roof, except on the building berths; but 
it has not yet been decided whether these shall 
also be covered in. Sir William Arrol and Co. 
have sublet the construction of the basin and the 
building work generally to Messrs. Morrison and 
Mason, of Glasgow, and will themselves carry out 
the whole of the constructional steel-work, which 
will involve the use of some thousands of tons of 
steel. 
SHIPBUILDING IN CANADA. 


A well-organised and active effort is being made 
at the meetings of the Canadian Tariff Commission 
to impress ypon the Government of the Dominion 
the desirability of fostering the shipbuilding in- 
dustry. The proposal upon which the advocates 
of the new system are agreed is a bounty of six 
dollars (25s.) per ton gross register for vessels built 


within the Dominion, and that this subsidy, should Conde 


continue for a period of ten years. e con- 
tention in favour of this proposal is that a large 
proportion of the ore-carrying on the lakes is 
done by American-built ships, and that there is 
thus lost to Canada a great part of the reward 
for its enterprise in metallurgical affairs. 
witness before the Commission pointed out that, 
while one of the Canadian iron and steel com- 
panies handled 800,000 tons of ore per annum, 
75 per cent. of it was carried by American ships, 
as no British or colonial vessels were available. 
Again, in the coasting trade, which is very con- 
siderable, especially in the transport of coal, Nor- 
wegian vessels are extensively employed. The 


Dominion aiid Nova Scotian coal companies between | ¥ 


them, for instance, shipped over 2,000,000 tons of 
coal per annum to St. Lawrence ports, Halifax, 
St. John, and New England ports, and practically 
all of this was carried in Scandinavian ships. It 
has time and again been urged that the coasting 
trade, as in the United States, should be absolutely 
confined to Canadian or to British ships. But 
there is, first, the difficulty of British treaties 
with foreign countries, which would require to be 
abrogated if foreign ships were to be excluded from 
even the Canadian coasting trade. Further, the char- 
terers of these ships raise objections to the protective 
method indicated by the reservation of the colonial 
trade to colonial or British ships, because as matters 
stand the freight rates of foreign ships are lower. 
This, again, is due to the fact that the Board of 
Trade conditions applicable to deck loads, and to 
the safety, accommodation, and wages of the 
crews, are not applicable to foreign ships, which 
thus secure an advantage over British vessels. 
This, as we have on former occasions pointed out, 
handicaps the British ship. The peikable proce- 
dure, therefore, will be, as contended, for the 
Government to grant a subsidy or bounty; and, 
in the evené of this being done, Mr. Hunter, 
of Messrs. Swan, Hunter, and Wigham-Richard- 
son, seems to have made a promise that he will 
assist towards the organisation of a large ship- 
building ¢oncern at Dartmouth, Halifax. In 
addition to such bounty, it is ible that the 
city of Halifax, the city of Dartmouth, and 
the Provincial Government of Nova Scotia would 
each grant bounties of 20,000/., while at the same 
time modifying the conditions as to taxation, &c. 
The steel- manufacturing facilities of Canada are 
barely able to meet present requirements for rails, 
bars, and angles ; but we do not doubt that the re- 
quirements for ship-plates, &c., would easily create 
asupply. There is, of course, the other alternative 
of admitting duty free constructive material for 
shipbuilding, which has commended itself to other 
countries ; But this does not quite meet the aspira- 
tions of Canadians in favour of a development of 
colonial industry. 








Weston Granp Prer.—A contract for extending Weston 
Sane Pier a aan Case of 350 er : 
anding-s' at the end, so that passengers may em 
and dakeckbes been entrusted to | vhs C. 
J. Kay, of Birmingham, who will with the work 
ga in order that the extension may be completed 
y July. 


Devonport DockyarD,—Several large concrete blocks 
for a new jetty between No. 2 and No. 3 building slips at 
Devonport Dockyard have been placed in ition. 
work is well advanced, and it 1s ho that it will be 
completed in time for the jetty to be brought into use in 
connection with the building of the armoured ship allotted 
to Devonport in the new Estimates, 


The|tion. Personally, 


ADMIRALTY WORKS DEPARTMENT. 
To THE EpiTor or ENGINEERING. 

PP —Having —_ a with the _- Pa of 
is Department, and op unity for uiring knowledge 
as to its administration, t have read the letters of og” Se Ay 
and ‘‘Slide Rule” with an interest not unmingled with 
amusement. I hold no brief for the Department, but the 
interests of the public service demand that the mislead- 
ing and would-be damaging statements of your corres- 
pondents (who apparently have either an “‘axe to da” 

or a grievance to air), should not pass unchallenged, 
When, some years ago, the first *‘ Navy Wor ~ 
Act was to provide for the execution of various 
works of considerable magnitude, the then existing staff 
was relatively small, and the necessity for a sudden in- 
crease in numbers would appear obvious to any but 
“*Slide Rule,” who tuitously assumes it to be due to 
“incompetence.” These temporary officials have had a 
specific function to fulfil, and in the meantime a staff 
suited to permanent requirements has been ——, 
formed by the entry of established officials. These gen- 
tlemen are assu by your correspondent to be 
‘crammed ” “an devoid of experience; who are im- 
mediately p! in highly-respopsible positions over the 
of those who are their wees ip years and know- 
ledge. Asa matter of fact, the age of entry is between 
23 and 28, so that thiey at least possess five to ten years’ 
experience, and they begin in a subordinate position where 
they may acquire a wide professional experience, and that 
intimate knowledge of official procedure which is essential 
tothe proper conduct of any Government Department. 


A| The temporary officials (I refer, of course, throughout to 


the executive officers) have not been-lured into a false 
position, and, so far as I can see, have no real ground for 
complaint. Moreover, that high degree of competency 
which Ryd correspondent refers ta is sometimes more 
assumed than real, for experience is not always synony- 
mous with capability. I may here remark that it is not 
possible for an incompetent man to get on the establish- 
ment by dint of mere “cramming,” for every new entrant 
has to pass satisfactorily a probationary period of two 
ears. 

The principle of entry by examination with a view to 
special training is, I believe, a recognised principle in 
most Government Departments. Would ‘‘Slide Rule” 
advocate, for instance, the officering of the Navy 
by entrants from the mercantile marine, on the 
ground of their experience in the management of ‘‘ ocean 
greyhounds?” ‘“‘Slide Rule’s” statement as to the rela- 
tive scales of pay of temporary and permanent officials is, 
I am given to understand, not in accordance with fact ; 
indeed the reverse, so that perhaps the taxpayer will the 
leas grudge a reasonable pension to a man who has spent 
the greater part of his lifetime in his country’s service. 
As to Dartmouth College, the precise accuracy of your 
correspondent’s statements may. in the light of his other 
assertions, be held in some doubt—he does not pretend to 
— positively ; but it at least seems unreasonable to 
blame the Works Department for calling in some of the 
highest expert architectural advice obtainable for an un- 
dertaking of this magnitude and importance, when it is 
borne in mind that the scope of the Department lies 
primarily in the carrying out of engineering works, the 
architectural work generally required being of moderate 
pretensions. Again, the taxpayer should be grateful that 
the staff is not largely composed of eminent R.I.B.A’s, 
whose time—when he (the taxpayer) is not paying for 
Dartmouth Colleges and the like—would be occupied in 
the—to them—uncongenial and unaccustomed task of 
designing docks, jetties, or workshops, with occasionally 
an official residence or a barrack building to exercise their 
trained artistic faculties upon. Neither an engineer—nor 
an architect—can be expected to be an expert *‘ Jack-of- 
all-trades.” ‘ 

In conclusion, as far as I can judge, the ‘‘searching 
investigation ” which ‘‘Slide Rule ” advocates would have 
no terrors for the Department in question ; and should 
any M.P. (as sapenelt take the troublé to enquire into 
its administration, I feel sure that both he and the tax- 
payer would feel abundantly satisfied with its efficiency, 
present and future. : 

Yours, &c., 

March 9. Scro. 








TRIALS OF SUCTION GAS-PRODUCER 
PLANTS. 
To THE Eprtor OF ENGINEERING. 

Srir,—My attention has been called to the letter from 
Mr. W. A. Tookey, dealing with the conditions laid 
down by the R.A.S.E. for the forthcoming trials of 
suction gas plants at the Derby Show, and I would like 
to express my general agreement with his remarks. 
As he says, the intention is to ascertain the ralative 
merits of the gas plants per se ; consequently it is clear 
that they should worked and tested in such way as 
will bring out their good and bad points independently 
of those Ss aeger to the engines themselves. 

Mr. Tookey offers the practical suggestion that the 


and | Coal consumption shall be measured against the power 


developed, as shown by a series of indicator di ms 
taken at regular intervals, corrections being e for 
such variations in the ser gage pressure, &c., as may 
prevail in each case. Such a scheme would undoubtedly 
tend to avoid anything like a‘‘ handicap ” of one or other 
of the plants submitted for trial; and it is to be 
hoped that the ongyeation may receive close considera- 

wever, I would like to see the 
trials of the gas ts conducted under absolutely 
ope conditions, which would necessitate the adoption 
of one make uf engine or engines, as a standard with 





which every competing plant should be worked, Here 


one is at once faced with the commercial difficulty 
that those engine-makers who sell gas plants would 


probably not care to test their plant with a com- 
petitor’s engine. woman however, that the name of its 
maker might be omitted from all (leading dimen- 


sions being stated), and considering that the engine 

rome. aa e in yn Ar which wists Se ay by the 

gas t, I do not it as im e that such an 

engine can be obtained which will be 1 accepted by all 

competitors as the standard with which their gas plants 
be tested. 

Several other matters of importance are touched upon 
by Mr. Tookey, not the least of which is, that the cooling 
water outflowing from the engine cylinders shall be main- 
tained at a uniform temperature. All such points have a 
close bearing on the gas demand from the suction gas 
plants, which, broadly, is the measure of the work they 
are each performing. 

I also agree in thinking that regulation 15 (6) is entirely 
out of place, as, indeed, is also 15 (7). In the first case 
some recognised theoretical standard appears to be tacitly 
assumed, to be approached as nearly as possible, whereas 
what really matters is the usefulness of the plant, and 
this is fully inquired into by the various other judging 
points specified, one of which is “‘space occupied.” In 
the second case we find a matter which is purely one of 
engine design, and therefore irrelevant. 

Yours truly, 
Ernest A. Dowson. 

45, Newhall-street, Birmingham, March 14, 1906, 








COMMERCIAL ECONOMY IN STEAM. 
To THE EpiTor OF ENGINEERING. 

Sir — Kindly allow me to point out two somewhat im- 
portant and curious inaccuracies appearing in your review 
of 9th instant, of my k, ‘‘Commercial Economy in 
Steam-Power Plants.” It states that I ‘‘do not try to 
determine these constants,” namely, those for my formula 
for cost as dependent on size and pressure. Great num- 
bers of examples of these constants are, however, given in 
the book. In the case of engines, those showing the in- 
fluence of pressure are not often obtainable because, as 
explained in the volume, makers do not vary the design 
continuously with the pressure. The other error appears 
at the top of the third column in quoting my definition of 
the ‘‘dynothermic coefficient.” where the omission of the 
initial words ‘the ratio of” reduces the’ definition, as 
quoted, to complete want of meaning, either sense or 
nonsense. 

Roserr H. Smiru. 








THE LAWS OF FRICTION. 
To THE Eprror oF ENGINEERING. 

Srr,—A simple and beautiful experiment illustrating 
the truth of the law that friction is proportional to tbe 
normal pressure between surfaces a0 a constant 
mutual coefficient may be unknown;to many. of your 
readers, as it does not ap to be recorded in works on 
the subject. A metre-stick, yard-stick, or any straight- 

, having a uniform section, completes the apparatus 
required. If such a stick besupported as a beam upon an 
outstretched finger of each hand, and the fingers be then 
moved inwards towards the centre of the rod, it will 
be observed that they invariably meet exactly at the 
centre. A graduated rod facilitates the experiment by - 
showing the successive stages of the movement, for it will 
be noticed that one or the other finger will make a tem- 








(9291) 


rary advance, but will then be overtaken by that 
arthest from the medial line of the rod. If / be the 
length of the rod, w the weight per unit of length, and z 
on 2, be the distances of the fingers from the medial 
line at a given instant, then the moment equation about 
one end of the rod will be 


? l 
> =($-")” + (51 x), 


p, and p being the reactions at the supports, or p, + Pp 
= wl 


Hence it follows that 
= we {_ ) 
P "7 (; + 2 


nae (25) 
z+ 2) 
By multiplying each expression for the reactions by 


the coefficient of friction, the resistance to sliding at the 
supports is found ; and it is clear that this is inversely 98 
the distance of the support (finger) from the medial line of 
the stick. Sliding ame than takes place over that finger 
which is the more distant from the centre upon the 
application of the force, and any jnequality of distance 
is thus wiped 7 —— Rata, Se — 
direct]. rti to the pressure, the resulting ° 
ing of Fg sa on the medial line of the stick would 
'y- be a chance occurrence. 
Yours faithfully, 
London, March 14, 1906. Rosert 8. Bat, Jvy. 





Finances or BrisTot.—The Finance Committee of the 
Bristol City Council reports that for the coming half-year 
40,0007. will be required by the docks committee. The 








demand from the docks committeé'for the whole yesr is 
80,000/., as compared with 35,000/. last year, 
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INDUSTRIAL NOTES. 


Tue drastic report.of the ‘‘ Vagrant” Commission 
ought to constitute a new era in the history of labour. 
It was issued last week, and was greedily seized upon 
by the Press, because of its sweeping recommenda- | 
tions. The report is by a departmental committee of | 
carefully selected men, and is unanimously signed, but 
contains memoranda by two of its members. It gives | 
a most interesting historical account of vagrancy. | 
The great objection to the present system is that it | 
makes no attempt to reform the tramping vagrant. | 
He cannat, it.-is.gaid, be suppressed; he must | 
pecially treated. .The habitual vagrant should be | 
detained undér reformatory influences for long periods, | 
for public reasons, and to prevent children being | 
trained in his habits. The present system is not only | 
ineffectual for all good purposes, but it is also costly to 
the country. The total number of the vagrant class | 
is estimated at from 70,000 to 80,000 in times of 
depression in trade, and from 30,000 to 40,000 in times | 
of industrial activity. In July last a census was} 
taken by the police, and the number was found to be 
62,212, besides 7848 in casual wards and in prison. | 
One mode of dealing with this vast army is to draft | 
them off into labour colonies for periods of from six | 
months to three years. The suggestion is to transfer 
the duties from boards of guardians to the police. | 
This of itself would lessen the number, for the vagrant 
dislikes the vigilant eyes of the police. The report 
is so far-reaching and important that a short summary | 
may be useful for reference :— 


7 Casual wards to be placed under the control of police 
authority. 
2. Diet to he adequate, and provision to be made for | 
mid day meal on day of discharge. 
3. Task of work to be enforced, and to be a time task. | 
_ 4. Detention to be for a minimum of two nights, except 
incase of men with way-tickets. 
5. Expenses of wards to be charged to the police fund. | 
ASSISTANCE TO WorK-SEEKERS. 
6. Tickets to be issued by the police to persons who | 
are Lond fide in search of work. 





7. The ticket tu be for a definite route, and available 
only for a month, with power to police to alter route if 
satisfied that this is necessary. 

8. The holder of a ticket to be entitled to lodging, 
supper, and breakfast at the casual ward, and to be able 
to leave as early as he desires after performing a small 
task. 

9. The holder of a ticket to have a ration of bread and 
cheese for mid-day meal given to him on leaving the 
casual ward in the morning. 

10. Information as to work in the district to be kept at 
casual wards and police stations for the assistance of work- 
seekers. 

Lasour CoLOoNiIgs FOR HABITUAL VAGRANTS. 

11. Labour colonies for habitual vagrants to be certified 
by the Secretary of State, and generally to be subject to 
regulations made by him. 

12. Councils of counties and county boroughs to have 
power to establish labour colonies, or to contribute to 
certified colonies established by other councils or by 
philanthropic agencies. 

13. Subsistence dietary to be prescribed. Inmates to 
have power to earn small sums of money by their work, 
and, by means of the canteen, to supplement their food 
allowance. 


Common Lopainc-Hovusgs (Oursipg LoNnpon). 
14. Common lodging-houses to be licensed annually by 
local authority. 


SHELTERS AND Foop DistrisoTion. 
15. Shelters to be licensed and regulated. by local 
authority. 
3. Free food distribution to be subject to vote of local 
authority. 
SieePine Ovt. 
17. Sleeping out to be an offence whenever it takes 
place in buildings or on enclosed premises, or is a danger 
or nuisance to the public. 


WoMEN AND CHILDREN. 

18. Female vagrants to be received into the workhouse 
instead of the casual wards. 

The Committee say the evidence points irresistibly to 
the conclusion that both free food and free shelters are 
demoralising to the recipients, and a source of danger to 
the community. Such institutions encourage vagrancy 


| by making it possible for men to lead an idle life; attract tine business only. 
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vagrants into the towns, and render the questivn of uu- 
employment more difficult to deal with; demoralise the 
recipients, and lower their standard of living ; and are a 
| source of positive danger to the community. 

The foregoing complete scheme may, or may not, 
commend itself to the Labour Members of the House 
of Commons ; but, inthe interests of the community 
at large, some such drastic scheme is absolutely neces- 
sary. The better class of trade unions began, over 
fifty years ago, to abolish travelling relief, the pioneer 
union being the Engineers, who reconstituted their 
society in 1850, substituting for travelling relief dona- 
tion (out-of-work) benefit. All the other unions which 
followed that example in reorganisation did the same 
—the Boiler-Makers and Iron-Shipbuilders, Carpenters 
and Joiners, Boot and Shoe Makers, Tailors, Iron- 
founders, Bricklayers, and others. The unemployed 
demonstrators may not like the proposals, for the 
class described make up a large part of all such demon- 
strations. The habitual vagrant tramp may be incur- 
able, but he will die out. It is the children who most 
need protection. They can learn useful trades under 
good conditions, and by then the street-singer and 
cadger will have practically ceased to exist. The man 
who will not work deserves little sympathy, and he is 
a nuisance and permanent cost to the nation, for the 
nation, in some form, finds him food and shelter. The 





; proposed farm colonies will afford practice in useful 
| 
| -wo 


| 
| The Ironworkers’ Journal for the current, month 
| contains a report of the annual meeting of the North 
of England Iron and Steel Trades Wages Board. 
The Standing Committee reported that the year of 
1905 was ‘‘ one of comparative quietude, but few cases 
having to be dealt with.” The employing members of 
| the Board remained the same ; but the operatives in- 
| creased their representation by 156 more paying mem- 
| bers. The Standing Committee met four times in the 
| half-year ; but at two only were there cases to be dealt 
| with, the other two were formal, for financial and rou- 
The cases dealt with were in con- 
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nection with the Consett Works—the Cogging Mills 
and Bar Mills. The operation of the general sliding 
scale has resulted in an advance in wages of 24 per cent., 
to date from Monday, January 29, 1906. In some other 
cases the advance commenced with the New Year. 
One of the cases dealt with presented some difficulty, 
for the men affected ‘‘were disposed to defy the 
authority of the Board,” but the difficulty was over- 
come. The chairman of the Board and the operatives’ 
secretary, in moving and seconding the adoption of 
the report, spoke of the good work of the Board. 
During the recent depression iu trade the wages of 
puddlers had not gone below 8s. per ton ; twenty years 
ago they only got 6s. 3d., and ten years ago 6s. 9d. 
per ton. Pending the completion and adoption of the 
proposed new scale by the Midland Wages Board, the 
committee declared for an advance of 24 per cent., so 
that the wages of puddlers paid from February 1 was 
8s. 9d. per ton. The Journal gives excellent informa- 
tion on the state of the iron and steel industries at 
home and abroad, and reports of the operatives’ 
meetings in various districts, 


———oos 


The menthly report of the Associated Hron-Moulders 
of Scotland states that the membership had increased 
by 131 in the month, the total being 7889, the highest 
ever reached; and an appeal is made to reach the 
aggregate aspired to—namely, 8000 members. The 
ballot as to weekly wages on the Clyde has resulted 
in an enormous majority in favour of action being 
taken—there were only 309 against. The list of un- 
employed members declined by 161 in the month. 
There was a financial gain of 900/. 193. 10d., the total 
balance being 81,116/. 3s. The sum per member is 
the highest in any trade union, after seventy-five years 
of strenuous work. The wages — is coming to 
the front in Scotland. The Paisley district asks the 
executive to go in for a general advance, the Denny 
district for a local advance, and the Kilmarnock dis- 
trict for authority to raise the minimum wages to the 
level of other districts in Scotland. In the Glasgow 
shops also there is a distinct agitation for an advance. 
The executive urge the members not to try and rush 
matters. Reasons are bas way the question should 
be carefully considered from all points before any 
action is taken. It is also pointed out that another 
moulders’ union would have to be considered, and 
negotiations entered into before steps could be taken 
such as some of the members contemplate, or, at least, 
desire. The whole matter was discussed at specially 
called general meetings in all districts, with the execu- 
tive’s circular before them. After that, a special 
delegate meeting of one from each lodge was held. 
At that meeting it was resolved to endorse the level- 
ling-up process where the wages were under 84d. per 
hour. This was notified to the Employers’ Federation, 
the advance asked for to come into force on June | of 
this year. The matter will thus come before a joint 
meeting of the parties concerned. 





The report of the Associated Blacksmiths is a little 
more encouraging than even the previous one, for 
the improvement then notified has continued. There 
was an increase of twenty-two in membership. The 
income showed an increase of 138/. lls. 10d., but the 
total expenditure exceeded that of the month pre- 
vious by 18/. 16s. 4d., due to sick and funeral benefit. 
The net increase of capital was only 4/. 7s.; the 
Barrow dispute was not settled, as the firm declined 
to withdraw the time-recorder. The report states 
that ‘‘the volume of trade is keeping up fairly well 
.... there is a large amount of work on order which 
will tide trade over for many months to come,” in 
spite of a decline in new shipbuilding orders. The 
smiths are involved in the weekly payment of wages 
dispute on the Clyde, but no action will be taken 
until the employers’ and workmen’s representatives 
meet in conference, when it is hoped that the matter 
will be settled. In the Dundee shipyards the smiths 
have been paid the 1s. per week advance from January 
20, and also at Messrs. Gourlay’s and at the Caledon 
Shipbuilding Company’s works. The Dundee Harbour 
Trust have also givenalike advance. On the North- 
East Coast ls. per week advance has been granted 
from the first pay-day in February. 

The Durham Miners’ Monthly Circular reports that 
the Conciliation Board had conceded an pein of 
1} per cent. in wages; it was small, but there were 

ood reasons for its ——_ in preference to a 
, aang The Board had before it some other ques- 
tions, especially as to hours of work; but on these 
points caution is said to be necessary. The secre- 
tary deprecates meetings on a Sunday, not only on 
religious grounds, but for economic reasons. He also 


calls attention to the Labour groups in the House of 
Commons, especially resenting the assumption of the 
title ‘‘the Labour Party” by the representatives of 
the Labour Representation Committee, to the exclu- 
sion of the miners’ members and those of the trade 
union 


ups. Mr. Wilson, M.P., speaks after a 


The report of the Ironfounders states that trade con- 
tinues to improve. There was a further decrease of 
122 on donation benefit, while there was an iacrease 
of 203 in membership, and a large increase of the cash 
balance. The returns as to the state of trade in all 
districts, where there are branches, show that in 88 
places, with 14,147 members, trade was very good, or 
good, as compared with 81 places, with 12,425 members, 
ast month. Out of 128 branches, with a total of 
18,595 members, only 12 places, with 940 members, 
are described as slack to very bad; last month 
18 places, with 1559 members, were so described. 
The'total number on the funds was 2481—a decrease of 
120 compared with last month. Of that total, 1251 
were on superannuation allowance. In the aggregate, 
19 were on dispute benefit, and the union has had to 
declare that the Westinghouse Steel Foundry, Man- 
chester, is closed to the members of the union. The 
total cost of all benefits was at the rate of 803/. 17s. 10d. 
per week, or 11}d. per member. The balance in hand 
increased by 1066/., the total now being 89,452/. 7s. 2d. 
At the same date last year the re Pa decreased 
11007. 10s. 3d. This shows better trade. The new 
rules are perplexing to the local branch officials, and 
uite a shoal of questions pours into the central office 
or definitions and explanations. The ‘‘ Parliamentary 
Notes,” by Mr. A. Henderson, M.P., is an attractive 
feature in these monthly reports. He is emphatically 
the Ironfounders’ Member of Parliament. Hie is one 
of the thirty members of the Labour Party who sit on 
the Opposition side of the House. There is also a 
more extended report of the Labour Representation 
Conference held in London than is to be found in the 
ordinary newspaper, for labour representation is now 
the aim of the trade-union movement, as a stimulus 
to labour legislation. 


The monthly report of the Amalgamated Society of 
Carpenters and Joiners states that the membership at 
date was 68,369. Of these, 5396 were on donation 
benefit ; in the previous report 5622 were so reported. 
There were also on the sick list 1862, and on super- 
annuation allowance 1817. The building trades have 
not yet experienced the general revival felt in other 
industries. In the ‘seventies there was the same 
experience, but as a rule depression tells upon them 
last, or nearly last, as they are the last to experience 
the benefits of a revival. Nine places are scheduled 
where disputes exist, so that members are cautioned 
not to apply for work there without seeing the 
branch officials, But the Society has to report 
an advance of ls. 6d. per week on the North-Kast 
Coast, and of a 4d. per hour at Bangor, in Ire- 
land. The report is jubilant over the appointment 
of the general secretary as a member of the Royal 
Commission on the Poor Laws. He is, and has long 
been, the chairman of the Chorlton Union Board of 
Guardians. and is a Justice of the Peace for Man- 
chester. A suggestion is made to increase the ordi- 
nary weekly contribution of 1s. to 1s. 2d. per week, 
so as to avoid levies, especially in times of depression, 
as was the case last year, when many of the members 
fell out of benefit because of such levies. The ques- 
tion of payment of levies for Labour Representation is 
causing some branches to send resolutions thereon to 
the executive; some few seem to be in doubt about the 
matter. The calls upon donation benefit have been 
such that some branches have become alarmed. It is 
said that 5000 members have already received the full 
amount of benefit, according to rule, and still there 
are nearly 5400 on the fund. Shorter hours are sug- 
gested as a remedy. 





Two resolutions were carried in the House of Com- 
mons last week, with the assent of the Government, 
which will eventually have the effect of increasing 
Labour representation. These were for the payment 
of members, and for the expenses of returning officers 
at elections. The latter was proposed by the Labour 
Member for Dartford, Mr. James Rowlands, who, 
in the Parliament of 1892-95, had moved a similar 
resolution, seconded by the Member for North-East 
Bethnal Green, Mr. George Howell. 


Dulness characterised the iron market in the Mid- 
lands last week, though the market was well attended. 
Finished-iron makers have little to complain of, except 
that the specifications are withheld of orders on hand. 
Still the works are kept going. Railway customers 
are taking good supplies, and also tramway com- 
panies, and there are more orders for farm and garden 
Perens. Best bars are in good demand at full rates, 

ut common bars are being offered at lower rates by 
small makers. 





On the Manchester Iron ’Change the tone was not 
good as regards buying, but finished iron was, and is, 
in good request, prices being well maintained. The 
steel trade was quieter, except that the demand was 
good for boiler and tank plates and for bridge and 
girder work. The outlook is not discouraging. 


workers was averted by areturn to work before the 
day on which it was to take place. The workers are 
now, it is said, organising. 


A strike of cleaners on the London and South. 
Western Railway at Bournemouth has taken place, 
other cleaners joining at adjacent stations, owing, it 
is said, to a reduction of 6d. per day in wages. 

It is reported that farm hands are scarce in Devon ; 
the farmers are offering higher wages to males and 


females. Where are the ‘‘out-of-works”? Devon is 
not far away. 
The Government, it is reported, has promised to 


support the second reading of the Miners’ Kight-Hours 
Bill, but could not pledge itself to undertake the re. 
sponsibility for the measure. It remains to be seen 
how the mine-owners will act under these changed con- 
ditions, especially in the federated districts of England 
and Wales. 





_ Locomotives oN Rattways.—The number of locomo- 
tives and motors of various kinds upon the twenty-four 
— railways of England, Wales, and Ireland wus as 
ollows at the close of 1905 :— 


System. Locomotives. Motors. 

Barry .. ees af “8 : 138 2 
Central London... = 28 66 
City and South London .. 52 
Great Central 7 e 984 3 
Great Eastern z 1085 12 
Great Northern... ae 1279 7 
Great Northern (Ireland) 157 14 
Great Southern and Western 283 1 
Great Western = * 2355 46 
Lancashire and Yorkshire 1378 41 
Brighton fay ats 535 2 
Tilbury < 74 
North-Western 2560 3 
South-Western 736 7 
Metropolitan es 82 7 
Metropolitan District 53 197 

idland va be oe in 2790 2 
Midland Great Western (Ireland) 139 
North Eastern os “Fs sa 2000 58 
North London és 95 
North Staffordshire 167 38 
Rhymney .. oe = 110 
South-Eastern and Chatham 7146 2 
Taff Vale .. ny Mf 191 13 


We thus arrive at aggregates of 18,017 locomotives and 
536 motors of various kinds. It will be observed that 
what are generally known as the “‘ heavy” systems have 
not gone in so much for motors as the southern lines, 
which are more dependent upon passenger business. 
At the same time there appears to be an increased 
tendency to introduce motors upon all railways. Of 
the locomotives in use upon the Central London Railway 
only two are steam, the remainder being electric ; two of 
the motors upon the Central London Railway are in 
course of reconstruction. All the locomotives upon the 
City and South London Railway are electric. The Great 
Central Railway is increasing the number of the locomo- 
tives which it owns, but it still hires 109 engines from 
the Railway Rolling Stock Trust, Limited; the Great 
Central Railway brought one additional motor carriage 
into use upon its system during the past half-year. The - 
Great Eastern has ordered six additional road motor-cars. 
The Great Northern Railway added six to its stock of rail 
motor-cars during the second half of last year. Of the 
fourteen motors returned as owned by the Great Northern 
of Ireland Railway, eleven are electric tramcars and 
three steam rail-motors. During . the past half-year 
the Great Western Railway built five locomotives and 
supplied forty-tive others with new boilers at the cost 
of revenue ; the Great Western Railway brought fourteen 
additional motor-carriages into usée in the second half of 
1905. The Lancashire and Yorkshire Railway has seventy- 
five duplicate engines ; the company’s stock of motors 1s 
made up of thirty-nine electric motor-vehicles and two 
steam rail motor-cars. The London: and North-Western 
Railway has 475 duplicate locomotives ; its motors are 
officially described as ‘‘combined engines and carriages. 
The London and South-Western Railway Company added 
four rail motor-cars to its stock during the second half of 
last year. The Metropolitan Railway reduced its stock 
of steam-locomotives by seven in the second half of 1905; 
its motors include two electric locomotives and fifty-five 
motor-coaches, two electric locomotives and twelve motor- 
coaches having been added during the past half-year. 
The Metropolitan District Railway reduced its stock of 
steam-locomotives in the second half of last year by one, 
while during the same period it brought into use ten 
additional electric locomotives and sixty-nine additional 
motor-cars. The two motors owned by the Midland 
Railway Company are steam motor-carriages. The 
fifty-eight motors owned by the North-Eastern Rail- 
way Company are officially described as * electric-train 
motors ;” this company has now introduced electric trac- 
tion on 31 miles of its system; the distance run by 
r trains drawn by electric engines in the second 
half of last year was 601,765 miles, while the distance run 
by goods trains drawn by electric engines in the same 
period was 2870 miles; passenger electric cars also ran 
1,899,281 miles during the + half-year. The three 
motors owned by the North Staffordshire Railway com- 
prise two steam rail-motors and one motor carriage. The 
two motors owned by the South-Eastern Railway are 
described as ‘‘steam motor-cars.” The thirteen motors 
owned by the Taff Vale Railway are returned as sat 
motor-car engines.” During the past half-year the * . 
Vale Railway reduced its stock of steam locomotives bY 
seven, while all its thirteen steam motor-car engines weré 





The threatened great lock-out of the Dundee textile 
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REINFORCED CONCRETE APPLIED TO 
MODERN SHOP CONSTRUCTION.* 


By E. N. Huntine, Pittsburg, Pa. 


THE subject of shop construction is one of the most 
important problems that the mechanical engineer has to 
solve. Economy and limitation of capital render this 
problem one of great difficulty. Modern business methods 
require that money iavested shall return a substantial per- | 
centage of profit ; consequently, it has been necessary for | 
the mechanical engineer to devise some substitute for | 
fireproofed steel construction that will answer the same | 
purpose for less money. 

It is the writer’s object to set forth a few of the ad-| 
vantages of reinforced concrete, and to show how well it | 
lends itself to shop construction ; also to give some data | 
on actual work of this class. 

Adaptability.—Concrete is a mixture of sand, stone, | 
cement, and water. The increased demand for cement 
has caused plants for its manufacture to spring up in 
almost every locality. Sand, stone, and water can be| 
obtained everywhere, locally. The mixture of the aggre- | 
gates can be made by very efficient mechanical devices, or | 
by the use of the most ignorant class of labour—with the 
same Lary result. This mixture, when completed, can be 
moulded to any shape or form, from the rough foundation 
to the most artistic design of cornice or capital. The steel 
reinforcements are of standard sizes and shapes, and are 












































unit cost is comparatively low. The discussion of the 
various methods of calculation used in heam design has 
been very thoroughly taken up by our technical journals, 
and would require a paper in itself to thoroughly cover 
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B. Parsons, M. Am. Soc. C.E., 8. C. Weiskopf, M. Am. 
Soc. C.E., and Carl Grieshaber, the conclusion was that 
reinforced concrete surpassed all other materials for fire- 
proof qualities. 

Durability.—Forces of Nature, no matter how severe, 
have but little effect on concrete. Subjected to severe 
tests of acid fumes and high temperatures, as was the 
case at the fire in the Pacific Coast Borax Company’s 
plant at Bayonne, N.J., concrete showed but slight signs 
of deterioration. Edwin Thacher, M. Am. Soc. C.E., in 
a paper read before the International Engineering Con- 
gress, points out a number of tests that show that steel 
properly protected by concrete will not deteriorate. 

Economy.—In shop construction, reinforced concrete 
is from 10 to 20 per cent. cheaper than a similar desi 
of fireproofed structural steel. The largest cost item for 
concrete construction is the forms. It can be readily 
seen that any decorative work adds materially to this item, 
while the concrete itself costs no more in an artistic 
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teadily obtainable in any market on short notice. The 
tcnnage of this steelwork is small and of very light sec- 
tion, and requires no apparatus to set in position. 
Strength.—As a structural building member, reinforced 
concrete shows a very economical distribution of material. 
Steel is provided to take care of all direct tensional 
stresses, and those shearing stresses for which the con- 
crete is not sufficient. Compressive stresses are taken 
care of by the concrete. In other words, at least one-half | 
the stress in a beam is provided for by the concrete whose 
*Pa read at the New York meeting (December, 
1905) of the American Society of Mechanical Engineers. 








the ground. Most theories advanced are, however, based | 
upon the common theory of flexure, no allowance being 
made for tension in the concrete. The theoretical dis- 
cussion has been developed to a great extent by European 
engineers. 

Fireproof Quality.—Concrete is a poor conductor of 
heat. Subjected to a high range of temperature, con- 
crete gives up part of its water of combination and -be- 
comes a much poorer conductor of heat than before. 
Hence, there is but little danger of the tension steel in a 
beam giving way when well protected by concrete. After 
an examination of fireproof buildings in the path of the 


cornice than in any floor or beam; the mould in whic 
it is placed requires the employment of highly-pai 
skilled labour in its manufacture. Compared with slow- 


| burning types of construction, the costs vary in different 


parts of the country. In some sections reinforced con- 
crete can be built for almost the same figure as slow-burn- 
ing construction. 

‘ect of Fire on Structural Steel.—It seems almost in- 
comprehensible that in the modern structural : steel 
machine-shop there is sufficient inflammable material 
to cause a destructive fire. It is true, however, that but 
very little fire is necessary to make a structural steel 


Baltimore fire, by a committee of experts, composed of H. | member give way when under stress. 
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A modern machine-shop in the Pittsburg district, con- 
structed of unfireproofed structural steel 
with modern fire apparatus, was two 


of the cold chisel and sledge. 

Example of Reinforced Concrete Machine Construction. 
—Taylor- Wilson ufacturing Company’s plant at 
McKees k, Pa. The ruling factors in the design of 
the Taylor-Wilson manufacturing shop were :— 

1. It should be an absolutely fireproof building. 

2. It should be built at a minimum cost. 

3. Provision should be made for heavy crane-ways. 

4. The design should have some artistic value. 

Sketch of Fowndations.—The shop is 160 ft. long and 
102 ft. wide, and is carried on a series of foundation piers 
running down an average of 12 ft. to pan. hese 
foundations were put in, and a fill made around them. 
In the rear of the ar which is on swampy ground, 
this fill was about 22 ft. In plan the shop consists of a 


and ae 
days later a 
mass of ruins, that could be dismantled only by the use 


above a certain loading, upon the strength of the bands 
encircling the concrete. Unit stresses as h as 
10,000 lb. per square inch have been developed without 
signs of failure. These bands are rigidly attached to the 
verticals for spacing, and have a projecting fin that holds 
them to the proper distance from the form. : 

Where the column runs into the beam it will be noticed 
that the area is increased. The reason for this is that 
higher unit stresses are allowed in the hooped column 
than in the beam, so it is necessary to increase the area 
at the junction. 


Fig 42. 
7 - + 















| It was found to be far better than any system of concrete 
| block support, for the reason that it held the bars rigidly 
|in their proper position. 5 
Arch Desiyn.—Covering the main aisle—spanning 54 ft. 

| —a concrete arch was constructed 4in. thick at the crown 
| and 10 in. at the haunches. , 
| Arrangement of Steel in Arch.—Figs. 11 and 12 show 
' the arrangement of steel in the arch. This reinforcement 

consists of 3-in. bars 9 in. on centres, running across the 

arch. Running up and down the roof, laced between 
| the 3-in. bars are a number of strips of band iron 1 in. by 
| 4 in., arranged so that in case the rods at the intrados 
| and extrados act in compression, there will be no danger 
| of buckling. This design was based upon the elastic 
| theory, using Cains’s method. *. 

Design at the Haunches,—To take care of the thrust of 
the arch, tie-rods made.up of two 3-in. by 2}-in. by ,, 
aogle-irons were used, s 10 ft. apart (Figs. 13 to 16). 
These tie-rods were bolted to two 10-in. 15-ft. channels 
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centre aisle 51 ft. 7 in. wide—two lean-tos, 18 ft. on one 
side and 30 ft. wide on the other. 

Colunms.—The entire building load is carried on four 
rows of columns. Two outside rows of 12 in. square and 
two inside rows of circular colurans 20 in. in diameter. 

igs. 1 to 7 show the method used in the construction of 
the moulds for the 20-in. circular columns. These moulds 
were formed of 16-gauge galvanised iron, and were very 
satisfactory, giving a perfectly true and smooth surface. 
The column reinforcement consists of four vertical rods, to 
which were attached a series of hoops 14 in. wide and 3 in. 
thick, spaced 4 in. apart. In this connection it might be 
well to state that the vertical rods are considered ess 
as far as carrying the load is concerned, and come into 
play only when thecolumn acts as a beam due to eccentric 
loading. The theory of this design is that compression 
is not a stress in itself; in reality failures by compression 
are failures by secondary tensional stresses within the 
material. It has been found bya long series of tests that a 


column failure is always due to a tendency of the concrete 
to bulge, consequently the strength of this design depends, 








Beam Construction.—Figs. 8, 9, and 10 show the main 
beam of the building—the crane girder. This girder was 
designed for a 30-ton crane, and s 20 ft. between the 
circular columns. In section the beam is 18 in. by 36 in., 
and has an upper flange. This upper flange takes care 
of the thrust due to the cross-travel of the crane. 

_ Figs. 8, 9, and 10 show the reinforcement, practically 
in the form of a Pratt truss running continuous over 
the columns. The bars are in the form of loops bent up 
at the ends to take care of the shearing stresses. The 
advantages of this loop are that it is self-supporting and 
utilises the material economically. While a great deal 
of metal is necessary at the centre of the span to take care 
of the tension due to bending moments, these bendi 

stresses decrease toward the supports, and the same ee 
section is not required at the bottom of the beam, so is 
utilised to take care of the shearing stresses. For sup- 
porting the rods and kee ing them spaced properly and 
away from the form a lit evice stamped from sheet- 
metal is This spacer is notched out and parts bent 


back to back (shown in Fig. 13). The channels distri- 
buted the load, due to the thrust between the rods. . 

light skew-back (Figs. 17 and 18) casting was placed in 
the upper channel to act as a spacing member for 
the roof-rods and to transfer the load to the tie-rods. 
To take care of the uncommonly large temperature 
stresses that would naturally be developed in such a large, 
thin area, expansion joints were made every 10 ft. in the 
arch. The entire arch was constructed during the coldest 
winter months. Although winter construction in con- 
crete is not commonly considered good practice among 
engineers, I am of the opinion that cold weather is the 
most advantageous time to handle this class of work. 
The reason for this statement is that when temperatures 
are low the aggregates of te are of the smallest 
volume, and contraction due to temperature stresses '5 
seldom found on work carried out in the winter. Cracks 
seldom develop from expansion—almost entirely from 
contraction. 

Protection from Frost.—It was necessary to adopt some 








down to support it, leaving openings to receive the bars, 





heating system to prevent the work from freezing during 
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winter construction. A system of heating by live steam | Yy LY a7" 
was installed. Any system for heating concrete work; {7 Y 
that does not provide moisture as well as heat should not | Z 
be considered. It is absolutely essential that concrete Ch att restadel ict veel 
should not be forced to take its set quickly. Concrete | EMMI IE 


that is reinforced with steel should not be protected from | 
freezing by the use of salt. The reason for this is obvious | 
—salt and air corrode steel quickly, and concrete, espe- | 
cially concrete placed in the winter, is liable to be some- | 
what porous, and air will get in. The heating system by | 
means of live steam-jets was very satisfactory, and no 
bad effects were experienced from frost. 

In General.—On the front elevation of the building, 
the concrete mouldings about the arch windows and the | 
cornices are tinted to a dark-red colour, that has a very | 
pleasing effect to the eye, in combination with the dull | 
grey of the concrete. 

The side elevation is almost entirely taken up by win- | 
dows. The light inside the shop is nearly as good as out 
of doors. 

Fig. 19 shows a cross-section with crane in place, giving 
general dimensions of beams, columns, &c. 

Conclusion.—The unit cost of this work was approxi- 
mately 3} cents per cubic foot. The building, as com- 
pleted, is as near fireproof as is possible in any style of 
construction tobuild. As for repairs, it will need none. 
Paint is unnecessary on its surface to protect it from the 
elements. The insurance rate made by the Board of Fire 
Underwriters is 30 cents = hundred, and it is con- 
sidered by them to be the best risk in the Pittsburg dis- 
trict. 

The works were designed and built by Mr. Robert A. 
Cummings, M. Am. Soc, C.E., and were under the direct 
supervision of the writer. 








Our Locomotive Exports.—Our locomotive exports 
have made a good start this year, the value of the engines 
shipped in February having been 205,338/., as compared 
with 146,9392. in February, 1905, and 126,973/. in Feb- 
ruary, 1904. The value of the combined exports in 
January and February, this year, was 456,481/., as com- 
pared with 373,024/. and 288,979/. in the corresponding 
periods of 1905 and 1904 oy pee This year’s figures 
were greatly helped up by large exports of British loco- 
motives to South America, the ae to that quarter 
to February 28 having represen’ a value of 156,566/., 
as compared with 27,3867. and 68,482/. respectively. The 
colonial demand for British locomotives aeeel off as 
follows in the first two months of this year :— 





Colonial Group. 1906. 19065. 1904. 

2 | £., £ 
British South Africa - 2,632 13,020 60,341 
British India ey --| 172,028 266,436 | 98,399 
Australasia .. os Se | 7,965 | 12,875 


The most rr feature in this enumeration is the 
breakdown of the South African demand. When the 
war Closed there was a great parade of probable vigorous 
South African railway enterprise; but any hopes which 
may have arisen in consequence have been signally dis- 
appointing. There has also been a falling-off in the 
demand for British locomotives in India, and as regards 
our Australasian settlements, the Commonwealth Govern- 
ment has taken to'openly patronising Baldwin and other 
American locomotives, while it has also given a prefer- 
ence to Colonial-made locomotives, although they ma 

cost 5007. per engine in excess of the terms upon whic 

they can be purchased in Great Britain. It may be 
observed that South America and the principal Colonies 





virtually make up the external market for British 
locomotives ; at the same time the miscellaneous market 
ig rather extending, 
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InsPecTING ENGINEER FOR New South WaALgs IN 
Lonpon.— We learn by the latest advices from Australia 
that Mr. Cecil Darley, M. Inst. C.E., who has held this 
position for about five years, and has resigned, is to be 
succeeded by Mr. Henry Deane, M. Inst. C.E., for many 
— Engineer-in-Chief for Railways forthe State. Mr. 

eane is also to act in the same capacity in London for 
Queensland. 





Maenetic Errects or LiGHTNING.—Voleanic rocks 
frequently show zones of small areas, distinguished by 
strong magnetic polarities. Folgheraiter has ascri 
these magnetic anomalies to the effects of lightning, but 
there were no cases known, so far, in which the respective 
specimens had been tested before and after poe hea 
actually struck. In the Comptes Rendus of December 4, 
1905, the two Platania mention such a real case. They were 
engaged in investigating the magnetism of the rocks near 
Mount Etna. During a September “— lightning fused 
the telephone wire of a house surrounded by a built 
of basaltic rock ; this wall had been examined and found 
to be hardly magnetic at all. The earth wire of 2.2 milli- 
metres diameter running along the wall (without insula- 
tors) remained intact ; next morning the stones proved 
strongly magnetic to a distance of 13 centimetres from 
the wire on both sides, and the polarity indicated that the 
magnetising current had travelled upward. The light- 


——| ning-conductor of a new house was also struck ; the con- 


ductor, a copper wire of 8 millimetres in diameter, is held 
by porcelain insulators, the wire being from 9 to 20 centi- 
metres from the wall. The stone wall had also become 
magnetic on both sides of the conductor, in spite of the 
distance, and again the currrent direction appeared to 
have been upward. 





Tue GENERAL Hypraviic Power Company, LiMirep. 
—At the twenty-fourth annual general meeting of the 
General Hydraulic Power waar . Limited, which was 
held at Winchester House, Old Broad-street, E.C., on 
February 28, and presided over by the chairman, Mr. 
Henry Cha: man, M. Inst. C.E., some rather interesting 
facts were ught forward. In recommending for 1905 
a similar dividend to that paid in 1904, the chairman 
said that, in order to pay, it had been necessary to 
reduce the amount carried forward by about 3200/. 
Although this might appear unsatisfactory, a year 
it had mn cetainell that the revenue for 1 would 


be affected to the extent of 4800/., owing to the 
reduction in the scale of charges for power, which came 
into operation in the last half of 1904, and that about 
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2000/7. more would be required to provide for prior 
charges was also evident, in order to maintain the rate 
of dividend. The year 1905 was therefore commenced 
with an ascertained deficiency of 6800/. The course of 
carrying forward to the 1905 accounts a substantial 
balance for the purpose of giving a reasonable probability 
of maintaining the dividend had been adopted, and, 
according to the actual figures of 1905, had been justified. 
The company had met with severe and increasing com- 
petition, principally due to the general practice of 
electrical companies selling electricity for power pur- 
poses under the cost price of production; but this 
policy cannot, in the opinion of the chairman, be long 
continued, because the public will not be content to pay 
4d. a unit for light and 1d. for power. The average 
reduction on the ~ yo made for hydraulic power since 
the year 1902 had m nearly 20 per cent.; but the 
recuperative power of the company had been very great, 
and extensive development had been going on during the 
last three years, for during that time the sale of power 
had increased over 30 per cent., the number of machines 
connected to the mains had increased nearly 20 cent., 
while the length of mains had increased only a Fittie over 
10 percent. This represented 20 per cent. fall in price and 
only a half per cent. drop in dividend, with 100,000/. more 
capital to pay it on. There was no reason to anticipate any 
material change in the position of the affairs of the com- 
pany, and there was, therefore, no reason why a larger 
sum should be carried forward to this year’s accounts. 
With regard to the threatened supply to the Metropolis 
of electricity in bulk at an estimated price to con- 
sumers of jd. per unit, this might not be the mis- 
fortune to the company that some people predicted, 
inasmuch as, in the event of any such low figure being 
reached, they could discontinue the use of steam 
and purchase their power from the electrical companies ; 
and in this way be able advan usly to compete with 
them. _ On this point Mr. E. B. Ellington, M, Inst. C.E., 
said that, ——— he was known as an hydraulic engi- 
neer, he had endeavoured to keep an open mind with 
regard to the advantage of hydraulic and electrical power 
for lifts; but he was quite sure that if ordinary electrical 
power for factories cannot be profitably supplied retail at 
1d. per unit, every lift that is ch at that rate must 
be a direct loss. Atid. per unit the supply of electrical 

wer would be useless to the General Hydraulic Power 

mpany, for their power at present did not cost them 
that amount. With electricity at $d. per unit, however, 
it was quite clear to his mind that it would be cheaper for 
them to use electricity than steam. The report proposed 
by the chairman was duly seconded and carried, 
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THE RADIAL TRUCK.* 
By Professor C. A. Carus-WILSON. 


I PROPOSE to-night to discuss some points of interest 
connected with the working of the radial truck, and 
to give illustrations of some of the attempts that have 

nm made up to the present time towards its more 
perfect development. I shall consider, in the first 
place, the conditions under which a four-wheel truck 
passes round a curve, and for this purpose I shall make 
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| if it starts at some distance, it closes up nearer. The rear | a tendency for the truck to roll straight on in the direc. 
axle, in fact, tends to ride radially, with the rear wheels | tion of its own wheel-base, hence the normal force that 
rolling parallel to the tangent. With a 9-ft. base and a | must be applied by the rail on the flange is not simply 
42-ft. curve the offset would be about 12 in., or 4 in. on | the centrifugal force, but an additional force depending 
the model. By measurement, however, the offset is|on the wheel-base. This has important results, especi- 
rather more than 4 in., the reason being that on account | ally when we are dealing with tramways, since the addi- 
of the grinding of the front flange on the rail, the truck | tional force required—which I may call the steering force 
is slewed round, and is only prevented from turning com- | —bears to the ordinary centrifugal force the ratio, nearly, 
pletely round by the slipping that takes place under the | of the wheel-base, in feet, to the speed in feet per second. 
rear wheels, the friction there being sufficient to keep the Hence, when the speeds are small, the steering force 





t 
truck from turning round. assumes large proportions compared with the centrifugal 
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use of a model of a truck, constructed toa scale of one- 
twenty-fourth full size, running on rails laid to a similar 
scale, the wheel-base podicein win. to 9 ft., and the inner 
curve to a radius of 42 ft., actual size. 

I will first make the truck run inside the inner rail, so 
that while the front outer flange bears against the rail, 


the rear axle may be free to take up its natural position. | 


You observe that the rear axle tends to ride clear of the 
rail. If it starts by being close up, it comes away ; while 


. Lecture delivered before the Tramways and Light 
Railways Association on Tuesday, February 27, 1906. 





Fis. 6. 


When the truck is placed on two rails, and made to| force. Thus in this case, with a 9-ft. wheel-base and a 
as Agr the — are i pr yh ag ge s the p : or * per ee, Oe sotto of — mage gat 
ruc slew round, and also o e rear axle to run|3tol. On tramways the grinding and wear o ges 
my both of — are pee prevented by . flange | ~ paps a ~ entirely due to ag ye ny | —_. ; 
of the rear inner wheel. which presses against the inner| It is thus of great importance to able to make the 
rail, while the leading flange presses against the outer | axles run radially, for in that case the steering force dis- 
rail, though not so much as before. ig _. , | appears, and we are left with only the small centrifugal 
. It is  gemy 4 py 7 Be grinding which is | —_. Phas a —e ee sd of ances ~ ine r - 
nown ake place at the ing outer flange is en-| pivot the axles an provide each with a trailing axle 
tirely due to —— ees but Se that t - view | and oa sais oer keep the ane oe as aeeety 
requires considerable modification. hen a truck with/ as possible in a ial position. is, of course, is the 
a rigid wheel-base passes round a curve, there is always| principle of the bogie. The real function of the trailing- 
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wheel in the bogie is to keep the leading wheel as nearly 
as possible parallel to the rail, so that the rolling ma, 
tangential. 
bogie. 


be 
But there are objections to the use of the 
It is heavy and costly to maintain, and with a 



























































two-motor equipment the adhesion weight on grades is 
small. Hence the attempts that have been made to 
secure the advantage of ial action with only one axle 
on each truck, 

I have here a model of a ie equipment with two 
four-wheel trucks. What will happen when I take off 
the inner wheel of each truck? You see at once that the 


restraining action of the rear wheel in the leading truck 
is no longer available for preventing the truck from 
slewing round, and that it will therefore slew round until | 
the flanges jam in the slots. Fig. 1 shows how far | 
such an axle can slew round in this way. This repre- | 
sents the flanges of a 27-in. wheel on a 36-in. gauge, the | 
slots being 1} in. wide. The right-hand view shows the | 
axle at So deg. to the track; the left-hand view 
gives the axle in its extreme position. You will 
notice that the axle can slew about 6 deg., and that the 
flanges touch the rails on the same side. This is, in fact, 


the position that an axle would take up on a curve if free 
to pivot without restraint, the motion being towards the 
ing that of 


left in the diagram, and the upper groove 





the wheels set at an angle to the tangent equivalent to 
that taken up on a 46-ft. curve by the forward axle of a 
rigid wheel-base about 9 ft. long. In other words, if the 
axles are pivoted and free to slew round, they will set as 
though the car had a rigid wheel-base of 9 ft. We have 
therefore secured no advantage by pivoting the axles— 
rather the reverse, 

We have then to consider under what conditions it may 
be possible to make the sub-truck slew round the other 
way and set the axle radially. Fig. 3 shows an under- 
frame and two pivoted, sub-trucks with wheels riding in 
the slots of a tram curve. The sub-trucks are pivoted at 
a and b, and the weight of the car-body, supposed to be 
concentrated at c and d, rests on segmental bearings at ¢ 
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| the outer rail. Grinding will take place under the tread 


of the outer rail, and away from the t on the inner 
rail, the latter, for reasons which I will not now stop to 
go into, being the greater of the two. Fig. 2 shows 
the actual wear on the rails of a tram-line due to the 
action of a pivoted axle such as I have described. From 
measurements that I have made with axles on tram curves 






























































|and f. The wheels of the leading axle will jam at g and 
| hin the manner descri 


, unless we can make the axle 
run radially by applying some force at a that will 
| oblige the sub-truck to turn outwards. Such a force 
is to be found in the inertia forces, of which I have 


already spoken. These forces act normally at a, and may 
sedi t make the sub-truck run radially. To do this 


| be utilised to 
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they must be greater than the frictional forces due to the 
weight of the car body resting on the sub-trucks. If the 
frictional surfaces are flat and well greased, the coefficient 
of friction may be taken at about 10 percent. In general, 
however, the frictional bearing is not over the centre of 
the axle at ¢, but over the axle-boxes, as at k, thus in- 
creasing the effective frictional resistance to about 13 per 
cent. of the weight. Ata of two miles an hour on 
a 45-ft. curve, with a wheel- of 8 ft. 6 in., the inertia 
forces are about 3 per cent. of the weight, or less than 
one-fourth of the friction. The sub-truck could not, 
therefore, be swung round at a less than about 
8 miles an hour—a speed much higher than is adopted in 

ractice on such a curve. The use of rollers on the 
oe surfaces would no doubt reduce the friction, and 
links might be used with some advantage. It is clear, 
however, that there are many difficulties in the way of 
getting a truck to run radially at such low speeds, and 
the problem is one of such complexity that one cannot 
speak with certainty at the present time as to the 
prospects of a successful practical solution. 

There is, however, one aspect of the question that 
must not be lost sight of. I have shown that unless the 
inertia forces are great enough to overcome the frictional 
forces, the so-called radial truck will behave on a curve 
just like a car with a rigid wheel-base. But this assumes 
that the grooves of the rails can accommodate the flanges 
of wheels so far apart that there will, for example, be 
enough clearance on a 45-ft. curve to allow the flanges of 
an 8-ft. 6-in. rigid wheel-base to fit in. This assumption 
is justified with a wheel-base of this length; but it is 
very near the limit—that is, a longer wheel-base, if rigid, 
could not pass on such a curve. If, for instance, the 
wheel-base were lengthened to 10 ft. 6 in., I doubt if it 
would get round ; something would have to “‘go.” Now 
if the axles are pivoted, they will be obliged to accom- 
modate themselves to the grooves, and they will be 
forcibly twisted round until there is just the minimum of 
clearance essential for motion. The car will then travel 
round the curve with its axles set as if they were, each of 
them, one of a rigid wheel-base 8 ft. 6 in. long, assuming 
that this is the limit imposed by the grooves. In this 
way, therefore, a pivoted truck can make its way round a 
curve that would be impassable for a rigid wheel-base of 
equal length, but not without excessive wear of rails and 
tyres. This, however, is not strictly a radial action, and 
one could not expect to work satisfactorily under such 
conditions. 

I shall now describe various designs for radial trucks 
that are either in actual use or whose early use is con- 
templated, and shall consider how far they appear to 
overcome the difficulties to which I have alluded. 

Figs. 4, 5, and 6 illustrate a radial truck that has been 
used to some extent in Vienna, and other places on the 
Continent. It is not strictly an independent truck, but 
rather a flexible gear. The truck carrying the axle-boxes 
pivots about a point over the centre of the axle, the 
weight of the car-body being taken by links. The thrust 
of the motors is communicated to the car-body througli a 
vertical pin at the front of the truck. There are springs 
provided for keeping the truck in a central position on 
the straight. A link suspension of this kind is, of course, 
nothing new, having been frequently used on steam rail- 
ways—for example, on our own Metropolitan Railway. 
You will notice that, as the truck pivots about a point 
over the axle, the weight of the car-body cannot assist the 
truck to set radially ; and radiation can only be attained, 
if at all, bv the outward throw of the motor in rounding 
acurve. The friction is no doubt reduced for small dis- 
placements by the use of links, but I should be surprised 
if such an arrangement radiated to any appreciable 
extent at slow speeds, and I understand that on the 
Continent it has not given much satisfaction. 

Figs. 7 and 8 show a somewhat similar type that has 
been used in Nuremberg. Here the weight of the car- 
body is taken on segmental plates, the truck pivoting, as 
before, about a point centrally over the axle. The two 
trucks are connected together by a link, with the object 
of making the rear truck assist the leading truck in 
assuming a radial position. This can, of course, only take 
place when both trucks are on the curve ; when enterin 
or leaving a curve the two trucks will act against eac 
other. I confess I cannot see how an arrangement of 
this kind is going to set radially at slow speeds, and I 
gather that it has not given any better results than the 
type previously shown. 

Figs. 9 and 10 show a design for a radial truck recently 
brought out by Messrs. Simpson and Park, which will 
shortly be tried in this country. There is an indepen- 
dent sub-truck pivoted about.a king-pin. The horn- 
blocks are in one piece with the side frames of the sub- 
truck. The car body is supported at three points, over 
the axle-boxes and forward of the wheels. Over each 
axle-box is shown a quadrant bearing-plate that is fixed 
to the car-sill. The weight comes on spring-supported 
rollers. At the back of the truck is a sixth spring- 
supported roller intended to check vertical movements 
of the truck. The weight of the motor alone assists 
radiation. 

The truck shown in de, oe and 12 is Messrs. Lycett and 
Conaty’s design, and has used a good deal in England. 
There is an independent sub-truck, with a pivot near the 
centre of the car, the weight of the car-body resting on 
two double axle-boxes; the outer axle-box rides in the 
horn-blocks, which are part of the main underframe, and 
rests upon the inner axle-box ; the latter moves with the 
sub-truck, the bearing surface between the two boxes 
being made with a slight incline of about 1 in 30, 
with the object of obliging the sub-truck to maintain 
a central position on the straight. I have already 
pointed out the importance of reducing all resistance 
to the free swing of the truck, and I consider it a 


own experience I have not found them work satisfac- 
torily. At the same time some kind of side control is 
necessary, for I have observed that after passing round a 
curve in a more or less radial position there is a tendency 
for the truck to remain in that position when on the 
straight, and it may run on for some distance with the 
flanges inclined to the rails. 

igs. 13 and 14 illustrate Messrs. Mountain and 
Gibson’s radial truck. There is an independent sub- 
truck with central pivot, the weight of the car-body rest- 
ing on four rollers arranged to lie radially to the pivot. 
These rollers convey the weight of the car-body through 
four spiral springs to the axle-boxes. In this case the 
horn-blocks are part of the sub-truck, and move with it. 
The introduction of rollers in this way is certainly a 
move in the right direction, though it is difficult to say to 
what extent the friction is redu by the use of the 
rollers. In ordinary roller-bearings the reduction is about 
as six to one, but I think it is a question whether in the 
present case we get as much as that. I am afraid that 
the rolling surfaces will be subjected to so much thump- 
ing and hammering that in the long run they may not 
show a great improvement on flat bearing surfaces. 

Figs. 15 and 16 show Warner’s radial truck. There is 
an independent sub-truck pivoted about a king-pin. The 
horn-blocks are part of the sub-truck, and the weight of 
the car body hangs from the axle-boxes by means of 
links, which are arranged so as to swing about lines 
radiating from the king-pin. I believe that this truck 
is shortly to be tried in this country; it is certainly 
worth trying, as it appears to offer a solution of some of 
the difficulties. 

I have not been able to do more than give a brief 
description of these radial trucks. My own impression is 
that t 4 | can only be a in the light of experi- 
ments ; but the trials which are now being made in 
different parts of the country will afford valuable data, 
and — out the direction in which final success may be 
attained. 





In the discussion that followed the lecture, several 
speakers, representing users or manufacturers of radial 
trucks, claimed that these trucks enabled a car to - 
round a curve under conditions impracticable with a 
rigid wheel-base. Mr. Conaty stated that his trucks had 
been exhaustively tested at Birmingham, where they had 
been proved capable of taking a car round a 37-ft. curve 
at 12 miles an hour, a performance impossible with a 
rigid wheel-base ; and that at very slow speeds on similar 
curves, the trucks, while they did not strictly radiate, 
acted as “flexible” trucks, and enabled the car to 
get round. In his reply the lecturer pointed out 
that the conditions under which the Birmingham trucks 
are said to radiate—namely, at 12 miles an hour on 
curves as sharp as 37 ft.—are precisely those in which 
the theory would indicate that radiation should take 
place, but that there were very few lines in the country 
where curves of that kind were taken at such a speed. 
It was quite true that at slow speeds the so-called radial 
truck could act as Mr. Conaty had described—that is, as 
a “flexible” truck, the flanges being forcibly twisted 
round by the grooves, and thus obliged to accommodate 
themselves to the track, but the grinding in such cases 
was = than would be caused by an equivalent rigid 
wheel-base. 








CATALOGUES. 


THE catalogue issued by Messrs. Samuel Denison and 
Son, Limited, Hunslet Foundry, Leeds, on weighing 
machines and weighbrid of which they have made a 
speciality, forms a complete compendium on the subject 
of this type of machine. 

Catalogue section T, recently published by Messrs. 
Alfred Herbert, Limited, Coventry, gives illustrated 
data on their gear-cutting machines ; it contains diagrams 
and instructions for operating. Their semi-automatic 
bevel-gear shaper gives a correct shape of tooth by the 
actual rolling of the gears while being cut; the smooth 
tooth faces are obtained by a shaving cut from the broad 
face of the tool instead of by the point of the tool. 

In sending us their 1906 list of heating and range boilers, 
Messrs. Robert Jenkins and Co., Rotherham, inform us 
that they have now been established as boilermakers for 
a period of fifty years. Their list contains illustrations, 
description, dimensions, and prices of heating apparatus 
and boilers for all purposes ; the necessary accessories and 
a ae also dealt with, and the book is completed by 
a index. 

essrs. Lawrence, Scott, and Co., Limited, Gothic 
Works, Norwich, have sent us their 1906 price-list of their 
semi-enclosed electric motors. These are described, and 
characteristics, Pome ye and code-words are given for a large 
number — ard a. = of — can be delivered 
very rapidly, owing to the stock of component parts 
held by the firm in their manufactured stores. 

We have received from Messrs. Lancaster and Tonge, 
Limited, Pendleton, Manchester, a copy of their neat 
little catalogue of Lancaster patent steam-traps and 
steam-dryers. These apparatus are clearly illustrated 
and described, and their advan as to reliability, 
economy, simplicity and accessibility of mechanism, 
durability and compactness are set forth. Lists of the 
principal users of sets of these apparatus are given. 
Messrs. Drewry and Sons, Herne Hill Engineering 
Works, London, have sent us a copy of their pamphlet 
dealing with their automobile cars for permanent-way 
inspection. 

he illustrated circular recently published by Messrs. 
Heenan and Froude, Limited, orcester, of modern 
haulage plants, gives illustrations of four mining installa- 





mistake to introduce these inclined planes. From my 





tions they have lately put down. These are a 25-brake- 


horse-power electrically-driven hoist, a 12-in. by 20-in, 
steam-driven haulage gear; an 85-brake-horse - power 
electrically-driven endiess-rope haulage gear; and a 2x). 
brake-horse-power main and tail-rope haulage gear. 

We have received from Messrs. Thomas Piggott and 
Co., Limited, Birmingham, 2 copy of their circular relat. 
ing to their patent pressed-steel tanks, in which only 
three kinds of plates are used, and no corner-pieces. The 
construction is clearly shown in the circular. Dimensions 
and weights are given for tanks of 800 to 38,400 gallons 
capacity. 

Messrs. Clarke, Chapman, and Co., Limited, Gateshead. 
on-Tyne, have sent us their list of electric winches, 
capstans, and haulage gears; this covers a number of 
different types of winding and hauling installations, of 
which the firm have made a speciality. 

The pamphlet recently issued by the Hyatt Roller. 

. Company, 47, Victoria-street, S.W., shows 
various applications of their bearings. 

‘The 1906 catalogue of Messrs. Lumby, Son, and Wood, 
Limited, Greetland, Halifax, illustrates and describes 
their radiators and boilers. The book is very nicely got 
up ; it covers over 160 pages, and contains a large amount 
of data on the company’s numerous specialities. These 
include radiators of different patterns and sizes, boilers 
for industrial and domestic purposes, heaters, furnace 
and other fittings, valves, and so forth. In each case 
the principal dimensions, features, and prices of the 
apparatus are given. Messrs. Lumby have also madea 
speciality of fire and burglar-proof safes, several types of 
which are shown, with particulars and quotations. 








Fortucomine Contracts.—The Board of Trade Jour- 
nal for the 8th inst. states that tenders will be received 
at the office of the Assiout Barrage, Assiout, up to 
10 a.m. on April 2, for the construction of a road-bridge 
over the Ibrahimieh at Manfalout. Contractors should 
send in their own designs, together with a tender in a 
lump sum, to the Director of the Barrage. The work is 
to be completed by June 1, 1907. Persons wishing to 
tender can consult the specification and plan at the 
offices of the Inspector-General of Irrigation, Upper 
Egypt, Cairo, and at the office of the Barrage Directorate, 
Assiout. Tenders on stamped paper should be addressed 
to the Director of the Assiout Barrage, in a sealed enve- 
lope bearing the inscription ‘‘ Tender for a road-bridge 
over the Ibrahimieh at Manfalout.” 





ELECTRICITY AT NEWCASTLE. — The annual report of 
the Newcastle Electricity Supply Company, Limited, 
states that during the past year upwards of 30,000,000 
units of electricity were sold, showing an increase of 
upwards of 13,000,000 units as compared with 1904. The 
profits for 1905 amounted to 74,753/., of which 43,783V. 
was devoted to interest and interim dividend. It is 
recommended that 29,9297. be further applied to the 
payment of 24 per cent. on the preference shares, and 54 
per cent. upon the ordinary shares. The ordinary shares 
will, accordingly, receive 8 per cent. for 1905. An 
allowance of 12,5002. is also made for depreciation, and 
1354. is carried forward. The expenditure on capital 
account for the past year was 45,000/., and it is proposed 
to raise additional capital to the extent of 250,000/. 


Go.p.—The value of the gold imported into the United 
Kingdom in February was 5,585,;838/.. as compared with 
4,457,109/. in February, 1905, and 2,631,550/. in February, 
1904. The increase noticeable in last month’s receipts 
was wholly due to more liberal arrivals from the principal 
gold-producing colonies, the movement of gold to adjust 
commercial balances having been comparatively small for 
the month. This will be seen upon an examination of 
the annexed table, showing the arrivals of South African, 
British Indian, and Australasian gold during the second 
month of each of the last three years :— 





| 

Colonial Group. | Feb., 1906. | Feb., 1905. Feb., 1904. 
Se - | £ 

British South Africa 1,894,692 | 1,554,885 | 1,158,603 

British India oa 1,235,046 1,211,066 720,180 

Australasia .. 1,916,871 178,477 430,091 


In the two months ending February 28, this year, gold 
was imported to the aggregate value of 7,977,615/., as 
compared with 7,480,119/. in the first two months of 1905, 
and 5,604,019/. in the first two months of 1904. The in- 
crease observable in this year’s total was reduced by the 
fact that gold to the value of only 160,733/. was received 
from Germany to February 28, as compared with 1,327,851/. 
in the corresponding period of 1905. The deliveries of 
colonial gold to February 28, this year, compared as fol- 
lows with the corresponding receipts in the first two 
months of 1905 and 1904 :— 











Colonial Group. 1906. 1905. 1904. 
£ £ £3 
British South Africa 3,472,746 2,725,978 1,968,757 
British India ee -- 1,429,462 1,910,784 2,439,695 
Australasia .. ve -. 2,265,604 748,608 677,597 


Chinese labour has told, of course, upon the deliveries 
of South African gold. It must not be inferred, how- 
ever, because the deliveries of Australasian gold have 
been upon a much larger scale in the first two months of 
this year that therefore the production of Australasian 
gold has made a great further advance. On the contrary, 
there has been a distinct falling off in the output of the 








precious metal this year in Western Australia, 
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THE BOILER EXPLOSION AT EAST- 
CHURCH. 


A FORMAL investigation, under the ep eng of the 
Boiler Explosions Acts, has been held the Board of 
Trade into the circumstances connected with a boiler 
explosion which occurred at Rayham Farm, Eastchurch, 
Isle of Sheppy. The Commissioners were Mr. A. P. 
Longstaffe, barrister-at-law, who presided, and Mr. J. P. 
Hallett, consulting engineer. Mr. G. C. Vaux con- 
ducted the case on behalf of the Board of Trade, Mr. 
Cox Sinclair, barrister-at-law, instructed by Messrs. 
Winch and Greensted, appeared on behalf of the owners 
of the boiler, Messrs. R. L. Knight and Co., Limited, of 
Sittingbourne, and Mr. A. Booth Hearn appeared for 

Gives of Frederick Hills, who was killed by the 


the re 
explosion. Mr. L. A. Goldie held a watching brief on 
behalf of the Ocean Accident Insurance Company, 


Limited, and Mr. E. G. Hiller, chief engineer of the 
National Boiler and General Insurance Company, was 
also present. The hearing of the evidence occupied two 
days. 

[ giving judgment the Commissioners stated that at 
first sight the facts of the case ap somewhat com- 
plex, Both with regard to the history of the boiler in 
question, and also with regard to the facts that led up to, 
and the cause of, the explosion i But when the 
facts had been examined and placed in order they were 
found to lie in a very small compass, and really presented 
no very great difficulty, if any difficulty at all. The 
matter was one of very great importance, not only to 
users of machinery, such as in this case, and to insurance 
companies, but also to the public at large. 

The boiler which exploded was one of the portable 
locomotive type, and formed part of a machine known as 
a steam-plough and cultivator. These machines were 
increasing in number throughout the country ; their use 
was becoming greater, and that fact alone made the 
inquiry a matter of very considerable importance. The 
ooiler in question was constructed in the year 1871 by 
Messrs. Aveling and Porter, who were well-known engi- 
neers at Rochester, and was constructed to resist a steam 
pressure of, so far as could be gathered, 110 lb. per square 
inch. No evidence had been produced to show that it 
was tested by Messrs. Aveling and Porter by hydraulic 
pressure prior to its being sent out on September 29, 
1871, to Messrs. Chittenden and Knight, of Sitting- 
bourne, who then carried on the business of engineers, 
agricultural implement proprietors, and roadmakers, 
which business was acquired some few years ago by the 
present owners—the owners of the machine at the time 
of the explosion—Measrs. R. L. Knight and Co., Limited. 
But no suggestion was made—and they io Commis- 
sioners) did not think any suggestion could be made— 
that Messrs. Aveling and Porter, before they sent out 
the machine, did not test it thoroughly ; and there was no 
doubt that the machine when sent out by Messrs. Aveling 
and Porter was as good a piece of machinery as could be 
sent out in England, or anywhere else, at that time. 
Messrs, R. L. Knight and Co., Limited, had as directors 
Mr. Edmund B. Chittenden and Mr. J. H. A. Vallance. 
A Mr. Gascoyne was also a director, but he did not 
join the board until after the explosion took place, 
so that in so far as any blame was to attach to Messrs. 
Knight and Co. themselves, the members clearly re- 
sponsible would be Mr. E. B. Chittenden and Mr. J. H. A. 

allance. Messrs. Knight had a very large business in 
Kent—a business that took over in its operations that 

art of the county extending from Dartford to Dover. 
t had been shown that they employed about 100 men, 
using somewhere between forty and fifty of these engines. 
At the time the boiler was constructed the material used 
in the construction of it, and similar boilers, was iron. 
Some time between 1871 and 1882 the material was 
changed from iron to steel, but they (the Commissioners) 
were unable to state when that was first done, because 
Mr. W. H. Fisher, the present manager and chief 
draughtsman of Messrs. Aviles and Porter, only entered 
their service in 1882, by which time the change in con- 
struction had already been effected. 

The boiler, as stated, was of the portable locomotive 
type, made of iron, and was 10 ft. 6 in. in length. The 
barrel was 7 ft. 4in. long and 3 ft. 2 in. in diameter, 
the two forward - of the barrel wee by formed of one 

late 2 in. thick. The upper half of the third ring of the 
arrel, and the arch-plate above the firebox, consisted of a 
single plate, 3 in. thick, and on this plate the large cast- 
iron brackets carrying the shafts and gearing of the engine 
were fitted ; the circumferential seams of the barrel were 
formed of single external butt-straps, single-riveted. The 
outside shell, or casing of the fire-box, was 4 ft. 4 in. high, 
3 ft. 3 in. wide, and 3 ft. 2 in. long, the thickness of the 
sides being 4 in. The inner fire-box m renewed at 
least once since the boiler was made. It was 2 ft. 8} in. 
wide, 2 ft. 7} in. long, and 3 ft. high. The front, sides, 
and top were made of }j-in. plate, the tube-plate being 
sin. thick. The top plate was supported by four girders, 
each girder being made up of two plates, 4 in. by § in. 
thick, and having four supporting-bolts J in. in diameter. 
The fire-box stays were # in. in diameter, and at the sides 
were arranged in diagonal rows about 4 in. apart. The 
ends of the boiler in the steam space were supported by 
two stays attached to the back-plate by Sas angle- 
irons, and to the tube-plate at the smoke-box end by nuts. 

‘he seams were single-riveted with rivets in. in diameter, 
pitched from 13 in. to 2 in. apart, with the exception of 
the seams joining the sides of the firebox-castng to the 
back end-plate, which were double-riveted. The rivet- 
holes appeared to have been punched. The boiler was 
fitted with 36 tubes, 23 in. in diameter. 

Now where a boiler, such as this one, was constructed 

With a manhole too small to permit a man entering it, it 

was obvious that it was very difficult, if not impossible, 





to obtain a proper and effective internal examination of it. 
In this case, the manhole being only 11 in. by,9 in., it 
must always have been a matter of doubt whether the 
stays in the water-space were in sound and good order, 
and whether they were, if not broken, at any rate grooved 
after the boiler had been in use for some considerable 
period. The only means of obtaining any guide as to 
the condition of these stays would be an external exa- 
mination of the boiler itself to see if there were any signs 
of bulging, or by inspecting the interior of the fire- 
box. Engines such as this were, when employed for 

loughing or cultivating, used in pairs or sets, one engine 

ing on one side of the field and one on the other side, 
the plough or cultivator travelling between them being 
drawn across the field first by one engine and then by the 
other. Engine No. 711 was worked with another, No. 712. 
The pair were known as set No. 7 and 8. There was 
nothing to show that the boiler in question had not been 
regularly worked and properly cared for down to a certain 
period. Since 1900 No. 711 was never used except as 
part of the ploughing set No.7 and 8. It was proved 
that the engine and boiler had been soupy repaired, 
but as the cost of all repairs was booked [Te 
Chittenden and Knight, and also by Messrs. R. L. Knight 
and Limited, to the set, it was quite impossible for 
anyone to ascertain the exact nature, or cost, or extent of 
repairs to any particular engine or boiler. Taylor in- 
formed them that No. 711 had three new -boxes in 
the course of years, but he could give no dates whatever. 
Examination of the boiler showed that it had been re- 
boxed, and, amongst other repairs, it had been re-tubed, 
either in May or June, 1904, by Messrs. R. L. Knight 
and Company’s own workmen. 

Between November, 1902, and January, 1905, the boiler 
was inspected by two inspectors of the National Boiler 
Insurance a first by Mr. Thomas Radcliffe, and 
secondly by Mr. Peter Hunter, both of whom had been 
called. Both Mr. Radcliffe and Mr. Hunter reported 
upon the boiler to their company, and in consequence of 
the reports that each of them made, correspondence 

between the insurance company and Messrs. 

. L. Knight and Co., in which attention was drawn by 
the insurance angry to certain recommendatious 
which had been made, obviously in the usual course of 
business, as was common knowledge—the recommenda- 
tions having been made to them by these inspectors in 
the first case before the boiler was insured, and in the 
latter case before the insurance was renewed. The 
material letters were those of December 3, 1902, when 
the company wrote :— 

** The fire-hole mouth-piece and a crack at a screwed 
stay in the fire-hole sheet are leaking. These should 
have attention. The foundation ring is leaking at the 
corners, and there are several stay-heads sweating. .. .” 

‘* We would urge that the safety valves be overhauled 
and ferruled to 1101b. We are prepared to accept the 
boiler for insurance at this pressure. The joint of the 
2rank-bracket to the shell should be immediately re-made ; 
and while the bracket is off, the condition of the plate 
should beascertained. The leakage in the fire-box should 
have attention, and we recommend that the mud-hole 
joints be kept tight.” 

It was not unimportant (proceeded the Commissioners) 


to remember that the date when the boiler was added to | regard 


the list of those covered by Messrs. R. L. Knight and 
Co.’s policy, was June 2, 1904, so that so far k as 
December 3, 1902, the insurance company were found 
writing to Messrs. Knight pointing out what they con- 
sidered were matters that should have attention. The 
last paragraph of the letter contained a request that the 
insurance company might be informed at some convenient 
opportunity ‘‘so that our inspector may be enabled to 
attend and witness hydraulic test. We understand the 
tubes, cylinder, and lagging were removed in 1899, and 
presume at that time you found the boiler in good order.” 

The next letter was that of February 15, 1904, getting 
down now very much nearer the time when the insurance 
was actually effected, and while it was under considera- 
tion by Messrs. Knight. The last paragraph of that 
letter was in these words :— 

** We advise you to test this boiler to 170 lb. hydraulic 
pressure at an early opportunity, so that our inspector 
may note the behaviour of the plates.” 

m May 31, 1904, the insurance company forwarded 
to Messrs. Knight and Co. a number of reports on the 
internal and external examination of their boilers, and 
also duplicates for the use of their foreman, and in 
recommended that an ‘‘hydraulic test should be applied 
at intervals of five years to determine the safety of those 
parts which cannot be seen even when the tubes are out.” 
And the insurance company again asked to be apprised 
**on each occasion when the tubes are withdrawn, so that 
we may send our inspector to make a special examina- 
tion,” and they ‘‘recommend that after the new tubes 
are inserted, the owners apply hydraulic test to one and 
a-half times the working pressure.” The insurance com- 
pany informed Messrs. Knight at the same time that they 
would ‘‘be pleased to witness the test also.” They add, “‘in 
order that the test may be of value, the lagging should be 
removed, so that the barrel-plates and seams may be ex- 
amined under the test, and the cylinders should also be 
removed periodically, as we have come across several 
cases of severe wasting when they have been removed.” 

These latter words were of very great importance, 
pointing out, as they did, the necessity of a very much 
more thorough examination of this boiler than was ever 
made of it by Messrs. Knight. On June 2 (having 
merely recommended on May 31 that the hydraulic test 
should be applied after the new tubes were inserted) the 
insurance company wrote again :— 

**We desire to see this boiler (No. 711) under hydraulic- 
test pressure of 170 lb. per square inch at convenient 
opportunity.” 





The next letter was that of October 21, 1904, in which 
the insurance company again asked for an hydraulic test 
of several boilers to one and a-half times the worki 
pressure, including the set Nos. 711 and 712. At that 
time No. 711 was returned, coming out of work, and 
went down within a few days of the writing of that 
letter to Crown Quay Wharf, where it lay without doing 
any work at all, so far as could learnt, until June, 
1905, when it went out upon the last piece of work it was 

iven prior to its explosion. It was obvious that between 

tober and June there was ample time for some com- 

tent person to have made the hydraulic test suggested 
by the insurance company. About November 7, 1904, 
the insurance company wrote again that they would be 
glad of a reply to the matters referred to in the letter of 
October 24, and apparently the matter rested there until, 
another examination having m made by Mr. Hunter 
early in 1905—on February 2 or 3—on February 13 the 
insurance company wrote again concerning “‘ No. 711,” 
informing Messrs. Knight that ‘‘ the crown and left side- 
plates are locally bulged to a slight extent,” and ‘‘one 
of the spring-balance safety-valves was made inoperative 
by copper washers inserted between the valve and lever, 
and the other required ae and adjusting.” The 
insurance company added in that letter :— 

‘*The practice of putting washers between the safety- 
valves and lever is an objectionable one ”—the insurance 
company might have found a stronger adjective than 
that—‘‘ and has resulted in one of the valves being made 
inoperative. If the spring balance is too weak, another 
one should be obtained, adjusted to 110, and then ferruled ; 
and your drivers should be cautioned not to interfere 
with the adjustment of the valves.” 

Nobody would doubt that the suggestion made by the 
writer of that letter was of the very greatest value. And 
one could not help thinking that no better advice could 
be given by anybody, who was called upon to advise 
owners of machines such as this, than to tell them that 
drivers should be cautioned not to interfere with the 
adjustment of the safety-valves. 

eal had been said in the course of the inquiry 
as to the value of hydraulic tests with boilers such 
as this. It had, however, been shown that while an 
hydraulic test might — and the chances of its opening 
the seam were very small—bring about disaster by 
reason of its being a strain upon some weak part of 
the boiler without the extent of the defect actually 
manifesting itself, or, conceivably also, merely strain 
the boiler to such an extent as afterwards to cause it to 
be unduly weak when used, they (the Commissioners) 
could not help thinking that if an hydraulic test had 
been applied to this boiler—especially having regard to 
its age, and to what was exhibited upon an examination 
of the boiler-plates, which had been produced—they 
would not have been sitting there that day, because 
they thought that an hydraulic test at 170 lb. would 
have revealed such defects in the boiler as would have 
caused Messrs. Knight either to repair the boiler or to 
have put it out of use altogether. It was not, therefore, 
to be understood by anything they had said, or by any- 
thing that had been said during the course of the inquiry, 
that they thought that, under all circumstances, an 
hydraulic test was one that was indisputable, and one in 
to which no adverse criticism should be made; 
but what they thought they ought to say was that 
an bydraulic test, under any circumst pecially 
where the boiler to which that test was being applied 
was one, as the boiler in question was, upwards of 
thirty-four years old—an hydraulic test under these 
circumstances would have been of great use, although, 
of course, they were unable to say what would have 
been the outcome of the test. It had been frankly 
admitted by Mr. Cox Sinclair, at an early stage of the 
inquiry, that no hydraulic test had been applied, and this 
was one of the questions put before them on behalf of the 
Board of Trade, and with which they had to deal, and 
which certainly faced them upon the inquiry, and caused 
them to ask why that hydraulic test was never made, and 
why the repeated suggestions of the insurance company 
were never carried out. They had had the advantage of 
seeing Mr. Leeny before them, but the difficulty in which 
they thought Mr. Leeny found himself, or, rather, in 
which his employers found themselves, was that Mr. 
Leeny, although an engineer, had so much to do that 
he had little time to look after either Mr. Lucia 
or Mr. Taylor, or any of the other men, his duties 
certainly leaving him no time to make more than casual 
inspection from time to time of the machines, the pro- 
perty of the company, when he passed them either along 
the road, or went out to see they were actually on 
the fields they were engaged to work upon. 

The last time engine No. 711 was used was in October, 
1904. It then came back to Crown Quay Wharf, and 
there it stood until June, 1905. It had been urged on 
behalf of the owners that, although the actual life of 
this boiler was about 34 years, its real working life was 
only about one-third of that time, by analysing the 
seasons during which it was at work, which were about 
one-third of the year. Their (the Commissioners’) expe- 
rience with regard to such machinery was that it was very 
often more likely to deteriorate by not being used than 
by fair and proper work. A machine such as this left un- 
covered for any time on a wharf, such as Crown Quay, 
with nobody to look at it—such treatment was not 
likely to maintain it, certainly not likely to improve it. 
In June, 1905, it was required to sent to this farm 
—Scocles Farm—and thereupon orders were given—they 
thought on June 19—that steam should be got up. The 
man who had been in charge of it in 1904 was Henry 
Gilbert, foreman engine-driver in the employment of 
Messrs. yong who had been twenty-eight years with 
them. And he certainly had had sufficient experience 
of these things to know exactly what ought to have been 
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done, and what ought not to have been doneat thetime. He 
said that while in his chargein October, 1904, before being 
laid up at the Crown Quay Wharf, the safety-valves were 
out of order, the forward one commencing to blow off at 
90 lb. pressure, and continuing to dosoeven when the after 
one showed 1051b. He said the water-gauge fittings were 
also defective, omg the plugs being leaky. When he 
took the engine back to Crown Quay Wharf, he said he 
pointed out the defects to Taylor, the outside foreman, 
who had been some ye ng dh pws in the employment 
of Messrs. Knight. Taylor occupied the position of 
outside foreman during the last nine of those thirty-four 
years. The engine stood at Crown Quay Wharf from 
October to June 19 ; but when orders were given for steam 
to be got up, instead of Taylor doing his duty, as he 
ought to have done, and either reporting or putting right 
the defects which had been pointed out to him by Gilbert 
in October, 1904, Taylor seemed to have allowed the 
machine to be put with No. 712, and told off to go 
with No, 712 to Scocles Farm; while Lucia, who was 
the shop engineering foreman—a man with forty years’ 
experience, and who had been with Messrs. Knight for 
the last nine years, and was the person actually in charge 
of the machinery—seemed to have made no effort what- 
ever to satisfy himself that that engine, No. 711, was 
in a proper state to leave the yard, to go out to do the 
work it wasto do. Steam was got up, and it started to 
do work upon one farm, and it went from place to place. 
It was in work on June 21 and 22, and on the day upon 
which it exploded. During that time it. was quite clear 
that it was leaking upon the side at the spot that had 
been pointed out in the photographs and described in the 
evidence. On July 11, while it was on the road, pulled 
up for some cause, Mr. Leeny passed it, and noticing 
that there were signs of a leak, made inquiries of the men 
in charge as to what it was. Nobody seemed 
attached very much importance to it, because it was 
thought that it —— sae roe 4 have come from the 
bracket just above-the longitudinal seam, which, as was 
now known, was the weak spot and gave way first in 
the boiler. No inquiry seems to have been ume by Mr. 
Leeny as to how long that leak had been noticed. Mr. 
Leeny said that finding it in the Isle of Sheppy he 
assumed that corrosion, with the seam marks on the side, 
was caused by the soft brackish water, which was the only 
water obtainable in the Isle of Sheppy. It did not seem 
to have occurred to Mr. Leeny that although it might 
have come from the bracket, it might also have come 
from the rivets in the longitudinal plate. To have re- 
moved the lining, to have bared the plates in order to 
ascertain which of the two places was the source of the 
leak, would have taken some time, and money. 

But they could not lose sight of a portion of the evi- 
dence given by Mr. Leeny, nor of a portion of the 


evidence given by Taylor, who, when some remark was} 


made by Gilbert later on with regard to this leak, on 
the following mecen informed Gilbert that he was to 
get on with the work he had to do as quickly as he could. 
It might have been that in order to obtain a proper 
examination of the boiler the whole of the walk that 
Messra, Knight had undertaken would have had to be 
stopped, either while that engine was being repaired, 
or another engine obtained ‘to work with No. 712. But 
neither Mr. Leeny, Gilbert, nor Boorman (who had been 
driving this engine), ap d to have attached much 
importance to it. Both rman and Gilbert were pre- 
pared to work this engine in exactly the same stato that 
they knew it was in in October; Gilbert, certainly, 
because he was driving it. It was a highly improper 
thing to have done, and one that ought never to have been 
allowed—one which he reported to Taylor, and which he 
allowed Taylor to take no notice of, and a defect so mani- 
fest to the eye that an experienced person, such as Lucia, if 
he had gone round and examined the machinery of his 
masters, would have at once discovered. The practice of 
putting packing, where it was inserted between the valve 
and lever, could not be condemned too strongly. Gilbert, 
Taylor, and Lucia admitted it. Lucia, who was mainly 
responsible for the outdoor portion of the work, took no 
steps to ascertain whether the engine was in order ; while 
Taylor, who had the very thing pointed out to him in 
October, was careless enough to allow the engine to go 
out—although it was his province to see that it was 
repaired—exactly in the same state. 

On July 17, » few days afterwards, it was shown, 
too, by the evidence that the safety-vulve lifted at 
90 lb,, and then it was that Boorman, by inserting a 
metal slip between the valve and lever, raised the pres- 
sure to 110.1b. They could not lose sight of the fact that 
at that time Boorman, although the driver, was under 
the charge of Gilbert, who had been sent out by Taylor. 
Either Gilbert saw it and approved of it—for there was 
not a shred of evidence that he remonstrated with Boor- 
man for having done it—or else he should have seen it and 
have stopped the engine from being worked. On July 20 
—it was leaking the whoie of this time—Boorman and 
Gilbert attempted to caulk the leak, and they did un- 
doubtedly then ascertain that the leak lay between the 
crown-plate and the outside shell of the fire-box. The 
caulking was a matter upon which no one could be certain. 
It might have been that the caulking contributed 
to or hastened the explosion—possibly only a day or 
two; that was a matter left entirely in doubt by the evi- 
dence. It might be that the walkies rather hastened 
pond ene On the ys Seccume by ee he had 
put in another piece of packing, an ilbert could see 
this had been done; and although he knew Boorman 
ought not to have done that, he neither remonstrated 
with him nor forwarded any complaint. He was per- 
fectly content to allow these irregularities to occur and 
take no notice of them. On July 22 the tubes of No. 712 
leaked. Boorman on that day gave up ch of No. 711, 
and after that date—on the following Monday —the man 


to have} ? 





who, unfortunately, came by his death at the explosion 
afterward, drove it, Gilbert on the Saturday went over 
to Messrs. —— yard and there told Taylor the state 
of No. 712. e said there was no waste of water, 
but only a little ‘‘ wheeze,” and he did not know where it 
came from. It was then that Taylor made a remark that 
he did not want any time to be lost, but if the leak got 
worse Gilbert was to wire home. Taylor was apparently 
still in possession of the knowledge that this mac 
had gone out on June 19 or 20 in precisely the same state 
that it came back from work in October; 1904. On the 
next day—Sunday—Gilbert went and saw Lucia, and his 
evidence was not very clear on that, nor was that given 
by Gilbert or Lucia; but they (the Commissioners) had 
come to the conclusion that it. was brought to Lucia’s 
knowledge that No. 711 also wanted some caulking. 
On July 24 a telegram was sent by Gilbert to the office, 
and, Lucia not being there, it was opened in his absence, 
and a precisely, they had not been told— 
despatched Wratten for the purpose of doing not what 
was necessary to No. 712, which was the precise matter 
Gilbert had gone over about, but something to No. 711. 
He finished No. 712 on that night, but was tooflate to do 
anything to No. 711. Early the next morning he started 
to do the caulking that was required and to see if he 
could not remedy the leak. He found he could not, and 
spoke to Gilbert about it, and between them they came 
to the conclusion that no harm would be done by con- 
tinuing to work the engine. Whether, however, Wratten 
saw at that timethe state of the engine—what had been 
done to the valves and other parts—was not quite clear ; 
but, at any rate, it was clear that the leak at that time 
had not increased to such an extent as to make Wratten 
suspect anything was wrong. Wratten’s ition was 
merely that of a journeyman boilermaker. e made no 
retence of being a skilled engineer. The best of the 
judgment he could bring to bear upon the matter dis- 
cussed between him and Gilbert led him to the opinion that 
theengine might be worked. It was worked, and havin 

pulled the plough, or cultivator, across the field, after eac 

engine had e@ some turns with it, while No. 711 was 
idle and No. 712 was ——-? the moment of time 
when it had almost pulled the my h to it (No. 712)— 
No. 711 burst, with the result that Frederick Hills was 
killed instantaneously, and pieces of the boiler itself were 
thrown over the field, some to a distance of 70 or 80 yards. 

In conclusion, the missioners stated that the 
boiler was insured with the National Boiler and General 
Insurance Company Limited, on June 2, 1904, for a 
working pressure of 110 lb. The insurance company 
had sought proper facilities for adequate inspection and 
test of the boiler, but their recommendations had been 
wholly ignored. The boiler had never been examined or 
tested by hydraulic pressure at any time. It had been 
roperly and thoroughly examined by Mr. Hunter, the 
inspector of the National Boiler Insurance Company, but 
only so far as facilities were afforded by the owners, 
Messrs. Knight and 04., Limited. Mr. Leeny, Messrs. 
Knight’s manager, had not taken proper measures to 
ascertain the safe working pressure of the boiler, nor 
did he take proper measures to prevent that pressure 
being exceeded, or to ensure that the recommenda- 
tions of the insurance company were carried out. 
The responsibility for not carrying out the re- 
commendations of the insurance onay rested 
upon the owners, for a ee perfectly well the 
duties they had put upon Mr. Leeny. They knew, or 
ought to have known, that a very large proportion of his 
time was spent in obtaining orders, which involved a 
large amount of travelling. The working of the boiler 
was entrusted to competent persons, who, however, 
exhibited gross negligence. The boiler ought not to have 
been put to work on July 25, when Wratten reported to 
Gilbert that the leak could not be put right. Gilbert 
was in charge of the set, and the fault of that was his. 

The cause of the explosion was the ultimate failure of 
the plate through repeated bending action at the line of 
rivet-holes connecting the arch plate over the fire-box 
with the plate forming the right-hand side of the fire-box 
casing. ‘The three upper rows of stays on this side of 
the fire-box, parallel to the seam that failed, had, with 
the exception of one stay in the third row from the top, 
been broken for a considerable time previously, and, in 
the absence of support from these stays, serious panting 
of the plates had occurred whenever the steam pressure 
was raised or varied in the boiler, setting up stresses in 
the seam, which caused the plate to crack and ultimately 
to fail. The fact that the rivet-holes had been punched 
was also a matter that would, or might in some way, 
have originally brought about these cracks. 

The explosion had been brought sbout—in other words, 
the explosion would have been avoided but for the 
neglect of Mr. Leeny, Mr. Lucia, Mr. Taylor, and 
Gilbert and Boorman, each of whom was, in a measure, 
responsible. They had all been negligent, and Messrs. 
R. L. Knight and Co., Limited, were responsible for 
that neglect. 

With rd to the position of the insurance company, 
the Guaniedane remarked that the explosion was os 
caused by any neglect on the part of the insurance com- 
pany’s inspector, who had done his best under the circum- 
stances as they then existed’; and as the insurance com- 
= had not, therefore, been guilty of any neglect, it 
= d be impossible to find that they were liable for any- 
thing. 

It was not their (the Commissioners’) province to lay 
down rules for the guidance of people hereafter ; these 
rules were to be deduced from the facts as proved at 
these inquiries. Mr. Hiller had very truly said that 
these inquiries were no doubt object - lessons of very 
great value, not only to insurance companies, but to users 
of various classes of machinery. They could not, however, 
close the investigation without making one or two observa- 





tions with regard to the position of insurance companies in 
these matters. Insurance companies were not philanthro. 
pists’; they were — on business upon what to them 
seemed the best and soundest commercial lines, in the 
same way that the owners of machinery, such as the sub. 
ject of thisinquiry, were carrying on their business—that 
was to say, on what they considered the best and soundest 
commercial lines ; and the owners of machinery, such as 


hine | this, were not entitled, in their (the Commissioners’) 


opinion, to shelter themselves’ behind any report of an 
insurance company’s inspector, unless they had carried 
out to the full not only what the insurance company 
insisted upon, but also what the insurance egmpany 
might recommend. Unless an owner of machinery 
carried out what an insurance company insisted upon 
he would not get insured—that was manifest; but in- 
surance companies, like other people in_ business, could 
not very well insist upon too much. They could not 
make their conditions too stringent; otherwise they 
would lose their business. If one company would not 
insure, the proposed assured would say :—‘‘I will go to 
some other company and see if I can get this insurance 
on easier terms.” ‘I'‘hat was a matter of insurance, and 
insurance only ; but if owners of machinery, such as that 
in question, which was likely to be dangerous, and 
cause danger to or loss of life, choose to insure—if they 
wish to get a complete protection for themselves, and a 
complete absolution for anything that might be done 
with regard to that machinery, they must, in their (the 
Commissioners’) opinion, go further, and must carry out 
not only everything upon which the company insisted, 
but also everything the insurance company recommended. 
Unless this was done, they could not say, or claim, that 
they were entirely absolved from the consequences of any 
act or omission on their part which led to damage to or 
loss of life. Messrs. R. L. Knight and Co., Limited, the 
owners of the machine, were responsible for the neglect, 
and they were directed to pay to the solicitor to the 
Board of Trade the sum.of 80/. towards the costs and 
expenses of the investigation. 








German Pic Inon,—The production of pig iron in 
Germany and the Luxembourg last year was 10,987,623 
tons, as compared with 10,103,941 tons in 1904. The 
output of basic Bessemer pig was 7,114,885 tons; of 
foundry iron, 1,905,668 tons; of acid Bessemer pig, 
425,372 tons; of ‘“‘steel iron” and other spiegeleisen, 
714,335 tons ; and of mill iron, 827,498 tons. The Rhenish 

rovinces and Westphalia led with 4,376,640 tons, fol- 
owed by Lorraine and Luxembourg with 3,520,697 tons, 
Silesia with 861,012 tons, and the Sarre district with 
814,310 tons. 

Tur Taxation OF Macuinery.—The appeal of the 
Cardiff Gas-Light and Coke Company against the in- 
creased assessment placed upon their works and mains 
by the Cardiff Union Assessment Committee was opened 
at the Glamorgan Quarter Sessions sitting at Cardiff, on 
the 26th ult., and occupied five days. The appellants 
were advised by Mr. G. Humphreys-Davies (surveyor to 
the Machinery Users’ Association), who, with Mr. 
Corbet Woodall, gave evidence on their behalf. After 
hearing the evidence for the appellants and respondents, 
and the speeches of counsel on both sides, the Court 
decided to reduce the gross estimated rental from 36,3820. 
to 32,000/., and the rateable value from 20,892/. to 18,000/., 
the respondents being ordered to pay the appellants’ costs. 
The appellants, who are members of the Soeenny Uraay 
Association (Incorporated), were represented by Mr. 
Ernest Moon, K.C., and Mr. Rhys Williams (instructed 
by Messrs. Spencer and Evans, of Cardiff, agents for 
Mr. B. Duncomb Sells, of London). The respondents 
were represented by Mr. Abel Thomas, K.C., M.P., and 
Mr. John Sankey (instructed by Messrs. George David 
and Evans, of Cardiff, solicitors to the assessment com- 
mittee). Through the exertions of the Machinery Users’ 
Association other interesting cases of revaluation have 
been settled at the Quarter Sessions for Glamorgan. 





Tue ‘‘Pua@nix” GAs- PRESSURE RECORDER.—In modern 
gas-works, where the efficient and economical control 
of the pressure in the mains receives careful attention, 
gas-pressure recorders are indispensable, for they are 
often the means whereby weaknesses are discovered, and 
valuable improvements are suggested. There are many 
designs on the market, but they are not all of them as 
reliable as could be wished. In view of this, a new form, 
known as the “ Phcenix,” has recently been designed and 
constructed by Messrs. Sanders, Rehders, and Co., 108, 
Fenchurch-street, London, E.C., for which some distinct 
advantages are claimed, among them being absolute accu- 
racy and permanent readings. In the instrument we refer 
to there is only one float, which is perfectly balanced. 
There are consequently no special balancing devices 
required, the sensitiveness and durability of the instra- 
ment being thereby increased. As a medium for con- 
veying the pressure to the float, glycerine is used instead 
of water, and the instrument does not require refilling 
or adjusting. The rod connecting the float with the 
registering-lever passes through a large oval aperture In 
the cover-plate, thus reducing friction. The air-space 
above the bell-float is under atmospheric pressure. The 
motion of the float is recorded by a pen on a continuous 
chart placed on a drum fitted with clockwork. These 
recorders have been found to be very suitable for regis- 
tering the working of regenerative furnaces (Siemens and 
others), where it is of great importance that the gas an 
air-valves are reversed regularly and at exactly the right 
time in order to obtain the best results, Among other 
advantages possessed by the instrument, it is claimed that 
no springs are used, and that there are no parts liable t0 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883 —1902, 

The number of views given in the Specification Drawings is stated 
in case ; wi none are mentioned, t. i ‘ion is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the me Fp of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement % the tt of a Complete Specification, 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


13,590. Siemens Brothers and Co., Limited, West- 
minster (Siemens Schuckertwerke G.m.b.H., Berlin, Germany.) 
Electric Switches. (4 Figs.) July 1, 1905.—This invention 
relates to an electric switch for coin-freed mechanisms, time- 
switches, or like apparatus, When the sliding handle a which is 
to be manipulated by the operator is — in the direction of 
the arrow in Fig. 1, it turns the lever d, centred at c, inst the 
tension of springs f and e until it comes to rest against the stop g, 
in which position it is held by the detent A under action of the 
spring i (Fig. 2). The lever d has two arms k and / which move 
with it, and in the movement just described J is brought into a 

ition in which it no longer presses against the detent m, which 
is thereupon urged by opring n against the stopo. If the slide a 
is now moved in the direction opposite to that of the arrow 
either by hand or spring pressure, the nose b moves aside the 
detent m, which is returned by its spring to its former position 





& position of the short-circuited armature conductors, the reversal 
of current can no longer take place simultaneously in both 
windings under the action of the same reversing poles, because 
these are shifted considerably’ in a lateral direction, and the 
windings then are only subject’on one of their sides to the action 
of the reversing poles. For tach of the windings there is conse- 
quently provided, according to the present invention, a separate 
pair of reversing poles, the polarity of which depends in the 
known manner upon the polarity of the main field pole, and the 
direction of rotation of the armature, as indicated by way of 
example on the drawing ; the reversing poles, therefore, appear 
here, as it were, divided. Each limb of the two double poles can 
receive an exciting winding, both acting in the same direction, 
and generally arranged as main-current winding ; or the two 
limbs can receive an exciting winding common to . With 
the described arrangement both sides of the short circ wind 
ing will be influenced by the reversing poles, and the advantage 
is obtained that the excitation of the reversin poles can be 
separately regulated for each one of the windings which are 





against the stop 0 as soon as the nose is past it. Th sition is 
shown in Fig. 2, and it will be seen that so long as itis maintained 
the slide @ cannot be moved again in the direction of the arrow. 
The slide can still be moved in the direction opposite to that of 
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the arrow, however, and in such movement the nose § presses on 
the tail of the spring detent p until it bears against the stop q. 
When this has happened the lever r centred at c! is moved by the 
tension of spring e into the position shown in Fig. 2, wherein the 
double-pole switch fingers s and t have completed at wand v the 
electric circuit w. The slide a having been moved slightly in the 
direction of the arrow, the position of the parts remains that 
shown in Fig. 2 until the detent A releases the lever d, whereupon 
the spring f returns this lever to the position shown in Fig. 1, 
and also the lever r, because the arm & bears against the lever r, 
and the two levers move together. Towards the end of this 
return movement of lever d the arm / thereon pushes the detent 
m back to ita position shown in Fig. 1. The movement of detent 
h to free the lever d may be effected in any of many ways, such 
as electro-magnetically by closing an auxiliary electric circuit, or 
mechanically by a falling weight or by clockwork. In the dia- 
gram there is shown a switch 2 in an auxiliary circuit y which is 
operated by a clockwork or a counter, and when closed completes 
the circuit of the electromagnet z, so that the armature A! is 
attracted. (Sealed February 8, 1906.) 


18,401. Siemens Brothers and Co., Limi 
London. (Siemens Schuckertwerke G.m.b. H., Berlin, Germany. 
mo-Electri es. [1 Fig.) September 12, 1905. 
~+*he present invention relates to means for enabling reversing 
poles to be suitably employed with a simple chord winding. The 
accompanying drawing shows diagrammatically a bi-polar con- 
tinuous-current machine with the main field poles f, and the arma- 
ture a with the commutator c. The winding of the armature is onl 
indicated by the two windings w, which are just short-circuited, 
the windings forming chords which are situated at a compara: 
lively considerable distance from the armatyre axis. With such 





simultaneously short-circuited, and this independent excitation 
is always desirable, when, as is often seen, the brushes of different 
polarity are liable to sparking in a different degree. Such an 
dependent infil ing of the short-circuited windings with 
chord winding has already been proposed, but in that construc- 
tion, which also provides spécial vraag | poles for reversing the 
current in ths short-circuited windings, the arrangement is such 
that only one side of the short-circuited windings is subject to 
the action of a reversing pole, while the other side moves in the 
induced main field. The reversal of the current is therefore no 
longer independent of the strength of the main field, and the 
arrang t is tly not applicable in those cases where, 
for obtaining great variations of potential or great variations of 
speed, the strength of the main field has to vary between very 
wide limits. In addition, the above-descri arrangement of 
double reversing poles requires no special armature winding, but 
is directly applicable to normal chord winding. Although the 
descri arrangement is more pees applicable for | 
bi-polar machines, it will be obvious that it may be readily 
adopted for multiple-polar machines. (Sealed February 8, 1906.) 


3171. Vickers Sons and Maxim, Limited, and 
A. D. Williamson, Sheffield. Dyname - Electric 
Machinery. [4 Figs.) February 15, 1905.—This invention 
relates to electric motors and dynamo-electric machines, particu- 
larly electric motors of the kind in which the may be varied 
between wide limits by regulating the strength of the magnetic 
field in which the armature revolves. In such machines, although 
the armature strength does not vary under the variations of the 
strength of the magnetic field in we | the speed of the 
machine, provided the full load is maintained, the armature coils 
or turns in which current is undergoing commutation offer a 
higher reactance voltage as the speed of the armature increases. 
At the same time the weakening of the magnetic field, which re 
duces the increase of speed, causes the commutating field to 
become unstable with regard to the fixed positions of the magnet 
poles and commutator brushes. In designing variable-speed 
motors in the past, the object has been to give the armature 
strength, reactance voltage, and field strength such values that 
commutation is easy under the extreme conditions of speed and 
load without es auxiliary means for assisting the reversal 
of the current, thereby allowing the commutation to take place 
under the brush without sparking. The effect of such designing 
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has, however, been to produce machines of considerably greater 
weight and cost than would be necessary if the lowest were 
the only speed to be taken into consideration. Also the length 
of the air-gap, which has a large influence on the sparking, had to 
be greater than mechanical considerations dictate, so that the 
amount of copper used for the field-magnet windings was exces- 
sive. By means of the present invention there is produced with 
economy of material a machine of small weight, wide range of 
oe, and reduced length of air-gap, and one in which sparking at 
the commutator is prevented or mitigated by the employment of 
auxiliary magnetic poles to provide a reversing field of fixed 
position and varying strength. These auxiliary poles are not in 
themselves novel, and their use and function are well known and 
understood. The chief feature of the invention resides, however, 
in the method of exciting these auxiliary poles b; 
property of this type of machine which is closely 

reactance voltage, so that the obstructive character of the latter 
is converted into a useful attribute of the hi A di 

to this invention, an auxiliary brush D! is placed on the commu- 
tator C at a point situated at a suitable distance from one of the 
main brushes D, this distance being appropriately adjusted to 
give the desired effect. It is found that the difference of poten- 








tial between the main brush D and the auxiliary brush D! varies 





with the speed of the motor, the load being constant. The poten- 
tial difference therefore varies directly, or nearly directly, with 
the reactance voltage, and by means of a circuit derived from the 
auxiliary and main brush, the windings b!, 02, 53, b4 of the auxi- 


liary poles are excited to a stren pro to the in 
creased difficulty of commutation. The auxiliary brush may be 
of any suitable material, preferably carbon of high resistance, to 


prevent sparking by short-circuitin 
segments. (Sealed February 8, 19.6. 
aon. Bruce Peebles and Co., Limited, and A. C. 
Peebles, Edinb Liquid [7 Figs.) 
December 31, 1904.—This invention relates to liquid resistances, 
such, for instance, as are suitable for use in starting electro- 
motors, and particularly induction motors, in the tive 
ases of which resist are included. A is a casing divided 
orizontally into two parts; the lower part, which contains the 
liquid, has a series of transverse dividing plates a; these and the 
casing form the fixed electrode. The movable electrodes ) are 
detachably secured to frames c!, which are ada to be raised 
and lowered so that the electrodes b enter the liquid between the 
electrodes a; but, of course, without touching these. The 
raising and lowering of the electrodes b is effected by means 
of a wire rope h, one end of which is attached to the supportin 
bracket d, the rope passing around grooved guide pulleys k!, an 
driving pulley 7, then round the further guide pulleys k* to a 
balance weight r, to which the other end of the rope is attached ; 


two adjacent commutator 





























the driving pulley / is preferably rotated by a toothed wheel 
attached thereto and gearing with a toothed arc carried from the 
operating lever p, so that angular movement of the latter rotates 
the driving pulley / and raises or lowers the plates, as uired. 
The balance-weights r maintain the system always in lance ; 
the operating force applied to the lever p therefore —_ needs 
to be sufficient to upset the balance and overcome the friction. 
The liquid is kept cool by a constant circulation, the flow entering 
by an inlet at the bottom of the tank and leaving by an outlet 
near the top of the electrodes a ; when considerable resistance is 
in the circuit—that is to say, when only a few inches of the 
electrodes are immersed—the upper layers of the liquid will 
become most heated, and means are provided under these circum- 
stances for diverting a part or the whole of the inflowing: liquid 
to an inlet near the top of the liquid. Instead of circulaging the 
liquid which forms the resistance to keep it cool, means be 

rovided for circulating a cooling liquid through suitable pipes. 
PSealed February 8, 1906.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


W. J. Crossley, Openshaw, and J. Atkinson, 

le. Internal-Combustion Engines. [1 Fig.) Dec- 
ember 6, 1904.—This invention is for a special method of intro- 
ducing alittle water into the cylinders of internal-combustion 
engines, and has for its object the prevention of at pee of 
the charge ; the reduction of the sharpness of the initial ignition 
so as to reduce the severity of the otherwise high pressure, and 
strains consequent on the employment of large cylinders and 
high ane een | the general reduction of temperatures in the 
cylinder throughout the whole cycle of operations ; the re- 
duction of temperature of the metal of the cylinder end and 
passages, thus to some extent removing the strains caused by 
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high temperature and making it possible to use in a gas-engine 
cylinder very readily ignitable gases, which, under ordinary condi 





utilising a | the o 
lied with its | 


tions, would be very difficult to work with. It will be seen that 
ning d in the cylinder e of the engine is placed in such a 

ition that the c e entering by the admission valve / 
which is shown in full lines in its closed position, and in dotted 
lines in its open position) is below it, and the sprayed water, to- 


| gether with the air entering with it, is delivered on to the top 
of the entering charge during the whole of the suction stroke. 
Ina suitable position on the cylinder is fixed a small inward open- 
ing self-acting valve a having a cup-shaped receptacle b above it 
for the water, and a passage c below the valve into the cylinder, 
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This terminates in the cylinder in such a position that the 
entering change of gas and air during the suction stroke sweeps past 
its openin so as to thoroughly and uniformly mix the water 
with the charge, and, as far as possible, prevent any of the water 
coming into contact with the walls of the cylinder or the end of 
the piston. The water is drawn into the cylinder by the suction, 
which also draws in the charge, and a little air is drawn in with 
the water so as to break it up into song. The passage into the 
cylinder also may have a rod down its centre, or other arrange- 
ments which may be ly formed with a view to still more com- 
pletely breaking up the water into fine spray. The small self-acting 
valve a opens with the suction to admit the water, but closes as 
soon as compression commences, and remains closed during the 
working stroke, so that nothing can escape outwards from the 
cylinder. In some instances a small stream of water may be 

lowed to run continuously info the cup, as shown in the draw- 
ing, but it may be preferred to pump it into the cup, or directly 
into the cylinder, by means of a small pump operated by the same 
gear which operates the -valve, so that when hit-and-miss 
governing is used similar hit-and-miss delivery of water takes 
place, and water is only admitted when gas also is admitted. 
Sealed January 25, 1906.) 


HYDRAULIC MACHINERY. 


7584. W.G. Kent, London. Liquid Meters. [1 Fig.) 
April 10, 1905.—Heretofore, in what are known as Venturi meters, 
the pressures from the throat and up-stream of the Venturi tube 
have been taken to the two legs of a (J tube containing mercury. 
According to this invention, there is employed, instead of the 
tube of mercury, a flexible dia hragm, whose edges are fixed, and 
to the opposite sides of which the pressure from the throat 
and up-stream are communicated, while the movements of the 
pe on a operate a pen for tracing a —— or an integrating 
mechanism, or both. Preferably the diaphragm is composed of 
india-rubber, which may be reinforced on one or both sides by 
metal lamin, and a spring is provided oe resist the up- 
stream pressure, while the movements of the diaphragm move a 
spindle which passes out through the walls of the chamber con- 
taining the diaphragm, and turns an arm carrying a pen to trace 
a diagram on a clock-driven disc. The drawing is a vertical 
section through the apparatus. a isa cylinder communicating 
by the pipe ) with the throat of the Venturi tube. The top of the 









































































































































py ned has a flange, between which and the cap c is secured 
the diaph d, sup rted by a spring d!, the bottom of which 
rests on a disc ca) le of adjustment by means of the screw d°, 
while its upper end bears nst a disc d4 beneath the diaphragm. 
The cap c is connected to the up-stream part of the Venturi tube 
by the pipe c!, the result being that the greater the flow through 
the tube the more is the central part of the diaphragm depressed. 
é isa spindle passing out from the interior of the cap through a 
stuffing-box. Fast on the inner end of the spindle is a bell-crank 
lever e!, whose further end is held down to a nut on the stem d5 
of the disc d4 by a spring e?, while at an intermediate point it is 
separated from such stem by two knife-edges, so that when the 
diaphragm is depressed the spindle ¢ is rocked and an arm e4 on 
its outer end is moved, so that a pen carried by it traces a diagram 
on a clock-driven dise f. The cap c is preferably furnished with 
an air-vent closed by a valve, so that any air collecting in the cap 
may be allowed to escape. Such an ap tus is of simple and 
cheap construction, and is accurate and reliable in its working. 
(Sealed February 8, 1906.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


4653. J. Cowan, Bainberah. Superheaters. (2 Figs.) 
March 6, 1905.—This invention relates yo ge egg in sepa- 
rately-fired superheaters, and has for its object to provide an 
improved separately-fired superheater haviog means for prevent- 
ing overheating of the boiler-tubea, and so constructed as to have 
the same external appearance sa boiler of the Stirling type, so 
that it may be put in battery with several boilera passing the 
steam they generate through the superheater without destroying 
the symmetry of the battery. Between the furnace / and the front 
bank e of the superheater tubes is disposed a bank of water-tubes g, 
which connect together an upper steam and water-drum A and 
a lower water-drum i. To provide for a circulation of water in 
this water-screen there are provided several tubes j (see Fig. 2), 
which are recessed into the boiler-wall and protected from the 
heat. These tubes serve as downtakes, while the others act as 
uptakes for the hot water. Steam from the boilers enters the drum 
a through the pipe m, and jing through the tubes d enters 
the drum c, whence it rises through the tubes ¢ into the drum b, 
and leaves by the outlet n. The steam-and-water drum A is con- 
nected by a pipe & with the rear steam-drum a, so that the steam 
produced in the water-screen is mixed with the saturated steam 
entering the superheater from the other boilers. The steam 
from the screen may be utilised, however, for driving auxiliary 
machinery. It will be seen that the water-screen is a subsidiary 
part of the ra ge its function being to prevent overheating 
of the front k of tubes of the superheater, which consti- 


vided in the steam-pipe m. The spindle of the valve is connected 
by levers and a link to the superheater damper p, so that the 
damper opening is regulated according to the quantity of steam 
flowing into the superheater ; if the steam flow stops, the valve 
drops to its seat, and the dam i 
drums a, b, and h correspond substantially with those of the 
steam and water drums of a Stirling boiler, and the furnace 
and casing are similar to those of the Stirling boiler, so that 
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when the superheater is placed with a battery of Stirling boilers 
the —— of the plant is not destroyed by the superheater. 
Suitable baffles q and r direct the furnace gases amongst the 
tubes in the manner usual in Stirling boilers. A valve-controlled 
pipe s connects the drum ¢ with the water space of the drum A, so 
that the superheater may be flooded when desired. Blow-off 
—a also provided in the bottom drums. (Sealed January 
25, 1906.) 


4277. J. Cowan, Edinburgh. Water-Tube Boilers. 
(2 Figs.) March 1, 1905.—This invention consists in an improved 
boiler of the Stirling type, in which the lower water-drum is 
elevated above the level of the fire-grate, and disposed so that it 
partly overhangs the fire-grate, the lower rear portion of the 
drum being unex to the. direct heat of the furnace. In 
carrying out the invention according to the construction illus- 
trated there are three upper steam and water-drums a, b, c, the 
steam 8) 8 of which are connected by tubes d. The water 
spaces of the front and middle drums are connected by tubes e, 
and the water spaces of the middle and rear drums may or may 
not be em f connected, as desired. The steam and water- 
drums a, b, and ¢ are connected by banks of water-tubes f with 
a lower water-drum g. In usual constructions of Stirling boilers 
for marine use the lower water-drum g is placed entirely at the 
back of the fire-grate h, and the bottom of the drum is usually 
below the level of the fire-grate ; and in such boilers the minimum 
length from front to back of the boiler (as indicated by the dimen- 
sion line marked L) cannot be less than the length of the grate h 
plus the diameter of the lower water-drum g and the thickness 
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of the front wall, and in many cases this length is increased by 
the thickness of a firebrick wall isbensent between the back 
of the grate and the lower water-drum. In this invention, how- 
ever, the water-drum g is raised considerably above the level of 
the fire-grate h, and brought toward the front of the boiler (i.¢., 
the firing side), so that a considerable portion—say, about one- 
half of it—overhangs the fire-grate A. A firebrick wall k rises at 
the end of the grate to the bottom of the drum. At the back 
of the wall is preferably an angle-iron plate, which serves the 
double purpose of supporting the wall and limiting excessive 
movement of the bottom drum g. It is thus possible to reduce 
the length of the boiler from front to back by an amount which 
is equal to about half the diameter of the drum plus the thickness 
of the usual firebrick wall at the back of the grate. In order to 
prevent the deposition of solid matter from the feed-water upon 
the portion of the drum g which overhangs the grate, partition 
plates n are provided, as described in Patent No. 3762, of 1903, 
to form a quiescent space at the back of the drum, the feed- 
water from the back upper drum ¢ being admitted to this space 
before eg Ory circulation proper of the boiler. (Sealed 
January 25, 1906.) 


RAILWAYS AND TRAMWAYS. 


27,790. W. 8S. Laycock, Sheffield. Carriage 
Windows, [1 Fig.) December 20, 1904.—This invention refers 
to an improvement in ——— mechanism used for raising the 
glass frames of railway doors and any other like sashes 
or windows, the chief object being to improve upon the mecha- 
nical action of the devices of a similar nature as at present in use. 


spring B eieating the whole length, or thereabouts, of the box, 
and terminati each end in a centrally located loop C. The 
bottom levers D and E of the lazy-tongs device are pivotally 
secured at their lower ends between the sides and near the en: of 
the box, and their short ends F (on the opposite side of the axis G) 
are bent to a desired angle to receive the shank of a short tension 
screw H, the inner end of which hooks into the central loop © of 
the coiled spring B before mentioned, the screw-threaded end of 
which is provided with a nut, by which the tension of the spring 
can be regulated, the box being preferably left open or prepared 


K 





with an opening J at the ends for the purpose. The top ends of 
the said bottom levers are pin-jointed to the bottom ends of the 
next pair of levers above, which are also pivotally connected at 
their centres. The top levers of the series are pivoted in a bracket 
K, which is secured to the underside of the window-sash. The 
action of lowering the window opens or expands the spring by 
means of the small extended levers F on the aforesaid bottom 
levers D and E, which are provided with a slotted opening to 
allow of the screws moving through them at different angles, 
whereby the required tension on the spring can be obtained for 
balancing the window. (Sealed February 1, 1906.) 


MISCELLANEOUS. 


26,826A. G. Watson and H. W. Mason, Leeds. Re- 
fuse-Destructors. [4 Figs.] Lecember 9, 1904.—The object 
of the invention is to provide a means by which an air-blast froma 
fan or other blower, dry at its inlet, but saturated on its way to 
the fire, may be used instead of a steam blast, and by which the 
preservative effects of a steam blast upon the ironwork of the 
furnace may be obtained as well asthe water-gas effect pro- 
duced in the fire. The furnace is provided with a water-tank 
ash-pit and side air-boxes. Air under pressure is delivered into 
the air-duct 1, | and passes into the side air-box 2 through a 


valve-cont Pp The air box is constructed with an 
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upper 6 and a lower passage 7. The incoming air 
outs oe upper passage 6 into the lower passage 7, and 
thence into the ash-pit 8, and is prevented from escaping by the 
projecting part of the dead-plate 11 which dips iuto the water 
contained in the tank 8 to a depth somewhat greater than the 
depth of water sufficient to balance the pressure of the blast. 
In passing the air cools the side-box 2 and its projecting plates, 





It relates more particularly to those window lifts in which the 
principle of the lazy-tongs is carried into practice in a system j 
of levers operated by one or more springs. In carrying out the 





tutes the primary part of the apparatus. A flap-valve o is pro- ' 





resent invention a hollow box A rests upon the bottom of the 
nside of the door-frame, within which is placed a single coiled 





but in the process becomes itself so heated as to cause the water 
in the bottoms of the side-boxes to evaporate and mix with the 
blast in the ash-pit. The ashes which fall into the tank 8 are re- 
moved by a rake ey the opening 13, which can be closed by 
a hinged lid. (Sealed February 8, 1906.) 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


An ordinary general meeting of the Institution 
of Mechanical Engineers was held on Friday last, 
the 16th inst., the chair being occupied, in the 
absence of the President, by Mr. T. Hurry Riches, 
Vice-President. 


PRESENTATION TO THE RETIRING TREASURER. 


The usual formal business, including the an- 
nouncement of 84 additions to the membership of 
the Institution, having been transacted, Mr. Riches 
said the Council had decided to present, on behalf 
of the Institution, a testimonial to Mr. Harry Lee 
Millar, who had for 20 years been Honorary 
Treasurer to the Institution. He was sure that 
the meeting would join in wishing Mr. Millar all 
good things in his retirement after a long life of 
hard work. Mr. Riches then presented the testi- 
monial, which consisted of a case of cutlery and a 
cheque. 

Mr. Millar, in returning thanks for the presenta- 
tion, said that the duties he had performed were 
only of a slight nature—not at all such as would 
have led him to anticipate so substantial a recogni- 
tion on the part of the Institution. He had merely 
endeavoured to do his duty in preserving the funds 
entrusted to him. His connection with the Institu- 
tion of Mechanical Engineers had been particularly 
pleasurable to him, the more so because he was 


ma ows 





the longer the boiler the less life could be got from 
copper tube-plates. 

r. Druitt Halpin, referring to the remarks of 
Mr. Hughes and Mr. Cardew made at the last 
meeting respecting the use of cylindrical corrugated 
fire-boxes in locomotive boilers, pointed out an 
éarlier instance of the application of such a box, 
the form of it being very peculiar. The speaker 
had some diagrams thrown on the screen to illus- 
trate this part of the subject. The first showed a 
boiler built to the designs of Mr. Lentz, who was 
for many years the chief engineer of the Hohen- 
zollern Works, near Diisseldorf. 
was illustrated in EnaIneERING of December 19, 
1890, vol. 1., page 724. We reproduce one from 
our illustrations of the Lentz engine in Fig. 1 on 
the present page. The corrugated fire-box was 
horizontal in the smoke-box part, but in the 
| furnace part it dropped down, while the casing was 
|also dropped down, tapering at the end towards 
| the smoke-box. Another slide thrown upon the 
|screen illustrated the methods adopted by Mr. 
| Verderber, one of the engineers of the Hungarian 
State Railway, to overcome troubles with locomo- 
tive fire-boxes. We reproduce from our issue of 
February 7, 1879, the three types of Verderber 
| fire-box referred to by Mr. Halpin. Mr. Verderber 
simply took an ordinary boiler and left the fire-box 
| as it was, except that inside the crown, the sides, 
;and the back he introduced a system of fire-tiles, 
‘ very ingeniously fastened, so as to shut the heating 
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deeply interested in mechanical engineering matters, 
his interest dating back to the first attempt to lay 
a cable across the Atlantic, an attempt in which he 
took part. In conclusion, he heartily thanked the 
Institution for the kindness they had shown him. 


ELECTION oF A NEw TREASURER. 


_ The Chairman then put to the meeting a resolu- 
tion, proposed by Mr. Pendred, and seconded by Pro- 
fessor R. H. Smith, to the effect that Mr. Frederick 
Wn. Ellis, having succeeded Mr. Millar as manager 
of the Charing Cross branch of the Union of 
London and Smith’s Bank, where the Institution 
account was kept, should be appointed Hon. 
Treasurer of the Institution of Mechanical Engi- 
neers. The resolution was carried unanimously. 


Larce Locomotive Bolters. 


The next business before the meeting was the 
continuance of the discussion of Mr. J. G. Church- 
ward's paper on ‘‘ Large Locomotive Boilers,” 
which, it will be remembered, was read and partly 
discussed at the last meeting, on February 16 (see 
ENcINEERING, pages 231 and 258 ante). 

Mr. Geo. E. Jones, late of the Eastern Bengal 
Railway, said that with the high pressures, and 
consequently high temperatures, now in use in 
ccomotive boilers, and, in view of the length of 
such boilers, the difference of expansion between 
the steel shell, the brass tubes, and the copper 
fir: , box was not an inconsiderable factor in causing 
destruction of copper fire-box tube-plates, and, in 


. first stage, caused leaky tubes ; the longer the 
ler, and the higher the temperature, the greater 
* effect would be. In practice he had found that 
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Lentz’s Stayitess Locomotive Borier. 


effect of the furnace off from the box (see Figs. 2 
and 3, page 368). In order to accentuate the 
effect, he put in air-channels, through which the 
air was drawn up and down the sides of the 
box, and thence into the ash-pit. Mr. Verderber, 
having obtained as much steam as he wanted, 
went a step further by cutting the copper box 
out bodily, and putting in a plain tube-plate, 
with a fire-brick casing all round the box, as 
shown in Figs. 4 and 5. He steamed with that 
engine for some little time, and then found that the 
leakage in the tube-plate was so excessive that he 
had to abandon that method of construction. He got 
over the difficulty, however, by cutting the box out 
as before, and instead of having a rigid tube-plate 
without any elasticity in it, he made the plate to 
slant, as shown in Figs. 6and7. In this way the 
elasticity needed to prevent the tubes from leaking 
was secured. The tests that were made with that 
locomotive gave better evaporation. The speaker 
said that he did not know what had become of the 
system ; he had heard nothing about it for a long 
time, but it was described and illustrated in Enet- 
NEERING some twenty-seven years ago.* Whether 
such a plan would be successful when good English 
coal was used was questionable ; the coal used by 
Mr. Verderber was lignite. The speaker here 
threw another diagram on the screen showing an 
attempt, made by Mr. Brotan, to entirely dispense 
with the box. The Brotan boiler was fully illus- 
trated and described in our issue of September 1, 
1905, e 276. In this instance the box was re- 
moved, and a foundation-ring put in, this latter 











* See ENGINEERING, vol. xxvii., page 114. 


The Lentz engine | good 


being hollow instead of solid. From this founda- 
tion-ring the tubes were brought out, the furnace 
being completely enclosed with outside tubes. 
From the under part of the barrel of the boiler to 
the foundation-ring there were down-comer pipes 
to keep the fire-box supplied with water. The (hes 
were led into a box cylinder, with a drum, which 
was connected to the end of the boiler. So far, 
the trials made with this apparatus had given very 
good results. One good point of the system was 
that it in no way interfered with the arrangement 
of axles or wheels. The circulation obtained was 


Mr. Halpin next referred to diagrams illustrating 
a thermal storage arrangement designed in 1891. 
We reproduce these diagrams in Figs. 8 to 13 on 
ge 369. Turning to the question of appearance, 
e would say that he had not had the hardihood 
to ask any locomotive engineer to adopt the de- 
sign. The mass of pipes, cocks, and valves on 
the outside of the engine did not enhance its 
beauty. One design shown was the work of a 
Russian engineer. This we illustrate in Figs. 8 
and 9. In this instance a small cylindrical tank 
was placed on top of the boiler. The boiler 
was filled to 6 in. or 8 in. above the normal work- 
ing level. When that had been done a cock was 
opened, and the extra charge of water was blown 
into the tank. One cock was then shut, and 
another opened, and pressure being put upon 
the top of the water, the boiler was fed with 
partially heated water. With the system of 
thermal storage it was ible on a locomotive 
to store up heat, so that when going up hill 
hot feed-water could be put into the boiler. 
The attainment of the full temperature of feed, the 
speaker said, was a matter of the very greatest im- 
ortance, and in this connection he had, by the 
indness of Messrs. Willans and Robinson, been 
able to find out the temperatures which were being 
got in the more recent types of such apparatus. _ 
In some 9-hour tests of a Niclausse boiler the tem- 
peratures of both steam and water were taken 
over the whole day. The steam temperature was 
found to be 372 deg. Fahr., and the water tem- 
perature 369 deg. Fahr., a drop of 3 deg., or 0.81 
rcent. In the case of the locomotive illustrated 

y the diagram showing the Russian arrangement 
nothing like such temperatures could be obtained. 
In 1898 they had over a thousand engines so fitted 
at work in Russia, and the Minister of Railways had 
had very elaborate tests made, which were published 
in detail in the ‘‘ Journal” of the Russian Govern- 
ment. From these tests it appeared that when 
burning coal they saved over 23 per cent. of fuel, 
and when burning oil they saved 26 per cent., taking 
the same loads. Using as nearly as possible the 
same amount of coal as that which they had pre- 
viously been burning, the engines took over 26 per 
cent. more load, and when burning good coal they 
took over 32 per cent. more load. 

The speaker did not disagree with the figures 
given by Mr. Hughes at the previous meeting as 
to the results obtained with his (the speaker’s) 
system of thermal storage on the Lancashire and 

orkshire Railway ; but he hoped, however, that 
more experience would lead to better results. The 
speaker next proceeded to describe, by aid of a 
diagram, the system of thermal storage he had 
designed. This diagram we reproduce in Figs. 10 
and 11 on page 369. He made reference to the 
arrangement made for thermal storage on the Lan- 
cashire and Yorkshire Railway engine. This we 
reproduce in Figs. 12 and 13 on page 369. He 
then stated that Professor Unwin had, some years 
ago, made tests of a boiler with storage and 4 
boiler without storage. The result was an advan- 
tage of 19.7 per cent. in favour of the storage 


system. In a subsequent test the speaker had him- 
self made, the result came out at over 20 per cent. 
His clients were so incredulous of this that they 


made tests for themselves. They swept the bunkers 
out and cleaned out the boilers. Starting under 
these conditions, and using a Schénheyder meter, 
calibrated before and after the test, they ran for 
twenty-eight days, day and night, Sundays in- 
cluded, and they effected a saving of something over 
21 per cent. by the use of the thermal storage 
system. 

Confining himself next more strictly to the sub- 
ject of the paper, Mr. Halpin observed that nine- 
tenths of the trouble with large boilers arose from 
confined dimensions, the restrictions imposed in the 
first place by the gauge between the rails, and by the 





loading gauge, those due to the latter being excep- 
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tionally severe in this country. If it were possible 
to have the same proportions of loading gauge to 
gauge between the rails that were allowed in the 
Colonies, the results would be infinitely better. 
Drawings had lately appeared in the technical 
papers showing the engines used on the 3-ft. 6-in. 
gauge of South Africa, having 19-in. by 26-in. cy- 
linders*. Such cylinders naturally required large 


boilers, such as could not possibly have been em- | g 


ployed if the restrictions with regard to the loading 
gauge had been the same as in this country. The 
author had spoken of broad fire-boxes. The essen- 
tial thing to decide in designing a fire-box was 
whether to obtain the desired firegrate area in length 





or width. The author had remarked that with 





wide fire-boxes there was difficulty in getting the! The boiler was the most fruitful source of trouble 


that Mr. Pearson had cut these tubes out of an 
old engine which had been in use for fifteen or 
twenty years. 

Mr. Wright, of Swindon, was the next speaker. 
Knowing that there was a certain amount of diffi- 
culty in finding room for the chimney within 
the limits of the loading gauge, he was rather 
inclined to wonder how Mr. Halpin expected to 
et such an apparatus as he had described on to 
the top of a boiler. There were two points in the 
working of a locomotive boiler which were often 
overlooked. One was the water used, and the 
other the class of coal employed. He felt that 
if more attention were paid to these matters, the 
difficulties that now arose would cease to exist. 
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men to fire them evenly. The speaker was a 
believer in the wide fire-box. He thought the long 
fire-boxes—in some cases they were 9 ft. in length 
—presented considerable difficulty, as the men 
could not properly cover the grate. Speaking of 
tube troubles owing to unequal expansion with 
steam at high pressure, Mr. Halpin pointed out 
that 25 or 30 years ago Mr. Stroudley had con- 
structed a boiler in which the tubes had a slight 
camber, and as they were not put in straight, they 
could not act as struts, so that nothing could give. 
In that way a good deal of the difficulty of leaky 
tubes was got over. The author had also given 
some very interesting observations on the circula- 
tion in his boilers, and if he would give further 
information, it would be of great value. In 1871 the 
Royal Agricultural Society made a most interesting 
series of tests of boilers of agricultural locomotives. 
They ran the engines on the brake, taking careful 
observations and checking the water and coal. 
They then ran the engines on the road, and found 
they evaporated a much —s quantity of water 
per pound of coal, and also a much greater 
total quantity. The speaker could only attribute 
the result to the shaking and jarring that the 
engines got upon the road. So impressed was he 
with that idea that, in conjunction with Mr. 
Rapier, of Ipswich, he had attempted to shake 
boilers artifically. They obtained a boiler from the 
Great Eastern Railway Company and tried every 
means to produce artificial chatter; but did not 
find they improved the action of the boiler. Never- 
theless, he was unshaken jin his opinion that the 
chattering of locomotive engines something to 
do with the favourable results obtained with the 
boilers. Mr. Churchward had alluded to the great 
civentege of cross tubes in the box, as used on the 
South-Western Railway by Mr. Drummond. Mr. 
Halpin believed they were efficient, as placed, and 
they certainly gave good circulation. In 1871 he was 
going through the Bristol and Exeter shops at Bristol, 
with Mr. Pearson, the then locomotive superinten- 
dent ; some engines with new boilers were being 
built, and they were putting in the top of the box 
about six copper tubes, 4 in, at one end and 5 in. 
at the other. The remarkable thing, however, was 





* See ENGINEERING, July 1, 1904, vol. lxxviii., page 13. 





say. The introduction of the large boiler had 
given him great pleasure, because it was tho 
strongest ible testimony to the soundness of 
the agg, aggace he had advocated for twenty-five 
years. e various attempts to combine large 
cylinders with small boilers—notably on the Mid- 
land Railway—had resulted in failure, because the 
drivers ran their engines ‘‘ out of breath.” The idea 
was, of course, that the engine should always be run 
well linked up, so as to secure an early cut-off and 
a good measure of expansion ; but the result could 
only be got in practice by augmenting the lap of the 
valves to 1j in. or 17 in. With this great lap, 
however, the engines were very apt to ‘‘ go blind” 
in the stations. He had proposed that the difficulty 
should be got over by drilling a small hole at each 









































































































































VERDERBER’S LocomotivE Boiters ; HuncaRIAN State Raiiways. 


in the locomotive, and it was the most expensive 
. Whenever an engine came into the shops 
the boiler had to be taken from the frames for 
heavy as the upper part of the engine being 
ractically pulled to pieces. Experience on the 
reat Western Railway pointed to the necessity 
for softening waters which were unsuitable for 
locomotive boilers.. Bad water was the princi 
cause of tube troubles, broken stays, and the eating 
off of stay-heads. Another difficulty, the remedy 
for which was not quite easy to see, was that with 
large boilers it had been necessary to decrease the 
= of the fire-box. 
. Vaughan Pendred said the difficulty in deal- 
ing with Mr. Churehward’s paper was not in find- 
ing something to say, but in deciding what not to 


end of the valve; so that, although the port 
was closed, steam would be admitted to the cy- 
linders. Of course, the hole was too small to affect 
the expansion. He had heard that a similar thing 
had been done in the United States by filing 
notch in the valve at each end. The big boiler had 
come to stay. The diagrams in Mr. Churchwar«l's 
paper gave no idea of what the big-boiler engine 
was like, and he had placed on the wall an engrav- 
ing of one of the latest examples of locomotive 
construction. Mr. Pendred then gave a few of the 
leading dimensions of the engine. The cylinders 
were 20 in. in diameter, with a 26-in. stroke ; tle 
heating surface 1852 square feet, made up of 151 
square feet in the fire-box, and 1721 square feet 1n 
the tubes, the working pressure being 180 1b. to 
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the square inch. The weight of engine and tender 
in working order was 117 tons 8 cwt., 18 tons 1 ewt. 
of this being on the driving-wheels. The 
boiler could be approached from two points of view 
—one that of the driver, and the other that of the 
works manager. Anyone who, like himself, had 
stood upon the footplate of a locomotive when 
taking a heavy train up a long incline, would learn 
something of the art of firing and driving, and 
would understand the advantage the big boiler 
ve. The favourite theory respecting leaky tubes 
was that they slipped in the holes under the influ- 
ence of expansion and contraction. It was, however, 
worth notice that all the leakage took place at the 
fire-box end. In support of the view that this slip 
was the cause of leakage might be stated the fact 
that if the tube-plate were free to pant, there would 
be very little leakage. Mr. Churchward had re- 
ferred in his paper to leaving a space between the 
tubes and the barrel from top to bottom to secure 


Fig. 8. 





Fig. 9. 


difficulty by using a tube-plate 1} in. thick, which 
was planished down to a thickness of lin. The plate 
was thus hardened, and stood up well to the tube. 
The ordinary Dudgeon expander was by no means 
an unmixed good. He had placed on the wall a 
diagram of a tube-expander, invented many years 
ago by the late Mr. Exall, of Reading. This we 
illustrate in Figs. 14 and 15. It was extremely 
simple, consisting of three, four, or six seg- 
ments, either in steel or chilled cast iron. The 
use of the tool would be readily understood. 
It was put into the end of the tube, and the 
conical plug tapped with light blows. The plug 
was withdrawn, and the segments moved round, 
when the plug was pushed in again. The whole 
secret lay in the milled edges of the segments, which 
acted in a most curious way in expanding the tube. 
The speaker had had experience of hundreds of 
tubes set with this tool ; none of them leaked, and 
tubes 4 in. in diameter were readily set with it. 
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circulation. Benefit would result, not because of] Referring to screwed stays, Mr. Pendred had, 


better circulation, but because more space would 
be allowed between the side of the internal fire-box 
and the tube-ends, so that ‘‘ panting” could take 
place. He thought, however, that leakage took place 
not so much because of.sliding, but because the 
metal of both tube and tube-plate had been 
punished by the expander. The metal had been 
stressed beyond its elastic limit, and therefore lost 
grip. At Messrs. Yarrow’s works the tubes of the 
Yarrow boiler were rolled into the lower tube-plate 
by a roller-expander, worked with a motor and a 
Stowe shaft. The plate was of steel, 1 in. and 
sometimes 1} in. thick. Quite 1 in. was left 
between the tubes, so that there was a good body 
of metal to deal with. Nevertheless, great skill 
was required in rolling, and a mistake would cause 
the whole plate to warp and twist. A tube had to 
be put in one place, and another in another, so 
4s to equalise stress and prevent twisting. In a 


copper locomotive tube-plate the stressing was so 





localised to each tube that warping seldom took 
place ; but the very softness of coppe 
tightness. 

leaky tubes, 


r was fatal to 
On one French railway where they had 
they had, he understood, got over the 





he said, seen many kinds used, but the designer 
always returned to the plain straight stay. In 
France, 1}-in. st: »s had been used, and, he was 
told, with the best results. He thought success in 
this matter would be found to lie in making the 
stays flexible enough. The fire-box water space 
should never be less than 4in. wide, for the sake of 
the box as well as for the stays. Mr. Aspinall had 
held that 24in. was enough. The gain in grate sur- 
face was nothing. Taking, for example, a grate 7 ft. 
long, and cutting an inch off each side and adding 
it to the water space, the loss of area was 168 
square inches, or a fraction over a square foot 
—say 5 per cent. He was as strong an advo- 
cate for the big grate as anyone, but the boiler 
with a wide s would steam much better. He 
agreed with Mr. Hughes that ns should 
be for slow, and not fast, speeds. He would 
take the case of an engine with 18-in. cylinders and 
26-in. stroke. Allowing for clearance space, 4 cubic 
feet of steam would be required to fill the cylinders, 
With the pressure at 150 Ib, and the cut-off at one- 
third, the terminal pressure would be about 50 lb. 
The figures, of course, were only approximate, 








Something less than 4 cubic feet of steam at 50 Ib. 
pressure was therefore exhausted into the air. One 
might just as well fit a reducing valve on the top 
of the boiler, and let 4 cubic feet of steam at 50 Ib. 
pressure escape into the air per stroke. If the 
steam were expanded down to a terminal pressure 
of 25 lb., the waste would be reduced by one-half ; 
this method of putting the case might be somewhat 
crude, but would be more explanatory than elabo- 
rate formule. The advantage secured by com- 
pounding was all measured in terms of the reduc- 
tion of the pressure at the time the exhaust ports 
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opened. At slow speed the compound system 
would reduce the exhaust pressure in a way impos- 
sible with simple engines, whereas at high speeds 
the exhaust pressure was low, due to the throttling 
action of the ports. The best place to put feed- 
water into the boiler was the steam space at the 
smoke-box end, through a perforated pipe, which 
could readily be withdrawn for cleaning. There 
was an erroneous notion prevalent that steam 
would be condensed in quantity, whenever the in- 
jector was turned on ; as a matter of fact nothing 
of the kind occurred ; the method had been used in 
stationary bvilers with conspicuous success. The 
plates were spared strains, and the mud readily 
found its way to the mud-drum. If that system 
were not used, then a feed-pipe should be directed 
upwards inside the boiler, so as to deliver the water 
as near the surface as possible. 

Mr. C. J. V. Cooke, of Crewe, said that the 
method of overcdming tube and stay troubles on 
the London and North-Western Railway, since 
Mr. Whale had been locomotive superintendent, 
was by adopting plain simple engines with a rather 
old-fashioned type of boiler. The fire-box was of 
the deep kind, and they had done away with com- 
pounding ; moreover, the pressure had been re- 
duced from 2001b. to 175 1b. per square inch. 
There was no doubt that the reduction in pressure 
had an enormous effect on the work that had to be 
done at the sheds, and on boiler repairs at ‘the 
shops, for there had not been anything like the 
same troubles, as formerly, either with tubes or 
stays. He could endorse Mr, Wright’s remarks in 
reference to the coal and water used. In the South 
of England greater trouble arose than in the North, 
and water-softening was a step in the right direc- 
tion. A very important matter in connection with 
tubes and stays was to keep a strict watch on 
the people who had to deal with the engines 
when turned out of the shops, and while under 
steam. Unless the most careful supervision 
was exercised in regard to the washing oft and 
inspection of the boilers, and unless everything 
was done to avoid the accumulation of fast dirt, 
trouble would be sure to arise. The London and 
North-Western Railway boiler given in Mr. Church- 
ward’s paper was one of their older types, and 
the company were not now making boilers with 
the water-space ashpan underneath, as shown in 
the illustration. He did not consider the construc- 
tion practical. They were now making the ordinary 
type of boiler with foundation ring and deep fire- 
box. 

Mr. W. H. Maw said that Mr. Churchward’s paper 
had proved that it was possible to depart very 
largely from the ordinary type in the construction 
of a large locomotive boiler and still get satisfactory 
results. The large number of diagrams which Mr. 
Churchward had added to his paper seemed to 
indicate that it was almost im ible to go wrong 
in the general outline of the shell of such a boiler. 
At the previous meeting Mr. King had very justly 
remarked that in dealing with large boilers and 
high pressures success greatly depended on tho- 


roughly conscientious workmanship. To that the 
speaker would add that conscientious attention to 
small details was also desirable; if these were pro- 
perly attended to, there might be great variations in 
general design, as was shown by the many types of 


boiler that had been put before the meeting. He 


ital Lo a aaeaiaanae os 


Ree Ty 


379 


ENGINEERING. 


[Marcu 23, 1906. 








was glad to learn that Mr. Churchward was pleased 
with the Belpaire box. He (the speaker) had de- 
signed a good many boilers of different sizes with 
this description of fire-box, and had been very 
satisfied with the results he had obtained. There 
were, however, two or three small points in con- 
nection with the Belpaire box which required atten- 
tion, and which were sometimes neglected. One of 
these was the relation between the radii of the top 
corners of the inside fire-box and outside shell. 
Making a sketch on the blackboard, which we 
reproduce in Fig. 16, Mr. Maw remarked that the 
centre a of the curve for the outer corner should be 
on the same vertical line as the centre b of the 
curve of the corner of the inside fire-box. If it 
were not, there would be a difference in the width 
of the flats on the outside and inside boxes, and if 
the radius of the outer shell was less than shown 
hy the sketch, and there was consequently a wider 
flat surface at the top, there would be a tendency 





dada 


for the top to arch upwards when the boiler was at 
work, es the fire-box crown up with it. If, 
on the other hand, the radius of the outer shell was 
made too large, the flat surface of the shell would 
be narrower than that of the fire-box, and the two 
surfaces would be pulled downwards under pres- 
sure. In either case, with variations of pressure, 
there would be a slight ‘‘ breathing ” of the shell, 
which would cause trouble with staying. Another 
oint was that in a Belpaire boiler the area of the 
Back plate was pater sone larger than in the 
ordinary locomotive fire-boxes, and special attention 
had therefore to be paid to the longitudinal stay- 
ing. He would be very glad if, in replying to the 
discussion, Mr. Churchward would explain how he 
stayed the back plate of the fire-box casing in the 
case of the conical barrelled boilers he had in course 
of construction. Were the stays carried right 
through the boiler to the front tube-plate, or were 
they attached to the barrel? Mr. Halpin had spoken 
of the effect of vibration in improving circulation ina 
locomotive boiler. Notwithstanding Mr. Halpin’s 
want of success in his experiment in artificial vibra- 
tion, the speaker thought there was much in what 
he had said. Every locomotive engineer who 
used locomotive boilers for stationary purposes had 
strongly brought home to him the fact that the 
boiler will not do so well in stationary work as on 
locomotives. Any small defects in provision for 
circulation were much accentuated when the boiler 
was fixed. Experience with a particular type of 
locomotive boiler would be obtained more quickly 
by using it as a fixed boiler than by — 
it on the road ; of course, working it equally ha 
in the two cases. In connection with the circula- 
tion, he would direct attention to the advantage 
of using a wide water space at the front of the 
fire-box under the barrel. It was a common thing 
for this water s to be made less than desir- 
able, but in the Great Western Company’s engines, 
illustrated in the paper, ter width was allowed. 
In stationary work he had increased this water 
space up to 6} in., with the advantage that when 
the boiler was working hard a good supply of water 
was got down to the fire-box sides without interfer- 
ing with the supply that had to rise up close to 
the tube-plate. There was another advantage re- 
sulting from a wide front water space, which the 
speaker illustrated by the sketch reproduced in 
ig. 17. This figure showed that by the employ- 
ment of a wide water space the vertical seams of 
rivets of the inside fire-box and fire-box shell could 
be kept well clear of each other, whereas with a 
narrow front space it often happened that these 





lines of rivets came opposite each other. About 
fifteen years previously he had been asked to 
examine the drawings of a rather large locomotive 
boiler which had been used on shipboard, and 
which had given great trouble. In that case the 
front end of the fire-box had been widened, in 
order to get in as many tubes as possible, with the 
consequent reduction of the water space. He found 
on drawing out a section through the two lines of 
rivets that only a space of @ in. was left between 
the rivet-heads, as shown in Fig. 18; and through 
this narrow space the supply of water to the sides 
of the large fire-box had to flow. The consequence 
was that the whole of the lower stays of the boiler 
leaked very quickly and the plates became damaged. 

Mr. Lawford H. Fry, of the Baldwin Locomo- 
tive Works, Philadelphia, said that Mr. Church- 
ward had called attention to the large size of 
American locomotive boilers, a feature due to the 
arduous requirements of the service in America. 
For example, the Chicago, Burlington, and Quincy 
boiler, shown in Fig. 9 of the paper (see Plate XL., 
published with our issue of Sdener 23), belonged 
to a four-cylinder compound engine which hauled 
a passenger train of ten cars, weighing 430 English 
tons, exclusive of engine and tender, at 48 miles 
an hour, on a division with an average rise of 1 in 
248, and a maximum rise, 15 miles long, of 1 in 155. 
This engine has shown itself capable of taking a 
twelve-car train, weighing 495 tons, over this divi- 
sion at 42 miles an hour; four stops were made, 
which were not included in the speed. The Atchi- 
son, Topeka, and Santa Fé Company’s tandem 
compound, of which the boiler was shown in 


‘| Fig. 4 of the paper, hauled trains of 1200 tons 


behind the tender at an average speed of 20 miles 
an hour, on an up-and-down run with ruling 
gradients of 1 in 150. In a recent paper before 
the New York Railroad Club, the performance of 
the Mallet engine of the Baltimore and Ohio Rail- 
road, illustrated in Fig. 1 of the paper (see Plate 1X.., 
published with our issue of February 23), was 
described. On a division with an average rise 
of 1 in 236, and a ruling grade of 1 in 100, this 
engine hauled thirty-six cars, the cars and loading 
weighing 2120 tons, at an average speed of 104 
miles an hour. In America, as elsewhere, there 
were fire-box and flue troubles, but these did 
not seem to be directly due to increase in size of 
the boilers, but to the increased pressures and 
demands for higher duty which had taken place 
concurrently with the increase of size. In endea- 
vouring to overcome boiler troubles, two points 
were of the first importance—the quality of the 
water and the circulation of the water in the 
boiler. The American railroads were installing 
water-softening appliances in large numbers, and 
care was being given to the proper choice of water 
supply. On the Pennsylvania Railroad a special 
pumping station had been built. On the Union 
Pacific Railroad water-softeners capable of purify- 
ing 3 million gallons had been installed in all 
water districts. The Pittsburg and Lake Erie 
Railroad had equipped the entire road with water- 
softeners. A Committee of the Master Mechanics’ 
Association reported at the meeting last year that 
the cost of purifying water for locomotive use was 
more than offset by the reduction in the labour cost 
of caring for the boiler in the round-house, and 
the benefit gained by freedom from leaky tubes 
was clear profit. On a division of the Union 
Pacific Railroad, where the water was particularly 
bad, the introduction of the use of soft water had 
increased the length of life of the flues from about 
six or ten months to 24 years. Given good water, 
it was necessary to feed it to the boiler properly. 
The use of an injector while locomotives were 
standing was a very fruitful source of tube trouble. 
The difference of temperature between the top and 
the bottom of the boiler might amount to 200 deg. 
Mr. Wells, of the Chicago, Burlington, and Quincy 
Railroad, had shown clearly that a very large pro- 
portion of leaky flue sheets was due to this cause. 
The stay-bolts and fire-box side sheets suffered 
from a lack of circulation in the water space. Where 
vigorous evaporation took place, the water space 
should be as wide as practicable. The steam should 
be enabled to rise from the fire-box sheets without 
interfering with the water descending to replace it. 
In a wide fire-box over the wheels that condition 
was obtained by making the fire-box side sheets 
vertical, or by making the crown-sheet wider than 
the grate. If the crown-sheet were narrower than 
the grate, the steam, in rising, would leave the fire- 
box side sheets and interfere with the descending 





current of water. If this condition were combined 
with narrow water-spaces, and the boiler were 
forced, the steam would lift the water bodily ; ihe 
side-sheets would be overheated, and stay-bolt and 
side sheet failures would result. This was illis- 
trated by an experience some years ago on 
the Chicago, Sula: and Quincy Railroad, 
A series of engines were built with inwardly-slop. 
ing side sheets, and almost from their start in 
service the stay-bolts gave trouble. The trouble 
was removed by remodelling the fire-boxes, and 
making the side sheets approximately vertical, 
In America steel fire-boxes, with iron stay-bolts, 
and wrought-iron or steel plates, were, of course, 
the universal practice. The stay-bolts were usually 
1 in. in diameter, spaced from 3} in. to 4 in. apart, 
and had tell-tale holes, ,°, in. in diameter, drilled in 
1} in. from the outside, to show if the stay broke 
in service. American engineers had not accepted 
large locomotives without questioning the desir- 
ability of their use, but in service the large engines 
had given satisfactory results. The Pennsylvania 
Railroad engines, Class H 6a, of which over 500 
had recently been delivered by one builder, had 
2843 square feet of heating surface. The Atchison, 
Topeka, and Sante Fé Railroad had in service 135 
tandem compound engines with boilers of the type 
shown in Fig. 4 of the paper ; these had nearly 4800 
square feet of heating surface. The Baltimore and 
Ohio Railroad Mallet compound, with 5600 square 
feet, had given such encouraging results that the 
Great Northern Railroad of America was having 
built five still larger Mallet engines, with 57 
square feet of heating surface and 78 square feet of 
grate. They would weigh in working order, exclu- 
sive of tender, about 355,000 Ib., or 158 tons 9 ewt. 
These engines have two high-pressure cylindeis 
23 in. in diameter, with a 32-in. stroke, and two 
low-pressure cylinders 35 in. in diameter, with a 
32-in. stroke. 

Mr. W. H. Moss, who was called on by the 
Chairman, feared that he had little to say that 
would be germane to the question, as he was a 
marine engineer, and not a locomotive man. In a 
locomotive boiler, with strong suction draught, 
there was always a tendency for the flame to be 
drawn towards the centre line of the front plate 
of the fire-box. He would therefore think that 
circulation would be assisted if the centre vertical 
row of tubes were omitted. The arrangement 
might have the effect of drawing the water from 
the sides of the boiler to the centre space. 
Twenty-five years ago it was a practice, if a koiler 
primed, to take out a vertical row of tubes, and 
this generally cured the evil. He thought that a 
study of the mechanical efficiency of the engine 
might lead to the removal of difficulties. 

Mr. Churchward, in replying to the discussion, 
said Mr. Hughes had custo’ upon the most crucial 
point when he referred to water-softening. The 
secret of success with the high-pressure and high- 
capacity locomotive boilers of modern times lay in 
water-softening. Pressures and dimensions were 
increasing, and he believed it would be imprecti- 
cable to maintain them unless the water problem 
were attacked. As was probably well known, his 
company were proceeding to soften water cn a 
pretty large scale. Generally, softening of watcr 
greatly moderated tube troubles, so that the diff'- 
culties with pressures of 200 lb. to 225 lb. were nct 
proportionately greater than those which occurred 
when hard water was used at lower pressures. In 
regard to the heat-storage system, anyone studying 
the drawings given in the paper would see that 
to a large extent this storage of heat was being 
obtained in the boilers themselves. In the Great 
Western standard boiler there was a clear 2-ft. space 
between the roof of the fire-box and the inner 
top side of the casing. With this clear space. in 
height for an average of 9 ft. long and 5 ft. wide, in 
addition to what could be got into a 15-ft. barrel, 
it would be clear that above the working Jimit of 
water, of about 3in. on the top of the box, it 
would be possible to put a very large amount of 
water into that boiler, warming it on the way down 
an incline, in order to use the hot feed thus made 
available when the engine was mounting a bank. 
This, in effect, rendered the larger boiler more 
efficient and economical than the older and smaller 
one. The method was adopted to a very great 
extent in the modern high-pressure French boilers. 
Mr. Hughes had referred to piston valves. 1 bis 
was a matter he would go into, and he thou uht 
it would not be unprofitable to raise a dis 
cussion on the subject at some future meetin: 
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FLOATING FIRE-ENGINE AT BREMEN. 
(For Description, see Page 373.) 














Fig. 136. 


Mr. Pendred’s remarks on feeding water into the 
=< § : | steam space were interesting. Mr. King and he 

(9265.4 ihe, p — |had done a great deal at Swindon in their 
, | efforts to devise some practical means of feeding 
the water through the steam. Mr. Maw had 
told him of certain arrangements he had made which 
/had been very successful in that direction. The 
speaker could see no reasonable objection to feed- 
|ing the water through the steam; it would cer- 
tainly prevent those local differences of tempera- 
ture which were undoubtedly the cause of a good 
. deal of boiler trouble. At all events, he proposed 

FIRE ENGINES to experiment as thoroughly as he could until some 
success was attained. In regard to Mr. Cooke's 
statement, that they were reducing pressures on 
° the London and North-Western Railway, he could 
only wish he was ina position to follow the example. 
He could quite realise that with the simpler type 
6 


Mr. Hughes had also alluded to the advantage | 
of compounding at low, rather than high, speeds. | 
He would say that that was not the experience | 
of the Great Western Railway with the French | 
four-cylinder de Glehn compound engine. heed] 
compound engine would run at 70 miles an hour 
with a pull of two tons on the draw-bar, and it 
needed a very good engine to do that. One speaker 
had criticised his remarks upon wide fire-boxes, 
and had stated that in some cases within his ex- SS 
perience these boxes, when burning poor coal, had N N 
not been successful with such coal. Mr. Churchward N : 
could only assume that either the coal must have | 
been too poor or the box not wide enough. The} 
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same gentleman had asked for data concerning the; |, === of boiler they experienced less trouble on t 

leakage of tubes with the large high - pressure | a ae Fa 1: = London and North-Western Railway—certainly 
boilers. Mr. Churchward would only say that | = si eres | less than with the boiler which he had been so un- 
they did not have that excess of leakage which was Fic. 187. New Bremen Frme-Sration | fortunate as to illustrate in his paper. It was not, 


expected to follow from the abnormal powers and | however, his fault that the older type of North- 
pressures used on the Great Western. With long | | Western Railway boiler had been introduced. He 
tapered boilers, 27 or 30 ft. in length, partially full | ject for discussion, but he did not believe that the | had applied for an illustration of a simple first-class 
of water, when going up or down hill, and putting locomotive boiler would not steam unless shaken | boiler, and he received the print which appeared in 
the brake on, or accelerating quickly, there would | up. He would imagine a locomotive type of boiler | the paper. If Mr. Cooke would give him the 
be a heavy flow of water from one end to the other. | installed to work a stationary engine with 18 in. ‘opportunity, however, he would be pleased to in- 
The smoke-box tube-plate being narrowed down to | by 30 in. cylinders, and running at 300 to 350 | ¢ ude a later type. Mr. Maw had pointed out 
the smallest diameter into which the tubes could | revolutions per minute, the cut-off being 20 per | some very important points in regard to the curves 
be got, not so much room was left for the water to|cent.; under these conditions something would | in the plates of Belpaire boilers, and in so doing 
get away from the fire-box, and so uncover the|be going up the funnel of the boiler that | had touched upon the main difficulty with a Bel- 
crown. Mr. Jones had alluded to the probable would make it steam. When running at high | paire box of balancing in all directions. The 
trouble arising from the different materials used | speed there was considerable air pressure, not | arrangement of the riveted joints at the corners of 
respectively in the tubes and in the barrel of |only that induced by the jet apparatus in the | the fire-box and shell, where the rivets were brought 
the boiler. He thought the matter had not | smoke-box, but also the draught into the ash-pan cmeesie to one another, was a very seridus matter. 
received the attention it deserved. The prin-|due to passing through the air. Mr. Wright|Mr. Maw had asked him to say something about 
ciple of doing away with the fire-box was par-|and Mr. Cooke had criticised the shallow fire- | staying the area of the back-plate of a Belpaire 
ticularly interesting to him, because he had long! box adversely. He himself objected to the shallow fire-box shell. In their application of the Bel- 
been scheming to this end; but his plans had in-| box, but he knew of no way of evading its use. | paire boiler they reduced the width of the back- 
varially resulted in just a collection of tubes, run- | They used a long lap to their valves on the Great plate, so that they could get the stays clean 
ning in all directions, and when he looked at the Western Railway, and had surmounted the diffi- through from plate to plate, and the areas were 
number of joints and other disadvantages, he con- | cuities to which Mr. Pendred had referred by fairly well balanced. They made the throat-plate 
cluded that there would be as many o portunities | increasing the travel and cut-off, so that there was 5 ft. 9 in. across, and the back-plate 4 ft. 6 in. to 
for trouble in doing away with the fire-box as there | not that sticking on centres, when in stations, with | 4 ft. 9 in. He agreed that difficulties might occur 
Were in maintaining it. He considered that the diffi- | a cut-off as low as 75 per cent. They had derived through working injectors while engines were 
culty of firing the long box was often unnecessarily | great advantages from increasing the lap. the engine | standing, as mentioned by Mr. Fry. Feeding the 
assuiued. With a proper slope, a 9-ft. or 10-ft. _ working more economically the whole time. If | water through the steam would no doubt remedy 
box could be easily fred ; in fact, he believed, with |Mr. Hughes could get over his objection to the some of the trouble. He had expected some 
less trouble than with the old 7-ft. boxes of straight | piston valve, he would experience no difficulty in reference to the fact that sling-stays were not 
construction. In an ordinary long box about 75|\ the matter. It was not possible to run a 20-in. | used on the Great Western Railway, straight stays 
per cent. of the coal was put upon the flat part of | flat valve at 350 revolutions a minute on a 6-in. | being put from the front to the k of the box. 
the grate over the trailing axle, and it would then | or 7-in. stroke without causing trouble, especially | It had been his experience that ray were 
feed down the sloping part. Referring to vibration, |if there were 220 lb. of steam at the back of | quite unnecessary. Amongst twenty boilers they 
shaking a boiler to make it steam was a pet sub-| it, yet this could be done with a piston valve. 








had built ten having three rows of slings, and ten 
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GERMAN CHEMICAL FIRE-ENGINES. 
(For Description, see opposite Page.) 
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Fies. 140 ro 144. Bremen Coemicat Fiare-Enorne ; 1903 Tyrer. 


were built with direct stays from plate to plate all|encourage the use of sling-stays. In conclusion,| The proceedings then terminated. The next 
along. The working of these boilers was carefully | the s er thanked the meeting for the attention | meeting of the Institution will be held on Friday, 
watched, with the result that there wag nothing to thay hed given him, April 27. 
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Fic. 145. Srpe View, with Futt Equipment. 
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THE CONTINENTAL FIRE SERVICE. 
By Epwiy O. Sacus, F.R.S. Ep., Architect. 
(Continued from page 236.) 
GeaMany.—Bremen Fire BricaDE; CHEMICAL 
FIre-ENGINEs. 

A Iy the same manner as the Hanover Fire Brigade 
4s, in two earlier articles, been described mainly 
®n account of its pioneer experiments with self- 
propelled equipment, so the Bremen Fire Brigade 
requires description primarily as the original home 
“dl _ chemical fire-engine as used on the Con- 

ent, 
— I would immediately mention that the 
chemical fire-engine, as used on the Continent, is 
Popularly described in Germany as a “ gas-engine,” 
and is really simply an engine by which plain 











146. 





water is applied to a fire under pressure of CO, 
carried in one or more cylinders. The chemical 
engine of the Continent must thus not be confused 
with the chemical engine of the United States, 


which frequently carries water that has been | 


chemically treated with salts, &c., with the in- 
tention of rendering such water more efficient in 
the extinguishing of a fire. The Continental 
chemical engine should really be called a CO, fire- 
engine, to distinguish it from what is more 
generally known as a chemical engine ; but for the 
ep of these articles the latter description will 
retained. 

The Bremen Fire Brigade has had the great ad- 
vantage of being commanded for a number of years 
by a chief officer (Herr Dittman) of great technical 
ability, who has been personally much interested 


in the development of the chemical engine, the 
80 ft. long ladder, the planning of fire-stations, and 
the general fire-preventive movement ; and I hold 
that the evolution of the chemical engine, as now 
used throughout Northern Europe, is practically 
entirely due to his work. 

Bremen has had a professional fire brigade since 
1870. The brigade was formed by a chief officer 
transferred from Dantzic, who within a few months 
formed a brigade with a personnel of 97 of all ranks. 
Being constituted on a sound and practical basis, 
with a sufficient personnel to do the fire-service 
work of the city efficiently, the development of the 
brigade, from a technical point of view, has been 
somewhat remarkable; for, although there has 
been a comparatively small increase in the personnel 
since 1870, compared with the increase of popula- 
tion of the city, its larger number of buildings, and 
its rapidly-growing fire risks—i.e., the brigade is 
even to-day only 173 strong all told—it is second to 
none in organisation, administration, equipment, 
and tactics, 

The Bremen Brigade, according to last year's 
report, has six fire stations. Of these, the first— 
the headquarters—is' manned by two units, the 
one comprising four appliances—namely; a chemical 
engine, trap, long ladder, and a steam fire-engine, 
and the second comprising a heavy hose-trap and a 
hydrant-trap. 

The second station has the more usual German 
unit of three appliances—i.e , a chemical engine, a 
long ladder, at a steam fire engine. This more 
characteristic unit is also to be found at the brigade's 
| third fire-station. At the fourth and fifth fire- 
| stations there are respectively a unit of two land 
| appliances—i.e., a chemical engine and a steam 
fire-engine, supplemented by a fire-float, each for 
dock and harbour work. 

These fire-floats are attached to some of the 
Bremen fire-stations, and are necessary on account 
of the special hazards of the warehouse class com- 
mon to a port of this description. No types of fire- 
floats having previously been illustrated in these 
articles, plans and sections of the fire-floats used at 
Bremen are shown in Figs. 132 to 135, page 371. 

There are two of these floats available, and their 
| special feature is the arrangement of the revolving 
branch which is forward of the funnel, and of 
which a photographic detail is shown (Fig. 136). 
Under the revolving branch there is a connection 
box, to which eight steamer hose-connections can 
be attached, and there are also two special connec- 
tions for hose of special diameter. The float illus- 
trated has a length from stem to stern of 17 metres 
(55 ft. 9 in.), a width of 4.50 metres (14 fc. 9 in.), 
and draws forward 125 centimetres (4 ft.), and at 
the stern 150 centimetres (5 ft.). 








The sixth fire-station (Fig. 137) has only just 
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been opened, and at present only has a chemical 
engine. It will be shortly equipped on the same 
lines as the fourth and .fifth stations. An am- 
bulance service, which is carried on in conjunction 
with the brigade’s regular work, has a horse 
equipment, comprising an ambulance carriage, with 
the necessary horses at the first, second, third, 
and fifth of these fire-stations respectively. 

Turning now to the German chemical engine as 
originated, improved upon, and used at Bremen, it 
is necessary to fully understand that the idea for a 
CO, engine was developed from a wish on Herr Ditt- 
man’s part to simplify the principle, practised in 
Berlin, of a horsed manual always turning out 
together with a horsed water-barrel. In the 
earlier days, when a manual arrived at a fire in 
Berlin, the water-barrel drew up alongside, and the 
water first applied from the manual was taken from 
the water-barrel until the hydrants had been found, 
and the necessary hydrant connections had been 
made. The joint work of the two appliances was, no 
doubt, very useful, but it meant that the brigade 
must carry its own pumpers, and run two pairs of 
horses and two vehicles—a very cumbersome and 
expensive turn-out. 

The intermediate step between the joint horsed 
manual and the horsed water-barrel was an attempt 
to create a combination appliance comprising a 
water-barrel with manual fittings, This kind of 
intermediate combined manual and water - barrel 
appliance was, as a matter of fact, introduced 
into several German cities in the early ‘nineties. 
Further, the deceased Chief Officer Witte, of 
the Berlin Fire Brigade, had recognised that 
CO, would be the most useful means for apply- 
ing power for fire-brigade purposes, and various 
experiments were tried, under his supervision, to 
obtain a combination appliance; but, curiously, 
instead of developing in the direction of the CO, 
engine of Breen, they rather resulted in attempts 
to apply CO, to steam fire-engines for the purpose 
of being able to get up the pressure in the boiler 
rapidly when turning out to a fire, on lines later 
developed by Chief Officer Bandau, of the Leipsic 
Brigade, who eventually evolved a kind of com- 
bined CO, engine and steam fire-engine, with which 
I will deal later; but all the intermediate steps 
only resulted in appliances that did not come to 
stay. 

The first distinct introduction of a chemical en- 
zine, as we now find it throughout Germany, took 
place at Bremen. The programme for Bremen’s 
first appliance was to construct a single two-horsed 
vehicle which would carry a foreman, a driver, and 
four men, some hook-ladders, life-saving appliances, 
and enough water, under pressure, and hose to be 
able to attack a fire for the first few minutes, whilst 
the hydrant or steamer were being got ready. 
Such au appliance was actually put into service in 
1889. The intention had been to construct the 
appliance to carry 1500 litres (330 gallons) of 
water, but this was found impossible, owing to the 
appliance becoming too heavy, and, as a matter of 
fact, the first appliance actually put into operation 
at Bremen carried 700 litres (154 gallons), or half 
the amount that was intended ; but it has since 
been generally found that 500 litres (110 gallons) 
is the most practicable quantity to carry. The 
Bremen appliance of 1889 (Fig. 138, page 372) 
found great favour, and was much appreciated 
in many directions; and when the more improved 
appliances were got out by Chief Officer Dittman, 
their gradual application followed throughout Ger- 
many; Breslau, I believe, being the first to 
follow the Bremen example. In fact, at the com- 
mencement of the present century, practically every 
leading German-speaking professional brigade had 
introduced this appliance, and since then it is 
practically a sine gud non with every individual 
unit of a German force. Vienna, as I have already 
indicated, although not on German territory, was 
the first brigade on the Continent to adopt this 
appliance on a very large scale, utilising the 
Bremen pattern and improving upon it; and, in 
fact, as indicated elsewhere, there have been no 
less than thirty such chemical engines in the 
Vienna force during the last ten years. No higher 
appreciation can be accorded to an appliance than 
such immediate wholesale introduction by the 
Vienna brigade. 

According to Chief Officer Dittman, CO,, as 
utilised for his work, is stored in the cylinders at 
52 atmospheres, at a temperature of 15 deg. 
Celsius, and at 100 atmospheres at 45 deg. Celsius, 
and for this reason the question of placing the 


cylinders in such a way that they do not get into 
unnecessary heat has naturally been borne in mind; 
all cylinders should be tested, so that they do not 
burst under 350 atmospheres. The risk, however, 
is considered infinitesimal, and up to the present 
there has been no accident in the way of explosions 
at fires of cylinders carried on chemical engines, as 
based on fifteen years’ experience. According to 
Chief Officer Dittman’s ideas, two cylinders should 
always be carried, and each cylinder should have 
its own direct connections with the water-tank. 
The moment a hydrant has been got to work it is, 
however, customary in Germany to connect up the 
hydrant with the hose from the chemical engine by 
attaching the hose from the hydrant to a three-way, 
whereupon the chemical engine is closed down, and 
gets out of the way. Of course, where the fire 
appears to be becoming a serious one, a connection 
can be made from the steamer hose. 

In the illustrations presented in Figs. 138 and 139 
one can clearly see the evolution from the Bremen 
chemical engine of 1889 to that of 1896, and 
again to that of the present type in use, which 
was constructed in 1903, to hold 455 litres (100 
gallons) ; and it will be easily observable that 
each pattern is an improvement on the last ; and 
perhaps no more instructive piece of fire-engine 
designing can be presented than the series of illus- 
trations showing the evolution of the German 
chemical engine. I have previously illustrated the 
Vienna chemical engine (see Fig. 19, page 107, 
vol. lxxix.), and, later, I shall also show chemical 
engines as utilised in Hamburg, Stettin, Breslau, 
Leipsic, and elsewhere ; for whilst the principle is 
identical for all these engines—i.e., although they 
are designed on the same basis—there are certain 
variations which have to be adopted to meet local 
circumstances, and the manner in which the 
various requirements have been met is highly in- 
structive. 

A special feature cf the 1903 Bremen type of 
chemical engine (see Figs. 140 to, 146) is its com- 

ctness. In reality the appliance practically 
ulfils all the purposes of a first-aid engine, for 
besides carrying the necessary water under pressure 
to the extent of 455 litres (100 gallons) and the ordi- 
nary supply of hose, there is an unshippable hose-reel 
with a suitable additional supply of heavy hydrant 
hose and hydrant gear, and there are also all the 
necessaries for hook-ladder work in the form of 
ordinary hook ladders and collapsible hook ladders. 
The hose for the first attack is flaked, so that it can 
be easily drawn out, either to the right or left of 
the appliance, according to the location of the fire. 
The hook ladders are so stowed that they can be 
most easily lifted out of their frame,. whilst the 
unshipping of the hose is done by the mere push- 
ing of a Eat which does all that is necessary. 
The appliance will comfortably carry six men, 
which is, of course, an ample complement for an 
engine of this description. Engravings from work- 
ing drawings are published, showing how the ap- 
pliance is put together, and details have been 
added of the tank and CO, carboys. 

It should be noted that, as with many other of 
the German appliances, there can be no question 
of patents, monopolies, or, in fact, any proprietary 
rights, the principles of the appliance being well 
known and common property, whilst details worked 
out by individual chief officers of fire brigades 
are rarely, if ever, protected by trade-marks or 
patents. Appliances of this kind are, for the 
most part, actually made in the workshops of the 
fire brigade, the men’s spare time being thus 
usefully employed, although it sometimes happens 
that some of the finer parts have to be made out- 
side the brigade and are then assembled at the 
shops. 

It would be well to note what this compact 
chemical engine carries in the way of extra gear. 
There is 450 ft. of flaked hose of 45 millimetres 
(1? in.) diameter, and 300 ft. of hose of 75 milli- 
metres (3 in.), with hose-reel. There are three 
hook ladders, one life-saving apparatus, one 
jumping-sheet, a smoke-helmet complete, and a 
Gas number of minor tools ; also spare branches, 
a two-way piece, and some spare connecting-pieces. 

The Bremen chemical engines always work under 
4 atmospheres pressure, and practice has shown 
that 1 kilogramme of CO, is necessary for storing 
100 litres of water. For a 500-litre tank it is thus 
necessary to carry not less than 5 kilogrammes of 
CO,, but 6 kilogrammes are preferably carried, as 
there is always a slight tendency to waste of pres- 


appliances two carboys are always employed with 
a view of avoiding the possibility of a hitch 
through failure of one of the connections, and also 
with a view of having a stand-by. 


(To be continued.) 





WEST RIDING RIVERS. 
(Continued from page 299.) 

III.—Tue 1901 Bru.—Txe Lorps Comuirrer. 
Tue contending parties met the Lords Committee 
on July 14, Lord Clonbrock occupying the chair, 
Rarely have counsel had a more difficult opposed 
Bill to steer when appearing before a second Uom- 
mitee after rude handling in the first. If they 
pleaded that their own scheme was now inadequate 
for its purpose, a better reason for summary rejection 
could not be given. If, on the other hand, they 
pleaded that notwithstanding that the land which 
was absolutely necessary had been taken away, the 
scheme was reasonably sufficient for present needs, 
that was exactly the ground of their opponents, who 
could show that with their alternative scheme of 236 
acres—but 38 acres short of the area left by the 
Commons, which could be covered by gravitation 
—practically equal results could be attained. Land 
treatment was gone, and either area would give 
room for three times the necessary capacity of 
bacteria beds. This being so, why should the 
Committee sanction the intrusion of the tanks into 
the most private and most beautiful part of the 
estate, within 300 or 400 yards of the hall, and co- 
extensive for nearly half a mile with the only car- 
riage-road leading to the finest parts of the sur- 
rounding country? The dilemma was complete. 

The transformation of the scheme and the 
strenuous opposition still before them had shaken 
counsels’ confidence. They admitted that the 
ladies (not their witnesses) had been too per- 
suasive for them, and had cut them down to 310 
acres ; they yielded because the ladies were obsti- 
nate. Yet a moment later it was admitted, in 
reply to the Committee, that in a very short time 
—in the near future—more land must be got, 
which meant nothing less than the original scheme. 
This satisfied the Committee that the Misses Stans- 
field were still fighting for the possession of their 
inheritance; which, to say the least, was an 
ominous beginning, ushered in by halting logic. 

The estimated cost of the new scheme was, 
133,2501. for the tunnelled outfall sewer, and 
440,250/. for the land and sewage works, making a 
total of 573,500/. Ihe Bradford sewage engineer, 
Mr. Garfield, again insisted upon the vital neces- 
sity of the site of tanks, practically the only feature 
left of the ruling idea of the original scheme of 
treatment. When pressed for his reasons, it 
proved that it was not on account of the levels of 
the land granted by the Commons, but on account 
of those of the land refused by them. He could 
not say what area of bacteria beds would be re- 
quired for the scheme in its present shape. He 
was not even in a position to say where they would 
be put (369, Lords). 

On the other hand, their opponents were pre- 
pared with a plan showing the approximate posi- 
tion of the whole of the tanks and contact beds on 
their alternative scheme, prepared from actual 
levels, and drawn to a proper scale, though not in 
detail. Even the coal balance of land available 
for filtration could not be stated by the promoters. 
Clearly, therefore, the Committee were being asked 
to pass what, in the view of the Corporations 
advisers, was not a complete working scheme. 
There would have to be another application to 
Parliament for more land (391, House of Lords 
Minutes). : 

The severity of the cross-examination may be 
judged from the fact that while, for the examina- 
tion-in-chief, 91 questions sufficed, no less than 
152 questions were put in re-examination. A g00 
deal was made of the ‘‘ mandate of the Local 
Government Board” implied by their grant of the 
provisional order of 1899, and rejected by Parlia- 
ment. But that order was in respect of a scheme 
of tanks a mile distant from those of the present 
scheme, and at an elevation of 40 ft. below them. 
This plea, too, was put forward in a case in which 
the higher elevation was claimed as a vital neves- 
sity! Surely a clearer non sequitur never exis! ed, 
In addition, there was the plea of urgency from 
pressure by the West Riding Rivers Board. 

When Mr. Garfield’s evidence was completed, 








sure in rapid handling. Throughout the Bremen 





Mr. Pember, for the owners of Esholt, at once 
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seized the opportunity which had been given to 
him. He arose and said :—‘‘ Now, my Lords, I am 
going to take a course which is not a very ordinary 
one. You have now heard the evidence of the 
gentleman who has told you that he is the re- 
sponsible officer for the management of sewage 
affairs at Bradford. He is the responsible engineer 
for this scheme. He tells you that the present 
scheme, truucated as it is by the House of Com- 
mons, is altogether unsatisfactory and incomplete ; 
and he says further that our scheme, which we 
suggest for the sake of peace, is still more so; and 
the question I think must be present to your 
Lordships’ minds, how far it is worth your while to 
waste your own time and the time of Parliament, 
and the expenses of everybody, in proceeding 
further with this matter.” 

The promoters demurred to this, and, after a 
little discussion, the room was cleared, and pre- 
sently the chairman announced that they were 
prepared to hear the evidence of the other 
witnesses, but that they wished to say that what 
would weigh with them chiefly was the question, if 
it could be answered, of how far the proposed works 
were a complete scheme or not. That was the 
point on which they wished to hear the promoters. 

The dilemma was now complete. The pro- 
moters had not only to face the drastic treatment 
of their scheme in the Commons Committee, but 
to extenuate, minimise, or otherwise counteract the 
evidence of their own engineer, which was through- 
out an emphatic protest against the disastrous 
effect of such treatment. This evidence cast no 
reflection upon him, being in logical pursuance of 
the concerted policy of the Corporation. 

Mr. Mansergh was again faced by his approval of 
the Frizinghall site in 1894, on which 100,000/. had 
been spent, and again avowed that ‘‘ mistake.” 
Lord Bray went to the root of the matter by asking, 
‘Then in your opinion, whoever advised them to 
go to Frizinghall made a very serious blunder, and 
ought to have pointed out that it was inadequate, 
and that the only site was the Esholt estate ?”’— 
‘There is no doubt about it, my Lord.” The pre- 
sent scheme, Mr. Mansergh said, was only partially 
satisfactory. He treated it asa mutilated scheme, 
insufficient to deal adequately with the sewage of 
to-day. Still, an enormously improved effluent 
could be got, compared with the crude sewage. 
Mr. Tindal Atkinson pressed him hard as to certain 
recent evidence. In connection with the Derby 
Corporation Bill of that same session he had told 
the Committee that Manchester proposed putting 
the effluent from the second-contact beds directly 
into the Ship Canal without land treatment ; and 
that if it could go into the Ship Canal (a waterway 
almost stagnant), it could go into the River Derwent 
—a comparatively pure stream. 

In the same case he had made the following 
statement :—‘*I think that the report of Mr. 
Frankland and Messrs. Latham and Perkin [re 
Manchester sewage] is a very valuable report, and 
one that great weight should be attached to, be- 
cause they were going seriously into the whole 
matter; and I thmk they were right in the con- 
clusion at_ which they had arrived.” That conclu- 
sion was that land filtration was not required after 
bacterial treatment. Proceeding, Mr. Mansergh said 
that the population of Bradford might double itself 
in the next twenty years, forall he knew. Hitherto 
it has taken fifty, and now the prospect of doubling 
fades still further into the future. But if it 
doubled in ten years, that would seem to be an 
irresistible argument for the opposition, inasmuch 
as the 400 acres of indifferent land, if insufficient, 
would be useless, and must give way to scientific 
filtration. 

By this time the Corporation’s counsel appeared 
to see that the policy of running down a scheme 
which they desired to carry was likely to defeat its 
Own purpose, and henceforward a more sanguine 
view is to be seen in their evidence. Sir Henry 
Roscoe, the next witness, thought that the re- 
duced area would enable the Corporation to treat 
a whole of the sewage in a fairly satisfactory 

nanner, 

Ir. Chatterton was of opinion that, although not 
perfect scheme, a scheme could now be carried 
cut which would make the River Aire ‘‘ to all 
intents and purposes a very good river.” The change 
in the river would be enormous. ‘It would make 
tt as good for practical purposes as most of the 
nivers of England.” To transform thus the black 
current of the Aire would, indeed, be an astonish- 
ing feat, no matter how or by whom it was accom- 


a 





plished ; but if it could be done with 310 acres, of 
which the witness said (963) that 100 acres of it was 
utterly out of the question, being too high, there 
certainly would be no great difficulty in doing it with 
238 acres, 95 per cent. of which was put forward 
as available. He alsosaid it would serve for ten or 
twelve years—a liberal admission, all things con- 
sidered—-and especially the fact that 500 acres down 
the valley pe « be commanded at any future time. 

Mr. Chatterton gave strong evidence. He 
averred that with care there would not be any 
smells whatsoever, arising from the sewage-tanks, 
which would affect the hall. The real objection, 
which he admitted, was sentimental. Mr. Pember 
laid hold of this. ‘‘If the objection to having these 
tanks so near the hall is purely sentimental, I 
suppose you mean they can be so managed as to 
get rid of all smell whatsoever ?’—‘‘ Outside the 
curtilage of the works.” ‘‘Then why not take 
these tanks, so far as they are concerned, to 
Frizinghall?’ The answer was that Frizinghall 
was a most unsuitable place, but in what respect 
unsuitable, apart from smell, was not made clear. 

Mr. James Watson, M. Inst. C.E., also thought 
the area was sufficient to make an enormous im- 
provement in the river. One of those questions so 
dear to counsel, which are often the Nemesis of 
strong evidence, was put by Mr. Longstaffe (1051) : 
—‘*Here is a question you can answer ‘ Yes’ or 
‘No’ to, and I do not really mind which. Do you, 
or do you not, agree with Mr. Garfield when he 
says that this scheme, which you are now support- 
ing, will satisfy neither the Local Government 
Board nor the Rivers Board ?’—‘*I do not see 
why it should not, and I do not agree to that 
extent.” Finally, Mr. Balfour Browne put it to 
the same witness :—‘‘ But even without more land 
you could carry out a scheme which will make a 
thoroughly good effluent for the river?” — ‘I 
think so.” 

Dr. Wilson also went directly counter to the 
engineer’s statement that the mutilated scheme 
would not satisfy his Board. He thought it was 
quite possible to secure a satisfactory effluent, and, 
further, that if properly carried out on this reduced 
area, the project would be the greatest sanitary 
improvement that had taken place in the West 
Riding. Thus, in the view of an impartial and com- 
petent witness, we realise what would be the result 
of a scheme which had but 120 acres left for land 
treatment, or almost precisely that left by the alter- 
native proposal. On the other hand, Major-General 
Carey said that it would not meet the requirements 
of the Local Government Board, as we all know; 
but that, speaking for himself, he thought it could 
be so used as to purify the sewage. After all, even 
the Local Government Board could not but admit 
that a.scheme of 238 acres was an improvement 
upon one of 38 acres, which they had passed. 

For the fourth time Professor Dewar threw aside 
the scheme of 1894. In the last struggle in the Com- 
mons the whole 400 acres was absolutely needed, 
and not only that, but 48 acres of filters. Now, with 
but 120 acres of land for filtration, a scheme which 
would be ‘‘highly remediable” could be carried 
out, and the existing condition of things would be 
enormously improved. As to working the first pro- 
cesses—storm-water and precipitation—at Frizing- 
hall, Professor Dewar mh that no one would break 
up sewage disposal that way; nevertheless, it ap- 
peared that at Burton-on-Trent he had advised lime 
precipitation and a pumping-station at one point, 
for land treatment three milesaway. In the present 
case the breaking up had a warrant, which had no 
existence in the Burton case, in the extraordinary 
consumption of ferric-sulphate, of which material 
some 10,000 or 12,000 tons would be required 
annually as a precipitant. The chemicals required 
for treatment were manufactured at the Corpora- 
tion’s own chemical works at Frizinghall, but the 
saving of the carting of this for a distance of 
5 miles would be a mere bagatelle compared with 
the inconvenience of having a chemical manager 
at Frizinghall and a filtration manager at Esholt. 
So it was once more demonstrated that circum- 
stances alter cases; but what circumstances it was 
left to the Committee to decide. It was shown 
that the self-same surplus area of land was afforded 
by the alternative scheme, but it was still pleaded 
by the Corporation that if Bradford was not allowed 
to take the precise area of land left by the Commons, 
they must just go on polluting the river as at 
present, notwithstanding all that modern science 
could do in the way of chemical precipitation, 
double contact beds, and storm-water treatment 





on 238 acres of excellent contour, and commanded 
by gravitation. In 1894, 38 acres would give full 
efficiency, but as for land treatment in addition, 
‘feven if one had 500 or 1000 acres, it would be 
absolutely futlle.” 

And now, at this, the sixth or seventh inquiry in 
which the witness had taken the leading part, a 
totally new feature was for the first time introduced 
—namely, that for the purpose of improvin 
Bradford sewage by any kind of filtration, bacteria 
or otherwise, two distinct and sucessive processes 
of precipitation were required. First, that by 
ferric-sulphate ; and, second, by lime, to neutralise 
the free acid or excess of iron left after the first 

rocess: ‘‘then if you put that (effluent) upon 
and, or through a filter, you effect, of course, a 
great improvement.” This great improvement upon 
what, in 1894, was to be a good effluent, conflicts 
with that necessity of going on polluting the river 
which we have seen to be the only alternative to the 
taking of one of two similar areas of land ; but we 
must deal with the evidence as we find it. In any 
case, it seems to us that like areas, equal in essen- 
tials, must give like results, 

One thoroughly sound proposition Professor 
Dewar made in reply to the Committee : ‘‘ that if 
Manchester is willing to make that experiment, 
then Bradford ought to be willing to make it.” 
It may be that he did not see the double con- 
struction which his words would bear, but surely 
his opponents might have claimed that this was 
exactly their own view. In plain English, why 
not proceed tentatively, like Manchester ? 

At the conclusion of the evidence the remarkable 
fact appeared that the death-rate of Bradford was 
one of the lowest of the great cities of England ; a 
fact highly creditable to that great centre of the 
woollen trade. 

Without calling upon the opponent's case, the 
Committee found that the preamble of the Bill, 
so far as it related to the Misses Crompton Stans- 
field’s property, was not proved. Thus closes the 
Parliamentary history of this stubborn contest. 


(To be continued.) 








THE WORKS OF THE ENGLISH 
McKENNA PROCESS COMPANY. 
(Continued from page 298.) 

Tue rail which we followed to the furnace may 
now be supposed to be heated. The furnace- 
doors on the discharging side are then raised, 
and the rail is pulled out endways on to the 
transfer-table, which, it will be remembered, is 
situated between two furnaces, and takes the rails 
from each of them. The rail comes out of the fur- 
nace into some live rollers immediately in front of 
the furnace-door. 

The arrangement of the large 61-ft. transfer-table 
is shown in Fig. 19, where the positions of the fur- 
nace-doors and of the drawing-out rolls in front of 
themare shown. Both the live rolls of the transfer- 
table and the drawing-out rolls are driven by a three- 

hase motor, geared to a shaft at the side of the table. 

he motor is of 50 horse-power for a small table, and 
75 horse-power fora large one. The end of this shaft 
is connected to the drawing-out rolls through bevel 
gear. These rolls are very short, and are therefore 
made able to travel longitudinally, so that they may 
be brought in front of the rail which is to be with- 
drawn, this longitudinal motion being obtained by 
a worm and wheel driving through a friction 
clutch. The drawing-out rolls deliver the rail on 
to the transfer-table proper, its progress being 
helped by the action of the live rollers on the table. 
There are eight of these, 12 in. in diameter and 
about 12 ft. long, each independently driven by 
bevel gear from the side shaft geared to the 50 
horse-power motor. Assoon as the rail is properly 
on the table, the motor is stopped, and a 74 horse- 
power three-phase motor near it is s This 
drives an independent shaft, carrying three pulleys, 
from each of which a drive is taken to one of 
the traversing dogs. These are iron fingers fixed 
to wire ropes, by which they can be moved 
across the table parallel to the end of the furnace. 
They will pass under a rail lying on the table on 
their backward stroke ; but when they return, push 
it across the table on to six skids, and thence on to 
the main-roll train. The arrangement will be 
understood by inspection of Fig. 19, although the 
three dogs are not shown. The six skids can be 
seen bridging the 11 ft. or so between the ends of 
the transfer-table rolls and the main-roll train, and 
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TRANSFER-TABLES AND MAIN ROLLS; ENGLISH McKENNA PROCESS CO., LTD. 
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the three grooved pulleys 
round which the wire ro 
table, are also shown. 

. The total len 
Tt, gontains six 


on the far side of the ference to Fig. 1, page 265 ante, will show the 
pes return under the | arrangement of the complete train, parallel to the | 
‘furnaces and fed by the 


transfer-tables already 
gth of the main-roll train is about | 


described. The tables between the rolls and at 
pairs of rolls spaced at both ends, altogether seven in number, are inde- | 
g its length pendent parts of the whole thing, and are similar | 
increases in |to each other, except that their length increases 
train. Re- from about 36 ft. in the case of the first to 72 ft., 


mity with the successive 
length of, the pail as it passes down the 
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the length of the last of the train. 
The beds are 4 ft. 7 in. wide, and 
are composed of a pair of 10-in. 
channels, which form the sides, 
and carry cast-iron plates and side 
angles at the top. The channels 
are supported on concrete piers 
every 12 ft., so that the top of the 
bed is about 2 ft. 8 in. above the 
floor-level. Every 6 ft. along the 
bed is a live roller, 9 in. in dia- 
meter, running in eye- brackets 
bolted to the channels. The live 
rollers of every bed are all driven 
by bevel gear from a shaft run- 
ning along the side of the bed, 
which is in turn driven by gearing 
from. a 74- horse - power motor. 
Each bed is quite independent of the others, and 
its’ live rollers can be started or stopped quite 
independently of them. The function of the rollers 
is, of course, to convey the rail from one rollivz- 
mill to the next. A photograph of the main rolliis- 
mill, showing the arrangement of furnaces and ru il- 
train, is reproduced in Fig. 20, on Plate XX. 
One of the rolling-mills is shown in Figs. 21 
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to 24. The rolls themselves are 2 ft. 6 in. in 
diameter and 3 ft. 6 in. long between the housings. 
They are geared together by steel helical wheels 
of 5 in. pitch, situated in a separate pair of 
housings. Between each gear-wheel and its roll is 
& massive wobbler-shaft supported in a spring- borne 
Swinging cradle, to allow for differences in height 
or alignment of the parts connected. This is well 
shown in Fig. 21, where the usual wobblers, de- 
stined to break if the rolls get jammed, can also be 
seen, All the housings of each mill are bolted down 
to heavy slot-rails, making adjustments easy and 
keeping the whole arrangement rigid. 

Each set of rolls is driven by its own three-phase 
motor, the six motors being situated in a long alley 
screened off from the rolling-mill by a partition of 
galvanised iron, through which the second-motion 
shafts pass. A jaw-clutch on each second-motion shaft 
allows the rolls to be stopped independently of 
the motors; but these clutches are not used in 
the normal working of the plant. One of the 
motors, with its helical reduction gear, is shown in 
Fig. 25. The motors are of the three-phase indue- 
tion type, built by Messrs. Siemens Brothers and 
Vo., Limited, and work direct off the 440-volt 25- 











They are of 


cycle supply from. the power-house. 
500 horse-power, and run normally at 300 revolutions 
per minute, this speed being reduced in the ratio of 
about four to one for the rolls by the large helical 
gear. The gearing is of 5 in. pitch and 18}-in. 


wide on the face. The pinion is of 38.2-in. pitch 
diameter, with 24 teeth, and the wheel of 12 ft. 5.6in. 
diameter, with 94 teeth, both wheel and pinion 
being shrouded to the pitch-line. The maximum 
torque of the motors is specified as not less than 
2.75 times the full load torque, at a constant voltage. 
The rotor winding is symmetrically disposed in half- 
closed slots. One end of each of the three sections 
is joined up to a neutral point, the other three ends 
being carried through the centre of the shaft to 
three copper slip-rings, from which the current is 
collected by carbon brushes. The motors are built 
to stand the violent and sudden overloads due to 
the nature of their work, and will carry their full 
load continuously for six hours without a greater 
temperature rise of any part than 72 deg. Fahr. 
above the atmosphere. 

The rolls may be set in motion either by the 
rolls-attendant or by the engineer at the switch- 
board in the power-house. The latter usually does 
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the starting on receipt of a signal from the 
rolling-mill—or, rather, switches in an automatic 
starter standing near the motor required. The 
automatic starter is not seen in Fig. 25, but is 
shown clearly in Fig. 26, while Fig. 27 shows 
the diagram of connections. The device is used for 
stopping as well as starting, and consists essen- 
tially of a rheostat in circuit with the rotor wind- 
ing, operated by a small motor. The motor drives 
a screw which causes a short-circuiting arm to 
travel over the resistance contacts, as shown in 
Fig. 26. The motor, &c., are mounted on a marble 
slab, at the back of which are the resistances, and 
the whole of the moving parts are contained in an 
iron-framed cupboard, closed by a large glass door. 

Referring to Fig. 27, the action of the starter is 
as follows :—The windings marked ‘‘rotor” and 
‘*stator” are those of the motor driving the roll ; 
immediately to their right is the reversing switch 
for the stator, used in case there is any necessity of 
reversing the rolls. From the rotor heavy leads 
run to the starting resistanceS.R. Sand §, are sole- 
noids which, when energised, actuate a reversing 
switch, which regulates the direct-current motor 
M. This motor, when running in one direction, 
cuts out resistance in the rotor winding, finally 
short-circuiting it ; and when running in the other 
direction, inserts the resistance. It is so arranged 
with self-actuating switches that it cannot over-run 
at either end. The main cut-out, to which heavy 
leads run from the stator of the roll-motor, is 
actuated by the coil C, this coil being energised 
by the contactors N (whose action is dependent on 
the amount of current in the stator winding) or by 
the push-button P. 

Switch B does the breaking for the current in 
coil C ; switch D is in when the cut-out is out, 
lamps L and L, are on the switchboard, and 
push-button P is convenient to the rolls. To 
start the rolls the main cut-out is put in; 
this makes the stator circuit, and at the same 
time energises solenoid 8, lighting up lamp L 
as it does so. Motor M slowly cuts out the re- 
sistance, and, finally, after short -circuiting the 
rotor, cuts itself and its indicating lamp out. To 
stop it, it is only necessary to push the button P; 
this, by completing the circuit through coil C, 
throws out the main cut-out. When this cut-out 
comes out, it closes switch D, energises coil 8,, at 
the same time lighting yp lamp L,, and, by so 
doing, reverses motor M, which returns the 
short-circuiting device to the off position. When 


this position is reached, the motor and lamp are 
automatically cut out of circuit as before. 
Of course, an alternating-current motor might 





have been used at M in place of the direct-current 
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motor ; but the direct current was available, which 
made it somewhat simpler. 

After the motors have been started, and the 
heated rail placed by the transfer table on to the 
live table of the main roll train, the live rollers of 
that table are started, and the rail carried for- 
ward by them to the first rolls. These rolls 
deliver the rail on to the next table, and as soon 
as it is there the live rollers of that table are 
started. The rail goes forward, and is guided by 
the attendant into the second rolls, which it may 
enter on its side. In this manner it is carried right 
down the roll train, the whole journey from the 
furnace through the six rolls to the final table only 
occupying about 45 seconds. 


(To be continucd.) 





INDUSTRIAL EDUCATION. 
To THE EpiToR or ENGINEERING. 

Sir,—As the father of sons who have. been through a 
course at a technical college, will you permit me to say 
how much I a ager the remarks you make in regard 
to the desirability of instruction to students being the 
first aim of the teaching staff, especially the professors. 
Closely involved in this question is that of the professors 
taking private business. I know this course isdefended on 
the plea that it is impossible to keep up-to-date unless 
the professor is brought into contact with most recent. 
practice. Now, for my part—and speaking as a man of 
moderate means who has made some aacrifice—I would 
have been glad had the instructors of my sons given 
a little more personal attention to grounding them 
thoroughly in the eternal elements of their future pro- 
fession, and left them to find out the most modern appli- 
cations until such time as they were brought into personal 
contact with such features. 

If pirents were told that the colleges were devoted to 
research work, in which their sons might or might not be 
employed, it would be quite a new light to many. 


Yours omy, 
A MECHANICAL ENGINEER. 





To THE Evitor or ENGINEERING. 

Srr,—Your leading article in last week’s issue cails 
attention to a very important factor in the future welfare 
of engineering education in this country; and, as an 
engineer and university man, I venture to think that your 
common-sense views on the dangers of university control 
for the proposed technological establishment will appeal 
to all those who bave at beart the engineering interests of 
the country. It is true that under certain circumstances 
pent er ey | schools have flourished under university 
authority, but it has generally been in cases where the 
organisation and administration have been left entirely 
in the hands of practical men. Engineering is far too 
a gee ascience to be dealt with on the usual academic 
ines, and the present attitude of a retrograde majority 
on the subject of the study of Greek at Cambridge is an 
ccomete of the manner in which a university senate 
may fail to realise the educational requirements of its 
time. 

Let us have on the controlling body of the new institu- 
tion men of science and learning by all means, but let 
them be practical men as well. Let each of the great 
branches of engineering be adequately represented by 
its foremost men, and let provision 4 made for the 
infusion from time to time of fresh blood—men drawn 
from active professional life, and in close touch with the 
constantly new developments that engineering science 
will ever be subject to. 

It behoves engineers to see to it that the results of this 
important educational scheme are not sooner or later 
stultified by the deadening—I had almost said fossilising 
—intluence of university control. 

I am, Sir, your obedient servant, 
D. W. R. 








RECENT TESTS OF SUBWAY ENGINES. 
To THE EpiTor or ENGINEERING. 

Srr,—With reference to the results of the above tests, 
published in your issue of March 9, page 306, it would be 
interesting to know if the figure of 17.34 lb. per kilowatt 
hour at the switchboard given is the correct one obtained ; 
or is it a misprint, as, if the results of the tests are 
analysed, the combined efficiency of the plant works out 
at 92.5 per cent, Assuming the generator to have an 
efficiency of 96 per cent., this makes the mechanical 
efficiency of the engine 96.5 per cent., which seems much 
too high. 

Having had a large experience of testing steam 
dynamos, I have found that, the highest mechanical 
efficiency of a well-designed :wo-crank compound engine, 
fitted with forced lubrication, of the high-speed ty pe, and 
of medium size, is about 93 per cent. ; therefore, I cannot 
quite understand how it is possible to get a higher 
mechanical efficiency out of twin vertical-horizontal 
Reynolds-Corliss engines, as installed in the subway 
power-house. The figure of 11.96]b. per indicated horse- 
power, assuming a possible combined efficiency of 88 per 
vent., would give a steam consumption of 18.25 1b, r 
kilowatt, which would be a —_ excellent result with } om 
saturated steam conditions. In view of the fact that 
engines of similar design and power will be in use at the 
Greenwich Power-Station of the London County Council, 
and turbo-generators of about the same power at Lots- 
road, Chelsea, and Neasden, it would be interesting to 
have an explanation of the points raised in this letter, so 


that when the results of the teats of the large turbo sets 
are published an interesting comparison of steam economy 
could be made, especially at this time, when turbines are 
being boomed. 

I am, dear Sir, yours faithfully, 


NQUIRER. 
Eccles, Lancs., March 19, 1906. 








A SYSTEM OF GAUGING. 
To THE Eprror or ENGINEERING. 
Sir,—The manufacture of motor-cars calls for perfect 
interchangeability of similar parts, and hence involves a | 


very complete system of gauging. SEs geass should be | 
0 


entirely independent of the various p-foremen, and 
answerable only to the chief inspector of work. The 
gouging staff will thus constitute a separate department 
f the works, and will be responsible to the management 
not only for the accuracy of the work turned out, but for 
the provision and maintenance of the whole of the 
gauges of the firm. 

The following is the system of gauging adopted by a 
very large firm. It is elaborate, but sure; for, as the 
firm in question does a large amount of Government 





DrrectivE Nore. 


Order. Article. No. Mark. Defect. 


Every succeeding day the clerk gets this book, copying 
the items into his order-books, and they appear as given 
in specimen of order-book. 

The gauger, after stamping any defective parts, gives a 
note on which are particulars of the defects to the clerk, 
who makes out a detailed note, giving all particulars ; 
this is passed on to the head inspector, who decides what 
has to be done with the job. The clerk then enters al] 
particulars into a general defective book for that pur- 
pose ; if the job is rejected, he also enters it in the order- 
book under the head for rejected work. 


General Defective Book. 


Mark. Article. Number Defect. To be Date. 











AO, Ol AO 
largeinbore, bushed 
AO, 0!, 02,03 Worm- ey A 02, 03 AOl (17/2/04 
wheels diametérs | rejected 
sma. 
A 02, 03 
passed 


| 
After the defective note has been dealt with by the 





No. 1275. 
To be Cause of | Steps Taken to Foreman's 
a4 Defect. revent. Signature. 











1 Worm-wheels 4 AO, 0}, A O Ol, large in A O bushed Carelessness, | Cautioned man, J. Bowles, 
02, 0% bore; A O02 03, A Ol rejected | andcaliper | and had caliper 
diameters small | A 020% passed | shif adjusted 
6 Worm-shafts 2 AO,O!l Keywayswideand | Rejected Shiftedon | Cautioned man H. Jones. 
deep | machine 
' 
EXAMINER 


work, it is necessary to have a rigid system of inspection. 
There is a head inspector, who has two or more men under 
him in each shop ; these he visits several times per day ; | 
a clerk is also employed to keep a set of books. ie 

An order comes along for, say, twenty motor-cars; this | 
is No. 1 order, all drawings are ticketed, giving quan- 
tities of each article required under No.1 order. A wee 
after another order comes out for thirty cars ; this is dealt | 
with the same way as No. 1, only it is No. 2 order; next 
we get Nos. 3, 4, and so on; thus a large number of orders 
are running through the shops at the same time, and, as 
the parts belonging to each order are numbered in that 
order, they are kept quite distinct. | 

Now take the clerk’s books : you will find one devoted to 
No. 1 order, another to No. 2, and so on, each book 
having the detailed parts written out thus :— 


Worm- Wheels. 
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10 7/2/04 5 10/3/04 
12,076 20 10 10/3/04, 5 14/8/04 20 28/8/04! 20 4/9/04 
10 16/8/04 


Each gauger stamps his work as it is passed, another 
stamp is kept common to all the gaugers. This on a job 
denotes a defect O, as all defective work will have this 
mark on, andif we want to tell one defect from another, 





clerk it is sent on to the foreman responsible for the mi- 
chining of the work ; he must sign it, stating the reason 
of the defect, and what steps he has taken to prevent re- 
currence. 
Yours truly, 
INSPECTOR. 








ADMIRALTY WORKS DEPARTMENT. 
To THE EpiTor oF ENGINEERING. 

Sir,—This Department cannot yet be congratula‘ed 
upon having found a champion for its cause —that is, if 
‘*Szio’s” possibly disinterested letter can be considered 
as an attempt at championship. ‘ aro 

I am not prepared entirely to subscribe to the criticism 
of ‘‘Slide Rule,” and somewhat regret that he has drawn 
a red-herring across the track of my contentions. I am 
glad to find, however, that ‘‘Scio,” quite inadvertently, 
no doubt, has accentuated certain of my statements, 
while at the same time complaining generally of them as 
would be damaging. 

‘* Scio’s” statement that, at the time when the first 
Navy Works Ioan Act was passed, the “ existing staff 
was relatively small” is obviously indisputable, if by 
“relatively” he means as compared with the swollen 
numbers of the present staff; but the necessity for the 
‘* sudden increase” in the permanent establishment is 
not only not at all obvious, but certainly, if enquired into 
by a committee of business men understanding service 
requirements, while not blinded with that ‘intimate 
knowledge of official procedure” vulgarly known as ‘‘red 
tape,” it would require a very clever tactician to plead its 
justification with any hope of success. 

Can it be reasonably supposed that any hard-headed 
committee of management of one of our leading railway 
or dock companies, having been engaged in spending 
mil‘ions upon .improvements and extensions of its pro- 
perty, and having placed the execution of the work under 
men of tried experience, would at the same time suddenly 
increase their repairs and maintenance establishment by 
the entry of raw recruits; anc then after a few years 
special training consider the services of these new entries 
as of greater value than those of the men who have suc- 
cessfully administered the construction? I apprehend 





an addition to this mark is required, s> letters and figures 
are used. On Monday we will start A O, on Tuesday, 
AO, ; Wednesday, A O.; and so on; when you have 
applied A Og, start B O, going right through the alphabet. 
Tihs takes about ten months, so that the first A O is out 
of the shops long before you come to it again. 

Now, in a batch of twenty worms in for turning and | 
boring, one might be slack in bore, another too small in 
diameter, another with boss toothin, and we want to dis- | 
tinguish these weeks afterwards, so more marks are | 
needed ; these are got by using figures above A O. 

A O slack in bore. 

A O! diameter small. 

A O? boss thin. - 

All work is collected and sent to the gauging depart- 
ment between 4 and 5o’clock, ready for a start next morn- 
ing. The gauger takes—say, a quantity of worm-brackets, 
finds them correct, so them on for the next opera- 
tion ; these might be No. 1 order; next a quantity of 
bevel wheels, No. 2 order ; next a quantity of shafts, | 
No. 3 order. These he books in what might be called a | 
day-book, in which they appear thus :— 


— Drawing. Article. ——_ Operation. Sent out for. 





1 10,743 Worm 4 Shaped Boring 
lrackets : 
2 11,728 Bevel 3 Turnedand Teeth-cutting 
wheels bored 
3 12,462 Shafts 7 Turned Keywaying 








that this committee, if it required to augment its repairs 
and maintenance staff, would place the new-comers under 
precisely the same temporary conditions as its new works 
staff, and at the closing down of its capital account would 
consider the t services of the whole of its executive 
staff when making selections for permanent employment. 

‘* Scio” states that an Admiralty civil engineer, entered 
by examination, has to pass satisfactorily two years pro- 
bation before being established ; I fancy that period is 
now one year—but that is a detail; noone has ever failed 


| during that period. But, on the other hand, the tempo 
| rary staff, while subject to three months’ notice at 


any time, have held their posts for periods varying from 
six to twenty-five years. Can it be therefore suggested 
that their experience is not, in the majority of cases, 


| synonymous with their capability to continue to perform 
| useful service, at least until they attain the age of sixty: 


Three at least of these ‘‘temporary ” engineers have been 
engaged in the performance of their duties for twenty- 
five years. One om had, up till lately, local charge of the 
harbour works at Hong Kong; another is acting 1" 4 
similar capacity at Simonstown ; and a third has carried 


| out a variety of architectural works. Nos. 1 and 3 have 


been sent adrift, and it is expected that No. 2 will soon 
follow. A number of other executive officers of ten 
years’ service and upwards have either been discharged, 
or are expecting to be superseded by the recent’y- 
established entries. ; 
The parallel ‘‘Scio” draws between the naval officer 
and the officer on an ocean greyhound does not appear “pt 
in its relationship to civil engineering, which cannot be }«! 
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to have changed its character and scope when applied to 
the construction, equipment, and maintenance of naval 
dockyards. When the Admiralty recently required a 
Director of Naval Construction, — — to have 
found a very good man in a commercial yard. 

The established officer appears to have a grievance also 
when he finds access to the posts of superintending engi- 
neer of Portsmouth Dockyard, and of the attempt at 
Rossyth barred by two military men—sappers, and no 
doubt very good rg og in their own line of business; 
but why it should held that Royal Engineers can 
administer the work at these two ports better than 
civilians can remains a puzzle to many. ‘‘Scio” attempts 
to explain the Dartmouth College fiasco by the statement 
that the Admiralty do not keep eminent R.I.B.A.s, and 
then employ them putting up warships, &c. It would 
also appear, judging by the records of the past ten or 
twelve years, that when the Admiralty require important 
dock extension works to be carried out, they have not 
found the experience of their established executive officers 
to be sufficiently wide. The question then arises as to 
what are the special qualifications for an engineer in 
Admiralty service. 

I note, from the current ‘‘ Navy List,” that out of an 
establishment of sixty-eight civil engineers in the Works 
Department, of various grades, only thirty-two are as yet 
connected with the Institution of Civil Engineers. 

Yours, &c., Pa 








THE LOCOMOTIVE TRIALS AT THE 
ST. LOUIS EXHIBITION. 
To THE Eprror OF ENGINEERING. 

Sir,—in your review of the locomotive tests at the 
St. Louis Exhibition, in your issue of March 16, you 
speak of the speed regulation of the absorption brakes 
as being unsatisfactory, and question the ibility of 
maintaining anything like constant quel wale the 
conditions. I was present during some of the tests, 
and should like to supplement the statement in the 
official report that the speed maintained was un- 
usually constant. As you have noted, space and time 
did not permit of a complete installation of auto- 
matic regulation of the speed, which was controlled 
instead by hand. One man had charge of the brakes, 
while another watched the revolution-counter, and at the 
end of each minute signalled to the man at the brake 
whether the speed had been too high or too low. At 
short intervals—ten minutes, I believe—the man counting 
told the man at the brake exactly how many revolutions 
the engines had run ahead of, or behind, the proper 
number, and during the next interval this discrepancy 
was balanced out. When the men had attained pro- 
ficiency in this method of regulation, wonderfully 
uniform results were obtained, far beyond anything 
which could have been obtained by ordinary automatic 
regulation. Those in charge of the tests generally 
gave their friends a chance of guessing at the margin 
of error in the regulation. When one had not seen the 
regulation in operation the guess was usually in the 
neighbourhood of 1 per cent., which in a three-hour trial 
at 150 revolutions a minute would be 270 revolutions. 
In practice the number of revolutions of variation rarely 
exceeded ten. I believe, however, that before these results 
had been obtained the fluctuations in the water-pressure 
line had been reduced from the figure of 50 lb. per 
square inch, which they attained at first. 

These tests of the Pennsylvania Railroad open a rich 
mine of information to the student of the locomotive, and 
their accuracy should, I think, be put as far as possible 
beyond dispute. The conclusions to be drawn from the 
results offer many an ar tae wi for discussion, but the 
names of those responsible for the carrying out of the tests 
is an excellent guarantee for the accuracy of the results. 

I am, Sir, yours very truly, 
LawrorD H. Fry. 

110, Cannon-street, London, E.C., March 20, 1906. 








LOCOMOTIVE DESIGN. 

. To THE Eprror oF ENGINEERING. 
_ Sir,—In reviewing the fine examples of British practice 
in locomotive design which from time totime have appeared 
in your columns, I have been much imp’ with the 
weight, power, and size that some of the locomotives 
used for present-day main-line fast traffic possess ; I refer 
more particularly to the ten-wheel 4.6.0 type. 

Vhen comparing the 4.6.0 engine with the 2.4.0 of 


& ut twenty years ago it is interesting to note the various Country. Feb., 1906. Feb., 1905. Feb., 1904. 
Steps of progress, and this brings me to the subject of my 
letter, There is one type of locomotive which appears to h nye tons Sone 
have bee * . : : Denmark 172,953 141,619 150,248 
lave been quite jumped over—viz., the 2.4.2, with out- | Germany 471.146 (62,363 311.774 
side cylinders; there were exceptions to this in the | Holland 145,662 483,745 68,906 
— Britain” and ‘“‘ John Hick” classes of com- so a 626,655 onn.or1 56),500 
pounds on the London and North-Western Railway I | Spain 233,179 7 , 
know; : . . : Italy .. es ee ; 758,836 504,045 552,722 
now ; but I am speaking of the simple engine with four a ft 214°788 201712 


coupled wheels. 

! venture to say that I consider there is still a field of 
use/ulness on the smaller of our important lines for an 
engine of this type, whose weight, upkeep, and initial 
cost would be no more than the 4.4 0 engines they are at 
present using. 

If the measure of the capacity of a locomotive is its 
boiler, then the 2.4.2 engineshould show up well against 
the 4 4.0, owing to the much Jarger fire-box and grate area 
which can be employed. Stephenson’s link motion and 
valves of ample size could be used between the frames 
without fear of encroaching upon the bearings of the 
niain drivers. 

_Lerhaps this letter may elicit some information bearing 
upon this type of engine, of which several fine examples 
were built in the U.S.A. a few years ago, and which in 
the tank-engine form, inside cylinders, is running on most 


of the main lines of the British Isles, and doing very 
useful work in the particular sphere of tank engines. 
I will not encroach further on your valuable space, but 
trust your readers may obtain useful information from any 
replies which may appear in your columns. 
Yours faithfully, 
CANTAB. 








THE LAWS OF FRICTION. 
To THe Eprror or ENGINEERING. 
Str,—The probable reason why the ‘‘ beautiful experi- 
ment illustrating the truth of the law that friction is 
roportional to the normal pressure between surfaces 
aving a constant mutual coefficient,” described by Mr. 
Robert S. Ball, Jun., does not appear in any works on 
the subject is that it gives precisely the same result 
whether the coefficient of friction of the surfaces support- 
ing the beam is the same or widely different. However 
mre a difference there may be between the coefficient of 
riction of the sliding surfaces supporting the beam, they 
are bound to meet exactly in the centre, for the obvious 
reason that if they met at one side or other of the 
medial line, the beam would be no longer supported. 
However, the experiment can be used in a crude manner, 
to demonstrate the difference in friction between two 
surfaces, by noting the distance the support offering the 
least frictional resistance will travel before the other 
commences to move. Mr. Ball’s discovery may have 
caused considerable alarm among anti-friction bearing 
manufacturers, but a little investigation should soon set 
their minds at rest. 
Yours faithfully, 
E. Goprrry Brewer. 
3, Crosby-square, London, E.C., March 21. 








THE CATESBY TUNNEL ACCIDENT. 
To THe EprTor oF ENGINEERING. 

Str,—The article on the Catesby Tunnel derailment in 
the current issue of your journal is of considerable in- 
terest. yd I venture to refer to one or two points which 
suggested themselves to my mind on reading it ? 

s it not a fact that the train concerned was composed, 
save as regards the shp-coach, of the original type of 
coaches as designed for the expresses on the London 
extension of the Great Central Railway? These carriages 
had Gould central couplers and rounded ends. Later 
designs of this Company’s rolling-stock have reverted to 
the more usual pattern of couplings. Why, it would be 
interesting to know, was the earlier design discarded ? 
Does not this accident warrant its re-introduction and 
extension to all express trains ? 

As a means of avoiding tunnel accidents owing to the 
breakage of a rail, it may be asked why a wider margin 
of safety is not given, and all tunnels fitted with rails of 
90 lb., or even 100 lb., weight? The extra cost would be 
slight compared with the risk of a holocaust such as the 
Great Central train just managed to escape. 


Yours, &c., 
March 21, 1906. A READER. 








SwepisH Fortirications.—The Swedish Government 
is asking for a vote of 7,134,000 kr. (about 400,000/.) for 
the completion of the Boden fortifications in row 
close to the frontier of Finland. The original plan of 
1891 only entailed an expenditure of some 250,000/., 
whereas the final vote now asked for will bring the aggre- 

te cost up to close upon 1,000,000/. The present 
ftinister of War, in submitting the final scheme, has 
somewhat reduced the figures mentioned last year, which 
were about 100,000/. in excess of the total given above. 
The fortifications are called a group of permanently forti- 
fied bases, capable of affording the 
Sweden material advantages. 


Our Coat ABRoAD.—The external demand for British 
coal appears to be greatly increasing, the exports from 
the United Kingdom for February coming out at 3,889,688 
tons, as compared with 3,769,331 tons in February, 1905, 
and 3,207,579 tons in February, 1904, these totals being 
ine y the inclusion of coke and patent fuel to 
4,054,149 tons, 3,906,128 tons, and 3.359,135 tons respec- 
tively. The principal exports of February compared as 
follows with those of February, 1905, and February, 
1904 :— 








Dipiins :., 164,619 120,351 
As regards Germany, the fact may be recorded that the 
heavy exports of February, 1905, were due to labour 
difficulties, which rendered it necessary to obtain for 
German iudustrials additional supplies of foreign com- 
bustible; but, taking a general view of matters, there 
can be no doubt that our coal exports have grown con- 
siderably this year. irrespective of any local circumstances 
and conditions. The aggregate exports of coal from the 
United Kingdom in the first two months of this year 
were 7,920,148 tons, as compared with 7,251,538 tons in 
the first two months of 1905, and 6,469,943 tons in the 
first two months of 1904, these totals being inc by 
the inclusion of coke and patent fuel to 8,272,549 tons, 
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LAUNCHES AND TRIAL TRIPS. 


Tue trial trip of the steel screw-steamer Monaro, which 
is the third one built by Messrs. William Gray and Co., 
Limited, of West Hartlepool, to the order of the 
Melbourne Steamship Company, Limited, of Melbourne, 
Australia, took place off the Durham coast on Thursday, 
the 8th inst. The vessel has been built to Lloyd’s highest 
class, and her dimensions are :—Length over all, 317 ft.; 
breadth, 45 ft.; and depth, 22ft.54in. The engines have 
been supplied from the Central Marine Engine Works of 
the builders, and are of their well-known triple-expansion 
type, having cylinders 22 in., 35 in., and 59 in. in diameter, 
with a stroke of 39 in., and two large steel boilers, adapted 
to work at a pressure of 180 1b. per square inch. The 
cooling surface is specially large for tropical require- 
ments: there is an improved evaporator, feed-filter, feed- 
heater, and a Crompton ash-hoist. A strong wind was 
blowing from the south-west, and a high and choppy sea 
prevailed, but, notwithstanding these unfavourable con- 
ditions, the mean speed of several runs was 11} knots, the 
horse-power developed being 1450. 


On Friday, the 9th inst., Messrs. Furness, Withy, and 
Co., Limited, Hartlepool, launched the steamer Malvern 
Range, which has been built to the order of the Neptune 
Steam Navigation Company, Limited, of Newcastle. 
The vessel exceeds 357 ft. in length, is of large measure- 
ment capacity, and takes Lloyd’s highest class, the 
scantlings ie many instances in excess of sonats 
requirements. Triple-expansion engines will be supplied 
by Messrs. Richardsons, Westgarth, and Co., Limited, 
Hartlepool, with cylinders 24 in., 39in. and 66in. in 
diameter, with a 45-in. stroke, steam beimg supplied by 
two single-ended boilers, 16 ft. by 10 ft. 9in. long, at 
180 lb. pressure. 








The Grangemouth and Greenock Dockyard Company 
launched on Saturday, the 10th inst., from their Greenock 
yard the screw-steamer Gryfevale, for Messra. Andrew 
Crawford, Barr, and Co., 53, Bothwell-street, Glasgow. 
Her dimensions are :—Length, 370 ft.; breadth, 52 ft.; 
depth, 28 ft. 6 in.; with a dead-weight carrying capacity 
of 7100 tons on a draught of 22 ft. Gin. Messrs. J. G. 
Kincaid and Co., Greencck, will supply her with 1800- 
horse-power engines. 





The new steamer Cambric, built by the Sunderland 
Shipbuilding Company, Limited, was on Saturday, the 
10th inst., taken to sea upon her official trial. Her 
principal dimensions are :—342 ft. 5in. length between 
perpendiculars, by 49 ft. 6 in. broad by 25 ft. 3 in. deep ; 
classed 100 Al Lloyd’s special survey ; dead - weight 
capacity, 5850 tons upon a — draught. The machinery 
has been supplied by the North-Eastern Marine Engi- 
neering Company, Limited, of Sunderland, and_ has 
cylinders 234 in., 39 in., and 66 in. in diameter, with a 
45-in. stroke, steam being supplied by two large boilers. 
The vessel has been built to the order of Messrs. W. H. 
Cockerline and Co., of Hull. The efficient working of the 
machinery and the speed result obtained were highly 
satisfactory. 





On Monday, the 12th inst., Messrs. Ropner and Son, 
Stockton-on-Tees, launched from their yard the Upcerne, 
a steel screw-steamer of the following dimensions :— 
Length, 342 ft.; breadth, 47 ft.; depth, 24 ft. 9 in. ; to 
class 100 Al at Lloyd’s. The engines will be of the triple- 
expansion type, by Messrs. Blair and Co., Limited, of 
Stockton-on-Tees, of about 1200 indicated horse-power, 
steam being supplied by two steel boilers, 15 ft. 6 in. by 
10 ft. 3in., at 1801b. pressure. The vessel has been 
_ to the order of Messrs. A. F. Hocd and Co., 
ondon. 


There was launched from the shipyard of Messrs. 
Cochrane and Sons, shipbuilders, Selby, on Monday, the 
12th inst., a steel screw trawler, the Thistle. Her 
rincipal dimensions are: — Length, 115 ft.; breadth, 
1 ft. 6 in. ; depth of hold, 11 ft. 6 in. She has been built 
to the order of Messrs. J. Duncan and Sons, Liverpool, 
and will be fitted with powerful v9 -~" eee engines 
by Messrs. C. D. Holmes and Co., Hull. 


The torpedo-boat destroyer Dragon-F ly was successfully 
launched from the works of Messrs. J. Samuel White 
and Co., Limited, on Tuesday, the 13th inst. She is a 
sister vessel to the Cricket, Jaunched by Messrs. White 
a few weeks ago, and is the second of the twelve coastal 
destroyers building for the Government under the 1905- 
1906 Naval Programme. She is 175 ft. long, 230 tons dis- 
placement on trial, indicated horse-power 3600, speed 26 
knots. Machinery :—Water-tube boilers (White- Forster 

tent) (fired with oil fuel), and turbines manufactured 
by Messrs, White under Parsons’s patent. 








Evecrric FREeiGHT- Boat ON THR VOLGA.—On the Volga 
an electrically-worked freight-boat now covers a distance 
of some 600 miles. She is built of iron, with a length of 
243 ft. and a width of 33 ft. Three screws are used, each 
driven by a direct-current motor. Ourrent is furnixhed 
by three generators in the centre of the boat, each driven 
by a Diesel four-cylinder engine using crude oil. Proper 
control of speed and manceuvring ability is obtained 
through the control of current to the motors. Current 
from the dynamos is used also for lighting, pumping, and 
handling cargo. It is estimated that the cost of the out- 
fit (6000/.), which was —— by a Swedish firm, is 50 
per cent. greater than the cost of an equivalent steam 
outfit would have been, but it was desired to use oil, 
which is very cheap in the district. 





7,533,158 tons, and 6,784,968 tons respectively. 
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THE HARRIS-ANDERSON APPARATUS FOR THE PROTECTION OF CONDENSER TUBES. 
CONSTRUCTED BY THE HARRIS PATENT FEED-WATER FILTER, LIMITED, ENGINEERS, LONDON. 


(928043 1-6°----+ 





THERE is no need for us to point out to engineers | 


that the corrosion and perforation of the Muntz metal 
tubes of condensers is one of the greatest troubles in 
connection with steam installations of the present day. 
The fact is too well known; and there are perhaps 
few engineers who have had charge of such installa- 
tions who could not, if they chose, tell of incidents in 


connection therewith that have caused them great | 


anxiety. When corrosion attacks condenser-tubes— 
and there are probably few that it does not attack— 
the re-tubing of the condenser has soon to be carried 
out, causing, when it is undertaken, much loss of valu- 
able time and a heavy expenditure of money. 

Many ——_ have been made to discover some 
efficient way whereby this corrosion could be stopped, 
but, as arule, without much success. Tubes made of 
special materials have been used, or the ordinary tubes 
have been coated with tin, but the result has not been 
in proportion to the expense. 

Among other investigators who have devoted time 
and money to carrying out experiments in order to 
find some means whereby the trouble we have men- 
tioned could be cured, may be named Messrs. Harris 
and Anderson, of the Harris Patent Feed- Water Filter, 
Limited, of 82, Victoria-street, who have for some 


considerable time had the matter before them. The | 
result of their work has been the invention and per- | 


fecting of what they call the ‘‘ Harris-Anderson System 
for the Protection of Condenser-Tubes,” which appears 
to have met with much success. It has the great 
advantage, also, that its application is very simple. 
The principle of the system is the introduction 
into the circulating water of a metal which is electro- 
positive to the metal forming the tubes of the con- 


-1 Bolts 


We understand that this apparatus has, in practice, 
met with remarkable success. It is well known that 
the waters of many tidal estuaries are of a very 
corrosive quality, and destroy the tubes of condensers 
carried by steamers plying on them with great rapidity. 
The application in such cases of the Harris-Anderson 
protecter has put a stop entirely to the destructive 
action which the water previously had on the tubes ; 
and the makers claim that this has been done at the 
nominal cost for upkeep of 1d. per indicated horse- 
power © annum. The apparatus has now been 
installed in many power stations and on numerous 
steamers, where it is, we are told, giving entire satis- 
faction. 








NOTES FROM THE UNITED STATES. 

PHILADELPHIA, March 14, 1906. 
Tue steel-makers are awaiting the final word for 
the placing of the largest volume of business in struc- 
tural iron and steel which has ever been placed 
within a limited time. The transactions of the past 
week have been insignificant. Recent estimates point 
toa probable demand for 200,000 tons of structural 
steel for New York City and vicinity ; about as much 
business is under consideration for cities and localities 
throughout the country. The steel industry is 
| working to its fullest capacity. Prices favour makers. 
| There is talk of weakening prices in crude iron, but 
| the evidences do not support any such probability. 
|The ore question has occasioned considerable dis- 
|eussion in steel circles owing to the repeated 
announcements of a supply the exhaustion of which 
could be calculated with apparent exactness, and which 





denser, the tubes and the electro-positive metal being | would make the exhaustion of the ore supply possible 


connected together, The tubes are raved at the ex- 


within the next generation. This possibility has given 


pense of the metal that is connected to them. The) rise to a great deal of investigation, and it is now said, 





composition of this protective metal may be altered to upon pretty good authority, that the fullextent of the 
suit particular cases. The metal usually employed, | deposits of the Lake Superior region have been under- 
however, is electro-positive to nearly all the various estimated. The new discoveries in that district are 
alloys of copper and zinc, and it moreover retains its | exceeding the withdrawals of ore. The natural pre- 
protective properties till it is entirely di-solved. | sumption is that the limits of the present ore deposits 
There is found to be no trouble with insoluble de-| have not been defined, and that somewhere or other 
posits on its surface, | immense deposits will be discovered. 

Though not always convenient, the apparatus is| The United States Steel Corporation is again b»v- 
sometimes fitted inside the end of the condenser. | ing standard grades to supplement its rapidly-dimi- 
The makers prefer, however, to provide an indepen- | nishing supplies.. Prices are therefore held high, 


dent vessel as a container for the protector, which 
vessel communicates with the water space by two! 
pipes, which can be closed by valves when desired, | 
thus enabling the protector to be inspected or renewed 
without interfering with the working of the condenser. 
Figs. 1 and 2 show the application of the apparatus 
when used in the independent form. These two 
engravings represent a sectional elevation and an end 
view respectively of a condenser A ; and the position 
of the protective apparatus is clearly shown at B in 
both cases, Fig. 3 isa reproduction from a photograph, | 


and it is known that this company will be obliged to 
make very large purchases during the course of the 
year. Its purchase last week was 10,000 tons of 
Standard Bessemer, for which it agreed to pay 
17.50 dols. The pipe- making companies are also 
bnying large lots, the largest single purchase being 
10,000 tons of No. 3 foundry. 

The Pennsylvania Railroad Company has made an 
additional purchase of 20.000 tons, and the New York 
Central has added 15,000 tons to its big batch of 
orders. The Pennsylvania Company is now inquiring 


and shows a different arrangement of the apparatus, as| for an additional lot of 45,000 tons for delivery in 
seen in actual practice. | 1907. The rails are to be of basic open-hearth material, 

Referring ouce more to Figs. 1 and 2, the pro-| which it has never used before. The Texas Central 
tective metal is placed in the vessel B, and is| has bought 5,300 tons; the Lorain Southern, 4000 
connected to the condenser tube-plate by the con-|tons; the Atlantic and Birmingham, 22,000 tons; 
ducting wire E. Metallic contact between the tubes| and several traction lines have purchased small 
and the tube-plate is ensured by means of a flexible, | lots during the past week, aggregating 20,000 tons. 
or compressible, metallic washer or grummet, which | Railroad improvements are progressing rapidly, 
is placed between the ferrule and the ordinary -|and_ were this demand to drop out it would 
ing, and is screwed up tightly. The circulating water | result in a colla in the iron industry. There 
enters the protector by the pipe C, and is discharged is no probability of such an occurrence; in fact, 
through the pipe D. the railroad requirements appear to be expanding 







month by month. The bridge-building activity still 
continues, and during the past week the American 
Bridge Company secured contracts for the erection 
of work on the Pacific Coast calling for 8000 tons of 
material. Orders for bridge-building and construc- 
tional material are pouring in from all quarters. The 
Minneapolis and St. Paul Railroad Company have set 
aside 6,000,000 dols. for the construction of 140 miles 
of track in North Dakota, 47 locomotives, and 1600 
freight cars and 55 passenger cars. The pressure for 
all kinds of fabricated material is certain to very 
greatly increase within the next few weeks, and 
probably within the next few days. 








THE LATE MR. JosePH AIRD.—We regret to have to 
announce the death, which occurred on the 17th inst., at 
his London residence, 4, Whitehall-court, of Mr. Joseph 
Aird, owner of the Wellington Steel and Iron-Tube 
Works, Greatbridge. Mr. Aird, who was well known in 
the tube trade, Fad resided for some years past in 
London. He was brother to Sir John Aird, Bart. 





THE WeaAR.—At the annual meeting of the River Wear 
Commissioners, Mr. Jenneson Taylor, who presided, said, 
with the exception of 1904 last year stood out as the best 
year the Commissioners had had. The revenue was 
151,200/., against 156,991. in 1904, and 148,136/. in 1903. 
There had been a decrease of 193,000 tons in the coal 
shipments, which was principally accounted for by the 
sinking of a dredger on the bar of the south outlet, and 
the tapping of trade by the opening of Seaham Dock. 
Owing to the improved condition of the river, large 
steamers drawing over 22 ft. of water were now loaded at 
the drops above the bridge, and proceeded direct to sea. 
A few years ago steamers of much less draught, Jaden in 
the river, could not cross the bar for want of water, and 
they paid a toll to through the docks, in order to get 
to sea by the south outlet. The tolls collected in that 
way afforded a revenue amounting in one year to 3000/. 
In like manner some inward-bound vessels, with cargo 
which formerly would have had to discharge in the docks, 
now entered by the river direct and discharged there, 
thus escaping dock dues. Although they had a decreased 
revenue there was a surplus of 14,427/., which was carried 
to the credit of the surplus revenue account ; and that 
sceount, after disposing of all claims upon it, showed a 

«lance to credit of 48,750/. 





Hut Dock Extension.—A joint committee, consist- 
ing of gentlemen representing the North-Eastern and the 
Hull and Barnsley Railwa bg = mre has let a con- 
tract for a deep-water dock at Marfleet, East Hull, to 
Messrs. S. Pearson and Son, Limited. ‘he scheme for 
the dock was approved by Parliament in 1899, and 
capital was authorised to be raised to the amount of 
1,500,0002. The original plan provided for a dock of 
about 60 acres of water space. It was to be constructed 
in seven years. That time has expired this year, and 
Parliament has been asked to extend it. hen the 
tenders were opened on the original plan, a few years ago, 
the lowest tender was for 2,000,000/. The plans were 
accordingly amended, and the water space reduced to 
32 acres. The plans also provide for a lock 70 ft. long 
and 85 ft. wide, with a depth on the sill of 19} ft. at low 
water spring tides. Provision has been made in the 
plans now approved to extend the dock in future, as trade 
requires, to about 80 acres. A contract for the prelim!- 
nary work, including a diversion of Marfleet Drain, was 
let a short time ago, and is being carried out. It 1s 
expected that an early start will be made with the dx k, 
which will be completed probably in four or five years. 
Its construction will be superintended by Messrs. T. M, 








Newell and R. Pawley, MM. Inst. C.E. 

















ENGINEERING. 


381 





Marcu 23, 1906.] 





1000-AMPERE MOISSAN ELECTRIC FURNACE. 


CONSTRUCTED BY 


MESSRS. MARRYAT AND PLACE, 
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Tue temperature of the electric arc is estimated 
at about 4000 deg. Cent., or more than enough 
to melt or volatilise every known substance. Hence 
we have a source of heat at once under complete 
control and sufficient to give the greatest tempera- 
ture which can be either required or utilised. The 
degradation of electric energy into heat, from which 
in most cases it has to be produced by a roundabout 
way, does not at first seem a very desirable operation ; 
but the convenient form in which the heat is repro- 
duced, and the fact that the resulting temperature is 
more than double that obtained by the combustion of 
fuel, makes the electric furnace an invaluable piece of 
apparatus in the hands of the chemist or metallurgist. 

There are several types of electric furnace, apart 
from those simply heated by the passage of the current 
through resistance wire surrounding or embedded in 
the walls. In those used at Niagara and other places 
for the manufacture of carborundum, calcium carbide, 
graphite, &c., the heat is generated by the passage of 
the current through the charge itself ; but this is often 
impracticable on account of the non-conductivity of the 
charge, or for other reasons. The furnace devised by 
Professor Henri Moissan, and with which he carried 
out his classical experiments on the manufacture of 
diamonds, embodied the idea of enclosing an arc in 
a small cavity of limestone or other refractory material. 
The current does not pass through the charge, but the 
latter is heated by the radiation from the arc, and the 
heat reflected from the walls of the cavity. 

The illustrations, Figs. 1 to 4, above, represent a 
Moissan type of electric furnace for laboratory use, 
designed by Messrs. Marryat and Place. The design 
is intended for use with direct or alternating currents 
up to 1000 amperes at from 50 to 150 volts pressure. 
The heat employed to raise the temperature of the 
material under examination is generated by the elec- 
tric are confined in a small closed cavity, and the 
principle of reflection from the domed roof of the cavity 
employed by Moissan is retained. 

_ The apparatus consists of two cast-iron boxes super- 
imposed and lined with magnesia bricks. The lining 
of the upper box is carried in a sheet-iron framework 
to permit of easy renewal, and this framework is held 
into the cast-iron box by means of bolts, shown in 
Figs. 2and 4. When the framework containing the 
magnesia brick lining is fixed in position, any remain- 
Ing space is packed with magnesia lagging, filled in 
from an opening shown in the top. This opening is 
enclosed with a cover-plate, which can be removed to 
facilitate such experiments as require a flue or any 
other arrangement above the arc. 

_In the bottom box, besides the main cavity shown in 
Figs. 1, 3, and 4, asecond cavity is provided, into which 
the product of a continuous process can be collected 
direct from the reaction under the arc ; as, for instance, 











when an oxide is reduced by pa through a carbon 
tube placed at an angle, and passing below the are. 
This is indicated in Fig. 4. 

In the construction of the iron box and ys bape 
vision for the use of such a tube is made, and tubes of 
various sizes are supplied with the furnace, but are 


not normally fixed in position. The cavity is made | 
The furnace | 


accessible through the door shown. 
stands upon two iron bearers, which are supported 
upon the hard-wood table shown. On both sides of 
the furnace are panels carrying the electrodes and 
main terminals. The electrodes consist of 2-in. round 
carbon rods for use with 1000 amperes, and are 
supported and guided by the split copper blocks 
shown. Adapters can be supplied to carry smaller 
carbons for smaller currents. These copper blocks are 
slightly hollowed out, and packed with fine copper 
gauze, in order to obtain satisfactory contact with the 
carbon. The gauze can be lubricated with plumbago 
to permit easy sliding of the carbon for regulation of 
the arc. Connection to each set of blocks is made by 
two copper bolts, which also serve to hold the blocks 
in position. The bottom ends of these bolts are 
screwed and fitted with sweating sockets to take the 
cables which supply current to the furnace. The carbons 
are alsv clamped, and partly carried by the gun-metal 


clamps which slide upon the square guides shown, and | 
are connected with hard-wood levers pivoted from the | 


table. The movement of these handles allows the car- 
bons to be separated by any distance up to 15 in. 

The clamp and lever at each side are carried on a 
panel consisting of hard-wood covered with asbestos 
slate, and arranged to slide on the table, so that the 
distance between the furnace-box and the copper 
blocks may be varied. With a furnace of this pat- 
tern, the highest possible temperature can be ob- 


tained and maintained for a longer period than has | 


been found possible with the more simple apparatus 
usually employed. One of these furnaces was shown 
in daily operation during the Electrical Exhibition at 
Olympia last year, and several have been supplied to 

rivate firms, while they are alsoin use at the Glasgow 

niversity and the National Physical Laboratory. 
They are constructed by Messrs. Marryat and Place, 
of 28, Hatton-garden, London, E.C. 





Panama CanaL.—The Board of Trade Journal for the 
22nd inst. states that a circular, No. 298, has been issued 
by the Isthmian Canal Commission, inviting tenders for 
the supply of two sea-going suction dredgers, Sealed 
pro’ in triplicate, will be received at the office of 
the General ae Officer, Isthmian Canal Commis- 
sion, Washington, D.C., until 10.30 a.m. on April 3. 
A copy of the specification may be inspected on appli- 
cation at the , emer Intelligence Branch of the 
Board of Trade, 73, Basinghall-street, London, E.C. 








Tue INSTITUTION OF MECHANICAL ENGINEERS: GRA- 
DUATES’ ASSOCIATION. SxEssIon 1905-6.—The sixth 
general meeting of the session was held at the Institu- 
tion, Storey’s Gate, Westminster, on Monday, March 12, 
at 8p.m., Mr, Herbert A. Humphrey, member, in the 
|chair. A paper, entitled ‘‘ Notes on the Design and Con- 
| struction of Large Gas-Engines,” was read by Mr. J. H. 
| Hurst, graduate, of Birmingham. The chairman opened 
|the discussion, in which the following graduates took 

rt:—Mesers. E. Barras, T. J. B. Drayton. H.C. Hodgson, 
iJ. H. C. Kann, 8S. 8. Nevill, and A. B. Symons. Several 
| visitors also took part in the discussion, Mr. Hurst 
|replied. The following notice was given out :—Paper to 
be read at the meeting on April 9, *‘ Tube Railways and 
| ome Construction,” by Mr. Philip A. Amy, graduate, of 
| Jersey. 








German InDustry.—The more settled condition of 
| the German Jabour market has told favourably upon the 
|coal and iron trades of Germany. In January, 1905, 
serious trouble prevailed, and the result was that the 
|output of coal in the Zollverein for the month was re- 
| duced to 7,590,980 tons. In the first month of the current 
year, in which there has been no interruption of indus- 
| try, the output was 11,881,344 tons, showing an increase 
| of 4,290,364 tons. The production of lignites in January, 
this year, was also 5,116,227 tons, as compared with 
4,462,998 tons, showing an increase of 653 229 tons. The 
production of coke in January, this year, was 1,608,493 
| tons, as compared with 780,461 tons in January, 1905; 
|and that of briquettes, 1,266,794 tons, as compared with 
| 957,592 tons. German metallurgical industry was, of 
| course, affected in January, 1905, by the reduced produc- 
| tion of coal and coke, and the output of pig for the month 
| was no more than 766,209 tons. In the first month of this 
year 1,(18,461 tons of pig iron were produced, the increase 
in the output extending all along the line. 





Firteen Years’ TransvaaL Goip.—The dividends 
paid by Transvaal gold-mining companies last year beat 
| the record, the aggregate attained being 4,981,310/. The 
| largest nearest total to this was that of 1898—4,848, 2380. 
| For the fifteen years ending with 1905 inclusive, Trans- 
| vaal guld-mining yielded dividends as follows :— 


Year. — Year. er 
1891 334,468 1899 2,946,358 
1892 879,320 1900 Nil. 
1893 965,358 1901 415,813 
1894 1,527,284 1902 2,121,126 
1895 2,946,852 1903 3,345,502 
1896 1,513,682 1904 8,877,624 
1897 2,707,187 1905 4,981,810 
1898 4,848,230 


Gold-mining was commenced in the Transvaal in 1887, 
| and the aggregate dividends paid between that year and 
1905 inclusive were 33,495,276/. It should be observed 
that the dividend distribution of 1905 might have been 
much larger than it actually was had not various com- 
| panies employed an important proportion of their profits 
in carrying out improvements as regards tools, processes 
| of extraction, and treatment of ores, so as to reduce the 
cost of production as much as possible. If we include 
coal and diamond mines, the te mining dividends 
of the Transvaal last year are carried to 5,207,191/. The 
| number of workpeople employed in mining operations in 
| the Transvaal at the close of last year was 159,257—viz., 
| 18,159 whites, 93,831 blacks, and 47,267 Chinese. The 
corresponding number employed at the close of 1904 was 
103,106—viz., whites, 15,962 ; blacks, 67.259 ; and Chinese, 
20,885. 
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THE WIDNES AND RUNCORN TRANS- 
PORTER-BRIDGE. 


At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, March 13, at 8 p.m., Sir 
Alexander R. Binnie, President, in the chair, the paper 
read was ‘‘The Widnes and Runcorn Transporter- 
Bridge,” by Mr, J. J. Webster, M. Inst. C.E. The fol- 
lowing is an abstract of the paper :— 

As the only convenience for vehicular traffic between 
the Lancashire ani Cheshire sides of the River Mersey 
was by means of the cumbarsome ferries at Liverpool, or 
by the bridge at Warrington, considerable inconvenience 
was experienced by manufacturers, farmers, and others 
on both sides of the river; and in 1817 Telford was 
asked to design a suitable scheme for crossing the river 
at Runcorn. He proposed a suspension bridge, of 
1000-ft. span, having a 30-ft. roadway; but the scheme 
was never carried out. Several other schemes for bridges 
and tunnels have since been proposed, but in each case the 
cost has prevented the scheme from being proceeded with. 

Application was made to Parliament for powers to 
construct a transporter - bridge between Widnes and 
Runcorn, and, after much opposition, the Act was ob- 
tained in July, 1900; 2 compiny was formed, strongly 
supported financially by the Corporations of both Widnes 
and Runcorn, and the contract for the work was let in 
November, 1901. 

The principle of the transporter-bridge was designed 
by Mr. Charles Smith, of Hartlepool, who, in 1873, 
planned one to cross the River Tees at Middlesbrough. 
This was not constructed, but similar bridges have been 
erected at Bizerta, Portugalete, Rouen, and Rochefort ; 
- one on this principle is now being erected at Newport, 
Vion, 

The Widnes and Runcorn Bridge crosses the River 
Mersey and the Manchester Ship Canal with one span of 
1000 ft., and approach viaducts, 35 ft. wide, on both 
sides of the river. The bridge is similar in construction 
to an ordinary cable-stiffened suspension bridge ; but in- 
stead of the costly high-level approaches, the traffic is 
carried across by means of a car suspended from a trolley 
running on the underside of the stiffening-girders, and 
driven eiectrically.* 

The cables are supported by two towers on each side of 
the river, the towers being square in plan, with braced 
legs at each corner having a curved profile ; the width at 
the bottom is 35 ft., and at the top 9 ft., the height from 
high-water line to the centre of the cables being about 
175 ft. Exch pair of towers is braced together with two 
double-braced curved girders at the top, and at the level 
of the top of the stiffening girder. The towers rest upon 
four cast-iron cylinders, 9 ft. in diameter, which are 
founded on the rock. 

There is one cable from tower to tower, each cable 
carrying a stiffening-girder, 19 ft. deep, hinged at the 
centre. Kach cable hasan area of 50 square inches, made 
up of nineteen strands laid parallel, and clamped to- 
gether; the steel wires—0.162 in. in diameter—having a 
breaking strength of 95 tons per square inch. The cables 
are attuched to forged-steel cross-heads, to which are 
coupled the steel links taken down to anchor-plates in 
pits excavated in the rock and filled in with concrete. 

The suspenders from the cables to the stiffening-girders 
are steel wire ropes 1? in. in diameter, spaced 18 ft. 
apirt, and are coupled to bridles attached to the cast-iron 
lie of the cables. The cables are coated with a bitu- 
minous compound, and wrapped with two layers of 
strong sailcloth saturated with the same solution. A 
number of experiments were made with different forms 
of steel ropes and connections, details of which are 
given in the paper. Some interesting experiments were 
also made with steel pins, the results of which show that 
in designing pins for bridge-work, although they would 
fail by shear, they should be designed to withstand the 
bending moments. 

The car-trolley, which runs on rails on the bottom 
flange of the stiffening girder, is 79 ft. long, articulated 
in five sections, and 4 ft. 10 in. deep; there are bogie 
wheels on each side18in. indiameter. ‘The motive power 
consists of two electric motors of 36 brake horse-power, 
each driving, through gearing, one pair of wheels. The 
trolley is fitted with electric and hand-brakes, the whole 
of the machinery being under the control of the man in 
the cabin at the top of the car. The car is 55 ft. long 
and 24 ft. wide, and travels at a speed of 7 miles per hour. 

The generating machinery is contained in a building at 
the bottom of one of the Widnes towers, and consists 
of two gas-engines of 75 horse-power each (one being 
spare), two dynamos of 48 kilowatts capacity (one being 
spre), one booster, and an accumulator with a battery 
of 245 cells. The machinery supplies the necessary 
current for driving the car and a. the struc- 
ture, and was designed in consultation with Dr. Edward 
Hopkinson. 

The total cost of the structure, inclujing the cost of 
obtaining the Act, was about 130,000/. 

The engineers for the work were the author and Mr. 
John T. Wood, M. Inst. C.E, the resident engineer 
being Mr. L. H. Chase, M. Inst. C.E. The contractors 
for the masonry, &c., were Messrs. W. Thornton and 
Sons, Liverpool ; the contractors for the superstructure 
were Messrs. Arrol’s Bridge and Roof Company, the 
cables being constructed and erected by the St. Helens 
Cable Company. The electric machinery was con- 
structed and erected by Messrs. Mather and Platt, of 
Manchester. 





_ AMERICAN PetroteuM.—The production of crude oil 
in the United States last year was 115,000,000 barrels. 


* See ENGINEERING, vol. lxxix., pages 449, 782, and 783. 





NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday morning 
the pig-iron market was flat, and prices showed a slight 
decline. Cleveland warrants were done at 483. 6$d., 
483. 3}d., and 483. 4d. cash, and from 493. to 48s. 8d. one 
month. The turnover was 10,000 tons, and the closing 
uotations were 483. 4d. cash and 483. 8}d. one month. 
he dealing in hematite amounted to 500 tons at 
633. 9d. cash. In the afternoon the market was quiet, 
and almost unchinged in values. Cleveland warrants 
changed hands at 483. 4d. and 48s. 34. cash, and at 
483. 84d. and 483. 7d. one month, with closing sellers at 
483. 4d. cash and 483. 74d. one month. There were buyers 
over at 483. 3d. cash, and the turnover was 5000 tons, 
Hematite was quoted rather firmer at 64:. 1d. cash sellers. 
On Friday forenoon the market was steady, and 9000 
tons of Cleveland warrants were dealt in at 48s. 34d. 
and 483. 3d. cash, 483. 344. seven days, and bstween 
483. 6.1. and 483. 74d. one month. Closing sellers quoted 
483. 34d. cash and 48s. 74d. one month, and the settle- 
ment prices were:—Scotch, 56s.; Cleveland, 48s. 3d. ; 
hematite, 64s.; and Standard foundry iron, 48s. 14d. The 
tone was better in the afternoon, and 7000 tons of Cleve- 
lund warrants changed hands at rather firmer prices. 
The dealings were at 483. 4d. to 483. 6d. cash, and 48s. 9d. 
to 483, 10d. one month, and at the close the quotations were 
48s. 7d. cash, and 483. 11d. one month sellers. Hematite was 
offered at 64s. 4d. one month sellers, but no business was 
done. The market was firm but quiet on Monday morn- 
ing, and the business only amounted to 3000 tons of Cleve- 
land warrants at 48s. 64d. and 483. 74d. cash, and 48s. 114d. 
one month. The close was firm at 48s. 8d. cash and 4953. 
one month sellers, and there were buyers of hematite at 
643. cash, and sellers at 64s. 3d. cash. At the afternoon 
session the tone was good, and 7000 tons of Cleveland 
warrants changed hands at 48s. 7d. and 483. 8d. cash, and 
at 493. one month, with buyers over. Sellers’ closing quo- 
tations were 4d. above the best, and hematite was quoted 
the same as in the morning, 643. 3d. cash sellers. 
The market on Tuesday morning was steady, and about 
8000 tons of Cleveland warrants were dealt in at 48s. 74d. 
and 483. 8d. cash, 483. 104d. twenty days, 493. and 
48s. 114d. one month, and 493. 6d. three months. At the 
close the quotations were 48s. 8d. cash and 493. 04d. one 
month sellers. In the afternoon a weak tone prevailed, 
and prices showed a decline. The turnuver was only 4000 
tons of Cleveland warrants at from 483s. 7d. to 48s. 44d. 
cash, and from 483. 10d. to 48s. 84d. one month, the 
closing quotations being 483. 44d. cash and 48s, 84d, one 
month sellers. Hematite was not quoted at either session. 
To-day (Wednesday) the market opened easier, and Cleve- 
land warrants were done at 48s. 2}d. cash, 48s. 2d. six days, 
and 48s. 6d. and 48s. 7d. one month. The turnover was cloze 
on 6000tons, and the close was firmer with buyers at 48s. 3d. 
cash, and sellers at 483. 4d. cash and 483. 74d. one month. 
In the afternoon the weakness developed, and Cleveland 
warrants were done at 48s, 1pd. and then 47s. 114d. cash, 
and from 483. 54d. to 483. 3d. to 483. 34d. one month. 
The business amounted to 12,000 tons, and at the close 
the quotations were 483. cash and 483. 4d. one month 
sellers. Hematite was flat, and 1000 tons changed hands 
at 633. 3d. cash and 633. 8d. one month. The following 
are the market quotations for makers’ (No. 1) iron :— 
Clyde, 66s.; Calder and Gartsherrie, 66s. 6d. ; Summer- 
lee, 67s. 6d. ; Langloan, 693. ; Coltness, 74s. (all shipped at 
Glasgow) ; Glengarnock (shipped at Ardrossan), 66s. 6d. ; 
Shotts (shipped at Leith), 67s.; and Carron (shipped at 
Grangemouth), 68s. 


Sulphate of Ammonia.~—-A fairly good business has been 
done in sulphate of ammonia during the past week. The 
price remains firm at from 12/. 10s. to 12/. 12s. 6d. per 
ton for prompt business, Glasgow or Leith. ‘The amount 
shipped from Leith Harbour last week was 1837 tons. 


Scotch Stcel Trade.—The general tone ruling through- 
out the steel industry is at present very good, and the 
demand for delivery of both ship and boiler-plates is 
more than equal to the supply. There is a brisk inquiry 
for steel sections for structural purposes, and Canada has 
placed some good orders in this district lately for this 
class of material. Prices remain very firm, and no altera- 
tion has taken place in the last official list. 


Institution of Engineers and Shipbuilders.—The sixth 
general meeting of this session was held in the Society’s 
rooms in Glasgow on Tuesday night, when the president, 
Mr. James Gilchrist, occupied the chair. A discussion 
took place on the following papers:—‘‘The Applica- 
tion of Calculating Charts to Slide-Valve Design,” 
by Mr. William J. Goudie, B.Sc.; ** The ene i 
peller Controversy,” by Mr. James Howden; and 
** Notes on Some Common Errors in the Use of Electric 
Motors for Machine - Driving,” by Mr. W. A. Ker. 
A paper was read by Mr. H. Norman Leask, Man- 
chester, on ‘* Refuse - Destructors.” The competitive 
designs for the new buildings to be erected at the corner 
of Elmbank-street were submitted. A short leet of four 
were selected, and the first place was awarded to the 
design of Mr. John B. Wilson, 92, Bath-street, Glasgow. 
The oe this design is estimated to cost, when 
complete, about 25,000/. The total number of designs 
sent in by architects was fifty-one. 








Messrs. Rosey and Co., Liuirep.—The profits of 
Messrs. Robey and Co., Limited, Lincoln, for 1905 were 
30,530/. After providing for depreciation, debenture 
interest, and management and other charges, there is a 
divisible balance, including 568/. brought forward, of 
13,475. A dividend of 63. per share (free of income-tax) 
is proposed, writing off investment account 3000/., and 
carrying forward 1632/. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Messrs. Cammell, Laird, and Co.—The directors of tiiis 
company in their annual report state that at the Cyclops 
Works changes have been made to secure greater efficiency. 
Much work is in progress at Birkenhead ; and at Coventry 
they are laying ton for the manufacture of the lirgest 
class of naval guns and mountings, the necessary plant. 
Owing to the disturbancés in Russia, it has been decided 
to wind up the Russian Cammell File Company, Limited, 
in Odessa, on the ground that it is both inexpedient and 
unprofitable to manufacture there. 


Hadfield’s Steel Foundry Company.—Mr. R. A. Had- 
field presided at the annual meeting, held on Monday, of 
the shareholders in the above company. He moved the 
adoption of the report and the declaration of a dividend 
at the rate of aro nad cent., and said that the cpital of 
the company s' now at nearly a million. Last year 
they were completing a large capital expenditure, and as 
all the buildings and new plant were now well at work, 
it showed the expenditure was very wisely undertaken. 
There had been a large advance in the prices of various 
special materials such as they used; but they were well 
bought, and would not feel the advance for some time. 
The company were developing new and important lines, 
which, he believed, would turn out to their advantage. 
They now had the finest shops in the world, and he be- 
lieved they were ahead of the Americans. Alluding to 
the visit of the Iron and Steel Institute to Sheffield, he 
said he believed it had done them a great deal of good. 
Mr. Jack seconded, and the motion was adopted. General 
Sir Henry Brackenbury was re-elected a director. The 
meeting was made special, and authority was given to the 
directors to increase the company’s capital by 100,000/. in 
10/. preference shares bearing 44 per cent. interest. 


The Iron and Steel Trades.—Almost all the heay 
branches of trade continue to be fully employed, with 
every prospect of continuing so for some time. In some 
instances the finished iron trade has not been so well 
supplied with specifications as makers covld wish; but 
the delay is regarded as only temporary. Prices of pig 
iron have shown fluctuations, but on the whole makers’ 
prices have been well maintained. The bulk of the 
rolling-mills are well employed. Some of them are so 
busy that they have difficulty in executing their engage- 
ments. 


South Yorkshire Coal Trade.--Prospects in the local 
coal trade are distinctly encouraging. Inquiries are being 
made for supplies, both for France and Germany, but 
chiefly for France. Some very good lines have already 
been booked, and there are many more to be placed. 
Coalowners are asking more money, and prices are ex- 
pected to go up as the shipping season develops. The 
railway companies and la works are taking an in- 
creasing tonnage, and in the house-coal branch business is 
tapering off. A brisk trade is being done in all the 
commoner qualities of fuel, and prices are stiffening. The 
supplies of coke for steel-melting purposes are steady, but 
there is not so much doing in blast-furnace qualities. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The attendance on ’Change 
yesterday was only moderate, but a fair amount of 
business was recorded. Buyers and sellers of pig iron 
came to terms without much trouble. The continued 
daily withdrawals of Cleveland pig from the public war- 
rant stores, and the exceptionally heavy shipments so far 
this month, were not without their beneficial effect upon 
the market, and many traders spoke very hopefully of 
the future. At the same time fluctuations in warrants 
had their influence on the price of No, 3 Cleveland iron, 
but not to the same extent as a little while ago. Makers, 
however, fully realised that if ef did not follow war- 
rants somewhat, buyers would simp r satisfy their wants 
from the warrant stores. No. 3 g.m.b. Cleveland pig was 
49s. f.o.b.; No. 1, 503. 6d.; No. 4 foundry, 48s. 6d.; grey 
forge, 483. 3d.; mottled, 47s. 94.; and white, 47s. 9d. 
East Coast hematite pig was in very good request and 
firm in price. Nothing under 693. was named for early 
delivery of mixed numbers; No. 1 was not less than 
693. Gd., and 64s. 6d. was the least price mentioned for 
No. 4 forge hematite. Several leading producers were 
inclined to ask rather more than the foregoing quotations. 
Spanish ore was strong. Rubio, of 50 per cent. quality, 
was quite 203. ex-ship Tees; but most of the deliveries 
just now are on contracts made some time ago, ata shilling 
or two below that price. To-day Middlesbrough warrants 
dropped to 48s. cash buyers, with the result that No. 3 
Cleveland was lowered to 48s. 9d. Other quotations were 
unaltered. 


Manufactured Iron and Steel.—Good accounts are 
given of the various branches of the manufactured iron 
and steel industries. The demand is reported somewhat 
better, especially for steel rails. Works are generally 
well employed. Quotations stand :—Common iron bars, 
71. 5s.; best bars, 7/. 15s. ; iron ship-plates and iron ship- 
angles, each 7. 5s.; iron ship-rivets, 7/. 17s. 6d. ; steel 
bars, 7/.; steel ship-plates, 7/.; steel ship-angles, 6/. 12s. 6d.; 
steel boiler-plates, 8/.; steel joists, 6/. 7s, 6d.; steel sheets 
(singles), 8/.; and steel sheets (doubles), 8/. 5s.—all less 
the customary 2} per cent. Heavy sections of steel 
rails are fully 6/. 5s., and cast-iron railway chairs are 
31. 153.—both net cash at works. 

North-Eastern Steel Company, Limited.—The annual 
report of the directors of the North-Eastern Steel Com- 
pany, Limited, must be regarded as highly satisfactory, 
and comes as a pleasant relief to a series of several un- 
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favourable annual statements. T'he profit for the year is 
shown at 72,4392. 03. 3d., which, with the balance of 
3171. 9s. 94. from 1904, makes 72,7861. 10s. This has been 
applied as follows :—Interest paid on debenture stock, 
second mortgage debenture, and loans, 22,115/. 7s. 2d.; 
directors’ fees, 1000/.; entire cost of remodelling two 
blast-furnaces, charged to revenue, 15,577/. 16s. 8d.; 
writing off rolling-stock, 2725/. 11s. 5d.; paid to G. 
Darby: Bertrand-Theil royalty, 833/. 63. 8d.; writing off 
special expenses re second debenture issue, &c., 6918/. 
18s. 10d.; depreciation on machinery, plant, and build- 
ings, 20,000/.; balance carried forward, 3615/. 93. 3d 
During the year the works have been fully employed, and 
the make of coke, iron, finished steel, and basic slag 
manure has been the largest in the history of the com- 
pany. The company’s works, machinery, and plant, have 
been maintained in a thorough state of efficiency out of 
revenue, and the stocks have been valued well under the 
prices ruling at the date of the balanc2-sheet. 


Coal and Coke.— Quotations for fuel are not easy to fix, 
the market having been somewhat upset by the strike in 
France. Gas coal is very firm for prompt delivery, 
though, of course, the consumption is now much lower 
than it was. Bunker coal is in good request, and un- 
screened Durhams are realising from 9s. to 93. 3d. f.o.b. 
There is a satisfactory business doing in manufacturing 
coal. Coke is steady, but little buying is reported, con- 
sumers having purchased what they need to tke end of 
June. For average blast-furnace qualities the price stands 
at about 17s. delivered here. 








Sipz-SLtot Conpurr System ror THE Lonpon CouNTY 
Counor. TraMways.—The Highways Committee of the 
London County Council propose to try the side-slot con- 
duit system for their electric tramways north of the river, 
provided the Board of Trade grant their approval ; and 
the Committee have decid to accept the tender. 
emounting to 27507. 1s., of the Frodingham Iron and 
Steel Company, Frodingham, near Doncaster, for the 
supply of the necessary side-slot rails, for a length of 
line in Kingsland-road. There were only two other 
tenders, one by Messrs. Steel, Peech, and Tozer, 
Limited, of Sheffield, for 3640/7. 14s., and Messrs. P. and 
W. McLellan, Limited, for 3640/. 3s, 





Tue InstiTuTION OF Civit Excineers —The annual 
dinner of the Institution of Civil Engineers was held on 
the 2Ist inst., at Lincoln’s-Inn Hall, under the presidency 
of Sir Alexander Binnie. Among the company were 
Lord Tweedmouth, Mr. James Bryce, Sir J. Wolfe Barry, 
Lord Rayleigh, Lord Stalbridge, Lord Strathcona, Lord 
Justice Cozens-Hardy, and Sir Frederick Harrison. 
Mr. Bryce, in responding to the toast for the House of 
Commons, stated that the President, Sir Alexander 
Binnie, was at the present time giving the Irish Govern- 
ment material assistance in helping them to deal with 
the most difficult problem of arterial drainage; while 
invaluable aid was being rendered by Sir J. Wolfe Barry 
in connection with the problem of London traffic. 


Contracts. — In connection with the Swanscombe 
Works of the Associated Portland Cement Company, 
Limited, the Masons Gas Power Company, Limited, 


are proceeding with the erection of a 2400-brake- | basa 


horse-power bituminous coal-gas power plant, required 
to work in connection with seven Oechelhauser gas- 
engines of 350 brake horse-power each. The gas plant 
will consist of three gas-generators, each of 800 brake 
horse- power, with the necessary cooling and cleaning 
plant. The same firm put down the 1800-brake-horse- 
power plant at the works of the Reading Electric Supply 
Company, Limited, which gives excellent results. —Messrs. 
Waygood and Co., Limited, Falmouth-road, S.E, 
have recently fitted on the steamship Amerika, of the 
Hamburg-Amerika line, one of their » Raverpnioncs Be elec- 
tric passenger lifts. During the first voyage of the 
steamer the passenger lift made 2154 journeys, and car- 
ried 4469 passengers. They also fitted the steamer with 
service lifts, and have received a repeat order for pas- 
senger and service lifts for the Kaiserine Auguste Vic- 
toria.—The Power-Gas Corporation, Limited, 39, Victoria- 
street, Westminster, S.W., and Stockton-on-Tees, have 
obtained the order for the power-gas installation for the 
shipyard of the China Steam Navigation Company, at 
Hong Kong. The gas plant is capable of producin 
300,000 cubic feet of gas per hour, 75 per cent. of whic 
will be specially cleaned for use in four gas-engines of a 
total capacity of 3300 brake horse-power, and 25 per cent. 
will be used in furnaces and other heating appliances. 
As the working conditions require continuous runnin 
day and night throughout the year, the plant is design 
so that any of the main parts can be isolated without inter- 
fering with its operation. The installation includes 
three producers of the Mond patent type, and is arranged 
to allow of future extension. Eastern fuels of a bituminous 
character are to be used. The engines are of the Cockerill 
type, made by Messrs. Richardsons, Westgarth, and Co., 
Limited —the main contractors—and will be direct-coupled 
to Dick Kerr dynamos.—Messrs. Richardsons, Westgarth, 
and Co., Limited, of Hartlepool, who have lately been 
awarded a contract for the entire refitting of the machinery 
in H.M.S. Cyclops, now in course of organisation as a 
Navy repair ship at Sir James Laing and Sons’ yard, 
Sunderland, have also ————— some large turbine con- 
tracts for Santiago; while other contracts for Lisbon 
and Australia are in hand. 


: —M . D ‘ 
Limited, Lambeth, have essrs. Doulton and Co., 


been selected to supply the sani- 


tary fittings for the new Cunard express-boat now in 
course of construction at Wallsend 
liunter, and Co. 


y Messrs. Swan, 





H. | qualities have made 13s, 6d. 


NOTES FROM THE SOUTH-WEST. 


Cardiff.—The steam-coal trade has shown more activity, 
and high prices have been realised. The best large steam 
coal has made 14s. 6d. to 153. per ton, while secondary 

ualities have from 133. to 14s. 6d. per ton. 
ouse coal has shown little change; the best ordinary 
ma to 15s. per ton, while 
secondary descriptions have brought from 10s. 6d. to 11s. 
per ton. No. 3 Rhondda large has been quoted at 14s. 6d. 
to 143. 9d. per ton. Coke has shown little change; 


: | foundry qualities have been quoted at 18s. to 183. 6d. per 


ton, and furnace ditto at 163. to 163. 6d. per ton. As 
pes iron ore, Rubio has made 19s. per ton, and 
A — 18s. 9d. 3 ». per - banat —_ of 50 per 
cent. of iron, and charges, includi reight, insurance, 
&c., to Cardiff or Newport. 7 . 


Swansea.—Messrs. Williams, Foster, and Co. intend 
erecting four new furnaces at the Upper Bank Works. 
Considerable extensions are in hand at Messrs. Dillwyn’s 
spelter works. 


Newport and Merthyr.— A Great Western Railway 
motor-rail direct service between Newport and Merthyr 
was started on Monday. The new service covers a dis- 
tance of 254 miles. At present four trains each way are 
being run every week-day. 


Dowlais.—The daily output of the Goat Mill has been 
about 400 tons, rails and steel sleepers having n made 
to that extent upon home and foreign account. The Big 
Mill has been employed upon miscellaneous goods. The 
coal trade is considered to have slightly improved. 


The Welsh Coal Trade.—The annual meeting of the 
Monmouthshire and South Wales Coalowners’ Associa- 
tion was held at Cardiff on Tuesday. It was stated that 
the output of the members during the past year had 
been as follows:—Cardiff, 23,843,568 tons; Newport, 
7,628,025 tons ; and Swansea, 3,328,746 tons; making an 
aggregate of 34,800,339 tons. The corresponding totals 
for which members stand assured in the association for 
the ensuing year were reported as follows :—Cardiff, 
24,603,340 tons; Newport, 7,934,168 tons ; and Swansea, 
3,795,095 tons ; making an aggregate of 36,232,603 tons. 


The Swansea Valley.~The steel trade has shown a 
buoyant tone, but the output of some of the works has 
been below their full capacity. There has been an in- 
c demand for anthracite coal ; on the other hand, 
the bituminous collieries have been somewhat irregularly 
employed. 








Tue Royat Merroro.ocicat Socirty.—At the meet- 
ing of this Society, held on Wednesday evening at the 
Institution of Civil Engineers, Great George-street, 
Westminster, the President, Mr. R. Bentley, in the chair, 
Dr. H. R, Mill gave an interesting lecture on ‘‘South 
Africa as seen by a Meteorologist.” This was illustrated 
by a series of lantern slides from photographs taken 
during the tour of the British Association in 1905. The 

laces visited included Cape Town, Table Mountain, 
Geshe, Maritzburg, Ladysmith, Johannesburg, Pre- 
toria, Bloemfontein, Kimberley, Bulawayo, the Matoppo 
Hills, the Victoria Falls of the Zambesi, Salisbury, 
Unmtali, and Beira. During the return journey, Mom- 
, Cairo, and the Suez Canal were visited. Photo- 
graphs were shown of meteorological stations in many of 
the places named, and the views of the scenery were 
selected to bring out the climatic features. 


PrrsonaL.—The Westfilische Drahtwerke, Langen- 
dreer, have entrusted their sole representation for the 
United Kingdom to Mr. Hickman Batchelor, of Messrs. 
Charles Hatton and Co., 107, Upper Thames-street, 
London, E.C. — Messrs. Andrews and Cameron’s new 
address is Kelvin Engineering Works, Kirkintilloch.— 
Messrs. Buxton and Thornley, Limited, engineers, of 
Burton-on-Trent, have recently appointed Mr. H. H 
Beare as works manager. Mr. Beare has been with the 
firm during the past 10 years as assistant works manager. 

Mr. G movan, M.I.E.E., has resigned his posi- 
tion as Works Director of the Electrical Trades Supply, 
Limited, Birmingham, and has started the firm of 
Donovan and Co., 12, Barwick-street, Birmingham, elec- 
trical manufacturers and suppliers. Mr. Donovan was 
with Messrs. Verity’s, Aston, from 1897 to 1905, and for 
some years, as works and business manager, was in entire 
control of their electrical factory, manufacturing motors, 
switchboards, arc lamps, &c.—The International Elec- 
trical Engineering Company, of London and Liége, have 
appointed Messrs. Oxley and Wilde, 37, Surrey-street, 
Shotield, to be their sole representatives in the Midlands. 
—The British Prometheus Company, Limited, electrical 
heating specialists, Kingston on-Thames, are removing 
their works and head offices to Birmingham ; on and after 
the 21st inst. all communications should be addressed to 
them at Salop-street Works, Highgate, Birmingham. 
Their London show-rooms are 27, Ely-place, Holborn 
Circus, E.C.—Mr. R. W. Gauntlett has resigned his 

ition as West of England representative for the 
British Westinghouse Electric and agen ge ye em 
pany, Limited, and has joined the staff of Messrs. 
Bruce Peebles and Co., Limited, whose representative he 
will be in the above district, and also in London, and the 
Southern, South-Eastern, and Eastern Counties.—The 
Parker Foundry Company, Derby, have, at the North- 
East Counties Electrical Exhibition, at Newcastle-on- 


of connecting-rods, crank-shafts, valves, forks, levers, 
a variety of motor-car and wagon castings, and also a 





number of castings for ship-builders’ use. 











MISCELLANEA. 


ImPoRTANT additions are to be made to the plant of the 
Newcastle-on-Tyne Electric Supply Company, who have 
demands for the supply of 30 million units per annum. 


In some experiments recently made at Baltimore it was 
found that in actual every-day working an electric car 
weighing 45,000 1b, light, and equipped with four motors, 
aggregating 160 horse-power, took only 10 per cent. more 
current than a smaller car weighing 31,700 Ib. light, but 
equipped with two motors only, aggregating 110 horse- 
power. 


In a discussion on ‘‘ Single Phase Motors” by the 
Chicago branch of the American Institute of Electrical 
Engineers, Mr. W. A. Layman stated that it was the 
cost of the condenser which militated against the success 
of the split-phase motor, in which a rotating field was 
obtained by placing a large capacity in series with half 
the windings of the stator. The cost of this condenser, 
he stated, amounted to 50 per cent. of the cost of the 
motor. 


In order to reduce the rigidity of stay-bolts, which ap- 
—~ to be the most common cause of their fracture, Pro- 
essor J. E. Sweet has recently su ted the use of a 
stay-bo]t, the plain portion of which is split into four 
sectors by means of a slitting cutter. The whole is then 
heated and twisted so as to insure that any straining 
action shall bo fairly distributed between the separate 
sectors. With proper appliances he claims that the extra 
cost of such stay-bolts would not be more than 10/. on a 
locomotive costing 20007. to 3000/. 


We read in the Builders’ Exchange, Birmingham, that 
in Toronto (Canada) the city owns the streets, and the 
municipal authorities have conceded the tramway rights 
to a company for twenty-one years, when they can be 
purchased by the municipality. The company pays the 
city 1602. per annum per mile for the right to run the 
trams, and, in addition, a percentage of the gross receipts. 
Up to 200,000/. the company pays 8 per cent., from 
200.0007. to 300,000/. 10 per cent, from 300,000/, to 
400,000/. 12 per cent., from 400,000/. to 600,000/. 15 per 
cent., and from 600,000/. upwards 20 per cent. In 1895, 
when that arrangement was entered into, the city drew 
in percentage and mileage upwards of 27,000/., and in 
1904 more than 64,000/.; while in the nine years the 
amount received was 360,000/, 


The recent law passed in France, by which the period 
of compulsory service with the colours has been reduced 
to two years, has necessitated the taking of special 
measures with a view both to recruit the necessary 
numbers for the engine-room staff throughout the navy 
and to secure adequate efficiency in this branch of the 
service. The matter is at the present moment engagin 
the attention of the naval authorities and. technica. 
committees, and numerous pro ls have been put for- 
ward dealing with methods of recruiting young candi- 
dates from schools, merchant shi and engineering 
works, recommending various modifications in the com- 
position of the engine-room staff, and proposing pro- 
motions and other inducements to continue in the service. 

hese various questions are, we believe, to be discu 
in the French Parliament shortly. 


Refrigerator cars, in which the cooling was effected by 

the expansion and re-evaporation of a readily liquefiable 

as, were tried last July and August on the lines of the 
Paris, Lyons, and Mediterranean Railway in France. 
The evaporation of the gas on these cars was controlled 
by an automatic thermostat, consisting of a coil of tubing 
filled with a volatile liquid. As this liquid had a con- 
siderable coefficient of expansion with heat, the pressure 
inside the coil rose with the temperature, causing the 
coil to unwind, and this motion of coiling and uncoilin 
was utilised to move the valves controlling the liquefi 
gas. Matters were so arranged that this thermostatic 
regulator was automatically thrown out of gear whenever 
the doors of the car were opened, being automatically 
restored to its working condition again when the doors 
were closed. The apparatus is said to have given excellent 
results during the trials. 








Scuoot Hyoerene.—The second International Congress 
on School Hygiene is to be held in London on August 5 
to 10 next. The organising committee will hold a pre- 
liminary meeting on Friday, the 30th inst., in the 
Jehanghir Hall of the University of London, South 
Kensington, at 5 p.m., to which they invite all who are 
interested in the progress of hygiene and the improve- 
ment of public health. An exhibition of school buildin 
and furnishing appliances will be organised by the Ro 
Sanitary Institute in connection with the Congress. The 
first International Congress was held in Nuremberg in 





THe WESTINGHOUSE-FINZI AMALGAMATION.—An agree- 
ment was signed on the 1st inst. between the Officine 
Elettro-Ferroviarie, of Milan—the specialities of which 
company are the manufacture of engines, rolling-stock 
(wagons), and electrical machinery —and the Paris 
Westinghouse Company, who manufacture electric ma- 
chinery and brakes. In virtue of this agreement, the 
electrical installations to be put down in Italy will be 
designed in future by both companies jelety ; the single- 

hase traction installations will be named ** Westinghouse 

inzi,” and will include the application of both the 
Westinghouse patents and those taken out by Dr. George 


Tyne, an interesting exbibit of their castings, consisting | Finzi, who was the first in Italy to use single-phase 


motors in traction work. Dr. George Finzi is at the 
present time one of the directors of the Officine above 
mentioned. 
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THE P. AND O. TWIN-SCREW STEAMER 
** MOOLTAN.” 
(Continued from page 306.) 

WE continue this week our illustrations of the 
Mooltan, which is representative of the latest type of 
mail steamer for the Peninsular and Oriental Com- 
pany’s service to India and Australia. Having in 
our previous article given details of the scantlings 
(page 305 ante), as well as deck plans, we now repro- 
duce on Pilate XVII. details of the stern framing of the 
ship and of the rudder. The vessel is propelled by 
twin screws, and these are supported at their outboard 
end by a cast-steel spectacie-piece attached to the 
stern frame, which is illustrated, along with the 
stern framing. The shafting is contained entirely 
within the framing of the ship, and for this pur- 
pose the framing is bossed out in spectacle form. 
The details published show the construction of the 
rudder, and the method of securing the top and bottom 
pintles, while Figs. 26 to 31 are sections of the rudder 
at various heights. The pintles are on Lawson’s patent 
rinciple. The rudder is actuated by steering-gear by 

essrs. Brown Brothers, Limited, of Edinburgh, and 
is on their well-known system, with a two-cylinder 
steam -engine mounted on the tiller, actuating it 
through gearing engaging in a quadrant forward of 
the tiller. This gear is on the poop, as shown in 
Fig. 10 on the ‘x plate accompanying our 
issue of March 9. ‘The gear is controlled by any 
one of several telemotors located in various parts of 
the ship, but usually from the telemotors on the 
navigating- bridge. and-gear is also fitted at the 
rudder head as a stand-by. 

On Plates XVIII. and XIX. we reproduce several 
photographs, which give a good idea of the decorative 
features of the vessel. Figs. 32 and 33 show effectively 
the stained glass arch over the music and dining saloons. 
The dining-saloon, which is on the spar-deck, extends 
for about 60 ft. of the length of the vessel, and for the 
full width; seating accommodation is provided for 
232 passengers, while on the deck immediately below 
there is a supplementary saloon, so that all the first- 
class passengers may dine at one sitting. The dining- 
saloon is entirely in natural-coloured oak, relieved wit 
carved mouldings, and the effect is distinctly handsome 
and cool. Electric fans have been substituted for the 
time-honoured punkahs over each table. The central 
well, while the main decorative feature, serves 
to further facilitate ventilation, and has a length of 
about 27 ft. and a width of about 15 ft. Moreover, 
the level of the dining-saloon is considerably above 
the water-line, and by means of large scuttles with 
square inside jalousie sashes, the temperature can at 
ail times be made comfortable. 

The music-saloon, or drawing-room, as it is called in 
other liners, is arranged partly as a balcony around 
the well of the dining-saloon, as shown in the two 
illustrations, Fig. 32 and 33, but particularly in the 
latter. This drawing-room, however, is of very con- 
siderable size, as is shown in the plan of the hurricane- 
deck, Fig. 10 on the two-page plate with our issue of 
March 9. The length corresponds exactly with that 
of the dining-saloon. This room also is finished in 
natural - coloured oak, the beams and pillars being 
richly moulded in the same wood. The material 
used is partly English and partly Hungarian, and 
some of the panels are noticeably beautiful pieces 
of timber. The little relief provided is due to inlaid 
work, and to the ceilings, which are of plaster, and 
painted in various designs. The whole effect is most 
satisfactory, and a testimony to the artistic skill of 
Me. T. E. Colleutt, of Messrs., Collcutt and Hamp, 
Londvn, who prepared the designs of the decorations. 

The principal feature is, of course, the arched dome, 
which, as we have said, is 27 ft. long and 15 ft. wide, 
and rises 18 ft. abuve the level of the drawing-room 
floor, and 27 ft. above the dining-rvom floor. The 
greater part of the arch is glazed with cathedral glass, 
and at each end there are paintings by Protessor 
Moira, in harmony with the period symbolised by the 
decorations. At one end there is, as shown in Fig. 32, 
a representation of Queen Mary’s Court, with Sir 
Francis Drake in the rear, the subscription being 
**The Queen was well pleased with the wonders 
of his voyage.” At the other end is depicted a 
characteristic scene from Shakespeare’s ‘‘ Twelfth 
Night,” where reason laughs at sentiment. Malvolio, 
having picked up the letter written in his lady’s hand- 
writing by her hand-maiden, is depicted at the 
moment of exclaiming ‘‘ By my life, this is my lady’s 
hand,” while ‘‘ contemplation makes a real turkey 
cock of him:” Maria—the ‘noble gull catcher” 
—watches effects from behind a bush. 

The first-class smoking-room, which is illustrated 
by Fig. 34, is aft on the hurricane-deck, and is a 
compartment 40 ft. broad and of a correspondin 
length. The architects have been most successfu 
in their effort to dissipate from the mind of the pas- 
senger sitting in this room the idea of being ‘‘ cribbed, 
cabined, and confined,” which brings depression in 
such smoke-rooms as are to be found in too man 
ships, owing to the low ceiling, and perhaps to garis 











THE P. AND O. T.-SS. “MOOLTAN.” 


CONSTRUCTED BY MESSRS. CAIRD AND CO., LIMITED, GREENOCK. 











Fie. 39. THe Bakery. 


decoration. Here, by reason of the trunk piercing | sprays of four different kinds. The companion-ways, 
the boat-deck above, there is great height of ceiling, which are of oak, are specially commodious, that from 
terminating with a stained-glass covering ; the well- the dining-saluon alone being nearly 14 ft. wide. The 
selected oaken panels, with their simple mouldings, | system of tread —— to prevent slipping is espe- 
and the large windows giving abundance of light, | cially noteworthy. It consists of ribs of rubber let 
combine to make the room cheerful as well as restful. | into the wood, to project above the surface, and is 
The second-class dining-saloon is illustrated by | most effective. It is the patent of Mr. R. Leslie, the 
Fig. 35 on Plate XIX., the music-room by Fig. 36, | superintending engineer of the company. _ 
a the second-class smoking-room by Fig. 37. These' As regards the arrangement of the cabins, all of 
rooms are in African mahogany, inlaid, and the ceil- them are above the main-deck level, and they are for 
ings here are also of plaster, decorated; the general the most part of considerable. height—from 8 {t. to 
effect, while simple, is a pronounced success, |8 ft. 6 in. In all cases portable electric fans are 
Two other photographs on this page illustrate | available, under the control of the passenger. Indeed, 
interesting features of the ship. Fig. 38 is a view | from first to last the arrangements are most —— 
of the navigating-bridge, with the telemotor gear tory, and reflect the experience and ingenuity of Mr. 
for operating steering machinery, the compass, the|C. G. Deane, the naval architect for the company. 
chart-table, telephones, and other accessories, while In our next article we intend to describe the pros 
Fig. 39 is a view in the bakery. The machinery | pelling machinery of the ship. 
associated with the chef's department, supplied by | ; 
Messrs. Wilson, of Liverpool, is extensive. The (To be continued.) 
machine to the left of the engraving is a dough. | 
mixer, and has a capacity for one barrel of flour. It | : 
is actuated by a steam-engine, and proves a useful) TRans-ANDINE RarLWay.—The first section of this 
accessory where so many as from 500 to 600 people important undertaking, from Los Andes to Juncal, ue 
have to be provided with bread. | been opened for traffic. The section is 32 miles in —_ . 
To the other features of the passenger actommoda- | The works of the second section, between ee 
tion we referred in our preceding article, when de- | Portillo (about , — ok ie oaaded, - 
scribing the plans; but here it should be stated that | tunnels, are well in hand, and will, 1 orks of the 
i : | completed for traffic by March, 1907. The work 
there are introduced throughout the ship many com- third and last section, from Portillo to the summit of the 
mendable details. One of these is the elaborate nature | 4 .dog (about 43 miles), comprising four minor tunnels 
of the sanitary arrangements. Besides numerous besides the summit tunnel, are also well in hand, and the 
ordinary baths, there are several rooms fitted with | section is expected to be completed by 1909, The summut 
needle, douche, and spray baths, whilst each of the | tunnel is 3500 yards, or nearly two miles, in length. It 
porcelain baths in the general rooms has a system of has been attacked at both ends. 



























PLATE XVII 
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NOTICES OF MEETINGS. 


Tue Surveyors’ Instrrution.—Monday, March 26, at 8 p.m. The 
discussion on the paper read by Mr. Woodward at the last meet- 
ing, on “‘The Means of Locomotion and Transport in London,” 
will be continued. 

Tne ENGINEERING AND SCIENTIFIC ASSOCIATION OF IRELAND.— 
Monday, March 26, at 7.45 p.m., at the Royal College of Science, 
Stephen’s Green. Paper: “Power Gas Plants: their Present 
Application and Future Possibilities ; with Special Reference to 
Ireland,” by Mr. Thomas Rigby, A.M.I. Mech. F. (Messrs. Crossley 
Brothers). 

Tue InstrruTe oF Marine Enoingsers.—Monday, March 26, at 
8 p.m., at 58, Romford-road, Stratford, E. ‘‘ Recovery of Waste 
Products,” by Mr. H. Bertram. 

Socrety or ArtTs.—Monday, March 26, at 8 p-m. Cantor 
Lectures :—‘‘ Fire, Fire Risks, and Fire Extinction,” by Pro- 
fessor Vivian B. Lewes. Four Lectures. Lecture IIl.—Wednesday, 
March 28, at 8 p.m. ‘‘ Coul Conservation, Power Transmission, 
and Smoke-Prevention,” by Mr. Arthur J. Martin, M. Inst. 0. E. 

Tue Roya Scortisn Society or Arts.—Monday, March 26, at 
8 o’clock, in the Hall, 117, George-street, Professor T. Hudson 
Beare, president, in the chair. The following communications 
will be made :—Report by Committee on Mr. Stuart’s Com- 
munications (Nos. 4879, 4880, and 4882). Mr. Clement, convener. 
“‘On a Machine for Labelling Bottles” (No. 4889), by Mr. Alex. F. 
Ross. ‘On the Application of the Motor to Agriculture” (No. 
4890), by Mr. William Ireland. 

Tux Instirution or Civ, ENGINEERS.—Tuesday, March 27, at 
8 p.m. Paper to be further discussed:—“ The Outer Barrier, Hod- 
barrow Iron Mines, Millom, Cumberland,” by Mr. H. Shelford 
Bidwell. M. Inst. C.E.—Students’ visit, Wednesday, March 28, to 
the works of Messrs. Price’s Patent Candle Company, Limited, 
Battersea, S.W. 

Tue TrRaMways AND Lieut Ratways Association. — Tuesday, 
March 27, at 8 p.m., at the Lecture-room, Society of Arts. 
Paper on ‘‘ Motor Services in Relation to Tramways,” by Mr. 
Norman D. Macdonald, Advocate (Member), The Hon. Arthur 
Stanley, M.P. (President), in the chair. 

Tue InstiTuTION OF ELEectRicaL EN@tNBERS.—Thursday, March 29, 
at 8 p.m., at the Institution of Civil Engineers. Extra-ordinar 
eon oe “ Electrical Equipment of the Aberdare OCol- 
ieries of the Powell-Duffryn ary. by Mr. C. P. Sparks, 
Member ; ‘‘ Electric Winding Considered Practically and Com 
meeps by Mr. Ww. C. Mountain, Member. (Abstract of paper 


an al g on January 16, 
1906.) Adjourned discussion. 

Tue Royat InstiruTion oF Great Britain.—Friday, March 30, at 
9p.m. ‘“* Recent Progress in Magneto-Optics,” by Professor P. 
Zeeman, Hon. Mem. R.1L., of the University, Amsterdam. After- 
noon lectures next week :— On Tuesday, March 27, at 5 p.m. 
Mr. John Edward Marr, M.A., Sc.D., F.R.S., on ‘‘ The Influence 
of Geology on Scenery” (the Tyndall Lectures). (Lecture II.)— 
Or Thursday, March 29, at 5p.m. Professor Bertram Hopkinson, 
M.A., B.Sc., M. Inst. C.E., on “‘Internal-Combustion Engines” 
(with experimental illustrations) (Lecture II.)}—On Saturday, 
March 31, at 3 p.m. Professor J. J. Thomson, M.A., LL.D., D.Sc., 
F.R.S., M.R.1., Professor of Natural Philosophy, R.I., on “ The 
Corpuscular Theory of Matter.” (Lecture V.) 


READING - Cases, — Reading-cases which will hold twenty-six 
numbers of ENGINEERING may be had of the Publisher or of any 
newsagent. Price 6s. each. 
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NATIONAL ECONOMICS AND THE 
CREATION OF AN INDUSTRY. 


One of the most interesting of recent develop- 
ments in industrial economics is that connected 
with the building up of the German shipbuilding 
trade and the Kaiser’s naval and mercantile fleets. 
In this work the governing authorities have dis- 
played foresight and tenacity of purpose, as well 
as wise discrimination in the method and amount of 
support given towards the establishment of the 
maritime industries against great difliculties. A 
consideration of the methods adopted and the 
result attained should therefore be profitable to 
those engaged in the British marine work, and par- 
ticularly to those concerned in the construction of 
ships. Time was when no one entertained the 
slightest doubt as to the continuance of the supre- 
macy of Britain in shipbuilding. Twenty years 
ago we were the builders for the world. Foreign 
nations, when they wished to obtain high-speed 
steamers for the carrying of their mails, and war- 
ships for the defence of their coasts, almost naturally 
turned towards this country; but the conditions 
are rapidly changing, and there are now many, 
especially among the working classes, who have 
not realised this fact. To-day only second-rate 
Powers require to go beyond their borders for new 
ships. It would be well for Britain to reflect upon 


“|the immediate significance of this departure on 


the part of our foreign clients, and upon the prob- 
ability that success must necessarily lead to further 
developments towards the extension of the ship- 
ping, as well as the naval ambitions, of such self. 
supplying foreign nations. 

‘The case of Germany is especially interesting, not 
only because the change within twenty years has 
been so marked, but because the natural conditions 
were so opposed to the creation of an industry so 
far removed from the sources of the required raw 
material. But the counsellors of the founder of 
the German Empire recognised that expansion 








could only be attained by the development of indus- 
tries, and particularly the utilisation of the mineral 
wealth of Germany ; and Prince Bismarck and 
General von Stosch, who at that time was at the 
head of the Admiralty, although not sailors, recog- 
nised the fundamental principle that without a 
mercantile fleet Germany could not support a navy, 
and that without a shipbuilding industry the navy 
could not be profitably developed and maintained. 
Moreover, there is always less probability of objec- 
tion to large expenditure for naval or military pur- 
poses when the money is to be spent within the 
country. Immediately after the Franco-German 
war, therefore, it was decided that the new German 
Navy should be constructed in German works, irre- 
spective of cost. This experiment was expensive 
in the first instance, but this and succeeding naval 
orders had great influence on the development of 
German industries. To-day we have it from French 
authorities that modern German warships, built at 
home, cost 30 per cent. less than vessels constructed 
in France for the French Navy ; and it is probable 
that Germany can produce vessels for the fighting or 
merchant fleet practically at as low a cost as British 
builders. As to the extent of the shipbuilding, re- 
sources, there is the fact that at the present moment 
seventeen warships are in course of construction 
for the German navy, including six battleships, two 
armoured cruisers, and six protective-deck cruisers 
of high speed, with various torpedo and submarine 
boats; while the new programme includes the addi- 
tion of two battleships of 18,000 tons, an armoured 
cruiser of 15,000 tons, two high-speed protected 
cruisers, and various small craft. At the same 
time a large number of merchant vessels are being 
built, including the largest steamship afloat. 

The method adopted for creating this industry 
is instructive, and forms the subject of a lucid 
article by Mr. J. Ellis Barker in the Oontem- 
porary Review for March. Artificial means were, 
of course, resorted to; but these did not interfere 
with the general policy of the Government. Thus, 
when in 1879 tame 4 determined to abandon the 
policy of free trade, he, consistent with the desire 
to build up a maritime industry, decided that no 
tariff should be exacted for material used in ship- 
building for the foreign trade, or otherwise that 
a rebate should be given; and later the same privi- 
lege was extended in connection with the boats built 
for river, canal, and coasting traffic. Free trade for 
shipbuilding had a marked influence on the industry. 
The distance between the iron-fields and the 
northern ports, where the shipbuilding industry 
was located, was from 400 to 1000 miles, so that 
the average haul for German material was as great 
as between London and the Clyde, and the cost as 
great as between Britain and a Baltic or North Sea 
port. Had import duties been exacted, it would 
have been as impossible to create a shipbuilding 
industry (except for the navy) as it has proved 
impracticable to maintain the building of vessels 
on the River Thames. It was important, how- 
ever, not only for sentimental, but for econo- 
mical reasons, that German material should be 
used, and the next step taken was to convey fuel, 
steel plates, and forgings on State railways from 
the iron and coal-fields at a nominal rate. Canal 
transport has also been enormously developed, 
and although the agricultural industries have 
time and again chafed under what they regard 
as an unequal division of Government support, as 
between industry and agriculture, there can be no 
doubt that the development of the former has 
materially influenced the prosperity of the latter. 
Tens of thousands of pounds may have been lost 
to the State railways ; but the fact remains that a 
great shipbuilding industry has been created. 

The British Consul-General at Hamburg pointed 
out in a recent report that whereas in 1900 the 
imports of foreign shipbuilding material into Ger- 
many totalled 735,500, they diminished in 1904 to 
244,0001. This decrease to one-third of the total 
has been severely felt in this country, because more 
than half the imports were from British sources. 
Much of the total is due to more or less special 
machinery—pumps, capstans, &c.—and although 
Germany, so far, has not succeeded in producing 
these to attain the same efficient results as are 
got from such auxiliary engines made in this 
country, the tendency is towards German manu- 
facture, even although the invention and experi- 
ence of British engineers are utilised. Mr. Barker 
points out that while ship-plates of German 
origin used in German shipbuilding increased from 
practically 72,000 tons in 1899 to 92,500 tons in 
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1903, those of foreign origin decreased from about 
27,000 tons to only 1631 tons. The same holds 
good as regards other ship-steel, and for the last 
year for which Government figures are available, 
the tonnage of German plates is 43,492, as com- 
pared with 1107 tons of foreign origin. Again, 
as to the output of ships from German yards, 
Lloyd's figures show that whereas the average pro- 
duction in the early ‘nineties was about 70,000 
tons, it has since 1900 been 215,000 tons, the 
highest total—255,423 tons—being that for 1905. 
These figures, it should be remembered, only 
include vessels of over 100 tons gross, and exclude 
warships. 
So far the merchant vessels built have been for 
German owners, and the mercantile fleet of Germany 
has increased from 82,000 tons in 1871 to 1,347,875 
tons in 1901, and 1,739,690 tons in 1904. The 
rate of increase in the ten years preceding 1901 
was 62,000 tons per annum; in the past three 
years it has been over 130,000 tons. The influence 
of this growth of the merchant fleet in connection 
with the construction and maintenance of the navy 
is most marked. The progress of the industry, as 
portrayed by Mr. Barker, is most interesting. 


1870 1. 1880-1.) 1890-1. 





Capital of iron shipbuild- 

ing yards.. a .. 240,0002, 765,0002. | 1,805,0007. 3,300,0007. 
Divisible profit .. ° és 22,500/.| 87,8752. 225, 1751. 
Employés in four prin 


cipal yards ie ; 4,250 10,862 19,467 
Tonnage built .. i as 23,986 100,597 235,171 
German tonnage owned.. 81,994 |215,754 723,652 1,847,875 


Mr. Barker makes much of the superior technical 
knowledge of the German constructors, a mistake 
wade by too many writers. We yield to no one in 
our admiration of the work done by the German 
builders; time and again we have commended their 
progress, and have illustrated many of their suc- 
cesses. The Vulcan Company have especially been 
prominent in the production of Atlantic liners, and 
it is to their credit that, having been privileged 
with the opportunity by enterprising owners, the 
four fastest ships in the mail service have been de- 
signed and constructed at their Stettin Works. In 
high-speed war craft also they have attained notable 
successes, while, in small craft, Messrs. Schichau, 
of Elbing and Dantzic, have done good work. But 
German shipbuilders will be the first to recognise 
the immense debt they owe to British enterprise 
and experience, and it must not be forgotten that 
the present chiefs of many of the establishments 
had their training in this country. At the same 
time Germany has been quick to recognise the advan- 
tage of creative genius, and their educational system 
has conduced to the preferment of men of high intel- 
lectual ability. Moreover, money for experimental 
appliances has been liberally voted, and research 
has been continuously encouraged. It is, how- 
ever, possible that the German bureaucratic system 
somewhat retards this creative ability. In German 
works the technical officers are distinct from the 
financial organisation, and the penalties of failure are 
so directly—and perhaps at times unsympathetically 
—judged by the hard rule of finance, as to induce 
more caution in initiatory work than would other- 
wise be the case. Consequently there has been 
more of evolution than of originality in the produc- 
tions of German shipbuilding works. The hesi- 
tancy over the steam-turbine is a case in point. 
Even experimental applications are belated. But 
when one remembers that the industry is the 
result of only thirty years’ experience, the Germans 
have every cause to be satisfied with the progress 
made, and with the courage of the leaders in mecha- 
nical construction. We in this country—and espe- 
cially the working man—have consequently reason 
to realise that the time has passed when we could 
regard with equanimity the prospect of foreign 
competition in that one industry which twenty 
years ago was pre-eminently our own. 








WATERWAYS IN GREAT BRITAIN, 

Ir may be safely said that the question of our 
inland navigation—i.e., whether it is possible to so 
improve our canals as to place them on a paying 
basis, or to so enlarge or reconstruct them that 
they shall be of greater value to the community 
than is the case at present—comes before the public 
every few years with unfailing regularity. It may 
be that we have got so accustomed to this that it 
creates only a very transient interest, and the 


They have been made practically toll-free, and yet 


that the conditions in France are not those of this 
country, which may be perfectly true; but it is 
quite 


that is before us in that country before enter- 


serious attention, or, perhaps it is, that the answer, | 
being so very difficult, and affecting such powerful 
opposing interests, is not given, or, if given, it has 
only a very uncertain sound. Both these reasons 
may have a share in the result ; but, however this 
may be, it is quite clear, to even the casual ob- 
server, that our canals, on the whole, are in any- 
thing but a satisfactory condition ; and, indeed, 
some of them appear to be in such a hopeless 
state that they run the risk of becoming little more 
than reedy swamps. As things stand at present, 
there are many miles of beautiful waterways in this 
country that are fast lapsing into a state of nature. 
This fate must inevitably overtake many of our 
canals if nothing is done to place them again 
on something like the footing they once had. 
Whether their salvation is possible, or, perhaps, 
we should say, practicable, may be doubted, nay, is 
more than doubted by many men well competent to 
judge. On the other hand, there are others, who 
claim to be authorities, who maintain that the thing 
is moon feasible, that it presents no insuperable 
difficulties, and ought, therefore, to be carried out. 
Perhaps some definite decision with regard to the 
question is now within a measurable distance, 
seeing that the Prime Minister has fulfilled his 
promise, made last December, to appoint a Royal 
Commission on Canals and Inland Navigation. The 
names of the Commissioners and the terms of refer- 
ence are now known, and there can be no doubt 
that the matter will be thoroughly investigated. 
The report of the Commissioners will, it is ex- 
pected, set forth their views on all the aspects of 
the case, and will deal with the following :— 
(a) The present condition and financial posi- 
tion of canals. (b) The causes that have ope- 
rated to prevent the carrying out of improve- 
ments by private enterprise, and whether such 
causes are preventible » legislation. (c) What 
facilities, improvements, and extensions are desir- 
able in order to complete a system of through 
communication by water between centres of com- 
mercial, industrial, or agricultural importance, 
and between such centres and the sea. (d) The 
prospects of benefit to the trade of the country 
compatible with a reasonable return on the prob- 
able cost. (e) Whether it is expedient that canals 
should be made or acquired by public bodies or 
trusts, and the methods by which funds could be 
obtained and secured for the purpose ; also what 
should be the system of management and control 
of such bodies or trusts. It will thus be seen that 
it is intended to make the inquiry, which com- 
menced last Wednesday, cover a very wide field, 
without which it would be practically useless. 
Lord Shuttleworth is chairman of this Royal 
Commission, and Mr. W. B. Duffield, barrister- 
at-law, secretary, the other members being Lord 
Kenyon ; Lord Brassey, K.C.B.; Lord Farrer ; 
Sir John Dorington; Sir John Brunner; Sir 
Francis Hopwood, K.C.B., C.M.G.; Mr. W. J. 
Crossley ; Mr. Russel Rea; Mr. J. F. Remnant ; 
Mr. Henry Vivian; Mr. R. C. H. Davison, 
M. Inst. C.E.; Mr. L. A. Wadron; Mr. P. 
Snowdon ; Mr. J. P. Griffith, M. Inst. C.E. ; Dr. 
A. J. Herbertson; Mr. H. F. Killick ; Mr. J. C. 
Inglis, M. Inst. C.E. ; and Mr. John Wilson. The 
Commission is a thoroughly representative one, and 
the results of their inquiries will be awaited with 
great interest. 
In our last volume* we published a very interest- 
ing article on the subject of the transportation of 
goods by canal, with particular reference to the 
conditions at present existing in France, in which 
article it is clearly shown that, even with the very 
fine system existing in that country, the canals, but 
for State aid, would not be able to hold their own. 


the traftic has not increased to the extent that might 
have been expected. It may be said, of course, 


— that conditions are, on the whole, 
more favourable there than here ; nevertheless it 
would be wise to pay due regard to the object-lesson 


ing on any costly scheme for the extension or 
improvement of ourown canals. In France, owing 
to the absence of tolls, the rate by canal is less than 
what the service actually costs, the difference being 
made up out of the national taxes. The competition 
with the railways is, therefore, on quite an unfair 
footing, so far as the results are any guide to the 





subject is looked upon as one requiring no very 








* See ENGINEERING, vol. lxxx., page 355. 


fitness of the two systems; and yet, under these 
conditions, so advantageous to canals, these lines 
of communication do not show the results that 
might be expected. Due regard should therefore 
be had to these facts. Another point in favour of 
the canals in France is that the Government will 
not allow the railway companies to lower their 
rates beyond a certain point, when in competition 
with canals, thus giving another artificial stimulus 
to the canal system. 

In comparing England with other countries, it 
must also not be forgotten that we live surrounded 
by the sea, and have as many as eight first-class 
ports on a coast-line of 1820 miles, communication 
between which, by means of coasting steamers, is 
easy, and can be accomplished at a less cost and in 
much less time than by eanal. We have also no 
large manufacturing town that is at a greater dis- 
tance from a good seaport than 80 miles. Without 
including the northern part of Scotland, there are 
only about 42 square miles of country to each mile 
of coast-line, which, when compared with most 
Continental countries, is a very small proportion. 
In France it may be said that there are only two 
really first-class ports—-Havre and Marseilles, and 
this over a coast-line of more than 1360 miles. 
The towns in the middle of the country are situated 
250 to 300 miles from either of these ports, and for 
every mile of coast-line there are 162 square miles 
of country. In Belgium there is one large seaport 
in a coast-line of about 50 miles, and an area of 
about 227 square miles of country to every mile of 
coast-line. We need not, however, give further 
instances. In nearly all European countries a very 
great difference is seen in the ratio of area to 
coast-line when compared with what exists in 
England. With us, therefore, from this point of 


view, it does not seem as though our country was 
so favourably situated for an extended canal system 
as some others, where through rates for long dis- 
tances can be charged. One very serious feature 
of the canal system of this country is the great 
variety there is in the gauge of the canals and 
locks, and there is no difticulty in seeing how this 
must hamper the continuity of the traffic; it is 
analogous to having railways constructed fora variety 
of loading gauges. For through traffic on such canals 
the capacity of the canals is clearly that of the 
boat that will pass through the smallest lock. Any 
scheme, therefore, that hopes for success from 
increased ca 
abolition of these varying gauges in existing canals, 
in addition to anything that may be done in the 
way of constructing new canals of larger size. 


ity must take into account the 


It has been said that railway companies have 


done nothing to improve the canals they own, and 
have neglected the traffic on them. This, however, 
does not appear to be altogether borne out by 
facts. It may be true that some railway companies 
owning canals have not made the best use of their 
waterways, but it does not follow that this has 
always been the case. We believe it is a fact that 
the railway-owned canals are as well, or better, 
maintained, in most cases, than. private ones, and 
that had it not been for the financial support 
behind them, such maintenance would have been 
impossible. 
been found very difficult to work the canals at a 


Even under these conditions it has 


rofit. There is, no doubt, a large amount of 
eavy, low-paying material that will continue to 


be carried by canals ; but speed and punctuality, in 
these days, exert an undoubted influence on manu- 
facturers, and particularly so with regard to goods 
that are sent for shipment, and which are generally 
never despatched till the last moment. 
of the tratiic from our inland manufacturing towns 
is in goods sent to the seaports, it therefore see:ns 
that our canals have but a poor chance of competing 
with quicker and more punctual modes of locomo- 
tion. 
existing figures do not afford much encourage- 
ment towards a hopeful view of canal navigation. 
It appears that in 1852 the quantity of coal carried 
to London by canals was 33,000 tons; by rail, 
317,000 tons ; and by sea, 3,330,000 tons. 
the quantity carried by canals amounted to only 
8000 tons, while 6,500,000 tons were carried by 
rail. 
same as in 1852. This shows that the traffic on the 
canals fell off enormously, and even the weight of 
coal sent by sea, which it would have been sup- 
posed would at any rate have kept pace with that 
carried by railways, made no advance, and that, in 
_— of cheap sea freight, railways had gone far 
a 


As much 


Even with some classes of heavy material 


In 1882 


The amount sent by sea remained about the 


ead. In the face of such facts the prospects of 
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canals is not encouraging. In 1867 and 1868 the 
Board of Trade was appealed to with regard to the 
rates charged by railway companies on their canals, 
the result being that the rates were practically 
halved. It was expected that this would cause a 
great increase in the canal traffic at the expense of 
the railways; but nothing of the kind happened, 
and no additional traffic was attracted by the reduc- 
tion. When first built, canals were no doubt very 
useful, but since the advent of railways the need 
for them has decreased. It now seems very doubt- 
full if large volumes of traffic can be dealt with at 
lower charges than the prevailing railway rates. 

After all, we should, perhaps, not pay too much 
regard to what individual canals have done, either 
in the matter of improving or neglecting their 
traffic. If the question of our canals is worth 
considering at all, it should be viewed in the 
widest possible manner. A demand of the manu- 
facturing and trading districts of the country has 
for many years been for some effective and cheap 
through routes for traffic between centres of indus- 
try and the great sea-ports. For this reason. there 
are people—and among them are some well qualified 
to express an opinion—who say that the subject is 
a national one, and should therefore be taken up 
by Government. Of course, if the lowering of 
canal rates is of sufficient importance to the com- 
munity in general, then the people of the country 
might be taxed to meet any losses that might 
accrue therefrom. This is a sound view to take, 
but it will not be an easy matter to come to a 
thoroughly safe verdict with regard to it. We 
know quite well that on the Continent the canals 
are supported by the State, and are, to a great 
extent, toll-free ; whereas in this country they are 
mostly in private hands. We must, however, not 
forget that on the Continent there are great rivers, 
with their numerous tributaries, which bring enor- 
mous quantities of water that can be used for canal 
purposes. Very many miles of these great rivers 
can also be utilised as waterways with little or no 
cost either for adaptation or for upkeep, and this 
brings us to another point which must have a very 
important bearing on the future of our canals, and 
that is, the supply of water to the summit levels. 
It is perfectly well known that even now, with our 
canals of the size they are, difficulty is in some 
cases experienced in obtaining sufficient water for 
them. The adequacy of the supply, should our 
canals be extended and enlarged, may well be 
doubted, more particularly as it seems probable 
that before long there will be very few gathering- 
grounds not es gene for the water supply 
of towns. Although in place of locks, lifts and 
inclines may be adopted, and so’a considerable 
saving in water be effected, there will still be much 
more water required for the extended canals than 
there is at present, for larger boats must be used, 
with correspondingly larger locks. 

The subject of our canals is one that came before 
the Institution of Civil Engineers as recently as 
November last, when a paper with reference to it 
was read by Mr. John A. Saner. The author took 
a very hopeful view of the matter. He considered 
the comparative advantages of railways and canals, 
and gave it as his opinion’ that when up-to-date 
canals are managed by independent companies, they 
can be made in many cases to earn a reasonable 
profit. He recommended the adoption of a standard 
gauge, and gave what he thought the probable cost 
of improving the connections between the Midland 
district and the ports. We feel, however, that 
Mr. Saner takes rather too sanguine a view of the 
matter, though we willingly grant that he has 
special opportunities for forming his opinions. 

As in nearly all such schemes, the cost will be 
the chief thing to consider. This is the serious 
difficulty of the whole thing. Canals are not now 
good property, and it is therefore not likely that 
schemes for improving or extending them will 
tempt men to invest money. In any scheme brought 
forward a great deal will also depend on the attitude 
taken by the railway companies. They cannot be 
left out of the question, for they are in these days 
much too powerful to be ignored, and they con- 
stitute a quantity to be reckoned with. 

The cost of the upkeep of canals has often, we 
think, been under-estimated. There are now in 
F rance about 3000 miles of navigable waterways, 
which satisfy the conditions considered as ideal in 
1879 ; and of this total 1700 miles are artificial. 
Since 1879—the year when the tolls were sup- 
pressed—2,600,0001. have been spent on new works, 
and close on 1,000,001. on upkeep and repairs, 





In the case of the canals made since 1879, the 
cost of construction has averaged 16,0001. per mile, 
the canals accommodating barges having a capacity 
of 300 tons. It is said that in Holland the canals 
pay only one-third the cost of maintenance. 

We have no wish to discourage in any way so 
laudable a scheme as that for the improvement of 
our canals, for we must all regret that hard times 
have come upon these national waterways; but 
plain facts must be faced fairly, and sentimental 
ideas with regard to their benefits be kept in the 
background. To us, however, trying to take an 
unprejudiced view of the matter, it seems that 
there is really only small justification for the ex- 
penditure of the large sums of money that would 
be required to carry out the proposed scheme. 
However, all these matters will, in due course, be 
considered by the Royal Commission, and we must 
be content to wait till we hear their decision. 








LIQUID CRYSTALS. 

Tue terms ‘‘liquid crystals” and ‘‘ crystalline 
liquids,” which are not infrequently to be met in 
scientific journals, have been criticised as para- 
doxical. But there is some justification for their 
use, though we do not wish to imply that the 
matter has passed out of the controversial stage. 
In 1888 Reinitzer observed that cholesteryl ben- 
zoate, at ordinary temperature forming beautiful 
colourless crystals, melts at 145.5 deg. Cent. to a 
turbid oily liquid, which becomes clear at 178.5 deg. 
The oily phase proved doubly refracting ; the clear | 
phase allowed light to pass like an ordinary liquid, 
which should, of course, not have any properties 
indicating a structural grouping about certain axes, 
as this crystalline liquid did. 

The optical anomalies of this and similar sub- | 
stances have specially been studied by UO. Lehmann, | 
of Karlsruhe. The ethylester of the para-oxyben- | 
zoic acid afforded the first example of flowing or'| 
liquid crystals. When Vorlinder melted this sub- 
stance, and added small quantities of certain other 
substances to it, there were deposited long needles 
of this ester, which displayed dichroism in 
polarised light—i.e., appeared in different colours 
when viewed in different directions—but were uni- 
axial. They possessed other peculiarities which 
would not be striking in ordinary crystals. But 
these crystals display some strange properties. 
They are soft, and can easily be ethonet by 
gentle pressure ; their edges are not well defined ; 
two needles, approached to one another, coalesce 
to one ; when an air bubble settles on one of the 
broad sides, nothing noteworthy happens; when 
the air bubble settles on the point, the needle seems 
to grow into the bubble, and a kind of pyramidic 
ene with curved faces is formed. Evidently sur- 
ace tension still plays an important part in the 
semi-liquid crystals, especially at their points. 

Meanwhile Gattermann had observed that para- 
azo oxyanisol also melted to a turbid liquid. The 
spherical drops of this liquid are perfectly clear in 
themselves, and they only appear turbid for the 
same reason that aggregates of colourless crystals 
appear opaque. But these drops distinctly show 
evidence of a strange structure. The refractive 
index varies with the direction of the ray. The 
drops appear different in different positions. In 
what may be called the one main position there is 
seen a dark centre surrounded by a greyish zone ; 
in the other main position the drops look as if they 
each contained alens. In a magnetic field whose lines 
of force are at right angles to the microscopic stage, 
the drops assume the first position. In polarised 
light dark crosses are seen, and when the drops are 
rotated, those crosses become spirally twisted. At 
a certain temperature these peculiarities vanish, and 
we obtain optically simple, isotropic liquids, with- 
out any trace of double refraction. We have there- 
fore a characteristic clarifying point in addition to 
the ordinary melting-point. 

More than twenty of such bodies are now known. 
They are almost all organic substances, but they do 
not, to the chemist, represent any special type of 
compound. The silver iodide, familiar to all photo- 
graphers as an amorphous substance, also forms 
semi-liquid tough crystals. The twenty odd sub- 
stances show a gradation of properties. When we 
arrange them as to viscosity, we find that the 
cholesteryl benzoate is very viscous—as much as 
olive oil, the viscosity being about 800, when water 
is 100—the anisol mentioned has the viscosity 140, 
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the para-azo oxyphenetol the viscosity 70. The vis- 
cosity determinations are not very concordant, as | 


critics have not failed to point out. But the bodies 
certainly differ strongly as to viscosity, and O. 
Lehmann and R. Schenck, of Marburg, the two 
chief advocates of the hypothesis which regards 
these substances as aggregates of doubly refract- 
ing, flowing or liquid crystals, have expressed the 
opinion that we have in these substances, as well 
as in the soft pliable crystals of camphor and in 
the yellow phosphorus, intermediate stages between 
the liquid and the solid crystalline state. 

The reader may already have made up his mind 
that these substances are either not pure, or that 
they are not homogeneous. The former objection 
has been disproved. The latter has been raised by 
notable scientists. Quincke and Tammann have 
suggested that the turbid solutions are either emul- 
sions or solutions in which solid crystals float. The 
suggestion sounds very reasonable, but certain obser- 
vations are hard to explain on these grounds. There 
is something strange about the clarifying point. In 
the case of the para-azo oxyanisol, for instance, 
the density, which decreases steadily on heating. 
drops suddenly when that point, about 133 deg. 
Cent., is reached; and the viscosity, which likewise 
diminishes on heating, increases suddenly at the 
same temperature by nearly 50 per cent., and de- 
creases again afterwards. Such discontinuities are 
not shown by emulsions, and if we had to deal with 
emulsions, we ought to be able to separate the two 
different constituents in some way. All such 
attempts have, however, failed, or left the problem 
undecided. This latter remark applies, for instance, 
to electric osmosis or kataphoresis ; the electric cur- 
rent generally sifts substances to a certain extent, 
but Bredig, Schukowsky, and Coehn have each in 
his turn failed to effect any kataphoresis of these 

odies. 

Tammann has recently formulated three chief 
objections. The double refraction is only apparent, 
he says, and caused by something like dust in the 
liquid, which adheres to the cover-glass, so that 
the refraction is not disturbed when the liquid is 
moved. Lehmann has established, however, that 
in this experiment Tammann had undoubtedly 
worked with impure substances. The black crosses, 
Tammann further points out, can be seen when air 
bubbles get into substances like Canada balsam. 
Lehmann’s reply is that emulsions can never show 
the described phenomena. Finally, Tammann 
asserts that et discontinuity is very difficult to 
prove, and that liquid crystals would be incom- 
patible with the theory of diffraction. That would 
apparently be a crucial objection. But the advo- 
cates of the liquid crystals rely on the electron 
theory of matter, which could also account for the 
fact that motion of the drops does not affect their 
double refraction. 

There would thus appear to be some reason for 
suspending judgment concerning the liquid crystals. 
We will only add that the substances mentioned 
are commercial articles, and that the problems are 
engaging the attention of some of our scientists. 








THE OHM, VOLT, AND AMPERE. 

Tue great activity which has in recent years been 
displayed in the investigations aiming at the exact 
determination of the electromotive forces of standard 
cells and of the electro-chemical equivalent of 
silver, is not only due to the zeal for scientific accu- 
racy. The problems have direct practical import- 
ance. The Chicago International Congress of 1893 
had fixed definite values for the ohm, the volt, and 
the ampere. As any two of these quantities deter- 
mine the third, the Congress had gone too far, and 
careful redetermination of the electro-chemical equi- 
valent of silver soon brought this fact home to elec- 
tricians. With the customary experimental methods 
the difficulty seemed to affect the volt particularly ; 
it resulted that the electromotive force of the Clark 
standard cell, fixed at 1.434 volt at Chicago, was too 
high by 0.1 per cent. That uncertainty was too 
great to be tolerated in technical practice ; and as 
meanwhile the electrical units had been legalised, 
all the three in some countries (e.g., in this country 
and in the United States), two only in others (in 
Germany, ¢.g.), an international agreement as to 
these matters was one of the chief questions dis- 
cussed at the International Congress held at St. 
Louis in 1904, 

The Congress was more cautious than its prede- 
cessor. Certain peculiarities of the Clark and 
Weston standard cells had not been sufficiently 
elucidated, and the interpretation of the laws con- 
cerning the electrical units in different countries 
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was not uniform. The Congress, therefore, sug- 
gested an international commission, which, it was 
hoped, would become a permanent body. In order 
to arrive at a preliminary understanding, Dr. 
Stratton, director of the. Bureau of Standards at 
Washington, afterwards proposed that a conference 
of delegates should meet in the first instance, and 
invitations to such an international conference 
were addressed by Prefessor Kohlrausch, then 
president of the Reichsanstalt, to the institutions 
corresponding to the Reichsanstalt, and to a few 
leading scientists. The conference met at the 
Reichsanstalt in October last, where Professor E. 
Warburg had succeeded Professor F. Kohlrausch, 
who himself attended as one of the delegates. 
Germany was further represented by Dr. Lewald, 
Dr. E. Hagen, Dr. W. Toane, and Dr. Lindeck ; 
Austria, by Professors V. von Lang and L. Kus- 
minsky ; Belgium, by Professors E. Gérard and P. 
Clément; England, only by Dr. Glazebrook, Lord 
Rayleigh not being able to come ; France, by Pro- 
fessor Mascart, who took the chair at five of the 
meetings, while Dr. Glazebrook presided at the 
sixth; the United States, by Professor Carhart, 
of Ann Arbor University, Michigan ; the Bureau 
of Standards at Washington submitted a memo- 
randum. The chief question before the con- 
ference was the selection of the two funda- 
mental units. Professor Carhart advocated the 
ohm and the volt, because he considers the 
standard cell on the whole a more reliable practical 
standard instrument than the voltameter; in that 
case no regulations would have been necessary as 
to the silver voltameter. But. the conference de- 
cided for the ohm —about which there was no 
doubt at all—and the ampere, although that in- 
volves definite regulations as to the standard cells. 
The decision may appear a little inconsistent, con- 
sidering that the conference does not definitely 
settle how the ampere is to be determined. It 
recommends that silver voltameters be used, and 
that special regard be had to the researches of 
Richards and Guthe in this field; but that the 
electro - chemical equivalent Ag = 1.118 | milli- 
ramme per second be maintained for the present. 
The conference was further unanimous in giving the 
Weston cell preference over the Clark eell; but, 
again, it did not go beyond fixing that a cadmium 
amalgam of 12 or 13 per cent. be used, and that 
the electrolyte contain some solid cadmium sul- 
phate, as in the standard cells of the Reichs- 
anstalt. : 

We have to bear in mind that, basing ourselves 
upon Ohm's law, we check one of these units by the 
others, and that we have ta effect the best practical 
compromise. Guthe’s own value for the equivalent 
was 1.11682; the uncertainty comes in mainly 
through the electromotive force of the Clark cell, 
and at St. Louis Professor Guthe appeared to trust 
his voltameters less than his Weston cells. But, 
meanwhile, Van Dijk and Kunst have arrived at 
the value 1.1182, so that the 1.118 may well be 
adhered to. The other resolutions of the con- 
ference concern chiefly the determination of the 
standard of resistance. The measurements are to 
be made at 0 deg. Cent., by the differential method 
of Kohlrausch, the Kelvin bridge method, or the 
compensation method, and the tubes, if possible, 
of Jena glass, 59111, are to be filled without heating 
in vacuo. The desire was further expressed that 
the preparation of the standards should be fixed on 
a uniform international basis, and that the super- 
vision of those standards should be entrusted to an 
international body, to be framed probably on the 
model of the International Geodetic Survey Com- 
mission. Some of the great countries have not 
electrical standards of their own ; the United States, 
for instance, so far make use of the Reichsanstalt 
standards. These questions are, however, to be 
discussed further. 

It is noteworthy that there was no divergence of 
opinion regarding one point which has occupied 

revious conferences. We mean the agreement 
orden the practical units and their theoretical 
definitions. The theoretical unit of resistance is 
10° electromagnetic C.G.S. units, the unit of cur- 
rent intensity 10-' C.G.S. unit. The practical 
units should, of course, fairly represent those 
quantities, but the closeness of agreement is a 
maiter essentially of theoretical interest; and it 
would be useless and inconsistent to insist upon a 
legal sanction of theoretical definitions, such as the 
phrasing seems to imply :—-‘‘ The ampere is equal 
to 0.1 C.G.S. unit, and is sufficiently represented 
for practical purposes by...” For those methods 








are the only ones available for the determination 
of the units. The conference quite concurred in 
the arguments of its chairman. Professor Mas- 
cart pointed out that, in the electrical units, as 
well as in the metre and the kilogramme, we have 
to distinguish between definition and prototype. 
The kilogramme is defined as the mass of a cubic 
decimetre of water at the temperature of 4 deg. 
Cent. The international kilogramme is the mass 
of a certain lump of an alloy of platinum-iridium. 
So far as we know now, definition and prototype 
agree within 3 parts in 100,000. But even if 
future research should reveal a greater discrepancy, 
the result would only affect strictly scientific re- 
searches, such as the absolute determination of the 
ampere, now carried out at the National Physical 
Laboratory. 








HOW TO IMPROVE TELEPHONY. 


STEPPING in at very short notice, in the place of 
Sir Andrew Noble, who was prevented from giving 
his discourse at tho Royal Institution last Friday 
evening, Mr. W. Duddell dealt with his subject, 
‘* How to Improve Telephony,” in a manner which 
his audience had perhaps hardly expected, and 
which was yet most instructive and appropriate. 
For Royal Institution audiences are peculiarly com- 
plex. Mr. Duddell did not describe, nor even 
suggest, any novel telephone apparatus or arrange- 
ments. He explained and demonstrated what really 
occurs when we transmit sound and speech to a 
distance by means of electric telephones, and proved 
that in this, as in other domains of applied science, 
accurate measurements afforded the best hope for 
further perfection. In the past the perception of 
what occurred in a telephone was largely intellectual, 
and could not be either seen or measured. In 
spite of that the instrument had attained to a great 
and surprising measure of efficiency and com- 
mercial success. 

Sound consisted, Mr. Duddell stated, in vibra- 
tion of particles of air. A tuning-fork gave us very 
simple vibrations, but vowels and speech yielded 
exceedingly complex sound patterns. The air 
vibrations which we produced in pronouncing the 
double oo consisted of two systems of waves, one 
of small and one of great amplitude, superposed 
upon one another, both of a frequency of about 
400 periods in the pattern thrown on the screen. 
When repeatedly pronouncing the long a, as in 
‘* mark,” we gave rise to series of six waves, decreas- 
ing in amplitude ; when singing a on a higher key, 
the number of waves in a series was reduced to four. 
The e sound gave a much more complicated pat- 
tern, each wave being indented on the crests or on 
the slopes. Sound patterns of consonants could 
not so easily be obtained, as we could not keep on 
repeating a consonant without joining a vowel with 
it. The sound pattern of the word ‘‘ bar,” which was 
shown, commenced with the almost explosive b 
waves, and passed into the a pattern. The s, very 
difficult to reproduce in telephony, was charac- 
terised by very rapid close waves. 

Now these oscillations, sometimes of a frequency 
of thousands per second, had to be sent along a wire 
with the aid of the transmitter. We spoke against 
a diaphragm, which was backed with a carbon plate, 
and the waves, it was demonstrated by a model, 
compressed the carbon granules contained in the 
microphone box, and decreased their electric resist- 
ance ; the varying portion of the current passed 
through the line and energised an electromagnet 
in the receiver instrument, causing the diaphragm 
in front of the receiver to oscillate in unison with 
the movement of the transmitting diaphragm. We 

ssed excellent transmitters and receivers, but 
the line was not less important ; and it was owing 
to the length of the line that the currents arrived 
too feeble to vperate well, or distorted. In order 
to ascertain where improvement was needed, we 
had to study the movements of all the parts with 
the aid of measuring-instruments. 

Mr. P. E. Shaw had measured the amplitude of 
the diaphragm vibrations with a delicate micro- 
meter.. The moving object struck the first of six 
levers arranged in a row, and the stroke of the last 
lever was measured with the aid of a micrometer 
screw. A contact of platinum-iridium was fixed at 
a certain distance from the diaphragm. When we 
spoke into the diaphragm, a click would be heard 
in an auxiliary telephone, as soon as the diaphragm 
touched the contact, and the distance was read off 
on the micrometer. In this way Mr. Shaw had 
ascertained that sounds deflected the diaphragm 








through the following distances, expressed in 1» 
(millionths of a millimetre) :— 

Just audible sounds, 0.7 » p. 

Comfortably loud sounds, 50 p p». 

Uncomfortably loud sounds, 1000 p p. 

Overpowering sounds, 5000 p p. 

In order to test the line, we had to send steady, 
high-frequency‘currents through it. Sound waves 
were not steady enough ; the oscillations of tuning- 
forks, even if electrically driven, were not smooth 
enough. The microphone buzzer of Mr. A. Camp- 
bell, of the National Physical Laboratory, was very 
suitable, and a modification of this buzzer by Mr. 
Pollock, of the General Post Office, was exhibited. 
The buzzer consisted of a straight steel bar, about 
1 ft. in length and 1 square inch in section, resting 
near its ends on two small steel tubes, each provided 
with a slit. The buzzer gave currents of 2000 periods, 
almost pure sine curves of great constancy. With 
the aid of another condenser—sheets of tinfoil and 
paper, arranged in a book form— Mr. Duddell mea- 
sured the current of this singing-bar, which in- 
creased when the capacity of the condenser—i.e., the 
number of sheets in circuit— was increased, or the 
distance between the sheets was lessened by press- 
ing on them. Another apparatus for producing 
testing currents was Mr. Duddell’s: high-frequency 
alternator—a small generator driven by means of 
two phosphor-bronze discs, themselves worked by 
electromotors, and a belt, guided to form the 
figure 8, so as to take all strain of the ma- 
chine spindle. Mr. Duddell has produced cur- 
rents of 120,000 periods per second with this 
machine, and he had placed a similar machine out- 
side the lecture hall. Every diaphragm had a 
natural vibration period of its own, and when he 
started the just-mentioned machine at 130 periods 
per second, the audience could hear that the 
diaphragm sounded loudest when the speed had 
come up to 340 periods ; several intermediate notes 
could also be picked out. Mr. Duddell further 
demonstrated that a vacuum tube, a spherical 
bulb whose two electrodes— discs of about the 
size of a sixpence—were close to one another, 
would sing when joined to a high-voltage battery, 
with a condenser and induction in shunt. The 
sound resembled the twittering of a bird, and the 
note became deeper as the capacity was increased. 
Mr. Duddell also measured the strength of the cur- 
rents produced by his voice in a telephone with the 
aid of his thermo-detector, in which the current to 
be measured through a short wire, directly 
underneath the suspended loop of a Boys radio- 
micrometer. 

The lecturer then showed, with the help of 
curves due to Mr. H. V. Hayes, how very rapidly 
the current strength diminished in long telephone 
lines, and how that could be cured to a certain 
extent by introducing self-induction at intervals, 
as first suggested by Mr. Oliver Heaviside. The 
self-induction indeed weakened the current, and the 
diminution was very marked over short lines ; but 
it had the good effect of leaving us a working current 
at the end of a telephone line of 1500 miles, where 
there would be no current left otherwise. When 
the induction coils were arranged on the ‘taper ” 
principle, we could‘farther reduce the reflection of 
the currents from the far end of the line. These 
improvements were of particular importance for 
underground cable lines. 

The devices so far exhibited, Mr. Duddell con- 
tinued, only indicated mean square current values, 
and not momentary values. With the help of his 
oscillographs and other instruments he managed, 
however, to let the audience see how far the trans- 
mitter and receiver vibrations, and the transmitted 
and received currents, were actually in agreement 
at any moment. Four instruments were projected 
on a screen, and the audience watched the trans- 
mitter diaphragm, the current flowing into the 
line, the current leaving the line, and the receiver 
diaphragm oscillations as they appeared above one 
another on the screen. The equivalent of 60 miles 
of cables was on the floor. As longas the line had 
only capacity, the corresponding curves were similar 
to one another, when low-frequency or high-fre- 
quency currents were sent through the line. The 
addition of induction cut the current down per- 
ceptibly and distorted the current waves ; with suit- 
ably distributed induction, however, the waves and 
vibrations became better again. When the fre- 
quency of the alternator was raised, the receiving 
diap: would suddenly respond, and it was 
shown that the best results were obtained with 
superposed low and high-frequency currents. Trans- 
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mission of the vowel sounds a and oo was finally 
demonstrated, and the interested audience readily 
pardoned the lecturer for having slightly exceeded 
the one-hour limit. 








BETWEEN TWO CAPITALS. 

In the making of new Japan, in no department 
of national life has the work of the engineer been 
so distinctly marked as in the development of the 
means of communication. Railways now traverse 
the most important parts of the empire, and trans- 
port an immense amount of goods and a very 
large number of passengers, and thus contribute 
greatly to the development of the resources of the 
country. Lines of well-equipped steamers not only 
serve all the chief ports of Japan, but also connect 
them with those of China and the Far East 
generally, while well-equipped services compete 
for their share of the traffic between Japan and 
Europe, America, and Australia, The outbreak of 
war with Russia caused the Japanese to look to the 
connections of their railway and steamboat system 
with Korea, and gave a great impetus to railway 
construction. There will soon be in working order 
in Korea the Seoul-Chemulpo line and the Fusan- 
Seoul-Wiju line, with branches to Masampo, Gen- 
san, and other places ; and in Manchuria there will 
be the central line from Port Arthur to Changchun, 
the Kirin-Changchun line, the Mukden-Hsinmin- 
tun line, and the Wiju-Mukden line. Already the 
progress which has been made has been sufficient 
to connect the capitals of Japan and Korea, and 
to displace the crazy coasting steamer, with all its 
uncertainties, by a railway system which is fairly 
efficient and punctual, the two parts of which are 
connected by well-equipped passenger steamers. 

From Tokio *to Kobe is some fifteen hours by 
the night express, although not infrequently it 
takes an hour or two more. With fortunate 
weather the scenery is most enjoyable. The peer- 
less Fuji-san is seen to great advantage on the 
earlier part of the way, and when this dis- 
appears, the deep blue sea, on the one hand, and 
on the other picturesque little villages are seen, 
nestling on the sides of the hills, full of the happy 
life of what, to them, is still in great part Old 
Japan. Nagoya, with its well-known castle, is at 
last reached and passed, and then on to Kobe. 
Rushing on, we glide t Hiroshima, the great 
camp so safely guarded by the Inland Sea, and even 
in the height of the war it was difficult to imagine 
that the people ever thought of war, everything 
seemed so quiet and happy. At last Shimonoseki 
is sighted, thirty-four hours from Tokio, and after a 
hurried cup of tea or other refreshment the passen- 
gers embark on the steamer which is to carry them 
across the narrow straits to Korea. The vessel is 
itself a proof of the progress which Japan has made 
in the mechanical arts, for it was constructed in the 
yard of the Mitsu Bishi Company, at Nagasaki, and 
does them credit, both for design and workman- 
ship. It is one of the two railway steamers which 
will soon provide a daily service across the 
Korean Straits. Its speed is 15 knots, and it passes 
rapidly across the sea rendered memorable by the 
exploits of Togo. To the south of the island of 
Tsushima is Iki and numerous smaller islands, 
which show at once the importance of these seas 
from a strategical point of view, and explain why 
the railways of Japan from the north and south 
concentrate off Shimonoseki. While these have 
been laid out for commercial purposes, their mili- 
tary utilisation has not been overlooked. 

Fusan, the port in Korea which connects with 
Japan, is becoming a very important commercial 
centre, both for Japanese and other foreigners ; 
but being only a hundred miles from Shimonoseki, 
it is of special importance to Japan ; but whether 
it will become the true terminus of the Asiatic 
continent is still a matter of doubt. In any case, 
it will become a very important point of connec- 
tion of that continent with Japan. For a con- 
siderable distance from Fusan the railway passes 
through a rather unpromising district, from the 
point of view of traftic; but from Taiku, 94 miles 
‘rom Fusan, there begin signs of evident prosperity. 
Pushing northwards, more fertile territory is 
through ; but the immediate returns for the ex- 
penditure do not seem great from local traffic, and 
the direct traffic between Fusan and Seoul is still 
limited, so that the problem for some time will be 
4 financial and not an engineering one. Seoul is at 
last reached, after a journey of thirty-four hours on 
Japanese soil, of nine across the water strip, and 





of fifteen in Korean territory, and the distance 
between the two capitals has been bridged ; a feat 
which a few years ago would have been thought 


impossible. 








THE CORPUSCULAR THEORY OF 
MATTER. 

In opening his third lecture on the above subject 
at the Royal Institution on Saturday last, Professor 
J.J. Thomson, F.R.S., said he would return to 
the subject of the nature of positive electricity. 
He had shown that in the atom there were negative 
corpuscles ; but as the atom was ordinarily neutral, 
there must be as much positive as negative elec- 
tricity in each. The question which arose was, 
What was the nature of the positive electrification 
which accompanied the negative corpuscles ? Could 
we detect for this a natural unit such as the cor- 
puscle provided for negative electricity? In the 
last lecture he had discussed a number of cases in 
which positive electricity was conveyed by different 
carriers, such as the canal strahlen, in a discharge- 
tube, the stream of positive electrified particles 
given off by a wire maintained at a dull-red heat, 
and also the stream of a particles emitted by dif- 
ferent radioactive substances. The same methods for 


estimating °, the ratio of charge to mass as were 
m 


employed in the case of the negative corpuscles 
could also be applied to these, but the results 
obtained were in great contrast. For the negative 


was a constant, and the 
carriers were all of the same character. With 


positive electricity no such uniformity was ex- 
hibited, and the carriers appeared to be of every 


particles the ratio © 


kind. The ratio“ changed with almost every 
m 


alteration in the physical conditions. Moreover, 
in the case of the negatively electrified particles 


the ratio © was very high, being about 1.7 x 10’, 
m 

whilst with the positively electrified carriers the 

ratio at its highest was not yoy 9th of this figure. 

The largest value yet noted was obtained by 

Wien in the case of the discharge through a 


tube containing hydrogen, where the ratio © 
turned out to be 10', or the same as borne by the 
hydrogen atom in electrolysis. This was the 
largest value which had been obtained, but very 
much smaller values had also been observed, the 
quantity varying with every change in the gas in 
the tube, or in the metal of the electrodes. ence 
we had here no such constancy as was observed in 
the case of the corpuscles. 

Coming to the third case of these positively 
charged particles—viz., those emitted by radium 
and other radioactive bodies—these, it might be 
mentioned, produced effects analogous to the 
Réntgen rays in discharging electrified bodies, as 
could be shown by means of the emission from 
polonium. They differed, however, from the cor- 
puscles in being very easily stopped: a sheet of 
paper was impenetrable to them, and, in fact, they 
could not get through more than a few centimetres 
of air. 

Though these particles did, as stated, differ from 
the corpuscles in having very much less penetra- 
tive power, they did resemble them in one point 
—viz., that the ratio of charge to mass appeared 
to be constant. Accurate values had, so far, 
been published only for the case of radium ; but 
he could state that some practically completed 
researches showed that this ratio was the same in 
the case of the discharge from polonium, being about 
5000, or just half the value found by Wien in his 
discharge-tube filled with hydrogen. It might, at 
first sight, seem possible that we had here a natural 
unit of itive electricity analogous to the cor- 
puscle ; but further consideration would show that 
this could not be the case. Indeed, Wiens’s results 
gave a unit one-half of the mass of the a particle ; 
and it appeared certain that the unit must be 


passed small compared with the atom of hydrogen. 


Since the atom ordinarily was neutral, each nega- 
tive unit must be neutralised by a positive 
unit; and as the number of negative units in 
hydrogen was large, that of the positive units 
must also be so. That the number of cor- 
puscles in the atom was large was proved by the 
Zeeman effect. Here the detection of the shift of 








the speetral lines depended upon the ratio © being 


m 
very high, and com ble with that found for a 
corpuscle in a discharge-tube. If it were much 
smaller than this, the alteration in the lines could 
not be detected. Moreover, it could be shown 
that the number of lines which exhibited the 
Zeeman effect could not be greater than the number 
of corpuscles in the atom, though, on the other 
hand, some of the corpuscles might yield lines 
which were unaffected by the field. As the number 
showing the effect was large, there must be many 
corpuscles. Further evidence of this was afforded 
by the secondary radiation emitted by a gas through 
which Réntgen rays were passing. The Réntgen 
pulse consisted of a very strong electrical force, and 
when this reached an atom containing corpuscles, 
some of the latter were jerked off at a great velo- 
city. As the sudden starting or stopping of a 
corpuscle gave rise to Réntgen rays, the jerked-off 
corpuscle started a Réntgen pulse on its own 
account. 

The energy liberated per cubic centimetre of gas 
depended upon the number of corpuscles, and could 
be calculated if this were known. Its actual 
amount had been measured, and a comparison of 
the observed and calculated result showed that the 
number of corpuscles was very much greater than 
that.of the atoms. Still further evidence of the 
fact that there were many corpuscles in the atom 
was afforded by the rotation of the plane of polari- 
sation of light in passing through a gas. This, 
though small, could be measured, and frem this 
measurement it was possible to calculate the 
number of corpuscles present, which again turned 
out to be much in excess of the number of atoms. 

For each corpuscle present in the atom there 
must also be a corresponding unit of positive 
electricity, but no evidence had yet been found of 
the existence of any natural unit for this positive 
charge analogous to that provided by the corpuscle 
for negative electricity. The reason for this was, 
perhaps, to be found in the different ways in which 
the two electricities were distributed. Negative 
electricity was concentrated on extremely small 
bodies, whilst the positive electricity might occupy 
a considerable volume, and the atom on this hypo- 
thesis consisted of a number of minute specks of 
negative electricity swimming about in a large sphere 
of positive electricity. What, then, was the mass of 
this positive electrification? If it had no mass, 
then the number of negative corpuscles in the atom 
of H would be 1700; whils if the positive electri- 
fication had a mass, the number of corpuscles in 
the atom would be less than this figure. 

The mass of the corpuscles appeared to be entirely 
electrical ; and if this held generally, and all mass 
was electrical, the mass of the positive electrifica- 
tion would be small, since this ‘‘ electrical mass” 


2 
depended upon the concentration varying with © , 
a 


where e was the charge, and a the radius of the 
sphere over which it was assumed to be dis- 
tributed. Hence, if the positive electricity was 
spread over a large volume, its ‘‘ electrical” mass 
would be negligible, and the corpuscles would 
account for the whole of the mass of the atom. 
This view was an attractive one, but it was neces- 
sary to be on one’s guard against the idea that this 
general proposition had been proved by Kauf- 
mann’s experiments on the mass of the corpuscle. 
His experiments showed that the radius of these 
100,000 that of the radius of the 
atom. A body so small as this would at the best 
have an extremely minute mechanical mass, so that 
in the experiments in question the electrical portion 
of the total mass had every advantage. For ex- 
ample, if the charge of a corpuscle were distributed 
over ‘the smallest pellet of lead it was possible to 
procure, the ‘‘ electrical mass” of such a particle 
would be infinitesimal, and even if the pellet were 
reduced to the dimensions of an atom, the mechani- . 
cal mass would still be enormous in comparison 
with the electrical. When, however, the radius of 
the supposed pellet became reduced to about ro the 
atomic radius, the two kinds of mass would be 
about equal, and as the radius was still further 
diminished the electrical mass would become over- 
powering. Even if.a corpuscle were as dense as 


1 

ot of the 
electrical mass. It would not do, therefore, to 
assume that al] mass was necessarily electrical, 


corpuscles was about 


lead, its ordinary mass would only be 5 
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Even if the positive electricity was distributed over 
an atomic sphere no denser than water, the total 
mass would be practically all mechanical. 

It was therefore best to treat the mass of posi- 
tive electricity as a quantity still to be determined, 
and not assume it to be negligible ; and he would 
also leave open for the present the question as to 
the number of corpuscles in an atom of hydrogen. 

He wished in what followed to discuss the 
architecture of the atom, assuming it to consist of 
minute negatively electrified specks distributed 
throughout a quantity of positive electricity occupy- 
ing a considerable volume—equal, say, to that of 
the atom. Any negative corpuscles within this 
sphere of positive electricity would be attracted 
towards the centre, with a force varying directly as 
the distance of the speck from this centre, whilst 
the different specks would repel each other with a 
force varying inversely as the distance between 
them. The problem then was as to how these 
corpuscles would arrange themselves within the 
sphere. This constituted a very interesting mathe- 
matical exercise, but he proposed that afternoon 
to attack it experimentally by means of a model 
in which the forces acting were of approximately 
the same character. To represent the corpuscles 
he would use a series of magnetised needles, stuck 
through cork so as to float perpendicularly in water. 
The upper ends of these needles being negative, 
over the centre of them he would place the posi- 
tive pole of a large magnet. The only effective 
force acting in this case would be the horizontal 
component of the magnetic field, and this varied 
nearly proportionately to the distance from the 
centre line. This model, therefore, constituted a 
representation (in one plane) of the conditions inside 
anatom. A single needle would arrange itself at 
the centre of the field, two at equal distances on 
opposite sides of this centre, 3 in the shape of 
a triangle, 4 as a square, 5 at the corners of a 
pentagon, but with 6 a pentagon was again formed, 
with a single one in the centre, since a ring of 6 
was unstable without a central support. Seven 
arranged themselves as a hexagon, with one at the 
centre ; with 8, one at the centre was again suffi- 
cient, though an arrangement with two inside an 
outer ring of 6 was also possible. Nine were most 
stable with three at the centre. 

To support an outer ring of many magnets, 
therefore, there must also be a substantial number 
within the ring, this latter number increasing very 
rapidly with the number forming the outside ring, 
as shown by the following table :— 

yoo }o 678910 12131520 30 40 

Nomber neces 101112 3 6 8 15 30 101.252 

With this table it was possible to determine how 
any proposed number of magnets—say, for example, 
20—would arrange themselves. The greatest 
number on the outside ring could not be 15, since 
this would require 15 within the ring, making 
30 in all. Similarly, 13 would require 8 inside—a 
total of 21. It was, however, possible to have 12 
in the outer ring, since as few as 6 inside were 
sufficient for a stable arrangement. The 8 inside 
could not be arranged in a single inner ring, as this 
number was unstable ; but they might be arranged 
either as a ring of 6 with 2 inside, or a ring of 7 
with 1 inside, the latter being the more stable of 
the two. 

If an arrangement of 6 particles were taken, it 
would be noted that there was only one particle 
inside ; and from the table it would appear that 
this one was sufficient to keep an outer ring of 8 in 
equilibrium, so that the model atom had in this 
case a very adequate foundation, and was there- 
fore very stable. Adding another to make 7, a 
less stable arrangement was obtained, and with 8 one 
still less ; whilst nine particles in the outer ring were 
unstable with only one ins'de, the foundation being 
insufficient, so that a single one could very easily be 
detached. An outer ring of 9 was, however, very 
stable with 3 inside, and this would also suffice for 10, 
but the stability would diminish by adding more, 
till, coming to 12 in the outer ring, a very stable 
arrangement was again obtained with 6 inside. There 
was thus a series of alternations in the stability of 
the outer rings, as the number of magnets con- 
stituting the model was increased. 

Here was something analogous to the periodic 
law in chemistry, where it was found that if the 
elements were arranged in the order of their atomic 
weights, properties very prominent in the case of 


the scale of atomic weights, to suddenly reappear 
again at a higher point. 

There were other points besides their relative 
stability in which the groups of little magnets 
showed a similar phenomenon. Thus, suppose any 
property was connected with a triangular arrange- 
ment of magnets. This would be in evidence when 
the group consisted of three only, but would be 
absent with groups consisting of 4, 5, 6, 7, and 8. 
It would reappear at nine, and was possible in the 
case of a group of ten magnets, but then dis- 
appeared, and was not found again until the total 
number of magnets was very much greater. These 
groups therefore provided a mechanical model for 
the fundamental facts in chemistry which had led to 
the statement of the periodic law, and for which it 
had hitherto been very difficult to conceive a 
physical analogy. 

In the cases he had dealt with that afternoon 
the number of magnets was, of course, small, 
whereas there were perhaps 1700 corpuscles in the 
hydrogen atom, the structure of which must there- 
fore be very complex. Inthis case there might, he 
thought, be secondary arrangements, little groups 
being formed, each of which acted as a single one 
of the little magnets in the experiments he had dealt 
with that afternoon. A group of six, for instance, 
would be very stable. With eighteen magnets, 
indeed, the arrangement assumed could be analysed 
into three such secondary groups. This question of 
the grouping of large numbers of corpuscles was, 
however, connected with that of the total number 
of corpuscles in the atom of hydrogen, which was 
of fundamental importance, since, whatever the 
number here, that in other elements would be in 
direct proportion to the atomic weights. 








NOTES. 
A ComMI?TEE oN AvUTOMATIC COUPLINGS. 


WHETHER it is that the lesson of the Catesby 
Tunnel accident, emphasised by the more unfor- 
tunate mishap at Stafford—both commented upon 
in our last issue—has impressed the Board of Trade 
officials, or whether it is the higher efficiency 
natural to parliamentary new brooms, does not 
much matter; it is sufficient to know that the 
Government has promised to appoint at an early 
date a statutory committee, representing the Board 
of Trade, the railway companies, and the railway 
employés, to examine and select automatic coup- 
lings and either-side brakes. It is part of the 
scheme to make experiments with couplings and 
brakes of this nature, and it is to be hoped 
the inquiry will be extended not only to new 
inventions, but to those with which experience 
has already been gained. It might be thought, 
from Mr. Lloyd-George’s reply in the House 
of Commons to Mr. Bell, that the inquiry 
was specially, if not solely, for the purpose of 
examining the inventions of railway employés ; 
but this, no doubt, was not the view the President 
of the Board of Trade wished toconvey. Inregard 
to either-side brakes of railway trucks, some of 
the best devices have been introduced by railway 
servants, and naturally these will be given every 
opportunity of showing their efficiency ; but with 
automatic couplings there is an almost unlimited 
amount of information to be gleaned from the 
experience already obtained over years of practical 
working. It is to be hoped this will not be 
neglected. There has been a good deal of inquiry 
on the subject since, about thirty years ago, Captain 
Tyler recommended the use of automatic couplings, 
and from time to time there has been abortive 
agitation to have them introduced; and, as will 
be remembered by our readers, the strong report 
of Sir Francis Hopwood of 1899, and the report of 
the Royal Commission of 1900, led to legislation 
giving the Board of Trade powers which have never 
been exercised to any practical extent. 


CATALOGUING ADVERTISEMENTS. 


One of the most interesting phases of commercial 
business is the collation of reference data, and in 
connection with this there has recently been brought 
under our notice the need for identifying machine- 
tools as advertised. A correspondent wrote to us 
asking the maker of a particular tool, of which he 
sent an engraving. Curiously enough, the modesty 
of the makers excceded their business acumen, as 
there was no name on the tool as illustrated. In such 
case, the ordinary card system of indexing cat=- 
logues, and the subjects they represent, would not 


system we have seen applied is, therefore, worthy 
of consideration. Instead of names being indexed, 
the advertisements are actually cut out of the tech- 
nical journals, and carefully preserved in a news- 
paper-cutting book, arranged in alphabetical order 
under the name of the maker, and also under the sub- 
ject-matter. Thus, lathes would be placed under L, 
and milling-tools under M (horizontal and vertical 
being separate); so that if a new tool were required, 
or a modification were desired of an existing too), 
the complete series of tools advertised could be at 
once consulted. In view of the fact that new 
appliances readily find their way into the ad- 
vertising pages of periodicals, a frequent reference 
to such a book is a valuable educational agent 
to those responsible for the management of an 
industrial concern. Another point to which refer- 
ence may be made is the difficulty of identifying 
machine-tools and other productions, owing to the 
fancy appellations given them. These are very 
easily forgotten. This practice, we regret to noto, 
is extending, and makers seem to regard as most 
striking the name which is most inappropriate, or 
least descriptive. Too often, also, especially in 
American practice, the maker is a company, which 
takes its name from the product. This makes 
‘*confusion worse confounded.” A simple descrip- 
tive title, associated with the name of the maker, 
or inventor, is much more distinguishable, and 
therefore easier of identification in catalogues, 
and, asa consequence, must more readily facilitate 
business. 


THe GOVERNMENT SHIPPING BILL. 


The fact that the present Government has in- 
troduced a Bill, following upon the lines of the 
recommendations made by Committees chosen by 
the preceding Government, is a happy promise of 
a general continuity of British policy irrespective 
of party politics, and this is a valuable factor in 
the industrial development of the country. We 
hope that this—the first important Government 
Bill--is an indication that the change of Govern- 
ment will not involve any such radical departures 
in legislation as will disturb the steady improve- 
ment of trade, which is so dependent on stability 
in Government. Mr. Lloyd-George, the Presi- 
dent of the Board of Trade, in introducing the 
Bill, showed a satisfactory grasp of the situation, 
and of those needs of the shipping industry, to 
which we made reference in a recent article 
(page 247 ante). In future the intention is to 
make foreign vessels trading from or to British 
— comply with the regulations imposed upon 

ritish ships as to loading, seaworthiness, cargo 
stowage, life-saving appliances, and passenger - 
accommodation. At present the Government 
authorities may compel foreign ships to comply 
with loading conditions, but in the absence of the 
discs on the side of the ship—the ‘‘frying-pan,” 
to conform with Lloyd’s requirements, and the 
‘*gridiron,” indicating the load-line set by the 
Board of Trade—there can be no definite proof 
of the depth of immersion of a foreign ship. 
Three years hence all foreign ships will require to 
have such discs and to conform with British regu- 
lations ; but, in the event of any foreign Govern- 
ment enforcing rules corresponding with the ship- 
ping legislation of Britain, our Government may 
accept the compliance of any ship with the rules of 
the Government whose flag it flies. In this it is 
possible to recognise the beginning of that inter- 
national agreement upon maritime legislation for 
which we pleaded in the article already referred to. 
In the same Shipping Bill the Government pro- 
ses to effect improvement in the condition of 
ritish seamen. In some ships the provisions sup- 
plied are not only insufficient in quantity, but 
deficient in quality and variety, and the Bill will 
lay down a minimum standard, and will also deter- 
mine that certified cooks must be carried. All 
provisions, too, will be subjected to inspection by 
the Board of Trade. Another important proviso 1s 
that an advisory committee shall be appointed for 
the purpose of consultation as to new regulations, 
and on this committee there will be representatives 
of the shipping interests. In the past the Board 
of Trade has blown hot and cold alternately upon 
the greatest of our industries, and it is probable 
that this Committee may have an important bearing 
upon the future. It will probably deal with the 


| question of the employment of foreign sailors upon 


British ships, a source of anxiety to many, not nly 
because it reduces the number of reserve men a‘ ail- 








one element disappeared step by step on going up 


readily have given the desired information. The 





able for the Navy, but because it is an element of 
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danger owing to possible inaccuracy in interpreting 
navigating orders. Thirty-five years ago the propor- 
tion of foreign to British sailors was only 9 per cent.; 
to-day, including amongst the British the Lascars—- 
who are, after all, British subjects—the proportion 
is nearly 20 per cent. Of course, with ships trading 
between foreign ports it might be difficult always 
to get a British crew; and it is proposed in the 
Bill that foreigners engaged must have sufticient 
acquaintance with our language to understand 
the navigating orders in English. The advisory 
committee, however, will have set for it the pro- 
blem of determining what methods may be em- 

loyed to offer greater inducements to Britons to 
meer seamen, and if wise and moderate measures 
are proposed, we have every confidence that they 
will be loyally carried out by shipowners. 


Tue Earty Use or Tron. 


There is no subject in the history of metals of 
more interest than that which relates to the early 
use of iron. Recent investigations prove that its 
application to the aits of war and peace extends 
farther back than was formerly thought to be the 
case; and it is easy to understand the failure to 
recognise its antiquity when we remember how 
great is its liability to change by oxidation as com- 
pared with its rival, bronze. Mr. Bennett H. Brough, 
in a very interesting lecture delivered at Glasgow 
last Friday, brought together, within reasonable 
compass, most of the material facts bearing on 
the question ; and added some interesting matter 
as the result of his own researches. The task 
is one he is admirably fitted to perform by reason 
of his metallurgical training and archveological 
knowledge. In dealing with the debatable question 
as to prehistoric implements of iron having been 
made from a meteoric nickel-iron alloy, he pointed 
out in his paper that such an origin for early iron 
implements is open to considerable doubt, owing 
to the difficulty of working meteoric iron ; although 
he acknowledges that some meteoric iron is mal- 
leable, and that there are undoubted cases in 
which it has been successfully forged. The difficulty 
remains, however, of tools suitable for cutting 
meteoric iron not having existed in early days; 
and the lecturer was of opinion that the first 
discovery of iron was due to the accidental melt- 
ing of a rich iron oxide with charcoal. Mr. Brough 
mentions the large block of meteoric iron found 
in Greenland, and now in the New York Museum 
of Natural History. This remarkable ‘‘ meteoric 
stone” is of irregular shape, 11 ft. by 74 ft. by 6 ft., 
and weighs nearly 50 tons. Iron was undoubtedly 
used in the building of the Pyramids, 3000 B.c., 
the working of granite and porphyry being scarcely 
conceivable without steel tools. ‘There is in the 
British Museum an iron sickle which was found 
under one of the sphinxes at Karnak. Mr. Brough 
mentions another historic piece of iron, also pre- 
served in the British Museum. It is part of a tool, 
and was found in the Great Pyramid, and so must 
be nearly 5000 yearsold. This is more interesting 
in the light of recent metallurgical practice, as 
it contains not only nickel, but also combined 
carbon, thus showing that it is not of meteoric origin. 
A further anticipation of what we look on as modern 
practice was the iron bedstead of Oz, King of 
Bashan. He was ‘‘ of the remnant of giants ;” as 
well he might have been, for his bedstead was 
16 ft 6 in. long and 7 ft. 4in. wide. Another in- 
teresting piece of early ironwork is more modern, 
dating back to less than a thousand years 3.c. 
This is an iron pillar, still existing at Delhi. It 
is 50 ft. high and 16 in. in diameter, and, as Mr. 
Brough tells us, it is made up of 50-lb. blooms 
welded together. As the early methods of iron 
and steel manufacture were brought from India 
to Europe, this mass of wrought iron—large even 
in the present day—may be looked on as the doyen 
amongst the products of the heavy-iron industry. 
in the Far East the use of iron and steel has been 
uaced back in China to the year 2357 B.c., or 
about eleven hundred years before Japan was 
colonised from that country. The Japanese are 
said to have followed a method of making steel 
which had the merit of simplicity. They buried 
forged iron bars in marshy ground, and what was 
left of them after eight or ten years, by some curious 
alchemy, came out steel. The iron industry of 
England is, beside that of Egypt or China, quite 
modern. The Emperor Hadrian, Mr. Brough tells 
us, founded an arms factory nearly 1800 years ago, 
getting iron from the Forest of Dean mines ; and 
the slag-heaps in Sussex testify to the exten- 





sive iron works in the south during Roman occupa- 
tion. The more modern history of the metallurgy 
of iron will be known to most of our readers. 


Tue INTERNAL-CoMBUSTION ENGINE FOR 
Mortor- Boats. 


The evidences afforded by Mr. Bernard B. Red- 
wood, in his lecture at the Society of Arts on 
Wednesday evening, of the application of the 
internal-combustion engine for commerce, rather 
than for pleasure craft, is gratifying, because there 
can be no doubt that the prospects in this respect 
are much more important. It is true that, as he 
showed at great length, the successive competi- 
tions for high-speed launches have had considerable 
influence in the solution of the problems to ensure 
a steady running and conveniently placed engine, 
and it is in a measure surprising that so much pro- 
gress has been made since Mr. G. Daimler first 
applied the internal-combustion engine (in 1886) for 
the driving of a launch on the Continent, and since 
Mr. G. Priestman first adopted the principle in 
this country in 1888. Several other applications 
followed, but at the outset the motor - builder 
failed to recognise the value of co-operation 
with the naval architect, and the results were 
not so satisfactory as they would otherwise have 
been. Later attempts, in which motor-builders 
and launch-constructors combined, proved most 
satisfactory, as has, time and again, been noted in 
ENGINEERING ; but, as we have said, phenomenal 
speeds are not so important as reliability and 
economy, and we therefore welcome reliability 
rather than speed tests. Recent developments have 
been upon the lines of introducing four and six- 
cylinder engines, which have overcome the disad- 
vantage of earlier types, where unequal balancing 
te very unsatisfactory results. In Messrs. 

érting’s engine there is a further departure, 
piston - rods and scross- head guides being intro- 
duced, in order to eliminate side thrust on the 
cylinder walls. The difficulty, however, in marine 
work is the inflammable nature of the petroleum 
spirit employed, and there have been many experi- 
ments with the object of employing ordinary kero- 
sene, and even heavier oils, as fuel. In the Diesel 
engine a still further development is promised. 
In some of the four-stroke cycle engines a mix- 
ture of nut and palm oil has been used, the 
cycle of operations being as follows :—Air is com- 
pressed and thereby heated to 1000 deg. Fahr. 
in a two-stage compressor, and then fed into 
the cylinder, a measured quantity of fuel being 
gradually injected into this hot air in the form of 
a spray during a greater or less portion of the 
working stroke, while the compressed air is expand- 
ing at constant pressure. The gradual combustion 
thus obtained is an essential and exclusive part of 
the Diesel cycle, and marks in itself the funda- 
mental difference between this and other internal- 
combustion engines. As to the application of the 
system, Mr. Redwood seemed to think that the 
petrol-motor for light launches might he reduced 
in weight almost to one-tenth that of the steam- 
engine ; while in the case of the petrol torpedo-boat 
built by Messrs. Yarrow, and recently illustrated 
by us (see ENGINEERING, page 130 ante), the 
five four-cylinder engines, driving three shafts 
and propellers, weighed only 3 tons, and gave a 
speed of 26 knots to a vessel of 8 tons weight ; 
while a corresponding boat, with steam machinery 
of 5} tons weight, had a total displacement of 
11 tons, and only attained a speed of 20 knots. 
The reduction in weight of machinery was thus 
2} tons, but owing to the less space occupied a 
reduction was possible in the size and displace- 
ment of the vessel for the same fighting efficiency, 
and consequently a 26-knot speed was realised 
with 80 brake horse-power, as compared with 300 
indicated horse-power in the steamship with 20- 
knot speed. Mr. Redwood also gave some results 
of the important tests being made by the Scotch 
Fishery Board in the driving of a herring-drifter. 
This vessel, of 72 ft. in length over all, was fitted 
with a two-cylinder motor of 25 brake horse-power, 
of Danish design, using kerosene as fuel, and 
drove the boat at a speed of 5 knots. The boat, 
however, under sail, could, with strong favourable 
breezes, make over 10 knots. The total cost of 
the craft is 7001., of which one-half is spent on the 
machinery. Mr. Redwood regarded with satisfac- 
tion the prospects of a wider application of the 
internal-combustion motor, and set 17 in. as the 
limit for cylinder diameters when the pistons were 
not water-cooled, 


CROSSLEY GAS-ENGINE AND PIERSON 
PRODUCER TESTS. 


Tue following is an abstract of the results of official 
tests recently carried out by the Conservatoire 
National des Arts et Métiers, on a Crossley gas-engine 
and a Pierson suction-gas installation put down in 
Paris :— 

The plant consists of a 65-brake-horse-power Crossley 
horizontal, single-cylinder, four-cycle gas-engine. The 
admission-valve is regulated by a centrifugal governor on 
the “hit and-miss” principle; low-tension electrical 
ignition takes place in the bottom of the clearance s: 

verned by a make-and-break, driven by compressed air. 

e cooling-water circulation is insured by a thermo- 


——. © principal dimensions of the engine are the 
following :— 
Cylinder diameter ... 431.8 mm. (17 in. 
Stroke ... eee 609 ” (24 ” 
Normal speed 160 revs. 


The engine is supplied by a Pierson suction gas-producer, 
fitted with a scrubber and purifier. We described this 
apparatus in one of our preceding issues (see ENGINEERING, 
vol. lxxvi., page 696). 

The object of the test was to determine the power 
of the engine in normal and continuous working, the 
power it can develop under full load, and the fuel 
consumption per unit of power. The test lasted from 
8.15 a.m. to 5.15 p.m., the full-load test taking place from 
3.9 p.m. to 4.25 p.m. The power was measured by a 
Prony brake placed on a special pulley keyed on the end 
of the fily-wheel shaft; the pulley was water-cooled. 
The brake lever was 2.30 metres (7 ft. 64 in.), and the total 
load on the shaft, when the brake was on, amounted to 
606 to 622 kilogrammes (1350 lb.), 470 kilogrammes 
(1035 lb.) being the weight of the pulley and brake 
mechanism. 

The test for normai running lasted 7 hours 44 minutes ; 
the —_ barely averaged 160 revolutions, the load on 
the brake was 126.6 ryt wena (279 >) oe the 
first 10 minutes and 136.6 kilogrammes (301 1b.) the rest of 
the time. The work done was 70 effective horse-power, 
or 76.28 indicated horse-power, and the efficiency 91 


per cent. 

The full-load test lasted 1 hour 16 minutes; the speed 
was 162 1 revolutions ; the load on the brake 152.54 kilo- 
peered (336 Ib.). The work reached 79.62 effective 

orse-power, or 83.46 indicated horse-power, and the effi- 
ciency 95 per cent. 

The gross total coal consumption was 364.95 kilogrammes 
(804 lb.). There remained in the producer 49 kilogrammes 
(108 lb.) of coke, which could be turned to account, and 
66.3 kilogrammes (124 lb.) of ashes, this giving a net coal 
consumption of 259.65 kilogrammes (572 1b.). The total 
quantity of coal consumed works out at 0.568 kilo- 
gramme (1.25 lb.) per brake horse-power hour, reckoning 
on the gross total coal consumption; and at 0.404 kilo- 
gramme (0,890 lb.) if the net coal consumption be taken. 

The temperature of the exhaust gases was :— 


In normal running ... 539 deg. C. = 1000 deg. Fahr. 
Under full load ae =1000 ,, 


The calorific value of the coal used, as it stood on the 
coal heap ready for feeding the producer, was 7520 
calories per kilogramme (13,500 B.Th.U. per pound). Its 
analysis showed :— 


Per Cent. 
Ash (grey, with a red tint) ... . 11.47 
Moisture ae Lae Fas 1.93 
Volatile matter > 6.10 
Carbon (by difference) 80.50 

Average analysis of gas from producer :— 

Per Cent. 

in Volume. 
Carbonic acid ... i oe 
Oxygen ... - 0.52 
Carbon oxide ... 17.70 
Hydrogen 21.31 
Methane 2.41 
Nitrogen 49.51 


The calorific value of the gas was 1470 calories (165 
B.Th.U. per cubic foot). 

It is stated in the official record of the tests that the 
efficiency given for the engine is that which results from 
the measuring of the diagrams by a planimeter. The 
figures would appear to be rather high ; the average keight 
of a diagram may have differed very considerably, accord- 
ing as the diagram was taken just before or just after a 
missed ignition, 








THe AssociaATION OF ENGINEERS-IN-CHARGE. — The 
annual dinner of the Association was held last Saturday, 
the 17th inst., at the Great Eastern Hotel, Liverpool- 
street. There wasa very large gathering, and the pro- 
ceedings were most successful. Sir Alexander Binnie 
occupied the chair, in the absence of Sir William Preece ; 
and, in proposing the toast of ‘‘ The Association,” struck 
a high note by insisting on the necessity of high motives 
if professional! success was to be attained ; and by pointing 
out that the conscientious discharge of duty ennobled 
any office, even, it might be technically, an inferior one. 
Among the other speakers were Mr. W. T. Hatch, Mr. 
J. P. Barker, Mr. C. C. Smith, Mr. W. H. Patchell, 
Mr. Alderman Smallwood, and Mr. A. Davey. There 
was a varied programme of music and singing, and it was 
evident that the members and guests spent an enjoyable 
evening. The Institution meets at St. Bride’s Institute, 





Bride-lane, Fleet-street, E.C. 
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PERUVIAN CRUISER “‘ALMIRANTE GRADU.” 


THERE will be launched, on Tuesday next, from the 
Naval Construction Works of Messrs. Vickers Sons 
and Maxim, Limited, at Barrow-in-Furness, a twin- 
screw protected cruiser for the Peruvian Navy, to 
be named the Almirante Grau. The cruiser has 
many features which will commend her to such naval 
Powers as Peru, where the expenditure on the navy is 
necessarily limited, as the vessel, combines with the 
exceptionally high speed of 24 knots, a considerable 
armament, including two weapons, each firing a 100-lb. 
shell at a velocity effective against unarmoured craft at 
three miles range. While thus. able to engage such 
craft, she will, with the assistance of her high speed, 
greatly harass armoured slower ships, and will at the 
same time create those diversions which,-when prac- 
tised even by relatively weak fleets, materially influ- 
ence the strategic plans of a superior naval force. 

The Almirante Grau has a length of 370 ft., a 
breadth of 40 ft. 6 in., and a draught of 14 ft. 3 in., 
which will enable her to enter most of the harbours in 
South America. On this draught the displacement 
will be 3200 tons. 

The vessel, notwithstanding the limitations in size 
and cost, is effectively protected, as there extends 
a deck of 14 in. thickness for the full length of the 
vessel, so as to cover in not only magazines and steer- 
ing gear, but also the boiler and machinery compart- 
ments. Extensive coal-bunkers are arranged along 
the sides in the wake of the machinery space, so as to 
minimise penetration by shot and shell. Theconning- 
tower forward, from within which the ship will be 
controlled and fought, is constructed of nickel-steel 
hardened armour 3 in. thick. 

As regards the armament, there is a 6-in. gun with 
an armoured shield on the forecastle deck forward 
and one on the quarter deck aft. These guns, while 

rimarily intended for bow and stern fire respectively, 
fons a wide arc of training on the beam, the complete 
range being 270 deg. The service of ammunition and 
projectiles to these guns has had careful consideration, 
in order to give them the maximum rapidity. Electric- 


motor ammunition-hoists of the dredger type have | Labo 


been fitted, and these are protected by armoured 
tubes. The secondary armament consists of eight 14- 
under quick-firing guns, and eight 1}-pounder guns, 
istributed principally on the broadside, on the upper 
deck, and bridge. There are two submerged tubes for 
firing 18-in. torpedoes. 

The Almirante Grau will have a total complement 
of 300 officers and men, and the living quarters are 
more comfortable than usual in such small craft. The 
fitting of the quarter-deck aft has very considerably 
improved the officers’ quarters, as compared with the 
preceding vessels of this type. 

A complete system of natural and artificial ventila- 
ation has been adopted, and the ship is heated through- 
out by steam radiators. An electric installation 
supplies light for the entire ship. The admiral’s and 
principal officers’ cabins, as well as the ward-room, 
are not only spacious, but specially comfortable. A 
stern walk is provided, as in larger ships. The 
remaining officers are accommodated aft on the protec- 
tive deck. The crew are berthed under the forecastle 
and upper deck forward. 

Although the vessel is comparatively small, the 
conveniences are in excess of those fitted in muc 
larger ships of a year or two ago for the British 
service. This applies not only to lavatories, but to 
baths, &c., which are included both for the officers 
and the crew, those for the latter being placed amid- 
ships on the protective deck. The vessel is also pro- 
vided with refrigerating plant and ice-making machi- 
nery, with cold-storage chambers adjoining, and the 
bakery is equipped with mechanical dough-kneaders, 
&c. Again, the vessel is fitted with hammock berthing 
ins of rails, and the stow of the hammocks 


within these, adds to the protection against machine- | 8° 


un fire, as was almost universally the case in vessels 
or the British Navy a few a ago. 

The machinery consists of two sets of four-cylinder 
triple-expansion engines, each set having four cranks 
balanced on the Yarrow-Schlick-Tweedy system. They 
are designed to give a collective indicated horse- 
power of 
ae! square inch at the engines, and 280 lb. at the 

ilers. This will give a speed of 24 knots, and the 
coal endurance at cruising speed will be about 4500 
sea-miles. 

The cylinders of the main engines are carried on 
cast-iron A columns at the back, and polished steel 
columns at the front, the whole being supported on a 
cast-steel bed-plate. The valve-gear, of the Stephen- 
son type, with double eccentrics and link-motion, 
actuates a piston-valve in the case of the high-pressure 
cylinder, two piston-valves for each intermediate- 
pressure cylinder, and one double-ported fiat slide- 
valve for each low-pressure cylinder. Each low-pres- 


sure valve is provided with a relief ar t and 
assistant cylinder. A two-cylinder reversing-engine 
of the all-round type is fitted to each set. There is 


also for each set a single-cylinder steam turning- 


14,000, with a steam pressure of 250 lb.. 





engine. Each engine has one air-pump worked by 
levers from the cross-head of the intermediate-pressure 
piston-rod. 

The crank and propeller shafting is of steel made 
by Messrs. Vickers Sons and Maxim, Limited, Sheffield, 
and is hollow. The propellers are three-bladed, with 
detachable blades, and these, with the boss, are of 
bronze. 

The main condensers (one for each engine) are of 
gun-metal. 
large centrifugal pump placed in each engine-room. 

he ten belioen. of the small-tube type, are arranged 
in three separate watertight compartments, and at 
full power will work under the closed stokehold 
system of forced draught. The fans for supplying the 
air are driven by steam-engines of the enclosed type 
arranged for forced lubrication. Feed-pumps of the 
direct-acting t, are fitted in the boiler-rooms, and 
proyision is made for dealing with the ashes by means 
of hydraulic ejectors, and steam-driven hoists. 

The vessel. has a complete equipment of auxiliary 
machinery. The electric-light, evaporating and dis- 
tilling plant, and steam steering-engine are placed in 
a separate room aft of the main engine-room. 

The vessel is rigged with two masts, both of which 
have signal yards and gaffs. There is fitted an instal- 
lation of wireless telegraphy. The Almirante Grau 
carries two powerful search-lights, and nine small boats 
will be taken, including a 34-ft. steam launch. A sister 
vessel for Peru is in.an advanced state of construction 
at Vickers’ works. 








Gas-Coat Contracts.—Large contracts for coal for the 
South Metropolitan Gas Company have m arranged. 
The company carbonises annually about 1,250,000 tons of 
coal, largely drawn from the county of Durham. The 
price is higher this year than last, in some cases by about 
104d. per ton; but the amount of the advance varies. 
It is reported that this year some 200,000 tons of coal 

i drawn from the Yorkshire district, to be shipped 
from the Humber. 

Ture NationaL Puysicat Laporatory.—The annual 
meeting of the General Board of the National Physical 
ratory took place at Bushy House, on Friday last, 
March 16. There were present, in addition to the chair- 
man, Lord Rayleigh, the following, among others :—Sir 
John Wolfe Barry, Mr. Beilby, Mr. ey Mr. R. K. 
Graye, Colonel Crompton, Mr. Hadfield, Mr. Gavey, and 
Mr. David Howard. In opening the pr ings, Lord 
Rayleigh referred to the great loss the Laboratory had 
sustained by the deaths of Sir Edward Carbutt and Sir 
Bernhard Samuelson. The report of the Executive Com- 
mittee for 1905 was presented, and approved for presenta- 
tion to the Royal Society, on the motion of Sir J. Wolfe 
Barry, seconded by Mr. David Howard. The scheme 
of work for 1906 was also approved. The report showed 
progress in all directions. Sume fourteen scientific papers 
of importance have been published officially, while 
members of the staff have contributed nine others to 
various journals. The second volume of collected papers 
is in course of preparation. The scheme of work for 1906 
includes a research into the resistance of materials of con- 
struction to impact, the continuation of the wind pressure 
and steam researches, the completion of the work with 
the ampere balance, and some experiments of — 
interest on the effect of the continued application of high 
pressure to insulators. In the metallurgical division a 
research into the properties of aluminium bronze promises 
interesting results. The report announced the intention 


h | of the Government, communicated to the Royal Society 


in December last, to grant a sum of 5000/. for buildings 
during the year, and the increase of the annual grant by 
500/. It referred also to the very successful meeting in 
the House of Commons last August, under the chairman- 
ship of Mr. Haldane, which led up ieee ems by 
150 members of the House asking that the grantsshould be 
increased ; and the chairman was able to announce that the 
Chancellor of the Exchequer had recently intimated his 
intention of making the building grant for the year 
10,000/., instead of 5000/., as originally contemplated. It 
was also stated that the Goldsmiths’ Company had very 
erously made a donation of 1000/., with the request 
that it should be devoted to some specific object. The 
very cordial thanks of the Board were voted to the Chan- 
cellor of the Exchequer, Mr. Haldane, Sir Joseph Law- 
rence, Sir John Brunner, and the other gentlemen who 
had interested themselves in the House of Commons 
petition, and also to the Goldsmiths’ Company. The 
Director gave an account of the proposed additions to the 
buildings, rendered possible by the increased grant, and 
explained the plans which had been prepared by the 
Building Committee. The suggestion that the work of 
erecting these buildings should now be pressed forward was 
cordially welcomed ; and at a meeting of the Executive 
Committee, held later, power was given to the Building 
Committee to take the necessary steps. The Board then 
adjourned to inspect the laboratory, and to view the new 
electrical buildings. These are now cgpneettiog com- 
pletion. They have been erected by essrs. Mowlém 
and Co., ata cost of about 8000/., to the design of Messrs. 
Mott and Hay, who very kindly gave their services; 
while with marked generosity Messrs. Mowlem’s tender 
was on the cost price of the buildings. It is hoped 
that they may be opened on June 25, on the occasion of 
the visit of the foreign guests of the Institution of Elec- 
trical Engineers. In view of this ceremony, the invita- 
tions on Friday were restricted to members of the 

and their al friends, the usual annual gathering of 
friends of the Laboratory being postponed until June, 


Circulating water is supplied by one|p, 


THE OUTER BARRIER; HODBARROW 
IRON MINES. 


At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, March 20, at 8 p.m., 
Sir Alexander R. Binnie, President, in the chair, the 

per read was ‘‘The Outer Barrier, Hodbarrow Iron 
Mines,” by Mr. H. S. Bidwell, M. Inst. C.E. The fol- 
lowing is an abstract of the communication :— 

The large sea-barrier which is described in this paper 
as been recently constructed for the protection of the 
hematite iron-ore mines of the Hodbarrow Mining Com. 
pany at Millom.* 

The paper begins with a short account of the mines, 
their ———— position, early working, and sub- 
sequent development, of the measures adopted from time 
to time for protection — the inroads of the sea, and 
of the events which led to the design. and construction 
of the latest defence-work, which was begun in April, 
1900, and completed in June, 1905. 

The object of the outer barrier is the reclamation of a 
large area of ore-bearing ground which was covered by 
the sea at. high water, and also the prevention of the 
percolation of sea-water into the mines. The area re- 
claimed by the construction of the barrier is 170 acres, 
The barrier has the form of an arc, and is 1 mile 530 
yards in length; it has an extreme height of 40 ft., 
and an extreme width of 210 ft. at its base and 
83 ft. at the top. It consists of a main outer bank of 
rough limestone, protected against the stroke of the 
sea for the greater portion of its length by a facing 
of irregularly deposited concrete blocks, each weigh- 
ing 25 tons, an inner and smaller bank of the same 
material, and a filling of clay between these two banks; 
while, to guard against percolation of water beneath the 
barrier, a water-tight cut-off is provided below the surface 
of the foreshore under the heart of the embankment. Of 
this cut-off, 345 yards are formed by a puddled trench, 
400 yards by grooved and tongued pitch-pine sheet- 
piling, and 1545 yards by steel sheet-piling. 

At the centre of the barrier are four sluice-ways, con- 
structed of concrete, for the discharge of water that may 
accumulate in the reclaimed area. 

The paper describes the preliminary investigations that 
were undertaken, the procedure Testoer construction, 
the difficulties that were encountered, and consequent 
modifications of portions of the work. A special feature 
is the steel sheet-piling, of which particulars are given as 
to the design, arrangements for driving, and methods 
adopted for expediting the work, with records of results. 

Particulars are given of the quarrying of the limestone 
for the embankment, and of the methods of depositing 
this material and the clay hearting in the work ; also of 
the preparation and placing in position of the concrete 
wave-breaker blocks. The construction of the sluice- 
culverts and their machinery is described in detail, with 
an account of additional protective measures which were 
adopted at this part of the work owing to the exception- 
~ bad ground encountered in the foundations. 

he final exclusion of the sea from the area to be re- 
claimed was accomplished by means of a temporary 
timber dam. This structure was 422 ft. in total length, 
its ends being enclosed to the extent of 83 ft. in the 
temporary extremities of the embankment. In it were 
thirty-six sluices, each 6 ft. by 4 ft. 4in. Practically the 
whole of this structure was, after the exclusion of the 

water, enclosed in the embankment. é 

The paper concludes with the description of certain 
additional protective measures which were carried out 
after the closing of the barrier. In an appendix are given 
the quantities of material used in the construction of the 
work, and a list of the plant employed. 

The outer barrier was designed by Messrs. Coode, Son, 
and Matthews, and was carried out by Messrs. J. Aird 
and Co. as contractors, the same firms having been respec- 
tively responsible in the same capacities for the sea-wall 
previously constructed, which, having served its purpose 
by permitting of the abstraction of the ore behind it, is 
superseded by the new embankment. The author acted 
as resident engineer during the construction. 








Tue TrsskRoGRAPH.—A very ingenious machine, in- 
vented by Engineer Roberto Taeggi Piscicelli, of Florence, 
was on view a few days ago at the Savoy Hotel. Its 
object is to do away with the present practice followed 
by railway companies, by which thousands of different 
tickets for all stations and classes have to be printed 
in advance and kept in stock, and also to register 
automatically the amounts cashed. The machine prints 
each separate ticket in one ~~~ from a strip of 
thick paper, the ticket issued bearing the name of the 
issuing station, the destination, date of issue, ticket 
number, class, kind (whether single or return), price, 
the company’s monogram, and so forth ; and on the ob- 
verse any service indication or commercial advertisement 
as may be most suitable to each cempany. The money 
value of the tickets issued is, by the same operation, 
totalised per kind of ticket according to classes and series. 
A second paper strip inside the machine gives an exact 
duplicate, for checking purposes, of each ticket issued. 
The machine exhibited was designed for the Naples-Rome 
line, and can print and register 400 different kinds of 
tickets. The various m isms are interlocking, all 
the small hand-levers are on the side situated within the 
ticket-office, the rear showing only the price of any ticket 
as itis inquired for by the passengers ; and no tickets can 
be issued until the inspector in charge, on opening the 
ticket-office in the early morning, has freed the machine, 
and, as the case may be, has brought back all totals 
to zero. 





* See ENGUVEERING, vol, Ixxix., pages 429, 432, and +14, 
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THE SABOURET APPARATUS FOR TESTING THE VIBRATIONS OF ROLLING-STOCK. 





























Mr. Sapourrt, chief mechanical engineer of the 
Western of France Railway Company, has designed 
apparatus for recording the vibrations and oscilla- 
tions of railway rolling-stock. This apparatus, he 
states, has been designed with a view to investigate 
the secondary movements produced on a vehicle while 
running, these being the irregular movements, rela- 
tively to one another, which take place between those 
parts that are not rigidly fitted together. A kine- 
matic étude of these movements simply means the 
recording of the variations in distance between two 
points ; it resolves itself, therefore, into the measuring 
of linear oscillations ; hence the name, ‘linear ex- 
plorer,” he has given to his instrument (Fig. 1, above) 
for recording these oscillations. When running, other 
movements, such as shocks, are produced, and these 
vary with the speed of the vehicles at the instant 
the shock occurs. His other device, shown in Fig. 2, 
which he styles an ‘‘impact-recorder,” serves for ascer- 
taining the extent of - st shocks, and its action is a 
function of the speed at impac’. Both apparatus are 
based on the transmission and registration of vibrations 
and shocks by means of a pneumatic arrange:aent. 
Kach contains a drum fitted with a diaphraer. and con- 
nected to the part under investigation, the vibrations 
being transmitted through a saber tube and operat- 
ing @ lever and pen for registering them on a recorder. 
he diameter of the recorder barrel and the length 
the registering-lever can be varied to suit the 
amplitude of the vibrations to be recorded. It is 
possible with one receiver to record the combined 
vibrations transmitted by two separate transmitters 
connected to two different points of the same piece. 
On the other hand, by using two receiver barrels 
Pht at different speeds, diagrams can be obtained 
giving the amplitude, frequency, and shape of the 
vibrations. 
Mr. Sabouret uses one type of receiver both to 
record the action of a “‘linear explorer” and that of an 
‘Impact-recorder.” Fig. 1 shows two linear explorers 
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placed side by side, one with the casing removed, but 
neither of them is fitted with the transmission tubes 
connecting it to the receiver. The apparatus consists 
of a fork-shaped frame, the short shank of which is 
threaded for taking a nut which holds the device inside 
its casing. Inside the fork is jointed a vertical lever ; 
the two arms of the fork are fitted each with a pneu- 
matic drum, the vibrating diaphragms of which are 
connected at their centre to the aver ley a small spindle. 
The drums are of brass, in the shape of truncated cones, 
the larger end of each being fitted with the diaphragm. 
The casing is provided with lugs, which hold it to 
the part being tested. All angular displacements of 
the vertical lever will produce an outflow of air from 
ore of the drums, and suction in the opposite one. As 
shown in the view, Fig. 1, the part, the vibrations of 
which have to be recorded, is connected to the device 
by a spindle at the end of the transmitter lever ; the 
latter can be lengthened out by threaded portions. 
The second type of explorer, styled by Mr. Sabouret 
‘* impact-recorder,” shown in Fig, 2, consists of two 
lenticular pendulums, which, by means of a trans- 
versal spring passing between the two transmission 
tubes at the top of the device, remain in a vertical 
position against the frame which carries their oscilla- 
tion centre. Should the frame be shifted rapidly from 
left to right, and then made to stop short, the left- 
hand pendulum would be sharply projected to the 
right, and afterwards brought back again by its weight, 
under the action of the spring. The amplitude of the 
ndulum oscillation corresponds to the speed acquired 
by the frame at the instant a shock occurs, The other 
pendulum will come into play inversely for all dis- 
lacements of the frame from right to left. An abso- 
utely free pendulum could not be resorted to, for, 
owing to the suddenness and rapidity of the con- 
cussions, one oscillation would not have subsided 
when a subsequent one followed, and the result 
would have been difficult to analyse. The pendulums 








can be adjusted according to the oscillations to be | 


measured, by means of the transversal spring above 
referred to. 

Means have been taken in order to prevent the 
pendulum from remaining in its neutral position, or 
from becoming unmanageable, as when running on a 
curve where centrifugal force would come into play ; 
and as the actions due to the latter cause are much 
slower than those due to shocks, it was only necessary 
to add to the apparatus a device to counterbalance 
centrifugal action. To this effect, the frame which 
carries the two pendulums is also suspended to 
another frame, from a centre placed between the 
centres of the lenticular pendulums. The latter frame 
rests by thumb-screws on the flooring of the vehicle 
being tested for vibrations. Two = cylinders 
deaden the slow oscillations of the internal frame, 
The displacements of the lenticular pendulums are 
transmitted to the receiver by two pneumatic drums. 
The apparatus is easily carried from place to place by 
a handle shown to the left of Fig. 2. 

The receiver contains a paper slip slightly over 
13 in. in width, which travels Cictaetall from one 
roller on toanother. As the diameter of the latter 
increases with the thickness of the paper it carries, 
regular winding is ensured by two grooved feed-rollers 
driven by clockwork. The apparatus illustrated in 
Fig. 3 can serve to register simultaneously the records 
of six receiver drums, which are arranged in two rows. 
The drums act through small vertical spindles. and 
horizontal levers on pens of the usual recording type, 
and the amplitude of the records can be made to 
vary by altering the length of the levers. The 
clockwork mechanism is fitted with two separate 
escapements, one, under the action of a spiral spring, 
gives a paper travel proportional to time, while the 
other actuates the unwinding proportionally to the 
distance run by the train ; the latter, to this effect, is 
under the action of an electro-magnet which oscillates 
by the flow of current from a battery through a make- 
and-break fitted to one of the axles of the vehicle. In 
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front of the six main tracing-pens and above the right- 
hand drum are three other pens, two of which are 
driven by the clockwork and register on the paper 
the 15-seconds intervals, or the distance travelled at 
every 250 revolutions ; while the third, connected to 
an india-rubber release and tube, enables the engineer 
in charge of the tests to register at will any number 
of conventional marks for reference. Fig. 4 shows an 
abstract of a record. 

In dealing with what he calls the secondary move- 
ments of vehicles, Mr. Sabouret’s intentions have 
been to find out what influence the track and the con- 
struction of the vehicle have on the reéords taken. In 
order to investigate the state of a track over its various 
sections, the same vehicle is used throughout ; and for 
testing different vehicles, operations aro carried out 
on one and the same section of track. It is needless to 
remark that the amplitude of the records obtained in 
one section with the same vehicle increases in a large 
measure with the speed of the train. For investigatia 
the state of a track, its reactions on the spring-beam o 
a bogie are recorded; the records are taken, there- 
fore, before the deadening effect due to the suspension 
springs comes into play. The action of the spring-beam 
in a horizontal plane, the motion when running over 
curves, the transverse oscillations and pendular move- 
ments produced by shocks, are all registered by the 
‘linear explorers” shown in Fig. 1. The ‘‘ impact- 
recorder” gives the means of comparing, for example, 
the transversal shocks on two vehicles coupled, one 
behind the other, to the rear end of a train, and 
subjected to the same reactions of the track, at the 
same points, and in identical conditions. In the tests 
made with two vehicles, it was found that one of them, 
a very second-rate car, had a tendency to follow a cer- 
tain rhythm corresponding to 112 oscillations per 
minute. and ceasing abruptly at certain points of the 
track, as over a switch or a level-crossing. On the 
well-built car, on the contrary, the motions were 
brief, and had no tendency to follow a uniform se- 
quence. It was found that the rhythmical actions, 
the frequency of which was constant even when the 
travelling speeds varied within large limits, were not 
due to shocks caused by the track, but were in con- 
cordance with the oscillating motion of the suspension 
springs; and, by investigating with a ‘‘linear ex- 
plorer” the period of oscillation of a spring, it was 
found that the frequency of the vertical oscillations of 
the spring was exactly half that of the shocks recorded 
in the car. The various vibrations combine together, 
and their synchronism might easily be corrected or 
prevented. 

A front bogie of a locomotive has also been tested 
by four “‘ linear explorers,” and it has been ascertained 
that the rolling and up-and-down motion of the bogie is 
very slight. 








INDUSTRIAL NOTES. 

Tuk state of the labour market, as shown in the 
8410 returns—viz., 4076 from employers and their 
associations, 3869 from trade unions, 423 from local 
correspondents, and 42 from other sources-—sent to the 
Labour Department of the Board of Trade indicate 
that employment continued to improve generally. In 
the textile, engineering, and iron and steel trades it 
was very good. Shipbuilding improved, and the 
building trades showed a slight seasonal improvement 
in certain branches, but on the whole remained dull. 
The changes in rates of wayes reported continued to 
show a rise, especially in the mining and metal 
trades. 

As compared witha year ago, nearly all the principal 
industries showed some improvement, with the excep- 
tion of the building trades, in which employment was 
much the same as a year ago. 

In the 271 trade unions, with a net membership of 
586,956, making returns, 26,064, or 4.4 per cent., were 
unemployed, as compared with 4.7 per cent. in the 
previous month, and 6.2 per cent. a year ago. 

Employment in the coal-mining industry continued 
sendin than ayear ago, The average number of 

ays worked at the pits per week was 5.54, com- 
pared with 5.33 in the same month a year ago; nota 
very large increase, but, nevertheless, satisfactory. 

Iron-mining continued good—about the same as a 
year ago. At the mines and open works covered by 
the returns received from employers the average 
weekly number of days worked was 5.86, as compared 


with 5.90 a year ago. was considerably better. Trade unions with a member- 
In the ao industry employment continued | ship of 4600 had. 5.8 per cent. unemployed at the end 
good—much better than a year ago. Returns relating | of the month, compared with 5.7 per cent. in the pre- 


to 108 ironmasters showed that ‘they had 337 furnaces, 
employing about 24,200 workpeople, in blast, being 
twenty-five more than a year ago. 

Employment in the iron and steel industry continued 
good—slightly better thana month ago, and much better 
than a year ago, the number of workpeople employed 
at 197 works from which returns have been received 
having increased by 8.3 per cent. The volume of 


Py 
1 


employment was 0.2 per cent. greater than during the 
previous month, and 10.1 per cent. greater than a year 


a year ago. 


quiet ; in the silk hat branch it was worse than a year 
ago; the felt hat branch showed little change. 
percentage of trade-union members returned as unem- 
ployed in the silk-hat trade was 13.5, 7 


ponding figures for the felt-hat trade were 5.4, 7.5, 
and 3.6 


to improve in most districts, and is now fairly good on 
the whole—better than a year ago. Returns from firms 
e 
with a month ago, an increase of 0.9 per cent. in the 
numbers employed, and of 1.6 
of wages paid. 
number employed showed an increase of 3.7 per cent., 
and the amount of wages paid an increase of 57 per 
cent. 


quiet on the whole. 


vious month and 9.3 per cent. a year 


than a month ago, but dull 
worse than a year ago. 


year ago. 


the whole, and better than a year ago. 
made trade it was also better than a month ago. 


In tinplate manufacture there was a slight de- 
cline in employment, but trade was very good, and 
better than a year ago. There were 412 mills work- 
ing, compared with 419 in the previous month, and 
405 a year ago. 

The engineering trades generally remained good, 
showing a slight improvement on the previous month ; 
they were much better than a year ago. The per- 
centage of trade-union members unemployed was 3 
per cent., as compared with 3.2 per cent. in the pre- 
vious month., and 6.4 per cent. a year ago. 

Employment in the shipbuilding trades, on the 
whole, continues to improve; it was considerably 
better than a year ago. The percentage of trade-union 
members unemployed was 6.9 per cent., as compared 
with 7.9 per cent. in the previous month, and 11.5 per 
cent. a year ago. 

The cotton trade continues very good—better than 
a year ago. Returns from firms employing 132,375 
workpeople showed an increase of 1 per cent. in the 
amount of wages paid compared with a month ago, 
and of 4.1 per cent. compared with a year ago. The 
real improvement in employment is greater than is in- 
dicated by these figures, which do not include the mills 
recently started. 

The woollen trade continued good, and was slightly 
better than a year ago. Returns from firms employ- 
ing 31,170 workpeople showed an increase of. 1.5 per 
cent. in the amount of wages paid compared with a 
month ago, and of 27 per cent. compared with a year 
ago. 

In the worsted trade employment was fair, and de- 
cidedly better than a year ago. Returns from firms 
employing 52,932 workpeople showed an increase of 
0.8 per cent. in the amount of wages paid compared 
with the month previous, and of 6.4 per cent. com- 
pared with a year ago. 

Employment in the flax (linen) trade was fairly 
good—-better than a month ago, especially in the 
weaving departments ; it was much better than a 
yearago. Returns from firms employing 49,597 work- 
people showed increases of 1.6 per cent. in the amount 
of wages paid compared with a month ago, and of 4.1 
per cent compared with a year ago. 

The jute industry was reported as good, before the 
commencement of the dispute at Dundee—better than 
a month ago and a year ago. Returns from firms 
employing 18,150 workpeople showed increases of 
0.3 per cent. in the amount of wages paid as compared 
with a month ago—the last full week in January— 
and of 5.7 per cent. compared with a year ago. 

The silk trade showed little change compared with 
a month ago and a year ago. Returns from firms 
employing 11,135 workpeople showed a decrease 
of 0.8 per cent. compared with a month ago, and 
an increase of 4.3 per cent. compared with a year 
ago in the number of — and throwing spindles 
at work ; the number of looms working showed a de- 
crease of of 0.5 per cent. compared with a month ago, 
and of 3.1 per cent. compared with a year ago. 

In the hosiery trade er was fairly good in 
England, good in Scotland, and generally better than 
a month ago and much better than a year ago. Firms 
employing 18,224 workpeople showed an increase of 
4.7 per cent. in the amount of wages paid compared 
with a month ago, and of 10.7 per cent. compared with 
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The bespoke branch of the tai 


Employment in the paper-making trade was good on 
In the hand- 


ment was quiet. In the printing trades there was 
a slight improvement compared with a month avo, 
but no general change compared with a year ao, 
The percentage of unemployed trade-union members 
was 4.7, against 5.1 in the previous month, and 1|.7 
a year ago. In the book-binding trades employm:nt 
was worse than a month ago, but better than a year 
ago. The percentage of unemployed trade - union 
members was 4.6, as compared with 4.1 in the pre. 
vious month, and 5.3 a year ago. 

Employment in the furnishing and wood-work ing 
trades continued slack, but was better than a mouth 
and a year ago. The percentage of trade-union mem. 
bers unemployed was 6.5, as compared with 7.3 a 
month ago and 8.2 a year ago. 

The glass trades continued fairly good, and employ. 
ment was better than a year ago. In the pottery trade 
it was fair in the English potteries and much better 
than last month, but in Scotland it continued only 
moderate. Compared with last year, employment was 
better. In the brick and tile trades employment 
generally continued bad. 


Agricultural labourers were generally in fairly re- 
gular employment. Many day labourers, however, 
lost time owing to rain. The reports indicate a 
distinct increase in the supply of men for permanent 
situations as compared with a year ago. 





Employment of dock and riverside labour, on the 
whole, was only moderate, and showed some falling 
off as com a | with a month ago. The average 
number of labourers employed daily at the docks and 
principal wharves in London was 11,327—a decrease 
of 8.2 per cent. on a month ago, and of 1 per cent. on 
a year ago. 





An important labour dispute occurred at Dundee, 
affecting 20,000 operatives in the jute industry. 
Besides this, 28 other new disputes began in the 
month, making a total of 29, which compares with 17 
in the previous month and 18 a year ago. The total 
number of workpeople affected by disputes, which 
began or were in progress during the month, was 
29,867, or 18,909 more than in the previous month, 
and 22,691 more than in the same month a year ago. 
The aggregate duration of all the disputes of the 
month, new and old, amounted to 193,400 working 
days, or 20,200 less than in January, and 119,900 
more than in February, 1905. Definite results were 
reported during the month as to 32 disputes, new and 
old, affecting 26,213 persons. Of these 32 disputes, 
10 were decided in favour of the workpeople, 10 in 
favour of the employers, and 12 were compromised. 


Almost all the changes in wages reported in February 
were increases, and the mmaker of persons affected 
was nearly 131,000. The net effect of the changes 
was an increase in wages of 2150/. a week, 130,000 
workpeople having received advances amounting to 
2230/., and about 1000 having sustained decreases - 
amounting to 80/. The changes of the previous month 
affected nearly 120,000 workpeople, the net result 
being an increase of 3570/. per week. During Feb- 
ruary, 1905, the number of workpeople affected was 
ania 10,800, and the net result a decrease of 260/. 
per week. The principal changes reported were in- 
creases affecting 110,000 coalminers in Durham, 3900 
workpeople engaged in steel manufacture in (reat 
Britain, and 11,500 workpeople employed in engineer- 
ing on the North-East Coast. Five changes, affect- 
ing 112,900 workpeople, were arranged by conciliation 
boards or mediation; two changes, affecting 3500 
workpeople, took effect under sliding scales ; and the 
remaining changes, affecting 14,600 workpeople, were 


arranged directly between employers and workpeople, 
or their representatives. 
workpeople, the changes were preceded by disputes 
causing stoppage of work. 


In two cases, affecting 500 





The report of the boiler-makers and iron-shipbuilders 


is more favourable as regards employment than for 4 
long time past. 
funds was 6505 ; previous month, 6756. During the last 
four months there was a decrease of 1801 on the un- 
employed list. e 
of 20 in the month, and of 56 on superannuation 
benefit, but a decrease of 329 on the unemployed list 
in the month. The total number out of work is still 
large—only three short of 3000. But the report states 
that many of these will be in employment by the time 
the report is out. 
amounted to 9315/. 15s. 7d., or less by over 1(#00. 
as compared with last month. There 
of 216 in membership, after deductin 
those run out of benefit. The new rules of the society 
come into operation on March 31, 1906 ; they apply 
to home donation benefit as well as to other matters. 
The highest rate will be lls. 6d. per week. Mr. 1). C. 
Cumming, the : 
resting article on ‘‘ Labour Interests Inside and Out- 
side the House of Commons.” 


The total number of members on the 


There was an increase on sick benefit 


The cost of benefits in the month 


was an Increase 
the deaths and 


general secretary, writes a very 1lé- 


It is an article which 








ago. 





In the printing and book-binding trades employ- 
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study. Without doubt he would have made an 
excellent Labour member; he is clear-headed and 
thoughtful. He will be the president of the next 
Trades Congress, as he is now chairman of the 
Parliamentary Committee. The council announce 
their views as to representation of the society at 
the Labour Representation Committee and General 
Federation of Trade Unions. It is stated that the 
wages question on the Clyde and surrounding districts 
is not settled; but negotiations are being carried 
on. As regards weekly payment of wages in Scotland, 
there was a very large majority in favour of a strike 
if the employers refused the demands of the men. 

The report of the Operative Cotton-Spinners states 
that there was an increase of eleven full members in 
the month, the total increase being 42. The united 
membership was 16,344—an increase of 1845 in twelve 
months. There was an average of 302 on the funds 
from various causes, or at the rate of 4.2 per cent.; a 
year ago it was 3.84 per cent. There were 24 dispute 
cases in the month, all dealt with by the officials of 
the association, as against 37 in the previous month, 
and 21 in the same month a year ago. The accident 
cases reported were 33 ; last month, 49; same month 
a year ago, 46. There were also 23 claims for com- 
pensation sent to employers; last month, 38; same 
month a year ago, 15. Since the Act came into force 
there have been 1374 claims, nearly all being s2ttled by 
mutual arrangement. The financial operations during 
the month have resulted in a balance of 1498/. 0s. 8d. 
Particulars of all the claims sent in are given, and 
also of the disputes in the month. The report gives 
also the annual statement of accounts of the central 
executive, and of all the districts. The total income 
dealt with was 56,035/. lls. 94d. Of that total 
19,9227. 5s. 4d. was transferred from the superannua- 
tion fund, and forms part of the aggregate balance, all 
being invested in definite securities for the purposes 
for which it was raised. How the total so raised is dealt 
with is given in a separate report. Apparently, the 
only expenditure to date of report was 2s. ld. for a 
cheque-book, as payments had not then begun. There 
is also a separate balance-sheet for each district. The 
state of trade in Lancashire is such that there will 
be a scarcity of hands when the mills recently built 
are fully equipped. 


Labour questions keep well to the forefront in the 
House of Commons. Last week the House accepted 
the principle of old-age pensions unanimously, after 
the Chancellor of the Exchequer declared that the 
Government accepted it, but must take its own time, 
and adopt its own method of dealing with the subject. 
To accept the principle is one thing; it is quite 
another matter to work out a scheme, draft a measure, 
and find the money wherewith to carry it out. It 
must necessitate the remodelling of the Poor Law. 

Meanwhile Messrs. Cadbury Brothers have formu- 
lated a scheme for their own workpeople, and, to 
begin with, have assigned 60,000/. as the nucleus of a 
fund. The workpeople are to contribute weekly to 
the fund, and the firm will give an equivalent amount 
yearly. It is proposed to reimburse those who have 
paid into the fund, not only the amount ae in, but 
compound interest thereon, if they leave the firm, and 
also in case of death before the pension is due, which 
is to be at sixty years of age. The amount of the 
pension varies according to years of service and 
amount of wages. The payments to the fund are 
fixed at from 24 to 5 per cent. upon the wages earned. 
The amount of pension will in some cases be equal to a 
fairly good salary. 





The question of coolie labour in the Rand mines is 
not allowed to slumber. Frequent questions and dis- 
cussions in the House of Commons, speeches and 
articles in the newspapers, both in England and South 
Africa, keep the subject alive, and cause depression 
in the value of shares. The appointment of a com- 
mittee to investigate conditions on the spot will 

erhaps give a true account of all matters involved, 
oth as to the mines and as to the treatment of the 
Chinese, and also as to the nature of the proposed 
Constitution for the Transvaal and Orange River 
Colony. 





There was an absence of buoyancy in the iron 
market at Birmingham last week. Buyers are shy of 
contracts and of purchases at present. Producers in 
the Midlands complain of the high rates for pig iron, 
though they are lower now than a few weeks ago, 
when some brands were up 15s. per ton, but have 
since fallen by 2s. or 3s. per ton. Belgian iron is again 
in competition ; but German competition is generally 
absent. Lancashire iron industries seem to be looking 
up; there was more buoyancy on the Manchester Iron 
’Change at the close of last week. The iron and steel- 
using trades are busier, and the activity grows. 
Little change is expected until the quarterly meet- 
ings and the Easter holidays are over. 





The Labour members are ceaseless in their endea- 





vour to apply the fair-wages resolution to all Govern- 
ment contracts, and to level up the wages paid to all 
employés of the Government works to the standard 
paid by private firms and companies. In doing this 
they should take into account any personal advantage 
enjoyed by workmen employed directly by the several 
departments of the State. 


The Employers’ Parliamentary Council waited upon 
the Home Secretary last week with respect to the 
Trade Disputes Bill proposed to be taken in hand by 
the Government. The deputation urged that the law 
should be strengthened, not weakened. They laid 
great stress upon the subject of picketing. The Home 
Secretary stated that the Government would not 
depart from the principle of reasonable protection to 
everyone in the execution of his lawful business. The 
other questions were as to conspiracy and the protec- 
tion of trade-union funds. The Bill, he said, was 
nearing completion. 


The Denaby Mine appeal case came before the 
House of Lords last week; but, as it is not yet 
finished, comment thereon will be postponed until 
final judgment is given. ~The claim of the mineowners 
is a heavy one, and the costs in the case will also be 
heavy. But it is a most important case for labour. 





The case brought against the South Wales Miners’ 
Federation in connection with the levies for labour 
representation, by one or more of the members, 
resulted in judgment for the union, and against the 
plaintiffs in the case. The action was promoted by 
some local Conservative club or clubs. This was 
plainly admitted. 

At the South Wales Miners’ Conference, held last 
week in Cardiff, there was quite a breeze over the 
action of some of the miners’ members in the House of 
Commons. Mr. Brace, M.P., said that if they wanted 
him to be an automatic machine, and to take his orders 
from the so-called Independent Labour Party, he 
would resign his seat, and not go back to the House 
of Commons. But the resolution of confidence was 
carried, and peace ensued. 


The Mwrwgoale Colliery, near Llanelly, is to be 
abandoned as unsafe. All the miners have received 
notices that it will close at the end of this month. In 
spite of heavy and costly timbering it has been found 
impossible to keep the roof in a safe condition. 





The machinery for equipping the largest cotton- 
spinning mill in the world was delivered in the earl 
art of last week at the Swan-lane new mill, at Dau 
ill, near Bolton. It will contain no fewer than 
220,000 spindles. The cotton trades of Lancashire are 
now ina most prosperous condition. 





The terrible disaster in the coal-mines in the Pas- 
de-Calais and adjacent district has led to a great 
strike. It is reported that 32,000 miners were out 
on strike at the end of last week, and that M. 
Clemenceau, the new Minister of the Interior, had 
reached the district in the hope of effecting a settle- 
ment. The workers’ pay was only about 4s. to 4s, 2d. 
per day in English money. They want higher pay 
and better conditions. 





The Army Council in their conditions as to future 
contracts have added a clause to the effect that the 
wages paid to workmen employed are to be those cur- 
rent in the district in which the contract is executed 
and carried out. 





The Australian Federal Parliament have made a 
trade-union label a trade-mark, under the Trade- 
Marks Act. The leaders of the Labour Party urge 
one label for the whole of the Australian Common- 
wealth, instead of different labels for various trades. 








Tue Bruces Harsour Works.—The construction of 
the pier at Zeebrugge, which we described in detail in 
two former issues (see ENGINEERING, vol. lxxix., es 
659 and 693), is being oe conga with regularly. ‘There 
remain 705 ft. of breakwater wall to be built, for which 
eight rectangular caissons are to be sunk, and two cylin- 
drical ones to form the pier head. On the inner quay 
side the wall has to be extended over 508 ft. parallel 
with the breakwater, and for this extension five caissons 
will be sunk; there are also two caissons to be placed 
transversely to form the foundation of the inner quay 
end wall. The pier will be partly opened for service on 
June 1 next, and will be used by the Lancashire and 
Yorkshire Railway Company. During the late heavy 
weather the tide at Zeebrugge rose to 20 ft. 8 in. above 


| low-water mark, or 6 ft. above the average high spring- 


tide level, but it did no damage whatever to the installa- 
tions. All parts, including the caissons last sunk, and as 
yet not shored up by subsequent operations, thoroughly 
withstood the force of the gale. 


EXPERIMENTS ON SURFACE CON- 
DENSATION, 


Air in Relation to the Surface Condensation of Low- 
Pressure Steam: an Experimental Study of Condenser 
Problems.* 

By James Avex. Smrra. 


To some extent the present is a sequel to a former 
paper, dealing with ‘‘ Air in Relation to Boiler Feeds,” 
read before this institute on June 4, 1904 (see ENGINEER- 
1nG, October 7, 1904). The principal object is to contri- 
bute to the knowledge of an imperfectly investigated sub- 
ject fundamental data derived from direct experimental 
ressarches by the writer. The aim is to stimulate dis- 
cussion and examination of hypotheses that have been 
accepted upon premises that are no longer sufficiently 
accurate to meet the exigencies of modern design. The 
key-note is the effect of gases—specifically atmospheric 
air—upon working efficiencies and capital investment. 

The chief deduction is that air, even in minute traces 
hitherto considered innocuous, should be, by initial design 
and subsequent management, yen A excluded from 
high-grade surface-condensing installations. Certain 
laws of condensation are also enunciated. 


PRELIMINARY, 


Steam-engine practice is inferred throughout. The 
method of extending the deductions to the condensation 
of steam for potable water, or vapours for manufacturing 
processes, will be obvious. 

Even a superficial glance reveals the inadequacy of the 
older data. First, because the trend is to expand steam 
to degrees undreamt of in the past, when those data were 
collected, and to reject it at ae so low that 
crude rules, simply embodying obsolete average condi- 
tions, are useless. Second, because it 8p to be 
tacitly assumed that generalisations derived from incom- 
plete investigations of pure steam are equally, and without 
modification, applicable to mixtures of steam and gas. 

Experiment shows that such assumptions are fallacious, 
and that the presence of air in quantities that might 
have been deemed insignificant may, in fact, become the 
factor limiting the efficiency of a whole steam plant. 
For instance, air equal in pressure to only 4, in., by 
the mercury gauge, will, at 90 deg. Fahr., reduce thermal 
transmission some 25 per cent., whilst 4, in. will lower 
it about one-half. Before these special effects could 
determined it was necessary to investigate the whole 
subject of surface condensation. 


Errect oF CONDENSER TEMPERATURE UPON ENGINE 
Erricrency. 

The necessity for dealing with the main issue will be 
inferred from an elementary analysis of the effects upon 
thermal efficiency of the reduced temperatures aimed at. 
It must, however, be clearly understood that in the cases 
of engines, reciprocating or rotating, not specially de- 
signed to utilise these ey it may be inadvisable 
to attempt their use. hen there is a notable fall in 
density between the points of release and condensation, 
the consequent increment of piston load may be incom- 
mensurate with the cost requisite to transmit the heat, at 
a lower temperature difference, to the cooling water. 

odern practice differs in the cases of cylinders or their 
equivalents exposed alternately to hot and cold steam, in 
degree only from the old Newcomen method of injecting 
water into the cylinder. The question is one of compro- 
mise. Each instance requires individual evaluation, and 
in the cases alluded to, cylinder condensation, and re- 
duced temperature of hot-well boiler feed, will neutralise 
vacuum effects pushed beyond a certain point. It is 
otherwise when steam can be expanded—constantly per- 
forming useful work—down to condenser pressure ; then 
every a fall of temperature is ee by 
a corresponding gain in thermal efficiency. The reason 
that the road of improvement is by the way of reduced 
final temperatures is that energy in thermal form, or 
** heat,” is the capital of the power engineer, and that the 
theoretical efficiency of any ideal heat motor, of whatever 
design, and whether using steam or any other medium, 
depends ultimately upon the proportion of that capital 
transformed into its equivalent of mechanical energy. 

The thermal capital of agiven mass is measu by its 
temperature referred to absolute zero, or — 461 deg. Fahr., 
and the efficiency of any ideal engine using the mass is 
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determined by the ratio of the temperature fall (thermal 
capital used) to the initial absolute temperature. When 
T equals the initial, and T' the final absolute tempera- 
tures of use, this is expressed by the well-known equa- 
tion 

Efficiency = = 


It is the ratio of the part used (fall, or difference of 





ed Paper read before the Victorian Institute of Engi- 
neers, mber 6, 1905. 
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temperature) to the initial pamiel, Seeapavetese. Gra- 
phically, it ha be delineated asin Fig. 1. : 

The hydraulic analogue is a perfect turbine situated 
between an elevated. water-source and the sea. At the 
exact source level no power can be derived; at the sea all 
can be used. At intermediate points the effective head is 
that above the turbine, and the proportion of that to the 
whole potential head, referred to sea-level, is the ratio of 
possible efficiency. It may be absolute if the turbine is at 
sea-level, or if the source is at an infinite height. Simi- 
larly, thermal efficiency may be absolute if the initial 
temperature is infinite, or the final temperature is zero 
absolute. Of course, both extremes exist in theory only ; 
but approximation to the latter is, in practice, easier than 
to the former. r 


If the fractional expression _ is examined in this 


connection, it will be observed that the denominator (T) 
is constant, whilst the numerator (T — T!) is variable. 
If, then, T! is varied by equal successive steps, a series in 
arithmetical ge results that may be typified by 
ny tor Yoo + 2. Hence each equal decrement—utilised —of 
temperature causes equal increments of efficiency, if the 
initial temperature remains constant. 

The subjoined table shows the extreme desirability of 
utilising to the utmost the lowest temperature consistent 
with the climatic environment, and this is only possible 
by perfecting the condenser. 


Thermal Efficiency in Relation to the Lower Temperature 
Limit. Upper Limit Constant at 371 Deg. Fahr. (= 
160 Gauge Pounds of Steam, nearly). Referred to the 
Duty when rejected at 212 Deg. 


Lower Efficiency 





} 
Temperature. Differences. | Increments. | Differences. 
deg. F. | per cent. 
140 “i 45.27 } 

130 10 51.56 6.29 
120 | 10 57.85 6.29 
110 10 64.14 6.29 
100 10 70.43 6.29 
90 10 76.72 6.29 
80 } 10 83.02 6.29 
70 10 | 89 31 6.29 


Nors.—At 212 deg., 140 deg., and 70 deg. the absolute thermal 
efficiencies are respectively 0.191, 0.218, and 0.362. In a diagram 
both temperature and efficiency are straight lines. 


PuysicAL Basts or CONDENSATION. 


_It is not necessary that this phase should be exhaus- 
tively treated, but it is essential that the line of thought 
u the actual experimental work should be 
comprehended, although those who so desire may con- 
fine their attention to the experimental section of the 
paper upon which the conclusions are based. Steam 
or gases alike are masses that were, at a previous 
pees of their physical history, fluid. They differ 
rom liquid in that energy has m imparted to them 
in such a manner that the mean free paths of the 
component molecules between collision have been ex- 
tended ; as a consequence, the volumes reserved by indi- 
vidual. molecules have been increased, and, as a further 

uence, the volume of the mass as a whole has en- 

The rate of molecular motion is apparent as 
temperature, the rate of molecular bombardment upon 
unitarea of the containing wall as pressure. Were steam 
contained in a vessel such that the molecules of that 
vessel completely restored to the steam molecules the 
energy of impact, then the steam onerey would remain 
for ever imprisoned and potential, if iation through 
space free from non-ponderable matter be excepted—and 
in relation to condenser work it may be eliminated. If 
the coefficient of restitution is imperfect—as it always is 

—then a portion of the in’ energy of the steam 
passes to the molecules of the walls, and thence to any 
interlinked cooler environment furnishing an ony sink, 

Thus the original evaporation cycles are reversed. But 
n the case of each fluid that may become a reconden- 
sable vapour, or each vapour that may become a fluid, 
there is a sharp demarcation between the states, Given 
a vapour differing insensibly in temperature from that of 
its fluid at the same pressure, then it is at its critical 
point, and the slightest abstraction of internal energy 
through the walls of the containing vessel will determine 
the liquefaction of a portion, strictly in accordance with 
the energy transferred. Thus, in the case of pure satu- 
rated steam—that is, steam at its Ngee menage con- 
tact with an energy-absorbing, or cold, surface ; the most 
intense volume — where the latent heat is given up, 
or the molecular paths alter in extent from that traversed 
as steam to that traversed-as water, is immediately at the 
surface. The rates of increase of the paths of the rela- 
tively great numbers of residual molecules at any instant 
is tively insignificant. 

_ In the case of steam, given the energy sink, the chief 
limit to the rate of change is the time required for the 
internal energy existing as molecular motion in all direc- 
tions to become, in part, energy of motion in one 
direction of approach. In t to the walls, it is 
the transmitting capacity of the molecules that is the 
thermal conductivity of the solid. 

“* Permanent” gases do not even remotely approximate 
to their critical point at condenser temperatures. 
is no selective reduction of a portion of the molecular 
paths, but a general (though slight) reduction of all as a 
consequence of cooling, the is accompanied 
5 ee of approach negligible tively to that of 


Logically 7 follows Ay ™~ condensation of pure 
steam, steam mixed with a permanent ith 
which it does not combine chemically, is eulieniiy dtveren. 


Steam progresses continuously towards the surface, 
where it hecomes water, passing away in that dense state, 
almost without resistance, as drops or a gliding film. 
The inter-diffused gaseous molecules are impelled towards 
the same surface, but in that direction they cannot 
escape. 

Dalton and Graham’s laws of partial pressures and 
diffusion make for homogeneity of mixture, but they are 
ae 4 true only when the volume is statically constant ; 
here the conditions are dynamic. The result is ultimate 
equilibrium, but not homogeneity. 

Since the steam condensation is chiefly evident in a 
lamina of minute thickness at the condensing surface, 
it follows that, given a moderately rapid motion of 

meral approach, then, although the gas may at first be 

ighly tenuous, a very slight retardation of diffusion may 

rmit of an accumulation of molecules at that laminar 

ocus of energy change, when their impedance is a 
maximum. ‘ 

To qualitatively study some of these phenomena, the 
author uses desal glass tubes containing bromine, both 
with and without air in the vapour space. The low boil- 
ing-point, deep non-actinic colour of the vapour, and 
strong russet-red of the condensed films, render it easy 
to follow the processes of diffusion and condensation, and 
photograph the results. 


Basis OF EXPERIMENTAL RESEARCH. 


Clearly the fundamental basis of investigation is a 
study of the retardation of diffusion of gases entrained in 
steam possessing motion of translidtion in space. 

The Seay when complicated by the conditions 
essential to practice, is most complex, and it did not 
appear that there were sufficient data to permit of mathe- 
matical solution ; therefore it was determined to investi- 
= the various phenomena experimentally.- This was 

ound to entail a very considerable amount of work 
before non-essentials could be eliminated. 

Quantitative records, to be reasonably accurate, require 
that the exact temperatures and partial pressures of the 
steam and gases, the temperature and mass of the coolin 
water, and the condensing superficies shall be known an 
shall be constant or variable at will. The rateof metallic 
thermal transmission, gaseous solution in fluid, gaseous 
thermal conductivity, and other matters must either be 
determined or eliminated. 

It is hopeless to expect that these requirements can be 
met by experiments upon condensers in actual use, 
although such tests have great value in other directions. 
It was decided to deal with the matter on a scale that 
permitted the omission of non-essentials whilst retaining 
in isolated form those functions approximating as closely 
as possible to the essentials. After considerable tentative 
work, necessitating some hundreds of tests, the author 
rested in the construction and methods to be described. 

The experimenter should in a matter of this nature 

previously-acquired manipulative skill—especially 
in thermometry—and should familiarise himself with his 
apparatus until that manipulation becomes instinctive and 


sure. 

Noattempt has been made to deal with abnormal states 
of scale or oil films. In practice such uncertain, possible 
conditions are met by a large excess of surface at enhanced 
cost. Higher future efficiency of standard plants should 
raise the id ; and, even by a purely initiative process, 
minor plants should be improved in these respects. 

Essential Conditions.—With a finite condensing sur- 
face, and a constant rate of flow of cooling water over 
that surface, the water eee increment is the basis 
of the relations sought. To enable the information to be 
gleaned, and the variations to be codified, the following 
experimental conditions must be attainable :— 


(a) Partial vacua within ‘the range of probable con- 
denser practice. 

(6) Any relation of steam to gas partial vacua. 

(c) The various constants not to be affected by the 
progress of the experiment. 

(d) Temperatures and pressures to be controllable 
with considerable exactness. 

(e) Constant flow of cooling water at a predetermined 
rate and temperature. 

(f) The temperature of flow to be determinable at 

_ intermediate between the initial and 
nal. 
APPARATUS. 


Generation of steam in a vessel distinct from the con- 
denser is inadmissible when vapour mixtures are in ques- 
tion. The equivalent of an indefinitely great vaporous 
atmosphere of constant composition is required. If a 
separate boiler is used, whatever the original composi- 
tion of the mixture, the continual unidirectional flow 
of the steam will cause a varying and unknowable con- 
centration in the condenser. If the condensed water 
accumulates, the condenser volume and vapour distri- 
bution will vary; if drawn off, a complication of 
apparatus follows, with great danger of air admission. 
urther, absorbed gases will be withdrawn in aqueous 
solution to an appreciable amount during a long series of 


tes 

In the apparatus before the Institute, and illustrated 
by Figs. 2 and 9, the condensing tubes pass through the 
steam space of a boiler, and constancy of the condition 
of the mixture is practically complete. 
Containing Vessel-—Length about 3 ft., diameter 74 in.; 
No. 19 B.W.G. galvanised sheet steel, strengthened by 
one central ring of lin. by } in. steel ; intentionally made 
ight, in order that temperature may be minimised. 

@ joints are folded, soldered, an: . This must 
be carefully done. It is most difficult to completely 
exclude leakage ; solder alone will not do so. By —— 
is meant the admission of sufficient air to reduce the 


At either end there is an axial opening glazed fo 
observation by lightly taper glass plugs with polished 
plane faces. e plugs are cores cut from ?-in. polished 
plate glass by a rotating brass tube and 70-hole carbo- 
rundum; the joints are made tight by sleeves of pure 
rubber tube smeared with melted rubber, and then 
inserted with the plugs in slightly conical brass tubul,- 
tures. A small stop-cock, with a }-in. shank, screwed 
into an opening in the shell, is the only other non-positi.e 
sealing, and this is enclosed in a vessel of water to prevent 
air ingress. Connection is made to the gau &e., by 
sound new thick-walled rubber tubes of ,', in. internal, 
and } in external diameter. 

Heating Arrangements.—In the first types of apparatus 
boiling was effected by steam passed through internal 
tubes, the intention being to measure the steam con- 
densed. It was found that numerous corrections and 
adjustments rende an apparently simple system un- 
certain ; subsequently heating by gas was adopted, and is 
quite efficacious. A horizontal mixed air dnd gas tube of 
1}-in. diameter extends beneath the whole length of the 
containing vessel ; it is perforated by 60 apertures in two 
rows; each jet is } in. in diameter. The temperature is 
adjusted and maintained constant by varying the gas 
by a stop-cock, with a pointer attachment traversing a 
graduated quadrant. jis, with a pressure-regulator in 
the service supply, is sufficient to ensure constancy to 
ith deg. Gas up to 45 cubic feet per hour is necessary. 

Condensing Tubes.—There are two of these connected 
in series. Each is a little more than 3 ft. long ; the total 
effective length is therefore rather more than 6 ft. ; the 
external surface exposed to the vapour is exactly 1 square 
foot. The external diameter is about § in., the thickness 
is 0.018 in., and the sectional area of the bore is 0.26 of 
one square inch. 

The tubes are hard mandrel-drawn brass ; the surface 
is a draw-plate one, clean and smooth, but not polished in 
any way. The thermal conductivity depends upon the 







Mercury Gauge. 


























Gas 





thickness, chemical composition, and physical state of 
the material of the tube, and the temperature and mass 
of the flow. To avoid the difficulty and uncertainty of 
determining some of these factors, the whole were con- 
jointly dealt with by passing water at 32.deg., from melting 
ice, at the rate of 51b, per minute, through a piece of tube 
cut from the same length as the main tube, and sur- 
rounded by pure steam at 212 deg. Fahr. . 

The short tube was ,', of the length of. the condensing 
tubes, and exposed ,',th of one square foot of cooling 
surface, Sixty-seven British thermal units were trans- 
mitted per minute, and this supplies the basis for com- 
parison for other metals and states. 

At each foot of effective length a perpendicular branch 
tube penetrates (except terminals) through the steam 
space and shell. Through these a small-bulbed thermo- 
meter can be inserted through a cork jacket into the 
main tubes, in order that intermediate temperatures can 
be ascertained. Long cork plugs, flush with the tube 
bore, close the openings when not in use. 

Constant-Flow Apparatus.—It is necessary that the 
rate of flow shall be adjustable, and that it shall be accu- 
rately measurable. The constant-flow apparatus (Fig. 2) 
was devised to this end, and answers perfectly. 

It consists of a vertical tube, closed at the bottom, 
into which an excess of water is delivered by a perforated 
tube in a non-eddying manner; the excess escapes over 
the upper lip. A stop-cock (with carefully-polished 
ports), ther with a long pointer and graduated arc, 
allows definite flows to be drawn off and discharged into 
a second tube connected with the condensing apparatus. 
The graduations were made at each 24 Ib. minute, 
from 24 lb. to 20 lb., and were carefully an repeatedly 
calibrated by weighing the discharges during 10 to 60 
minutes. f a 
Vacuum Gauges.—Various types were tried ; the diffi- 
culty is the deposition of condensed vapour. Closed U 
gauges—barometer and gauge combined —give direct 
ings, but soon lose accuracy, from the creeping of the 
water film into the Torricellian space. To substitute a 
known for this unknown variable water was introduced 
in excess, also a large chamber containing a perfect 
water vapour vacuum was attached, and the corrections 
for temperature made. Ultimately a simple open U 
gauge, p omen in Fig. 2, was adopted. No capillary cor- 
rection is necessary, and with thin glass parallax 's 
negligible. The mercury must be pure. _ 

Barometer.—The form of gauge used requires the use of 





mercury gauge level, say, J, in. in 24 hours. 
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shall be true, the tube is filled with pure mercury, and 
this was boiled thoroughly in place. 

Thermometers.—These were carefully checked against 
a reference instrument, itself com with instruments 
certified by the Imperial German Testing Laboratory. 
The Victorian Government Astronomer (Mr. P. Baracchi) 
also kindly compared one of the instruments with his 
standards, 

Note.—Purchased instruments can only be ed as 
arbitrary and, perhaps, irregular scales until the neces- 
sary corrections have ined by comparison 
with an assured standard or gas thermometer. They may 
be very considerably in error from a number of causes, 80 
also may 
or calibrate them personally or supervise the work, unless 
the investigator can obtain them direct from a maker of 
repute, together with a certificate of performance. 


Meruop or Uss. 


The Vacwum.—The stop-cock is removed and the shel! 
filled to the uP r level of the observation window with 
pure water. e stop-cock is again inserted, the air 
pumped out by an ordinary air-pump or syringe to about 
lin. mereury pressure, the gas-jets lit, and the water 
heated until the gauge or thermometer indicates a posi- 
tive pressure, then the stop-cock is removed and the 
steam allowed to escape at abou€2 Ib. to the square inch, 
until the water-level has fallen to the lower edge of the 
observation opening. The stop-cock is then replaced, a 
partially perforated rubber cork placed upon the exposed 
shank, the whole covered with water, and the gas turned 
off. When cool, an almost -— water vapour partial 
vacuum will result, in which the water readily boils at 
70 deg. Fahr. Water may be drawn in to the vacuum at 
any subsequent period ; but when this is done, boiling 
must be again resorted to, as described, to drive off air 
held in solution. The routine must also be repeated when 
it is requisite to eject air or gas which may Sees entered 
or been added. It is well to prevent, as far as 
sible, the access of full atmospherie pressure to the water 
surface. The water should under vacuum between 
experiments. 

Added Gas.—This may be drawn through a capillar 
tube of about 9}, in. bore, attached to a rubber tube wit 
pinch-cock, connected to a branch in the gauge system, 
and the amount determined by gauge readings. 

Or, without reference to the gauge, measured quantities 
of air may be drawn from a uated vertical burette 
with the lower end immersed in water. The partial 

ressure is computed from the known volume, remember- 
ing that in this connection the steam behaves as a perfect 


vacuum, 

A third method—that preferred—is to insert a capacity 
in the gauge circuit, so that a known volume—i.e., that of 
capacity. gauge, and tubes—can be drawn in, and the 
result chec against the gauge reading. 

The advantages of the direct addition methods are their 
certainty, and that they can be made irrespective of con- 
denser temperature corrections, which may be consider- 
able, due to the presence of hotter or colder water in 
contact with the vapour. This should be specially re- 
membered when testing actpal condensers. inor cor- 
rections may be required for the atmospheric condition 
of the gas admitted. 

Determining the Gas Pressure by Gauge.—The detail of 
the gauge (Fig. 2) is self-explanatory. The measuring- 
rod is uated in inches, carries at its lower extremity 
a fixed index, slides in a socket, and upon it there slides 
an adjustable index, with a short ie attached. The 
indices are adjusted to the upper and lower mercury 
levels—the glass tube is thin to minimise parallax— and 
the difference read off. 

The gauge reading is subtracted from the barometer 
reading at the time. The difference is the absolute 
pressure exerci by the vapour in the condenser; it 
may be wholly due to water vapour, or ially to gas. 

By Dalton’s law the presence of gas does not affect the 
pressure of steam also, or previously t, and vice 
versd, Each component is to the other as a vacuum, and 
the total pressure is the sum of the partial pressures. 
Steam pressures for all tem tures within condenser 
range have been most carefully computed ;* therefore, if 
the pressure due to steam at the given temperature be 
deducted from the absolute pressure, found as described, 
the difference, if any, is ¢he pressure of gas present. 

There is one warning that must be most explicitly given 
to the prospective investigator. Dalton’s law is true only 
when the temperature of the apparatus, the vapour, and 
the water is in equilibrium. @ point appears to have 
escaped notice in those works that the author has perused. 

Here is an illustrative experiment, in which, owing to 
the progress of condensation, the conditions are not 
static -— 


Air present, by measure and gauge, 


a os = 70° = 0.49” 
Water temperature... ies we 130.0° 
Vapour temperature ... is os 139.5 
Difference Re Sy #: vont 9.5 
Mean... “a 4a Sn + 134.7 
Difference of barometer and gauge... 5.60” 
Partial pressure due to steam at 

130.0° = me es . on 4.50 
Apparent partial pressure of air 1.10’ 

5.60” 
Pressure of steam at 139.5° = Ses 5.76 


* Regnault’s tables, for instance. 





meters. The only security is to construct we 





Apparent (impossible) minus pres- 


sure of air... j 0.16 
Pressure of steam at 134.7° ... We B10 
Apparent pressure of air... a 0.50 
Air again found by gauge at 70° =... 0.49 


All parts in equilibrium. 

Dalton’s law was also found, experimentally, to hold 
at other and higher es, provided there was 
complete equilibrium. The erroneous results that may 
arrived at in actual practice are sufficiently obvious. 
It will also be noted that the law that a saturated vapour 
and its fluid in contact are at the same temperature 
ceases to be invariably true when gas is present. 

Determinations by the gauge method must be at a 
complete equilibrium of temperature, and should be at 
the lowest temperature conveniently attainable, since 
then the ratio of gas pressure to steam pressure is 
highest. The gauge and connections are exhausted by 
syringe before coupling finally to the condenser; and 
during onged tests they are disengaged, and the 
stop-cock sealed as previously described, as air will pass 
through the pores of the rubber tube. The gauge should 
be lightly tapped during a reading. 

Water Flow.— Assuming that the condenser contains a 
vapour mixture of the desired composition and tempera- 
ture, the cooling water is permi to circulate and the 
gas flames manipulated to maintain the temperature 
constant. The admission of air into the cooling current, 
especially at low rates of flow, must be guarded against 
by suitably constricting the discharge.. Temperature 
differences are then recorded. 

Plotting Data,—The readings were to ,', deg. Fahr., 
and ,}, in. mercury; the aim was final accuracy within 
3 deg. and ,3, in. Very many tests were made. ose not 


Pos- | concordant were rejected, as it was held that the mean of 


diverse tests differing from, y, different causes 
would have less value than good individual tests not thus 
smoothed. Flexible or plastic splines are better than 
French curves in the actual draughting work. There isa 
tendency with set curves to slightly adapt the line to the 
templet, and not the converse. 
Results. 

These may be Wee thus :— 

ir admixture. 
Vapour \ Temperature. 
Tube lengths or ow grades. 


te of flow. 

Cooling water, Initial temperature. 

Final temperature. 
Typical cases in each division will be given. 
Vapour: Smpiz AND ComMPoUND. 

To determine the effect of air admixture, two distinct 
methods were put into practice, and the results com- 
pared. In the first, pure, or nearly pure, steam was 
condensed at temperatures varying from 70 deg. to 
140 deg., at 10 deg. intervals. The tests were fixed point 
observation, not running readings. Then the mixture 
was varied by adding air, and the process repeated. 

In the second method the condenser was maintained at 
constant temperature, whilst the air in the mixture was 
varied by definite increments. The process was repeated 
at various temperatures. 

In both series the cooling water flowed at the constant 
rate of 10 lb. per minute, and the cooling surface was 
1 square foot. All matters were in equilibrium before a 
record was made. The results of a set of tests by the 








first and second methods are plotted, and the stations con- 
nected by curves, in Figs. 3 and 4 wepeeneey. Thecurves 
are interrelated. The curves in either figure correspond 
to the ordinates in the other ; the distinctive mark (dot 
or cross) of either transferred to the other shows the 
approximation of the results, and this is sufficiently close 


to indicate that there is practically no serious cause of | B. 


error existent. In both figures the perpendicular ordinates 


| measure increment of the cooling water temperature ; in 


Fig. 3 the i age the base are vapour temperatures ; 
in Fig. 4, air partial pressures. : 

Dicuss of the Results.—The air partial pressures are 
reduced to 70 deg.; therefore, at all other temperatures 





the ratio will be different, but finite. The reduction then 
required is as follows :—531 deg. absolute: absolute tem- 
perature at 2 deg. :: pressure at 70 deg.: pressure at 
«deg. The correction for variation of specific heat of 
the cooling water is pesliqibile. 

The correction when the temperature differences are 
not measured from the same initial temperature will be 
apparent when ‘‘ tube length” has been considered. 

ith nearly air-free steam the line (A, Fig. 3), of tem- 
perature increment, or efficiency of surface, is nearly 
a when the vapour-tem ure increments are 
equal. The slight curvature at the lower limb of A is due 
to traces of air; it increases with each addition, although 
not in direct proportion (vide curves B. . . F). 

With constant flow and surface and pure steam, tem- 
perature increment of the cooling water is in a constant 
ratio to the temperature increment of the steam, at 
least to a first a ximation. 

llary I.—The rise in water temperature is propor- 
tionate to the initial steam and water differences of 
temperature. 

Corollary II.—Each decrement of condenser tempera- 
ture requires & proportionate increment of cooling 
surface. 

The ordinates to any of the curves measure the relative 
efficiency of unit area of cooling surface under the con- 
ditions premised. 

Since the partial air pressures increase much less 
rapidly than steam pressures as the temperature rises, 
the curves of mixtures tend to straighten to a ter 
inclination, implying an increased efficiency. The law 
relating to ad as (or air) is not clear; it may 
simple, but the problem is involved. The writer has not 
succeeded in formulating a satisfying equation ; therefore 
the data has been plotted in such manner that they can 
be utilised pending the discovery of the law. 

Combination Diagram.—In Fig. 5 the observed results 
shown in Figs. 3 and 4 are combined. The constant 
basis is 101b, flow of water per minute. The vapour 
mixtures range from steam, with traces only of air, to 
steam plus 0.7 in. (mercury pressure) of air at to deg., and 
— temperatures from 80 deg. to 140 deg. 

ivisions of the base refer to partial pressures of air ; 
those of the left-hand scales, and the amepenene ordi- 
nate lengths, to temperature increment of the cooling 
water, and the B.T.U. transmitted per 1 square foot 
per minute by the tube already specified. @ curves 
are isotherms, each relating o a finite temperature, shown 
by the scale to the right. 





Frq. 5. 





persgtt & perdu. 3 
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Portial Pressure of Airvat 70 Vin Ins. of Marcury. 


219$80 


j 


Discussion of the Diagram.—Co-ordinates drawn re- 
spectively to perpendicular O” and the , and the 
curve meeting them at their point of intersection, give, 
respectively, partial pressure of air, temperature increase 
of the cooling water, and vapour wg oayre? Hence, 
if any two of these factors are given, the third is evident 
by inspection ; and if one alone is given, any one of an 
infinite series of interlinked pairs of remaining factor 
values can lected. 

Since the ordinates are measures of temperature rise, 
and therefore of efficiency, it follows that any line drawn 
parallel to the base cuts the curves in points of equal 
duty. Hence the relative Sognevey of any icular 
examples or conditions can be directly com le 

Space does not permit an extended enumeration of the 
SS and applications of the diagram ; therefore a 
‘ew salient points only will be noted :— 

(a) The rapid rise of the curves from right to left 
denotes that the retarding effect of successive additions 
of air proceeds ata rapidly diminishing rate ; this is more 
marked, in proportion, at the lower tem tures. In 
fact, referring to the 90 deg. curve, it will be seen that 
0.2 in. pressure of air may almost exhaust the refrigerat- 
in wer of a condenser. 

Ae ual increases of temperature of vapour at per- 
pendicular O” (or the pure steam line) cause equal rises 
of the enaling water temperature (this has already been 
explained when treating of the A ny hy 3), but the 

tion holds nowhere Towards the right the pro- 
portion decreases with decrease of temperature. 

(ce) The approach of the higher temperature curves to 

ism to the base is much less abrupt than the 
lower, indicating that the relative loss of efficiency by air, 
addition is not so rapid as in the latter. But the absolute 
-T.U. loss is much » 
(d) The surface required is inversely as the coolin 
effect ; therefore the difference in design between suc 
limits as a condenser at 140deg. with pure steam, and one at 


+ Provided the tube length is constant. See “Tube 
Length.” 
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90 deg. smothered with 0.3 in. pressure of air, is obvious. 
In this example the effective ratio is:about 7 : 1. 


TusE LENGTH, OR TEMPERATURE GRADES. 


Frequently it is stated that the cooling water final 
temperature varies directly as the tube length, and that 
the average temperature is the arithmetical mean of the 
extreme. Were this correct, then, with an evanescent 
difference between water and steam temperature, the 
effect would be the same as when the difference is, say, 
100 deg.; obviously an impossibility. Condensers are 
made with tubes in series, giving a length of flow of 
30 ft. or more, and that when circulating water is 
abundant. This might be good practice if the preceding 
assumption were true, but it will be shown that it is 
fallacious ; therefore the question of long tubes requires 
reconsideration. 

The Law.—To determine this, a large number of dis- 
tinct tests were made of the temperature increment at 
each 1 ft. (seven points in all) of the 6 ft. tube of the 
experimental condenser. Various temperatures between 
70 deg. and 140 deg., and mixtures from 0 in. to 1.5 in. of 
air, were experimented upon. 

When plotted and Fine aren they were found to con- 
form, within the limits of experimental error, to a very 
simple law, that may be expressed thus :—The differences 
of temperature between the vapour and the cooling water 
form a geometric series, of which the initial and final 
differences are the first and last terms. Shortly, the 
curve is logarithmic, vapour and water differences pro- 
gress geometrically, and their ratio to water temperature 
increment is, apparently, constant for a given vapour 
temperature and mixture. 

If at each point the increment of water temperature is 

roportional to the temperature difference causing it (vide 

ig. 5), then the hypothesis of geometric progression 
(in decreasing order) is the direct sequence of continued 
cumulative action by a vapour at constant temperature 
upon water—i.¢., flowing in a tube. 

Actual numerical working of geometric series is given 
in the Appendix. 

Typical Diagram.—The small iminary diagram in 
Fig. 6 shows the relation of the observed points to com- 
puted curves in two sets of tests, one with nearly pure 
steam, the other with 0.22 in. air (mercury gauge) added. 
Vapour at a constant temperature of 110 deg., water at a 
constant flow of 10 lb. per minute. 

The observed curves, designated A and B, are plotted 
in the main portion of the diagram, and the computed 
curve extended in dotted form. 

Discussion of Curves.—Curves relating to other cases 


within the range of Fig. 5 may be plotted, if the initial | 30 deg 


and final cooling water temperatures are selected, and 
the intervening points computed ; or exterior points may 
be extrapolated after finding the common ratio; and in 
that case the results for any tube length become available 
when those for a short tube are known. 

Difference of ordinates (measured to the steum, not 
base, line), successive differences in the series, or the vary- 
ing inclination to the base of tangents to the curve, each 
measure relative efficiency at different portions of the 
line. Each increment of tube length is of decreasing cool- 
ng sone and the decrement is considerable. 

he ba agp under constant conditions, of tubes of 
any length, or lineal sections of tu is proportional to 
the ordinate differences. The ordinate difference mea- 
sures the work of a tube. 

A glance reveals that the increased cooling effect attained 
by considerable lengthening of tubes is not commensurate 
with that lengthening, sence so in nearly pure steam. 
For instance, take the “observed” section of the 6-ft. curve 
(A, Fig. 6), the temperature increment is 19 deg. nearly. 


Varvation of Observed Points trom Computed Lines 
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Assume the tube extended 6 ft. to the right—that is, 
doubled in length—the increment becomes 29.57 deg. ; 
therefore doubling the tube length has only increased the 
cooling effect some 50 Prise. ay the comparison 
further, then the work of the first foot (3.97 deg.) is nearly 
four times that of the fifteenth (1.022 deg.). Obviously, 
in the limit in an indefinitely long tube, when the water 
within and the vapour without are at equilibrium of 
Crageneoens, the value of 1 ft. of tube is zero. 

ith mixtures of air and steam—curve RB, for instance 
—whilst the total work is less, the change of ratio is 
also less, Compared with the last example the ratio is 
2.38 : 1.05, as against 3.97 : 1.022. Probably this is due 
to the aggregation of air about the tube decreasing in the 

ion of lower temperature differences. 
hen the presence of considerable quantities of air in 


of considerable length not improper; but the case is dif- 
ferent with the purer steams that must now be dealt 
with. The old order changes, but the old practice 


persists. : 

The general deduction is that economy requires the use 
of relatively short tubes. There are, however, limits. If 
the greater mass of water required has to be raised from 
a considerable depth, or lifted toa considerable height (to 
a cooling-tower, for instance), the working cost will exceed 
interest charges on an arrangement that, by increased size, 
compensates for less theoretical efficiency. It is, again, a 
question of special designing. 


Errect OF VARIATION OF INITIAL TEMPERATURE OF 
Cootinc WATER. 

It is immaterial how the temperature is attained ; there- 
fore it may be communicated by an anterior portion of 
the condenser tube itself. ‘ 

The problem can now be solved by plotting a curve to 
an indefinitely long tube, and selecting therefrom a part 
corresponding to the given tube length ; and commencing 
at that part of the curve where the temperature is the 
initial temperature required, the final temperature can be 
ascertained as already explained. : : 

Assume the tube in the diagram to be of indefinite 
length and immersed in vapour, and that a finite length 
equal to a given tube is taken at successive points from 
left to right; the thermal effect is that of supplying 
warmed circulating water. The mathematical equivalent 
is the selection of successive terms in a geometric descend. 
ing series. Therefore, whilst the lateral displacement 
increases in arithmetical, the tube unit length efficiency 
decreases in geometric progression. 

Example.* — Vapour, steam; temperature, 110 deg.; 
length, 6 ft, With cooling water at 50 deg., the tempera- 
ture increment is 22 deg. ; with the initial temperature 
raised to 90 deg., the temperature increment sinks to 9 deg. 
The work of condensation is directly as these quantities. 

By certain properties of the curve (i.¢.; that ordinates 
at constant distance apart are in constant ratio to each 
other, independent of their position in the curve, and that 
axial progressional motion is equivalent to multiplication), 
it Sollowe that variation of condenser efficiency arising 
from variation of initial water temperature is independent 
\of tube length. : 

Example.—Six-foot tube, initial temperatures of 55 deg. 
and 85 deg. ; increments, 23 deg. and 114 deg.=2 : 1. 
Tube, 12 ft.; temperatures again 55 deg. and 85 deg. ; 
increments, 37 deg. and 184 deg.; rates, 2:1, as before. 
Therefore in each of these cases the efficiency of each 
tube, considered as an entity, is halved by a rise of 
. in the circulating water supplied, and the effect is 
independent of the difference of tube length. 


EFrrect OF VARIATION OF RATE OF FLOW OF 
LING WATER. 

The effects of variation of mixtures and temperatures 
have been dealt with; it yet remains to consider variation 
of flow (mass-time dimensions). This cannot be dealt 
with mathematically, unless some one rate is known, and 


g.7. . 110° 





unless it is assumed that the rate of metallic transmission 
—and the same factor for water—is either known or is 
constant. In the absence of this knowledge the writer 
proceeded by experiment. 

In each test the temperature and composition of the 
mixture were constant, for that test, whilst the rate of 
flow was varied by steps of 2 1b., from 2h lb. to 15 Ib 


* Verified by direct tests of heated circulating water at 





steam was ignored, this effect rendered the use of tubes 


| 61 deg., 71.7 deg., 87.4 deg., and other initial temperatures. 








per minute. Fig. 7 illustrates two typical cases. The 
conditions were :— oe temperature, 110 deg.; initial 
water temperature, 69.5 deg.; in curve A nearly pure 
steam, in curve B steam plus 2.22 in. (mercury gauge) uf 
air; 1 pee foot of surface, as before. The , bn are the 
observed points. 

Discussion of Curves.—The air effect is here, as else. 
where, pronounced. 

At very low velocities the flow is non-eddying, and 
pastes ‘through the tubes almost as a solid would, the 
cooling effect, exercised to a maximum at contact wit); 
the tube wall, reaching the axial portion of the mass 
chiefly by slow conduction. At higher temperatures the 
motion mes sinuous or turbulous, intermixture is 
rapid- and the general effect is greater, not only by the 
greater mass dealt with, but also by the more effective 
contact of the component parts of that mass with the tube. 
Indented tubes, or those of irregular cross-section, accen- 
tuate the intermixture. 

The variation of rate of curvature in the lines A and B, 
Fig: 7, is due, in part, to the variation of the internal 
motion of the flow. The curves also show that the effect 
becomes considerably exhausted at quite moderate veloci- 
ties. The tendency, as the variable becomes inconsider. 
able, is towards the simple ratio— 

Temperature (increment) varies inversely as flow, mul. 
tiplied by temperature difference. 

Duty and Flow.—The work done is dependent upon the 
mass operated upon, and the temperature increment of 
that mass. It is expressed as the product of mass into 
temperature. 

Fig. 8 is thus derived from the data of Fig.7. Curve A 
refers to pure steam, curve B to steam plus 0.22 in. 
(mercury gauge, and at 70 deg.) of added air, in both 
cases at a temperature of 110 deg. The divisions of the 
base denote flow in pounds per minute, those of the 
perpendicular, B.T.U. per minute per square foot of 
-_ = for each total temperature increment (not per 

egree). 

Discussion of Curves.—The air effect is so pronounced 
that it is scarcely necessary to direct attention to it. 

Curve A indicates that the work done is not in direct 
ratio to the flow. The rate of the increment of work is 
less than the rate of increment of flow, and the propor- 
tion is a decreasing one, as the subjoined table shows :— 








‘ Curve A. 
Flow in pounds per 
square foot per minute 5 10 15 
atio... oat a 1 2 3 
Thermal units per 
square footperminute 100.00 164.000 210.00 
Ratio... es a 1.00 1.64 2.10 
Ratio per unit of flow... 1.00 0.82 0.70 
Curve B. 
Flow in pounds per 
square foot per minute 5 10 15 
Ratio... vb 5 1 2 3 


Thermal unite per 

square foot per minute 101.00 117.00 
Ratio... dis set ay 1.31 1.52 
Ratio per unit of flow... 1. 0.65 0.51 


Apart from static and friction heads, the energy re- 
quired to produce flow varies as the product of the mass 
into the velocity squared. Therefore, since the advan- 
tage resulting from increased flow is a diminishing one, 
and the cost of attaining it advances at a rapid rate, 
a point will be soon attained beyond which it is unwise 

83. 
nce velocity has been imparted, it, here, continues— 
apart from skin friction—indefinitely ; therefore a tube 
of indefinitely great length might be used were it not 
that it y been shown that short tubes are rela- 
tively the more thermally efficient. The designer must 
compromise in each particular instance. 

As a generalisation, when the steam is aaiely pure—as 
it must be in future practice—and when the cooling 
supply is large, and the static head small, short tubes 
will prove the most efficient. 

When it is a case of using an existing condenser, then 
the mechanical equivalent of increased flow rises at a very 
rapid rate—i.e., as the third power of the velocity. This 
results from the preceding equation (power varies as 
velocity squared for unit mass), and the fact that, as a 
consequence of the constant sectional area of the tubes, 
the mass also varies as the velocity. For instance, 
doubling the flow requires that the power supplied shall 
be increased eightfold. When there are no means of 
checking the power abstracted for this end from an in- 
stallation, it may well be that an increased vacuum 13 
being very dearly bought. 


REMOVAL OF GASES. 


This ranks next in importance to prevention of entry, 
but the author has no intention of here adding to the dis- 
cussion of pump design, at present so prominent. Unless 
the air is initially removed ) ace the feed by spraying cold 
through a vacuum chamber, or spraying at boiling point 
through steam, the introduction of a certain volume of 

in the boiler feed is inevitable, but the amount, 
including mechanically entrained bubbles, should not 
exceed about one-thirtieth of the feed volume under 
ordinary atmospheric conditions. Then, if it is assumed 
that leakage is entirely a and ge not mare than 
in. (mereury e) partial pressure of air is to be per- 
Wited in the sm ll, the yatio of effective volume of 
air-pump to boiler feed is one-thirtieth of (30 = »')) 
:1= 20:1. This represents the theoretic minimum for 
the assumed conditions. 
The work of the air-pump is more onerous than when 
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eam ial pressures equalled from 4 in. to 6 in, ; then 
ported & from 74 to 5 times determined discharge 
into theatmosphere at 30in. Nowthecompression required 
may be thirty-fold or more, and any non-effective space 
becomes @ serious consideration, sometimes met by com- 
pounding. But compounding does not alter the initial 
volume of the steam containing the diffused gas, requiring 
to be dealt with. Subsidiary condensation will effect 
this end if the residual gases be swept from the main con- 
denser by a steam jet, or other means, into a small con- 
denser maintained at the lowest ble temperature, 
Then the deposition of a portion of the steam, as water, 
renders the mixture finally presented to the pump richer 
jn air, and smaller in volume ; therefore a smaller pump 
will suffice. ; : 

It is obvious that the air-pump must in such case be 
differentiated from the water-removing pump. Entrained 
water as hot as, or hotter than, the main condenser 
would altogether defeat the end sought. ? 

The slowness of gaseous. diffusion, compared with the 
velocity of vapour flow, will prevent the backward 
of the accumulated air from the smaller to the larger con- 
denser, especially if the vapour circulation be forced. 
The theoretic limit of concentration is reached when the 
absolute pressure in both condensers is the same, and when 
that of air in each is the difference between the common 
pressure and the partial pressures severally due to steam 
at the respective temperatures. ; 

Experimental Verification.— The condenser used in 
these experiments, one of about one-thirtieth its vapour 
capacity, and the morenrt eae? were connected in such 
manner that all could in communication, or each 
condenser with the gauge, to the exclusion of the other 
condenser. Both condensers were boiled clear from air, 
then air was added to the larger alone. When the tem- 
perature of the larger was constant at 110 deg., and the 
smaller was at 66 deg., they were for a short time placed 
in communication with each other and with the gauge, 
which showed an absolute pressure measured by 2.75 in. 
of mercury. i ee , 

Separated, and tested individually, the readings were 
as follow :— 

LarcE CONDENSER. 
2.750 absolute pressure in inches of mercury. 
2.576 partial pressure due to steam at 110 deg. 





0.174 partial pressure of air at 110 deg. 
SMALL CONDENSER. 


2.750 absolute pressure in inches of mercury. 
0.639 partial pressure due to steam at 66 deg. 





2.111 partial pressure of air at 66 deg. 


The air had been concentrated in the ratio 2.111 : 0.174, 
and, under similar conditions, the effective capacity of a 
connected air-pump would have been increased in like 
proportion. At 100 deg. and 90 deg. main condenser 
temperatures equivalent concentration ensued. 

Air-Pump Inlets.—It is evident that these should be 
to multiplied in number, and so situated, that the con- 
centrating air in the vapour will pursue the course of 
shortest contact with the cooling surface—not, as is too 
oS case, the longest. No dead spaces should be 
possi bie, 


RATE OF APPROACH OF STEAM TO A CONDENSING 
SURFACE. 


From the known volume of steam at any given tem- 
perature, and the rate of condensation per unit surface, 
this can readily be computed. With pure steam at 
140 deg., and 10 lb. per minute flow, it is in round 
numbers only about 4 ft. per second. This points to the 
necessity, not only of a of large proportions 
—a point now well recognised—but also of ample inter- 
tube spaces and passages. The molecular velocity con- 
sequent upon change of state upon condensation is not 
expressed by the preceding. The effect of forced, or 
blast, impact, and the further effect. due to the fact that 
one side of the tube would then be in ‘‘shadow,” are 
subjects for further investigation. It may be noted, 
parenthetically, that formule that express exhaust sec- 
tional area as a function of a constant force may be in- 
accurate. In all reciprocating engines, and some turbines, 
the acceleration is intermittent, and the area required 
proportionately greater. 


Testing CONDENSERS. 


The method of gauge, barometer, and thermometer, 
needs no further explanation. The warnings may, how- 
ever, be reiterated that barometers may differ from truth 
by tenths of an inch, thermometers by several whole 
degrees, and Bourdon gauges by half inches, and that the 
presence of water, at a temperature differing from that of 
the vapour, will vitiate the readings in any case. 

lo obviate the latter source of error, vapour samples 
received into a boiled-out flask may be tested by gauge 
at the temperature of the condenser ; or the flask may - 
opened beneath mercury, or water, hot and thoroughly 
(reed from air by boiling. Corrected for vapour tension, 
the vale unoccupied by fluid determines the air 
present, 

Srconpary CONDENSER ACTION. 

A point that appears to have escaped notice is the 
effect of the drip from horizontal tubes. It is analogous 
to jet-condenser action. 

_ At the refrigerating surface the fluid, especially if air 
be present, will be colder than the vapour; and if sufficient 
‘ime, equivalent to length of fall, is allowed, this differ- 
ence will be utilised in cooling the steam and heating the 
hot-well water. 
; Land tice has largely followed marine, in which 
restricted space compels the close centering of the tubes. 


It remains to be seen whether inter-tube spaces, and the 
flooding: of lower tubes by the drip from the higher, 
cannot be dealt with more efficiently in design. —__ 

Possibly the preceding may ‘afford an explanation of 
the greater efficiency claimed for horizontal as compa‘ 
with yertical tubes, from which drip does not occur. 
The experiments given in support of these claims do not, 
unfortunately, specify the air present, if any ; and the 
omission 1s important. 


Errect OF THICKNESS AND THERMAL CONDUCTIVITY OF 
THE WALLS, AND Errrct or Tusk DIAMETER, 


are subjects worthy of full investigation, and must be de- 
termined before a complete theory of the condenser can 
be enunciated. 

CLIMATE. 


Passing notice will suffice, although the question is very 
important, especially in marine work, where the tempera- 
ture of the cooling water supplied to the same condenser 
will frequently vary from 40 deg. to 90 deg. or more. It is 
the limiting factor in high expansion practice. Reference 
to Fig. 6 will show what is implied in relation to cooling 
surface, and reference to Fig. 8 what it entails in circu- 
lating-pump capacity, if the surface is invariable and 
restricted. 

CoNcLusion. 


Gases other than air—itself a merely mechanical asso- 
ciation of several gases—alter the coefficients materially. 
This has its bearing upon manufacturing processes, but 
does not affect steam-engine practice. Although no part 
of the subject can be said to be finally dealt with in this 
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paper, enough may have been shown to stimulate others, 
who have facilities not possessed by the writer, to carry 
the matter to a conclusion. 

The writer thinks it probable that tube length, dia- 


meter, temperature differences, and rate of flow will be | P 


found to be expressible by a general law ; at times he has 
thought that he has caught a glimpse of it, but hitherto 
he has been unable to crystallise it. se 

The chief conclusions are that 

(a) If high vapour vacua are required, air must be 
excluded. 

(6) With high vacua climatic conditions are potent 
limiting factors, and must be specially considered. 

(c) In the absence of exact knowledge the impossible 
has been attempted in design. 

(d) Only by rational condenser proportion will it be 

ible to push the efficient expansion of steam to those 

imits that recent improvements in motors seemed to 
render easy of attainment. 





APPENDIX. 

Numerical example of the process of plotting a curve 
with ordinates in geometric ratio between two given 
ordinates :— 

Data. 


Deg. 
Steam temperature... __... 110.00 
Water temperatures { — nt: 8 acs 
Initial steam and water temperature dif- 
ference (first ordinate or term)... ... 43.00 
Final steam and water temperature dif- 
ference (last ordinate or term) ... .. 24.04 


(Number of terms—1) first term _ common ratio = 
SW VOT oe last term 

multiplier or divisor of an ordinate giving next succeeding 
or preceding ordinate. 








Let seven terms be required, then by logs. 
7 —1, /43.00 = log. of 43.0 — log, of 24.04 _ 


“aa--> 6 
1.6334865 — 1.3809345 


6 





= 0.04209 = log, common ratio. *. 
Common ratio = 1.1018. 


| Cumulative 
Differences (or 
Temperature 


Successive 


—— Term.| Log. | Ordinate. Differences or 























Incr ). 

0 1 1.6335 43.003 C0.000, 00.000 
0.0421 

1 2 1.5914 29.0380 3.973, 3.973 
0.0421 

2 3 | 1,5493 85.424 8.606, 7.579 
0.0421 

3 4 1.5072 32.151 8.273, 10,852 
0.0421 

4 5 1.4651 29,181 2.970, 13.822 
0.0421 

5 6 1.4230 26.485 2.€96, 16.518 
0.0421 

6 7 1,3S69 24.038 2.447, 1?,965 


And so on for succeeding decreasing terms, For increasing 
terms add log. 0.0421 to log. 1.6335, and continue the process. 
Compare with observed curve, Fig. 6. 











Fortacomine Contracts.—The Board of Trade 
Journal of the 15th inst. gives the following informa- 
tion :—Tenders will be opened on April 7, at the Ministry 
of Public Works, Lisbon, for the construction of a metal 
bridge over the River Mondego, at Martyr Santo, in 
accordance with conditions set forth in the Diario do 
Governo. A deposit of about 225/. is required to qualify 
any tender. Tenders will also be opened on April 10 at 
the Ministry of Public Works, Lisbon, for the construc- 
tion of a metal bridge over the River Velho, or Verride, 
in accordance with conditions set forth in the same Portu- 
guese paper. A deposit of about 90/. is required in this 
case. The Diario do Gowrno may be seen at the Com- 
mercial Intelligence Branch of the Board of Trade, 73, 
Basinghall-street, E.C.—The Cuban Gaceta Oficial of 
February 26 contains a copy of laws sanctioning the 
expenditure of 700,000 dols. on public works, mainly road 
and bridge construction, in the provinces of Pinar del 
Rio and Habana ; 100,000 dols. on dredging and other 
improvement works at the port of Isabela de Sagua ; 
50,000 dols. on studying the best means of preventing 
the floods periodically caused by the overflowing of the 
Rogue. The Government may employ for these studies 
native or foreign engineers, whether residing in Cuba or 
elsewhere, who have been habitually engaged in carrying 
out hydraulic works.—Tenders will be opened on April 7 
at the Directorate General of Public Works, Madrid, 
for the construction of a breakwater at the port of 
Arrecife, Island of Lanzarote, Canaries, at the estimated 
cost of about 32,000/., in accordance with conditions set 
forth in the Gaceta de Madrid. A deposit of 9271 tas 
is required to qualify any tender. The Gaceta de Madrid 
may also be seen at the Commercial Intelligence Branch 
of the Board of Trade. 


Roverg STEPHENSON AND Co. (LimitEp).—The ac- 
counts of this company show that the profits on work 
completed in 1905 were 21,363/., while 16637. was re- 
covered in respect of debts previously written off, and 
interest, rents, &c., brought the total income to 24,192/. 
Debenture and other interest absorbed 20,180/., and other 
charges left the net profits at 1982/., which the directors 
ro to apply in reduction of an adverse balance of 
103, 9027. brought forward, reducing it to 101,920/. The 
directors report that during the past year a large number 
of orders for new vessels were received, and that the 
tonnage delivered in 1905 amounted to 32,750 tons, as 
compared with 8600 tons in 1904. The locomotive works 
at agges. have been occupied with important con- 
tracts, and the orders in hand will keep the works well 
employed during the greater part of the current year. 
The new graving dock is yielding satisfactory results. 
The reorganisation of the company’s works has been so 





far successfully carried through, ama, ees made 
in reducing working costs has justi the = icy of the 
last two years. The foundry at Newcastle has been em- 


ployed to its full capacity, but the site and conditions of 
working have become unsuitable; and it has therefore 
been decided to build a new and larger foundry on the 
company’s land at Hebburn. The building has been 
commenced, and should be completed this autumn. The 
results of the year’s work were necessarily affected by 
orders at low prices taken during recent depression in the 
shipbuilding and engineering trades. New orders have 
since been received at improving prices. The consent of 
the ‘‘ A” debenture stockholders has been obtained to a 
reduction of interest from 6 per cent. to 5 per cent. per 
annum, an increase of the stock to 200,000/., and the com- 
mencement of an annual sinking fund for redemption. 
The directors are of opinion that the time has come to 
carry into effect the proposed reduction of capital re- 
ferred to at the last two annual meetings. The company’s 
buildings and machinery have been efficiently maintained 
out of revenue. It is not proposed to provide for de- 
preciation in the year’s accounts, but to deal with it 
and the amount at the debit of profit and loss when the 
capital account is adjusted. 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. . 


The number of views given in the Speci: Drawings is stated 
2 case ; where none are mentioned, the Specification is not 
vated. 


Where inventions are communicated from abroad, the Names, 
a &e., g Spe Communicators one en dy —., Office 
cifications may ained at ‘atent , Sale 
1 26, a Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 
The date of the advertisement of the amy ee of a Complete 
Specification is, in each case, given after the abstract, unless the 
‘atent has been sealed, when the date of sealing is given. 
Any person may, at any time within two months from the. date of 


contracts, owing to ch of temperature, the spiral stri 
yields in the divection of e axis of the rod ¢, as indicated ih 
dotted lines. (Sealed January 25, 1906.) 


17, Siemens Schuc G.m. 
084. kertwerke, 


b.H., 
A Lem eg ad Systems. [1 Fig. 
August 23, 1905.—The ple of invention —_- in 


use of two electric generators, which are mechanically coupled 
ny cr sheapn ich are so connected that, in accordance with 
r r i 





ei of ig, the one or the other su current 
to a battery of electric accumulators, This er is 
effected automatically. The generator, which, for the time being, 


is not used for charging the battery, can further serve for reduc- 
ing the field of the other generator, for the — of keeping 
the potential of the charging current constant, in spite of the 
variation in the speed of t! nerator. The drawing shows the 
arrangement diagramia’ . a, b represent the armatures of 
two absolutely identical generators, mounted on the axles of the 
carriage. c, d and e, f are the tive field windings, of 
which ¢ and e represent the principal windings, which receive 
their current from the generator which charges the battery, 





the advertisement 7 the nce of a Complete Speci/ y 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


17,243. H. Aron, Charlottenburg. Electricity 
Meters. (4 Figs.) August 25, 1905.—In the electricity meter 
described in the English Letters Patent No, 8856, of 1887, the 
measurement of energy is obtained by causing a pendulum to 
be influenced by the whole of the current while it is oscil- 
lating, or by causing two pendulums to be influenced by the 
current operating in opposite directions. As it frequently happens 
in the case of high outputs that it is not possible, on account of 
the conditions under which the meter has to be constructed, or of 
the local conditions, to always use a meter worked by the main 
current, the difficulty is o by passing only a very small 
portion of the working current through the meter while the 
greater part is rough a shunt resistance. If, in a meter 
of the construction hitherto known, the main-current coil were 
included in a shunt, the pendulum coils would not be sufficiently 
influenced, and the meter would not be sufficiently sensitive. In 
order to avoid this, the meters described in the English Letters 
Patent No. 6770, of 1884, and in the aforesaid No. 8856, of 1887, 
are so altered that the magnetic fields ted by the coils are 
strengthened by the use of iron. By using iron in the main-cur- 
rent coils, the field due to the main current would not, after a 
certain value of the current has been reached, increase propor- 
tionally to the current intensity, because the iron has become 
saturated. It is therefore a possible to provide the shunt- 
coils with iron, because the slight fluctuations of potential allow 
the pressure current to remain proportional to the field produced 
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by it. The application of iron to the pendulum coils, which were 
hitherto traversed by the shunt-current, would render these coils 
too heavy, and for this reason the part of the main current used 
for effecting the measurement of energy is, in accordance with this 
invention, passed through the ulums, while the shunt-coils 
are arranged below the pendulums and are in the form of electro- 
magnets. As the fluctuations of potential may, in consequence 
of hysteresis, cause errors in the measurement, these errors are 
avoided by applyin the arrangement described in the English 
Letters Patent No. 23,083, of 1893, for eliminating the difference in 
the motion of the clockwork, the application of this arrangement 
being, however, such that, in addition to a reversing mechanism, 
there is also provided an electrical reversing switch, not for re- 
versing the, current in the pendulum coils, as explained in the 
English Letters Patent No. 23,083, of 1893, but for reversing the 
current in the electro-magnet coils. Besides the elimination of 
errors due to hysteresis, mechanical and electrical reversin; 
means are, in accordance with this invention, employed to elimi- 
nate the errors due to the difference in the motion of the clock- 
work. In the accompanying drawings a and a! are the pendulum 
coils which are traversed Ly that part of the current branched off 
the resistance ¢. The shunt coils b and }! are arranged on the 
iron coresec andc!l. The change-over switch isshownatd. The 
reversing mechanism of the clockwork is not shown in the draw- 
ings. e arrangement of the coils }, b! on the iron cores c, cl is 
80 contrived that the pendulums are in equilibrium when they 
stand over them. (Sealed Februasy 8, 1906.) 


17,974. Siemens Brothers and Co., Jenin’, West 
minster, and E, M. A. N Eltham. J 
(6 Figs.) September 5, 1905.—It been to join two 
sections of an electrical conductor by means of a helically-coiled 
wire, so as to maintain electrical continuity while allowing for 
expansion and contraction of the conductor due to changes of 














ne7) 


emperature, the helical coil being surrounded by a sleeve, 
ends of the conductors a which are to be joined eve caldered inte 
sockets 6 on short rods. Each of these rods is soldered or other- 


the auxiliary windings d and f are excited in such a 
manner that the generator a excites the winding belonging to the 
generator ), and the generator ) excites the winding be' onging 
to the generator a. resents the accumulator battery, an 

h, i aluminium cells, which prevent a return flow of current from 
the accumulators through the generators. The windings c and e 
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are connected in such a way that when both armatures rotate 
in the same direction the currents which they generate will be 
in opposite directions. The action of the arrangement is as 
follows :—If the vehicle moves in one direction, a current from 
the armature a will flow through the field windings c and e in the 
direction indicated by the arrows ; the armature a further charges 
the accumulators g and excites the field winding f. The current 
——— by & = b —_- the reverse a to that 
genera’ the armature a, can consequently not charge 
the cooumelaben. The aluminium cell i, on the other hand, 
prevents a current from the accumulators passing through the 
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from an oil-engine will be caused to flow, on their way to the 
external atmosphere, through the vaporiser, and heat the same to 
a -_ temperature. The lower casting 2 is formed with a passage 
ing in an upward and outward direction from a central Opening 
9ain itslower end to the lower end of the space between the two con. 
centric tubes 3, 4, and the upper casting 1 is formed with a Passage 
leading from the top of the said space to a centrally-arranved 
hole lia in the flanged upper end of the said casting, over which 
the casing a of an age ge wa is secured. The inner tube 3 js 
rovided with inner outer vertically-arranged radial ribs or 
ns 3a, 3b, and the outer tube 4 is provided with inner horizontal 
ribs or projections 4a and outer vertical ribs or projections 4) 
the arrangement — such that a mixture of oil and air passing 
through the space between the concentric tubes will be broken 
up and effectually heated to a high temperature, so as to vaporise 
the oil to a considerable extent. To the lower flanged end of the 
casting 2 is secured a valve-casing 13, formed with inlet passages 
14, 15 for air and heavy oil, and provided with an inwardly-opening 
main disc-valve 16 that controls the said passages. The valve. 
case 13 may also be provided with an inlet passage 17, controlled 
by the valve 16, for admission of petrol when starting. The 
valve 16 is normally held upon its seat, so as to close the passages 
14, 15,17, by a coiled spring, one end of which is connected to the 
outer lower end of the valve spindle, and the other end of which 
is connected to a bar or rod 20 fixed to the valve-casing 13. The 
intermediate and lower portions 3, 4, 2, are enclosed in a casing 21 
that is closed at the top, is lined with material that is a bad con. 
ductor of heat, and is formed with holes to admit of its being 
secured in position for use. The arrangement is such that the 
main valve 16 will open automatically at each suction stroke of 
the engine, so as to uncover the hole 14 and admit air, which will 
oo“ the heavy oil simultaneously admitted to the valve-case 
through the hole 15, and form therewith a mixture of air and oil, 
which then flows through the heated mixture space of the 
vaporiser, wherein the oil will become more or less completely 
vaporised. The heated mixture then flows onward through the 
separator a, wherein icles of oil and tarry matter are separated 
therefrom by centrifugal action resulting from the rotation of 
the mixture caused by its passage along the spiral ed, the 
purified mixture then flowing through the outlet r! of the 
rator, wherein it is, or may be, mixed with additional air 
mitted - the additional air inlet valve s, which is, or may be, 
also opened automatically on the suction stroke of the engine, 
the opening, or extent of opening, of this valve depending upon 
the degree of vacuum set up at each suction stroke. (Sealed 
February 15, 1906.) 


6800. The Wolseley Tool and Motor-Car Compan 
Limited, and A. A. Re n, Birmin Ia: 
duction Valves. (2 Figs.) March -31, 1905.—Self-acting 
induction-valves of internal-combustion engines, as heretofore 
employed, require a greater suction to keep them open than to 
move them from their seats, and are consequently liable to flutter 
on their seats during the tion stroke, ing iderable 
noise, and interfering with the regular flow of the gaseous mix- 
ture, thereby preventing the proper charge from being drawn 
through ; and other self-acting induction-valves are, under similar 
conditions of suction, liable to the same defects in their action. 

ing to this invention, as a valve is opened against the 
force of a spring which tends to keep it closed, the effective 
force of the spring in the direction to hold back or to close the 
valve lessens, instead of increasing, as in the ordinary arrange- 
ment, whereby, though the valve may be held as firmly on its 
seat by the spring as in the case of an ordinary valve, and may 








armature b. Thecurrent from the armature b ae pene t ig 
the auxiliary winding d in the direction indicated by the arrow, 
and consequently weakens the magnetic field generated by the 
main ling c. As the velocity of the vehicle increases, the 
current from the armature b, which flows through the winding d, 
likewise increases, and the field of the armature a is thereby 
weakened, and the effect of the increased of the armature a 
is thus eliminated. By a judicious selection of the number of 
turns of the field windings an approximately constant potential 
can be obtained for charging the accumulators. When the vehicle 
moves in the reverse direction, the g tors a and b will change 
their functions, without thereby effecting any change in the 
system. (Sealed February 8, 1906.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 





oak: Limited, ck. oll Vaporisnes: 1 Fig 
December 30, 1904.—-The oil-vaporiser comprises upper lowel ; 


tubular castings 1, 2, and two intermediate concentrically-arranged 
tubes 3, 4, these parts being,firmly held together by a vertical 
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bolt 5. The arrangement is such as to form a vertical passage 6 





wise fixed in electrical connection to one end of a gs irally or 
helically-wound strip of metal d, preferably copper, the other ' 
end of which is similarly fixed to the inner surface of a metal 
ube ¢, preferably copper. When the electric cable expands and 


with horizontal upper and lower end portions 6a, 6b, that are 
adapted to be , the one, 6a, in communication with an 
ny 7 that is-connected to the upper casting 1, and the 
other, 6b, in com 


P d even more firmly thereagainst, it will be held open, 
when once drawn from its seat, with a less degree of suction than 
would otherwise be the case. The means by which this inven- 
tion is carried out comprise apparatus whereby the force of a 
epring which presses the valve against its seat is transmitted to 
the valve through the medium of a toggle-joint appliance, which, 
as the tension of the spring increases, owing ‘to the opening of 
the valve, reduces the leverage through which the force of the 
spring is transmitted to the valve. A convenient practical form 


Z 


Bo 
MWRann 





of the apparatus consists of two levers A, A pivoted at their inner 
ends at fixed points, which are at opposite sides of the longitu- 
dinal axis of the valve-stalk ©! of a spring D, which is conve- 
niently a coiled spring coiled in a barrel form between the outer 
ends of the levers, and tending to draw them together, and of a 
| al of links a connected at their outer ends with points of the 
levers intermediate their pivot axes and the spring, and each of 
them connected with the outer end of the valve-stalk at a point 
thereof which is considerably outwards of a line passing through 
the points of connection between the links and levers. The ten- 
sion of the spring D, tending = the levers towards one 
another,‘tends also to pull outwards the valve-stalk, and conse- 
quently to hold the valve tightly against its seat, or to close the 
valve when it isopen. I diately the tion causes the valve 
to open, however, the ends of the links a which are connected 
with the valve-stalk, being thereby drawn inwards, open out the 
levers A against the tension of the spring D, thereby, of course, 
increasing the tension ; but the parts are so proportioned that 
the increasing angle which the links make with one another, as 
the valve moves inwards, lessens the leverage through which the 
force of the spring is transmitted to the valve ; and to ensure the 
best effect it is preferred that such lessening of the leverage shall 
be in excess of the increasing tension of the spring, so that the 
further the valve opens the less will be the tendency of the 
spring to close it, legen pe of course, the effective force of the 
spring upon the valve will always be such as to ensure the closing 
of the valve with the required quickness when the suction ceases. 
(Sealed February 15, 1906.) 











An AustrauiaN Navy.—The Australian Minister of 
Defence recently laid on the table of the Commonwealth 
House of Re ntatives a report which recommended 
that Australia should have a navy, consisting of three 
destroyers, sixteen torpedo-boat destroyers, and fifteen 
torpedo-boats of the first and second class. Itis proposed 
tospread the cost of providing this fleet over seven years, 
at an average cost 530,000/. per annum, The 530,(10/. 





munication with an exhaust outlet pipe 8 that is 
connected to the lower casting 2, so that hot gases exhausting 


includes the cost of maintenance. 
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STRENGTH OF MILD AND CAST STEEL 
AT HIGH TEMPERATURES. 


Proressor C. Bacu, of Stuttgart, has conducted 
a series of tests of steels at different temperatures, 
and has again demonstrated the well-known fact 
that the tests carried out at ordinary. temperatures 
do not give us any reliable indication as to the 
strength which the material will actually possess at 
the higher temperatures to which it is exposed 
under ordinary working conditions. Some of the 
facts have been pointed out before, but many are 
new. Having some years ago inquired into the 
strength of cast iron at different temperatures, Pro- 
fessor Bach, assisted in this work chiefly by Mr. 
Bockermann, took up the question of cast steel. 
Three steels were examined, distinguished, in the 

















heated in an oil-bath to 200 deg. Cent., the yield- 
point was not sufficiently distinct for determination, 
the breaking strength had increased to 4285 kilo- 
grammes (27 tons per square inch), the elongation 
had decreased to 7.7 per cent., and the contraction 
also had gone down to 15.9 per cent. ; and, speak- 
ing generally, the steel was less tough at this 
temperature. For the higher temperatures baths 
of nitrates were, employed. At 300 deg. Cent. 
a still higher breaking strength—4788 kilogrammes 
per square centimetre (30.16 tons per square inch) 
—resulted ; the elongation had increased again to 
12 per cent., the contraction of area had only 
slightly changed, being 15.8 per cent. At 400 deg. 


Cent. the breaking strength was less—3984 kilo-’ 


grammes per square centimetre (25 tons per square 
inch) ; the elongation and contraction had again in- 








ducted further experiments with another steel from 
the same source. The composition of this O, steel 
of his memeir was :—Carbon, 0.180 per cent.; man- 
ganese (with nickel), 0.360 ; copper, 0.060 ; silicon, 
0.280; sulphur, 0.080; phosphorus, 0.071; arsenic, 
0.079 per cent.; antimony, &c., traces. This steel 
was tested at 20, 100, 200, 300, 400, and 500 deg. 
Cent., and it can be classed with the other two 
steels. The elongation (25 per cent.) at ordinary 
temperatures did not diminish below 15.5 per cent. 
(at 100 deg.), instead of 7.7 per cent. in the former 
case, and rose finally to 63 per cent. at 500 deg. 
Cent. ; the contraction of area (57 per cent. 
at 20 deg.) had its minimum of 40.6 per cent. 
(instead of 15.9 per cent. in the O case) at 200 deg. 
Cent., and rose to 80.7 per cent. (instead of 44.6 per 
cent.) at 500 deg. Cent. This second sample of 
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accounts which have been published in the Zeitschrift | creased. At 500 deg. Cent. the breaking strength | ' 
des Vereines Deutscher Ingenieure in 1903 and 1904, | was only 2691 kilogrammes per square centimetre ' 
as steels O, K,M. Test-rods, 20 millimetres in dia-|(17 tons per square inch), and at 550 deg. Cent. ' 
meter, were made from the materials, the cylindrical | only 2071 kilogrammes per square centimetre (13 ~ ! t ! 
portion having a length of 120 millimetres. We give|tons per square inch), while the elongation had Temperature Deg! Cent. a 
20 200 800 400 


below some particulars about the steel O, which, at 
ordinary temperatures, was a very good and homo- 
geneous material, but proved much less reliable at 
higher temperatures. Twenty-eight test-rods were 
prepared of this material, and they were tested in 
groups of four or more. The analyses yielded :—- 
Total carbon, 0.193 per cent.; manganese (with 
traces of nickel), 0.322; copper, 0.096; silicon, 
0.187 ; sulphur, 0.087 ; phosphorus, 0.081 ; arsenic, 
0.056 per cent.; antimony, &c., traces. At 20 deg. 
Cent. the following results were obtained with 
rods O, and O, :--Yield-point, 2166 to 2251 kilo- 
grammes per square centimetre (13.6 to 14.18 tons 
per square inch); breaking strength (or plastic 
limit), 4232 to 4267 kilogrammes per square centi- 
metre (26.6 to 26.88 tons per square inch) ; elonga- 


tion, 24.5 to 26.3 per cent. ; contraction of area. 49.7 
to 46.9 per cent, W: ‘ 


hen the specimens O, to ¢ ), were 








steadily risen to 39.5 per cent. and the contrac- 
tion to 49.2 per cent. The changes were thus 
the following :— The breaking strength reached 
its maximum at 300 deg. Cent., and decreased 
rapidly afterwards; the elongation had its mini- 
mum at 200 deg. Cent., and increased again 
afterwards, first slowly, then more rapidly; the 
contraction of area decreased as the temperature 
rose to 200 deg. Cent., kept fairly steady up to 
300 deg. Cent., and then rose rapidly. But 
the values found for the different specimens differed 
much more at higher temperatures than at lower 
temperatures, and it seems, therefore, that the 
material lost much of its homogeneity at higher 
temperatures; the appearance of the specimens 
pointed to the same conclusion. 

The other two steels proved considerably less 
changeable, and Professor Bach accordingly con- 





O,, steel, therefore, retained its toughness much 
better at high temperatures than the firat sample. 
The publication of the first part of these experi- 
ments induced the Internationale Verband der 
Dampfkessel - Ueberwachungsvereine to ask Pro- 
fessor Bach to experiment with mild-steel plates, 
on their behalf, Fifteen plates were submitted, 
eleven being new material, and four being material 
which had been in use. The plates were annealed, 
and cut and turned into round rods, generally 10 
millimetres--but in a few cases 20 millimetres— 
in diameter. The direction in which the steel had 
been rolled was not always indicated. The steels 
originated from notable German and Austrian 
works. The tests were conducted on the same 


lines as those with cast steel, and the loads were 
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on for about 20 or 30 minutes, as a rule. Pro- 
fessor Bach distinguishes between a lower and a 
higher yield-point ; the meaning will be understood 
from the diagrams (Figs. 1 to 4) which we repro- 
duce on page 401—by permission of the editors of 
the Zeitschrift des Vereines Deutscher Ingeniewre— 
and we shall revert to this question again lower 
down. The numbers which we quote are averages 
of a'series of tests.- We use the symbols : Y P wu = 
upper yield-point ; Y Pl = lower yield-point ; K, = 
plastic limit (maximum stress), these three values 
being expressed in kilogrammes per square centi- 
metre and tons per square inch; q = elongation, 
C A = contraction of-area, both in per cent.; the 
‘*Min.” column indicates the average number of 
minutes for which the load was kept on.’ 

A furnace-plate, 17.5 millimetres in thickness, 
supplied by Messrs. Thyssen and Co., of Miilheim- 
on-the-Ruhr, gave the following values :— 


Tempera- 








thse Y Pu. | ¥Pé. Kz. q. |O. A. Min. 
deg. Cent. | 
20 2619 2176 3561 . 28.4 69.3 25 to 29 
(16.6 tons | (13.7 tons (22.43tons , 
per sq. in )|per sq. in.) per sq. in.) 
209 2391 2105 5104 18.9 55.1 21 ,, 23 
(15.06tons (13.26tons (32.15tons 
per sq in.) per sq. in.) per sq. in.) 
300 1373 4352 34.8 63.7 27 ,, 30 
+ (8.65 tons persq. in.) (27.4 tons 
per sq. in.) | 
400 3200 38.2 64.6 19 ,, 21 
(20.16tons | 
per eq. in.) | 


We see that the difference between the lower and 
the upper yield-points vanishes at the higher tem- 
perature, and that no definite yield-point can be 
distinguished above 300 deg. Cent. This is a very 
important result. Owing to the yielding, the plate 
can better accommodate itself to the stresses caused 
in riveting up, in filling the boiler with water, 
and by changes in temperature, and it is fortunate 
that the yielding continues under a smaller stress 
than the initial stress at which it commenced. 
The variations in this and in the other proper- 
ties, which these tests bring out, introduce a 
greater want of uniformity into working conditions 
than has sometimes been suspected. Figs. 1 
to 4 are stress-strain diagrams of this E stecl, to 
which the above table refers. The ordinates mark 
the stresses, and the abscissx the elongations. The 
analyses of the E steel yielded : carbon, total 0.150 
per cent.; manganese (with nickel), 0.575 ; copper, 
0.098 ; silicon, 0.013 ; sulphur, 0.044 ; phosphorus, 
0.001 ; arsenic, 0.071; antimony, &c., traces. 

Similar results were obtained with other furnace- 
plates—20, 15, 15, 17.5, and 15 millimetres in 
thickness, comprising a Siemens-Martin steel from 
Witkowitz, and a Thomas steel from the EKisen- 
werke Teplitz of the Prager Industrie Gesellschaft. 
This last was characterised by a remarkable rise in 
the strength—from 3394 to 5365 (21.38 to 33.8 
tons per square inch)—and a very small diminu- 
tion of the elongation—from 28.6 to 26.4 per cent. 
—both within: the temperature range of 20 and 
200 deg. Cent. Shell-plates from the Walzwerk 
Oberbilk, 17 millimetres, and from the Hoerder 
Bergwerks Verein, 28 millimetres in thickness, also 
behaved similarly. The chemists observed’ in the 
case of the Teplitz and the Hoerder plates that the 
metal would not readily dissolve in the mixture of 
sulphuric and chromic acids and copper sulphates. 
In the case of a 36.5-millimetre shell-plate from 
Krupp, in Essen, the analyses further showed that 
nickel made up 0.094 per cent. of the 1.200 per 
cent, originally determined for manganese and 
nickel ; another Krupp plate also contained 0.092 
per cent. of nickel in a total of 1.224 per cent. of 
manganese and nickel. Both these specimens were 
distinguished by a repeated diminution in the elon- 
gation. The elongations of the first plate, at tem- 
peratures of 20, 200, 300, and 400 deg. Cent., were 
22.8, 12, 25.4, and 18.8 per cent. respectively; the 
full analytical results of this Lape» 4 plate were :— 
Carbon, total, 0.283 ; manganese with nickel, 1.200 ; 
nickel, 0.094 ; copper, 0. ; silicon, 0.0935; sul- 
phur, 0.040; phosphorus, 0.033; arsenic, 0.041 ; 
antimony, &c., traces. A 33-millimetre shell - 
plate from F. Schichau, of Elbing, did not differ 
from the others. 

Summing up these tests, we find that the tensile 
strengths increased as the temperature went up 
to 200 deg. (and sometimes 300 deg.) Cent., and 
decreased at higher temperatures; the different 
rods from the same material gave more uniform 
results than in the case of cast steel. The elonga- 
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tions at first diminish, and increase again after- 
wards. The minimum lies near 200 deg. Cent., 
and the differences in the behaviour of the various 
test-rods are least at this temperature ; the peculiar 
behaviour of the Krupp plates has already been 
pointed out. The contraction of area also has its 
minimum at about 200 deg. or 300 deg. Cent., and 
increases again afterwards ; the various specimens 
of the same material agree fairly well. The re- 
sults of these tests with new material are graphi- 
cally combined in Figs. 5, 6, and 7. 

The tests of old material were made on two plates 
from the furnaces of a boiler which had been in 
use for about three years, and two samples from 
a shell-plate of another boiler that had been used 
for eight years. The plate thicknesses were 14 and 
16.5 inillimetres, and the plates all came originally 
from the mills of the Diisseldorfer Réhren und 
Eisenwalzwerke at Lierenfeld. Some of these ex- 
periments lasted ten hours and more. The results 
showed that the tensile strength increased with 
rising temperatures up to 200 or 300 deg. Cent., but 
not much—only by about 20 per cent. ; whether the 











load was kept on for about twenty minutes or for 
several hours made little difference. At higher 
temperatures the tensile strength diminished—e.y., 
from 4264 kilogrammes per square centimetre (26.56 
tons per square inch) at 300 deg. to 1659 kilo- 
grammes per square centimetre (10.45 tons per 
inch) at 500 deg. Cent; and when the load was 
kept on for about ten hours, the strength further 
went down from 1669 to 1313 kilogrammes per 
square centimetre at tons to 8.27 tons per 
square inch). The elongations diminished from 29 
or 23 per cent. to their minimum values—16 or 13 

r cent. at 100 deg. or 200 deg. Cent., and 
increased afterwards to 60 or 54 per cent. at 500 
deg. Cent. When the loads were kept on for long 
periods, the elongation increased by about 6 per 
cent. in the case of the furnace -plates, and by 
4 per cent. or more in the case of one ol = 
shell-plate specimens, but decreased in the case 0 
the other shell-plate specimen ; both the specimens, 
it should be added, were taken from the sane 
plate. The contraction of area also decreased at 
first, with rising temperature, the minimum being 
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reached at 200 deg., 300 deg., or 400 deg. Cent.; | plate thickness could be decreased if a material of 


it increased afterwards. 
continued loads was positive, further increasing the | harm had been shown to result from such 
contr 


The influence of long- 


action, especially at the highest temperatures. 


higher strength were used, and that, so far, no 
parte 


We now come to the definition of yield-point. 


The experiments thus demonstrate that the | Steel continues to yield under loads considerably 
toughuess of boiler-plates varies much at high|lower than those under which it first began to 
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ratures. As regards mild-steel bars, Mar- 
arrived at the same conclusion a few years 
[In accordance with a suggestion made by 
sssor Bach, the Internationale Verband der 
kessel-Ueberwachungs Vereine has indeed 
ly resolved, at the Elberfeld meeting, that 
such plates should be used in the manu- 

_ of boilers, steam-chests, &c, which do 
lergo greater losses in toughness at higher 
‘tures than the actual state of the metal- 

f iron conditions.” (We translate literally.) 
x Bach does not draw any general conclu- 
His experiments indicate the superiority of 
ld steel over hard steel, however. Eichhoff 
this out in the Zeitschrift des Vereines 
her Ingeniewre. It had been urged that the 


yield, and we thus get an upper and a lower limit 
for the yield-point. Indicating these limits respec- 
tively by o, and o,, the tensile strength by Kz, and 
the elongation by q, Bach found in four specimens 
of the same mild steel the following values, at 20 
deg. Cent. :— 
o, = 2911 2608 2880 
(18.34 tons (16.43 tons (18.14 _ 
r - in. rT 8q. In. r - in, 
pe 7. ) pe AA ) pe coe 


2 = 21 
(13.36tons (13tons (13.2 enh =) 
per sq. in.) per sq. in.) per sq. in. per sq. in. 
K, = 3185 3ib9 3205 3172 kg./sq. cm. 
I (20 tons (20.19 tons (20 tons 
per sq. in.) per sq. in.) per sq. in.) per sq. in.) 
33.4 35.4 36.6 


2810 kg./sq. cm. 
(17.7 tons 
per sq. in.) 
2095 kg./sq. cm. 
(13.2 tons 


(20.1 tons 
qI= 32.2 per cent. 
The o, were hence much smaller and more uniform 


than the o,, and this proved generally to be so, 
though the differences between the o, and o, were 
not always so great. As regards the expected in- 
fluence of the length of the period of loading, Bach’s 
experiments are not concordant. 
ome rods were finally tested in the state in 
which they arrived from the mill—i.e., not espe- 
cially annealed, as they had been for the main 
experiments. With three of these rods of the same 
material the following values were obtained :— 
o, = 2152 1897 1896 kg./sq. cm. 
(12 tons (12 tons 
rT - in. r » m. 
1886 ' 1861 cm. 
(11.7 tons (13.2 tons 
per sq. in.) 
3284 


i sq. in.) 
(20.7 tons 


per sq. in.) 
287 kg./sq. om. 
r sq. in.) 
std 


K. = 3291 
(20.73 tons 
per sq. in.) 

q = 34.8 


(20 tons 

per sq. in.) 
38.6 per cent. 
In thisinstance, then, the upper limit had descended 
to the lower yield-point, and the latter appears to 
be the more characteristic, and the upper yield- 
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point more an accidental quantity. It will, in any 
case, be necessary to specify, in stating the results 
of tests, what is meant by yield-point. With 
higher temperatures, we have seen, the yield point 
becomes indistinct in mild steel; and materials 
like copper and bronze have no definite yield- 
points. In Krupp’s works the following practical 
rule has been adopted :—That stress is entered as 
elasticity limit which produces a permanent elonga- 
tion of 0.03 per cent. in the length of the rod. 





THE LOCOMOTIVE TRIALS AT THE 
8ST. LOUIS EXHIBITION. 
(Ooncluded from page 353.) 

2. Tue Locomotives TesteD ; ParticuLaRs 
OF AND DATA OBTAINED. 

Ir was thought advisable when selecting locomo- 
tives for trial that those differing as widely as 
possible in type should be selected, in order not 
only to broaden the field of investigation, but to 
obtain results affording the greatest range of com- 
parison. Twelve locomotives, of which eight were 
actually tested, were chosen, the latter, in order of 
their trials, being as follow :— 

Locomotive No. rg of the Pennsylvania Railroad. 


Lyke Shore and Michigan 
Southern Railroad 


” ’ 





alluded at the beginning of this article. This sum- 
mary, which we now take the liberty of quoting, 
is naturally prefaced by the following reservation 
‘*concerning the limitations which apply to any 
summary, since any attempt to summarise must 
necessarily pass over important facts, and must in 
some cases involve statements which, because of 
their incompleteness, are not entirely free from 
objection.” 


‘* Boi.er PERFORMANCE. 


‘* Contrary to a common assumption, the results 
show that when forced to maximum power, the 
large boilers delivered as much steam per unit area 
of heating surface as the small ones. 

‘* At maximum power the majority of the boilers 
tested delivered 15 Ib. or more of steam per square 
foot of heating surface per hour; two delivered 
more than 14 lb. ; and one, the second in point of 
size, delivered 16.3 1b. These values, expressed in 
terms of boiler horse-power per square foot of 
heating surface, are 0.34, 0.40, and 0.47 respec- 


tively. 

“Phe quality of steam delivered by the boilers 
of locomotives under constant conditions of opera- 
tion is high, varying somewhat with different loco- 
motives, and with changes in the amount of power 
developed, between the limits of 98 3 and 99 per 














re from the stack of solid particles . 
uel. 

“ Relatively large fire-box heating surface appears 
to give no advantage, either with reference to ca) ),- 
city or efficiency. The fact seems to be that : he 
tube heating surface is capable of absorbing sich 
heat as may not be taken up by the fire-box. 

‘* The value of the Serve tube over the plain tube 
of the same outside diameter, either as a means 
for increasing capacity or etliciency, was not dcti- 
nitely determined. 

‘*The draught in the front end for any given rate 
of combustion, as measured in inches of water, 
depends upon the proportions of the locomotive 
and thickness and condition of the fire. Under 
light power its value may not exceed an inch, but 
it increases rapidly as the power is increased. 
Representative maximum values derived from the 
tests lie between the limits of 5 in. and 8.8 in. 

‘Insufficient openings in the ash-pan and the 
mechanism of the front, and especially the dia- 
phragm, are shown wt the tests to lead to the 
dissipation of considerable portions of the draught 
force. 


if 


‘¢ THe ENGINE. 
‘* The indicated horse-power of the modern simple 
freight locomotive tested may be as great as 1000 or 
1100; that of a modern compound passenger loco- 


























9 585, ,, ee Central Rail- | cent. motive may exceed 1600 horse-power. 
aie ‘The evaporative efficiency is generally maxi-| ‘‘The maximum indicated horse-power per square 
” 99, —, A woes i and/ mum when the power delivered is least. Under foot of grate surface lies, for the freight locomo- 
212, Pennsylvania Railroad, |COnditions of maximum efficiency most of the | tives, between the limits of 31.2 and 21.1; for the 
‘s “ ylvania Rai 3 . - “ae a 
* £35, |, Atchison, Topeka, and | boilers tested evaporated between 10 lb. and 12 lb. | passenger locomotives, between the limits of 33.5 
Santa Fé Railroad. of water per pound of dry coal. The efficiency | and 28.1. 
TABLE I.—PRINCIPAL DIMENSIONS AND DETAILS OF LOCOMOTIVES TESTED. 
| ee we Ge ae ge rapes & SE Be ae 
| | tS) ey gE 63, fs ag) 2 HE 
8 23° ig | ae g 2 ¢ §£ |S = 53 | uve ua Z 
| 2 ies ‘= (33 oe & |G Bae a3 | Fis 253 e | ‘Type of Link 
s Tyre. | ‘be oe ae g | a 2 sche & Ss  3e22 te e 3 ve i 
am By Fy 7) « we. | ee = Ss ‘ e | ols =3 § | > otion. 
§ | 4 & | 2 , |\S8\ 3 Fd | — iH | < - @ 2 | 8 8 no mz @ zEés | - 
4 | | £6 |£ (88) 238) ¢ 8 : 2/28) & | &2 | 23 Sioa .% 
§5| 3 a3 | sf £ is $38 | f - r g $2 #5 | $s | 233 age8) zB 
a | & | eo | as La a E B18 18 16 8 Be | ee | gee EKsee| B 
| Ib. Ib. in. | in. | in. | in | Wb. “| |8q. ft. in. in. eq. ft. | sq. ft. | sq. ft. 
Tite H sq. in. | . 
1499, 3impe, 2.5.0 --| 194,200 | 173,200 22 2 | 66) 71 205 Belpaize ; / 40.2 © 873) 2 | 164.5 | 166.4 | 2677.27 | 2843.67 2482.26 | Siperten Stephenson 
| | | wide | | | jancec 
734|Simple, 2.8.0 ..| 181,800 | 162,600 21 30 63 68.875 | 200 | Narrow on | 33.76 333 2 | 178.94 | 218.92 | 9638.97 | 2857.89 | 2541.22 | Allen- 
| = of | Richardson 
585) Irces compou id, 2.8.0..| 189,000 | 164,500, £3 & 35 | 32 | 63 | 70.125 | 210 Radial stay 5 49.43 363 2 190.38 | 165.69 | 3015.34 3181.03 | 2819.20 H.-P. Piston, ‘s 
| | | wide | | -P. Allen- 
} | Richardson 
929 janta Fé type Sutton. 285,740 | 233,760 19& 32 32 66.5) 81.05 | 225 | Radialstay 5841 393 | 2.25 238.5 | 216.86 4601.00 4817.36 4306.13 Piston ” 
compound, . | | | | 
2512! Atlantle De Glehn com.) 164,000 | 87,850 14,4, &23}}) 254) 80 59.664 225 Belpaire | 33.89 139 | 2} 176.14 | 177.28 | 1468.87) 164615 | 2656.48 | “‘D” slide, | Walschaert 
| pound, 4.4.2 | | scott! | eS eee 
535|Atiantic 4 - cylinder| 201,500; 99,200 15&25 26/79 69 220 | Wagon top 48.36 273 2} | 225.14 | 220.3 3016.71 | 3237.01 | 2902.05 | Piston Stephenson 
eo compound, | | re — 
| ° | | | simp 
628/Atiantic 4- cylinder| 183,350 | 65,850 14/, & 22 | 238) 78 | 62.94 200 Wide ($29.06) 241 2 | 148.78 | 105.59 1511.94! 1982.16* | 1753.15* | H.-P. piston, | Hensinger von 
| with euperheater 4.4.2 hs | | | aio 
with superheater, 4.4. | } | an 
woes ee 4 - cylinder! 200,000 110,000| 154 &26 26 | 79 72.25 220 we 49.90 | 300 | 2 | 191.29 | 151.69 | 3255.27 | 3406.96 | 3000.05 | Piston | Stephenson 
bal. compound, | | } | } 


ae 


| | | 








Locomotive No, 628, constructed by the 
“eed - Actien - Gesells- 
c e 


Han- | falls as the rate of evaporation increases. 





When 
the power developed is greatest, its value com- 


3000, of the New York Central and monly lies between limits of 6 lb. and 8 lb. of water 
Hudson River Railroad. | Pet — of dry coal. 


he observed temperature of the fire-box under 


Of these locomotives, Nos. 1499, 628, and 3000 | low rates of combustion lies between the limits of 
were described and illustrated in our issues of | 1400 deg. and 2000 deg. Fahr., depending appa- 


October 7, July 8, and October 21, 1904, respec- | 
tively, and locomotives of precisely the same c 
and type as Nos. 929 and 535, but differing slightly 
in dimensions, in No. III. of our articles on the 
** Locomotives at St. Louis,” which appeared in | 
our issue of June 10, 1904. In order, however, to | 
admit of comparisons being readily made, we give | 
the annexed Table I., containing ageeroane in addi- 
tion to Table II., page 495, which gives a summary 
of the average results obtaired during the trials. 

It should be observed that in the laboratory 
designation in the second column of the tables of 
results the first figures indicate the approximate 
speed in revolutions per minute, the second the 
approximate cut-off in percentage of stroke (high- 
pressure cylinder), while the letter signifies that 
the regulator was full (F) or partly (P) open. 


3. Tae Conctusions TO BE DRAWN FROM THE 
Resvu_ts oF THE TRIALS. 


A critical analysis of the data, illustrated with | 


numerous curves, is included in the report, as well | 
as the general summary of conclusions to which we | 








| deg. Fahr. 


rently upon characteristics of the locomotive. 
the rate of combustion is increased, the tempera- 
ture slowly increases, maximum values generally 
pine between the limits of 2100 and 2300 deg. 
‘ahr. 

‘*The smoke-box temperature for all boilers, 
when worked at light power, is not far from 500 
As the power is increased the tempera- 
ture rises, the maximum value depending upon the 
extent to which the boiler is forced. For the loco- 
motives tested, it lies, in most cases, between 600 
deg. and 700 deg. 

‘* With reference to grate area, the results prove 
beyond question that the furnace losses due to 
excess air are not increased by increasing the area. 
In general, it appears that the boilers for which 
the ratio of grate surface to heating surface is 
largest are those of greatest capacity. 

**A brick arch in the fire-box results in some 
increase in furnace temperature, and improves the 
combustion of the 





As | 


* Including superheater with a heating surface of 283.79 square feet, and consisting of 241 tubes 29.92 in. in length. 


‘‘The steam consumption per indicated horse- 
power hour necessarily depends upon the conditions 
of speed and cut-off. For the simple freight loco- 
motives tested, the average minimum is 23.7. The 
consumption when developing maximum power is 
23.8, and when under those conditions which proved 
to be the least efficient, 29.0. ; 

‘‘The compound locomotives tested, using satu- 
|rated steam, consumed from 18.6 lb. to 27 lb. of 
| steam per indicated horse-power hour. Aided by 
|a superheater, the minimum consumption 1s re- 
| duced to 16.6 Ib. of superheated steam per hour. 
| “Tn general, the steam consumption of simple 
locomotives decreases with increase of speed, while 
that of the compound locomotives increases. From 
this statement it appears that the relative ad- 
vantages to be derived from the use of the com- 
pound diminish as the speed is increased. 

“Tests under a partially opened throttle show 
that when the degree of throttling is slight t! e 
effect is not appreciable. When the degree «! 
throttling is more pronounced, the performance 's 
less satisfactory than when carrying the same lca: 
with a full throttle and a shorter cut-off. 


‘¢ THe Locomotive as A WHOLE. 


“The percentage of the cylinder power whic’. 
appears os stress in the draw-bar diminishes w'' h 
the increase of speed. At 40 revolutions jr 








‘*The loss of heat through imperfect combustion 
is in most cases small, except as represented by 





minute the maximum is 94, and the minimum 7’. 
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a : z . le zz : | ‘ : 
_ f=] — / ~e . on 2c eS we oe = * | ee . e “2 
S oa os Q Zook m r-) 2 3&4 . . | gee, — ~ =o 
2 pe fe gf gk ii’sto *, 229 EiR2 2G JES GBS |2ckgix| eG i; ga | Osa | Bea | ged | deg Ste 
E $8 8" 82°19. .28 of cise i “ae (Seas s is 5 ge oaeiSen ote zee = a” gs s= 2. 23% 
% §S Ge 32 2s Esgtsed SE sslg 2353 29388 Be TRB LEE ob O86 (sce ba | oe] Ce | oe! oe # He 
~ So e > 3s=¢ Ee hae) = ea = cS) ae*5= Ssoe uk 6 |s088 Sn s 2 3 Sine > «5 & o : 

E gh ge g8 gam 250ak ss BR gehs | fata seass Sam Pos Fabken Ena) Sea Ema FL | Pas | PRG | PRs | Pas & gst 
e - 196. 19% 19). 268to27l. 203. 217. 220. 222, $33. | su. | 7. 879. | $83. | 395. 265. | 880. 334 881. 885. 350. | 399. 
Locomotive No. 1499.—PeNNSYLVANIA RatLRoaD ComMPANY. 

110 40-20 F | 2.50, 40.83 | 6.70 22.44 Full; 2004 ; .. | 4. {11161 10,787 11 53 365.7| 280.6 | 85.1 15,706) 2.94 3.84 2833 | 36.91 | 78.93) 4.71 
111. 40-30 F | 8.000; 40.42 | 6.72 30.45 » | 2084 202.4 = 1368 | 12,823 11.24 454.5. 373.5 81.0 20,864 2.91 3.54 27.29 | 83.21 77.45) 5.13 
103. 80-20 F | 3.000} 92.74 '15.40 22.80 ie 197.6 197.3 2.08 2089 17,022 9.85 650.0 617.0 188.0 12,687, 3.13 3.94 25.51 | 3207 67.25' 4.57 
109 80-20 F | 3.830) 81.69 13.55 £0.88 ey 191.6 ie Ky 209% 15,255 8.78 687.6) 481.2 106.4 18,314) 38.47 4.24 25.31 | BO&S 60.92 4.45 
112 80-30 F | 3.000, 79.78 18.24 29.24 ae 200.7 199.6 2.50 2767 19,048 | 8.25 779.3 629.8 149.5 17,831| 3.48 4.30 23.92 | 20.59 55.04 4.16 
lis 8037 F 3.000) 80.69 /13.40 $9.34 te 201.4 194.6 3.60 3448 23,454 | 8.15 930.5 789.2 |141,8 22,078) 3.68 4.23 24.70 | 29.12 58.15 4.01 
10s 80-40 F | 2. 79.68 |13.23 41.44 és 183.8 161.0 4.86 3940 22,460 | 6.83 895.2! 783.4 161.8 20,779) 4.33 5.29 | 24.69 | 30.14 | 47.88, 3.50 
11¢, 12030 F | 3000 120.12 19.95 31.33 - 198 7 195.7 3.70 3516 23,252 | 7.92 975.1| 788.1 187.0 |14,813| 3.64 4.38 | 23.43 | 28.99 55.57) 3.21 
115 120-35 F | 3.000 120.63 20.04 33.96 - 193.1 188.2 4.€6 | 4041 24,982 | 7.40 (1036.1) 848.6 187.5 15,883) 3:84 4.69 23.74 28.98 50.59) 8.8% 
102 160-20 F | 3.500 | 1€0.38 (26.63 22.16 ne 189.3 187.4 2.94 8271 | 20,275 | 7 46 803.8| 615.5 187.8 | 8,666| 4.00 5.22 24.78 | 82. 44.40) 8.62 
105 160-27 F 3.000 | 157.64 26.20 28.(3 es 181.6 169.4 3E9 3829 | 22,934 | 7.19 951.4} 693.5 257.9 | 9,929/ 3.96 5.43 | 23.73 | 82.55 | 47.04) 817 
113, 160-80 F | 1.000 | 158 73 26.37 30.12 ~» | mae 175.7 8.70 | 4001 | 23,755 | 7.11 | 968.2) 762.0 206.2 | 10,835; 4.07 5.17 | 24.17 | 80.71 4819) 3.45 
106) 160-84 F | 1.000 | 160.91 26.73 32.92 » | 185.9 163.7 3.91 4627 25,722 | 6.69 (1050.3) 7742 (276.1 (10,863; 434 5.89 | 24.15 | 82.76 45.47) 295 
117| 160-85 P | 2.167 | 160.63 26 68 35.30 8 | 2018 165.4 4.25 4163 | 25,665 | 7.39 (1023.7) 775.7 (248.0 |10,902| 4.00 5.28 | 24.69 | $2.58 4869 3.29 
101 160-40 P | 3.000 160.50 26.66 42.14 2 | 176.9 110.9 4.21 4252 | 23,550 | 6.63 851.7| 648.3 2084 | 9,118) 4.93 6.48 | 27.80 | 85.87 | 45.87! 2.77 
104, 160-45 P | 2.000 | 160.84 26.72 45 09 24 | 172.1 103.0 4.07 3882 23,726 | 7.82 803.1| 596.0 207.1 | 8,366) 4.77 6.44 29.19 | 39.33 50.51 2.82 
114, 160-50 P | 1.000 160.€2 (2671 | 49.80 3 172.9 | 940 | 357 | 3723 23,894 | 7.68 | 682.1) 511.7 (170.4 |*7,182) 5.40 7.19 31.62 | 46.16 | 50.42| 2.41 
Locomotive No. 734.—Lake SHore and Mionican Sovurnern Ratnway Company. 

201; 40-20 F | 3.00 } 40.34 ; 7.56 19.15 Full 192.8 - 1.38 1109 | 9,285 10.038 209.4) 282.5 | 66.87)11,681; 3.53 | 4.55 29.56 | 388.07 | 65.20, 8.77 
202 40-80 F 3.00 | 40.46 | 7.59 £0.73 sa 199.9 199.9 2.38 1412 | 12,638 10.74 434.4, 401.7  32.69/19,860 3.10 3.36 27.78 | 30.05 71.34 6.22 
£03 40-40 F 2.17 | 40.11 | 7.52 41.27 é 199.6 198.4 3.06 2027 15,519 9.18 | 550.4) 491.8 58.64 24,592 3.55 3.98 27.31 | 30.67 | 58,57 4.28 
204, 80-45 F 2.87 79.99 14.99 43.93 v3 178.0 175.5 5.70 4468 -| 23,£86 6.35 | 901.1) 817.5  83.62,20,444) 4.88 5.39 26.11 23.79 | 41.53 8.19 
205! £0-20F 3.00 80.46 18.09 17.32 ‘ 200.3 & 2.90 1781 | 14,065 9.47 | 527.0) 4632 63.78 11,515, 3.28 3.738 25.89 20.46 | 61.53 459 
206 80-30 F | 3.00 | 80.07 15.01 20.66 et 201.8 200.38 4.15 2729 | 19,665 8.64 | 782.6 732.0 50.6018,288| 3.41 3.65 21.55 26.26 | 56.32 4.72 
208 S040 F 3.0C | £0.00 14.99 40.69 ic 204.0 202.6 5.85 4152 | 24,544 7.09 | 962.5 894.6  67.9022,871| 4.22 454 24.93 26.82 46,28 3.79 
209 160-20 F 3.00 159.31 29.87 21.07 a 201.5 201.1 4.59 $435 22,335 7.71 | 865.6) 785.8 80.26 9,861| 3.86 4.25 25.11 27.69 60.90 4.04 
210, 160238 F 2.15 159.94 |29.98 28.32 sa 198.5 196.3 5.83 4096 | 23,975 7.01 | 953.7, 850.8 10288 110,612) 4.22 472 24.67 27.66 45.74 3.64 
211 160-27 F 1.17 160.01 30.00 28.69 oo | we 175.3 5.73 5061 26,265 6.20 | 994.8 860.5 184.13 10,755; 5.02 5.80 26.0% 80.11 | 40.28 2.95 
212 160-26 F 3060 1€0.382 30.04 27.37 oo. | aa 190.7 5.91 4695 | 25,610 6.52 | 1053.9 896.8 167.10 11,188; 4.33 5.16 23.92 2812 | 41.81 8.27 
913 1€0-40 P 3.00 | 1€0.39 (30.07 39.76 1.40 | 202.6 130.8 5.85 4505 24,860 6.60 | 886.8 801.6 85.22 9,008; 5.01 5.54 27.64 30.58 42.62 3.06 

214° 40-20 F 1.00 | 89.58 | 7.42 19.35 Full 198.4 Cd AP % 33 - 306.0 251.8  54.18/12,725 
215 80-20 F 1.00 | 80.13 |15 02 19.€6 ie 199.5 = ie a 3 a: 569.0 474.6  94.43)11,847 
216 380-40 F_ 1.00 79.49 14.90 40.11 # 198.7 nie aa a sie 955.1 874.3 80.82 22,001 
217 160-40 P 1.00 | 159.28 29.85 38.54 1€0 199.3 117.8 5.25 3975 24,304 7.34 | 799.5, 759.4 40.11 9,540, 4.91 5.17 30.11 | 81.70 | 4887 38.37 
218 160-40 P 2.08 | 160.10 30.01 39.02 1.25 200.8 124.7 5.47 4509 24,564 .6.51 | 865.2 843.5 | 21.71 10,588, 5.14 5.28 | 28.01 28.73 | 42.65 8.97 
219 160-30 P 3.00 | 158.82 29.77 20.95 1.25 200.7 137.1 5.02 4079 24,030 7.93 | 923.4 §87.4 -85.9910,546| 4.34 4.78 25.58 28.15 45.03 353 
220, 160-26 P | 8.00 | 160.5 30.00 24.59 2.00 201.6 | 193.9 5.35 3950 23,646 7.16 | 942.4 807.8 134.64 10,096 4.12 4.81 24.67 | 28.78 45.52 3.49 
921! 120-35 F | 0.50 | 118.90 '22.28 38.70 Full 189.4 cp 6.40 + 10982 957.3 140.86 16,104 
992/ 120-40 F 0.50 | 119.87 32.38 87.5 -. 187.9 “ 7.£0 Je 5 1097.6. 999.3 98 2816,744 | 
Locomotive No. 585.—Micuicgan Central Rattroap Company. 
301, 40-48 F, 3CO | 40,00 | 7.49 43.1 Full 209.2 204.3 | 0.68 1027 | 9,358 10 §9 442.5; 411.5 | 30.98/20,605| 2.22 2.38 | 20.20 21.72 | 70.34) 7.15 
802 40-45 F 3.10 | 89.99 7.49 45.3 & 209.1 204.0 | 0.74 1013 | 10,009 11.82 | 477.4) 442.2 35.22 22,149) 2.03 2.19 20.09 21.69 76.88| 7.82 
303 40-48 F 3C0 | 4C.01 7.49 48.6 ie 210.1 208.5 0.88 1073 10,801 12.01 512.0' 481.6 | 30.43 24,105, 2.01 214 «20.27 2.65 7842 | ROE 
305 §9-45 F 3.00 79.86 14.96 45.7 ja 209, 204.7 | 1.95 1770 | 16,867 1L.41 810.6 773.3 | 67.33 19,398! 2.05 2.23 19.54 21.24 | 74.16 7.63 
206 80-42 F 3.00 £0.18 16-01 | 42.2 af 205.8 202.0 | 1.43 1683 15,223 10.0 734.9| 675.7 | 59.21 16,879! 2.23 242 2015 | 21.92 70.29) 7.08 
£08 80-53 F 3.00 , §0.00 14.98 52.8 me 206.4 208.9 | 237 2087 18,800 10.77 932.2 871.4 | 60.80 21,815 2.19 2.34 19.69 21.06 | 68.96 7.22 
39 §0-57 F 2.00 | 79.98 14.98 57.5 i 210.9 210.9 | 3.19 2559 21,300 9.97 1040.7. 980.0 60.71 24,539) 2.41 2.56 20.03 21.27 64.18 6.64 
$11 120-51 F 0.50 | 117.98 '22.(9 £0.6 mA 209.6 2.81 oy ee hee 998.2' 900.8 97.38) 15,297 
312 160-47 F 300 | 1€0.02 29.97 49.6 ae 29.0 202.7 | 274 2687 21,054 9.24 890.1 730.1 160.02, 9,188 2.96 8.61 23.18 28.27 60.41 4.77 
313 160-50 F 3.0 | 1€0.01 29.97 50.7 ~ 209.3 207.7 | 3.65 2767 28,082 9.97 $91.6 823.6 168.02 0,308 2.74 3.30 22.80 | 27.45 64. 6..6 
316 1€0-62 F 1£0 | 159.97 29.96 64.3 os 175.1 169.4 5.02 8876 24,801 7.66 1001.3) 859.7 (41.65 10,762 3.82 4.44 24.43 2845 49.81 3.86 
317 160-50 P 1.83 | 159.95 29.96 51.5 19 208.7 177.0 | 278 2444 20,486 10.04 910.4 727.0 (188.85 9,102' 2.62 3.28 21.93 27.62 64.62 6.17 
$18 160-61 P 3.00 | 160.03 29.97 60.3 17 210.7 160.5 | 3.38 | 2738 | 22,463 9.81 937.7' 761.4 |176.26 9,530, 2.87 3.54 23.56 29.01 63.21 4.80 
319 1€0-€5 P 3.CO | 1€0.01 £9.97 €6.0 19 208.3 136.5 3.66 2638 22,900 10.83 934.2, 737.5 |196.82| 9,236| 2.79 352 24.14 39.56 | 67.83 - 4.86 
Locomotive No 929.—Atouison, Topzka, AND Santa Fé Ratwway System. 
401} 40-27 F | 3 40.01 | 6.719 26.6 Full 215.4 211.2 0.51 | 1111, 10,766 11.63 $91.6; 3834.6 | 56.67/18,680! 278 8.20 26.47 | 80.97 | 74.81) 5.97 
402! 40-35 F 8 40.00 , 6.718 23.9 a 213.5 208.8 0.€3 1465 | 13,074 10.72 510.8; 443.9 | 66.91|24,784 2.78 320 24.80 28.63 | 69.23 6.33 
43) 4040 F 3 $9.97 6.714 40.8 oy 213.5 | 2088 0.91 1751 | 15,204 10.43 633.6, 557.8  76.85/31,181' 2.69 8.06 2333 26.58 | 66.82 65.51 
405| &0-30 F 3 £0.00 18.425 28.8 se 214.2 | 210.2 1.06 | 1666 | 15,384 11.05 631.4) 6(9.6 121.77/14,224, 2.67 319 43.67 29.83 71.75 6.37 
407| 80-40 F 3 £0.00 13.455 41.4 ee 212.0 | % 8.0 2.29 | 2651 | 28,282 10.52 (1088.8 964.7 |124.11/26,929| 2.39 270 20.98 23.68 | 67.80 6.29 
408) £0-55 F 3 £1.28 13.652 51.4 M 213.5 206.3 8.68 - | 4299 | 30,603 8.56 (1257.9 1136.2 |119.70/31,240 3.37 8.74 24.04 2660 54.69 4.51 
410; 60-20 F 3 (0.00 '10.(77 26.1 ve 214.1 | 29.7 0.72 | 1437 | 13,590 11.28 611.3: 410.7 | 100.62/15,285) 2.73 $39 25.80 82.12 74.62) 5.09 
411| 60-85 F 8 €0.C0 (10.077 33.7 ee 216.3 211.5 1.95 | 1985 | 16,778 10.44 705.2, 598.6 106.61 22,279 268 3.16 28.22 27.36 | 67.24! 6.38 
412! C040 F 18 €0.€4 |10.184 41.9 es 216.7 211.8 1.63 | 2381 | 19,808 | 10.00 8&8.8| 787.6 101.20|29,005' 2.63 2.96 21.84 | 24.65 | 63.55 5.65 
Locomotive No. 2512.—PeNNSYLVANIA RaILRoAD ComPANY. 
501 3.00 ; 80.00 |19.13 26.9 Full 212.0 208.7 0.38 C90) 6,990| 1219 | 3104) 277.7 | 82.76) 5,448) 2.09 2.84 | 21.20 | 23.70 | 78.55) 7.96 
5028 1.83 | 80,05 (19.14 39.1 Be 215.2 210.8 0.92 1005 =: 9,684 11.58 495.7 439.7 | 55.95 8,615) 1.94 2.19 | 18.60 | 20.96 | 74.88' 7.8y 
505 160-33 F | 1.67 | 159.96 |38.25 25.2 a 219.7 215.2 1.40 1157 | 10,889 11.81 | 524.5 448.0 | $1.49| 4,343) 2.12 2.52 | 19.95 | 23.77 78.29) 6.76 
506 160-33 F | 3.00 | 160.00 /38.26 27.3 “s 219.6 214.7 0.84 1259 11,514 10.97 524.5, 453.8 | 70.70| 4,448| 2.81 2.67 21.15 | 24.45 70.68 6.36 
507, 160-48 F | 8.00 | 160.00 |38.26 38.4 . 214.6 266.2 2.42 2247 16,382 8.94 869.3 609.7 (199.58) 5,976, 2.69 3.57 19.60 | 26.01 56.87 4.70 
508 160-2 F | 3.00 | 160.00 |38.26 49.7 ‘s 206.4 20.4 3.£3 80388 19,977 7.90 | 944.6 842.9 (101.67/ 8,262! 3.14 8.52 | 20.67 | 23.16 | 51.85) 4.86 
510 240-j¢ F | 2.00 | 240.00 |57.89 | 27.7 i 212.5 £09.6 1.64 1761 18,508 9.24 | 596.8) 358.4 (243.42) 2,309, 2.86 4.88 | 21.95 | 87.06 659.93) 3.54 
611, 240-32 F | 2.00 | 240.00 |57.89 29.8 re 218.9 209.7 3.13 2395 15,430 7.90 653.2 660.7 | 92.47| 8,664 3.52 4.10 | 22.69 | 26.42 51.35 4.18 
512 240-38 F | 2.00 | 289,69 [57.39 | 34.2 as 217.5 207.1 3.56 2641 18, 8.36 | $02.8 653.1 149.25) 4,268) 3.17 3.90 | 21.62 | 26.66 | 55.99! 4.53 
513 280-38 F | 1.24 | 279.99 29.2 se 215.0 £04.4 3.27 | 2807 | 19,115 | 2.10 682.5; 510.1 |172.88| 2,857| 4.10 5.48 | 27.05 86.19 61.48! 3.06 
Locomotive No 533.—AtToastsox, Tozaxa, avo Sanra Fi Rateway System. 
601 £0-30 F | 3.00 ; 80.00 )18.79 26.7 | Full 217.6 210.0 |) 0.88 875 | S844 | 1217 | 26.2) 308.5 | 52.69) 6,058) 234 2.75 | 28.67 | 27.77 | 78.48! 6.18 
602 80-35 F 3.00 | 80.0 [18.79 | 81.0 me 215.7 2081 | 1.18 | 11€9 | 10,791 11.13 79.0) £08.2 | 85.77 7,847) 2.35 286 | 21.67 | 26.39 | 71.06 | 5.89 
603 80-45 F 3.00 | §0.C0 |18.79 $7.6 oe $21.0 2134 | 1.60 | 1881 19,024 11.38 670.4| 01.0 .37 9, 2,34 2.66 | 21.91 | 24.94 |78.65 6.44 
604 £0-55 F 800 | 80.01 |18.79 13.0 od 220.4 2120 | 262 | 2088 17,047 10.16 &(8.4) €42.8 166.10 12. §15| 2.48 3.12 20.56 35.88 | 64.50 5.41 
€0F 160-35 F 1.86 | 160.00 |37.59 36.1 Hie 220.6 211.4 | 230 | 2055 | 17,5C6 10.88 | 877.1] 755.0 122.06 7,633) 2.28 2.65 19.44 | 22.59 | 66.16 6.40 
606 160-45 F 2.00 | 160.00 |37.59 $3.0 Hi 219.2 210.4 | 284 | 2468 20,690 10.69 | £999) 872.7 127.15 8708) 242 2.77 20.17 | 2311 | 64.99 6.18 
607 180-55 F 3.00 | 160,00 \37.69 50.5 cn 221.9 211.8 | 4.64 | 8268 | 25,685 9.49 196.1, 1114.4 181.69/11,119| 2.47 2.87 19.41 | 22.58 | 02.48 6.04 
COs 240-50 F 2.00 | 239.89 |66.35 46.4 ee 221.2 | 911.6 | 5.59 | 4452 | 28,93 14 1414.6| 1022.8 £9231) 6,803) 3.10 4.29 | 19.99 | 27.66 | 60.12 3.95 
610 250-53 F 1.22 | 239.96 |56.37 62.9 - 211.4 200.3 | 7.27 | E881 | £2,672 6.7 /1549.4| 18046 244.79) 8,679) 8.72 4.41 20.82 | 24.73 | 44.05 8.83 
611 240-58 F 2.00 240.02 |56.2 51.8 a 221.0 210.3 | 6.59 | 8701 33,630 7.19 |1621.5| 1269.8 351.46 8,444| 3.47 4.43 20.48 | 26.15 | 46.05) 3.41 
61 50 F 1.60 280.00 |65.77 47.7 in 219.5 2093 | 5.58 | E1C4 | 80,681 7.24 (1459.7; §98.0 |561.€5 5,12) 345 | 5.60 | 20.73 | 88.70 | 47.97) 3.03 
Locomotive No. 623.—Hannoverscng Mascatnensau-Acrign-GeskLusoaarr. 
701 35 F | 3.60 | 80,CO 18.57 | $5.2 1€0.9; 183 194.6 |; 0,88 997 | 7,878 | 9.57 87.6 358.3 | 22.299 7,186 244 2.60 18,09 19,23 | 61.22) 6.50 
it 45 F 8.00 | £0.00 |1857 44.9 1192.0; 22.0 198.3 1.29 | 1206 | 9,176 | 9.95 480.5 446.4 | 34.10 9,016 2.34 2.52 17.82 1918 63.80| 6.65 
i -85 F 3.00 | 160.0 (87.13 7.6 281.6| 198.8 194.4 1.69 1621 | 11,282 | 9.68 622.9| 549.8 | 73.07 6,552 2.27 2.57 16.81 19.04 | 62.03| 658 
7 10 F 3.00 | 1€0.06 (87.15 43.2 180.9} 262.6 197.4 | 2.22 1832 12,788 911 728.9 645.5 §3.39 6,516 2.38 2.69 16.60 18.74 68.28!) 627 
107 45 F 283 | 160.CO (87.13 | 478 | 167.1} 1988 198.6 | 2.94 | 2679 165,193 7.30 818.7, 764.5 | 59.15 7,622) 3.15 3.40 17.86 19.26 47.88! 4.97 
708 100-45 F 217 | 160.00 '87.13 47.4 186.2} 197.0 190.9 | 357 | 2658 15,014 7.49 801.3 6€25 (188.74 6,690 3.21 3.88 1816 21.96 | 48.22) 4.37 
i -30 F 2.00 | 240.00 55.70 | 35.3 179.8 | 204.1 198.5 1.70 | 1592 11,157 918 631.2 6384 | 92.82 3,624 2.38 289 1667 19.54 89.49! @11 
71 85 F 1.00 289.48 (55.67 $8.8 179.4} 191.1 185.1 2.17 21€5 12,710 | 7.70 710.1 622.9 87.21, 4,208 2.96 8.87 17.36 19.80 49,22! 500 
7 40 F 1.88 260.00 £5.70 46.4 190.7| 187.0 179.9 3.70 | 3523 15,804 5.91 816.4 644.4 171.96 4,889 4.19 5.31 18.80 23.81 39.55/| 3.82 
7 OF 0.60 280.27 65.05 $5.8 171.5! 2042 | 1966 | 3650 | 2595 | 15,244 | 7.89 688.4: £93.7 | 04.76 8,422 3.53 4.09 21.29 24.69 60.73| 414 
L2comotive No. 3390.—New York Centrit anp Hupson River Rattroap Company. 
§ [5 F) 3.00 , 79.82 )1872 260 Full (9.4 207.0 ; 1.40 ) 1287) 19,314 11.¢8 6C7.4) 88.5 (178.91) 7,781, 2.17 3.17 20.78 | 80.36 | 75.84) 5.86 
SF) 8.00 | £0.00 [18.76 45.9 a 210.8 7.9 | 1.95 1749 | 15,318 10.49 714.4' €(6.5 107.97 12,121 2.84 9.75 20.47 24.11 69.00 6.18 
: 0-25 F | 8.00 | 1€0.C0 |87.52 £6.3 mn $22.2 218.6 | 279 | 2267 19,7 10.20 | 967.0) $04.6 72.44 8,940) 2.34 2.53 19.60 | 21.19 65.88 6.67 
é 45 F 8.C0 | 1€0.(0 [37.62 63.7 ’ 220.4 216.0 4.17 8113 25,422 10,01 | 1258.€' 1177.8 75.73 11,766 2.44 2 60 19.95 21.93 64.05 6.49 
§ £5 F | ¥.40 | 160.00 |87.12 67.1 en £21.4 216.3 | 6.29 | 4880 | 32,561 817 | 1490.5! 1278.8 211.78 12,780 3.23 8.77 21.57 25.14 | 53.05 4.55 
¢ U5 F 2.00 | 240.00 |5¢.59 $2.2 zs 218.7 | 2146 | 446 | 3024 | 24,477 9.91 |11428| 964.0 178.85 6,422 2.00 3.08 2105 24.96 63.95 6.52 
§ 60-60 F 2.00 | £89.69 |£6.2 46.6 a 219.6 | 2198 | 741 58U2 | 36,573 7.72 | 1629.8) 1470.1 159.71 9,796) 3.52 390 | 22.18 24.69 49.88 4.36 
t 10-55 F) 1.76 | 240.0 [£6.29 68.7 o 2123 | 152 | 8£6 6694 | 40,034 7.32 1641.4) 1475.6 | 165.88 9,881 4.04 4.49 2414 26.86 46.89 4.01 
$ 0-25 F 1.50 | 260,11 165.69 | $2.2 vs £20.0 | 215.6 4.77 3475 | 26,984 9.51 |1192.3) €8.9 223.44 5,530| 2.87 3.53 | 22.27 27.42 G6L81) 4.85 
s °0-40 F, 10 | 279.67 |€5.¢6 $a2 Me £5(.2 214.1 6 51 389 | £0,791 9.70 | 1868.9 1188.5 180.86 6,788) 2.60 8.23 | 22.19 25.55 | 62.11) 643 
t 40 F. 1.00 | 8£0.€0 |75.(5 | 41.0 * 252.3 215.8 6.68 08 | 31,818 7.91 (1885.7, 1045.4 290.28 6,224 3.64 4.65 23.61 8°.08 51.02 3.42 
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CONSTRUCTED BY MESSRS. BRUCE PEEBLES AND CO., LTD., EDINBURGH. 


(For Description, see Page 412.) 


























ELECTRIC WINDING PLANT AT COBBINSHAW, N.B. 





At 280 revolutions per minute the maximum is 87, 
and the minimum 62. 

‘*The loss of power between the cylinder and 
the draw-bar is greatly affected by the power of 
the lubricant. It appears from the tests that the 
substitution of grease for oil upon axles and crank- 
pins increases the machine friction from 75 to 100 
per cent. 

‘**The coal consumption per dynamometer horse- 
power hour for the simple freight locomotives 
tested is, at low speeds, not less than 3.5 lb. nor 
more than 4.5 lb., the value varying with running 
conditions. At the high speeds covered by the 
tests the coal consumption for the simple locomo- 
tives increased to more than 5 lb. 

‘** The coal consumption per dynamometer horse- 
power hour for the compound freight locomotives 
tested is, for low speeds, between 2 Ib. and 3.7 Ib. 
Results at higher speeds were obtained only from 
a two-cylinder compound, the efficiency of which 
under all conditions is shown to be very high. The 
coal consumption per dynamometer horse-power 
hour for this locomotive at the higher speeds in- 
creases from 3.2 to 3.6 lb. 

‘*The coal consumption per dynamometer horse- 

wer hour for the four compound passenger 
| ngage tested varies from 2.2 to more than 

b. per hour, depending upon the running con- 
ditions, In the case of all of these locomotives 
the consumption increases rapidly as the speed is 
increased. 

‘* A comparison of the performance of the com- 
porns freight locomotives with that of the simple 
reight locomotives is very favourable to the com- 
pounds. For a given amount of power for the 
draw-bar, the poorest compound shows a saving in 
coal over the best simple which will average above 
10 per cent., while the best compound shows a 
saving over the poorest —_ which is not far 
from 40 per cent. It should remembered, how- 
ever, that the conditions of the tests, which pro- 
vide for the continuous operation of the locomo- 
tives at constant speed and load throughout the 
period covered by the observations, are all favour- 
able to the compound. 

**It is a fact of more than ordinary significance 
that a steam locomotive is capable of delivering a 
horse-power at the draw-bar upon the consump- 
tion of but a trifle more than 2 1b. of coal per hour. 
This fact gives the locomotive high rank as a steam- 
power plant. 

**Tt is worthy of mention that the coal consump- 
tion per horse-power hour developed at the draw- 
bar by the different locomotives tested presents 
marked differences. Some of these are easily ex- 
plained from a consideration. of the characteristics 
of the locomotives involved. Where the data is 
not sufficient to permit the assignment of a definite 
cause, there can be no doubt that an extension of 
the study already made will serve to reveal it.” 

With this we regret that we must bring our 
article to a conclusion. Before doing so, however, 
we should like to point out that in spite of our 
remarks, in our description of the tests, on the 
method of regulating the speed of the locomotives 
tested, it must not be thought for a moment that 
we do not realise to the full the service the Pennsyl- 
vania Railroad Company has done the cause of loco- 
motive engineering by the erection of this plant at 
St. Louis. By so doing, they enabled engineers 
from all parts of the world to see it in operation, 
and, at the same time, to appreciate the necessity 
—that is, if we are to keep ahead of the times—of 
a more scientific form of trial than we are at 
present accustomed to, one which is often only con- 
fined to the mere actual running of a thousand 
miles without any particular test, either of boiler or 
of engine. The enormous expense of constructing, 
erecting, and running, this plant was borne entirely 
by the company, and the operations were conducted 
under conditions which those only who witnessed 
the general state of affairs during the first few 
months of the Exhibition can best realise. 

It is greatly to be regretted that the practical 
difficulties, and also the delay due to late delivery 
of important details of the plant, should have 
caused a curtailment of the trials; and no one, we 
are sure, at the time sympathised with the Penn- 
sylyania Railroad Company more than we did our- 
selves. Still it must be borne in mind that many 
a valuable lesson has been learnt from these self- 
same difficulties, and we do not doubt that, when the 
plant is installed at Altoona, means will be devised 
to eliminate defects, and that most valuable addi- 
tional information will be derived from future tests. 
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LITERATURF. 


Jahrbuch der Schiffbautechnischen Gesellschaft. Vol. VII. 

Berlin, 1906: Julius Springer. [Price 40 marks. ] 

Tue seventh year-book of the Schiftbautechnische 
Gesellschaft contains the proceedings of the two 
meetings, held during 1905, at Dantzic in May, and 
at Berlin in November, together with a list of the 
1113 members, and some literary contributions 
Daring the year thirteen members had died, and 
among these we regret to notice Lieutenant-Colonel 
José Castellote, of the Spanish Navy; Carl 
Scharowsky, who erected the great rotunda of the 
Vienna Exhibition of 1872, on behalf of Messrs. 
Harkort, and who designed many large halls, 
bridges, and shipbuilding yards; Carl Philippi, 
the reformer of the navigation of the Elbe, and, 
together with Bellingrath, the founder of the 
‘** Kette ” company (chain propulsion for tugs) in 
Dresden ; Hugo Hoppe, a member of the well- 
known Berlin firm; and Max Uhlenhaut, for 
forty-two years connected with Krupp’s works, 
first as chief of the crucible steel department, and 
later as one of the directors. 

One of the chief questions which have claimed 
the attention of the society is the suggestion of the 
ironmasters that soft steel should be used in ship- 
building, as being the most homogeneous and reliable 
partner distinguished by a high elastic Jimit and 
toughness, though somewhat inferior in strength— 
36 against 42 kilogrammes per square centimetre— 
to the material now employed. The shipbuilders 
objected that the proposal could not be entertained 
as long as Lloyd’s and the Bureau Veritas insisted 
upon their present high strengths ; and if it were, 
German shipbuilders would no longer be able to 
hope to secure any orders from abroad. A com- 
promise has now been effected, in so far as the 
German Lloyd and the shipbuilders have agreed 
upon a programme for tests to be conducted at the 
Material Priifungsamt in Gross-Lichterfelde, near 
Berlin. The whole question of ship classification, 
and its reform on an international basis, has also 
been under discussion. 

The volume before us contains a memoir on 
‘*German Shipbuilding in 1905,” contributed by R. 
Ditges, secretary-general of the Verein Deutscher 
Schiffswerften. The article shows that the German 
shipbuilders have reason to move cautiously. It 
i3 Sool on statistics published by two bodies—- 
the German Lloyd and the just-mentioned Verein 
Deutscher Schiffswerften, a more recent institu- 
tion. The latter classifies the ships as to the 
date of launching, while the former refers to the 
dates of the taking over of the ships. For this 
and other reasons the two statistics differ, parti- 
cularly as to the number of small ships; vessels 
built in the Imperial yards are not included in 
either statistics. According to the Schiffswerften, 
the gross tonnage of new German ships in the years 
1903, 1904, and 1905 totalled 227,124, 262,549, and 
342, 100 register tons ; and the values: 122,648,875, 
116,007,645, and 131,613,709 marks. There was a 
decline from 1900 to 1904, and a recovery in 1905 ; 
vessels aggregating 407,044 tons are now on the 
stocks. But it looks rather ominous that the orders 
from abroad have steadily decreased in recent 
years, from 464 vessels, valued at 26,777,000 marks, 
built in 1990, to 468 ships, worth 10,377,000 
marks, in 1903, and 639 ships, worth 10,393,000 
marks, in 1904; while the tonnage of ships built 
for Germany in other countries was in the years 
1901 to 1905 respectively : 110,396, 57,744, 37,038, 
17,611, and 92,589 tons. Mr. Ditges hence con- 
siders that the outlook hardly justifies the recent 
large extensions of many German shipbuilding 
yards. 

President Professor C. Busley presided over the 
May meeting at Dantzic, where Mr. A. C. Th. 
Miiller, one of the engineers of the Schichau firm, 
read a long paper on the ‘‘ Development of the 
Schichau Works at Elbing, Danutzic, and Pillau.” 
Ferdinand Schichau opened his workshop at Elbin 
in 1837 with eight men ; thanks to his ability an 
energy, to Carl H. Ziese and others, the firm now 
employs 6650 men, and has built altogether 772 
vessels, comprising 294 naval ships, torpedo-boats, 
and others. Professor H. Lorenz, of Dantzic, 
d'scoursed on the ‘*‘ Modern Development of Me- 
ch snics and its Importance for Shipbuilding,” with 
special regard te vibrations. During the discussion 
Mr. Willy Méller, of Hamburg, mentioned that 
the serious vibrations of the Campania had been 





ascribel to isufficient strength, and had been 





cured, both by strengthening the ship and by in- 
creasing the propeller pitch ; as the nature of the 
vibration problems was not understood in those 
days, before Svhlick’s investigations, the engi- 
neers had been extraordinarily lucky in this case. 
Mr. R. Frick, of the Langston Mooring Company, 
described some tests of the Langston mooring, 
conducted by the German Navy. Theanchor is a 
hinged pan, which is buried in the soft sea bottom 
with the aid of an hydraulic jet, and which will 
not drag even under excessive strains. Dr. Hans 
Goldschmidt’s demonstration of welding large 
masses on board by means of thermite called forth 
inquiries as to the effects of the intense local heat- 
ing and the dangers from shrinkage cracks. 

Before the Berlin meeting, over which the hono- 
rary president of the Gesellschaft, the Grand Duke 
of Oldenburg, presided, Professor W. Kiibler, of the 
Dresden Technical High School, discoursed on the 
supposed dangers of electric installations. He had 
compiled many interesting statistics, and he pro- 
tested, with full justification, we think, against the 
proposed inspection of electric installations by out- 
side officisls. The communication had little direct 
bearing on installations on shipboard, however. Dr. 
Rudolf Wagner, of the Stettin Vulcan, then gave a 
preliminary, but extensive, account of experiments 
with propellers. He places his propellers, coupled 
with a steam-engine of 300 horse-power, in a tank 
of oval ring section, of a total length of 4.6 metres 
(15 ft.), and determines the turning moment, 
the axial thrust, and the three components of the 
water circulation by means of Woltmann blades, 
and also of Pitot tubes. The paper, which is 
illustrated by many curves of stream lines and 
propeller shapes, is very interesting, and it led to 
an instructive critical discussion by Dr. Ahlborn, 
an authority in this field, Senator Zeise, and Dr. 
Fottinger. The latter stated that the evils of 
cavitation seemed to be much overrated, and 
regretted, with the other speakers, that Dr. Wagner 
had not relied on Pitot tubes in investigating the 
stream lines, which could not be studied with the 
aid of the Woltmann apparatus. Dr. Wagner, in his 
reply, was «ble to show that his experiments had led 
to the successful alteration in the propellers of the 
Kaiser Wilhelm II. The novel ‘‘anti-propeller,” 
which he recommends, consists of several guide- 
blades, radially about 0.8 or 0.9 of the length 
of the propeller blades, fixed to an aft projection 
of the oh whose diameter is increased; in the 
absence of a guide-tube, and in other features, this 
construction differs from similar suggestions by 
Parsons, Thornycroft, and others. In a more 
mathematical paper, Professor H. Lorenz laid 
down new rules for the theory and calculation of 
propellers, whose curvature should be radially and 
axially variable. 

Professor Walter Laas, of Berlin, described how 
he had, on the five-mast sailing ship Preussen, 
measured the height of sea-waves, about which so 
much uncertainty still prevails, with the aid of the 
stereograms and stereo-comparator of Pulfrich. 
He fixed three apparatus on board, and obtained 
thus three fields for observation, covered by the 
pairs of apparatus 1 and 2, 1 and 3, and 2 and 3. 
Sailing round Cape Horn to Chile in November, 
i904, he found the sea more quiet than he desired, 
and his waves did not exceed 2) ft. in height ; 
but he obtained some interesting curves, demon- 
strating that the séa-waves are much more complex 
than is oftenassumed. Dr. Kohlschiitter, who first 
applied this principle of stereo - photogrammetry in 
Kiel Bay, on board the Hyiine, produced some models 
of the Kiel Bay waves, not more than 0.72 metre 
(28 in.) in height, fully confirming this conclusion. 

Mr. O. Krell, of Berlin, spoke on ‘‘ Efficiency 
Tests of Ventilation Fans” on shipboard, and 
the ‘Obstruction Caused by the Armour Grat- 
ings,” which on warships are inserted in venti- 
lating - shafts. Driving his fans by Siemens- 
Schuckert motors at different speeds, he found 
that the three-dimension efficiency models formed 
very steep ridges, indicating that a slight alteration 
in the arrangement would very strongly affect the 
efficiency. Connecting a large fan with a suction- 
pipe 4 metres (14 ft.) in length, built up of two 
pieces and elbows, joined at various angles, he 
observed that the position of the gratings and 
their shape had considerable influence on the pres- 
sure gradients, which he investigated with the aid 
of the Schultz-Krell apparatus, which we noticed 
some time ago.* Grating-bars, rounded off on 








* See EnGIneenine, vol. Ixxvii., pages 629 and 688. 


the one side to meet the air current, and sharp 
wedge shaped on the other, proved particular|; 
efficient in diminishing the eddy currents. Bu: 
good results were also ob‘ained with stronger gr ii 
ings, more acceptable to the naval authorities. Fo 
the ordinary ventilating speeds used on board, the 
shape of the bars does not much matter; this was 
inted out by Mr. Wellenkamp, and conceded |) 

r. Krell. ; 

Two papers, by Mr. Schwarz and Mr. Leue, dealt 
with coaling of ships at sea, particularly of war. 
ships. In its general features the device of Mr. 
Leue resembles the apparatus which Mr. Mackrow 
described in the Royal United Service Institution in 
June, 1904. Both communications were rather 
sharply criticised, but it will, of course, be under- 
stood that everybody wishes success to those who ap- 
proach these difficult and expensive problems. Mr. 
Tjard Schwarz, of Wilhelmshaven, believes with 
Commander J. R. Edwards, of the United States 
Navy, that the real difficulty lies with the badly- 
accessible bunkers, and he quoted our leading article 
of November 9, 1900. He would place the bunkers, 
partly at least, above the armoured deck, provide 
them with sloping partitions to assist the coal in 
sliding down, and would effect the transfer from 
the specially-fitted coaling steamers to the war- 
ship, which would have to lie alongide one an- 
other, by means of grabs or belt conveyors; he 
has worked out designs in conjunction with 
Mr. Kauermann and Mr. Krell, and with the 
Duisburger Maschinenbau A.-G. 

Two papers remain to be noticed. Mr. E. 
Ragéczy, of Berlin, had compiled a useful memoir 
on ‘‘ Inland and Sea Navigation,” dwelling upon the 
defective arrangements for discharging cargo in 
many ports, and pleading for a fair chance for 
inland navigation, whose importance he demon- 
strated by a great number of statistical tables. 
The paper by Mr. L. Arenhold, of Kiel, on the 
‘* Development of Sailing Craft from the Roman 
Age” is historically interesting. A description of the 
Pintsch Works at Fiirstenwalde, on the Spree, 
which were visited by the Schiffbautechnische 
Gesellschaft, concludes the volume. The firm was 
founded by Julius Pintsch at Berlin in 1843, the 
number of employés is now 3819, and there are 
affiliated companies in London, Paris, New York, 
and South America (La Plata Association). 


Constructional Steelwork ; being Notes on the Practical 
Aspect and the Principles of Design, together with an 
Account of the Present Methods and Tools of Manufuac- 
ture. By A. W. Farnsworta, A.M.I. Mech. E. 
London: Charles Griffin and Co., Limited. [Price 
10s. 6d. net. }. 

Mr. Farnsworth deals largely in this volume 

with the practical side of steelwork design, esti- 

mating, manufacture, and inspection; the sub- 
title alone gives any indication of this, which is 
perhaps Bs atcataors The utility of such a book 
will be best appreciated by those who have had 
opportunities of observing the trouble that follows 
the progress of immature designs for bridge or 
structural work through the shops ; and the need 
for information of the kind furnished by those who 
may have sought for it in works dealing chiefly 
with the theoretical aspects of design. There 
are two principal divisions t» the author's treat- 
ment of the subjedt,:the first of which deals with 

‘* Practical Designing,”.and the second part with 

‘* Practical Shop Work.” Here we have indi- 

cated the general scope of Mr. Farnsworth’s en- 

deavour, but it will be well to be somewhat more 
explicit. 

** Practical Designing” treats of those matters 
affecting design other than the mathematical part 
of such work ; it is, indeed, the craftsmanship of 
design—that which can only be fully attained by 
experience—which is here dealt with, and it is 
treated in a way which should enable the neces- 
sary principles to be fairly acquired by those not 
in direct touch with the practical conduct of work. 

The earlier chapters, dealing with ideal design, 
economy, and the iete of the engineer, are — 
a trifle discursive, though containing much thought- 
ful matter. Fe 

Tests and specifications are dealt with in a way 
which plainly shows the writer’s familiarity with 
the inconveniences arising from requirements at 
once super-rigid and ineffective, fruitful only of 
bad temper and delays. Of three chapters upon 
‘““The Drawings,” the first deals with rivets, on the 
proper arrangement and spacing of which there is 
much that is useful, which may be read with 
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advantage by all who are not conversant with! ducing a book which should appeal both to the 


ractical work, and by many who are. 

In referring to straight-line and staggered rivet- 
ing, the author refers to the latter as ‘“‘new.” As 
a fact, it is nearly as old as the straight-line 
arrangement, which was patented by William 
Fairbairn ia 1846, and called by him ‘‘ chain- 
riveting,” though the term would apply equally 
well, in the sense used, to either method. Most 
old work will be found to be zigzag riveted in 
flanges, though the original straight-line spacing 
was later reverted to by some. 

On page 43 it may be noted that the presumable 
want of a comma leaves the reader in some doubt 
as to the author's meaning on a rather important 


matter—the permissible shear and bearing stress} 7 


fur rivets. ‘Two later chapters relating to drawings 
give information respecting ‘‘ Material Sizes” and 
‘+ Finish,” the latter being made to include the 
character of details. There is much that is in- 
structive as to the effect of these on cost and 
expedition. ' 

‘Two chapters on * Inspection” deal very fully 
with this. The author's observations on the 
personal factor in the question are much to the 
point. He enlarges, and rightly, upon the quali- 
fications necessary to a good inspector. Indeed, it 
may be said that the position of some unfortunate 
young man, set to inspect work, without proper 
knowledge, is somewhat ludicrous. On entering 
the bridge-yard, knowing little more than that 
holes should be fair and no drifting permitted, he 
wanders uncertainly about his contract, lights at 
last with some satisfaction upon what appears a 
palpable case of ‘* blind ” holes, only to learn from 
a good-natured foreman, who is probably rather 
sorry for him, that the work, being only in process 
of bolting up, is not yet in adjustment, and very far 
from being ready for the riveters. 

The hints upon testing, upon the examina- 
tion of castings, and heating of rivets for various 
methods of closing them, are of considerable 
value. 

‘‘ Estimating ” completes the first section of the 
book ; much useful information is given, to which 
something might, perhaps, be added as to the effect 
upon cost of the number of rivets per ton of finished 
work. 

The second part, dealing with ‘‘ Practical Work,” 
opens with the consideration of works drawing- 
office routine. In this there is again displayed an 
intimate acquaintance with the subject, which is 
treated in detail, from the first receipt of the 
engineer’s drawings—good or bad, as the case may 
be—to the final checking of weights for payment, 
but exclusive of design. 

The system given of woking and order lists for 
material, the two being kept separate, is possibly 
less convenient than that of showing both sets of 
sizes upon the same sheet, one opposite the other, 
which favours accuracy and facilitates checking. 
A practical chapter upon templating leads up to 
the girder-shop, which is treated at considerable 
length. Straightening and trueing of sections and 
plates, planing, cold sawing, cropping, punching, 
assembling, drilling, riveting, &c., with the charac- 
teristics of various machine-tools in use, are en- 
larged upon in a practical and directly - useful 
manner. 

The smithy, with the processes there conducted 
of joggling, kneeing, pressing, forging, &c., is 
dealt with in the same informing spirit. Finally, 
the finishing and despatching of completed work, 
and some remarks upon general works equip- 
ment, bring the book proper to a close, though 
_ are added, as an appendix, two short speci- 

cations, 

The illustrations are good, and include a number 
of machine-tools, which give the latter part of the 
book somewhat the appearance of a trade catalogue, 
though the nature of the particulars given seems 
fully to justify their inclusion. The usefulness of 
this part would be enhanced by dimensioned 
sketclies of the jaws of riveting machines, showing 
the space allowances it is necessary to make in 
arrauzing for their use. 

There is some overlapping as between the first 
and second parts of the book, but not in such a 


Way as to introduce confusion. 

Those who are not acquainted with practical con- 
struction will do well to read the volume ; others 
who are already familiar with such work will find 


it suyyestive in 


elping to formulate more strictly 
their own ideas u 


m the subject. 


Mr. Farnswort 


designing engineer and to the practical man. 





Earth and Rock Excavation. A practical treatise, b 
Cartes Prewini, C.E, author of oe 
London: Crosby, Lockwood, and Son; New York: 
The D. Van Nostrand Company. 

Tas is a timely volume, which meets a want long 
felt in technical schools, and in the engineerin 
profession generally. It treats in a methodical an 
practical manner of all the subjects necessary for 
excavation in earth and in rock. It is divided into 
23 chapters, and covers 357 pagos, with 167 illus- 
trations. As Professor Prelini studied in Europe, 
and has been teaching for many years in American 
engineering schools, he does not fail to give 
uropean methods when they happen to differ 
materially from American practice, and to point 
out the advantages that each may possess in special 
cases. 

Graphic methods are introduced where possible, 
and results combined with those obtained by calcu- 
lation from accepted formule. The chapters on 
blasting bring out the value of detonation over 
simple explosion, and contain much matter of 
permanent interest to foremen, contractors, and 
engineers themselves. If such people had been 
familiar with the contents of these on the 
transportation, storage, and handling of explosives, 
fewer accidents of a deplorable nature would have 
occurred in building the New York Subway, and 
far less damage would have been done to property. 
A little more than one-third of the book is taken 
up with the haulage and transportation of excavated 
materials, in which subjects the author gives much 
valuable data that one would look for in vain in 
similar treatises ; and he does so in a manner that 
betokens intimate practical knowledge. Following 
this are chapters on machinery used in excava- 
tion work, such as continuous and intermittent 
digging machinery, vertical hauling, cableways, 
telpherage, &c. The work ends with a chapter on 
large canal excavation works, in which Professor 
Prelini finds occasion to refer to the Panama Canal, 
and to record his views in favour of a sea-level 
rather than of a high-level canal with a series of 
locks. 





Cours d’ Economie Politique ; Professé a U Ecole Nationale 
des Ponts et Chaussées. Par C. Cotson, Ingénieur-en- 
Chef des Ponts et Chaussées, Conseiller d’Etat. Third 
volume. Paris: Gauthier-Villars, 55, Quai des Grands- 
Augustins. [Price 6 francs. ] 

WE reviewed the two first volumes of this work 

in one of our preceding issues (see ENGINEERING, 

vol. Ixxvii., page 628). The third volume, an 
octavo of 440 pages, which we have now received, 
contains an saheudies étude of State finance, and 
gives a large amount of data concerning French 
revenue and supplies. Legislation governing fiscal 
matters ; the various features of loans ; the different 
items of public expenditure ; the taxation systems, 
and so forth, are considered in detail from both the 
theoretical and practical points of view. Customs 
tariffs were dealt with in the chapters of the pre- 
ceding volumes on ‘‘ International Commerce.” 
They largely concern also State finance, and the 
author, in a few remarks on the incidence of 
customs dues, lays stress on the fact that a much 
higher charge than the total sum paid as import 
duty by consumers of imported commodities weighs 
on consumers of similar products of home growth 
or manufacture, by reason of the general rise in 
price which customs tariffs bring in their train. In 
regard to municipal trading, he states that town 
and other oflicial councils almost always spend more 
than a private company to obtain a given result ; 
their trading causes a cessation of competition ; 
the stimulus competition engendered disappears, 
thereby retarding progress through a falling off in 
the spirit of initiative and invention of the popu- 
lation. Comparisons with other countries, more 
especially with Great Britain and Germany, as 
regards general taxation and expenditure, tend to 
show that the public burden is much heavier in 

France. The book is written throughout in a most 

clear and easy style. 





Physics and Chemistry of Mining. By T. H. Byrow, 
Principal Analytical Chemist to the Wigan Coal 
Iron Company, Limited ; Lecturer on C ——— 
on the Physics and Chemistry of Mining at the Wigan 
Technical College. 1905. London: Crosby, Lockwood, 
and Son. [Price 3s. 6d. net.] 

Turis volume is intended to be an elementary class- 


book for the use of students preparing for the 





has, in fact, succeeded in pro-! 





Board of Education and County Council examina- 





tions in mining, or qualifying for colliery managers’ 
certificates. The author thinks that for students 
of mining the ordinary text-books on physics and 
chemistry contain too much, while they do not say 
enough on the particular points which are of 
interest to such students. e has, therefore, set 
himself the task of dealing with those simple 
physical and chemical truths which are of impor- 
tance in mining; and in this volume he discusses 
the composition of the air; the chemical composi- 
tion and properties of the gases found in mines ; 
the laws governing the behaviour of gases under 
varying temperatures and pressures ; coal dust and 
its action ; explosives ; the composition of various 
coals and fuels; and the nature of the strata 
adjoining coal-measures. The book is very ele- 
mentary, and there is nothing original in the author's 
treatment ; but it may, perhaps, provide a useful 
examination text-book for the class to whom it is 
primarily directed. The final chapter, on magnetism 
and electricity, ought to have been left out, as it is 
worse than useless. If the author will read it 
carefully, asking himself at the same time this 
question, ‘ Will the mining student who knows 
nothing of magnetism and electricity grasp even 
the rudiments, from what is written here?” we 
think he will feel bound to answer his question in 
the negative. The whole. of the discussion is 
‘‘ scrappy” to an extreme degree ; and, quite 
apart from this, the subject is not really part of 
the physics and chemistry of mining. Any mining 
student who wishes to understand the applications 
of magnetism and electricity to mines must study 
the principles of that science properly ; and it 
would be deplorable to think that he could pass 
any examination on the subject after reading only 
the fifteen pages of this chapter. 
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Technisches und Tédgliches Lexikon Ein Handbuch fiir den 
Verkehr mit dem Ausiande. Von Oscar KLINCKSIEOK. 
Complete in seventeen parts. Parts I. and II. Berlin: 
Boll und Pickardt. [Price 2 marks each. | 

Our Waterways: A History of Inland Navigation con- 
sidered as a Branch of Wuter Conservancy. By Urqv- 
HART A. Forses, Barrister-at-law, and W. H. R. 

1906. [Price 
12s. net. ] 


Notes on Alloys. By T. Parry, A.R.S.M. London: 
The Mining Journal, 46, Queen Victoria-street, E.O. 
[Price 7s. 6d. net. ] 

Electrotechnik in Einzel-Darstkllungen. Heft7. Aufnahme 
und Analyse von Wechselstromkurven. Von Dr. 
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Sohn. [Price 3.50 marks. } 
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Sixth Annual Edition. Including Streets Guide, 
Alphabetical Directory, Trades Guide, Livery Gom- 
panies Guide, List of Liverymen Voters, a Biogra- 

hical Directory, Corporation Directory, London 

unty Council Directory, and Public Companies 

Directory. London: W. H. and L. Collingridge, City 
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Etude sur Ul’ Etat Actuel des Mines du Transvaal. Les 
Gites—Leur Valeur—Etude Industrielle et Financiére. 
Par Grorces Morgav. Paris: Ch. Beranger. 

Jahrbuch der isterreichischen Bau-Industric und Industrie 
der Steine und Eisen. Herausgegeben von Rupoir 
Hanev. Jahrgang 1906. Vienna: Alfred Holder. 
[Price 3.50 looker 

Electric Power: What it is and uhat it cando. By 
ALFrepD W. MarsHatt, M.I. Mech. E. London: 


Asurorp. London: John Murray. 
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Percival Marshall and Cv. [Price 31. net.] 


Tables for the Use of Blacksmiths and Forgers. By JouN 


Watson. London, New York, and Bombay. Long- 
mans, Green, and Co. [Price 2s. 6d. net. ] 

Reid’s Handy Colliery Guide and Directory for the 
Counties of Northumberland and Durham. ndon 


and a ng; «ee Go Andrew Reid and Oo., 
Limited. [Price 2s. 6d. 

Practical Physics. By WituamM R. Bower, A.R.C.S.,, 
in collaboration with J. Sarrerty, B.Sc., A.R.C.S8. 
London: W. B. Clive. [Price 4s. 6d. ] 

Boilers, Marine and Land; their Construction and 
Strength. By Tuomas W. Trait. Fourth Edition. 
London: Charles Griffin and Co. [Price 12s. *), 

Wireless Telegraphy. By Gustav E:cunorn, Ph.D. 
London: Charles Griffin and Co. [Price 8s. 6d. net. } 





THE LONDON COUNTY COUNCIL TRAMWAY 
POWER-STATION AT GREENWICH. 


(Continued from page 344 ) 
In our last article on the above station we con- 


and | Cluded with a description of the engine-room roof and 


columns, giving details of the methods of construction. 
We come now to the large coal-bunkers over the 
boilers and economisers, the general arrangement of 
which is shown in section in Fig. 19 on our two- 
page plate of our issue of March 16. 

As previously stated, these coal-bunkers are placed 
immediately over the economisers and boilers, and 
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COAL-BUNKERS; L.C.C. TRAMWAY POWER-STATION AT GREENWICH. 
MR. W. E RILEY, M. INST. C.E, F.R.LBA, SUPERINTENDING ARCHITECT, L.C.C., LONDON. 


(For Description, see Page 409.) 
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square, and is very strongly stiffened with gusset- | 
plates and angles. Figs. 85, 86, and 87 are views of 
the connection between the floor girders and the, 
stanchion at the boiler-room level, and the attachments 
of the girders at the economiser-floor level are given | 
in Figs. 88, 89, and 90. Details of the brackets that 
carry the coal-measuring gear may be seen in Figs. 91, 
92, and 93. The actual position of these brackets is 

iven in Figs. 77 and 78. The bearing plates at the 
Ceiaedioses and economiser-floor level are shown in 
Figs. 94 and 95. 

The total weight of the steelwork in Messrs. J. 
Westwood and Co.’s contract for the first portion 
of the building was about 3000 tons, which was 
made up in the following way :—In the engine-room 
stanchions and roof, traveller girders and gangway, 
there were 710 tons; in the boiler-house stanchions, 
floors, coal-bunkers, and roof, about 1800 tons ; while 
the remainder was made up of minor details which 
need not be specified. The steelwork was delivered 
on the site by barge, and as there were no facilities 
for unloading heavy pieces, the contractors erected a 
temporary timber pier carried on piles driven into the 
river bed. On this pier a derrick was fixed, capable 
of lifting 25 tons. 

The contractors laid down a temporary metre. gauge 
track, starting at the derrick and running down a 
ramp to the concrete raft. The steelwork was trans- 
ported from the pier to the building on trucks, 
which were hauled by a winch. The boiler-house 
stanchions were the first pieces to be erected. A pair 
of derricks were used for erecting each stanchion, 
the hoisting being performed by steam-winches. The 
main girders for the coal-bunkers were erected in 
small pieces, and were riveted up in position. The 
principals of the engine-room root were delivered in 
four pieces, and then erected by means of a travelling 
stage that ran on the crane-track. 

Before we conclude our article on the generatin 
station proper we may mention the switchboard an 
the sub-station. The switchboard platforms are built 
on two floors, which are 180 ft. long and 26 ft. wide. 
tach platform occupies the centre of the engine- 
house wall on the east side, and is formed of steel 
girders and joists filled in with concrete. Their posi- 
tion is clearly shown in Fig. 3 of our issue of March 2. 
On the platforms are built glazed brick compartments 
for the switch-gear, and on the back wall are chases 
formed by building in salt-glazed header bricks, with 
a 4}-in. projection. Cast-iron bricks have also been 
built in at intervals, for the purpose of giving a secure 
fixing for the cables. The floor of the lower operating 

allery, which is 14 ft, above the engine-room floor- 
evel, is covered with terrazzo paving, while the upper 
gallery, on which are placed the high-tension oil 
switches, is covered with granolithic paving. 

The sub-station and workshop, the position of which 
is also shown in Fig. 3, are situated next the switch- 
boards, and will flank the second part of the engine- 
house when erected. This formed part of Messrs. 
Lovatt’s contract, the sub-contractors for the steel- 
work being Messrs. Keay, of Birmingham. This por- 
tion consists of a basement 16 ft. below the machine 
floor, which will be used as a battery-room. The 
construction of the sub-station is similar to that of 
the main building, and provision is made for an over- 
head travelling crane, which will serve both the work- 
shop and the sub-station. The dimensions of the 
sub station are :—58 ft. in length, 25 ft. in width, 
and 30 ft. high. The workshop is 62 ft. long, 25 ft. 
wide, and 30 ft. high. Outside the workshop door a 
turntable is erected, to give access for trucks to the 
track, which latter will be laid across the engine-room 
and the boiler-house of the second portion of the 
building. 

The boundary walls are of stock brick, with Portland 
stone copings; the entrances to the station are a 
oartway from Old Woolwich-road, on the west side of 
the site, in a direct line with a private roadway which 
passes down outside the length of the boiler-house ; a 
cart and footway entrance from Old Woolwich-road, 
on the east side, in direct line with a private way which 
passes by the building on the Hoskins-street side. An 
entrance, closed with iron gates, has also been provided 
from Crowley’s Wharf to allow passage-way for the 
30-ton crane for unloading purposes. 
entrance is up a flight of steps from Hoskins-street. 
In connection with the roadway, turntables have been 
provided at each corner of the yuilding, and also oppo- 
site the entrances to the pump-house and engine-room. 

Two tunnels to Hoskins-sireet have been con- 
structed from the basement under the switchboard, 
one for the cables for the lines south of the river, 
and one for those north of the river. The roofs 
of these tunnels are formed of steel joists filled with 
concrets and covered with asphalte. Earthenware 
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~~ a small quantity of woodwork has been used, 
and this is chiefly contined to the office and latrine 
, windows and doors. This course has been adopted 
in order to make the building as fire-resisting as 
possible. 

(To be continued.) 





HYDRAULIC PLATE-BENDING MACHINE. 

A very large hydraulic plate-bending machine, 
capable of bending plates up to 13 ft. wide and 2 in. 
thick when cold, is illustrated in Figs. 1 to 3, pages 
402 and 403. The principle of the machine is that the 
plate to be bent passes over the face of a vertical 
roller, round which it is curved by the pressure of a 
reciprocating beam. The vertical roller, shown on the 
left-hand side of the illustrations, is housed between 
cast-iron framing above and below, in which it is 
able to be rotated. The framing also forms guides 
for a vertical beam, which can be forced towards the 
roller by means of a toggle joint at its upper and 
lower ends. The centre of each toggle joint is con- 
nected to the ram of an hydraulic cylinder fixed ver- 
tically in the centre of the machine ; and it is evident 
that the pressure on the ram, when multiplied by the 
action of the toggles, gives an immense resultant force 
tending to move the beam towards the roller. 

The moving beam is fitted with two small hydraulic 
rams placed horizontally, and each carrying at its 
outer end a small roller running on a vertical pin. 
These rollers keep the plate pressed against the 
curved face of the bending roll, whether the beam is 
in contact with the plate or not. In the operation of 
the machine the plate to be bent is placed in position 
between the large roller and the moving beam. The 
latter is then moved forward by water pressure under 
the main ram, so that the strips on its working face 
exert a bending pressure on the plate. The ram moves 
upward until stopped by the shoulders on the guide- 
rods, and the amount of bending that this causes 
is regulated by the position of the wedges behind the 
right-hand ends of the toggles. The wedges can be 

justed by the hand-wheel in front of the fixed 
column of the machine. 

Before the ram has reached the stop-collars it has 
moved a valve and caused the small vertical ram at 
the back of the right-hand column to make an up 
stroke. At the oul of its up stroke the small ram 
works a valve which relieves the pressure under the 
main ram and causes the beam to be withdrawn from 
the work, although the little rollers remain against 
the plate to keep it in position. The descent of the 
main ram again moves the valve controlling the small 
vertical ram and causes the latter to go down again. 
In its descent it operates the gearing at the back of the 
machine and causes the main roller to move round a 
little, carrying the plate along ready for another bend. 
The small ram finally operates the valve controlling 
the main ram again, and the latter rises and gives the 
plate a squeeze in the new place, and so on through 
another cycle. By this method of alternately bending 
and feeding, a plate may be bent into a true circle. 

The machine illustrated has been built to the order 
of Messrs. Scotts’ Shipbuilding and Engineerin 
Company, Limited, Greenock, by Messrs. Hug 
Smith and Co., Limited, of Possil Park, Glasgow. 








ELECTRIC MAIN WINDING PILANT FOR A 
SHALE MINE. 

Tue Scottish shale industry some years ago suffered 
severely from the competition of American and Rus- 
sian oils, and at one time almost appeared as if it 
would have to go under in the struggle for existence. 
Alive to the situation, however, the companies adopted 
a progressive policy, introducing processes for the 
recovery of by-products, and effecting every improve- 
ment which showed promise of economy. The result has 
been that a great measure of prosperity has been 
restored to the British oil-fields, and the desolate tract 
of land under which the shale lies hid still continues 
to yield the only wealth of which it is capable. The 
mining of shale is, broadly speaking, very similar to 
the mining of coal, as, like coal, the shale is found in 
seams varying in thickness and depth below the sur- 
ace. Except that the pillars left to-support the roof 
have to be much larger than in a coal-mine, owing to 
the tendency of shale to slide sideways under pressure, 
and that the nature of shale makes it more easily won 
p Bmen than by machinery, the pit is worked, both 
above and below ground, in much the same way as a 
coal-mine. 

The enterprise of the shale companies, to which we 
have referred, is shown in one direction by the adop- 
tion of electric driving for pumps, haulages, breakers, 
and other machinery in connection with the mining or 





ducts, in which the cables are placed, are secured to 
the walls. 

The following materials have been used in the con- 
struction of the firat part of the station :—Concrete, 
24,000 cubic yards, nearly 1,000,000 blue bricks, over 
34 million stock bricks, over 1,000,000 glazed bricks, 


distillation of the material ; but by the installation of 
| an electric main winding gear—the first we believe in 
| Great Britain—the Tarbrax Oil Company has taken 
a step, the results of which will be watched with the 
greatest interest. This plant has been put down at 
the Cobbinshaw pit, about 15 miles from Edinburgh. 





and 11,500 cubic feet of Portland stone. 





This pit is 140 yards deep, and when fully developed 








will have an output of 640 tons per day of eight hours, 
so that the winding to be done is by no means negli- 
gible, although small in comparison with that required 
in many of the Lancashire and Yorkshire coal-pits, 

When it was decided to discard the old steam 
winding gear and do the work electrically, the contrac: 
was given to Messrs. Bruce Peebles and Co., Limited, 
of Edinburgh, who designed plant embodying the 
Ilgner principle, which has been used with coasidera)|c 
success on the Continent. It may be said at this 
point that one of the great difficulties in making an 
economical winding plant, whether steam or electric, js 
the enormous work to be done for a few moments in 
accelerating the cage at every lift. The plant must 
be capable of complying with these periodical demands 
for power, although the average work required of it 
is many times less. In the Ilgner system the plant is 
proportioned to deal with the average work, and a 
heavy fly-wheel is used which absorbs energy, or re- 
stores it to the system, according as the work at that 
instant is less or greater than the average. 

The system as employed at Cobbinshaw is shown 
diagrammatically in Fig. 1, page 406. The power is sup- 
plied by three-phase overhead mains brought across the 
moor from the power-house of the Pumpherston (il 
Company. The pressure of supply is 400 volts, at 
which the current is taken to the stator of the induc. 
tion motor of a fly-wheel motor generator. This fly- 
wheel motor generator consists of an induction motor, 
a continuous-current generator, and a heavy fly-wheel, 
all mounted on the same shaft. 

To the slip-rings of the induction-motor are con- 
nected a resistance, which is automatically operated, 
as described later, in such manner that the greater 
the load upon the motor generator the greater will be 
the resistance inserted in the rotor circuit, so that the 
speed at which the induction-motor tends to run is 
reduced as the load comes on, and the energy stored 
in the heavy fly-wheel is then utilised in driving the 
generator. Conversely, as the load decreases resist- 
ance is cut out of the rotor circuit, which then tends 
to run up to a higher speed, and accelerates the fly- 
wheel, again storing in it energy which is utilised 
during the next wind. 

The generator of the motor generator is a continuous- 
current machine, of continuous capacity equal to that 
of the induction-motor, but has to be specially designed 
to withstand extreme heavy overloads, as it must, of 
course, be able to commutate the current required at 
the peak of the winding load. 

In the case of the machine at the Tarbrax Oil Com- 

ny’s Cobbinshaw pit a 400 per cent. overload can 
“ endured without sparking ; this extraordinary 
result being attained by the use of special com- 
pensating windings pan Mer in a special polar ring. 
These windings are in series with the armature con- 
ductors, and so arranged that they entirely neutralise 
armature reaction at all loads, consequently main- 
taining the commutation point constant. The generator 
is of the independently excited pattern, the exciter 
being driven by a small induction motor. This exciter 
also provides constant excitation for the main winding 
motor, the field system of which is always excited 
whether the motor is running or not. 

As will be seen from the diagram, the armatures of 
the generator and the winding motor are electrically 
direct-coupled, and the control of the winding motor 
is simply obtained by varying the excitation of the 
generator ; thus at starting the field is weak, and the 
speed of the generator being constant, there is merely 
a low voltage transmitted to the winding - motor 
armature. 

To accelerate the winding motor, resistance is cut 
out of the field circuit of the generator, thus increasing 
the strength of the field, and thereby the voltage of 
the current supplied to the winding-motor armature. 
Conversely, an electrical brake is applied to the 
winding-gear by weakening the generator field, so 
that the winding-motor becomes a generator, and the 
generator of the motor generator becomes a motor, 
and accelerates the fiy-wheel, thus storing up energy 
for the next wind. ‘ 

A complete diagram of the electrical connections as 
arranged at Cobbinshaw to carry out the above general 
principles is given in Fig. 2. ; oe 

The full output for which the winding-engine is 
designed is 640 tons in eight hours from 70 fathoms. 
This is made up on a basis of a net load of 25 cwt. per 
wind, allowing 30 seconds for decking, the maximum 
speed of winding being 23 ft. per second, and the 
acceleration at the rate of 2 ft. 4 in. per second per 
second ; the whole wind is completed in 25 seconds. 
Thus the tonnage which can be wound equals 81 tons 
per hour, or 650 tons in eight hours. The gear is not at 
present working at anything like its full output, the 
average total drawings per day at the present time, 
including shale and dirt, being only some 300 tons, 
and the average net weight of material lifted per 
wind some 15 cwt. The depth of shaft is at present 
69 fathoms, and the winding-ropes are 1,'; in. in dia- 
meter. 

With regard to the electrical 


spe the capacity of 
the induction motor driving the 


y-wheel motor gene- 
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rator is 80 horse-power, while the generator is of cor- 


sponding output, but, as y stated, can work 
an 400° moog Phe for short periods, this bein 
about the peak of the winding load. The fly-whee 
weighs 6 tons, and is a special Krupp steel casting ; 
it runs at 750 revolutions per minute, synchronous 
eyeed, and is supported in special water-cooled bear- 
igs, with forced lubrication ; the balancing is so good 
that no vibration whatever can be perceived when 
standing on the bed-plate beside the fly-wheel. Of 
course, the speed of 750 revolutions per minute is 
never quite reached, owing to the slip of the induc- 
tion-motor, the maximum speed being probably in the 
neighbourhocd of 740 revolutions per minute. To 
allow for the utilisation of the energy in the fly-wheel 
resistance can be inserted in the rotor of the motor 
sufficient to produce a slip of 10 per cent., so that the 
speed of the fly-wheel in practice varies betwen ap- 
proximately 650 and 735 revolutions; the maximum 
slip is, of course, only necessary when the gear is 
working atits maximum output, and at present it has 
a good deal of power in hand. : 

The winding-motor is a constantly excited machine, 
and is direct-coupled to the winding-drums, as, of 
course, it is inadvisable to use gearing for this service. 
This motor is necessarily of very large size, and 
runs at a very slow speed—viz , 90 revolutions per 
minute. An idea of the size of the motor may be 
gathered from the statement that the carcase is the 
same as supplied by Messrs. Bruce Peebles and Co. 
for six 600-kilowatt machines for the Chatham Dock- 

ard. 
4 A plan of the winding-house at Cobbinshaw is given 
in Fig. 3, and shows how the machinery is arranged. 
The interior of the winding-house, showing the wind- 
ing gear and the exciter set, is illustrated in Fig. 6, 
page 407, and the fly-wheel motor generator set, not 
included in the last photograph, is shown in Fig. 7. 

The mechanical part of the winding gear, the 
arrangement of which is shown in Figs. 4 and 5, is 
manufactured by Messrs. Gibb and Hogg, and is of 
the most modern type in all details. It is fitted both 
with ordinary mechanical post brakes, and with a 
special automatic compressed-air brake, which auto- 
matically prevents over-winding. Depth indicators 
of the travelling pointer and scale type are fitted. The 
arrangement for the operator is very convenient, as he 
has on his left hand the brake handle, and on his right 
the handle of the controller regulating the excitation 
current, which completely controls the winding motor, 
while a volt and ammeter are on the pillar in front 
of him. 

With regard to current consumption it is, unfortu- 
nately, not yet possible to give figures of interest in 
this respect, owing to the fact that, as we have already 
explained, the gear is working much below the output 
for which it was designed, so that the conditions are 
not favourable to economy, and it would be unfair to 
the system to take them as representative. It must 
not be inferred from this, however, that consumptions 
are higher than calculated for the conditions, for, in 
point of fact, the power absorbed is considerably less 
than had been anticipated. 

Some reference should be made to the special system 
adopted for automatically inserting resistance in the 
rotor of the induction motor. This consists of a small 
three-phase star-connected motor, the windings of 
which are in series with the stator windings of the 
main induction motor, with the result, of course, that 
the same current flows through this motor as through 
the main motor. The rotor of this motor is not allowed 
to run, but only, so to speak, ‘‘ torques,” being pre- 
vented from running by a balance-weight. When the 
current through the windings exceeds 60 amperes per 
phase, the motor is able to lift the balance-weight, and 
rotate brushes upon a commutator-type controller, 
thus inserting resistance in the rotor, the amount of 
resistance inserted being in proportion to the stator 
current. This arrangement, shown in Fig. 8, is found 
to be much more sensitive and reliable than the me- 
chanical governor usually used for the purpose in 
Continental installations. 

An additional rheostat of the liquid type, also to be 
seen in Fig. 8, is provided for running the fly-wheel 
motor generator up to speed; when this is in circuit 
the small regulating motor is cut out by a change-over 
switch. It may be mentioned that to run the fly-wheel 
up to speed takes some twenty minutes, and that 
several complete winds can be performed by the inertia 
of the fly-wheel only, so that the men can ot out of 
the pit even should the electrical supply b: down. 

The whole of the electrical plant has been designed 
and built by Messrs. Bruce Peebles and Co., Limited, 
of East Pilton, Edinburgh, who have devoted a great 
deal of attention to the electrical equipment of 
collieries, both above and below the surface. 





Hicu-Capaciry Trucks.—The Caledonian Railway 
Company has awarded the Leeds Forge Company a 
contract for twenty-five 30-ton bogie swivel-bar trucks 
to carry heavy steel rails, &c. Running in pairs they 


THE P, AND O. TWIN-SCREW STEAMER 
** MOOLTAN.” 
(Concluded from page 384.) 

WE conclude our illustrations of the P. and O. twin- 
screw liner Mooltan by publishing on page 418 a perspec- 
tive view of the twin quadruple-expansion engines as 
they stood in the erecting-shop of the builders, Messrs. 
Caird and Co., Limited, of Greenock ; while on the 
two-page byron there are reproduced drawings of the 
engine and transverse sections of the machinery com- 
partments in the ship, illustrating the arrangement of 
the auxiliary machinery. The two sets of engines 
have been designed and constructed under the direc- 
tion of Mr. R. Leslie, the superintending engineer of 
the company, and are especially interesting, as they 
are the first set turned out since his well-merited pro- 
motion to this rank. They mark a distinct step in 
advance on the engines of the preceding ships-——those 
of the Moldavia class. Their machinery was of the 
single-screw triple-expansion type: the Mooltan, and 
all later ships, have quadruple-expansion twin-screw 
machinery. The two sets in the Mooltan were de- 
signed for the collective power of 13,000 indicated 
horse-power, to give the vessel a speed of 184 knots. 
Each set, as shown on the front elevation (Fig. 41), 
has four cylinders, the high-pressure, at the forward 
end, being 30 in. in diameter ; the first-intermediate, 
which comes next, 43 in. in diameter; the second- 
intermediate, 61 in. in diameter ; and the low-pres- 
sure, which is aft, 87 in. in diameter; the stroke in 
all cases is 54 in. The full power is developed with 
steam at 215 lb. initial pressure, when the engines are 
running at 95 revolutions per minute, which is equal 
to a piston speed of 855 ft. per minute. The engines 
are carefully balanced, so that vibration is reduced 
to the minimum. It will be seen that the piston- 
valves for the high and first-intermediate cylinders 
are placed between the cylinders, but the weight of 
moving parts in each cylinder is exactly the same, 
and they work opposite to each other. The same 
arrangement is adopted in the case of the second- 
intermediate and low-pressure cylinders, but here 
the valves are flat slides. The high-pressure and first- 
intermediate cylinders are cast each with its valve- 
casing, and joined together, but the two are entirely 
separate from the second-intermediate and low-pressure 
c Rater. The latter are similarly cast separately, the 
slide-valve casings forming a third —, There is, 
as shown in Fig. 41, a heavy fore-and-aft box girder to 
secure longitudinal stiffness. The box columns adopted 
are hollow, to provide reservoirs for lubricating oil ; 
the condensers are incorporated with the two after 
rear columns, as shown in the perspective view on page 
418. 

All the working parts of the engine are made to 
standard gauge, so that the minimum of spare gear- 
ing requires to be carried, and in the housing of 
this considerable ingenuity has been exercised. All 
the working parts of the engine are of forged 
steel ; all the shafting, of ingot steel, was —— by 
the Darlington Forge Company, and finished by that 
firm ready to be fitted in place. The propellers are 
right and left-handed screws, each with four blades, 
the material being manganese bronze by the Man- 
ganese Bronze Company, of Deptford. The diameter 
of each propeller is 17 ft., the pitch of the blades 
23 ft. 6 in., and the surface of each screw 90 
square feet. 

As regards the auxiliary machinery, it will be noted 
that everything is entirely separate from the main 
engines, the only gear connected to them being that 
of the reversing engines. All the air, feed, bilge, 
ballast, sanitary, and circulating-pumps are driven 
by independent engines. Messrs. G. and J. Weir, 
Limited, of Cathcart, supplied the air-pumps, which 
are of the Duplex type, three sets of direct-acting 
feed-pumps for the main boilers (Fig. 45), two sets of 
sanitary and ballast-pumps, two sets of double-acting 
bilge and bath-pumps, and their well-known feed-water 
and evaporator systems. The circulating-pumps for 
the condensers (Fig. 44) are by Messrs. Tangye, of 
Birmingham, and each is capable of doing all the work 
for both condensers. In connection with the auxiliary 
machinery, the position of which is shown in the cross- 
sections, Figs. 43 to 46 on the two-page plate, there is 
a large auxiliary condenser, with the necessary pumps, 
&c. The various auxiliary appliances are lettered as 
follows :— 

ChE, Rita, Stroke 

24 in. 104 in. 18 in. 

124 ,, 
eo 
One Weir's hot-water pump... 7 
One Weir's evaporator. . on 
One hydraulic pumping-engine. 
One hydraulic pumping air- 

engine. 
One forced- draught fan-engin 
One Weir's feed-heater se 


One float-tank. 
One auxiliary condenser. 


. Two Weir's air-pumps . 
Three Weir's feed-pumps 
One Weir’s bilge-pump 
One Weir’s ballast-pump 


‘ow 
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pleteness of all auxiliary appliances, is very roomy, 
the centre-line bulkhead being dispensed with, so that 
the engineer and staff have under continuous observa- 
tion all the machinery. A large workshop is arranged 
on the lower deck, as shown in Fig. 13 on the two-page 
plate with our issue of March 9. 

There are two boiler compartments. In each of 
these there are two double and two single-ended 
boilers, making four of each size, and, as shown in 
Fig. 46, there are arranged within the shell of the ship 
large fore and aft bunkers. The dividing walls of the 
bunkers slope inwards above the boilers, which gives 
the maximum of coal space. A gangway runs right 
fore and aft over the boilers, so that inspection is 
facilitated, and the valves can be easily overhauled. 
The diameter of the boilers is 14 ft. 8in., and the 
length of the double-ended boilers 20 ft., and of 
the single-ended boilers 11 ft. 6 in. Each double- 
ended boiler has six furnaces, and each single-ended 
boiler three, the mean diameter of the flues bein 
3 ft. 54 in. The total grate area is 701 square feet, an 
the total heating mee! 27,843 square feet, equal to 
2.14 square feet per unit of power. The boilers are 
wobel at a pressure of 215 lb. to the square inch, and 
are on the Howden forced-draught system. Five fans 
are fitted, each driven by a Siemens electric motor. 
The air is discharged into the central fore-and-aft 
trunk, as shown in the cross-sections, Fig. 45 and 46, 
with branches to the front of each boiler. This central 
trunk is carried on a series of A brackets, under which 
a passage-way is formed between the boiler-rooms, and 
a neat thin galvanised sheet is provided over the 
lagging of the boiler along the es. The boilers, 
steam-pipes, valves, and main engine cylinders are 
lagged with Keenan’s non-conducting cement. There 
are two powerful See’s ash-ejectors, worked by Clarke, 
Chapman’s pumps, one in each stokehold, and two of 
Wilson’s steam ash-hoists for use when the vessels 
are in harbour. 

The electric power plant is an important feature in 
the vessel, and is arranged, with suitable switchboard, 
on a gallery in the engine-room. There are five sets 
of Siemens multi-polar dynamos, each driven by a 
compound high-speed Bellis and Morcom enclosed en- 

ine ; the total output at 100 volts is 1750 amperes. 

hese machines, in addition to lighting the ship, pro- 
vide current for driving the large-power motors of 
the forced-draught fans: eleven large and twenty-four 
small fans for ventilating the first-class dining-saloon ; 
twenty-eight fans in the second-class dining-saloon ; 
one large fan in the first-class smoking-room ; and a 
fan in each of tne passengers’ cabins. There are 
throughout the ship 2000 lamps of 16-candle power, 
and, in addition, a Suez Canal searchlight, masthead 
and side-lights. Motors are used also for plate-wash- 
ing, and for working spits in the roasting-ovens, &c., 
in the galleys. For emergency use there is a dynamo 
and engine, with a separate boiler, located on the 
hurricane deck, and therefore well above the water- 
line, for use in the event of the ordinary electric- 
engine room being flooded. This dynamo is capable 
of Tighting the while of the passages in the ship and 
the masthead and side-lights. The only other feature 
about the machinery in the ship to which reference may 
be made is the hydraulic cranes, five of which are 
placed forward, and three aft. These are supplied 
with high-pressure hydraulic power from a compound 
surface-condensing pumping - engine located in the 
engine-room. This, like the cranes, was fitted by 
Sir W. G. ‘Armstrong, Whitworth, and Co., Limited, 
of Newcastle-on-Tyne. The bollards for hoisting 
boats, &c., are operated by hydraulic power. 








Contracts.—The Ceylon Government Railways have 
just placed an order with Messrs. W. and T. Avery, 
imited, Soho Foundry, Birmingham, for a weigh-bridge 
of special time-saving construction, consisting of two 
separate platforms and patent combination arrangement, 
so that small trucks can be weighed on the one platform 
and large bogie-trucks on the two platforms combined. 
The weighing is automatically recorded. In addition to 
the above the weighing platform for the small truck is 
fitted with patent | on rails, so that a train of small 
trucks can be weighed without stopping. The enormous 
saving in time resulting from weighing trains in motion 
is apparent. The total capacity of the ee is 
60 tons, and the two platforms are 16 ft. and 12 ft. long 
respectively, each being fitted with steel rails to the 
Ceylon Government Railway gauge—viz., 5 ft. 6 in.— 
The British Westinghouse Company have received an 
order from the London County Council for 334 brake 
equipments for as many cars, making in all 400 London 
County Council cars which will be equipped with the 
Westinghouse etic brake when this contract is com- 
pleted.—Messrs. Bruce Peebles and Co., Limited, have 
secured the order from the Sunderland Corporation for 
a 250-kilowatt motor generator for the Pallion sub-station. 
This machine runs at 500 revolutions and 50 periods, the 
alternating-current voltage being 5000, and the continuous 
current 250. They have also received from Messrs. C. A. 
Parsons an order for an 800-kilowatt, 2000-volt, 50-period, 
single-phase turbo-type alternator for the Shanghai 
Municipality. This machine runs at 1500 revolutions, 








will load up to a length of 90 ft., which has hitherto 
necessitated the use of seven trucks of the older type. 





The engine compartment, notwithstanding the com- 





and the order includes direct-coupled exciter. 
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BOILER-HOUSE STANCHION; L.C.C. TRAMWAY POWER-STATION AT GREENWICH. 
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Tue InstTiTvTION OF CrviL ENGINEERS: STUDENTS’ 
Meertinc.—A meeting of students of the Institution of 
Civil Engineers was held at the Institution on Friday 
evening, 


RILEY, M. INST. C.E., 







F.R.I.B.A., SUPERINTENDING 
(For Description, see Page 409.) 



































- the chair, when a paper on ‘‘ Waves was read by Mr. 


K. Stevens, Stud. Inst. C.E. The reading of the 
paper was followed by a discussion, in which Messrs. K. 
Newton, J. L. Hodgson, B.Sc., A. T. Weston, B.Sc., 
A. E. 61> B.Se., J. M. S. Culbertson, and R. F. 
McKay, B.Sc., Studs. Inst. C.E., took part. 


FortHcominc Contracts.—The Commercial Intelli- 

mce Branch of the Board of Trade are informed by 

-M. Consul at Stockholm, that tenders are invited for 
the sup 7 ad the Swedish State Railways of rolled steel 
joists fs lusseisen” quality), of two kinds—viz., for 
ridge- building and for wagons. ed tenders, marked 
respectively “ Anbud a balkar fir jag ge omg and 
*‘Anbud a balkar fér vagntillverkning,” should be ad- 
d to Kungl. Jernvagssty ns Registrator, 
Stockholm, where they will received up to noon on 
April 17 next.. Further particulars (in Swedish), together 
with notices regarding manufacture, testing, and de- 


f , livery, forwarded by H.M. Consul, may. be seen at the 
h 23, Mr. M. F. G, Wilson, M. Inst, C.E., | 


offices of the Commercial Intelligence Branch of the 


ARCHITECT, L.C.C., LONDON. 
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Board of Trade, 73, Basinghall-street, London, E.C. 
The Commercial Intelligence Branch of the Board of 
Trade have also received from the acting British Consul- 
General at Christiania, a notification to the effect that 
tenders will be received in Christiania, not later than 
3 p.m., on April 6 next, by the Norwegian State 4 
way authorities for the supply of the following telegrap 

materials :—40,000 kilometres of galvanised iron wire 
of 4 millimetres (0.157 in.) diameter ; 6000 kilometres of 
galvanised iron wire of 3 millimetres (0.118 in.) diameter ; 
4100 large insulators, 8100 small insulators, and 450 
kilogrammes of hackled hemp. H.M. Consul-Geners 
encloses copies (in Norwegian) of specifications, — 
tions, drawings (2), &c., which may also be seen at t ne 
same offices. Apart from the usual customs duties, 4 
preference of from 10 to 15 per cent. is given to Nor- 
wegian manufacturers. In all cases of Norwegian Govern- 
ment contracts it is obligatory that a resident aout 
should act for tenderers not residing in Norway, and e 
responsible to the Government ; but it is not necessary for 
the agent to be a Norwegian firm, 
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GAS-RETORT ASCENSION-PIPE-CLEANING MACHINE. 
CONSTRUCTED BY MESSRS. SIR WILLIAM ARROL AND CO., LIMITED, ENGINEERS, GLASGOW. 
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| Srr Wiiam Arron anv Co., Limrrep, of Glas- 


gow, have for several years been identified with the 
manufacture of labour-saving appliances in connection 
with the generation of coal-gas, and _— economy 
has resulted from the introduction of machines for 
charging coal and withdrawing coke from retorts. 
These machines, now extensively used, were invented, 
in collaboration, by Sir William Arrol and the late 
Mr. Foulis, gas engineer to the Corporation of Glas- 
gow. The same firm is now introducing another 
machine, in order to perform by mechanical :-means 
one of the most laborious and fatiguing tasks in the 
retort-house—namely, the cleaning of the ascension- 
pipe ~~ the gas from the retorts to the hydraulic 
mains. any attempts have been made in the past to 
construct such a machine, but none has succeeded. 
By the new method a flexible shaft with an auger 
eo is forced up the ascension-pipe by means of 
ydraulic power, and is rotated at a speed to suit the 
density of the deposit in the pipe. The machine is 
the invention of Mr. G. C. Trewby, the late chief 
engineer of the Gas Light and Coke Company, 
Limited, and Mr. hatow't. Biggart, of Sir William 
Arrol and .Co., Limited. 
This machine was first tried at the Beckton works of 
the Gas Light and Coke Company. There were some 
difficulties incidental to the first application, but from 
the outset it was evident that the inventors had 
worked on the right lines; and now, as the result 
of experience, various improvements have been made, 
many of them suggested by the engineering staffs at 
the Gas Light | Coke Company’s works and the 
Vauxhall Works of the South Metropolitan Gas Com- 
pany, who use the second machine made. These 
improvements have been embodied in the later ma- 
chines, and of these we give illustrations on this page. 
Hg ego EN : a So far as the framework and the traversing gear are 
concerned, the machine follows the lines of the retort- 
charging and withdrawing machine already referred to. 
The frame is a simple rectangular structure of plates 
and angles, carried on axle brackets of cast steel, and 
of dimensions to suit the height and width of the 
retort-charging platform. The machine is traversed 
along the front of the battery of retorts by an hydraulic 
motor of the capstan type, placed direct! above 
one of the axles, and driving it through eon: A gear, 
This motor, which has a 24-in. cylinder with a 3-in. 
stroke, is of 14 brake horse-power, and its position 
| is clearly shown in the plan and sections reproduced. 
| Carried in this traversing frame is a beam, built up 
of steel channels, to support the gear for cleaning the 
| pipes. In order that the height of this re may 
varied to suit the level of the mouth-piece of the 
ascension-pipe, hydraulic mechanism for raising and 
Fie. 4. ; | lowering it has been fitted, and is well shown in the 
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perspective view on page 415. The steel channels of 
the horizontal beam or platform for the gear work 
in vertical angle guides on the main framing of the 
machine, and the whole is suspended on two lifting 
chains, one at the front and the other at the rear. 
These chains pass over guide-pulleys carried upon the 
top of the framework, and thence over separate pulleys 
secured to the ram-head. The ram works in a vertical 
cylinder 6 in. in diameter. After being raised or 
lowered to suit the level of the ascansion-pipe, the 
beam remains stationary. At its outer end there is 
fixed an hydraulic ram 24 in. in diameter and 2 ft. 
2 in. swale, for racking inwards and outwards the 
cleaniog-shaft. The change-speed wheels and the 
motor for rotating the shaft are supported on brackets, 
which assist to bind the framework together, and 
give it stiffness. 

The design of the shaft for cleaning the tube is 
the result of considerable experiment. Toothed fer- 
rules strung on a wire rope, with ball and socket 
joints to take the thrust, afforded considerable success, 

ut subsequently it was decided to build up the shaft 
of a number of sections, as shown in Fig. 1, as this 
was found to readily adapt itself to inequalities in 
the pipe. Again, experience showed that a variation in 
the speed of rotation of the shaft became necessary, as 
the tarry deposit was at times hard and tenacious, at 
other times stiff and gluish, and, again, soft and 
easily removable. A uniform s could not give 
the maximum efficiency. It was therefore decided to 
arrange differential speed-gear in connection with the 
rotation of the shaft. The drawing we reproduce 
does not show the differential gear, but shows the 
method of rotating the shaft. 

To admit of lateral motion for the driving of the 
shaft up the Pipe by the hydraulic cylinder at the 
rear the wheels for rotating the shaft are mounted on 
a sleeve, into which the shaft is keyed by a sliding 
feather. The shaft is driven forward through the 
sleeve and up the ascension-pipe by means of the 
horizontal hydraulic cylinder, and the sleeve and shaft 
are rotated by the triple-cylinder hydraulic motor 
working a counter-shaft, on which are pinions gearing 
into the spur-wheels on the sleeve. 

All the motions are independent of each other, and 
are controlled by separate cocks ; the working handles 
of each are located together, convenient to the operator 
standing on the end platform. 

The practice, where charging, withdrawing, and 
cleaning machines are used, is for these machines to 
follow each other in the order desired. All of the pipes 
are systematically cleaned each shift, although this may 
not be necessary in all cases. With these three ma- 
chines very economical results are achieved, even in 
relatively small batteries of retorts. The Vauxhall 
cleaning-machine in ordinary work satisfactorily deals 
with fifty-two pipes within an hour. 








Rosey anp Co, Liurrep.—The annual meeting of 
this company was held at Lincoln on Tuesday, Mr. F. 
Andrew ps The trade profits for 1905 showed a 
slight falling off from the previous year, entirely due to 
the disturbed condition of Russia during the latter half 
of the year. The report was adopted, and dividends of 
6s. per share (free of income tax) on both preference and 
ordinary shares were declared, while 3000/. was written 
off the investment account, and 1632/. was carried 
forward, 


InsTITUTE OF MARINE Encinexrs.—A meeting of this 
Institute was held on Monday evening, the 26th inst., at 
58, Romford-road, Stratford, when Mr. H. Bertram read 
vy ron ‘“‘The Recovery of Waste Products.” Mr. 

. Lawrie, vice-chairman of the Council, presided. Mr. 
Bertram dealt exhaustively with his subject, and gave, 
among other interesting data, particulars on the recovery 
of oil from cotton-waste and cleaning-cloths after these 
had been used in engine-rooms. After this operation and 
—— wasting, the cotton-waste and cloths are quite 
suitable for repeated use in the same way. | 

“‘Seii’s Dictionary oF THE Wortp’s Press, AND 
ADVERTISERS’ REFERENCE-Book, 1906.” By Henry Sell. 
London: 167 and 168, Fleet-street, E.C. (Price 7s. 6d.) 
Twenty-sixth annual issue.—The book opens with a 
‘*World’s Press Survey,” dealing with the position of 
journalists at the Peace Conference of Portsmouth ; 
German journalism ; Canada’s telegraphic and cable news 
service ; Canadian journalism ; journalism and advertising 


in the United States. There follow reviews on ‘‘ The | h 


Management of a Modern Daily Newspaper,” on ‘‘ The 
Wires and the Newspapers,” &«., with chapters deal- 
ing with the history and development of journalism, 
the progress made in composition, and with the law as 
applying to the English newspaper press. The directory 
portion of the book covers over 550 and gives the 
name, address, price, and publishing ay of papers and 
magazines throughout Great Britain. sunty maps and 
lists of papers will be found useful by advertisers. In- 
formation of a similar kind is given with reference to our 
colonies, the book concluding with a list of daily papers 
and periodicals issued by foreign countries and towns 
arranged in alphabetical order. A larga number of news- 
papers and magazines have advertised their rates of 


charges and other data, and this portion of the publica- 
tion forms a directory in itself, 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday mor 
the pig-iron market was weak, and prices declined. 
Cleveland warrants were done at 47s. 8d., 47s. 7d., and 
47s. 84d. cash, 47s. 9d. five days, and at 48s. and 48s. 04d. 
one month. The turnover was about 9000 tons, and closing 
sellers quoted 47s. 8}d. cash and 483. 1d. one month. 
Hematite was offered at 633. 64d. one month. The 
depression continued in the afternoon, and Cleveland 
warrants, opening at 47s. 7d. cash, dropped to 47s. 5d. 
cash, with closing sellers at 4d. more. One month iron 
changed hands at 483., but was offered at the close at 
47s. 10d. sellers. The business amounted to 4000 tons, 
and there was also some dealing in hematite, two lots 
being done at 62s. 9d. cash. On Friday morning there 
was a continuation of selling, and Cleveland warrants 
dropped about _ more. The turnover was 12,000 tons, 
at 47s. 24d. cash, 47s. 5d. and 47s. 4d. ten days, from 
47s. 9d. to 47s. 6d. one month, and at 48s. 4d. three months. 
Closing sellers quoted 47s. 24d. cash and 47s. . one 
month, and the settling prices were:—Scotch, 55s. 64.; 
Cleveland, 47s. 14d.; hematite, 62s. 14d.; and Standard 
foundry iron, 47s. In the afternoon an improvement 
set in, and Cleveland warrants advanced to 47s. 5d. and 
47s. 6d. cash, and from 47s. 7d. to 47s. 10d. one month. 
At the close there were sellers at 47s. 64d. cash and 
47s. 10d. one month, and the turnover was about 7000 
tons. Hematite was still depressed, and 1000 tons 
changed hands at 62s. and 62s. on. five days, with closing 
sellers at 623. 14d. cash. Oa Monday morning a steady 
tone prevailed, and about 6000 tons of Cleveland war- 
rants were dealt in at 47s. 6d. cash, 47s. 10d. five days. 
473. 10d. and 47s. 10}d. one month, and 483. 6d. thres 
months. Closing sellers quoted 47s. 644. cash and 47s. 114. 
one month. Hematite was quoted 62s. 4d. buyers and 
623. 6d. sellers, both cash. At the afternoon session 5500 
tons of Cleveland warrants were done at firmer prices. 
The dealings were at 47s. and 47s. 74d. cash and 47s. 11d. 
and 47s. 114d. one month, with closing sellers at the higher 
values in each case. Hematite was stronger, and 1500 tons 
changed hands at 62s. 44d. cash and 62s, 11d. and 62s. 114d. 
one month, and at the close there were sellers over at 63s. 
one month. On Tuesday morning the market continued 
to improve in price, but business was quiet. Cleveland 
warrants opened at 47s. 7d. cash, and were also done at 
47s. 9d. cash, and the other dealings were at 48s. 04d. 
twenty-seven days and 483. one month. The transactions 
amoun to 8000 tons, and closing sellers’ quotations 
were 47s. 94d. cash, and 483. 14d. one month. Some 
hematite changed hands at 62s. 10d. one month. At the 
afternoon session the market was firmer, and Cleveland war- 
rants were done up to 47s. 11d. cash, 483. six days, 483. 2d. 
and 48s. 34d. one month. The turnover was only 5000 tons, 
and at the close the quotations were 47s. 114d. cash and 
48s. 34d. one month sellers. There were buyers of hema- 
tite at 62s. 7d. cash and 63s. one month. When business 
commenced in the market this (Wednesday) morning, the 
tone was firm, and prices advanced. Cleveland warrants 
changed hands at 48s.. 48s. 1d., and 483. 14d. cash, 48s. 5d. 
twenty-three days, 48s. 44d. and 48s. 5d. one month. 
The turnover was about 7000 tons, and the session 
closed with sellers at 48s. 14d. cash and 48s. 54d. one 
month. Hematite was up in value, and 500 tons were 
done at 633. 44d. one month, with closing buyers 
at 633. 6d., and sellers at 64s, one month. In the after- 
noon — were firm, and the turnover was 6000 tons of 
Cleveland warrants at 48s. 2d. to 483. 34d. cash, 48s. 4d. 
to 48s. 44d. five days, and 48s. 6d. to 48s. 7d. one month. 
The upward movement continued till the close of the 
market, when the quotations were 483. 4d. cash and 
488. 8d. one month sellers. Hematite was quoted firm 
at 64s. 6d. one month sellers. The following are the 
market quotations for makers’ (No. 1) iron :—Clyde, 
56s. 5 der and G —_ 66s. 6d. ; Summerlee, 
67s. 6d. ; Langloan, 69s. ; and Coltness, 74s. (all shipped at 
Glasgow) ; Glengarnock (shi at ry remy 66s. 6d. ; 
Shotts (aiepet at Leith), 67s.; and Carron (shipped at 
Grangemouth), 68s. 

Sulphate of Ammonia.—During the past week there has 
been a — good inquiry for sulphate of ammonia, but at 
the time of writing the tendency of the market is easier. 
The present price is round 12/. 103. per ton for pene’ 
business, Glasgow or Leith, and the quotation for forward 
delivery a> taken at from 12/. 7s. 6d. to 12/. 10s. up 
till Ssptember. The amount shipped last week from 
Leith was only 133 tons. 


Scotch Steel Trade.—There is gee me | no change of 
any moment to chronicle in the prevailing conditions 
of the local steel industry. There has been a big demand 


for delivery of ship-plates, the price for which remains | Pape 


firm at 7/. 7s. 6d. per ton, less 5 per vent. Boiler-plates 
are also being pressed for delivery, and the current 

rice for these is 7/. 17s. 6d. ~ ton, less 5 per cent. 
The inquiry for new material during the past week 
as been very fair, but there is a scarcity of new orders. 
Makers are, however, not able to consider much in the 
way of fresh business for delivery within the next few 
months, but are quite willing to fix up for forward de- 
livery. 

Shipbuilding.—The Kinghorn Shipbuilding Company, 
Fife, to just received an order to Build a vessel for the 
Anglo-French Shipping Company, Guernsey. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
eK = SE and Hammers.—Mr. A. J. Capron, 
M.I. Mech. E , lectured before the members of the Society 
of Engineers and Metallurgists at the University of 
Sheffield on Monday night on ‘‘Forging-Presses.” He 





showed that a few years ago forging-presses were regarded 
as suitable only for the heavier pA of work, a of 
2000 tons power and upwards being generally used at 
from 10 to 25 strokes per minute. That working speed 
had been increased to 60, and even 80, strokes per minute. 
With such speeds they could compete with hammers for 
even light work, and consequently the range of the 
applications for which presses were suitable was enor. 
mous'y extended. The lecturer gave interesting deta‘ls 
of the cost of press work as compared with hammer work, 
and said it was well known that for the heavier forgings 
far better work could be done under the press and much 
more reliable forgings produced than by any hammer. 
It was not practically possible to have a hammer of sufti- 
cient weight to get to the centre of a lirge ingot; the 
surface metal was spread whilst the centre of the ingot 
was not affected. With a press the action went right to 
the centre of the ingot, and if there was any cavity in 
the ingot forging under the press closed it, whereas a 
hammer by outies the surface metal tended to enlarge 
it. For small forgings the difference in the result was 
much less marked, but there could be very little doubt 
that pressed forgings were the soundest and most reliable. 


Messrs. Cammell, Laird, and Co,—The annual meeting 
of shareholders was held on Wednesday, with Mr. John 
Laird in the chair. He informed the meeting that during 
the year they had strengthened their position, and had 
increased their dividend ; and he hoped for still better 
returns un theircapital. In reply to questions about their 
Russian businezs and Spanish mines, he said misfortunes 
had cone upon their company, but they had been paid 
for, and he might almost say redeemed. The report was 
adopted, and the retiring directors were re-elected. 


Je Iron and Steel Trades.—The leading works are 
well employed, mainly on contracts placed some time ago ; 
but there is comparatively little new work coming in. 
This is attributed in some measure to the unsettled state 
of the iron market, and to the probability that easier 
terms may yet rule. The iron works are going full time, 
as there are on hand orders to enable them to do so. The 
mills and forges are very busy preparing steel in bars and 
sheets for me me purposes. The railway mate 
rial departments have a fair weightof work on hand, and 
efforts are being made to secure some of the contracts that 
are in the market for supplies to distant countries. There 
is no increase in the demand for steel for the cheaper 
qualities of cutlery, and makers of all classes of white- 
metal goods are, as a rule, complaining of the increased 
cost of production and the smallness of profits. For the 
first time in its history one company is this year paying 
no dividend. 


The Coal and Coke Trades.—There has been little 
change in the situation in the coal trade during the week. 
The unsettled state of things in France is stimulating 
the demand from this country, and South Yorkshire 
owners are profiting by it. An increasing tonnage of 
steam coal is going to the ports, and there is a heavy 
inquiry for all classes of common qualities. Sales of 
house coal are still falling off and prices are weakening. 
The consumption of gas coal is on the decline and little is 
required beyond contract supplies. The demand for 
blast-furnace cokes is weaker, but steel cokes are in steady 
request. 








REGISTRATION OF PATENT AGENTS.—In moving the 
second reading of the Patents, Designs, and Trade 
Marks (Registration of Patent Agents) Bill, in the House 
of Lords, on Monday, the 26th inst., Lord Coleridge ex- 
plained that by Section 1 of the Act of 1888 it was enacted 
that patent agents should be registered, and that persons 
who had been guilty of disgraceful professional conduct 
might have their names removed from the register. 
Owing, however, to the interpretation placed upon the 
Section by the High Court, it had been largely evaded by 
persons who substituted for the words “‘ patent agent 
such words as ‘patent expert.” Amending Bills had 
been before Parliament, and the present Bill met certain 
objections taken to last year’s Bill by providing that all 
existing interests should be preserved. The Harl of 
Granard said that the Government had no objection to 
giving the Bill asepond reading, but they reserved to them- 
selves the right to move amendments when the measure 
reached the Committee stage. The Bill was read a second 
time. 





MancuesTer LITERARY AND PuiLosopHicat Socikty. 
—At the meeting of this society, which was held on 
Tuesday, the 27th inst., Mr. C. E. Stromeyer read a 
r on “Recent Failures of Steel Boiler-Plates,” in 
referred to the failures of the boilers 
of the Imperial Russian Y gan Livadia, and to Mr. 
Maginnis’s experiences with two brittle marine boilers. 
he then dealt with recent cases which had come under his 
notice. He had collected samples of —_ of exploded 
boilers from America, Austria, and Russia, and plates 
which have shown themselves brittle in the workshop. 
In one case the brittleness was clearly due to an excess 
of phosphorus, but in all the other cases there was bo 
discernible cause, and the author suggested that certain 
qualities of steel have the property of slowly deteriorat 
ing. Several of the fractured plates were exhibited, and 
sections were prepared showing the microscopic structure 
of the different materials. The chemical composition= 
and the mechanical tests were also given. At the end of 
the paper the author mentioned that he was aeeet to 
carry out experiments on twenty samples of steel which 
he had collected, and said he would like to receive sugges 
tions as to supplementary tests which would make | 
possible to discriminate between reliable and treacherous 
steels. 


which he briefi 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ‘Change was smaller than for a very long time; the 
market was cheerless in tone, quotations were easy, and 
hardly any transactions were recorded. Buyers were 
very backward, and with the market unsettled by fiuc- 
tuations in warrants, would only purchase in small lots 
to meet immediate requirements. The continued im- 
proving statistical position appeared to have no bene- 
ficial effect upon the market, and the heavy shipments 
this month failed to at all influence affairs for the better. 
No. 3 g-m.b, Cleveland pig was 48s, 3d. f.o.b. Some of 
the leading makers were not disposed to sell at that price, 
but, on the other hand, merchants were rather forcing 
sales at the figure. To-day a movement in warrants 
caused a rise in Cleveland iron. No. 3 became 48s. 9d., 
but there was not much business passing. No. 1 was 
50s. 3d.; No. 4 foundry, 48s. Sd. 5 5' y forge, 47s. 6d.; 
and mottled and white, each 47s. 3d. East Coast hema- 
tite pig was steady, with fairly good inquiries, notwith- 
standing the competition of West Coast firms. Mer- 
chants were prepared to sell at 683. 6d, for early delivery 
of mixed numbers, and some sales were recorded at 
that price; but, as a matter of fact, second hands had 
not much iron to dispose of. Producers, as a rule, quoted 
693. for mixed numbers. Spanish ore showed no change, 
but cargoes recently imported were said to be of only 
moderate quality. Rubio (50 per cent. quality) was 20s. 
ex-ship Tees. Middlesbrough warrants advanced to 
483. 34d. cash buyers, or 44d. above yesterday’s close. 


Manufactured Iron and Steel.—Steady accounts are 
given of the various branches of the finished iron and 
steel industries. There is a lull in buying at present, 
but producers having very satisfactory order-books, are 
not necessitated to seek new orders, and they show no 
inclination to lower quotations. On the contrary, several 
makers look to higher rates ruling before long, as they 
believe that brisk buying will be resumed. Common iron 
bars, iron ship-plates, and iron ship-angles are each 7/. 5s. ; 
best bars, 7/. 15s.; iron ship-rivets, 7/7. 17s. 6d. ; steel 
bars, 6/. 5s.; steel ship-plates, 7/.; steel ship-angles, 
61. 12s. 6d.; steel boiler-plates, 87.; steel joists, 62. 7s, 6d.; 
steel sheets (singles), 8/.; steel sheets (doubles), 8/. 5s., and 
heavy sections of steel rails, 6/. 7s. 6d.—all less the cus- 
tomary 24 per cent. discount, except rails, which are net 
cash at works. 

Coal and Coke.— Several orders from France have 
benefited collieries in the North of England, and caused 
values to improve ; but, apart from that, an upward 
tendency has been apparent. Gas coal is now very firm. 
Best Durham quality may be put at 10s., and some large 
contracts are in course of negotiation. Bunker coal is in 
very good request, and quotations are strong, but there is 
an adequate supply. ufacturing coal and coking 
coal are steady. Coke is not being extensively bought 
just now, as consumers have satisfied their needs over the 
second quarter of the year. Quotations, however, are 
still on the basis of 17s. for average blast-furnace qualities 
delivered here. 








“Tue SyREN AND SHipPInc” ILLUSTRATED,—On the 
28th inst. this journal issued its five-hundredth number 
—a special yp ee pee a hundred es of nicely- 
printed and illustrated subject-matter. he contribu- 
tors include the Marquis of Graham, Lord Muskerry, 
Sir Marcus Seat, Tet., Mr. John G5 Panlo , Sir 
Benjamin C. Browne, Sir J. Fortescue Flannery, 
and several other well-known personalities of eqpal note 
in the shipbuildihg, shipping, and cdmmercial worlds. 
Their articles form an interesting cempendiym on British 
ship construction, shipping, and general trade, and 
cover together such a wide scope that it is difficult in a 
brief review to select any separate item on which to call 
special attention. The issue, we believe, will be very 
favourably received. 


PrnxsonaL.—Mr. T. Roland Wollaston, M.I. Mech. E., 
consulting engineer, has removed to new offices gepotite 
his present ones; since the 26th inst. his address is Lord’s 
Chambers, 26, Corporation-street, Manchester.— Messrs. 
Wynn, Timmins, and Co., Limited, Commercial-street, 
Birmingham, have bought the goodwill, name, and trade- 
marks, &c., of the firm of the late D. Kimberley and 
Sons, Limited, tool manufacturers, Emily-street and 
Angelina-street, Highgate, Birmingham. All inquiries 
and orders should be addressed to Commercial-street.— 
Messrs. Johnson and Phillips, Limited, Old Charlton, 
have been elected members of the Cable-Makers’ Asso- 
ciation, and their standard wires will in future bear the 
official labels authorised by that Association.—Mr. W. T. 
Darrant, who has had control for several years of the buy- 
ing department of Messrs. Ransomes, Sims, and Jefferies, 
Limived, of Ipswich, has been appointed to the manage- 
ment of the buying department of the Metropolitan Amal- 
gumated Railway Carriage and Wagon Company, Limited, 
Saltiey, Birmingham.—The Patent Indented Steel Bar 
Company, formed for supplying a bar of special section 
for reinforced-concrete construction, have taken offices at 
{Juecn Anne’s Chambers, Westminster. The advantages 
claimed for the bar are great adhesion to the concrete 
owing to the mechanical bond formed by its inden 
surface, and a constant section, thus utilising the full 
sectional area in_ resistance to stresses.-—Messrs. 
Sisson and Co., Limited, engineers, Gloucester, have 
appointed Messrs, Agnew and Donaldson, 23, Victoria- 


art., 


Street, S.W., to represent them in the London district.— 

Mr. Lionel B. Wells, M. Inst. C.E., has removed his 

q . to 75, Haworth’s Buildings, 5, Cross-street, Man- 
1ester, 
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NOTES FROM THE SOUTH-WEST. 


_ Cardif.—Quotations for steam coal have shown con- 
siderable firmness; the demand has been principally 
for prompt and early shipment. The best large steam 
coal has made 14s, 9d. to 153. per ton, while secondary 
 meage have ranged from 13s. 3d. to 14s. 9d. per ton. 

ouse coal has been in moderate demand at late rates ; 
the best ordinary qualities have made 14s. to 15s. 


133. per ton; No, 3 Rhondda large has brought 14s. 6d. 
to 143. 9d. per ton. Coke has shown a firm tone; 
foundry qualities have been quoted at 18s. to 193. per 
ton, and furnace ditto at 163. 9d. to 17s. ton. As 
regards iron ore, Rubio has been quoted at 18s. 6d. to 19s. 
per ton; and Almeria at 18s. 6d. to 18s. 9d. per ton, 
upon a basis of 50 per cent. of iron, and charges, in- 
cluding freight, insurance, &c., to Cardiff or Newport. 


The Sirhowy Coal-Field.—Terms have been arranged 
between the Great Western and Rhymney Railway Com- 
panies with respect to a Bill which those companies are 
fromoting for the construction of joint railways into the 

onmouthshire coal-field ; and the Cardiff Company will 
now support the Bill with evidence. The construction 
of the lines +o Ae is expected to be highly ad- 
vantageous to Cardiff. 


Dowlais.—The Goat Mill has been turning out heavy- 
section steel rails and steel sleepers, principally for 
immediate shipment. The Big Mill has been en 


have been obtained at the furnaces. 


The Swansea Valley.—Some additional furnaces are in 
course of erection at Lower Liansamlet, and also at 
oper Bank. There has been a fair output in the steel 
trade; about 90 per cent. of the bars rolled at the mills 
has gone direct into consumption for tin-plates. The 
engineering sheds have been fairly busy. The coal trade 
has been more active than for some time past. 


Dockyard Apprentices.—The Lords of the Admiralty 
have decided to enter forty-one Ry at Devonport 
Dockyard at an examination in May. Although it was 
originally proposed not to enter shipwright apprentices, 
ié has now been decided to make vacancies for fifteen of 
these apprentices. The numbers in the other trades 
are:—Three ship-fitters, one smith, one joiner, three 
electrical fitters, one coppersmith, nine engine-fitters, and 
eight sail-makers. There will be no entries for plumbers, 
founders, caulkers, pattern-makera, rope-makers, painters, 
or naval shipwrights. The Lords of the Admiralty have 
also decided to enter thirty boy artificers in the Navy. 
The decision to enter only forty-one apprentices has given 
rise to much discussion. 


Coal Exports from Cardiff.—The fortieth annual report 
of the Cardiff Chamber of Commerce, covering 1905, 
shows that the shipments of coal from Cardiff to France, 
which were 2,951,889 tons in 1902, had decreased to 
2,341,292 tons in 1905, while Italy had taken 2,601,932 tons, 
as against 2,485,953 tons in 1902. The position of the two 
countries had thus been reversed. e largest increase 
in shipments occurred to the Argentine Republic, which 
took 1,213,610 tons in 1905, as compared with 523,166 tons 
in 1902. The figures for Egypt were 1,626,087 tons, 
against 1,361,903 tons, while the German total had gone 
up from 94,164 tons in 1902 to 261,227 tons in 1905. 








Tue Peruvian Navy.—The Peruvian cruiser Almi- 
rante Grau was launched on the 27th inst. at the naval 
construction works of Messrs. Vickers Sons and Maxim, 
Barrow. The vessel, of which we published a descrip- 
tion on e 392 ante, was named Senora Candamo, 
wife of the Peruvian Minister. At the luncheon which 
followed, Senor Candamo said the President of Peru took 
a keen interest in the building up of a war fleet suited to 
the needs of the Peruvian Republic. Another ship would 
be launched in a few months, and others might follow as 
the country developed. 

Per rag § con ag Ss oe Leeds roa 

mpany, Limited, is en upon a contract for a 
second consignment of 200 bogies for the Egyptian State 
Railways. These are to replace bogies of American design 
and construction, used in 30-ton freight wagons, and which 
have been found unsatisfactory. In addition the Leeds 
Forge Company has lately secured orders for 20 four- 
wheeled brake-vans for the Indian State Railways for use 
in connection with the Punjab irrigation scheme, and for 
several 30-ton self-discharging ironstone wagons for the 
Low Moor Company, Bradford. Messrs. Richardsons, 
Westgarth, and Co., Limited, have secured a contract for 
supplying six additional ‘‘Nesdrum” patent water-tube 
boilers for the Blaenavon Company, South Wales. 





‘“*Rerp’s Hanpy CoLtiery GuIDE AND DIRECTORY FOR 
NORTHUMBERLAND AND DurHAM.” London and New- 
castle-on-Tyne: Andrew Reid and Co., Limited. [Price 
23. 6d.J—Contains a map of Northumberland and Dur- 
ham, showing the — of the collieries, also the 
railways and the shipping ports, and gives lists of 
colliery-owners, agents, managers, and engineers in both 
counties, and the addresses of the owners and officials. 
This first portion of tke guide, together with the con- 
cluding chapters, which give the names and addresses of 

Majesty's Inspectors of Mines, the Explosives Acts, 
Coal-Mines Regulation Acts, and so forth, will be found 
useful for reference by persons who are interested in the 
working of our coal-mines. The directory of coal-fitters, 
with the names of the coal they deal in, and those of the 
collieries, appeals more especially to commercial firms 
and all purchasers of Northumberland and Durham coal. 


5 8 | per | making use of the Holborn- 
ton, while secondary qualities have ranged from 11s. to| Rube i 


MISCELLANEA. 


IN our issue of December 29 last we referred, on 
page 876, to the determination by Rubens of the emission 
spectrum of the Welsbach mantle. We should add that 
the publication of these researches has involved the 
author in a controversy with Lummer and Pringsheim, 
who point out, in the Physikalische Zeitschrift, that in 
ringsheim optical pyrometer, 

ubens had err« yp d that the mantle radiated 
like a black body. As this is not so, the temperatures 
which Rubens had found would be lower limits, but 
not the actual temperatures of the mantle; and since 
small differences of temperature have a considerable in- 
fluence on the radiation of short waves, with which we 
are mainly concerned in illumination problems, the con- 
clusions which Ru draws could not be accepted. 
Rubens has replied that he did not rely only on the 
pyrometer, and that he bad anticipated this difficulty, 
and guarded against it. But the objection seems to be 
well founded. 


Another attempt to construct a galvanic cell in which 
heat is directly converted into electricity is descri 
by an American engineer, Mr. J. H. . His element 
consists of a cell of iron divided into three compart- 
we gon he the outer of which are placed, as electrodes, rods 
of car hollowed for a part of their length. These 
rods are carefully insulated from the iron, and lie in an 





; L gaged | electrolyte consisting of hydrate of sodium, to which has 
upon fish-plates, angles, colliery rails, &c. Good results 


been added 4 per cent. of Fes Os (ferric oxide). The 
central chan:ber is silvered externally, and communicates 
with the interior of the hollow carbon rods. It is © air- 
tight, and into it air is compressed to a one of 10 1b. per 
square inch; the only escape for this air is into the 
hollow spaces in the car rods, and through the pores 
of these rods it finally passes into the electrolyte. If 
the electrolyte is heated to about 200 deg. Cent., a cur- 
rent is produced between the carbon and the iron, due, it 
is affirmed, to the following reaction :— 


Fe, Os + 2 NaO H + (heat) = 2 FeO + Na,O, + H, 0. 


The oxygen of the air reoxidises again the ferrous oxide 
to the ferric condition, so that the cell is self-depolarising. 
The voltage is 0.9, and with a cell measuring 74 in. by 
12 in. by 14 in, Mr. Reed claims to have obtained the 
extraordinary output of 600 amperes. 


In a paper on “‘Some Common Errors in the Use of 
Electric Motors for Machine’ Driving,” recently read 
before the Institution of Engineers and Shipbuilders of 
Scotland, Mr. W. A. Ker points out that if a series-motor 
and a shunt-motor are designed for the same maximum 
load, current, and speed, then at smaller currents the shunt- 
motor will have the larger torque, since its field remains 
constant, whilst that of the series-wound machine falls 
off as the current is reduced. The not uncommon state- 
ment that the torque of a series-wound motor varies as 
the gr of the current is also, he remarks, incorrect, 
save for a particular region of the saturation curve ; and 
in current practice the torque of such motors varies at 
much the same rate as the current for a large proportion 
of the curve of torque." With machines built twenty years 
or so ago the statement objected to was nearly correct, 
since the magnetic induction was far from saturating the 
iron, and hence any change in the current gave rise 
to a nearly equal change in the strength of the field. 

ith modern motors, where the magnets and yokes are 
near:y saturated, this is not the case. Mr. Ker there- 
fore suggests that when a motor is needed for practically 
constant 5s) and constant torque, though not neces- 
sarily full-load torque, a sliunt-wound motor should be 
used. The same type should also be employed for con- 
stant speed and varying torque, whilst where the condi- 
tions call for approximately constant s and varying 
torque, subject to/sudden overloads, the advantage rests 
with compound winding; when, however, the motor is 
required to work at varying speeds with a torque vary- 
ing inversely as the speed, the series-motor should be 
used; but if varying speed and constant torque is required, 
the shunt-wound motor, lated by varying the resist- 
ance of the field-windings, 1s called for. 








Raitway Coat Contracts.—Tenders were submitted 
in December by South Yorkshire coal-owners to the 
Midland, the North-Kastern, the Great Northern, the 
Lancashire and Yorkshire, and the Great Central Rail- 
way Companies, uiring 8s. 6d. per ton for loco- 
motive coal for the first half of 1906, and 9s. for the 
second half, or 8s. 9d. per ton for the whole of the 

ear. A counter offer of 83. 3d. per ton was made 

the Midland and other companies for the year. 
The North - Eastern Company, however, struck a 
medium course by offering 8s. 6d. per ton, which was 
accepted by the coal-owners. The Great Northern and 
the Great Central had contracts which ran out on 
December 31, but most of their ments covered 
another three months. In view of this period drawing 
to a close, negotiations were recently opened between the 
parties concerned. The two companies each offered 8s. 3d. 
per ton, but, as in the case of the Midland three months 
ago, this was refused by the coal-owners, who insisted 
upon &s. Gd. per ton. A reply of the Great Northern and 
Great Central Railway Companies was received by the 
coal owners on Tuesday. It was in the nature of a com- 
promise, and was accepted. The companies — to 
pay the 8s. 6d. per ton demanded, provided that the 

-owners extended the period of the contracts from 
twelve to fifteen months. Thus the contracts will run 
from April 2, 1906, until June 30, 1907; and_ they will 
replace the agreements which terminated last December, 








as well as those which expire at the end of March. 
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il Fig.44. Section ut Frame 73. 















































































































































_ 
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Fig. 46. Section at Frame 96. 
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NOTICES OF MEETINGS. 


Society oF ARTs.—Monday, April 2, at 8 p.m. Cantor Lectures : 
—* Fire, Fire Risks, and Fire Extinction,” by Professor Vivian B. 
Lewes. (Four Lectures. Lecture IV.)—Wednesday, April 4, at 
8 pm. “‘Ramie and its Possibilities,” by Mrs. Ernest Hart. 
(Illustrated by samples manufactured by Messrs. A. M. Hart, 
Limited.) The Hon. Sir John Cockburn, K.C.M.G., will preside. 

Society oF ENGINEERS.—Monday, April 2, at the: Royal United 
Service Institution, Whitehall. A paper willbe read entitled 
* Harbour Exigency Works,” by Mr. Frank Latham, M. Inst. 
C.E.I., Borough Engineer of Penzance. 

Socrgty or OHEMICAL INpUSTRY: LonDON SxcTIon.—Monday, 
April 2, at the Chemical Society’s Rooms, Burlington House, 
Piccadilly. The following papers will be read and discussed :— 
(1) “The Ropiness in Flour and Bread, and its Detection and 
Prevention,” by Mr. E. J. Watkins. (2) ‘‘ The Rése-Herzfeld and 
Sulphuric Acid Methods for the Determination of the Higher 
Alcohols ”—a criticism—by Mr. V. H. Veley, F.R.S. The meeting 
will commence at § p.m. 

Tue LystiTvTION oF Civi, Ene@meers.—Tuesday, April 3, at 
8 p.m. Paper to be considered:—‘‘The Harbours of South 
Africa,” by Mr. Cathcart W. Methven, M. Inst. C.E.. The suc- 
ceeding paper will be, ‘‘ On the Resistance of Iron and Steel to 
Reversals of Direct Stress,” by Mr. T. E. Stanton, D.Sc., M. Inst. 
C.E., and Mr. L. Bairstow.—Wednesday, April 4. Students’ visit 
and meeting. Visit, at 2.30 p.m., to inspect the works in 
at the Rotherhithe Tunnel. a at 8 p.m. Paper to be read : 
—** Variations in Direction of the Wind, and an Instrument for 
Determining them Graphically,” by Mr. B. F. Beverley, Stud. 
Inst. C.E. Dr. T. E. Stanton, M. Inst. C.E., in the chair. 

INSTITUTE OF SaniTaRY ENGINERRS.—Wedni » April 4, at 
8p.m. A paper will be read on ‘“‘The Manufacture of Portland 
Cement,” by Mr. H. K.G. Bamber. The paper will be illustrated 
by cinematograph views.—Saturday afternoon, March 31, the 
members will visit the Edmonton Sewage Farm. Carriages will be 
reserved for members travelling by the train leaving Liverpool- 
street Station at 1.56 p.m. 

LIVERPOOL ENGINEERING Soctety.—Wednesday, April 4, at 7.45 

.m. A special meeting will be held at the Royal Institution, 

Jquitt-street, to approve an alteration in Proposal Form A, re- 
ferred to in Rule Il.—At 8 o’clock on the same evening a paper 
will be read by Mr. A. Stewart Mason, Assoc. M. Inst. C.E., PA.S8.L., 
M.R.San.L., entitled ‘‘Some Notes on Sewage Purification.” 

Tue Institution OF Nava Arcuitects.—On Wednesday, Thurs 
day, and Friday, April 4, 5, and 6.— Wednesday, April 4, morning 
meeting, at 12 o’clock. Annual report of Council. Election of 
the president, officers, and council. Election of new members, 
associate members, associates, and students. Appointment of 
scrutineers for the next annual meeting. Address by the Chair- 
man, the Right Hon. the Earl of Glasgow, G.C.M.G., LL.D. 
Presentation of the gold medal to Mr. W. W. Marriner, and of 

remiums to Mr. J. H. Heck and Mr. Harold Yarrow. The 
ollowing papers will then be read and discussed :—‘‘The New 
Scouts,” by Admiral C. C. P. Fitzgerald, Associate Member of 
Council. ‘‘ Vessels Constructed for Service in our Colonies and 
Protectorates,” by Sir Edward J. Reed, K.C.B., F.R.S., honorary 
Vice-President.—Thursday, April 5, morning meeting, at 12 


o'clock. ‘‘ Yacht-Racing Measurement Rules and the Interna- 
tional Conference,” by Mr. R. E. Froude, F.R.S., honorary Vice- 
President. ‘‘The 8S of Motor-Boats and their Rating for 


Racing Purposes,” by Mr. Linton Hope, Associate. ‘‘ The Design 
and Construction of High-Speed Motor-Boats, by Mr. James A. 
Smith, Member.—Evening meeting, at 7.30 o'clock, ‘‘Gas- 
Engines for Ship Propulsion,” by Mr. J. E. Thornycroft, Associate. 
“The Efficiency of Surface-Condensers,” by Professor R. L. 
Weighton, Member.—Friday, April 6, morning meeting, at 12 
o'clock. ‘‘Notes on the Freeboard Rules,” by Mr. J. Foster 
King, Member. ‘‘The Overhead Wire Cableway Applied to 
Shipbuilding,” by Mr. J. L. Twaddell, Member. ‘The Intro- 
duction of Cranes in Shipyards,” by Mr. Alexander Murray, 
Member.—Evening meeting, at 7.30 o'clock. ‘‘Oil-Tight Work 
in Ships of Light Construction,” by Mr. Herbert Rowell, Member. 
“ Steam-Yachts: Some Comparisons,” by Mr. J. R. Barnett, 
Member. The annual dinner of the Institution will be held on 
Wednesday, April 4, in the Grand Hall, Hotel Cecil, Strand, W.C. 

Civit AND MECHANICAL En@tNgeERS’ Socirty.—Thursday, April 5, 
at 8 p.m., at the Caxton Hall, Westminster, S.W., when some 
notes will be read on ‘‘Steam-Turbines,” by Mr. G. D’A. Meynell, 
A.C.G.L, A.LE.E. 

Tue INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, April 5, 
at 8 p.m., at the Institution of Civil Engineers. ‘“ Electrical 
Equip t of the Aberdare Collieries of the Powell-Duffryn 
Company,” by Mr. C. P. Sparks, Member. ‘‘ Electric Winding 
Considered Practically and Commercially,” by Mr. W. C. Moun- 
tain, Member. (Abstract of paper read and discussed at meeting 
of Manchester Section on January 16, 1906.) Conclusion of dis- 
cussion. 

Gro.oaists’ AssociaTion, Lonpon.—Friday, April 6, at 8 p.m., 
at University College, Gower-street, W.C., when the followin 
lecture will be delivered :—‘‘ The Pressure-Chipping of Flint, ool 
the Question of Eolithic Man,” by Mr. 8. Hazzledine Warren, 
F.G.S. (Illustrated by lantern slides.) 

Tue Roya [nstiTuTION oF GREAT Britarn.—Friday, April 6, at 
9p.m. Mr, William Bate Hardy, M.A., F.R.S., on “ The Physical 
Basis of Life. Afternoon lectures next week :—Tuesday, April 3, 
at 5p.m. Mr. John Edward Marr, M.A., Sc.D., F.R.8S., on *‘ The 
Influence of Geology on Scenery ” (the = Lectures). (Lec- 
ture III.)}—Thursday, 7 5, at 5 p.m. fessor Bertram Hop- 
kinson, M.A., B.Sc., M. Inst. C.E., on “ Internal - Combustion 
Engines ” (with experimental illustrations). (Lecture III.)—Satur- 
day, April 7, at 3p.m. Professor J. J. Thomson, M.A., LL.D., 
D.Sc., F.R.S., M.R.1., Professor of Natural Philosophy, R.1., on 
* The Corpuscular Theory of Matter.” (Lecture VI.) 
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WORKMEN’S COMPENSATION. 


As our readers are probably aware, a Bill, having 


26) for its object the amendment and consolidation of 


the Workmen’s Compensation Acts, was introduced 
into the House of Commons by the Home Secretary 
on March 26. Employers of labour have long desired 
some modification of the present law. While they 
have recognised, or, rather, have been compelled 
to recognise, that their liabilities were increased, 
and must continue to be serious under the Acts of 
1897 and 1900, there were many difficulties and 
anomalies under these two Acts. In the result 
litigation has been the order of the day; and 





although many employers have safeguarded them- 
selves by insurance, it by no means follows that 
all the trouble and vexation is handed over to the 
insurance companies. 

Of what, then, does the amending Bill consist ? 
Does it comprise a few alterations in the law, 
calculated to remove the anomalies brought to 
light by recent cases, or does it embody the recom- 
mendations which were made by the Departmental 
Committee about a year ago? The answers to 
these questions are by no means satisfactory. 
Changes are made in the law, inasmuch as both 
the previous Acts are cast into the melting-pot ; 
some of the recommendations of the Departmental 
Committee are adopted, but are modified in a way 
which is by no means favourable to employers ; 
and last, but not least, a number of new definitions 
are included which cannot fail to give rise to 
vexatious and protracted litigation in the Courts. 

It may be remembered that the Committee, who 
inquired into the question whether the law should 
be amended, addressed themselves to the follow- 
ing point :—Have the Workmen’s Compensation 
Acts imposed, or are they likely-to impose, any 
undue burden on the employer’ As a result of 
the evidence which was directed to this question, 
the Committee came to the conclusion that in the 
first instance the burden of compensation must fall 
on the employer. The ultimate loss, consequent 
thereon, will fall with equal or greater weight upon 
the workman, either by diminution of wages, or 
loss of employment, or loss through the insolvency 
of the employer. ‘‘The problem, therefore,” 
wrote the Committee at page 25 of the Blue-Book, 
‘is to attempt such an adjustment of the burden 
as will enable the great industries of the country 
to be carried on without an excessive share of the 
losses occasioned by industrial accidents being 
thrown on the employer or the employed.” 

The principal suggestions made by the Committee 
were as follow :—{i.) The abolition of the right of 
the workman to sue under the Employers’ Liability 
Act or at common law, if the employer is able to 
show that the workman has an equal remedy under 
the Workmen’s Compensation Act ; (ii.) that notice 
of an accident should be given within six days, with 
liberty to apply to the Court for an extension of 
time ; (iii.) that the liability of the employer shall 
extend in favour of workmen whose labours carry 
them far away from their employer's premises ; (iv.) 
that the limitation in respect of cntearneah on, or 
in, or about any building as regards height of build- 
ing, use of scaffolding, and employment of machi- 
nery, be repealed ; (v.) that the term ‘“‘ railway ” 
shall include lines and sidings not used for pur 
of public traffic, and tramways; and that the Act 
should apply directly (a) to employment in the 
process of loading, unloading, or coaling any ship 
in any harbour or canal ; (b) to laundries subject to 
the provisions of the Factory Act, 1901; (c) to all 
quarries ; and that the term *‘ engineering work,” as 
used in the Act, should include road-making and 
mending, well-sinking and repairing, and other ex- 
cavation ; and that employment in construction or 
maintenance of telegraphs, telephones, and other 
electric appliances should also be included. The 
Committee also recommended that provision should 
be made for compensation in the case of workmen 
whose services are lent by an employer to another 
person, as, for instance, to engineers fixing machi- 
nery, the employer continuing to pay the wages. 
In such a case it is suggested that a workman 
should have a right to compensation, in case of 
injury, from his own employer. 

The main provisions of the Bill, so far as they 
are outlined in the speech of the Home Secretary, 
are, shortly, as follow :— 

In the Act of 1897 the term ‘‘ workman” is 
defined rather by way of saying who are entitled 
to the benefit of compensation for injuries than by 
way of saying who are not. This plan is revised 
in the new Bill, the term ‘‘ workman” being held 
to include any person not a police constable, clerk, 
outworker, domestic servant, or a member of the 
employer’s family dwelling in his house, who 
works under contract for wages, or serves under 
apprenticeship by way of manual labour or other- 
wise, and whether the contract is expressed or 
implied, oral, or in writing. As Mr. Glad- 
stone took care to explain, workmen employed 
in workshops, in ——S\ service, fishermen, 

stmen, and seamen will in future be included. 
The inclusion of seamen opens up questions of 
extraordinary difficulty. Seamen constantly risk 
their lives in attempts to succour those who are m 
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peril at sea. Must the shipowners be held respon- 
sible? A ship goes down with all hands, and none 
of the crew are ever heard of again. Must the ship- 
owner pay compensation to the dependants of every 
person on board, in the absence of evidence as to 
whether the disaster was caused by the serious and 
wilful misconduct of the captain or some member 
of the crew? ‘True, such risks may be covered by 
insurance ; but the insurance premiums cannot but 
be high. There is one provision in this Bill which 
distinguishes it in a very marked degree from that 
which was passed in 1897. In the Act of 1897 it 
mattered not how few men were employed by the 
employer : he was still liable if the claimant was a 
workman within the meaning of that Act. Thisis to 
be altered by the new measure, which provides that 
a master who does not employ more than five men 
shall be excluded from the operation of the Act, 
unless the accident was attributable to the use by the 
employer of machinery driven by steam, water, or 
other mechanical power. Or if the workman at the 
time was employed in the care or management of 
horses, mining, quarrying, or building operations, or 
in laying or repairing any electric lines or works, the 
limit of five should not apply in the case of such 
workman. Take the case of a blacksmith’s assistant 
who is kicked by the horse which he is shoeing. 
Would he ‘‘ be employed in the care or management 
of” a horse at the time of the accident? This is the 
class of question which must necessarily arise when 
a complicated exception of this kind is introduced. 
What is the ostensible object of this exception ? 
It is that persons who employ but a few hands are 
necessarily men without capital, who cannot afford 
to pay compensation. The artificial rule that if a 
man employs more than five hands he is to come 
within the Act is bound to lead to some curious 
questions in practice. : 

The next proposal of importance is that which 
extends the principle of compensation to those 
who suffer from anthrax, lead-poisoning, mercury- 
poisoning, phosphorus-poisoning, arsenic-poisoning, 
and ankylostomiasis. It has already been decided 
in the Courts that a man who became infected with 
anthrax, while sorting wool in the course of his 
employment, was the victim of an accident within 
the meaning of the Act of 1897 ; but the new Bill 
would carry the matter much further than this. If 
a workman becomes infected with any one of the 
above-mentioned diseases, and the disease is due to 
the nature of his employment during the previous 
twelve months, his employer may be held liable. 

It is also proposed to amend the law by making 
the employer responsible for any accident which 
disables a workman for a period of more than a 
week. At present the injury must be such as to 
involve total incapacity for a fortnight or more. 
One recommendation of the Departmental Com- 
mittee is adopted by the movers of the Bill. It 
having been proved in practice that, by reason 
of their greater liability to sustain injury in the 
course of their employment, older men constantly 
find it difficult to obtain employment, it is proposed 
that men over sixty years of age shall be at liberty 
to contract out of the Act, to the extent that an 
employer shall only be liable to pay 251. if such a 
workman is fatally injured, and a weekly sum not 
exceeding 10s. per week in case of incapacity. 

We have not been able to deal with all the 
changes which are to be found iu this extraordinary 
measure. It is likely to give rise to much heated 
discussion during its passage through Parliament. 








THE CORPUSCULAR THEORY OF 
MATTER. 

In opening his fourth lecture on the above subject 
at the Royal Institution on Saturday last, Professor 
J. J. Thomson, F.R.S., said that on the last 
occasion he had dealt with the architecture of the 
atoms, and had illustrated, by means of floating 
magnets subjected to approximately similar forces, 
the way in which these atoms were supposed to be 
built up out of masses of positive and negative elec- 
tricity. It would be remembered that each model 
consisted of a series of rings, the number in each 
ring increasing with its distance from the centre. 
Here, he thought, was to be found an interesting 
analogy to the actual atoms. 

Taking, for example, the different models, of 
which the constitution was shown in Table I., it 
would be seen that the groups built up of 60, 40, 24, 
and 11 corpuscles all had the same kernel of three, 
and that each one could be built up from the one 





next below it by adding, as it were, an extra storey. 
If the real atoms were built up in this fashion, it 
would be natural to expect certain similarities 
between atoms of very different atomic weights. 
Further, if we traced the properties of the elements, 
starting with, say, lithium, and proceeding upwards 
in the direction of increasing atomic weights, we 
got the series :—Beryllium, boron, carbon, nitrogen, 
oxygen, and fluorine. Each member of this series 
was less electro-positive than the one preceding it, 
and when at last fluorine was reached we had a 
strongly electro-negative element. If, however, we 
took the next step, we came to sodium —a strongly 
electro-positive element—so that in passing from 
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fluorine to this there was a marked discontinuity in 
the properties of the elements. These could there- 
fore be divided up into a series of groups, inside of 
which the properties from one element to a number 
varied step by step; but there was an abrupt change 
in passing from one group to the next. 

omething very analogous to this was exhibited 
by the models made up of floating magnets he had 
exhibited at his last Testers. In Table II. was 
shown the make up of all the model atoms having 
twenty — in the outer ring. Here fifty- 
nine was the least number with which it was pos- 
sible to have an outer ring of twenty magnets. 
It would therefore be easy to detach one froin 
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this ring; and as the floating magnet represented 
a corpuscle, the loss of the latter would leave the 
parent atom positive, so that the arrangement of 59 
corresponded to a strongly electro-positive element. 
If, however, to such a group another magnet was 
added, this would, as the table showed, go straight 
to the centre; and the outer ring, having now a 
larger foundation, would be more stable. Adding 
further maguets, these all went to the inside until 
the total reached 67, when there would be 8 more 
inside the outer ring than with the group of 59, 
or much above the minimum needed for stability. 
If, however, still another magnet were added, 
making 68, this remained in the outer ring, which 
thus consisted of 21, and the number inside was 
again a minimum consistent with the stability of 
the outer ring; so that, making this addition to 
the group of 67, we passed from a very stable 
outer ring to one which it would be very easy to 
break up, or from a strongly electro-negative element 
to a strongly electro-positive element, just as was 
done in passing from fluorine to soem, The 
fact that with a small number inside an outer 
ring it was easy to detach one from the latter 
could be shown by approaching a magnet to a 
group of 9. Such a group could, with care, be 
ormed with 8 in the outer ring and only 1 inside ; 
and in these conditions it was easy to drag off one 
from this outer ring by attracting it with another 
magnet. It was, however, easy to get a group of 9 
with only 7 in the outer ring, 2 being inside ; and 
with this addition to the foundation of the model, 
the attraction of an outer magnet was resisted, and 
the ring of 7 proved stable. 

Since on the theory under consideration all atoms 
were built up of the same materials, it was possible 
to conceive a complex atom being broken down into 
a simpler one. In our model atoms the constituents 
were positive and negative electricity, more or less 
close together, so that the arrangement was equiva- 
lent toa Leyden jar, and, like the latter, had energy 
stored up in it, the amount being dependent on the 
actual arrangement of the charges. Hence, if the 
positions of these charges could be altered, the 
energy stored up would not in general be the 
same in the new arrangement, and a quantity 
~— therefore be liberated. 

e most remarkable instance of this liberation 





of energy, due to internal changes in the atom, was 
afforded by radium, which gave out continuously 
enough heat to raise an equal weight of water every 
hour from the freezing point to the boiling point. 
Rutherford had shown that the average life of the 
radium atom was 1000 years. Hence it was only 
after existing 1000 years that the radium atom 
became unstable and produced the a radiation and 
helium, at the same time liberating energy at the 
rate stated. One thousand years was a long time, 
even on our scale of reckoning ; but if the atom of 
radium were inhabited, these inhabitants would 
have different units of time based upon some 
natural period of the internal structure of the 
atom, and this unit would then be a small 
fraction of one - billionth of a second. Com. 
pared with this, the 1000-year life of the radium 
might appear to extend from eternity to eternity. 
How then did it happen that after resisting disin- 
tegration for what was practically an infinite time, 
that the atom at last collapsed. The discrepancy 
between 1000 years and any natural period within 


the atom put out of court any suggestion that the - 


break up was due to the ‘perturbations of its 
planetary system.” In astronomy it was known 
that, with certain relations between the masses and 
periodic times of mutually attracting bodies, very 
large perturbations might arise, and the original 
configuration be entirely departed from. In these 
cases, however, though the process of change might 
be slow, the time needed to complete it was at 
least measured on the same scale as the vibrations 
of the system. 

With radium, however, the time-scales were alto- 
gether different, and if the break-up was analogous 
to that of a planetary system, the life of the radium 
atom would not extend over more than a small frac- 
tion of a second. It would seem, therefore, that 
some external force must be at work to produce 
the prodigious effects in question. 

It was quite possible to imagine a model which 
would show a similar peculiarity, possessing the 
power of resistance for a very great time and then 
suddenly exploding. Thus, in the case of a mode 
atom having four corpuscles, these, if stationary, 
would arrange themselves at the corners of a 
regular pyramid, which was the position then of 
stable equilibrium. If, however, these corpuscles 
were spinning round at a sufficiently high speed, 
the position of equilibrium would be that with the 
four corpuscles moving in one plane, and arranged 
at the corners of a square, which was the stable 
form when the speed of rotation exceeded a certain 
limit. Such an arrangement was equivalent to a 
top which, if the speed exceeded a certain limit, 
would spin in stable equilibrium, with its centre 
of gravity much above its point of support. 
Suppose, however, some cause, such as, for 
example, the resistance of the air, diminished the 
velocity, then, if the top began with a good margin 
of excess speed, this air resistance would at first 
have no apparent effect, until finally its speed was 
reduced to the critical point, when it would begin 
to stagger and then fall down ; and if its centre of 
gravity were high enough at the outset, it 
might in its fall liberate a large amount of energy. 
Exactly the same thing might hold with the four 
corpuscles revolving in a plane. This arrangement, 
as stated, would be stable so long as the speed 
exceeded a certain limit ; but once this limit was 
reached, the corpuscles would fly to the pyramidal 
arrangement, for which the internal energy was 
very different, so that in the change a large amount 
would be liberated, which might be sufficient to 
account for the heating effects observed with 
radium. Now a revolving corpuscle must lose velo- 
city, since it must give off electric waves, and thus 
radiate energy into space. With only one cor- 
puscle in an orbit, this loss would take place at a 
very considerable rate ; but with a large number 
rapidly following each other in the same path, the 
rate of loss could be reduced to almost any extent, 
but not indefinitely, since a small loss would still 
remain, and the speed of motion be continuously 
diminished. When the critical speed of such a 
set of revolving corpuscles was reached, the system 
would collapse, liberating a large amount of energy. 

The analogy suggested was very interesting In 
connection with radium, and showed that a large 
amount of energy might be stored up within the atom, 
not only of this element, but of all other elements. 
It should be noted, however, that the liberation of 
this energy took place only at the ‘‘ death-bed " of 
the atom. During its life radium was a perfectly 
ordinary element; and it was only when it was 
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ceasing to exist that it liberated this vast amount 
of energy ; in short, the only taxes it paid were the 
death duties. 

The energy liberated was exceedingly large, so 
that a pinch of radium in its life would liberate 
enough to carry a large liner across the Atlantic at 
full speed ; but it should be noted that though the 
total was large, the rate at which it was liberated 
was uncommonly small, and in the six-day trip of a 
steamer the total to be obtained from a pinch of 
radium would be infinitesimal. In fact, to drive a 
liner taking 20,000 horse-power 100 tons of radium 
would have to be carried. Not only radium, but 
all substances, he believed, possessed this enormous 
internal energy; but whether it would be possible 
to get this out at_an appreciable rate was quite 
another question. He mentioned this, he continued, 
because the most frequent practical application of 
science in this country was to the promotion of bogus 
companies, and he had already seen prospectuses in 
which it was proposed to use radium for the pro- 
duction of power. The crux of the question was the 
getting at these stores of internal energy, and the 

roblem was a very formidable one. All ordinary 
laboratory operations compared to this were mere 
child’s play, and the very fact that even the radio- 
active elements exist showed that they were very 
stable bodies not to be moved by ordinary forces. 
At the Cavendish Laboratory last year, he pro- 
ceeded, some very interesting experiments in this 
connection were made by Professor Bumsted, of 
Yale. In these the attempt was made to discover 
if it were possible to liberate even a minute trickle 
from the store of internal energy within the ordi- 
nary atom ; but in the most successful of these the 
rate at which the energy was set free did not exceed 
the rate of working of a diminutive fly crawling up 
a window-pane. 

The experiments in question were based on the 
fact that it is possible to put ordinary metals into 
a radioactive condition. Thus, if Réntgen rays are 
allowed to fall on a sheet of any ordinary metal, a 
radiation was obtained from that metal which, at 
first sight, appeared a mere reflection of the incident 
radiation. ft had been shown, however, that there 
was no question of reflection involved, since the cha- 
racter of the emitted radiation was utterly different 
from that of the Réntgen rays. It followed, there- 
fore, that such metals were then radiating on their 
own account in a somewhat similar fashion to radium, 
and the inquiry turned on whether or not this radio- 
activity was accompanied by a liberation of energy. 
The problem was one of great difficulty. The most 
direct method of attacking it was to determine the 
energy given out by the metal, and to subtract from 
this the energy of the incident Réntgen rays. Un- 
fortunately, however, there was no known method 
of making an absolute determination of the latter. 
The plan adopted, therefore, was to absorb the 
radiation by different materials, since it was prob- 
able that if the atoms of the metals were breaking 
up, the amount of energy liberated would be dif- 
ferent with different metals. Hence, if the amount 
of heat produced by an equal absorption of Réntgen 
rays by two different metals was different, it would 
appear probable that these metals were actually 
liberating heat. 

In making the experiments a radiometer was 
used, one vane being of lead and the other of zinc, 
each being coated with a layer of aluminium, so as 
to have the same surface ; and the thickness of each 
was adjusted by filing, so that the same amount of 
the Rontgen radiation was absorbed by both. 
Under these conditions more heat was produced 
by the lead than by the zine, the rise in the steady 
temperature of the former being almost double that 
of the other. But, even so, the maximum rise in 
temperature was only about yz55 deg. Cent. The 
difference between the two metals was neverthel.ss 
quite distinct. The experiment would, of course, 
have to be repeated and varied before it was de- 
finitely settled that there was a liberation of the 
ar energy of the metals under the conditions 
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Continuing, Professor Thomson said that so far 
the stability of the atom had been considered, and 
the next step was to consider the stability of group- 
_ of such atoms, or, in other words, of the 
chemical compounds. 

The only questions as to the stability of different 
Stoupings of attracting bodies, which had been 
investigated mathematically, so far, had been that 
? stability of certain planetary systems under 

orces varying inversely as the square of the dis- 
tance. This particular law of force was, however, 





not favourable to stability. Indeed, whilst he did 
not wish to alarm anyone, he might state that 
astronomers were not entirely satisfied even as to 
the stability of the solar system, and it was quite 
possible that in the course of two or three million 
years this might collapse. With the gravitational 
law of force, equilibrium was only attained under 
very special conditions. Thus it had been estab- 
lished that three equal bodies could not per- 
manently rotate under their mutual attractions 
whatever the initial arrangement. With more than 
three, the conditions, to admit of stable rotation, 
were still more complex. In the case of the three 
bodies, if the mass of one of the three was 
very much greater than that of the others, 
stability became possible. Anothe® case which 
had been investigated by Maxwell was the sta- 
bility of a system consisting of a central body-with 
a ring of satellites around it equivalent to Saturn’s 
rings. It had been shown that in such a case, if 
the satellites were to follow each other at equal 
intervals along the same orbit, the central body 
must have a very large mass compared with its 
satellites, or the arrangement would not be stable. 
If the mass of the central body was 100 times 
that of one of the satellites, assumed all equal, 
there might be 1, 2, 3, 4, or 5 satellites in the 
ring, but with 6 the arrangement would break up. 
Such a planet might therefore be said to be 
saturated with 5 satellites. The limit stated was, 
no doubt, deduced from a law of force varying 
with the inverse square of the distance ; but what- 
ever the law, there would always be a limit to the 
possible number of satellites in a ring. The reason 
why the law of inverse squares was so unfavour- 
able to stability was that the force increased as the 
distance diminished, whilst to get a stable arrange- 
ment a force was required which, instead of di- 
minishing, should increase a little as the distance 
augmented. It was not necessary that this should 
be the case in all directions round the interacting 
bodies, but it must be the case along certain direc- 
tions if stability were to be secured. 

Such a system could be devised with the little 
magnets he had already used. Consider, for ex- 
ample, the arrangement of three negative poles of 
one unit strength, arranged around a positive pole of 
three units. Then, ifa positive pole were advanced 
along the direction A B, it would be attracted by 
the negative poles, and repelled by the positive. 
At the point A the attraction of the two negative 
masses would merely balance each other, so the pole, 
if here, would be repelled. Ata point further out, 
however, the sum of the attraction of the negative 
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poles would overbalance the repulsion of the positive 
mass, and the pole would be attracted. Hence, 
somewhere between these two points such a pole 
would be in stable equilibrium under the forces 
acting, the point where this would ~e being in 
the direction of the line AB. Similar positions 
of equilibrium could be found along the directions 
D and E, but not elsewhere. These considerations 
had, perhaps, some bearing on the question of 
chemical valency, which would thus be equivalent 
to the number of directions in which another atom 
could be held in stable equilibrium. 





THE AUTOMOBILE EXHIBITION. 

Wuatever may be the views of makers of 
motor-cars on the desirabillty, or otherwise, of a 
multiplication of shows, there ap to be no 
lack of exhibitors for all that are promoted. We 
have already had this season the big show at 
Olympia, another at the Crystal Palace, and a show 
of the smaller vehicles at the Agricultural Hall. 
Now, following these, we have another exhibition 
of motor vehicles atthe Agricultural Hall, and the 
space is well taken up. The Show opened on 
Saturday last, and will close to-morrow. No doubt 





these numerous exhibitions are asign that the auto- 
mobile industry is in an active condition; but 
whether it is conducive to healthy prosperity we 
are not quite so sure. The tax put upon makers 
by often exhibiting is serious ; and one can easily 
understand that the prominent British firms should 
band together to bring the impost within reason- 
able limits. There are, however, the importers 
who deal. in the foreign-made vehicles, which still 
form so prominent a part of the supply of motor- 
cars ; and it is not probable that the members of this 
powerful body will submit to being shut out from 
displaying their wares. There are also certain 
British firms who have objected to pledging them- 
selves not to participate in any exhibition except- 
ing the Olympia Show. 

Amongst the many foreign-built cars, those 
from Italy are notable. The way in which the 
Italian makers have come forward within the last 
year is really remarkable; or, at any rate, will 
appear so to those who associate with the name of 
Italy only art and antiquity, pleasure, and sun- 
shine, and think it is not one of the coun- 
tries where engineering work of a high order is 
generally produced. Yet the exhibits at the Agri- 
cultural Hall indicate that there are well-organised 
engineering factories of no little importance, with 
capital to back them and enterprise in their 
management. Were it not so, the highly finished 
chassis of cars, comprising the most recent features 
of design, could hardly have been produced. It 
may be that most of the features incorporated in 
the designs have been taken from other countries ; 
and naturally much of the beautiful polish and 
general ‘‘ buffing” is no more than ‘‘ show finish ;” 
yet the fact that such mechanism can be produced 
indicates that Italy is likely to play a serious part 
inthe competition for the world’s motor-car trade. 

Next in interest to the impression made by the 
Italian exhibits comes the fine display of com- 
mercial vehicles. In the Minor Hall are grouped 
the heavy wagons and lorries, the whole space being 
thoroughly occupied ; indeed, we do not remember 
having seen a finer display of these powerful 
vehicles. The Show tends to prove that steam is 
by no means dead on the road, and as a source of 
motive power for heavy goods traction it appears 
likely to hold its own. The relaxation of the 
official restrictions on weights of vehicles is clearly 
noticeable in the designs. Parts are now enabled 
to be made of the more massive character needed 
for strength, so that the breakdowns and constant 
repairs that were the nec characteristics of 
earlier work of this kind, and which did so much to 
prejudice steam on the road, are not likely to be 
so noticeable in the future. 

The Yorkshire Patent Steam-Wagon Company, 
of Leeds, exhibit a 5-ton steam tippin -wagon. 
The boiler is of special design, and may described 
as Of the horizontal, cylindrical, central dropped 
fire-box, return-tube, internal-combustion chamber, 
and dry-end type. It was illustrated in our issue 
of September 6, 1901, when we illustrated and 
described this company’s 4-ton steam-wagon. 

Messrs. E. S. Hindley and Sons, of Bourton, 
Dorset, exhibit two steam-wagons, one of 5 tons 
and one of 3 tons capacity. These wagons are 
fitted with horizontal compound engines suspended 
beneath che underframe. The chief point of inte- 
rest is in the steam-generating apparatus, the 
boiler being a combination of the vertical and hori- 
zontal types. There isa vertical cylindrical outer 
shell with an inner fire-box. Attached to this 
vertical shell, about half way up, is a barrel like 
that of an ordinary locomotive boiler, but shorter, 
having tubes and an end smoke-box of the usual 
description. The tubes pass from the inner fire- 
box to the smoke-box tube-plate. The shells of 
both parts of the boiler being ‘circular in section, 
there is no need for stays; indeed, there are no 
stays at allin the boiler. The top of the vertical 
part is flat, but it is sufficiently stayed by the 
extension of the inner fire-box, through which 
fuel is supplied, the boiler being of the top-fired 
type. *The front tube-plate and the flattened part 
of the inner fire-box, which forms the fire-box 
tube-plate, are sufficiently stayed by the tubes. 
The whole of the horizontal barrel is always well 
below the water-level, so that the tubes are not 
uncovered when the wagon is on a steep gra- 
dient. 

Messrs. Barford and Perkins, of Peterborough, 
exhibit a vehicle of novel appearance in the shape 
of a water-ballast roller driven by a petrol motor. 
These rollers should be extremely useful for large 
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lawns, cricket-fields, &c., to take the place of 
horse-drawn rollers. With these latter the grass 
is apt to be cut up, and if this is avoided by 
the use of sacking, the grass is sure to be in- 
dented after rain. For golf-links these rollers 
are especially good, as they will climb hills of 1 in 
7 at the lower speed, which is one mile an hour. 
The higher speed is three miles an hour, and there 
is a reverse. The example shown weighs 3 tons 
empty, and carries half a ton of water; four sizes 
are made, ranging from 3 tons to 5? tons, with 
water. The water carried as ballast is sufficient to 
allow of the engine cylinder being kept cool with- 
out the use of a radiator. The absence of the 
bo:ler necessary with the steam roller secures a fine 
open platform, on which the motor is placed. 

Messrs. Beyer, Peacock, and Co., Limited, of 
Gorton, exhibit a powerful steam lorry of a type they 
have recently introduced; and also, separately, an en- 
gine, boiler, and other parts. The boiler is of a new 
pattern, in which the designer, Mr. Hoy, has aimed 
at combining the advantages of both the horizontal 
and locomotive types. It consists chiefly of a ver- 
tical cylinder from the side of which projects a very 
short cylinder, the axis of which is inclined upwards 
at a slight angle from the horizontal. The outside 
end of this cylinder forms the smoke-box tube- 
plate, the inner tube-plate being formed by the 
sloping side of the fire-box in the vertical part. 
Both tube-plates are thus inclined somewhat from 
the vertical, and the tubes are accordingly sloped 
upwards. Ihe arrangement might be described in 
effect as that of a locomotive boiler with a cylin- 
drical outer fire-box, and a very short barrel, in- 
clined slightly upwards. The water level is well 
above the top tubes. Firing is effected through a 
hole in the top at the side, the inner fire-box being 
carried up for the pur The engine has two 
cylinders, and is carried beneath the frame by 
three-point suspension. The road wheels are of 
the disc type, formed by strong steel castings, and 
power is conveyed by chain gear. The felloes of 
the wheels are of wood, outside which are stout 
steel tyres. The interposition of the wood is to 
reduce shock. The steering-wheel is also arranged 
so as to reduce shock or jar to the hand-wheel. 
There is also a special reversing arrangement, in 
which a single eccentric is used. 

Messrs. W. Foster and Co., Limited, of Lincoln, 
exhibit a steam tractor with locomotive boiler and 
engine mounted above, after the usual type. Tanks 
which will carry water for a journey of 25 to 30 
miles, are fitted. 

Messrs. Alley and MacLellan, Limited, of Glas- 
gow, exhibit a 6-ton steam-wagon chissis and a com- 
plete wagon. The boiler is of the vertical type. 
The fire-box is, at the bottom, circular in section ; 
above the top of the fire it becomes square in sec- 
tion, and is crossed by a number of water-tubes ; 
whilst the flue, which contains a superheater coil, 
is carried up through the top plate in the usual way, 
excepting that the chimney is placed at the side, the 
centre being kept clear for top firing. The two- 
cylinder engine, which is beneath the frame, has 
rather large cylinders—6? in. in diameter and a 
stroke of 10 in. ; the engine runs slower than is 
usually the practice, in order to save in the weight of 
reducing-gear. The steam distribution to the cylin- 
ders is by means of poppit-valves operated by cams. 

Messrs. Jesse Ellis and Co., Limited, of Maid- 
stone, exhibit a 5-ton tip-wagon, which can be con- 
verted into a watering-cart by putting a tank, with 
sprinkler attached, into the body. There is a ver- 
tical fire-tube boiler, and spur-wheel drive from the 
engine. Both steam and hand tipping-gear are 
fitted. There are roller bearings to the driving-axle. 

Among other exhibitors of heavy vehicles, Messrs. 
Wallis and Stevens, Limited, of Basingstoke, show 
a steam-tractor, and a new design of steam-wagon 
which takes the form of a steam-tractor with loco- 
motive boiler and a wagon body at the back, the 
whole mounted on one freme. Messrs. Fodens, 
Limited, of Sandbach, also exhibit a steam-wagon 
of somewhat similar design. Messrs. Garrett and 
Sons, Limited, of Leiston, exhibit a 5-ton steam- 
lorry, with locomotive boiler and single cylinder. 
on the usual traction-engine plan. The lorry has 
a vertical boiler, fired from the top. Messrs. 
William Allchin, Limited, of Northampton, ex- 
hibit a 5-ton steam-wagon, with locomotive boiler 
placed on the driving-platform forward, and com- 
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hibit their standard 5-ton steam-wagon. Messrs. 
D. Stewart and Co., Limited, of Glasgow, who 
have acquired the right to use the Thornycroft 
gear drive, show a 5-ton steam lorry. Messrs. 
Savage Brothers, of King’s Lynn, show a 5-ton 
steam-lorry ; Messrs. Bretherton and Bryan, of 
Willesden, another 5-ton steam-lorry, with loco- 
motive boiler; and the Thames Engineering 
Works, of Greenwich, a 6-ton lorry. 

The St. Pancras [ron-Work Company, Limited, 
of St. Pancras-road, show in the Main Hall one of 
their 5-ton Standard steam-lorries. The boiler is of 
new design. It has a cylindrical shell and hemi- 
spherical fire-box, and is of the return-tube type, 
there being an internal-combustion chamber. Trials 
made with a wagon fitted with this boiler are reported 
to have been very satisfactory. The Lancashire 
Steam-Motor Company, Limited, of Leyland, whose 
steam-wagon was one of the earliest to be brought 
out, and an example of which is shown in the Main 
Hall, exhibit a substantial chassis fitted with a 30 
to 40-brake-horse- power four-cylinder petrol 
engine, which will run at any speed from as low as 
200 revolutions up to 1250 revolutions per minute. 
The crank-shaft is of vanadium steel ; the valves are 
all mechanically-operated,- and magneto-ignition is 
fitted. The Industrial Motor Company, of Windsor, 
exhibit a 1-ton motor-van fitted with a petrol motor, 
having two cylinders, 4 in. in diameter and 54 in. 
stroke, developing 12 brake-horse-power, with 
mechanically - operated inlet valves, automatic 
governor, and three — with reverse ; chain 
transmission is used. essrs. Durham, Churchill, 
and Co., of Sheftield, also show a 10-cwt. delivery- 
van with a 14-horse-power petrol-engine, having 
three speeds and a reverse, the power being taken to 
the live axle by a Cardan shaft. The same firm show 
a 30-horse-power char-a-banc with a petrol engine. 
Messrs. Glover Brothers, Limited, of Cleveland- 
street, show a light delivery-van. Several petrol- 
driven omnibuses are also shown, having petrol 
motors. A good many of these engines are of 
foreign make fitted to English bodies. 

In the Main Hall there is a fair collection of 
ordinary pleasure cars, but the majority of the 
British makers exhibited at Olympia, and are pre- 
cluded from showing elsewhere in London. One 
of the chief exceptions is the Lanchester Motor 
Company, of Birmingham, who have a fine display 
of their well-known cars. Messrs. Robinson and 
Hole, of Thames Ditton, are one of the newer firms 
whose work is worthy of notice. They show a four- 
cylinder 16 to 20 horse-power chassis with Cardan 
shaft drive. The axle is of the hollow fixed type 
with driving axle inside, so that only torsional 
stresses are on the driving part. The fixed axle 
carries the roller paths for the ball-bearings of the 
wheels, the rotating part projecting through the 
wheels and engaging with them outside the hub. A 
good many of the prominent importers are repre- 
sented, but foreign cars are best seen at the Paris 
Salon. It is not generally easy to get technical details 
from agents, those in charge of stands being generally 
more expert in the selling than in engineering 
‘** Accessories’? were represented in the 
usual way. Messrs. S. Smith and Sons, Limited, of 
9, Strand, exhibited an ingenious speed-indicator, 
an almost necessary adjunct in these days of police 
activity ; the Spherola Spring - Wheel Company, 
Limited, of Rochester, who have taken up the busi- 
ness of Messrs. Neate and Wills, have an interesting 
exhibit showing the construction of the spring-wheel 
—the invention of Mr. Neate. By means of models 
and parts of the mechanism, they illustrate the 
design of this ingenious arrangement, and they also 
show a pair of wheels that have been in successful 
and constant use for over a year. Messrs. Estler 
Brothers, of Laurence Pountney Hill, also show a 
spring-wheel in the Gallery. 





NOTES. 

Lecat Priviteces or Munictrpa.itizs. 

It has been the habit of ee authorities, 
when in a tight corner, to take advantage of the 
Public Authorities’ Protection Act of 1893, which 
was passed ostensibly to meet actions for damages 
of a more or less vexatious nature. This privilege 
has been in some cases abused. Another instance 
in which the Act is of exceptional benefit is, that 
when the public authority succeeds, costs, follow- 
ing the judgment in this instance, include even 
those between solicitor and client ; whereas should 





ound engine beneath the frame. Messrs. James 
Robertenn and Co., of Fleetwood, show a 5-ton 
wagon with hydraulic tipping-gear. Mann’s Steam 
Cart and Wagon Company, Limited, of Leeds, ex- 


| local authority, only the usual costs are given. 


the private litigant establish his case against the 


fact, the local authorities have everything to 
gain, and the Act has proved a striking instance 
of ‘‘ privilege” legislation. The High Court of 
Scotland, however, has varied the monotony of 
success by local authorities, and has established an 
important case in connection with the clause which 
determines the period of time within which action 
must be laid against the local authority for any 
neglect or injury. The statute provides that such 
action must be taken within six months of the occur. 
rence complained of. The supreme court has now, 
after special consideration and the co-operation of 
six judges, decided that an action is im yood time 
if raised within six months of the cessation of the 
wrongful act. This judgment is important in itself, 
and is interesting because of the special circum- 
stances which gave rise to it. The Clippens Oil Com- 

ny claimed damages from the Edinburgh and 

istrict Water Trustees because they had been 
wrongfully interdicted from working their minerals 
under the water-pipes for the publie supply of 
Edinburgh. The interdict was granted on March 7, 
1897, and was recalled about ten months later ; but 
it had the effect of seriously affecting the opera- 
tions of the company, and damages were conse- 
quently claimed. The Oil Company succeeded in 
the Lower Court and the Water Trustees appealed. 
At this stage of the proceedings they seemed to 
have recollected the remarkable advantages of the 
Public Authorities’ Protection Act, and complained 
that the Clippens Oil Company had not raised their 
action for damages within six months of the grant- 
ing of the interdict. As we have said, the first 
division of the Court of Session, in view of the 
enormous importance of this question, consulted 
the judges of the Second Division, and now they 
have decided against the Edinburgh authorities on 
the ground that the six months required did not 
begin until after the termination of the grievance. 


AUSTRALIAN DEFENCE. 


A problem which periodically arises has reference 
to the defence of the Colonies, and to the amount 
which the several countries ought. to pay towards 
the maintenance of the Imperial Fleet. It is again 
being discussed in Australia, and the Director of 
the Naval Forces, Captain Cresswell, was required 
to make a special report on the subject. No naval 
student, with any pretensions to acquaintance with 
naval strategy, could sanction the proposition that 
Australia can be defended other than by the 
Imperial Navy. The safety of the Colonies, as of 
the United Kingdom, depends on Britain main- 
taining her supremacy of the sea. Notwithstanding 
this, Australia spends 75 per cent. of her total 
expenditure on defence in keeping up armed 
forces, amounting to some 40,000 men, while only 
19 per cent. goes to the maintenance of the Im- 
perial Navy, and some 6 per cent. to naval defences 
along the coast. Captain Cresswell, in the report 
he has just made, condemns the small expenditure 
on the Navy, very properly holding the view that 
the land forces would be incapable of preventing 
invasion were the Imperial Navy unable to main- 
tain mastery of ‘the sea. Nor does he favour the 
creation of a complete naval force for Australia. 
The Commonwealth must, in any case, rely largely 
upon the Imperial Fleet, and if it is necessary to 
build special vessels for Australian waters—which 
we question—then these ought to be more or less 
of an auxiliary character. He therefore proposes 
that there should be constructed ‘three cruiser 
destroyers, sixteen torpedo-boat destroyers, and 
fifteen torpedo-boats of the first and second class ; 
the expenditure (1,768,0001.) being spread over a 
period of seven years. The maintenance of the 
vessels and their upkeep would involve an annual 
outlay of 120,0001. His proposal thus involves the 
expenditure of nearly half a million per annum— 
at all events, for seven years; and it is very 
doubtful if the construction of these ships will 
give the same result as might be achieved if 
this money were handed over to the Admiralty 
in order to improve the Navy. At the same 
time provision could easily be made whereby 
the Naval Reserve men would be trained, and the 
naval spirit developed in the colonies generally. 
If, however, colonial sentiment requires that these 
vessels should be constructed as Australian defence 
ships, then we hope that there will be no un- 
certainty as to the vessels being designed, 
not also constructed, under the Admiralty super- 
vision. The next best thing to absolute owner- 
ship by the Admiralty is homogeneity of design 
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vaval authorities here ought to have superior 
experience to that of any one in Australia. 
This is the more important as naval strategy 
is not affected materially by local requirements. 
Moreover, it will overcome the tendency, which has 
already developed , in favour of the construction of 
these vessels in Australia. No problems of naval 
architecture are more difficult of solution than 
those associated with the attainment of success in 
torpedo craft, and there is grave risk of failure 
where inexperienced workmen are engaged. 


Lonpon Etectric Power BILLs BEFORE 
PARLIAMENT. 


The failure last year of the Administrative 
County of London Electric Power Bill to become 
law, simply because the session came to an end 
before the Bill could be read a third time, com- 
pletely undid the first serious attempt to place the 
electricity supply of London upon a rational and 
economical basis. Its passage through Committees 
of both Houses, however, showed that it was pos- 
sible to formulate a scheme which should safe- 
guard the legitimate interests of both public 
and private authorities. Hence the opening 
of the present session saw the Administrative 
Bill again on the scene, but this time with two 
competitors. With one of these—the Additional 
Electric Power Supply (London) Bill—we have 
already dealt in these columns (ENGINEERING, 
November 24, vol. lxxx., page 699). It appears a 
most excellent scheme from every point of view, 

roviding as it does for a generating station at 
gt. Neots, where fuel and land are cheap, and for 
transmission to London and supply in bulk to 
authorised distributors within the area. It is there- 
fore exclusively a ‘‘bulk” scheme, and does not affect 
existing supply authorities, except that they are 
given the opportunity of buying cheap electricity for 
retail purposes, if they prefer doing this to gene- 
rating it themselves. It involves no breaking up of 
the roads, so that this grievance is eliminated, for 
the mains would be laid to and about London along 
railway tracks and canal tow-paths, for which way- 
leaves have been obtained. The other Bill before 
Parliament is being promoted by the London County 
Council. This body, exhilarated by the financial re- 
sults attending its embarkation as a steamship com- 
pany, seeks to take up another enterprise for 
which it is equally unfitted. The Council, in spite 
of the solemn warning of its own Finance Com- 
mittee, who wish to see the ruling body of London 
retain what remains of its credit in more senses 
than one, is pledged to a gigantic scheme of elec- 
tricity supply. The enterprise was adopted before 
even a scheme was definitely formulated, on the 
belief of the Highways Committee that ‘‘it was 
quite practicable to put forward a satisfactory 
scheme ;” and on such a slender basis the Council 
is prepared to incur a further debt of at least 
2,500,000/., which admittedly must be unremunera- 
tive for many years to come. If ‘‘ supplementary 
estimates ” are to be voted with the lightness of heart 
with which they are furnished for the support of 
other of the Council’s undertakings, the ratepayers 
may look forward to a steady development of this 
debt. Of the three electric Bills, if any one was to 
have been singled out for preferential treatment, the 
Administrative Bill deserved consideration, as it 
would already have been law but for an anomaly 
in procedure. The ‘‘ Additional” Bill, too, had 
strong financial support and very obvious merits, 
but in spite of these facts the Government has 
Seen fit to give preference to the forlorn hope of 
the London County Council. The Bill of the 
latter body was ordered for second reading, and 
then to be referred to a hybrid Committee, who 
should consider both the Bill and also the best 
means of providing a bulk supply of electri- 
city for London. The promoters of the other 
two Bills will have a locus standi as witnesses 
before the Committee, but meanwhile their own 
schemes are laid on the shelf. If they succeed in 
convincing the Committee, as we believe they will, 
that the Council’s scheme is a most undesirable enter- 
prise for that body to be engaged in, the matter is 
then no further forward as far as their own Bills, 
or London's supply of electricity, are concerned. 


Pcvrine Gas From THE CoaL-Fre.ps To LonDoN. 
It has long been an axiom amongst engineers 
that, provided sufficiently large quantities of 


material have to be handled, the cheapest way 
place to another 


of transferring it from one 


to the financial possibility of supplying the needs 
of the Metropolis for fuel, by pumping it in 
the form of gas from the Yorkehire coal-fields, 
were given in a r read before the Society 
of Arts, on Wednesday last, by Mr. A. J. Martin, 
M. Inst. C.E. In this paper he states that, in 
view of its lesser density and greater calorific 
value per cubic foot, ordinary coal-gas would be 
the most economical form of gas to handle, as 
shown by the following table, in which the price 
of manufacture of the coal-gas is stated to be that 
the Widnes Corporation Gas Works, and is, of 
course, notably lower than at the London works, 
where the cost of the carriage of the fuel from the 
pit’s mouth to the Metropolis increases the price 
of the gas made by about 8d. per 1000 cubic feet :— 











| Coai- Water- Mond 
tks | Gas. | Gas. Gas. 
Cubic feet per pound... | Say 26 16 
Heat units per cubic foot oof aa 328 144 
Quantity equivalent to 1000 cubic 
feet of coal-gas .. os oe 1000 1884 4285 
Cost of manufacture per 1000 
cubic feet* és - --| 4.89d. 3d 1d. 
Cost of making equivalent quan-| d, d, d, 
Mo's” aint 5 cate chet Abad RA 5.65 4.28 
Cost of compressing ditto 0.39 0.74 1.68 
Cost of transmitting ditto 0.44 0.95 276 
Net cost of equivalent quantity 
delivered .. a“ ‘a he 5.72 7.34 8.72 


* Excluding interest on capital. 
Mr. Martin states that London’s consumption of 
fuel now amounts to about 15 million tons per 
annum, and that a supply of gas equivalent in 
value to this could be pumped from the Yorkshire 
coal-fields, 173 miles away, through a single main 
6 ft. in diameter, the pressure at the inlet end 
being 480 lb. per square inch. As a more prac- 
ticable alternative, this pipe could be replaced by 
four lines of pipe, varying from 3 ft. in diameter 
at the high-pressure end to 6 ft. at the low, the 
initial pressure being 570 lb. per square inch. A 
supply equivalent to about four times the present 
supply, or, say, 180,000 million cubic feet per 
annum could be pumped through four lines of 
30-in. piping, the pressure at the inlet end 
being 500 lb. per square inch, and at the de- 
livery end 250 lb. It is proposed to utilise this 
pressure to drive electric generating plant or the 
like, the power available being equivalent to about 
14 million kilowatt-hours per day. This arrange- 
ment is claimed to be more economical than to 
expand the gas in the main down to near the 
pressure of distribution, owing to the enormous 
volume of gas which would have to be passed 
through the pipe near its delivery end if this 
policy were adopted. The mains would weigh 
about 82,000 tons for each line, or 328,000 tons 
in all, and would, Mr. Martin states, cost, laid, 
about 8 millions sterling, inclusive of Parlia- 
mentary expenses and wayleaves. The compress- 
ing plant would require 250,000 indicated horse- 
power, and would cost about 24 millions. To these 
charges should be added about 301. per 1000 cubic 
feet per day for the cost of the gas plant. In 
spite of these heavy capital charges, Mr. Martin 
concludes that the net result, after ample pro- 
vision for interest, depreciation, and maintenance 
would be such as to permit of the gas being sold 
to the consumer at about 1s. per 1000 cubic feet, 
which is the figure fixed many years ago by Sir Wil- 
liam Siemens as that at which gas would oust coal 
for all domestic purposes. In arriving at this con- 
clusion, no credit has been taken for the value of 
the power obtained by expanding the gas at the 
point of delivery ; but, on the other hand, the 
estimate is contingent on the present demand being 
multiplied fourfold. 





Trape Union Law. 


The Government Bill to amend the law regarding 
trade disputes was introduced into the House of 
Commons on Wednesday by the Attorney-General, 
Sir J. Lawson Walton. The Bill is the outcome of 
the dissatisfaction amongst trade unionists regard- 
ing the interpretation which the House of Lords 
put upon the existing state of the law respecting 
the responsibility of trade unions for injury done 
through strikes, in their decision in what is 
popularly known as the Taff Vale case. The 
Government Bill is divided into three portions ; 
but as the text has not yet been issued, we defer 
a full examination into these. The first* has 


it states the principle that an act lawful when 
committed by the individual will not involve a 
trade union in legal responsibility. This, as was 
subsequently pointed out, was a piece of *‘ privilege” 
legislation, which is almost bound to be strongly 
resented. The second portion has reference to the 
right of picketing, or peaceful persuasion, and it 
would seem that the Act is to lay down the condi- 
tion that no person, by reason merely of his endea- 
vouring peacefully and in a reasonable manner, 
and without threats and intimidation, direct or 
indirect, to persuade another n to adopt a 
certain course, should be held to have done any- 
thing illegal or to have taken part in any conspiracy. 
The third and most difficult part of the Bill is that 
concerned with the law of agency, and with the 
legal responsibility of a trade union for an act 

tformed by one of its accredited agents. The 

bour members in the House leave no dubiety as 
to their desire that the trade union should have 
absolute immunity in such case, and they themselves 
are introducing a Bill on these lines’. But in this 
respect the Government have not gone all the way. 
The measure introduced by the Attorney-General is 
aimed rather at ensuring that the agent responsible 
can have authority or guidance, and that there will be 
no room fordoubt as to whether he has been acting on 
behalf of the union asa whole. The Government, 
therefore, propose that the union should appoint 
an executive committee, who should have the right 
to conduct all operations which might bring the 
men into collision either with their employers 
or with the outside world, and the union and 
its property should not be bound by any Act, 
unless it was the act of the executive committee, 
or of some person whom they are authorised to 
appoint. This executive committee also, in ap- 
pointing an agent, must describe the acts which 
that agent may not commit, and if any conduct 
of his which might be impugned was a violation 
of the restrictions laid down, the funds of the 
union should not be liable. As regards the 
difficulty of self-constituted agents, the Govern- 
ment have inserted a provision that if the execu- 
tive, when any conduct was brought to their know- 
ledge, repudiated it and indicated their dis- 
approval, the union funds should not be liable. It 
has ever been the practice for the constituted 
authority to use its ‘‘ blind eye” with amazing 
prudence, in order, in the way indicated, to claim 
and secure immunity ; and there have been repri- 
mands which, by subsequent procedure, have 
proved undoubted commendations. So that this 
arrangement opens up immense potentialities for 
the evasion of the law. Indeed, Mr. Shackleton, 
who led the opposition on behalf of the Labour 
members, was perfectly alive to this weak spot 
in the Government Bill, because he inted 
out that one suggestion of the Bill was that the 
officials of a union could do the very acts 
that were complained about, as long as the 
executive body repudiated those acts. These 
words of themselves are sufficient to show that the 
Bill cannot achieve its purpose, and practically 
legalises the effort, so far as the common law is 
concerned, to violate the rights of others. As the 
Secretary of State for Home Affairs said regarding 
the Workmen’s Compensation Bill, it was ‘‘dan- 
gerous to concede by law a right which in many 
cases would prove illusory.” 








CARL HEINRICH VON SIEMENS, M. INST. 
C.E., M. INST. E.E. 

Cart HEINRICH VON SIEMENS, who passed away 
last week at Mentone, was born in 1829, at Menzen- 
dorf, in Mecklenburg ; he was the sixth son ina family 
of eleven sons and three daughters. For the greater 
0 of his life he co-operated with his brothers Ernst 
Werner, William, and Friedrich, and with the first- 
named two he was instrumental in the development 
of the firms of Siemens Brothers and Siemens and 
Halske, and of the various undertakings with which 
the name of Siemens is associa As an inventor 
his name is not so well known as those of his brothers, 
but he was a man of great energy and perseverance, 
and made a name as a capable administrator and 
organiser. 

After the death of his father in 1839, he lived for a 
time in Liibeck, and subsequently completed his school 
days in Berlin. Later he became the assistant, in the 
firm of Siemens and Halske, of his eldest brother, the 
late Dr. Werner von Siemens, whom he helped to 
lay the first underground wires. In 1848 William, 
Carl, and Friedrich followed their eldest brother to the 
war, the last two entering the — Yo 
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sion of the armistice. Carl afterwards entered a 
chemical factory in Berlin, which he soon quitted 
to assist Werner in the maintenance of the tele- 
graph lines. In 1851 he, with Friedrich, represented 
the Berlin firm at the London Universal Exhibi- 
tion, and at a later date was appoiuted manager 
of the Paris branch of the Berlin firm. In 1852 
he came to London to take charge of the London 
office of his brother William, who was then nae 
at Birmingham on researches in connection with the 
regenerative steam-engine. In the same year the 
Berlin firm were entrusted by the Russian Govern- 
ment with important telegraph contracts, which 
resulted in Carl being appointed to take complete 
charge of the firm’s interests in Russia ; and it was 
mainly owing to his energy and ability that the 
Russian business grew so rapidly and to such con- 
siderable proportions. In 1855 he took charge of a 
large branch factory at St. oom and in the 
sime year married the daughter of Mr. Kapherr, 
the previous representative of the Berlin firm at St. 
Petersburg. 

In the year 1864 Mr. Halske severed his con- 
nection with the London firm, which was then 
reconstituted, with the three brothers, Dr. Werner 
Siemens, of Berlin, Mr. Charles William Siemens, of 
London, and Mr, Carl Heinrich Siemens, of St. Peters- 
burg, as partners. This business was carried on from 
the beginning of 1865 as Messrs. Siemens Brothers. 
In 1869 Mr. William Siemens found that his private 
work was engrossing his time and attention, and 
requested his Tosther at St. Petersburg to share in 
the management of the London business. Carl had 
already erected all the most important telegraph 
lines in Russia under enormous difficulties, and 
owing to the expiration of the Russian maintenance 
contracts he was free to comply with his brother's 
wishes. He worked in conjunction with his brother 
William for eleven years, during which period the 
Woolwich works were gradually enlarged, and a 
gutta-percha factory established there. Amongst 
other interests he took an active part in the laying 
of submarine cables. In 1874 he took charge of the 
expedition of the firm’s new cableship Faraday, on her 
maiden voyage, for the purpose of laying the Direct 
United States cable, the first trans-Atlantic cable made 
by the firm of Messrs. Siemens Brothers. In this con- 
nection it is interesting to record that he was the first 
who succeeded in raising from the bed of the Atlantic 
a broken submarine cable. 

In 1880 the firm of Siemens Brothers was converted 
into a limited liability company under its present 
title, Carl remaining one of the directors. But about 
this time his health began to decline, owing to the 
dampness of the English climate, and he returned to 
St. Petersburg, where he again settled down and took 
over once more the management of the Russian busi- 
ness, which, under his control, ually developed 
the electric lighting and power industry in Russia, 
and increased rapidly in size, employing now some 
1000 hands. When Dr. Werner von a died, in 
1892, Mr. Carl Heinrich von Siemens was called to 
Berlin to take the leadership of the firm of Siemens 
and Halske, and in that year also he was elected to 
the chairmanship of Siemens Brothers and Co., Li- 
mited, which position, as stated, he held till his 
death. During his career he received the orders of 
many countries, and in 1895 the Russian hereditary 
rank of nobility was conferred on him. 

Mr. Carl Heinrich von Siemens’s character may best 
be summed up by quoting from the ‘‘ Personal Re- 
collections of Werner von Siemens ”:— 

‘*T should call the next brother, Charles, the most 
normally constituted of us all. He was always to be 
depended upon, faithful and conscientious, a good 
pupil, an affectionate, attached brother. His clear 
eye and generally cultivated understanding made him 
an excellent man of business, and with his large 
technical knowledge and an excellent tact, an ad- 
mirable conductor of business undertakings. Charles 
was the true connecting-link between us four brothers, 
who differed indeed radically from one another, but 
were bound together for life-long common work by 
all-subduing fraternal love.” 








THE LATE MR. W. P. MARSHALL. 

WE regret to record the des th on Tuesday last, the 
27th inst., of Mr. W. P. Marshall, so well known to 
the older members of the Inssitution of Mechanical 
Engineers as the secretary of that body for over 
twenty-eight years, William Prime Marshall was 
born at St. Albans, in 1816, being the only son of the 
Rev. William Marshall, of that city. He received an 
excellent home education from his father, who was a 
man of liberal culture, good scholarship, and refined 
tastes. Parental instruction was supplemented later 
by the lectures of Professor Edward Cowper, in the 
engineering department of King’s College, London. 
Thence admission was obtained into Mr. Robert 
Stephenson’s office, which at that time occupied the 
whole of the Eyre Arms Hotel, St. John’s Wood, 


ings for the construction of the London and Birming- 
ham Railway, until its opening in 1838. 

In 1844 he was sent to Dublin with Mr. George 
Berkley, who also was in Mr. Stephenson’s office, to 
make experiments on the working of the atmospheric 
railway, 1} mile long, between Kingstown and Dalkey. 
The results were appended to the report presented by 
Mr. Stephenson to the directors of the Chester and 
Holyhead Railway, in which the opinion expressed 
was unfavourable to the atmospheric plan. They 
were embodied in a paper entitled ‘‘The Peculiar 
Features of the Atmospheric Railway System,” which 
was contributed by Mr. Berkley to the Institution of 
Civil Engineers in the following year. Later Mr. 
Marshall was appointed locomotive engineer of the 
Norfolk Railway, on the recommendation of Mr. 
Stephenson. 

The Institution of Mechanical Engineers, established 
in Birmingham in 1847, enjoyed the advantage of 
having as its first president Mr. George Stephenson, 
who held office until his death on August 12, 1848—only 
seventeen days after he had himself read to the Insti- 
tution his characteristic paper on ‘‘ The Fallacies of 
the Rotary Engine.” Thereupon the Council invited 
Mr. Robert Stephenson to succeed his father in the 
presidential chair; and on his recommendation they 
nominated Mr. Marshall for election as secretary, 
in succession to Mr. Archibald Kintrea, who had 
tendered his resignation of the post. The appoint- 
ment of the new secretary dated from January 24, 
1849. In 1852, when an attempt was made to 
add an engineering department to that of medicine 
in Queen’s College, Birmingham, Mr. Marshall became 
one of the two prone ; and for three or four years 
gave a course of somewhat desultory lectures, based 
upon those he had attended under Professor Cowper. 
About that time, too, he was consulted respecting the 
sewerage of Northampton, for which he planned a 
portion of the works. 

In 1853, on the recommendation of Mr. Stephenson, 
he was engaged with Mr. Edward Woods in the pre- 
paration of three joint reports to the general locomo- 
tive committee of the London and North-Western 
Railway, giving the results of experiments carried out 
between London and Rugby on the passenger and 
goods engines employed upon the southern and 
northern divisions of the line. A summary of the 
conclusions arrived at from their experiments was 
given in ENGINEERING of June 19, 1903, page 819. 

In 1854-5, when Mr. James Meadows Rendel, as con- 
sulting engineer of the East Indian and Madras Rail- 
ways, had instructed his mechanical adviser, Dr. Wil- 
liam Pole, to investigate and report upon the manufac- 
ture of the laminated springs for the rolling-stock of 
those railways, Mr. Marshall and Mr. John Ross were 
engaged by Dr. Pole to carry out jointly a series of 
experiments on the various makes of springs to be 
employed. The experimental springs were made at 
the spring works of Mr. John Wilson, Hill Top, West 
Bromwich, and were tested at the Britannia Railway 
Carriage and Wagon Works of Messrs. Brown, Mar- 
shall, and Co., Birmingham, of which Mr. Ross was 
the manager. The series of curves assumed by the 
plates of the springs, as they deflected under suc- 
cessive loads imposed during the experiments, were 
carefully scribed on boards be Mr. Ross’s assistant, 
Mr. David Archer ; and from the boards they were 
afterwards traced upon tracing-cloth, so as to admit of 
their being superposed one upon another, with a view 
to deducing general average results, from which was 
drawn up a specification for the springs to be supplied 
to the Indian railways. A reference to these experi- 
ments was made in ENGINEERING of January 11, 1901, 
page 53. 

At the same time Mr. Marshall was also employed 
in inspecting for Mr. Rendel the locomotives and 

rtions of the a ea in course of construction 
or the same Indian lines at the principal engineering 
works in Leeds, Manchester, Newcastle-on-Tyne, 
Warrington, St. Helen’s, Bristol, Chippenham, Glas- 
gow, Sheffield, Wednesbury, Birmingham, and else- 
where. This connection led to his being employed 
still more extensively by the Crown Agents of the 
Colonies, and by Sir Charles Hutton Gregory, as an 
inspector of railway material which they were sending 
abroad. 

As the Institution of Mechanical Engineers grew in 
numbers, friction began to arise in connection with 
the manner in which the secretaryship was occupied. 
To some minds it seemed incompatible with fairness 
that the chief paid official of an engineering society 
of this kind should be at liberty, in his private capa- 
city, to report unfavourably upon an invention by a 
member, and that the latter should be debarred from 
an opportunity of perusing the unfavourable report, 
and of replying thereto. Such an inconsistency led 
to much unpleasantness, and eventually in 1877, at 
the Bristol summer meeting of the [nstitution, an 
endeavour was made in the presidential address to 
place on a proper footing the relations which should 
subsist between the members of such a society and 
their officers; but, though so pointedly worded, and 





where the staff were engaged upon the working draw- 





! expressed with such consummate tact and clearness, 


the Presidert’s sound advice, futile in retrospect, was 
rendered equally so for yet half-a-dozen years longer, 
until happily embodied by the members themselves 
in the rules of the Institution. 

The removal of the head-quarters of the Insti- 
tution from Birmingham to London, immediately 
after the Bristol meeting in 1877, conduced to the 
retirement of Mr. Marshall in the following January. 
Thenceforth he continued his extensive business of 
inspection, in association with his eldest son; and 
later was added thereto the business of arranging for 
shipping the inspected materials to their several desti- 
nations abroad. In 1887 he read a paper to the 
Society of Arts on “‘ Railway Brakes,” for which a 
silver medal was awarded. In 1898 he contributed to 
the Institution of Civil Engineers an account of the 
‘* Evolution of the Locomotive Engine,” for which a 
George Stephenson medal and a Telford premium were 
awarded. Of this Institution he was elected an 
associate in 1845, and a member in 1866 ; and of the 
Institution of Mechanical Engineers he became a 
member shortly after its establishment in 1847. 


THE LONDON UNITED TRAMWAYS. 

Tuk new Surrey extensions of the London United 
Tramways are interesting alike to the technical and 
to the untechnical man ; to the former by reason of the 
unusual difficulties encountered in the construction of 
what, at first sight, appears to be a simple line of 
tramways, and by reason of new features adopted by 
Sir James Clifton Robinson in his specification for the 
track work ; to the latter, because they are the first 
lines to cross a Thames bridge, and inasmuch as they 
render a charming portion of the Thames Valley 
accessible to all Londoners. 

The work of which we.propose to give a description 
comprises 104 miles of route, or 19 miles of single 
track, of which 54 miles of route were opened to the 
public on Thursday, March 1. These new lines start 
with a double junction with the Richmond Bridge and 
Hampton Court line at Hampton Wick. Crossing the 
river by means of Kingston Bridge, they pass along 
Clarence-street, Kingston, which street was widened 
by pulling down and setting back the old properties. 
Branching off from Clarence-street at Eden-street, the 
track proceeds along St. James’-road, over Hogs Mill 
River, Penrhyn-road, Surbiton-crescent, and Clare- 
mont-road to Surbiton Station. At the station the 
line divides, one section proceeding up Victoria and 
Ewell-road to Tolworth, the other by way of Victoria- 
road, Brighton-road, and Portsmouth-road, to the ter- 
minus at Windows Bridge in Thames Ditton. Exten- 
sions from the Ewell-road line are contemplated towards 
the high-lying ground at Hook, and further lines are 
pe oh from Windows Bridge to Molesey, and 
thence across Hampton Court Bridge to join the main 
line once more at Hampton Court. 

From the junction of Clarence-street and London- 
road the line branches off under the London and South- 
Western amg bridge by Kingston Station, and 
passes up the Richmond-road to the boundary between 
Ham and Kingston. From this line a branch up 
King’s-road carries passengers to the Kingston Gate 
of Richmond Park. The roadway under the railway 
bridge was lowered 2 ft. 6 in. To accomplish this 
successfully, it was necessary to underpin the retaining 
wall carrying the footpath on the west side of the 
road, and to build a retaining wall to carry the foot- 
path on the east side. This footpath is also provided 
with an iron railing. ‘ 

Returning to the main route, the lines proceed up 
London-road, at the end of which a branch leads off to 
the left, up Kingston-hill to the borough boundary, 
while the main route continues along Cambridge-road, 
Kingston-road, Burlington-road, West Barnes-lane, 
and Coombe Lane to the Wimbledon boundary beyond 
Raynes Park Station. In Kingston-road the track 

asses under the main line of the London and South- 
estern Railway, and there was here some heavy 
work connected with the lowering of the road 
4 ft. 6 in. To do this, the bridge carrying the railway 
was underpinned. 

Track.—The rails were laid in 45-ft. lengths of 
British standard sections Nos. 3 and 3c. ‘Tie-bars 
screwed at both ends were placed 6 ft. 6 in. apart, 
this spacing being reduced at the joints to6 ft. The 
joint adopted, known as the girder joint, is con- 
structed as follows :—A piece of steel }{-joist, Fig. 1 
(see opposite page), 30 in. long by 5 in. wide and 
8 in. deep, weighing 30 lb. per foot, and a steel 
plate (Fig. 2) 30 in. long by 12 in. wide by 4 in. 
thick, are fastened to the rail by 24-in. by ?-in. hook- 
bolts. The attachment is made by the hooks of the 
bolts fitting into slots made in the top flange of the 
joist, and passing through holes in the plate and 
bottom flange of the rail, the nuts being screwed down 
on to a bevel washer. The bolts are made of mili 
steel, and are threaded for a length of 14 in. from the 

int. The arrangement is shown in Fig. 3, where A 
is the 30-in. piece of rolled steel joist with the slotted 
top flange, and B is the sole-plate. Figs. 4 and 5 are 











two views of the fang-bolts. 
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A further new teature connected with the track 
construction is the arrangement of transverse sleepers. 
At intervals of 9 ft. along each track a sleeper, con- 
sisting of a 6 ft. length of old tramway girder rail, with 
a depth of 6 in. and a flange of the same dimension, is 
embedded in the concrete foundation with the flange 
uppermost. This sleeper is firmly fastened to each 
rail by two §-in. bolts with bevelled washers. 

The points and crossings are made of manganese 
cast steel, supplied by Messrs. Edgar Allen and Co. 
All the points are 9 ft. 6 in. long on tread, and the 
movable tongues are 4 in. indepth. The two points 
of any pair are connected together by ] 4-in. connecting- 
rods. The points are drained by 4-in. earthenware 
pipes, suitably connected to carry off the water. 

All the joints are bonded with two Crown copper 
bonds, 4/0 section, 32in. in length. The track is cross- 
bonded every 40 yards of double track, and the two 
scts of rails every 80 yards. 

After the plate-laying and bonding had been com- 
pleted the track was concreted in. When this con- 
crete had set it was covered by a floating 14 in. thick, 
and surfaced so as to provide the proper camber for 
the paving. The paving between the rails and for a 
space of 14 in. outside each outer rail consists of best 
Australian Jarrah wood blocks, 44 in. deep by 9 in. 
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in pitch, and laid with a 44 in. broken joint. After 
paving the blocks were thoroughly grouted with two 
to one cement grout. An edging of best Aberdeen 
granite setts, Sin. deep by 4 in. wide, and from 
6 in. to9 in. long, is laid on the outside of the wood 
paving. These setts are grouted with pitch and dried 
shingle. The blocks were supplied by the Acme Floor- 
ing and Paving Company, Limited. 

_ Overhead Construction.—The overhead construction 
is similar to that employed on the old lines, span wire 
construction being used throughout. Two sizes of 
pole only were used. All poles are 33 ft. in length, 
and, since the span wire is erected at a uniform 
height of 23 ft. above the level of the rails, the poles 
are much heavier than those usually employed. 

lhe trolley wire is No. 00 B. and S. grooved wire, 
suspended by mechanical ears, soldering only being 
allowed at feeder and anchor ears. No splicing ears 
have been used. 

The angle of all mechanical and trailing frogs is 
10 deg. The mechanical frogs are of the Clough’s 
patent type, made adjustable forany hand. They are 
Operated mechanically in conjunction with the track 
points, 

The crossings were not erected until the whole of 
the special work had been completed ; the angles of 
the wires were then carefully measured and a suitable 
crossing supplied. The trolley span wires are 
12 14—48.W.G. ; guard span wires, ,; S.W.G.; 
guard wire, 7; S.W.G. The anchor wires, pull-offs, 
and bridles, 7; 8.W.G. 

I he bases are of the standard heavy size, No. 3 bases 
weighing 300 lb. each, and No, 4 bases 340 Ib. each. 

‘«-Station and Cables.—Current is supplied by the 
mal power-station in Lot’s-road, Chelsea, of the 
Underground Electric Railways Company, of London, 
to the sub-station in London-road, ye hg Trans- 
mission is effected by alternating current ata pressure 
of 11,000 volts, the frequency being 334 cycles. At 
the sub-station the voltage is reduced by means of 
transformers to 330 volts, and is fed to the line by 





converters at a pressure of 500 volts. Thesub-station, 
which was equipped by the British Westinghouse 
Company, contains two 500-kilowatt rotary converters, 
with the necessary transformers and switchboard ; 
and also two negative boosters. 


The cable contract connected with the work, which | 


was one of the largest ever let in this country, was 
secured by W. T. Henley’s Telegraph Works Com- 
pany, Limited, and consisted of 30 miles of three-core 
11,000-volt cables, and about 45 miles of low-tension 
cables. The a alias cables are three-core, paper- 
insulated, lead-covered, and galvanised steel ar- 
moured, the feeders are a!so paper-insulated and lead- 
sheathed. 

Rolling-Stock.-—_The cars, forty in number, which 
are top-covered, double decked, mounted on two 
maximum traction trucks made by the J. G. Brill 
Company, were supplied by the United Electric-Car 
Company, Limited, Preston, and embody all the latest 
improvements in the art of car-building. They will 
seat 74 passengers—30 inside, and 44 on the upper 
deck. Thirty of the cars are equipped with two 
(No. 80) motors of 40 horse-power each, of the 
Westinghouse make, and ten with two (No. 200) 
motors of 30 horse-power, of the same make. The 
controllers are also of the Westinghouse type. 

In addition to the above work, the contractors have 
simultaneously carried out the construction of five 
miles of track at Brentford. This line runs from 
Brentford High-street to Hanwell Broadway, and is 
double-track throughout, Heavy widenings were also 
undertaken in connection with this extension. | 

The contractors for the permanent way were Messrs. 
White and Co., and the whole of the work was carried 
out under the direct supervision of Sir J. Clifton 
Robinson, assisted by Mr. C. R Holmes, Mr. H. 8. 
Beale, and Mr. W. Nairn. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 21. 

CoMPARATIVELY little is being done in the iron and 
steel markets of the country. The demand for rail- 
road supplies and equipment leads. Most of the 
business which has been closed during the past few 
days has been hanging fire for some time. Some of 
the business here reported has been reflected from 
former reports. The Pere Marquette Road has finally 
closed for 10,000 tons ; Missouri, Kansas, and Texas 
has added 9000 tons to its contracts ; a railroad enter- 
prise in Ecuador has closed for 10;000 tons; the Mis- 
souri Pacific has sent in another order for 30,000 tons. 
Orders for 20,000 tons have been placed by electric 
traction companies, and by some steam roads for 
30,000 tons for rails, frogs, and track material. The 
nage Topeka, and Santa Fé Railroad has increased 
its orders by 7000 tons, and a number of other roads 
have closed for smaller quantities. This does not 
look like inactivity by any means, but the new in- 
quiries during the past week have been scarce. The 
other branches of the steel industry have developed but 
little activity. A good many buyers of raw material 
think they see evidences of a declining tendency, and as 
they have an abundance of material contracted for, 
they see no present reasons for adding to their con- 
tracts for material that could not be delivered in any 
event before the early autumn. The big steel concerns 
are still in the market for large quantities of Beesemer, 
and it is known that these purchases must be made, 
even though the prices asked are fully 50 cents per ton 
above the prices that have been heretofore paid. 
There is also a great demand for basic steel, though 
the only business reported during the past week 
aggregates 15,000 tons. The requirements of the 
basic-buying people are very large and very urgent. 
The furnace people are holding to the very top prices, 
and feel confident that their figures will not be given 
by any developments likely to occur during the next 
three months. There may be some symptoms of weak- 
ness in foundry and forge irons, but the business 


recently done does not carry out this view for antici-| _~ 


pation. There is an enormous demand for cast-iron 
pipe, and considerable business of this sort is held up 
owing to the oversold condition of the pipe foundries. 
It is not probable that any concessions will 
made by the pipe iron makers, not even in the cases 
of sundry large purchasers who have a large mileage 
to take care of. The only sympton of weakness is in 
bar iron, and that is not shown in any decline in card 
rates, but in the disappearance of the premiums 
which have been heretofore made for prompt de- 
liveries. The coke market is very active, and this 
activity is stimulated by what a a many regard as 
increasing indications of a general strike. The strike 

t is boiling hard, and we will soon know the result. 

he soft-coal miners have been in session for some 
days in Indianapolis, and there appears to be some 
inharmony in their councils ; but nothing definite can 
be known until the final word is spoken, which will 
probably rest with the heads of the miners’ organisa- 
tions and the heads of the bituminous-mining inte- 
a. The drift of feeling is that the thing will be 
settled. 





“THE LAWS OF FRICTION,” 
To THe Eprror oF ENGINEERING. 

Srr,—In the'current issue of ENGINEERING I observe a 
letter by Mr. E. frey Brewer on the subject of the 
experiment to illustrate certain of the laws of friction 
which was described in your columns recently by Mr. 
Robert S. Ball, Jun. 

Mr. Brewer’s criticism appears to contain several 
fallacies. He states that the two supports ‘“‘are bound 
to meet in the centre, for the obvious reason that if they 
met at one side or the other of the medial line, the beam 
would be no longer supported.” A little consideration 
would have shown that the supports cannot ibly 
meet anywhere else than at the centre, for the very 
good reason that immediately the beam balances on one 
support it must leave the other one only touching, and 
any further motion towards each other on the part of the 
supports must take place by the further one moving up 
to the centre and joining the other there. Mr. Ball’s 
contention is therefore perfectly correct. 

Mr. Brewer also comments that the experiment can, 
however, ‘‘ be used in a crude manner to demonstrate the 
difference in friction between two surfaces by noting the 
distance the support offering the least frictional resist- 
ance will travel before the other commences to move.” 
Even as a very crude procedure this would hardly be 
satisfactory, as the amount of movement would depend 
also not only on the length of the rod, but also on the 
startin ition. Probably what is meant is that the 
ratio of the respective distances of the supports from the 
medial line, when both supports start to move together, 
is also the ratio of the respective coetficients of friction ; 
this is, of course, correct, and is also in accordance with 
Mr. Ball’s explanation. 

Mr. Brewer's final statement that ‘‘Mr. Ball’s dis- 
covery may have caused consideravie alarm among anti- 
friction bearing manufacturers, but a little investigation 
should soon set their minds at rest,” is difficult to under- 
stand, and does not appear to anse on Mr. Ball’s letter. 

Yours faithfully, 


H. E. Wipers, 
Chelsea, 8.W., March 26, 1906. 


To THE EpiTor oF ENGINEERING. 

Srr,— Without wishing to trespass to an undue extent 
on your space, may I be permitted to add a few words in 
confirmation of the fact that the experiment which 
formed the subject of my letter to you shows the truth 
of the law that friction is proportional to the normal 
pressure. 

Referring to the figure and to the equations for the 
supporting forces, it is easily shown that px = p, x, the 
moments of the supporting forces, of course, being equal. 
If @ and ¢, be the coefficients of friction between the 
supports and beam, the friction will be ¢p and ¢, p,, and 
as a support will slide until these forces are equalised, we 
can put > p = ¢; pj. ‘ ne 

It may be observed that the coefficients of friction can 
have independent values, for whatever ¢ and ¢, may be, 
the equation shows that when x = 0, x, = 0), and, p> Ares d 
fore, the supports will meet on the medial line. ‘This 
can be shown experimentally by increasing the coefficient 
over a support with a covering of sandpaper for the finger. 
Your correspondent, Mr. Brewer, also ~ saben, this fact, 
which, as the equation shows, necessarily follows from 
the assumption of that which is to be proven. As will 
be shown below, the coefficients must be different if the 
proof is to be complete. To return to the argument, we 
may poe by taking up seriatim the various ways in 
which friction and pressure might be related, and bring 
the light of the experiment to bear upon each. 

1. Friction might be independent of the pressure. 

2. It might be a non-homogeneous function of the pres- 
sure, such as a + bp + oa . +. Where a, b, c, &., are 
constants. ; - 

3. It might be proportional to ¢ p”, n having any value, 
positive or negative. 

The experiment clearly disproves the first assumption 
at once ; for if the friction did not alter with the move- 
ment of the supports, the support over which it was least 
would move towards the other, which would remain 
stationary. On passing the centre of the beam, the latter 
would tip over before the supports could meet. As stated 
in the previous letter, if they did meet in the centre, 
it would only be by the remote chance of equality of dis- 
tance and friction tu start with. 

Suppose the friction to take the form a + bp + cp? + 
. , we would then have 


a+bp+t+ cp? +.... =a, + bp, + op? Peecse 
Now p; = ha, and p = h2,, h being a constant. 
Therefore, 

a+ bha t+ chKar=a, +h he + ec h? x, 


If x, = 0, that is, when one a is at the centre, x 
must also be at thecentre. Therefore, 


a=a,+ bha + oc, h® 2. 
The following conditions will therefore be necessary 
if x is to be zero :— 
@ = a, and ¢, or b; must be zero. 
_ Consequently, there cannot be more than one term 
pcan, | p in the expression, and it must be a homo- 
geneous function, such as ¢ p". The experimental signifi- 


cance of the constant a is very interesting, for it repre- 
sents two equal and opposite forces acting at the supports 
which do not interfere with the result of the experi- 
ment. An elastic band stretched over the fingers supplies 
the practical illustration. It is clear that there may be, 
therefore, a constant independent of 
There is, however, 


in the expression 


for the friction. ut little other evi- 
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dence to suppose that friction exists when p = 0, so that 
may be dismissed. ; 


From the first equation above it follows that ¢ = 


x 


1 1 
which means that the coefficients are to each other as the 
distances of the supports from the medial line. When 
the ratio-of the coefficients is known, it is therefore 
possible to prove that f = ¢p, for unless n =1, the 
observed ratio of x to x, will not be the same as ¢ to 9). 
If ¢ and ¢, were equal, the experiment would not show 
that n = 1, for then x = x, and 2” = 2,". : 

Another interesting point is brought out by the experi- 
ment—viz., that, with a given pressure, the friction is 
independent of the surface. In the experiment, to show 
this, a flat file was held in one hand and a round in 
the other, supporting a metal bar. The equation 
¢ p = %, p, shows that the surface of contact does not 
enter into the problem, and this is proved by turning the 
file up on edge, which largely increases the unit pressure, 
but diminishes the surface. No difference can be observed 
by the eye in the ratio of x to x, in consequence. 

Yours faithfully, 
London, March 26, 1906. Rozert 8S. Batu, Jun. 








‘*NAVAL ENGINEERS AND ADMIRALTY 
POLICY.” 
To THE Eprtor or ENGINEERING. 

Sir,—The discussion on Mr. D. B. Morison’s papers 
on the naval engineer problem by the Marine Institution 
in 1900-2 had the effect of identifying the marine engi- 
neers of this country with the active advocacy of those 
reforms which from experience they knew to be neces- 
sary in order to obtain maximum engineering efficiency 
in His Majesty’s Navy. The consideration of the subject 
extended over two years ; meetings were held in London, 
Newcastle, Glasgow, Cardiff, &c., and the opinions of a 
large number of representative marine engineers were 
placed on record. These discussions had the important 
result of bringing the responsibilities and disabilities of 
naval engineers into great prominence, and were, no 
doubt, of assistance to Lord Selborne and Sir John 
Fisher when preparing the Memorandum of 1903. This 
memorandum was practically the first official recognition 
by the Admiralty of the influence of engineers on naval 
efficiency, and it was not only anticipated that the 
traditional prejudice against existing engineer officers 
would cease, but that the many reforms which were 
known to be necessary for naval efficiency would be 
promptly dealt with, the most important being that 
engineer officers should be placed in military control over 
their own men. Nothing has been done, however, and a 
very uncomfortable feeling prevails that traditional pre- 
judice again blocks the way. The professional marine 
engineers of this country should not forget that, in 
virtue of their special training and experience, they are 
eminently qualified to form reasonable and correct 
opinions on this subject ; in fact, it is a duty they owe to 
the non-technical public that they should give active 
expression to their views, not only on the status of the 
existing engineers, but also on the new scheme. This is 
looking far ahead, however, as the youngster now in 
training cannot become a chief of a battleship for some 
fifteen years ; and if the repressive policy is persisted in, 
engineering will continue to the most bo pa 
branch of the service, notwithstanding the baits held out. 

As there is much uncertainty as to what has actuall 
been done in the direction of reform by the Admiralty, 
append a few leading questions, in the hope that they 
may be answered through the medium of your journal. 

1. Do the titles which the engineer officers have re- 
ceived carry any powers of control whatever ? ; 

2. Are the powers of control the same now as prior to 
receiving the new titles ? 

3. Are the men in the engineer branch under the 
military control of their officers ? a4 
' 4, Does the engineer branch rank as a “‘civil,” as 
differentiated from a “ military ” branch ? ; 

5. What is the proportion between the engineer com- 
plement of a battleship or armoured cruiser and the 
total complement ? f : 

6. In the case of any serious events or accidents in the 
engineer department, leading to the trial of the respon- 
sible engineer officer by a court-martial, how is the court 
constituted ? : 

7. How are the professional reports on technical sub- 
jects of the responsible engineer officer of a ship for- 
warded ? . hs 

8. How many years are engineer cadets trained at the 
Keyham College and at practical engineering work in 
the dockyard ? 

9. How many years have these officers to serve at sea 
before they become chief engineers—i.e., senior engineer 
lieutenants, wearing 24 stripes on their uniform? 

10. At about what age are engineer offi-ers appointed 
as ‘‘ Chiefs” on battleships ? i 

11. What is the rank and title they would hold in such 
a position, and at what age do the executive officers reach 
equivalent rank and title? ; 

12. Prior to 1902 it was the frequent practice of the 
Admiralty to appoint junior engineer officers to senior 
positions, and to withhold the pay and rank of those 
senior positions, Has this demoralising practice been 
sto ? 

Be Is it a fact that, under the new Admiralty scheme 
of training, stokers may be promoted to so-called ‘‘mecha- 
nicians,” and placed in charge of a watch at sea? 

14. Will such appointments displace engine-room 
artificers who have served a legitimate apprenticeship to 
an engineering trade and become skilled artisans ? 

15. Is it a fact that the engineer officers ander the new 
scheme may cease al] connection with the engineer 





branch just at the age when their accumulated engi- 
neering experience is of the greatest value ? 
16. uming that the engineer officer under the new 


z,' |scheme will receive a ——_ and adequate trainin 


both practically and technically, at about what date wi 
he be eligible for appointment as chief engineer of a 
battleship ? 

17. Will he receive promotion at an earlier age than 
the present engineer officer ? 

18. Will he a ‘‘military” as differentiated from a 
‘*civil” officer ? 

19. Will he receive greater pay ? 

20. Will he receive greater retiring allowances? 

21. Will their titles and uniform be the same as the 
present engineer officers? 

22. Is there a representative of the engineering branch 
of His Majesty’s sae on the Board of Admiralty ? 

23. What is the probable influence on the future engi- 
neer officers of the prejudicial and repressive policy of 
the Admiralty towards the existing engineer officers and 
— r 

anking you in anticipation, 
op I am, yours faithfully, 
GrorcE HEPBURN. 
Redcross-chambers, 11, Redcross-street, Liverpool. 


To THE Eprror oF ENGINEERING. 

Srr,—There can be little doubt, from Mr. Robertson’s 
reply to Lieutenant Bellairs, that the present Admiralty 

ard are more or less committed to the Cawdor Memo- 
randum. It is a well-known fact that many of our best 
naval and marine engineers were sanguine that, with the 
advent of the new officials, the scheme in regard to 
the engineering department would have undergone some 
considerable modification. The reply above referred to, 
however, should not be disquieting, for it is certain that 
Lord Tweedmouth and Mr. Robertson had nothing to do 
with its inception, and consequently are not necessarily 
wedded to it. Moreover, the time at their disposal has 
been insufficient to admit of the thorough probing neces- 
sary to the abandonment, or otherwise, of a scheme which 

rofesses to find public acceptance. The fact remains, 

owever, that officers are to be interchangeable, and that 
the engine-room artificers are to be relieved by the stokers 
of the important duty of watch-keeping. 

In conversation a few days since with a Board of Trade 
chief engineer (now consulting en —— had recently 
visited one of our latest battleships, I mentioned that 
the stoker would supersede the engine-room artificer on 
the engine-room platform. He pooh-poohed the idea as 
utterly absurd and impossible, and was emphatic in his 
declaration that on no account would he allow a stoker 
to manipulate his machinery, even on a ‘‘straight run.” 
‘*My dear sir, there is too much hanging on it, and 
especially so where ships are in battle formation and 
doing tactics,” were his words. 

The truth is, the impossibility of the thing is so 
strongly apparent to our marine engineers that they are 
quite satisfied the scheme will kill itself in due course. 

They are amazed, however, at the apparent inaction of 
naval officers, engineering and otherwise ; but the public 
mind does not quite calettend. We are assu that 
the modernised and sea-going officers are generall 
opposed to this innovation, but their mouths are sealed, 
as intimated by Admiral Fitzgerald in the Evening 
Standard of the 23rd inst., where he said :—‘‘ All officers 
who are now serving, or hoping for employment, are 
prohibited from expressin; their views.” The pity of 
it is that we may interpolate “ publicly or otherwise” 
without destroying the truth of his statement. 

The Navy axiom is, ‘‘ Look out for number one, and 
the Devil take the hindmost,” or, paraphrased, it means 
the subordination of honest conviction and opinion. 
There is Russophobia even in the British Navy, and so 
fear is not an altogether unknown quantity to-day. 
es is more palatable than principle. 

id the naval engineer- officers attached to the Douglas 
Committee k away from these old traditions, and if 
so, did they voice the feeling of the naval officers generally, 
and engineers especially ? Would their brother officers 
have selected them to be their spokesmen had they been 
given the opportunity? I very much question it. 

‘* Popular favour and line of least resistance” is ex- 
pressive of our ordinary newspaper writers. It does not 
pay to oppose any scheme which has taken on. It is so 
agreeable and pleasant to go with the tide. The line of 
least resistance is more congenial, and does not involve 
searching into unknown and unaccustomed depths so 
necessary to the expression of an authoritative technical 
opinion. Even ‘Civil Engineer,” in the Zimes of the 
24th inst., bas hardly dug deep enough, for he states 
that the preservation of machinery is entrusted to stoker 
— ogee he is thinking of the ‘“‘spit-and- 
polish” days, when the efficiency of the engines was 
measured somewhat by the nearness with whch they 
approximated to the mirror. Preservation of machinery, 
by the way, means something more than the unskilled 
intelligence can contribute to it. I may here remark 
incidentally that this same correspondent is in error 
when he refers to moulders and pattern-makers keepin 
watch in sea-going vessels, or of an ordinary smit 
becoming an engine-room artificer. Mouldersand pattern- 
makers do not go to sea, and ordinary smiths do not 
become engine-room artificers. I quote this case particu- 
—<_ to show how easy it is for the uninitiated to go astray. 

ithout descending to an unwholesome platitude, may 
I be allowed to say that the opinions expressed editorially 
in your columns during the past few weeks, together 
with the contributions of some of your more experienced 
cogenenes correspondents, are worth more to the student 
and statesman than all the writings of the untechnical 
and ordinary journalistic minds put together. But even 
this is not quite sufficient, One wants some authoritative 





and tangible evidence, and so I would direct the reader 
to the doings of our foremost marine engineers, as repr: 
sented in the recent proceedings of the North: Rast Coast 
Institution of Engineers and Shipbuilders, and of :¢},.. 
a of Engineers and Shipbuilders in Scot. 

_ After a full and free discussion, to which some twenty. 
six of our front-rank ineers contributed, it was unan: 
mously resolved that :—“‘ In view of the practical exper:- 
ence and general engineering knowledge now required by 
engineers for the efficient performance of their duties at 
sea, it is desirable that the term of apprenticeship show 
be raised from a minimum of four years to a minimum of 
five years.” . . . “‘ The same to be submitted for the con 
sideration of the President of the Board of Trade.” 
Now, here we have a definite and reliable expression of 
the best engineering opinion obtainable. Our represen. 
tative marine engineers are pressing for better and more 
completely trained skill on their engine-room platforms 
and at the same time the British Admiralty, by some as 
yet unrevealed system of logic, is launching a scheme 
which will place a two-year trained stoker in charge of 
the engine-room watches of our warships. 

Surely our mercantile marine, which, as one of your 
previous writers intimated, runs its ships to pay dividends, 
1s the better exponent of true engineering e ciency and 
economy. But there, 30,000/. per annum to train the 
stoker is only a small addition to our Navy bill. 


Yours truly, 
March 28, 1906. **Mornine Watcu.” 








Tue Royat InstiTuTion.—The first of the course of 
lectures on “‘ Internal-Combustion Engines,” by Professor 
Bertram Hopkinson, M.A., B.Sc., M. Inst. C.E., was 
delivered at the Royal Institution on Thursday, March 
22 last. The subject was approached by the considera- 
tion of the pressure-volume cycle of the steam-engine in 
its most elementary form. Steam, the Professor stated, 
would have to be discarded altogether as a working fluid, 
and some permanent substituted, if a greater efti- 
ciency was desired. Although the use of a permanent 
gas avoided the lost of the heat that had to be expended 
in evaporating water, it entailed such large pumps to 
force it into the “‘ boiler,” that very little balance of power 
from the engine was left for useful work. The work of 
the ae could only be reduced by increasing the volume 
of the working fluid after pumping, by the addition of 
heat; and this involved such extremely high temperatures 
that we were driven to make use of the combustion of a 
pane fuel in the cylinder. Experiments were exhibited 
or the purpose of showing how rapidly the pressure of an 
explosion in a closed chamber fell off, due to the conduc- 
tion of heat by the walls of the chamber. 


_ Taneyrgs’ Gas-Encines.—Mr. R. E. Mathot, consult- 
ing engineer for gas-engines and producer plants, of 
Brussels, has carried out tests on three producer-gas en- 
gines of the horizontal type, single cylinder, four-cycle, 
with mechanically-worked valves, and magneto-electric 
ignition, built by Messrs. Tangyes, Limi The tests 
were made at Messrs. Tangyes’ Cornwall works, Bir- 
mingham; their object was to determine the power, 
manner of working, and fuel consumption, both at full 
load and at half-load. The engines were respectively of 
sizes F S, 1S, andJ 8, and were supplied with gas from 
suction producers on the Tangyes principle, comprising a 
generator with internal vaporiser, a scrubber, and a gas 
reservoir. The following is an abstract from the report 
issued by Mr. R Mathot :— 


| 


FS. 
| 





Diameter of piston, in. 7 

Stroke .. 16 

Speed 220 
Full 


Load. 
10 
8. 


. revs. 190 
Half-| Full Half- 
Duration of test-hours 
Effective B.H.-P. 
Average speed.. revs. 225.06 
Mechanical efficiency | 80.2 
1st. Gross hourly con- 
sumption, measured| 
before consolidatin 
fuel by poking an 
cleaning fire.. Ib. 
2nd, Ditto, measured 
after these opera- 
tions .. es Ib. 
British thermal units 
expended per hour 
(as per second me- 
th - me “ 
Fuel, gross, as per first 
method, consumed 
per effective horse- 
power hour ..___ Ib. 
Fuel, gross, as per 
second method, con- 
sumed per effective 
horse-power hour, Ib 
British thermal unite 
expended for com- 
bustion of coal per} 
B.H.-P. o oi 
British thermal units} 
absorbed by cooling 
water of engine per 


B.H.-P. ‘a be 
gathered 


7.140 14.605 


7.738 15.505 20,910 


109,827 220,060 141,742 | 312,25: 


0.802 


0.932 , 0.709 


12,345 |13,655/ 11,150 13,233 10,598 


-P. 3,381 5,030! 3,345 2,840 
Residuals 
under grate of gene-, 
rators after tests for 
the entire duration) 


of same—good 4 
Ashes .. ” 


1.746 
8.745 


9883 


1.997 | 1 
2.1382 


3.994 


2.372 
4.495 
The fuel used was Scotch _anthracite (Baird’s Gartshaw) 
and Welsh anthracite (Trimsaran). 


1.499 
3.364 
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30-TON ELECTRIC 


DERRICK CRANE. 


CONSTRUCTED BY MESSRS. JESSOP AND APPLEBY BROS. (LEICESTER AND LONDON), LTD. 


























WE illustrate above a 30-ton electric derrick crane, | motion is transmitted through a toothed ring shrouded 
which has been designed and-constructed by Messrs. | on the underside and attached to the massive cast-iron 


Jessop and Appleby Brothers {Leicester and London), | base-plate. 
allbrook, Canndn-street, London, E.C., | heavy steel forgings fitted on the upper ends of the 
It has | back stays, the lower ends of these stays being secured 


Limited, 22, 
fur Messrs. J. 8. White and Co., East Cowes. 


The top pivot on the mast is received by 


a maximum radius of 30 ft., and will perform the usual | to the horizontal steel girders already mentioned. 


operations of lifting, lowering, slewing, and derrick- 
ing, in any useful combination, but differs to some 
extent from ordinary construction in order to adapt it 
to certain special conditions. 

One of these conditions was that the crane had to 
occupy the same position as an existing hand-power 
whart crane having a capacity of only 15 tons and a 
shorter radius than the ‘new crane, and the centre of 
the mast of the new crane had to correspond with that 
of the post of the old crané. The bottom pivot of the 
mast is carried in a heavy cast-iron base-plate, and the 
foundations Yor the old crane (which were not con- 
sidered very reliable) were exteuded and made good 
by means of ordinary.concrete, so that the altered and 
increased stresses transmitted through the mast and 
back ties could be safely carried, the back ties being 
attached to steel-frame girders fixed below the quay- 
level. These girders are not seen in our engraving. 

One of the back ties (the one seen to the front of 
our illustration). is made of solid plates, and has a 
heavy cranked steel top forging, a method of con- 
struction adopted in order to admit of the load being 


picked up and deposited close to the tie. The other 

tie, being subjected to different and much lower com. 

_ ve stresses, is plated on two sides and lattice- 
raced on the other two sides. 

Cranes of this type and power are usually provided 
with three motors, but the one now-refer to is not 
very often used, and is required to handle loads at 
low «peeds, so that it is quite admissible to use one 
moto: with a view to economy in cost of constructivn. 
_ crane is therefore fitted with one motor, and 

as 


as the necessary case yore fitted for reversing any 
= be > motions without stopping or reversing the 
‘he framing of the crane throughout is of rolled- 
Stecl sections, and cast steel enters largely into the 
gearing. The mast is fitted at the top and bottom 
With castings carrying steel central pivots and suitable 
gements for minimising friction. The slewing 


arr: 





The load is lifted by a three-part flexible steel wire 
rope, which coils on a grooved barrel 20 in. in dia- 
meter, and is controlled by a powerful adjustable 
brake. The speeds of lifting are about 6 ft. per 
minute for the maximum load, lighter loads being 
handled at increased speeds up to about 50 ft. per 
minute. 

The derricking gear is operated by asteel wire rope, 
and a factor of safety of 8 is par ee in designing 
this and the lifting motion. A wind brake is applied 
to the slewing gear, and the crane was tested with 
20 per cent. overload. 

** Phoenix” liquid controllers and other appliances 
are used for working, and are fixed in the galvanised 
iron house, which is carried on the platform at the 
foot of the mast. 

Our engraving shows very clearly one of the uses to 
which this crane is put. 








INDUSTRIAL NOTES. 

Tue fifty-eighth annual report of the London Society 
of Compositors is a marvellous compilation of multi- 
tudinous figures. The type is rather trying to weak 
eyes, but it is so clear, and the tables so well arranged, 
that there is no difficulty in following the columns, 
horizontally and perpendicularly. The report itself is 
worthy of the trade which produced it, and which it 
represents as a piece of workmanship. As a record 
of last year’s work it is far from satisfactory, for there 
was a larger number of unemployed than usual—an 
increase ot over 200; while the provident disburse- 
ments exceeded 19,500/.—the highest on record. The 
increase under this head was 3445/. over the preceding 
year—1904. At the date of the report little improve- 
ment in trade was visible. The General Election, it 
is said, disturbed the printing trade in the ordinary 
course of its business. Hopes are expressed that better 
times are at hand for the members. The report refers 
with satisfaction to the absence of serious friction with 





the employers, and to the amicable negotiations for the 
solution of the piece-work system in connection with the 
working of the Monotype composing-machines. The 
subject of overtime was also considered, and —o 
were made to the Employers’ Association. very 
step taken in this friendly way will help forward the 
time when peaceful negotiation will supersede strikes 
and lock-outs, which are injurious to both parties, 
but which seem at present to be the only methods by 
which labour troubles can be settled in some cases. 
The growth of conciliation has been, however, notable 
during the last 25 or 30 years, not only in special 
trades, but generally. 

The ordinary income of the society last year 
amounted to 30,212/. 10s. 7d.—an increase of 
6537. lls. 8d. over 1904. The Parliamentary levy 
amounted to 472/. Os. 9d., or 267. lls. 5d. less than in 
1904. The interest on loans amounted to 1504/, 1s. 6d. 
—increasé over previous year, 46/. 19s. 4d. In conse- 
quence of the heavy drain on the funds for unem- 
ployed benefit, the society sold out consols, realising 
45451. 158. lld. Those were bought in 1899, when 
consols stood at 99}; but after receiving 725/. as 
interest, the society was the gainer, after a fashion, 
to the extent of 2341. Payment to superannuated 
members amounted to 7483/, l4s.—an increase of 
4802. 12s. over 1904. The number of recipients was 
375—an increase of 28 in the year. The total cost 
of funeral benefit was 1691/. 15s., being the largest 
amount recorded in any: previous year. The total 
sum paid in defence of scale and legal expenses was 
5771. 6s. 6d.—a decrease of 997/. 2s. 4d., as com- 
pared with the previous year. The items of cost of 
representation at the Trades Union Congress, of ap- 

lication to the General Federation of Trades, to the 

mdon Trades Council, and other bodies, are given 
in detail for every member’s inspection, and also those 
referring to management, gifts to charities, assistance 
to other trades, and grants to old retired workers. 
This society has always been a good giver to all 
laudable divin, within the provisions laid down in 
the rules. The total amount of the society’s funds at 
the close of last year was 64,755/. 15s. 4d.—a de- 
crease in the year of 4490/. 19s. 2d. There was also 
a decline of seventy-two in membership. The elaborate 
table at the end of the report shows the income, 
membership, and expenditure under numerous heads 
from 1848, when the society was re-organised, to 1905 
inclusive, Itis arecord of good work for the members, 
and they need uot fear adverse criticism as regards 
the payments for trade rights in comparison with 
provident benefits. 





The new Member for Leicester, who is alao the chief 
official of the Labour Representation Committee, 
and Chief Whip of the Labour Party in the House 
of ‘Commons, has drawn up a model form of “ objects ”’ 
for trade unions, in consequence of the decision of the 
Chief Registrar of Friendly Societies as to Parlia- 
mentary Representation. e had much better leave 
the subject alone. It is unwise to raise it now. The 
Chief Registrar objects to it as a legal object of a 
trade union, but he does not interfere with the pro- 
vision in the rules as a means of attaining the ‘‘ objects.” 
It cannot matter whether it be an object of the 
union or a means whereby it seeks to attain the 
end in view. Historically speaking, it never was “‘ an 
object”. during the discussion which preceded and 
during the passing of the Trade Union Acts, 1869, 
187], and 1876, or during the debates on the Labour 
Laws in 1875. By no stretch of the imagination was 
the subject inferentially raised, even though Messrs. 
Burt and Macdonald were elected in 1874. Besides, 
if the question is raised and pressed home, there will 
have to be a new code of rules for every union, to 
include it in the ‘‘ objects,” and then, to make the 
new rules apply, ‘they must come under the severe 
scrutiny of the Chief Registrar. Labour is now 
strong in the House of Commons, and its strength is 
increasing by reason of the tact, judgment, speeches, 
and conduct of the Labour Members. If they aspire 
to control, they will find other forces at work, to their 
disadvantage. The scape of the unions is wide enough 
for most purposes, and will be more so when the 
Trades Disputes Bill, or some similar measure, is 
enacted to protect the funds ; but unions will have to 
submit to the general law of the land, within the 
limits prescribed by, the statute law. 





The House of Commons, with singular unanimity, 
agreed to the First Reading of the Merchant Shipping 
Bill last week without a division. Formerly nearly 
every Bill of the kind was opposed, some of them most 
bitterly. This measure is by some described as the 
‘* Sailors’ Charter.” Not quite so; but it is a greatly 
extended and amended charter. When the Merchant 
Shipping Acts Consolidation Bill was carried in 1894, 
all the Acts carried by Mr. Plimsoll, and those by Mr. 
George Howell from 1885 to 1894, were embodied in 
that Consolidation Act. It was referred to a Joint 
Committee of both Houses, presided over by the then 
Lord Chancellor, Lord Halibery 3 and, upon the sug- 
gestion of Mr. Howell, a representative of the ship- 
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owners, and Mr. J. Havelock Wilson, who was not a 
member, were invited to attend the Committee as 
experts in case of questions arising as to the effect of the 
wrovisions or sections of the Consolidation Bill. The 
ill was passed, and gave satisfaction; but there 
were grievances still untouched. Mr. Wilson is now 
in the House to represent the seamen. He spent 
years before the mast--in cattle 5 grain ships, 
timber ships, and others, so that he knows the dan- 
gerous cargoes, the badness of the food supplied, 
and other hardships of the seas. This measure brings 
the shipowners of other countries under the Acts 
which govern British ships as to overloading, sea- 
worthiness, stowage of grain, life-saving appliances, 
and other matters. But it goes further: a language 
qualification is to be imposed where foreign seamen 
are employed, and a scale of dietary is to be intro- 
duced. Mr. Wilson desires that British seamen only 
shall be employed on British ships ; he would oust the 
Lascars. He declares that there are enough British 
seamen to man all our vessels. But he cannot expect 
to carry his point. The measure, as it is, entitles it 
to be called a greatly amended charter for those who 
go down to the sea in ships. 





Those who expected that the Labour members 
would act together like a flock of sheep, and follow 
the bell-wether, have now evidence to the contrary in 
an important debate and division on the conduct of 
Lord Milner as High Commissioner of South Africa 
and Governor of the Transvaal. Some voted with 
Mr. Byles on the vote of censure, some with the 
Government on the official amendment, and some 
abstained from page | altogether. This was to be 
expected. Perhaps there is not in the whole House 
of Commons a set of men more individualistic than in 
the Socialist group, which, as a whole, professes to be 
collectivist. It is their strong individuality which 
has made them Labour leaders, both in and out of 
Parliament. This will develop as time goes on. 
Upon most questions purely relating to labour they 
will doubtless act in concert, with possibly few 
exceptions; but upon general questions there will be 
division. 

A further great concession has been made to Labour 
by the present Government. [t has been agreed that 
in the case of Government contracts the representa- 
tives of the several trades, or sections of trades, em- 
ployed shall be made acquainted with such particulars 
of the contracts as will enable the trade unions 
affected to ascertain whether or not the trade-union 
wages resolution has been, or is being, carried out. 
This will affect every kind of industry in all de- 
partments of the State which have authority to 
enter into contracts of whatever kind. It is a 
sweeping concession, far-reaching in its consequences 
and effects. 





The retirement of Mr. Broadhurst from Parliament, 
so soon after his re-election for Leicester, was unex- 
pected. But his health is reported to be such as to 
render the step necessary. He first entered Parliament 
in 1880, as Member for Stoke-upon-Trent. Messrs. 
Macdonald and Burt were elected in 1874, six years 
previously. Mr. Burt has an unbroken record of 
thirty-two years, as member fur Morpeth, and he is 
still at his work, respected by all on both sides of the 
House. Mr. Broadhurst’s record was broken ; he was 
out of Parliament for a time ; he was returned for the 
Bordesley division of Birmingham in 1885, but was 
ousted in 1886, and became Member for Leicester 
later. He was fora time secretary of the Labour Repre- 
sentation League. He strenuously opposed, at first, 
the masons’ strike at the Law Courts as inopportune, 
but was overruled ; then he was selected as leader. 
In 1875—at the Trades Union Congress at Liverpool, 
aiter the close of that memorable session, when the 
Labour Laws had been ed—he was elected as suc- 
cessor to Mr. George Howell, who retired from the 
secretaryship of the Parliamentary Committee, owin 
to a complete breakdown in health. This post he held 
until he was appointed Under Secretary of State for 
the Home Department. He then temporarily retired, 
but was re-appointed for a time when further changes 
took place in that body. His first election contest 
was in 1874, when he was defeated at High Wycombe. 
During the twenty-five years he was in Parliament he 
saw many changes in the laws affecting workmen. He 
did not escape calumny from the new unionists from 
1889 even up to the eve of the last election. It would 
seem that the British workman must abuse somebody ; 
when it is not his employer he turns his energies upon 
the officials of his union, or upon the Labour leaders 
generally—oflicials, or not—of his union. But to 
grumble is a British characteristic —the weather, the 
state of trade, or the wages and conditions of labour 
all have their turn. 





The terrible mining disaster in France has led to 
serious labourcomplications. The miners, horrified at the 
extent of the sad disaster, determined to obtain higher 
wages, and better conditions in the mines. Through 
the efforts of the Government and of local officials the 





employers have made what they consider the r:aximum 
concessions as 
while the miners demand 63, per day. The more mode- 
rate section hope that the mineowners will split the 
difference and give 53. 10d. per day, but the more ad- 
vanced section urge the men to stand out for 63. per 
day. A small section demand 8 francs and eight hours 
per day. It is difficult to understand some of the 
Continental methods. What is called the revolutionary 
party seems always to step in when there are labour 
troubles. What the object is, or by whom promoted, no 
one really knows except the leaders and their backers. 
The arrest, trial, and sentences of imprisonment on 
some of the leaders connected with the rioting at Lens 


have sobered the men down, and a large number of | 


them have cut adrift from the revolutionary party. 
Left to themselves, without political animus, the mine- 
owners and the miners would probably agree to a 
ee but as it is there is no certainty of the 
result of negotiations. There were from 54,000 to 
60,000 on strike at the close of last week, but a general 
strike was resisted. The men have no union funds to 
fall back upon, and the public subscriptions go to the 
families of the victims of the catastrophe. It is stated 
that 4000 persons will have to be permanently, or fora 
long _— provided for. The disaster and the strike 
have led to a large number of suspensions from work 
among iron and steel workers and others in factories. 

The question of “ truck” has —_ cropped up in 
various ways, and it seems probable that legislation 
will have to follow. A case has recently been tried 
where the court held that deductions from wages could 
not be legally made, even when, from another stand- 
point, the amounts deducted were lawfully due. If the 
subject has to be dealt with, it is to be hoped that the 
law will be consolidated, for the Acts range from the 
time of George IV. to the latest Act upon the Statute 
Book. The law in all cases of workmen .and employers 
_— to be as simple as possible, as short as possible, 
and handy for each person interested to consult. 
Complicated law leads to misunderstandings and to 
litigation ; these ought, as far as sible, to be 
avoided. It would appear that Parliament always 
honestly intended to abolish truck, even in the earlier 
Acts, but the Statutes were either badly drawn or 
the Bills were so mauled in Committee that they 
became weak, or so mixed in the provisions that they 
were ineffective for the purpose intended. This ought 
now to be remedied in the interests of employer and 
employed. 


The Trades Disputes Bill has been reintroduced as a 
measure having the support of the Labour members 
in the House of Commons. It is the same, or nearly 
so, as that which passed the House last year, was 
relegated to a Grand Committee, and then abandoned. 
The Government Bill is not yet issued. There was a 
rumour in the Lobby at the close of last week’s sitting 
that the Bill would not reinstate trade unions into 
the position they occupied prior to the Taff Vale case. 
We must wait until the measure is published in order 
to understand the real nature of its pro Is. It is 
unwise to judge before we have the evidence. Some 
Labour leaders expect too much. The public have to 
be satisfied as well as employers and employed. If 
the measure is a just one, that is all that workmen 
can reasonably demand. 








In the iron and steel trades the situation is prac- 
tically unchanged, both in the Midlands and in the 
Lancashire districts. There was perhaps a slightly 
better tone in last week’s markets than in the pre- 
vious week. The demand for best finished iron was 
steady for engineering and general constructive work. 
Common iron was, however, a shade weaker. The 
outlook is ageing as fairly encouraging, as the 
volume of work on hand is increasing in the metal- 
using industries. 





The question of wages has again arisen in the cotton 
trades of Lancashire. The settlement arrived at in 
August last terminated on March 1 of this year, but 
the operatives gave six months’ notice for an advance 
of 5 per cent. This matter was, however, arranged at 
a conference in the Manchester Town Hall, in the 
shape of a bonus. This agreement also has expired. 
One large firm has voluntarily given 5 per cent. 
advance, which some of the employers regard as a 
breach of their Federation rules. Tt is not yet decided 
as to what action the operatives will take. 


As a result of the ead mining disaster in the North 
of France, and the strike that followed, large orders 
have been diverted to England. Prices have con- 
sequently gone up from 2s. to 3s. per ton for best 
steam coal, witha general advance of 2s., especially for 
small coal. The miners naturally want to share in 
the advance. But the funds of the South Wales 


Federation would not be sufficient for a prolonged 
strike. Last year 47,492/. was spent in a 
alone, the total expenditure being 66,600/. e 
balance was only 57, 


The leaders suggest that 


regards wages-—namely, 53. 8d. per day, 





the members should double their contributions, a; 
least for a time. How the members will take th: 
suggestion remains to be seen. In any case, the 
officials will have to be cautious in their action, for « 
great strike would be disastrous. 


The Steel-Smelters’ Union are demanding an ad. 
vance of 10 per cent. in wages in the South Wales 
districts. The union is increasing in members and in 
funds: 300 new members joined during the pas: 
month, and there was an increase of 900. on the 
month’s financial operations. The union is removin 
its head-quarters to London, and has appointed ai 
assistant secretary to enable Mr. Hodge, M.P., the 
— secretary, to attend to his Parliamentary 

uties. . 





It is stated that Lord Penrhyn has spoken favourably 
of Labour representation. It may be that this wi'l 
have a moderating effect upon labour disputes. 





The statement by the chairman of the Midland Ruil- 
way Company that there is a deficit of 843,000/. in the 
last ten years’ working cf the provident funds is a 
staggering statement; but it is explained that the basis 
of the valuation ia so severe that the contingencies 
anticipated cannot well arise. It is an actuarial calcu- 
lation only. 

The North British Railway Company, on the other 
hand, show a splendid surplus on its operations since 
1883, when the superannuation fund was established. 
There is now a balance to the good of 188,879/. 11s. 10d. 
At the close of last year there were 3239 contributing 
members, and 109 in receipt of benefit. 





The Typographical Association have resolved to in- 
crease the members’ contributions by ld. per week, 
oe of which are to go to the superannuation 

und. 





The question of weekly payment of wages on the 
Clyde is growing in intensity, but it is to be hoped 
that a strike will be averted. 





No settlement has been effected in the threatencd 
great coal strike in America. Efforts have been and 
are being made to avert a contest, which would be 
ruinous to all concerned and to thousands of others 
indirectly. 








SHIPBUILDING AT NicoLairr.—Notwithstanding the 
political and economic difficulties which have weighed 
upon Russia during the last few months, the Nicolaiff 
Shipbuilding Yards Company realised an industrial profit 
of 80,0007. in 1904-5, he general expenses and the 
financial service of the company absorbed 40,000/., so that 
the result of the year’s working was a net profit of 40,000/., 
admitting of the distribution of a dividend at the rate of 
5 per cent. per annum upon the preference shares, and 
leaving about 24,000/. to be applied to writing down 
capi In view, however, of the fall in the value of the 
Russian funds held by the company, the council of 
administration is of opinion that it would be prudent not 
to pay any dividend upon the preference shares for the 
year, but to apply 40,000/. to providing for depreciation. 





Sipines oN THE Norvtu-Eastern Rariway. — The 
North-Eastern Railway Company has recently com- 
menced operations on an extension of its colliery sidings 
at Stella Gill, near Chester-le-street. The sidings at 
present have a length of 54 miles, and it is intended to 
increase them to about 12 miles. Stella.Gill is used as 
the sorting ground for the Pelton and Pontop Collieries, 
and here trains are made up and despatched to their 
destinations. A few years ago a train consisted of 
frum thirty to thirty-five 10-ton trucks; but now new 
engines are able to draw from seventy to seventy-five 
20-ton wagons. This has caused a great change in the 
handling of trains ; and it is owing to this that the pro- 
posed extensions have become neceseary. To carry 
out the work, a culvert at Stella Dene will have to be 
extended by 170 ft. at one side and 90 ft. at the other, to 
widen the site, and about 70,000 or 80,000 cubic yards of 
earth will have to be excavated. Two bridges, over 
one of which a public road at South Pelaw, and 
another at High Flatts, will have to be widened ; and 
two 60-ft. turntables, which will be able to take the 
largest class of engines, will be provided. The new 
sidings will be laid on the gravitation principle—t hat is, 
the various lines will be on different gradients, which will 
range from 1 in 14 on the steepest point at the foot of the 
~=s to 1 in 50 on the light lines. By means of these 
A men it will be possible to sort the wagons with very 
ittle motive power, vity providing the necessary 
force. The existing lines wil 


have to be taken up 
and relaid to fit in with the scheme; and as the 


t not be impeded in any way, it will be neces- 
— ‘to lay tem a to | Rec the work going. 
The work will thus have to be done piecemeal, and it 


is expected that it will tgke two years to complete it. It 
will ae close u 0002. The new sidings will occupy 
the site of an old station at Pelton, from which at one 
time one train a week was run to and from Newcastle, on 
Saturdays, before the opening of the Team Valley line. 
The old booking-office is now in course of demolition. 





























Experiments on Solid and Gaseous Explosives.* 
By J. E. Perave.. 


Introduction.—The scientific treatment of this question 
may be said to date from the es of Count Rumford, 
who, at the end of the eighteenth century, devised the 
first apparatus by which explosive pressures could be 
estimated with some degree of approximation. 

During the past century the natural fascination of the 
subject, and the importance of the problems involved, 


attracted many of the ablest scientific minds. Several | 
have made the study of explosions the object of their ! for 


life-work, 

In the short space available an adequate historical 
epitome is, unfortunately, im ible. A mere enumera- 
tion of the names with which we shall most frequently 
have to deal must therefore suffice. 

Our knowledge of the behaviour of solid explosives is 
due principally to the brilliant work of Noble in this 
country, and of Berthelot and Vieille abroad. With 
regard to explosive gaseous mixtures, the exhaustive work 
of Le Chatelier and Mallard in Paris, of Dixon in Man- 
chester, and Clerk in London, is familiar to all. 

At first sight it may appear to be over ambitious on 
the part of the author to attempt to add to the edifice 
built up by such able investigators. Closer consideration 
wil), however, show that there isa gap in the structure 
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explosion rises above the load for which it is set. 
_ To reduce the inertia to a minimum, the weights used 
in Bunsen’s apparatus are replaced by a S pressure. 
The moving part consists of a double-headed piston p, 
the smaller end of which (p) is exposed to the force of 
the explosion, while the larger end closes a cylinder 
filled with gas at a known pressure. The piston, on 
lifting, closes an electric circuit and works an indicator. 
| To ensure rapid action, the travel of the piston is limited 
| to about , $5 in. 
Two such instruments were constructed. The first, 
penn up to 100 atmospheres, had a ratio of 4 to 1; 
e second (shown in Fig. 1), intended for use up to 





in t 


| 1000 atmospheres, the ratio of the areas of the two sides | 
| of the piston was 50 to 1. Fairly satisfactor 
| ments of the maximum pressure were obtain 

| of this apparatus. 

| With this instrument the work is very tedious, and no 
| information is obtained as to the rate of combustion of 


measure- 
by means 


the explosive. The experience gained during the course 


| of the above preliminary investigation was, however, of 
| the greatest use in the design of the final apparatus. 
| 


Recording Manometer.—The requirements for a reliable 
recording gauge are somewhat complex. In the case of 
gases the explosive pressures to be dealt with range 
from 100 to 800 atmospheres ; in the case of solid explo- 
sives it was desirable to extend the research to pressures 


Fg. 2. 
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g and consists of a piston closing an aperture in the explo-| Chronograph.—Owing to the high 5 required, th® 
THE PRESSURE OF EXPLOSIONS. sion-chamber, ea’ plates lifting if SEG peeeete of the dascommah used for’ this ache sg Be pe i specially 


designed. It is unnecessary to go into all the details of 
its construction. The ordinary methods were used to 
measure the velocity of the rotating drum and to ensure 
the constancy of speed during the course of an experi- 
ment. 

When measuring the rise of pressure during an explo- 
sion, a linear speed of between 100 and 1000 centimetres 
(3 ft. to 33 ft.) per second was used. For measuring the 

all of pressure during the cooling of the products of com- 
bustion the driving mechanism could down to 
give a linear speed of 5 or 10 centimetres per second. 

The drum of the chronograph can be easily detached 
and taken to the dark room, where the pho 4 
film is wound on; it is then placed in a light-tight box. 
As explained in connection with Fig. 3, this box is so 
arranged that the drum can be fixed on to the axle of the 
chronograph in the full daylight without fogging the 
film. “The box surrounding the revolving drum 1s pierced 
with a long and very narrow slit ; this in turn is covered 
by a shutter, which is lifted immediately before the 
explosive is fired, and closed again a second later, after 
the photograph has been taken. it 

Thanks to the above arrangement, it 13 not necessary 
for the room in which the experiments are carried out to 
be absolutely dark, The mirror of tho recorder is illu- 
minated by a straight-filament incandescent lamp, the 
image of the filament being focussed on to the slit of the 
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ready to be filled by the small stone which he has quarried 
out. 

In the case of solid explosives, thanks to Noble’s crusher 
gauge, the actual maximum pressure attained can be 
accurately measured. The mechanism of the explosion 
itself and the rate at which the pressure rises from the 
moment of ignition need, however, further investigation. 

For gaseous explosives the same criticism holds true, 
more especially for mixtures which are highly compressed 
before they are fired. The first case hasa bearing on all 
ballistic problems, the second.provides some of the data 
necessary to the designers of the modern gas-engine, and 
thus both are of considerable practical, as well as scien- 
tific importance. 


Part I.—Mgruops AND APPARATUS. 


Explosive Pressure-Gauges.—At the time this research 
was started—some six years ago—there was no instrument 


by means of which the variation of pressure during the 
course of such explosions could be satisfactorily recorded. 
Nunicrous attempts have been made, but without success, 
to reduce the moment of inertia of the existing types of 
son ring manometers sufficiently to make them of service 
or ti 


is work. The natural period of oscillation, how- 
ever, invariably proved to be too slow. In co uence, 
the curves traced out did not record the rise of pres- 


Sure in the enclosure, but anne | the vibrations set up 
in the mechanism of the gauge by the sudden shock to 
which it was subjected, To design a satisfactory instru- 


ment it was therefore necessary to start ab initio. 
Before, however, the work could be carried out, some 
turter knowledge of the conditions prevailing during the 
exp: ‘ton was necessary, and this more especially in the 
case of highly compressed gaseous mixtures, the behaviour 
of hich was at the time practically unknown. 

laximum Pressure-Gauge.—For this work a gauge 
was employed, the construction of which will easily 
understood from the drawing given in Fig. 1. In prin- 
ciple the apparatus is the same as that used by Bunsen, 


* Abstracted from the Philosophical Transactions of 
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of 2000 atmospheres, or above. The combustion of 
several gaseous mixtures is much more rapid than that of 
the fastest explosives used in ballistics, and the time 

riod of a recorder Smet for this work must there- 
ore be exceptionally small. 4 vas 

In Fig. 2 the — of the actual instrument is given, 
the lettering being the same as in the previous figure. 

By means of the thread U the gauge screws into the 
explosion chamber, the end C of the piston P being flush 
with the inside surface. An air-tight joint is formed by 
the ring D on the manometer rs against a flat ledge 
in the enclosure (see Fig. 5, A). The end of the gauge 
from D to E isa good fit in the walls of the explosion 
chamber, and the joint is thus protected from the direct 
effect of the explosion. . 

The spring 8 is —y ! a tube, which is compressed by 
the explosion, about 5 in. in length. To prevent any 
buckling it is made to closely fit the rapa in which it 
is contained at two places, ¢, and ¢;. This spring is fixed 
at the outer end Z, being held in place by the nut K; 
at the inner end it is free and supports the piston 
The erg gas-check used in the crusher gauge is re- 
placed by a leather washer, attached to the piston by the 
screw C and to the fixed part of the gauge by the ring E. 
The end of the piston projects by about ,j, in., and it 
can therefore move back iy this amount without straining 
the leather. - , ‘ 

A mirror (not visible in the figure) is carried by the 
lever L. This lever isso designed that the knife-edges 
about which it pivots can be brought within ;}, in. 
of each other. should so great an amplification be found 
necessary. Up to the present, however, the distance has 
not been decreased below ,', in., the scale obtained with 
this distance being found sufficiently large. 

The actual working of this type of recorder has proved 
very satisfactory ; its time period is sufficiently small to 
allow records to be obtained, not only of the curve of rise of 
pressure of the fastest cordite, but also of the rapid vibra- 
tions which modify the curve under certain jitions.* 





the Royal Society of London. 


* Captain Bruce Kingsmill has proposed the applica- 
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chooneumten camera, forming a straight streak of light 
perpendicular to the axis of rotation. The beam of light 
is deflected to an amount proportional at each instant to 
the pressure in the explosion chamber, and, travelling 
along the slit of the camera in a direction parallel to the 
axis of rotation, traces out a curve on the photographic 
film. The ordinates of this curve represent the instan- 
taneous pressures, the abscisez the times at which the 
said pressures existed. 

A low-voltage high-candle-power lamp is used to 
illuminate the mirror, the epee thick filament 
of such a lamp giving correspondingly more intense 
illumination. At the moment of firing the lamp is 
switched for a few seconds on to twice its normal voltage, 
and thus the strongly actinic light required is produced. 

The recordér is calibrated by hydrostatic pressure 
before and after each set of experiments. 

Explosion Chambers.—It is well known that the shape 
of the enclosure has a considerable effect on the behaviour 
of the explosive during combustion. On the other hand,’ 
the ratio of the internal surface to the total volume of 
the chamber determines to a large extent the rate at 
which the pressure will subsequently fall. 

With a view of obtaining some further information on 


P. | these questions, two explosion chambers were constructed, 


having approximately the same volume, but differing 
largely in shape. The first, a sphere, offers the least 
possible cooling surface; whereas the second, a long 
narrow cylinder, has a surface more than twice as great. 
One of the subjects of the research was to study the 
oscillations of pressure which are set up under certain 
conditions. In a long cylinder such oscillations are easily 
started ; but in a gmall sphere the symmetrical shape and 
the short distance from wall to wall tend to equalise the 
ressure existing gt each instant throughout the enclosure. 
hus, in a spherical enclosure, the pressure rises usually 
without vibration and forms a smooth curve, the shape of 
which depends exclusively on the nature of the explosive 
. Ine oy! cylinder, however, the norme! curve is 
modified by the distribution of the explosive, the method 
of firing, and various other factors. 


cating” a gun in much the same manner as we now indi- 
cate a steam-engine. This suggestion, which might lead 
to valuable results, has, as far as I am aware, not yet 


tion of this gauge to ballistic work with a view to “*indi- | been carried out in practice. 
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Before designing these chambers the relative advan- 
of solid metal and wire-winding were fully con- 
sidered. The latter construction, if properly carried out, 
adds considerably to the ultimate strength. A system of 
winding suitable for a spherical enclosure a hawerer, 
not easy to devise, and this fact, ther with the ever 
— consideration of cost, led to the adoption of 
solid walls. 


Mild steel was chosen as the material best suited to} i 


withstand the sudden impact of an explosion. The limit 
of elasticity, ultimate strength, and elongation of test- 
pieces cut perpendicular to the direction of rolling were 
carefully determined before the loa were machined. 

Spherical Explosion Chamber.—The first explosion 
chamber is a nearly perfect sphere, 4 in. in diameter 
(see Fig. 4). The measurements made in a — ng 
iaeuel the axis of rotation when in the lathe a. in 
the plane in which any variation from the spherical shape 
would be a maximum) showed that the test divergence 
from the mean diameter did not ex rho in. 

The cavity was cut out of a solid block of rolled steel 
through an opening -_ 1} in. in diameter—a clever piece 
of engineering, for which I am indebted to Messrs. 
Lennox and Co. Exceptional care was also taken to 
give the inner walls a smooth polished surface. ‘ 

The internal volume of the cavity was redetermined 
by weighing the mercury required to fill it. | f 
determinations the diameter of the sphere is 10.20 centi- 
metres. The volume is therefore cubic centimetres 


and the internal surface 327 square centimetres. 

The minimum thickness of the walls is 24 in., and the 
apparatus would doubtless withstand a pressure of 2000 
atmospheres. As, however, the experiments had to be 
psn out in an ordinary laboratory, under’ conditions 





From these | 


cavity is first filled with mercury through C, and the gas 
is then forced in through D. As soon as the mercury 
has been driven out, the valve C is closed and the pres- 
sure and composition of the mixture adjusted by means 
of the apparatus described below. After each explosion 
the sphere is washed out, first with a solution of caustic 
potash, and then with distilled water. 

Cylindrical Enclosure.—The cylindrical enclosure, shown 
in Fig. 5, is also made of mild steel. The dimensions 
are :—External diameter, 12.2 centimetres ; internal dia- 
meter, 3.17 centimetres; length of bore, 69.64 centi- 
metres. It has therefore a capacity of 550 cubic centi- 
metres and an internal surface of 709 square centimetres 
—roughly speaking, the same volume as the sphere, but 
rather more than twice its surface. The various apertures 
are identical to those of the spherical enclosure, and the 
gauges and other fittings can therefore serve for either 
ap) tus. This cylinder has been used up to 2000 atmo- 
spheres; and would doubtless be safe at a considerably 
higher pressure. ; 

Firing-Plug.—The design of the firing-plug is clearly 
shown in Fig. 6. 

Standard Gauges.—A vast number of measurements of 
statical pressure had to be made during the course of the 
work, more especially for the part dealing with gases. 
For this purpose the connections were arran so that 
the gauges could be easily interchanged, each one being 
| used for the range over which it was most sensitive. To 
| determine the initial pressure and composition of the 
gaseous mixtures, two independent sets of observations 





to the method of ignition. The usual practice is to jira 
the charge of cordite by means of asmall quantity of tine 
powder, which is ignited either by a percussion cap or |, ; 
a metallic wire which is brought to incandescence by 
electric current. Some records were taken in this w. 
but it was soon found that alterations in the amount » .4 
disposition of this firing charge, though leaving the act. | 
maximum pressure almost unaffected, caused some vara. 
tion in the shape of pressure curve (see Fig. 8). Wher a 
relatively quantity of the igniting charge is used \n 
an enclosure of considerable length, only the part of the 
cordite in immediate proximity seems at first to take fire, 
and the flame is then propagated from layer to layer of 
the explosive. When the firing charge is larger, or the 
dimensions of the enclosure smaller, or, thirdly, wien 
very fine cord is used, a more gatisfactory ignition js 
obtained. This point im itself would be well worth mors 
careful investigation, bit as the present research refers 
principally to the properties inherent to cordite its»!f, 
1t was desirable to be independent of such disturbing 
factors. The ideal conditions would be realised if x 
method could be found of igniting every particle of the 
explosive at the same instant over its entire surface. 
These conditions are approached by the process used. 
After the required quantity of cordite had been filled 
in and the explosion-chamber closed, the air therein con- 
tained was displaced by a mixture of oxygen and hydrogen 
at or near atmospheric pressure, and this was fired off 
in the usual way by an electric current. The velocity 
of the explosion of this mixture is such that the effect of 





the gaseous combustion is practically over before the 
pressure of the burning cordite begins‘to make itself felt, 
and each cord, being entirely surrounded by the flaming 
gases, cannot fail to ignite over its entire surface. On 


| were always taken. The pressure was first ay 
adjusted to the desired amount by means of direct- ing 
Bourdon gauges, then accurately measured by a standard 
gauge. Aseries of mercury columns were used for the 
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which would have rendered the consequences of an acci- 
dent disastrous, it was decided not to exceed half this 
limit. The second enclosure was alone used for higher 
pressures, it being, as we shall see, of stronger construc- 
tion. ° 

A from the effect of actual pressure, that of the 
sudden impact or blow given by the more rapid explo- 
sives has to be considered. As will be seen below, some 
mixtures of compressed coul-gas and oxygen develop their 
full pressure in something like e uo * of a second, and, 
in fact, occasionally detonate. It is difficult to estimate 
the actual strain produced by a force so suddenlyapplied.* 
When we consider that the present work, comprised the 
repeated explosion of such mixtures, it will be seen that 
exact calculation becomes impossible. In all probability, 
during the course of the first few explosions of this kind 
the part of the material nearest the inner surface is strained 
to beyond its limit of elasticity, and therefore yields. In 
the case of steel, like the present, having a fair elonga- 
tion, the first effect is actually to strengthen the enclo- 
sure ; the inner layers of the steel, having been thus per- 
manently elongated, are under an initial compression, 
which will help them in resisting further deformation. 
Aided, however, by the extremely rapid variations of tem- 

rature, this effect will in time cause surface cracks. 

nder successive strains the cracks will déepen to an 
extent that aay Vee dangerous. Eons on the inner 
surface of the chamber, the extent of the damage cannot 
be clearly ascertained. In the present work this danger 
was guarded et by a method whieh, though perhaps 
soméwhat crude, is at leas: easily carried out, and faute 
de mivux, may be considered satisfactory. On the outer 
surface of the enclosure a ring was accurately turned ; the 
plane through the centre of this ring passes through the 
centre of the sphere and through the gas and mercury 
inlets ; it therefore encircles the weakest portion of the 
enclosure. A large micrometer gauge was made, by means 
of which the diameter of this ring was from time to time 
measured. This micrometer will clearly show an increase 
of scvo in. on the 8-in, diameter, or a change of about 
shath of 1 per cent. 

Up to the present no variation of diameter has been 
detected, and it is reasonable to infer that the apparatus 
has not been strained to a dangerous extent. 

A sectional drawing of the enclosure is given in Fig. 4. 

The recording gauge screws into A, the steel ring (D, 
Fig. 2) L wepoay on to the ledge a, and thus forming a joint. 
The end of the fits closely into the neck 6 an 
tects the joint from contact with the heated gases. The 
firing-plug fits into the aperture B. 

en gaseous mixtures are to be tested, the two valves 
which screw into C and D are brought into use. The 


* It is usual to take an instantaneous load as equivalent 
to twice the same statical load. In the present case, 
however, we have to deal with the momentum of the gas 
itself, which is travelling at an enormous speed. 
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the records the impact of this preliminary explosion is 
marked by a slight tremor occurring just before the actual 
rise of pressure occurs. The pressure due to the gaseous 
explosion is about 10 atmospheres, which, when compared 


lower pressures, and manometers of the Cailletet type for | 
the higher ures. The various small modifications 
introduced in the construction of the latter instrument, 
though they added to its reliability, are not of sufficient 
igen to warrant a more detailed description. | with the 1000 or 2000 atmospheres resulting from the ex- 
ree gauges of this pattern were in use, the first plosion of the cordite, does, not form a serious correction. 
—_— brome bi in my the second from 12to! General mee Curves.—All the records exhibit 
Valves and Connections.—The various valves by which | of Somsdine io Siecanacl 4 Tie , ts Saito as tans 
= flow of the gas is regulated are of the type shown in | sy aie nearly meen to oe Ses 
\ ee ; p | axis, and, ually rising more rapidly, corresponds to 
ite ae a i A, ~unetS connected to a gauge the first stage of the combustion ; ( adieu to the full 
= aoe = vm . hen oi oe e o pa a. - p44 po ——* corde a jw 7 
- c 8. By. e rate of rise; while at (c) the rapid decrease i 
eS the —_ mat F of the spindle is lifted slightly the surface of the explosive can no longer be counter- 
a its 4 —- ¢ e gas flows to the part of the appa- | balanced by the accelerating effect of the higher pressure. 
the apladlo beats « clightty tapered ‘prolongation, Wiech | iass'the cooling enroer "tie make far thst genaral hae 
on, whic e cooling curve. much for the general sha 
nearly fits the outlet, and, therefore, several turns of the | of the seconde’ As we shall see below, a Sore detailed 
—— apes # to _ _ full opening. The many | study shows that, while conserving the same configura- 
cone joints of the type shown at C. ‘The femnale commer. | cithee te sommnth ieee Face, Seca Ey ce euade up of 
* 5 r ° - ani ud 
oo a = . —— bo hom og being Seng 100deg. | continuous vibrations (see Fig. 22), or, thirdly, com- 
coding in « hemisphere, which fs pressed into the cone thy | Sith tne wonecmace tnpuce of tL coniccion wave (eee 
the nut N, the inner surface of which bears upon 8 pn Fig 23) a “hes a 
R. Into this cylinder the copper tube is soldered for a Effect of the Diameter of Cordite.—The velocity of the 
- = : ~ “ be me al — — —— are superior to | explosion depends primordially on the diameter of = 
ai rex = ae wa as they are easily made | cordite, but 1s modified to some extent by the distribu- 
or discunnected, last indefinitely, and remain gas-tight | tion, the method of firing, and more especially by the 
under all pressures. oe oeeg: Rinne Fig. 10 shows the rise of go 
Part II.—Experimentat In , | for three different diameters of cord (0.475 in., 0.179 in, 
ty ae na Rmopeaay namely THE 0.035 in.) ; the gravimetric density is in every case 0. 10. 








The | ize i . llest 
Work.—A.- prelimi caaitien be, e largest size is used for heavy ordnance, the sma 


mr aly imental r ‘ C size for the army rifle. The three tests were made unler 
decided, before starting the series of experiments, referred ' the same contillens and in the same enclosure, 
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Fig. 11 relates to a similar experiment carried out at a 
bicher pressure. Lastly, in Fig. 12, the time required 
for the complete combustion of cordite of various dia- 
meters is plotted for three distinct gravimetric densities. 

The relation between the time occupied by the explo- 
sion and the diameter of the cordite, as shown in this 
figure, is practically a linear one, the lines converging 
towards the zero of time and diameter. We may there- 
fore conclude that the combustion of finely divided cor- 
dite is nearly instantaneous. Under such conditions the 
result of an explosion would be very destructive, and it 
it is possible that some a! effects, which have on 
certain occasions been observed, maybe due to the pul- 
verisation of the explosive at an early stage of the com- 
bustion. 

However rapid an explosion may be, it remains, in 
principle, very distinct froma detonation. In an ex- 
plosion the combustion is eo from layer to layer 
without Gainey: _In a detonation the chemical 
reaction is —— y instantaneous and simultaneous 
throughout the entire mass. The determining cause is, in 
this case, a compression wave of sufficient intensity to 
raise the material to its temperature of ignition. 

Let us take for the sake of illustration a numerical 
example, although the values employed can only be 
rough estimations, and suppose a sphere of cordite 1 
centimetre in diameter under a gravimetric density of 


estimate exactly the statical pressure required to produce 
& corresponding effect, but it cannot be less than 25 tons 
per square inch. 


tained with one of the smallest diameters in use are 
shown in Fig. 13. It will be seen that, though the 
time occupied by the combustion is small, amounting to 
less than 0.008 of a second, the shape of the curve is per- 
fectly normal, showing clearly the three distinct stages 
of combustion referred to in Fig. 9. 

The law of combustion by pie surfaces as ex- 
pounded by Vieille* applies well to the case of cordite.+ 

The speed at which the flame travels inwards towards 
the centre of each cord is uniform and relatively slow. 
When unconfined, cordite burns at a rate of about 0.5 
centimetre per second. In a closed vessel the average 
speed increases to 5 centimetres per second for an explo- 
sion developing 500 atmospheres, 8 centimetres for a 
maximum of 1000 atmospheres, and 11 centimetres per 
second for 2000 atmospheres. 

The shape of the curve representing the rise of pressure 
depends essentially on two factors :—(1) On the surface 
of the explosive exposed to combustion, and hence on the 
radius of the cords at each instant during the reaction ; 
(2) on the radial speed at which the zone of combustion is 
travelling towards the centre of each cord. This speed 
may be taken as proportional to the pressure. The for- 








To return now to the work on cordite, the results ob- | i 


ignite at once,* for though the explosive is surrounded 
by an intensely hot flame, a quite appreciable time is 
required for its surface to rise to the temperature of 


ignition.} 

The ignition begins at the ends of each stick or at other 
gee, where, for instance, owing to a blister, the con- 

uctivity has been reduced. The last to be attacked 
are those which were in contact with the walls of the 
enclosure or with some other portion of the charge. 
These circumstances, together with a slow rate of com- 
bustion, which is characteristic of cordite under very 
low pressures, account for the gentle slope of the first 
part of each curve. 

When fully ignited, each particle is freely suspended in 
space, being kept from direct contact with other bodies 
by the rush of flame issuing from its surface. It is to 
these conditions that the law of combustion by parallel 
layers accurately applies. 

hile the combustion is ae 3 place, heat is bein 
continually transmitted to the of the enclosure, and 
the maximum pressure attained will therefore be less for 
a slow explosion than fora fast one ; the actual effect may 
be seen by reference to Figs. 10, 11, and 15. 

The heat loss accounts as stated above, for the 
manner in which the curves of rise and fall of pressure 
merge together. By the time the maximum pressure is 
nearly reached the diameter of each particle of explosive 
is greatly reduced. The weight of substance consumed 
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2 me) = Grawtmetric density 
4 per unit time begins therefore to decrease, 


although the flame is actually advancing to- 
wards the axis of each cord at an ever- 











0.1. If this were ignited in the ordinary way, the com-! mula S=ay (where S is the speed in centimetres per 
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per square inch, and a an empirical constant 
equal to about 3.5) may be of use where it is not 
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possible to make a direct experimental deter- 
mination, 

_The maximum pressure (P) developed by a 
given charge is usually well known, and by aid 
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of the above formula the curve of rise of pres- 
sure can therefore be obtained. The radius of 
the cordite for successive intervals of pressure 
(p=0.1P, p=0.2 P, &c.) is first computed, 
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and the time required to burn through the 
corresponding distance at the gounet pressure 
(p=0.5 P, p = 0.15 P, &c.) is then Cetermined. 
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In _ calculating the radius, the volume of the 
unburnt explosive must, of course, be taken 
into account, and this renders the work some- 
what tedious. 
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e The formula does not take into account the 
fact that under experimental conditions some 
time elapses while the flame is spreading be- 

2 fore the normal rate of combustion is set up. 

The zero of the calculated curve is therefore 

41 shifted somewhat to the right, and a sharper 
slope given to the initial stage (a, ny 9). 

t may with some truth be argued that the 
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bustion would travel towards the centre of the sphere at 

an average rate of 8 centimetres per second, and the maxi- 

mum pressure would therefore be reached in 0.063 second. 

If, on the other hand, the material were to detonate, the 

detonation wave would travel through the mass at a 

speed of something like 800,000 centimetres per second,* 

and the total time occupied would be 100,000 times less. 

RS n an explosion we have usually to deal with pressures 
which may be considered as statical as far as their action 
's concerned ; in a detonation with a dynamical pressure 
or impact. The impact of the ucts of combustion 
travelling with enormous velocity may correspond in 
vltect to an instantaneous pressure five or ten times 
greater than the normal pressure calculated from the 
composition of the explosive and its heat of reaction. 

A typical case of this ki 
with @ compressed mixture of coal-gas and oxygen. The 
t tal pressure of the explosion should have some 
4 or 5 tons per square inch. The mixture, however, de- 
t nated, and the solid steel piston of the recorder, though 
encased in a steel cylinder over 2 in. thick, was expanded 
outwards like the head of a rivet.t It is not easy to 





. aaa mp - coe rate ae oe of a train of 
yn n-cotton was about centimetres per 
*econd, See also- Sébert, Berthelot, and Mettapene, 
the latter (“‘Ber.” 5 Int. Kong. Ang. Chem., Berlin, 
i103, vol. i., page 322) gives 700,000 centimetres per 
second as the detonation rate of dynamite. 

p A similar effect is recorded by Noble (Proceedings 
af the Royal Institute, 1900), as having been produced on 
‘he copper of @ crusher gauge by a charge of lyddite. 


kind occurred when working | 1894 





+0 error occurring at a very low pressure would 

not affect the results as applied to ballistics, 

the calculation and experimental curves being 

in agreement by the time the motion of the shot com- 

mences. It is hoped, however, that the day is not far 

distant when we shall be able to obtain an indicator- 

card from a gun with the same ease as we now indi- 

cate other heat engines; approximate calculations, 

—_ as the above, will then cease to be of practical 
value. 

We have explained above the system used for firing the 
charge. When the key is , the atmosphere of 
oxyhydrogen, with which the enclosure has been 4 
; a soggg Moy the cordite is surrounded by a sheet of 
flame. e time at which this takes place is recorded 
by a slight tremor of the gauge. The charge does not 


* Comptes Rendus, vol. cxviii., pages 346, 458, and 912, 


+ The peculiarly regular combustion of cordite was 
first noticed by Noble, who in 1892 (Proceedings of the 
Royal Society, vol. lii., page 129) remarks that the 
pieces of cordite blown from the muzzle of the ex- 
perimental gun he was using, were so uniformly de- 
creased in diameter that they might readily have been 
mistaken for newly manufactured cordite of smaller dia- 


t The time required for the full pressure to develop is, 
therefore, proportional to the diameter of the cord. The 
formula L = r/c (where L is the time in seconds and r the 
radius in centimetres) gives a fair a ximation, though, 
as we see, the actual time varies somewhat, accord- 
ing to the conditions of the experiment. The constant ¢ 
is characteristic of the explosive and, of course, equal to 





7-0 increasing speed. Finally, the combustion 
just counterbalances the total thermal loss, and 
the curve of pressure remains for an instant 

tically constant at its muximum value. This will 

Conn clearly in Figs. 20 and 21. 

Effect of the Enclosure.—We have just referred to the 
thermal loss due to the cold walls of the explosion chamber. 
The total loss, ceteris paribus, is proportional to the time. 

When the diameter of the cordite, and consequently 
the time occupied by the combustion, is very small, the 
theoretical value of the maximum pressure is closely ap- 
praveees. and the shape and size of the enclosure have 

ut little effect (compare A and B, Fig. 13). These 
factors become, however, of considerable importance in 
determining the maximum pressure developed by the 

ny | cordite (see Fig. 14). 

The shape of the cooling curve depends, on the other 
hand, essentially on the dimensions of the enclosure. In 
Fig. 16 the facts are clearly illustrated by the results of 
comparative experiments carried out respectively in a 
sphere and in the cylinder. : 

It is proposed to reserve the general discussion of the 
questions of dissociation and rate of cooling for the third 
part of the present research ; we shall then be dealin 
with gaseous mixtures of simple composition, which will 
serve as a natural introduction to the consideration of 
more complicated questions. A few words are, however, 
necessary with regard to the somewhat unusual conditions 
under’which the cooling of the products of combustion of 
a solid explosive takes place. . 

Under ordinary circumstances the convection and con- 
ductivity of the gas itself are the ruling factors which 
aauape 1 rate of cone ™ oy 

e thermal capacity o © gaseous mixture, e 
rate at which aes pre be transmitted through it, are low 
compared with the corresponding properties of the enclo- 
sure. These facts hold true whether the latter is water- 
cooled or not. 

In such cases neither the inner surface of the enclosure 
nor the layer of gas in contact with it rise much above 
atmospheric temperature, and the rate at which heat is 
dissipated depends on the temperature gradient which is 
set up in the gaseous mass. é 

In previous papers} I have pointed out how the rate of 
transmission of heat in a gas varies with the pressure. In 
the case of air, for instance, the law 

E x 106 = 403 p- + 1.63 p79 

was verified up to 1000 deg. Cent. and 170 atmospheres.§ 

* In the appended tables and curves, time is counted 
from the instant the cordite ignites, as marked by the 
first ent rise of pressure. : v 

+ A stick of cordite may under ordinary conditions be 

com tively slowly through the flame of a Bunsen 

without igniting. If, however, its surface has 

previously been ed or scored, the smaller particles 
will ignite at once and set fire to the mass. 

t “ Phil. Trans. A, vol. 191, pages 501, 524, 1898; and 
vol. 197, 229 to 254, 1901. ‘ 

§ E is the heat abstracted from each square centimetre 
of surface of the hot body measured in therms per second 
per degree temperature interval. § is the temperature of 
the hot surface measured in degrees Centigrade, and p the 





| the above, rates of combustion. 





pressure of the surrounding gas in atmospheres. 
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At this pressure already air transmits heat at the same 
rate as a substance having twenty times the conductivity 
of air at atmospheric pressure. ; 

When considering the products of an explosion, it must 
be remembered that the effective conductivity of the 
gas is further increased by its state of rapid motion. 
It is also augmented by the Jarge proportion of hydrogen 
and water vapour contained therein. 

As aresult the temperature of the walls of the enclosure 
rises rapidly as the cooling of the gas proceeds, and before 
long the rate of cooling will depend essentially on the 
conductivity of the walls of the enclosure, and not on the 
properties of the gas. The heat abstracted per unit time 
will then be simply proportional to the temperature. 

If the logarithmic decrement of the latter part of the 
curve is measured, it will be found that the theory is con- 
firmed in this respect by the results of the experiments. 

The quantity of heat which is transmitted to the walls 
of the enclosure during the brief period occupied by the 
cooling of the gas is much greater than would occur in 
cases met with in ordinary engineering practice. With a 
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gravimetric density of 0.1, the amount of heat to be 
absorbed per unit surface of our cylindrical enclosure is 
some hundred times as large as that which would be 
absorbed by the cylinder of an ordinary gas-engine. 

In the case of artillery of large calibre, the inner sur- 
face of the steel probably attains a temperature close to 
its melting-point, and the correspondingly plastic material 
yields easily under the combined friction and chemical 
action of any escaping gas. In the case of small arms, 
the temperature being limited by the relatively small 
volume, and therefore small thermal capacity, of the 
gaseous mass, practically no erosion takes place. 

To return now to the experimental work. In the 
annexed table the time required for the pressure to fall 
to three-quarters, one-half, or one-quarter of its maxi- 
mum value is given for a number of distinct experiments, 
whereas the cooling curves for three different diameters of 
cordite at gravimetric densities of 0.1 and 0.15 will be 
found plotted in Fig. 15. It is noticeable that after the 
first tenth of a second the curves taken under similar 
conditions, but for various sizes of explosive, lie closely 
together, showing that the diameter has no material 
effect on the subsequent rate of cooling. When we refer, 
however, to the table, we see thatthe times required to 
reach a given fraction of the maximum are different for 
different diameters. This apparent discrepancy is ex- 
plained by the fact that the total quantity of heat absorbed 
is primordially a function of time. When the combustion 
is very rapid, the maximum pressure is reached while the 
walls of the enclosure are still cold and the percentage 
fall of pressure per unit time is high. With a slow-burn- 
ing cordite the surface of the enclosure becomes consider- 
ably heated during the combustion of the explosive, and 
after the maximum the percentage fall of pressure is corre- 
spondingly lower. Briefly stated, at any fixed interval of 


time after ignition the total heat absorbed by the enclo- 
sure, and therefore the temperature of its inner surface, 
will be nearly the same for all diameters of the explosive. 
In consequence, the rate of cooling, as measured by the 
rate of chan; 
by the s 


of pressure at any stated time, is unaffected 
of combustion, ~ 








The rate of cooling for a given volume of the enclosure 
does not vary, as is usually assumed, in proportion to 
the surface, but nearly as the square of the surface. 

It will be noticed that the cooling in the cylinder is 
about four times as rapid as in the sphere, whereas the 
ratio of the two surfaces is as 2.17 to 1. 

In such massive enclosures the heat generated by the 
explosion is at first entirely absor by the inner layers 
of the steel walls. It does not travel to the outside until 
some time after the explosion is over. A decrease in 
the surface has therefore a double effect. The heat to be 
absorbed per unit area’ and the average thickness of 
toca Desueb which this heat must be transmitted are 

th in \ 

Relation of Pressure to Gravimetric Density.—The 

resent work was not taken up with a view to specially 
a ag are | the above subject, which has already been 
fully treated by Noble. It is, however, of interest to 
compare the results with the much more complete set 





published by this investigator. 
To minimise the effect of the rapid rate of cooling, 
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Rate Or Coouinc oF Propucts or ComBUsTION. 


of combustion depart considerably from the law w}.ich 
governs the pressure of gases at ordinary temperatur 

This law may be written 

(p + a)(v —b) = RT. 

In the present case, where the temperature is very }, ich 
and constant, we may put R T = ¢, and for a first +». 
proximation neglect cohesion of the gas. . 

The formula then takes the simple form 

p(v -bh=c. 

The volume to which the gas will be reduced unJer 

infinite pressure may be taken as closely approac! ing 


mee inverse of the density of the solid explosive. There. 
ore 
b= | — 0641, 
1.56 
a oy v is the inverse of the gravimetric density p, 
us 
c= - 0641p. 
p 


Fig. 21. 
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Cordite 0°175 inch diameter. 
Gravimetric density = 0-10. 
Charge concentration in one half of the cylindrical enclosure 


Cylindrical. 


Enclosure Spherical. 
Diameter of cordite in. 0.175 0.475 0.175 0.475 0.175 0.175 0.035 | 0.475 0.175 | 0.085 0.035 0.475 0.175 0.175 
Gravimetric density -. 0.05 0.10 0.10 0.10 0.10 0.10 0.10 0.15 0.15 0.075 0.075 0.10 0.10 0.10 
: Uniform 
Distribution. . Uniform. Uniform. | (gunpowder) Uniform. Non-Uniform. 
ignition). 
Time, in seconds, required for the pres- 
sure to fall to three-quarters of the 
maximum value .. es me. .. 0.52 0.54 0.45 0.13 0.09 0.13 06.08 (0.13 0.13 0.07 0.05 012 0.10 010 
Time, in seconds, required for the pres | 
sure to fall to one-half of the maxi- | 
mum value és ee irs i 03% 0.27 0.35 0.26 | 0.48 0.44 0.18 0.17 0.83 0.29 0.28 
Time, in seconds, required for the pres- 
sure to fall to one-quarter of the 
maximum yalue .. pe os 0.80 069 072 0.69 0.45 | 0.45 0.77 


which, as we have just seen, is inherent to small enclo- 
sures, we must select for comparison the values obtained 
when using cordite of relatively small diameter. 
pressures obtained with cordite of 0.175 in. and 0.035 in. 
in diameter are shown in Fig. 16, marked in on the curve 
representing Noble’s results, and are, as will be seen, in | 
close agreement. with it. 

Though the pressure and temperature are exceptionally 
high, there is no reason for supposing that the products | 


To minimise the error due to cooling we will take the 
value of p obtained for the smallest cordite in the spherica! 


The| enclosure. At a gravimetric density of 0.0744 this is 


5.137 tons per square inch, and therefore, 


5.137 
0.0744 


The pressure developed by the explosive ig 


o= —0.641 x 5.137 = 65.75. 
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ee] See 
P~i-bp 1-0.6419" 
he results calculated from this formula are compared 
nae following table with Noble’s values, and with 
those obtained Be am the course of the present work* :— 


| 
' Pressure Deter- Pressure Deter- 

















Gravimetric Pressure mined Experi- mined Experi- 
nsity. Calculated. mentally by mentally by 
— Noble. Petavel. 

0.05 3.40 3.00 2.87 
0.10 7.08 7.10 7.01 
0.15 10.91 11.36 11.48 
0.20 15.08 16.00 

0.30 24,42 26.00 

0.40 35.37 36.58 

0.50 48.38 48 66 

0.60 64.10 63.33 


— $$. ____—_ 








In the above table the pressures are expressed in tons 
per square inch. : 

The experimental results are influenced by many fac- 
tors, such as the size of the enclosure, the dimensions of 
the explosive, and the oscillations of pressure, which are 
doubtless occasionally set up. On the other hand, the 
formula we have used does not take into account the 
cohesion of the gas, or allow for the possible variation of 
the value b with temperature and density. 

Taking these circumstances into account, the agree- 
ment between the theoretical and experimental values 
may be considered satisfactory. 

Distribution of the Explosive.—In a long narrow vessel 
acertain amount of vibration almost invariably occurs 
during the combustion of the explosives. If the ex- 
plosive is concentrated in one part only of the enclosure, 
the effect is increased and the pressure rises by sharp 
steps, as shown in Fig. 17. With some powders the 
sudden increments of pressure become dangerously large 
and an abnormally high maximum is reached in one or 
two steps. This phenomenon seems to be the transition 
between an explosion and a detonation. 

That it is difficult, in fact almost impossible, to deto- 
nate cordite has = n ised as one of its prin- 
cipal advantages. Nevertheless, signs of abnormal ex- 
plosion were visible whenever the charge was crowded 
together in one part of the inclosure. A fairly typical 
case is shown in Fig. 23, a similar effect being recorded in 
many other cases. 

The experiments in this direction had to be confined 
to pressures of about 1000 atmospheres. From these 
tests it seems probable that by working under similar 
conditions, but with a higher gravimetric density, cordite 
would give results not unlike those obtained by Vieillet 
in the case of ‘‘B.F.” and other powders. Unfortunately, 
for this very reason, the experiments could not be carried 
out in a laboratory. 

The sharp steps which go to make up these records 
may be accounted for in the following manner :—When 
the explosive, which is packed closely at one end of the 
chamber, bursts into flame, a pressure wave is sent out 
which travels to the end of the cylinder and is then re- 
flected back. When this wave, on its return journey, 
reaches the explosive, the combustion, which in the mean- 
time had been proceeding uniformly, is accelerated in 
proportion to the increas a. The case is one of 
mutual reaction between the two phenomena, Any 
irregularity in the combustion tends to start a ure 
wave, which in turn enhances this irregularity. The pro- 
cess is cumulative in its effects, and with the high gravi- 
metric densities used in ballistic work it may, and doubt- 
less occasionally does, cause disastrous results.t 

Incidentally the present work confirms Vieille’s|| views 
as to the discontinuity of pressure set up by wave actions, 
the successive steps of the curve rising abruptly, if not 
instantaneously. 

The velocity of propagation of the wave is measured 
directly by the time elapsing between the successive sharp 
increments of pressure which are recorded. 

When a wave is set up at the commencement of the 
explosion, the impacts on the recording gauge succeed each 
other at intervals of 0.00125 or 0.00121 second, when the 
charge in the cylinder is at gravimetric densities of 0.10 
or 0.15 respectively. The path traversed—i.e., the double 
length of the enclosure—is 139.3 centimetres, and the 
corresponding velocities 1114 and 1150 metres per second.§ 

Occasi y, when cordite of the smallest diameter is 





* When the pressure is measured in kilogrammes per 
square centimetre, the constant c becomes 10355, whereas 
¢ = 10021 gives the pressure in atmospheres, the constant 
U in either case remaining unaltered. A formula similar 
to the above was used by Noble and Abel in connection 
with their researches on fired gunpowder. They assumed 
that the gases strictly followed Boyle’s law, but intro- 
duced a factor (1—a p) to allow for the space occupied by 
the solid residues left after the explosion. 

: t See “ Etude des Pressions Ondulatoires,” Annales des 
Poudres et Salpétres, vol. iii., 177 to 236. Vieille, 
in the course of this work, obtained instantaneous - 
sures amounting to three times the normal value. Using 
® method of calculation similar to that given herewith, 
pee eon that the pend of propagation of the smaller 
c rbance is in fair ment wi 
in the same medium. ee ee 

+See Cornish, Proceedings of the Institution of Civil 
———— vol. ate page 241, 1901. 

morial des Poud “ 
177 to 260, 1889 eeason res et Saltpétres,” vol. x., pages 


§ Theoretically the speed should be the same in either 


case ; the thermal loss, which is relatively less at higher 
gravimetric densities, probably accounts for the difference. 








used, the wave motion is still y defined at the maxi- 
mum pressure. The timé interval is then 0.00110 second 
for a gravimetric density of 0.1, and the speed 1266 metres 
per second. 

From the general formula for the velocity of sound we 
can calculate the theoretical speed under these circum- 


stances : — ear? 
V= Jr, 
p 


These factors, with the exception of 7, are well known. 

When the combustion is complete, the density (p) of the 
senggaes is equal to the gravimetric density of the 
charge. 

The elasticity E is measured by the rate of change of 
pressure with density :— 


It can therefore be obtained by differentiating the ex- 
pression 
=?S_. 
? 1—pb 
which was given above. 

Carrying out this operation we find 


E=p(1 + r\, 


The value of the ratio of the specific heats, aT; is some- 
what uncertain. For the mixture of resulting from 
explosion, ‘y may be taken as 1.35 or 1.21, according 
as the specific heats are consid: constant or variable 
with tem ture. 
The following table gives the velocity of sound, calcu- 
lated according to each of the above hypotheses :— 


Velocity of Sound in the Gases Produced by the Combustion 
of Cordite at the Maximum Pressure of the Explosion, 


Measured in Metres per Second, 
Gravimetric Density. Velocity for=1.35. Velocity for =1.21. 
0.1 1251 1185 
0.2 1343 1272 
0.3 1450 1373 
04 1576 1491 
0.5 1723 1632 
0. 1903 1801 


The limiting value for low densities, which should cor- 
respond with the speed of the wave at the commencement 
a a works out at 1170 (y = 1.35) or 1108 
= 1.21). 

Although, strictly speaking, the above theory applies 
only to very small disturbances, the calculated velocities 
7" in fair agreement with the measurements given 
above. 

The oscillations referred to in the preceding paragraph 
are superimposed on the curve of ure without directly 
altering its general shape. ithin the limits of the 

t experiments the wave action, consequent on the 
uneven distribution of the charge, by increasing the 
thermal loss, slightly lowers the maximum pressure. The 
rate of combustion is also somewhat altered ; usually it 
is accelerated. 

These effects will be best uvderstood by reference to 
Figs. 13, 18, and 19, in which the mean values of the pres- 
sure are plotted in terms of the time. 

Generally speaking, the results obtained confirm the 
remarkable properties of cordite with regard to its high 
power and to the regularity of the effects produced. It 
would doubtless be very desirable to ex the research 
to higher pressures, and carry out, on similar lines, a com- 
parative study of other explosives. Treated, however, 
in this general Fr the subject is too vast to be dealt 
with single-handed, and the writer can but express a 
hope that others more competent and better equipped 
will be found willing to take up the work. 

Before closing I desire to thank Professor Arthur 
Schuster for placing at my disposal the ample resources 
of bis pore re 

The cost of the apparatus has, toa large extent, been 
defrayed by funds awarded by the Government Grant 
Committee of the Royal Society, while for the cordite 
Iam indebted to the courtesy of the War Office autho- 
rities. 








ATLAS OF THE WORLD’s ComMERCcE.—This forms the 
title of a work which Messrs. George Newnes are issuing, 
to be completed in twenty-two a. issued fortnightly, 
at the price of 6d. each net. Part I., which we have 
received, contains Plates 61 to 64, dealing with the 
wheat crop and consumption throughout the world, and 
Plates 85 to 88, giving information of the same nature 
with reference to ee. All statistics of production 
and consumption are clearly shown in a series of tinted 
diagrams, by which the relation in which the various 
countries pando oe wes as to uction sy = 
sumption is gat at a glance. diagrams further 
give quantities and values, coloured maps of the world, 
and detail maps on which the producing countries are 
marked, together with the lines of export and the im- 
porting centres, form a most interesting addition to 
the purely statistical portion of the publication. Part I. 
contains, further, the first four pages of a ‘‘ Description 
a ical Distribution of the Principal - 
modities of Commerce,” by Mr. W. A. Taylor, M.A., 
F.R.G.S. This also gives di of the world’s supply 
and production by countries of a number of commodities 


of less relative .— such, for instance, as alum, 
arrowroot, &c, work is edited by Mr. J. G. Bartho- 
lomew, F.R.S.E , F.R.G.S., &c.; it is most carefully got 
up, and should meet with great euccess. 





CATALOGUES. 


Tue British Thomson - Houston Company inform us 
that their prices of Thomson recording wattmeters, 
switchboard type, given in their price-list No. 94, have 
been cancelled. 

The Machine-Tool Company, Limited, London-road, 
Nottingham, have sent us a list of a large number of all 
kinds of machine- they have in stock, and which 
they offer, subject to being unsold. 

Messrs. Millar, Dennis, and Cc., Bradford, give illus- 
trated data on their ‘‘ Bradford” steam-cocks and other 
boiler fittings in a pamphlet, of which they have sent us a 
copy. Prices are quoted. 

e have received from Mitchell’s Emery Wheel Com- 
pany, Mill-street, Bradford, Manchester, their price-list 
of emery and corundum grinding wheels. This illustrates 
several styles of e -wheel mountings, and various 
sections of wheels to suit all purposes. 

Messrs, J. Smart and Brown, engineers, Erith, have 
sent us several of their liste, showing their petrol-motor 
outfits for yachts and launches, They build the latter 
also, and equip them complete, ready for service. Among 
their specialities are milling and wheel-cutting machines, 
which are fitted to existing lathes, and can serve for 
various mechanical pur; , 

Messrs. Drysdale aa Co., Bon-Accord Engine Works, 
Glasgov’, have issued a catalogue showing their speciali- 
ties. These include complete centrifugal pumping sets of 
all sizes and types for docks, land i tions, and for use 
on ship . Particulars of various standard machines 
are — in diagrams and in tabular form. The book is 
care! 


ully got up. 
The General. Electric Company, ee, 71, Queen 
Victoria-street, E.C., have sent us a copy of the February 
number of their G.E. progress sheet on telephone and 
electric-light fittings, and a copy of their leaflet givin 
particulars of their ‘‘Geeko” accumulators, for use wit 
motor-cars, launches, stationary engines, &c. 

esses seeat pitch punching-machine is described 
and illustrated in a leafiet issued by Messrs. Donovan and 
Co., Limited, Broughton Bridge Iron Works, Salford, 
Manchester. With this machine the operator locates the 
first hole in a row, and adjusts the mechanism for punch- 
ing at the required pitch, when it starts working at the 
rate of about thirty holes a minute. Two punches can be 
used, thus producing two rows at the rate of about sixty 
holes a minute. 

Messrs. Richard Johnson, Clapham, and Morris, 
Limited, Manchester, have issued a miners’ catalogue, 
which contains particulars and illustrations of a number 
of lamps and fittings, coal-conveying and screening plants, 
and lamp-room and colliery accessories. 

We have received from Messrs, W. H. Bailey and Co., 
Limited, Albion Works, Salford, Manchester, two of 
their recent catalogues showing their boiler-mountings ; 
these include every type of valves, gauges, and safety 
fittings. Particulars as to size, duty, and prices are given 
in each case. Messrs. Bailey have also made a speciality 
of air-compressors and lubricant-testing machines ; a large 
number of different types of the latter are described and 
carefully illustrated. 

Messrs. Geipel and Lange, 72a, St. Thomas-street, 8.E., 
in sending us their latest list of Henrion carbons, call] our 
attention to the special reference it contains to carbon 
brushes for traction motors. 





Tue Hampurc-AmeRicaN STEAMSHIP ComPANy.—This 
large concern keeps pushing ahead with unceasing energy, 
extending and expanding in all directions, and it now 
boasts a fleet, all told, of 349 vessels (of which 157 are 
ocean steamers), with an aggregate gross tonnage of 
811,943 registered tons. Last year was the company’s 
fifty-ninth year, but it is only during the last twenty years 
or less that it has become one of the leading steamship 
companies. Its aggregate tonnage in 1886 only amounted 
to some 65,000 tons, and as late as 1899 the tonnage was 
not half so big as at present. The Hamburg-American 
Steamship Company has also managed exceedingly well 
during the last year or two, which have been unprofit- 
able to many shipping people, This will appear from 
the following table :— 


— 1903. 1904. 1905. 
Marks Marks Mark . 

Surplus se - - 22,000,274 29,504,881 37,760,784 

Less interest ondebentures 1,702,500 1,674,€09 1,626,797 


20,306,774 27,820,722 | 36,142,067 
Writings off and added to 











funds 13,832,524 | 17,959,886 | 24,000,428 
6,474,250 9,869,836 | 12,133,559 
Dividends 6,000,000 9,000,000 | 11,000,000 


Carried forward .. 474,260 869,836 | 1,193,559 


The earnings during the last three years in consc quence 
amount to 22 per cent., 294 per cent., and 379 per cent. of 
the share capital (which amounts to 100,000,000 marks, or 
5,000,000/.), and the dividends have consequently been 
6, 9, and 11 per cent. respectively. The fleet * ocean 
steamers is booked at 156,000,000 marks, and the average 
age of the fleet, according to tonnage, is only 7 years 
6 months. The reserve and the renewal funds have 
13,000,000 marks to their credit, and the reserve insurance 
fund over 14,000,000 marks. According to the report, the 
excellent results for last year are principally due to the 
profits on the Hamburg-New York trade. The trade 
with the East is also stated to be satisfactory, as well 
as the future prospects for this branch. 
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LAUNCHES AND TRIAL TRIPS. 


Tue Huasco, of about 4300-tons, was launched on Tues- 
day, the 13th inst., by Messrs. John Reid and Co., 
Limited, Whiteinch, for the Compania Sud Americana 
de Vapores, Valparaiso. This vessel measures 400 ft. 
long by 44 ft. beam, and has passenger accommodation 
throughout, as is usual in this company’s vessels for their 
service-on the West Coast of South America. She will 
be fitted with powerful machinery by Messrs. Dunsmuir 
and Jackson, of Govan. . 





On Tuesday, the 13th inst., Messrs. William Gray and 
Co., Limited, launched the steel screw-steamer 
chioness of Bute, which they have built to the highest 
class at Lloyd’s for Messrs. Wm. G. Morel and Co., Cardiff. 
She is of the following dimensions :—Length over all, 
376 ft. 6 in. ; breadth, 50 ft. 9 in. ; and depth, 28 ft. 44 in. 
Triple-expansion engines, having cylinders 26in., 42 in., 
and 70 in, in diameter, with a piston stroke of 45 in., 
and two large steel boilers, for a obese | pressure of 
180 Ib. per square inch, are being supplied by the Cen- 
tral Marine Engine Works of the builders. 





At Alloa, on Tuesday, the 13th inst., there was launched 
from the yard of Messrs. Mackay Brothers a steel screw- 
steamer, Portia, 165 ft. by 25 ft. 6in, by 12 ft. 9in. moulded, 
built to Lloyd’s highest class, special survey, to the order 
of Messrs. Robert Gilchrist and Co., Liverpool. The 
engines, which are placed aft,-are compound surface- 
condensing, having cylinders 20 in. and 44 in. in diameter, 
with a 27-in. stroke, steam being An ee by one large 
boiler at 130 lb. pressure per square inch. 

On Tuesday, the 13th inst., the steel screw cargo 
steamer Juno, built by the Laxevaags Engineering and 
Shipbuilding Company, Bergen, Norway, to the order 
of the Finska Angfartygs Aktiebolaget, Helsingfors, 
Finland, went for her ti trip, and after the compasses 
had been adjusted, proceeded to the measured mile, where 
a series of trials were run and a mean speed of 10? knots 
attained, The vessel is of the following dimensions :— 
Length, extreme, 239 ft. 6 in.; breadth, 35 ft.; depth, 
moulded, 16 ft. 10in. Dead-weight carrying capacity, 
about 1700 tons. The engines, which have also been 
constructed by the Laxevaags Company, are of the triple- 
expansion type, having cylinders 16 in., 25} in., and 43 in, 
in diameter, with a 30-in. stroke, steam ing supplied 
at a working pressure of 175 lb. per square inch. 


There was launched from the shipyard of Messrs. 
Cochrane and Sons, shipbuildets, Selby, on Wednesday, 
the 14th inst.; a steel screw trawler, the Lynx. Her 

incipal dimensions are :—127 ft. by 22 ft. by 11 ft. 6 in. 

epth of hold. She has been built to the order of the 
Grimsby and North Sea Steam Trawling Company, 
Limited, of Grimsby, and will be fitted with powerful 
triple-expansion engines by the Great Central Co-opera- 
tive Engineering and Ship-Repairing Company, Limited, 


of Grimsby. This is a sister- ip to the Aries, which was 
launched by the same firm on Tu 


esday, the 13th inst. 

The s.s. Sheila, built at Ayr, by the Ailsa Shipbuilding 
Company, Limited, of Troon and Ayr, went for her 
official trial on the Firth of Clyde, on Wednesday, the 
14th inst. The vessel is of the coasting type, with 
engines aft. She-has been built under special survey, 
and is classed 100 Al. The engines, which have been 
constructed by Messrs. Renfrew Brothersand Co., Irvine, 
worked throughout with great smoothness, and a mean 
speed of 104 knots was obtained. 








The a. Fido x launched tows the seed si Earle's 
Shipbuilding and Engineeri ompany, Limi ull, 
on Thureday, the 15th inet... She has been built to the 
order of Messrs. Thomas Wilson, Sons, and Co., Limited, 
and is intended for their Newcastle trade. Her principal 
dimensions are:—Length, 178 ft. ;. breadth, moulded, 
29 ft. 6in. ; depth, moulded, 14ft. 10 in.; built to British 
Corporation highest class, and to ‘d of Trade require- 
ments. The propelling machinery consists of a set of triple- 
expansion engines, having cylinders 14} in., 24 in., and 
40 in. in diameter, with a stroke of 27 in., steam being 
supplied by a large single-ended cylindrical boiler, work- 
ing at a steam pressure of 180 1b. per square inch. 


On Thursday, the 15th inst., Messrs. W. Doxford and 
Sons, Limited, Sunderland, launched the turret steamer 
Drumeldrie, built to the order of the Astral Shippin 
Company, Limited (Messrs. Joseph Chadwick and Sony 
Liverpool. This vessel is a sister-ship to the Drum- 
condra, launched by Messrs, Doxford last month for the 
same owners. The vessel will carry 7700 tons dead- 
weight. is classed with the Bureau Veritas Registry, and 
will be fitted by the builders with triple-expansion engines 
to give a poe fe 104 knots. 


On Saturday, the 17th inst., the s.s. City of Cardiff, 
built by Messrs. Ropner and Son, Stockton-on-Tees, to 
the order of Messrs. W. R. Smith and Son, of Cardiff, 
made her official trial trip in the Tees Bay, when she 
attained an average 8 of nearly 12 knots. She has 
been built to Lloyd’s highest class, and is designed to 
carry 5650 tons on Lloyd’s summer freeboard. She is 
fitted with triple-expansion engines by the North-Eastern 
Marine eering Company, Limited, of Sunderland. 
The trial trip passed off in every way very satisfactorily. 


On Saturday, the 17th inst., Messrs. R. and 
Sons, Limited, launched from their Tees Dockyard, 
Middlesbrough, a steel c steamer, the St. Andrew, 
358 ft. 6 in. long, 50 ft. 8 in. , and 25 ft. 6 in. depth, 
moulded, to Lloyd’s highest class. The i will 











be fitted by the North-Eastern Marine Engineering Com- 
peny, Limited, of Sunderland, and will have cylinders 

in., 42 in., and 68 in. in diameter, with a stroke of 
45 in., steam being grey by two large single-ended 
boilers working at 180 lb. to the square inch. The vessel 
has been built to the order of. Messrs. Ralph E. Morel 
and Co., of Cardiff. 


On Saturday, the 17th inst., the steel screw-steamer 
Rubens, built by Messrs: William Gray and Co., Limited, 
West Hartlepool, for the Bolton Steam ee een, 
Limited, of on, had her trial tripin Hartlepool Bay. 
The vessel has been built to Lloyd’s highest class, and her 

i Length over all, 354 ft. Gin. ; 


. | principal dimensions are :— ‘ 
Freadth, 49 ft. ; and depth, 25 ft. 5in. Triple-expansion 


engines, having cylinders 24 in., 40 in., and 65 in. in dia- 
meter, with a piston stroke of 42-in., and two large steel 
boilers adapted for a working pressure of 180 1b. per 

uare inch, have been supplied from the Central Marine 

ngine Works of the builders. The trial was entirely 
successful, the engines running smoothly and well ; the 
average speed was 11 knots. The vessel afterwards pro- 
ceeded to Cardiff to load for the River Plate. 


On Saturday, the 17th inst., the s.s. Evelyn, recently 
launched by Irvines’ yee and Dry ks Com- 
pany, Limited, West Hartlepool, for Messrs. Thomas 
Appleby and Co., proceeded to sea for her trial-trip. 
She is of the following dimensions : —352 ft. by 48 ft. 3 in. 
by 24 ft. 3in., built to Lloyd’s highest class, Triple- 
expansion engines, having cylinders 24 in., 40 in., and 
66 in. in diameter, and a 45-in. stroke, with two large 
single-ended boilers, working at 160 lb. = gene have 
been supplied and fitted by Messrs. Blair and Co., 
Limited, Stockton. After adjusting the compasses, the 
vessel was run at full speed, 12 knots being attained, the 
engines working smoothly and well. 








‘On Wednesday, the 21st inst., the steel screw-steamer 
Midgard, built by the Northumberland Shipbuilding 
Suen, Limited, of Howdon-on-Tyne, to the order of 
Messrs. Furness, Withy, and Co., Limited, West Hartle- 
pool, for the Midgard Deutsche Seeverkehrs Aktien- 
gesellschaft, of Bremen, left the Tyne for her trial trip. 
The steamer is 372 ft. long, 48 ft. 10 in. m, and 
30 ft. 10 in. depth, moulded, and has been built under 
7 nn survey to the highest class at Lloyd’s. The ma- 
chinery has been supplied by Messrs. Richardsons, West- 
garth, and Co., Limited, Sunderland, the engines having 
cylinders 25 in., 41 in., and 69 in. in diameter, with a 48-in. 
stroke, steam being supplied by three large steel boilers, 
14 ft; by 10 ft. 9 in., working at 180 Ib. pressure. The 
steamer will carry about 7300.tons loaded. The trial trip 
proved in every way satisfactory, and a speed of 11 knots 
was easily obtained. 

On Thursday, the 22nd inst., Messrs. Harland and 
Wolff launched the twin-screw steamer . This is 
the eleventh steamer built by them for the Pacific Steam 
Navigation Company, and is intended to run in that 
company’s line of mail steamers between Liverpool and 
the eastern and western ports of South America. She is 
465 ft. in length, 56 ft. in breadth, has a gross ton 
of about 800u tons, and will have two sets of quadruple- 
ex ion engines, constructed by the builders. The pro- 

lers will be of manganese-bronze. 


On Thursday, the 22nd inst., the steel screw-steamer 
Don Arturo, built by Messrs. Craig, Taylor, and Co., 
Limited, Stockton-on-Tees, to the order of the Buenos 
Ayres and Pacific Railway Company, Limited, London, 
was taken to sea for her trial trip, which _— highly 
a The vessel is of the following dimensions :— 
360 ft. by f 





t. 1 in. by 25 ft. 10 in. depth, moulded, built 
to the highest class at Lloyd’s, special survey. Her 
engines have been constructed by Messrs. Blair and Co., 
Limited, Stockton-on-Tees, the cylinders being 25 in., 
41 in., and 67 in. in diameter, and 45 in. stroke, with two 
large steel boilers working at 180 Ib. ure. Over a 
course of six miles a speed of 114 knots was maintained. 

On _ Friday, the 23rd inst., there was successfully 
launched from the shipbuilding yard of Messrs. David 
and William Henderson and Oo., Limited, Meadowside 
Works, Partick, Glasgow, the twin-screw steamer Cyclops, 
for the Ocean Steamship Company, Limited, of Liverpool 
(Messrs, Alfred Holt and Co.). Her 
are :— Length over all, 500 ft. ; breadth, moulded, 58 ft. ; 
depth, moulded, 42 ft. 6in., with a gross tonnage of about 
9000 tons. The machinery will also be supplied by the 
builders, and consists of twin engines, each having 
cylinders 23 in., in., and 65 in. in diameter and 48 in 
stroke, with three boilers, worked on the owners’ 
closed ash-pit em of forced draught, for a working 
pressure of 190 lb. per square inch. 


On Saturday, the 24th inst., there was launched from 
the Willington Quay yard of the Tyne Iron Shipbuilding 
Company, Limited, the steel screw-steamer Tricolor, built 
to the order of Mr. W. Wilhelmsen, of Orsnoes Tonsberg, 
Norway. The vessel is of the following dimensions :— 
Len 351 ft. ; breadth, 50 ft.; depth, 28 ft. 14 in.; built 
to Al at Lloyd’s, on the single-deck rule. The 
engines, which are ope y Messrs. Blair and Co., 
Limited, Stockton-on-Tees, are of the triple-expansion 
wpe, having cylinders 26 in., in., and 69} in. in 

lameter, with a 45-in. stroke, working at a pressure of 
180 lb. per square inch. 





On Saturday, the 24th inst., there was launched from 
the yard of Messrs. Robert Ste son and Co., Heb- 
burn-on-Tyne, a steamer, the Iris, built to the order of 
the Wallasey Urban District Council. She is the first of 


incipal dimensions | 4,4 


two new steel twin-screw steamers, and her ‘dimensio:;s 


ee “— a Se 6 in.; and dept},, 

. 6 in. She is soigned to carry at lea; 
1700 ers, and is built to the highest class at Lloyd’: 
for river service. The machinery is being constructe: 
by Messrs. David Rollo and Sons, of Liverpool, and con- 
sists of two sets of-three-crank triple-expansion engine:, 
having cylinders 16in., 24 in., and 41 if. in diamete, 
with a 21-in. stroke, supplied with steam from tw. 
powerful boilers. 


are :— 
moulded, 11 


On Monday, the 26th inst., Messrs. William Gray and 
Co., Limited, launched the steel screw-steamer. Buxton, 
which they have built for Messrs. H. Samman and Co.. 
Hull. She will take the highest class in Lloyd’s register. 
and is of the following dimensions:—Length over all, 
342 ft.; breadth, 47 ft. 6 in. ; and depth, 24 ft. 9 in. 
nag se mg engines are tog J ge by the Central 
Marine Engine Works of the builders, and will have 
cylinders in., 38in., and 64 in. in diameter, with a 
42-in. stroke. There will be two large steel boilers for a 
working pressure of 1801b. per square inch. 








Licnht Rattways Act, 1896.—The Board of Trade 
have recently confirmed the following orders made by 
the Light Railway Commissioners :—County of Middlesex 
(Waltham Cross and Enfield) Light Railways Order, 
1906, authorising the construction of light railways in 
the urban districts of Enfield and Edmonton, in the 
county of Middlesex; County of Hertford Light Rail- 
ways Order, 1906, authorising the construction of a light 
railway in the urban district of Cheshunt, in the county 
of Hertford; Blagdon and Pensford Light Railway 
Order, 1906, authorising the construction of a light 
railway in the county of Somerset, from Blagdon to 
Pensford. 





CanabiaN Ratitway Aotivity.—The Grand Trunk 
Pacific Railway Company has let contracts for 457 miles 
of its main line, which, with 275 miles from Portage la 
Prairie West and the Lake Superior branch, 210 miles 
long, previously awarded, make a total of 942 miles under 
contract to date. This carries the main line as far west 
as Edmonton, beyond which .point it is understood no 
construction work will be undertaken this year. The 
Trans-Continental Railway Commissioners are receivin 
tenders for 395 miles of line between Moncton al 
hey which will be built by the Canadian Govern- 
ment, but which will be worked by the Grand Trunk 
Pacific when completed. The Canadian Northern, which 
completed its main line as far as Edmonton last Decem- 
ber, is preparing to push work from that point west to 
Port Simpson, on the Pacific Coast, and in addition is 
building branches aggregating several hundred miles, 
not including the James Bay Railway, 208 miles; the 
Halifax and South-Western Railway, 86 miles; and the 
Great Northern of Canada Railway, 110 miles; all under 
construction, and all of which are controlled by Messrs. 
Mackenzie and , who are building the Canadian 
Northern Railway. The Canadian Pacific has nearly 
500 miles of branch lines projected or under construction, 
the most important of which is the Toronto and Sudbury 
line, 226 miles long. 


Russian Navat Construction.—Details are published 
by the Neue Freie Presse of the construction p mme 
which was sanctioned recently for the Russian Navy by 
the Czar, and which is to be spread over a term of nine 
years. The penne comprises 12 battleships, 15 
cruisers, 46 torpedo-boat destroyers, 18 torpedo-boats, 10 
submarines, 7 gunboats, 9 monitors, and 1 mining ship 
—a total of 118 vessels. The distribution of the navy 
thus to be created. is as follows:—For the Baltic Sea 
Fleet.—Nine turret-ships, each of 16,000 to 17,000 tons 
displacement, with four heavy, fourteen medium, and 
fifty-six quick-firing guns, armoured with nickel steel, 230 
millimetres (9 in.) thick, and with a speed of 18.5 knots; 
four first-class cruisers of 12,000 tons, having a complete 
belt and protection to the central battery of 135 milli- 
metres (5} in.) thick, and carrying forty quick-firing guns 
—a novel armament owing to the absence of heavy guns; 
eighteen deep-sea _torpedo-boats of 250 to 300 tons, a 
mining ship of the Yenissei type, and ten submarines. For 
Black Sea Fleet.—Three squadron armoured ships of 
12,500 tons, to replace the old-fashioned turret - ships 
Sinope, Ekaterina II., and Tchesma, which date from 
1886 and 1887, to be armed and protected in the same way 
as the other modern armoured vessels of the Black Sea 
fleet, with four guns of 30.5 centimetres (12-in.), four 
of 20 centimetres Ve in.), twelve of 15 centimetres (6 in.), 
thirty-two small-bore quick-firers, and with 229-milli- 
metre (9-in.) armour, and a maximum speed of 16 knots ; 
seven first-class cruisers, of 12,750 tons ; four second-class 
cruisers of the Kagul and Otchakoff type, hitherto de- 
nominated first-class, each of 6700 tons displacement, and 
a speed of from 22 to 24 knots; and 28 torpedo-boat de- 
stroyers of the Zwonki type, of 350 tons, and a speed of 
26 knots. For the Far East.—Six coast gun-boats, of 800 
to 1000 tons, armed with one heavy, two medium, and 
twelve light guns, and a speed of 14 knots; and nine 
shallow-draught gun-boats, of 250 tons, for the rivers of 
Northern Siberia. For the Persian Gulf.— One stationary 
gun-boat. Cost.—The total cost is calculated at 380,000,000 
roubles (38,000,000/.), to be divided into nine instal- 
ments, to be added each year to the 117,000,000 roubles 
(11,700,000/.) required annually for the normal expenses 
of the Nav “The total naval budget for the next nine 
years will therefore be 159.2 million roubles (15,920,000. ), 
in which sum is included the cost of equipping aud con- 





structing arsenals and docks. 
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RECORD 


CompiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883 —1902. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is not 
illustrated, 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the a ‘ance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is gi 

Any person may, at any time 
the advertisement of the acceptance of a Complete Specification, 

give notice at the Patent O of opposition to the grant of a 

‘Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


16,518. The British Thomson-Houston Company, 
Limited, London. (The General Electric Company, Schenec- 
tady, U.S.A.) Szpome-hectete Machinery. (2 Figs.) 
August 14, 1905.—This invention relates to dynamo-electric ma- 
chines, and is particularly applicable to self-exciting alternators 
of the type described in Patent No. 24,874, of 1904. The present 
invention comprises a novel arrangement of the auxiliary winding 
therein described, and consists in forming it of conducting-strips 
placed between the main armature coils and the retaining-wedges 
therefor.’ The invention further comprises slotting the inner 
side of the retaining-wedges in order to hold the conducting-strips 
securely in place. Placing the auxiliary winding at the top of 
the slot, directly beneath the wedges and above the main winding, 
gives it the most favourable position as regards reactance, while 
this arrangement does not increase the size of the machine. In 
Fig. 2 Al represents an armature core which is built up of lami- 
nations in the usual manner. A represents the main armature 
coils, which are carried in the slots and held in place by retaining- 
wedges W of wood or other suitable material. a-*represents an 
auxiliary winding, which is composed of conducting-strips placed 
in the slots beneath the wedges and above the main armature coils. 
In order to hold these strips securely in place the inner sides 
of the wedges are slotted. These strips are placed in as many 
slots as necessary to give the desired voltage, and the strips 
are connected to give a winding of any desired character. In Fig. 1 
are shown the connections of a machine of the type described in the 
former application above mentioned, to which the arrangement of 
the auxiliary winding above described is particularly applicable. 
In this figure A represents the main armature winding, and a the 
auxiliary winding. For the sake of simplicity both windings are 
shown as Gramme ring windings. F represents the field winding, 





16,518.) 


which is provided with a rectifying commutator OC. This com- 
mutator is of the type disclosed in the prior patent, comprising a 
polyphase arrangement of brushes b, b and segments of a length 
substantially equal to the distance between the brushes. As fully 
explained in the prior patent, if a polyphase voltage is impressed 
upon the brushes, a rectified current will be delivered to the field 
winding. The arrangement of brushes shown is adapted for a three- 
phase excitation, and the auxiliary winding a is consequently 
arranged and connected in three-phase. Resbtences r are placed 
in series with the severas phases of the auxiliary winding, and 
across the terminals of these resistances are connected the secon- 
daries of transformers T, T, the primaries of which are in series 
with the main armature winding. These transformers serve to 
}mpress across the terminals of the resistances r, in series with 
the auxiliary winding, voltages corresponding in t and, 
phase to the armaturecurrent. Thesetransformers are so connected 
to the resistances that the phase impressed across the terminals 
of the resistances r is 90 deg. from the phase of the voltage of the 
auxiliary winding when the load on the machine is non-inductive. 
This arrangement, as fully explained in the former application, 
gives proper compounding for both inductive and non labastive 
loads. R represents a field rheostat, by means of which the 
voltage of the machine may be regulated in the usual manner. 
With the arrangement as above described, it will be seen that the 
expense of employing shunt-transformers for supplying the shunt 
fiel 1 excitation is eliminated, and the auxiliary winding which 
pcriorms the function of the shunt-transformers is so arranged 
4s not to increase the size of the machine. Furthermore, the 
‘ovation of the auxiliary winding is such as to give it a minimum 
reactance, which is highly advantageous as regards commutation. 
(Sealed February 15, 1906.) 


GUNS AND EXPLOSIVES. 


20,455. Fried. Krupp Aktiengeselischaft, Essen. 
Layin -Leve: (4 Foe) October 10, 1905.—In the well- 
*nown laying-levers for ordnance the handle is rigidly con- 
ro ed with t} 1e lever. Such an arrangement of the handle renders 
‘ne manipulation of the laying-lever, particularly in cases where 
‘“¢ person working the lever during the laying is tied to a fixed 
piace and has to sight at the same time as the hand which grasps 
handle of the laying-lever must adapt itself to the positions of 
he lever for the time being. This disadvantage makes itself par- 





ularly felt when the handle of the laying-lever carries the 


ven. 
within two months from the date of 


both laying-lever and trigger have to be worked «de and the 


same hand. The object of the invention is to obviate these dis- 
advantages. Toa table A of the carriage is connected a casing B, 
in such manner that it can turn about a vertical axis, but cannot 
slide in the direction of this axis. In the casing B is mounted the 
laying-lever D, D1 in such manner as to be capable of rocking on 
a horizontal bolt 2. The vertical walls 03 of a slot vided in 
the casing B serve as a guide to the laying-lever, while the walls 
b4 limit the stroke thereof. Inside the casing B, the laying-lever 
is coupled by a link H to a rod CO, which projects into the tubular 
extension of the casing B. This rod is guided in a bush of the 
casing B and is connected with the controlling mechanism of the 
motor which drives the elevating gear of the gun. The D! of 
the laying-lever lying outside the casing B is fork-shaped. In this 
fork a ring E is suspended, in such manner as to swing by means 
of two horizontal pins, arranged co axial to each other. In the 





ring E a second ring F is supported by means of balls J, in such a 
way that it can revolve on its axis relatively to the ring E. To 
the ring F is attached the laying-lever handle G which carries the 
trigger K of the firing device. In q of the tion 
of the handle G with the laying-lever D nding to a uni- 
versal joint the handle is able to assume a convenient position for 
the hand which grasps it, for manipulating the laying-lever and 
trigger K when the laying-lever is rocked about the axis of the 
bolt 02, and with the casing B about the axis of rotation of the 
latter for the purpose of controlling the motors which drive the 
laying gears. The handle then assumes somewhat the positions 
with regard to the laying-lever shown in the drawing by dot-and- 
dash lines. To increase still further the mobility of the handle, 
the members D, D! of the laying-lever may be jointed together, 
while the handle G is connected to the member D! as previously 
described. (Sealed February 15, 1906.) 


13,117. Fried. p Aktiengeselischaft G: 
werk deburg-Buckau. Cartridge Extract: 
and Ejecting (8 Figs.) June 24, 1995.—This 
invention relates to further improvements in cartridge extracting 
and ejecting mechanism of the kind described in the specification 
filed with Application No. 13,106, of the year 1905. In this case 
also, in addition to the usual main extractor, an auxiliary ex- 
tractor and a fixed ejector or stop are employed. The latter, 
however, moves the auxiliary extractor not directly, but in- 
directly—that is to say, by the base of the cartridge-case striking 
against the ejector, the auxiliary extractor is pressed aside by the 
rim of the cartridge case in such manner that it releases the 
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latter, and the cartridge-case is then able to tilt or turn around 
the main extractor, and is ejected from the breech-casing. Fig. 1 
shows the cartridge-case held by both extractors; Fig. 2 shows 
the cartridge-case in the position where it has already struck 
against the ejector and pushed aside the auxiliary extractor in 
the further backward movement of the breech-block. The main 
extractor 2 and the auxiliary extractor 3 are fitted in the head of 
the breech-block, which is then connected with the said block by 
means of a bayonet joint. The fixed ejector or stop 5 is rigidly 
secured to the side of the breech-casing 6. In order to permit 
the pressing aside of the auxiliary extractor, the inner faces 7 of 
its claws, which seize the rim of the cartridge-case, are chamfered 
or inclined as shown. (Sealed February 15, 1906.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 

2745. The T e Tool and Electric Company, 
Limited, Smethwick, and C. Pendlebury, Hands- 
worth. Change-Gearing. (3 Figs.) February 10, 1905.— 
This invention relates to improvements in change-gearing for 
lathes and other machine-tools. In the position of the parts 























represented in the illustration the rotations of the driving shaft a 
are transmitted to the lathe spindle c through gear-wheels Ay 
By, Oo, &c. By sliding the sleeve ag in the direction of the full- 
line arrow the wheel Ag is disengaged from the wheel Bo, and the 





trigger of the firing mechanism of the 


gun ; that is to say, where 


wheel A, engaged with the wheel B,, so that the rotations of the 





shaft a are transmitted to the mmapedy tyne Pet gee Fe > 
B), Bo, C2, &c. By sliding the sleeve ag to the right toothed 
wheel A» is disengaged from the toothed wheel Bo, and the toothed 
portion A; of the sleeve made to gear with the toothed wheel Bs, so 
that the rotations of the shaft a are transmitted to the lathe 
spindle c through the fearing As, Bs, Bo, Ca, Thus it will be 
unde that b e motion of the sleeve a; three different 
— can be obtained. By motion of the connected wheels Co, 

4 the wheel Cy can be dise: from the wheel Bo, and the 
wheel O, at the same time put in with the toothed portion 
B, of the sleeve ba, and by this change and the changes to be 
obtained by the motion of the sleeve a; three other changes in 
the of gearing can be obtained. To permit of the free 
endwise movement of the sleeve a3, or connected wheels Co, C4, 
when it is desired to effect changes in the of the gear as 
well as to prevent injury to the teeth of the gear-wheels on 
making the said changes, means are provided for the raising of 
the intermediate shaft b to a height proper to take the ed 
wheels thereon out of gear with the toothed wheels on the drivin 
and driven shafts a, c, by providing the shaft b with eccentric 
bushes }), constituting the carriers of the ends of the inter- 
mediate shaft b, which eccentric bushes b,, b; can be ro in 
bearings in the headstock by the winch or hand-lever p. (Sealed 
February 15, 1906.) 


RAILWAYS AND TRAMWAYS. 


17 38" Cc. H. Greg, Siivertown. Rubber Buffers. 
{2 8.) August 25, 1905.—This invention relates to rubber 
buffers for the draw-bars of railway rolling-stock, the object being 
to prevent the adhering of the rubber to the draw-bar, and its 
sticking and bearing on the plates between which it is com- 
pressed. This was largely due to the fact that the rubber could 
expand outwardly only, and by the nt invention there is 
provided in the substance of the rubber buffer adjacent to the 
draw-bar spaces, into which the rubber can flow on compression, 
thereby avoiding the excessive gripping of the rubber upon the 
draw-bar, and also the damaging abrading of its surfaces by the 
metal discs by allowing it to expand equally both outwardly and 
inwardly. A represents a disc of rubber, though it must be 





understood that these blocks, pads, discs, or whatever they may 
be, may be made of any desired shape and dimensions. B repre: 
sents the draw-bar or spindle, and © are spaces provided in the 
substance of the rubber, into which the rubber upon compression 
can flow, instead of, as previously —— tightly gripping the 
shaft. As shown in the drawing, the rubber block touches, or 
nearly touches, the draw-bar at the point C!, but is clear of it 
otherwise. It will be readily seen that with this construction the 
faces A! of the block which are gripped between the metal plates 
are not abraded in the same manner as the present ones, since 
the faces themselves do not require to flow outwards only, as was 
previously the case in relation to the discs, but can also flow in 
an ‘award direction, and therefore do not rub upon them in the 
same manner. (Sealed February 15, 1906.) 


11,461. E. Peckham, New York. Railway and 
way Trucks. (4 figs.) May 31, 1905.—The present in- 
vention relates to an improved means for suspending the truck 
or under carriage of railway and tramway vehicles from the axle 
journal-boxes, and is — applicable to electric or other 
power-driven vehicles. In accordance with this invention it is 
roposed to suspend the truck or under carriage from the axle 
Journal-boxes in such a manner that the axles may move in a 
lateral direction to relieve the wheel flanges and rail from the bad 
effect of side thrust. The improved means of suspension of the 
truck from the axle journal-boxes consists in forming on the top 
of each of the journal-boxes 3 a single groove or two horizontal 
parallel grooves a suitable distance apart. These grooves are 
provided to furnish a recess or recesses for a suspension-link 7, 


























or links sufficiently strong to comport safely the vee ofa 


loaded vehicle. he links 7 straddle the journal-box, at the 
lower end carry a a 8, on which rests the semi-elliptical 
os 10. This spring lies beneath the truck side mem 4, 
en 


wise therewith, and is shackled or otherwise suitably 
secured at each end to the lower end of the side member. The 
grooves are preferably made broad enough to permit lateral 
movement of the links therein, and also to allow this lateral 
movement. The grooves, when two links are employed, are far 
enough ~~ so that the truck side member may lie between the 
links, and not interfere with the movement of the said links. It 
will be readily understood that when side thrust occurs the 





improved link suspension will permit lateral movement of the 
axle through the journal-box links being allowed a lateral move- 
ment in the elongated grooves. To lessen friction of the links in 
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the grooves an anti-friction roller may be employed, and to assist 
in centering the truck the grooves may have inclined sides. 
(Sealed February 8, 1906.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


5142, J.E.L. Ogden, Liscard. Cheshire, Controlling 
Feed-Water Supply. [4 Figs.) March 11, 1905.—This inven- 
tion relates to apparatus for controlling the supply of feed-water 
to boilers, and the object is to enable the su of water to be 
controlled in a simple and effective manner by apparatus which 
is situated outside the boiler. In carrying the invention into 
effect in one convenient manner, as illustrated, a piston a is 
formed integrally with a check-valveb. This check-valve b is, or 
corresponds to, the usual check-valve situated on the feed-pipe to 
the boiler. The water from the pump passes to the check-valve 
by way of the passage c, and when the check-valve is lifted enters 
the boiler by the pipe or passaged. The piston a is an easy fit 
within the cylinder d, which is connected to the check-valve 
casing e (or may be formed integrally with it), The cylinder, 
er mag and check-valve are situated outside the boiler. j is the 

iler-plate to which the apparatus is attached. The water is 
shown in the boiler to the nght of the plate j. The top end of 
the cylinder is closed by a cap f, and the space g situated above 
the piston is connected to the interior of the boiler by a pipe /, 
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which enters the normal steam space in the boiler. This pipe 
is, however, so situated that when the water in the boiler rises 
unduly high, it has access to this pipe, through which it can pass 
to the of the cylinder. Thereafter, v.hen water is pumped 
into the boiler, and the check-valve rises and falls during the 
umping action, the piston a has to displace the water above it 
fore it can rise. The piston is therefore forced to act sluggishly, 
and the check-valve is prevented from opening its full amount, 
thereby limiting the supply of water to the boiler. As before 
mentioned, the piston @ is an easy fit within the cylinder d, so 
that water can leak past the piston. Consequently, when the 
water level in the boiler falls somewhat, the leakage it the 
iston, together with the return of part of the water to the boiler 
hrough the pipe, causes the space g to get wholly or partly 
emptied of water and filled with steam, thus allowing the piston 
be check-valve to work more freely. If desired, a valve may 
be placed on the pipe joining the cylinder with the boiler, and 
when this is done the retarding action of the water on the 
movement of the check-valve can be regulated by regulating the 
extent of opening of this valve k. (Sealed February 8, 1906.) 


26,989. Simpson Strickland and Co., Limi and 
G. F. J. outh. Water-Tube Steam-Gene- 
rators. [3 Figs.) December 10, 1904.—This invention relates to 
water-tube steam-generators and especially those for boats where 
the deck-line comes just above the top of the generator, and has 
for its object to so arrange the steam and water-drums and the 
tubes of the boiler that any one or all of the tubes can be ex- 
amined, cleaned internally, and withdrawn or replaced below the 
deck-line without disturbing the deck, this — being facili- 
tated by the fact that access to each end of each tube can be 
easily obtained and work done on them without the use of special 
appliances. The improved boiler comprises a steam-drum @ and 
a water-drum / disposed transversely of the ship’s deck ¢, one at 
each end of the furnace d. The steam-drum a is pe 9 oy ata 
suitable height above the lever of the water-drum b, and the gene- 
rating tubes e, e, ¢ connecting them pass across the furnace. 
Both the steam and water-drums a and b are preferably somewhat 
flattened on their facing sides a! and L!, where the tubes e are 
fitted thereinto ; opposite the tube ends and in the length of the 
drums @ and b are fitted one, two, or more manholes or rect- 
angular openings /, /! with bolted covers, covering approximately 























the area of the tube-plates a!, )! in the opposite walls of the 
drums a@andb. The main area of said hole or holes or 
rectangular openings / in the steam-drum a is formed as much 
under the centre of the drum as convenient, and the tubes e¢ are 
80 arranged that they may be drawn out through said manhole or 
manholes, and will come out there through at such an angle that 
they will always clear the deck ¢ above. For instance, the lower 
rows of tubes may be straight or nearly so, whilst towards the 
top the rows may be curved more and more with the above-men- 
tioned object in view. The furnace d will be of the ordinary con- 
struction and disposed in the angul e | th the tubes, 
the steam-drum a being situated on the top of the front wall g of 
the furnace d, The fire will = upward between the tubes e, and 
the latter will be covered in by a curved plate A, with a suitable 
space between it and the tubes, which will communicate 
with the funnel j at any suitable point. Suitable baffie-plates for 
directing the flow of gases between the furnace and funnel are 
provided as required. The down ee will be disposed on each 
side of the boiler and connect up the end of the upper steam and 
lower water-drums. In some cases these down pipes are dis- 
pensed with, (Sealed February 1, 1906.) 











return m its of the pins 22, 23 and levers 20, 21 from thei; 





Fraser and. Chalmers, Tgatted, Lond 
and F. L. Whitmore, Belvedere. Throttle-Valves. 
{41 Figs.) October 31, 1905.—This invention is particularly ap- 
plicable to throttle-valves of the class in which the opening and 
closing of the valve is performed by the rotation thereof, and 
relates to means whereby the valve is lifted off its seat before 
being rotated to open, and when closing is rotated before being 
lowered to its s«at. Within the casing 1 is fixed a valve-seat 3. 
The valve 2 is rotatable, and both the fatter and the valve-seat 3 
are divided into any convenient number of sections. Eight are 
shown in the drawings somsetpena ag the specification—four 
being passages 4 and four being blanks 5 arranged alternately in 
each, so that when the valve 2 is rotated the valve becomes full 
open or shut. The lower part of the valve-casing 1 beneath the 
valve-seat 3 is provided with a recess 12, within which works a 
piston 9 adapted normally to rest upon shoulders formed in the 
said recess, the stem 10 of the piston working in a bearing 11 
formed by the valve-seat and supported by the webs 13, which 
carry the blank sections 5, and within which bearing also the 
lower extremity of the valve-stem $ rests. Opening into the recess 
12 beneath the piston 9 is a steam e 14, which connects with 
the space 15 under the main valve 2. The passage of steam 
between the recess 12 and the space 15 is intercepted by a rotary 
pilot valve 16, which is operated from the mechanism connected 
with the main valve-stem8. The valve and its mechanism is 
operated as follows :—Referring to Fig. 3, the pilot valve is 
therein shown in the position it occupies when the main valve is 
closed, in which case the pin 22 will be in the position shown by 
the dotted line 22a, and the pin 23 will be at 23a, while the lever 32 
of the pilot valve 16 will be at 32a, so that the passage 14 is open 
right through, and pressure under the piston 9 and in the space 
15 under the main valve 2 is equal. The piston 9 therefore is, by 
its own weight, down upon the shoulders of the recess 12, and 
the main valve is closed and is also on its seat. Upon the lever 
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21 being operated to open the throttle, the pin 22 will be first 
moved into the position shown in Fig. 3 by the dotted line 22, 
the pin 23 correspondingly occupying the position 23), the pilot 
valve then being moved by the lever 32 to the position 32h, 
whereby the steam e from the space 15 under the main 
throttle 2 is closed off, and steam or other fluid is admitted to the 
recess 12 and underside of the piston 9, thereby lifting the piston 
9 and consequently the valve 2 off its seat 3, until a collar or the 
like on the stem 10 of the piston comes against a stop formed by 
the bearing or guide 11 of the valve-seat 3. In this position the 
lever 21 will have been just brought to bear upon the stop-pin 27 
of the lever 20, and the trigger 24 on the lever 21 will have 
dropped into the slot in the lever 20, so that any further move- 
ment of the lever 21 will take the lever 20 with it ; and as the lever 
20 is attached to the main valve stem 8, the main valve 2 is rotated 
and opened, such rotation being rendered easy by reason of the 
lift given thereto. Such rotation takes place on the movement 
of pins 22, 23 into the itions 22c, 23c, respectively, on the 
further movement of the lever 21, as above stated, the pilot valve 
being also moved by the lever 32 into the position 32c, and back 
a little, and so does not completely shut off any of the passages 
that have previously been _— the effect being that the steam 
under the piston 9, which is of greater effective area than the 
valve 2, lifts the latter as above described, when it can be 
easily rotated. To close the valve the reverse operation takes 
place to that above described, the valve being first rotated, 
while raised out of frictional contact with its seat, or the 
frictional contact relieved, on the return movement of the 
= 22, 23, and levers 20, 21, from 22c¢, 23¢ to 22), 23b, and 
lowered upon its seat, the levers during this movement remaining 
latched together by the trigger 24, the spring connection 26 
having a tendency to aid this movement of the levers. As soon 
as the valve 2 has been rotated to its closed position as above de- 





scribed, it comes in contact with the stop 36, and the further 


tions respectively 22d, to 22a, 23a brings the trigger 2: ;;, 
Sane with the wedge projection 3C, whereby the ewer ‘ 
thrown out of the slot in the lever 20, and the action of ti. 
spring connection retains the lever 20 in its normal position an| 
opens the pilot valve 16, 80 that the passage is fully opened j«; 
the passage of steam or other fluid from the recess 12 under 1), 
piston 9 to the space 15 under the main valve, thus equalising t}), 
pressure on both sides of the said valve, and permitting the latter 
to drop back upon its seat 3 by its own weight. (Sea/-./ 
February 15, 1906.) 


4411. N. MacNicoll, Glasgow. Steam-Boilers. 
{4 Figs.) March 3, 1905.—This invention, which relates to ii. 
provements in steam-boilers, has special reference to that class 
of boilers where water-spaces are arranged below, or at the side 
of, the furnaces or tubes, and has for its object to shut off the 
water from these spaces, and use the spaces for steam. Man, 
methods may be adopted for attaining these ends, and amon, 
some of the simplest is the following :—In a two or more furnace 
Scotch or return-flue boiler, the furnace-tubes @ are connected 
together, Se by a longitudinal plate d! secured in posi- 
tion immediately below the firebars, and made water-tight at the 
front end of the boiler, and at the back end either to a transverse 
plate at the back of the combustion-chamber, or to a bulkhead 
connected water-tight to the under part of the combustion. 
chamber and shell of the boiler; and a plate d, d? at either side 
connects the furnace-tubes a at the same level and at opposite 
points with the outside shell w of the boiler, or to partition. 
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plates designed for this purpose rising above the water-level. It 
will be understood that the position of these plates relative to the 
furnace-tubes and shell of the boiler will, while shutting off the 
water-space, leave spaces which are connected by pipes h with 
the steam-space of the boiler. The improvements apply to exist- 
ing boilers as well as to new ones. In the old method the water 
required to be converted into steam, and occupying the spaces 
beneath the furnace, needed some aid to cause circulation and 
prevent unequal expansion. With the improvements this require. 
ment does not exist, and among others the following advantages 
are obtained :—Additional steam space, with the same dimension 
of boiler ; additional heating surface ; and reduction of the weight 
of water in the boiler. Further, steam can be raised more quickly 
without straining the boiler, either with or without blowing steam 
from another boiler into the extra steam spaces gained ; also the 
draught through the fire-bars will be heated, owing to the bottom 
of the furnace being heated by having steam conducted below it 
(Sealed February 16, 1906.) 


MISCELLANEOUS. 
18,2114. The Chloride Electrical Storage Company, 
Limited, and P. M. Benest, Manchester. ‘ank- 
Broaching Apparatus. (3 Figs.) September 8, 1905.— 


It has been proposed to provide tanks, or cells, in which the ele- 
ments of electrical storage batteries are formed or installed, with 
removable plugs in the tank walls at or near the bottom thereof, 
whereby the liquid may be removed when desired ; and in order 
toensure a tight joint such plugs have been made of the well- 
known expanding type, in which an india-rubber plug or bung is 
expanded by axial compression against the edge of a bung-hole. 
There is, however, very considerable difficulty experienced in 
withdrawing such plugs, and it is practically impossible to remove 
them without considerable leakage or waste of liquid, which, in 
the case of storage battery acid, is a serious objection for various 
reasons. The present invention consists in a device by which such 
expanding plugs or bungs may be readily removed. The india- 
rubber plug @ is moulded on the bolt b, which is preferably of 
tinned brass. The plug is expanded laterally to fit the plug-hole 
or tube ¢ tightly by screwing home the nut d, which is preferably 
lead-covered, a lead washer e being interposed between the nut 








and the rubber plug. The device for withdrawing the plug con- 
sists of two parts, one being the extractor, and the other the liquid 
nozzle. The extractor consists of a key f which is adapted to be 
screwed on the bolt b, and which has a screw-threaded stem g. 
When a nut such as h is screwed on the stem against a fixed abut- 
ment, the key fis retracted, and the plug @ thereby withdrawn 
from the plug-hole or sleeve c. The liquid nozzle iis formed with an 
india-rubber collar or bush k, by which a liquid-tight joint may be 
formed with the wall of the tank, or with the plug sleeve c, or the 
rubber bush or washerk may be permanently or temporarily fitted 
on the etetinn plug-sleeve c. The forward end k! of the nozzle 
forms the abutment inst which the nut / is screwed, and has 
a central hole, through which the stem of the extractor passes. 
The nozzle is also formed with a chamber m in its forw part, 
into which the plug can be withdrawn, so as to give a free liquid 


passage to the spout n, to which an india-rubber hose may be 
attached for leading the liquid to any required place. To use the 
ap tus the nut d is first removed from the bolt b and the ke) 


substituted. The nozzle is then applied to the liquid outlet, and 
the nut / screwed on the stem g against the end k! of the nozzle, 
until the plug has been extracted from the plug-sleeve c, and 
withdrawn into the chamber m. (Sealed February 16, 1906.) 
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THE BUOYING AND LIGHTING OF 
NAVIGABLE CHANNELS. 


By Brysson CUNNINGHAM, B.E., Assoc, 
M. Inst. C.E. 


One of the most essential features of a modern 

ort isa clear and systematic demarcation of the 
channels by which it may be approached. Few 
ports are endowed by Nature with an illimitable 
stretch of navigable fairway, and, in the majority 
of cases, restrictions and precautions of no incon- 
siderable perplexity have to be observed. Such is 
the case more particularly with those ports which 
lie in estuarine situations or within the range of 
tidal influence. Fluctuations of depth, combined 
in many instances with divergencies and vagaries 
of currents, are a source of continual apprehension 
to the mariner, who has generally to fall back upon 
special local knowledge and assistance in order to 
reach his destination. Yet there are circumstances 
under which such assistance may not be forth- 
coming, and, apart from this, there is always the 
desirability of according trade centres the fullest 
possible measure of safe and convenient access. 
Too much importance, therefore, can hardly be 
attached to the proper and effective delimitation of 
navigable channels. 

In a maritime country one would naturally 
expect to finda matter of such vital interest to the 
community dealt with on broad and systematic 
lines, and the methods employed carried to a very 
high state of perfection. niformity of regulation 
and practice would, indeed, appear to be the most 
obvious of desiderata. Yet it is a fact that, until 
comparatively recently, the buoying of channels 
was regarded toa very great extent as one of almost 
purely local interest, and it was left in the hands 
of district authorities, with little, if ony attempt 
at national supervision. The inevitable conse- 
quence was a diversity of practice, which served to 
puzzle and confuse the navigator, rather than to 
assist him. Each port was at liberty to adopt a 
system of its own without reference to the broader 
interests of the community at large, and regulations 
were compiled in various quarters, oftentimes as 
conflicting as they were involved. 

This lack of centralisation is, of course, no un- 
common feature of British administrative methods, 
being due ina great measure to the independent 
origin and growth of our institutions. The fact, 
however, is none the less regrettable, and though 
the resultant evils do not always manifest them- 
selves so prominently as to attract public notice, 
yet they are invariably a source of much waste and 
confusion. Fortunately, in such cases the natural 
trend of events is generally towards the establish- 
ment of a hegemony of some kind or another, 
though it is often of but an imperfect and ill-defined 
nature, and this tendency, which is clearly one to 
be fostered and encouraged, has manifested itself 
in the present instance. 

There are still in existence within the limits of 
the United Kingdom, three separate bodies en- 
dowed with the control of the buoying and lighting 
of the British coast-line. These are : Trinity House, 
London, the jurisdiction of which extends from 
Berwick-on-Tweed round to the Solway Firth ; the 
Commissioners of Northern Lights, who administer 
the coast-line of Scotland and the Isle of Man; and 
the Commissioners of Irish Lights, who discharge 
similar duties in respect to Ireland. Apart from 
these corporations, however—though under their 
general suzerainty— there are numerous local 
authorities exercising control within the limits of 
their respective jurisdictions. Thus the demarca- 
tion of the approaches to the River Mersey is in 
the hands of the Mersey Docks and Harbour Board ; 
Hull Trinity House administers the Humber and 
its precincts; the Corporation of King’s Lynn 
supervise certain channels of the Wash; Trinity 
House, London, in addition to its coastal duties, 
looks after the River Thames ; and so on. 

Some little time ago there was held a conference, 
which was attended by representatives of Trinity 
House, the Admiralty, and other interested parties, 
aud at which a series of regulations were recom- 
mended for general adoption. These regulations 
will be referred to in greater detail later, but it is 
‘nteresting here to note that this attempt at the 
standardisation of channel marks met with general 
approval and success. In fact, a similar congress, 
but representing more extended interests, and 
international in character, assembled in Washington 
‘n 1889, and drew up certain principles for the 





regulation of navigable waterways; and these 
rinciples have come to be recognised, both in 
urope and America, as affording a definite basis 
for the systematic establishment of coasting signals. 

It is abundantly evident that the essential 
features of any satisfactory system of channel de- 
marcation must be :— : 

1. Conspicuousness, by which the marks may be 
clearly seen from a considerable distance. 

2. Individuality, by which they may be readily 
recognised and distinguished ; with 

3. Simplicity in regard to their signification ; and 

4. Invariability of character. 

In the day-time these conditions are fulfilled by 
beacons and buoys of definite shape and hue ; and 
at night by lights of a certain range, intensity, 
and colour. 

To avoid misconception, it would appear desir- 
able to limit the use of the term ‘‘ beacon ” to fixed, 
and the term ‘* buoy” to floating marks. Both 
may be used as a means of illumination ; and it is 
solely in regard to their construction and outline 
that they are differentiated in the above classifi- 
cation. 

The difficulties attending the design of a beacon, 
evident as they are under many circumstances, are 
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not so marked as those involved in the case of 
a buoy. Steadiness and erectitude are qualities 
not easily conferred upon floating structures, while 
the same precision in regard to localisation is im- 
possible of attainment. Buoys have to be moored 
to sinkers, and the length of cable varies from two 
to three times the maximum depth of water, which in 
itself, in tidal waters, is susceptible of considerable 
fluctuation, so that a buoy may be capable of 
mobility within a circle of no inconsiderable dia- 
meter. This renders it unsuitable for imparting 
perfectly accurate guidance as regards alignment. 
At the same time it must be admitted that the 
amount of deviation is often of no serious import- 
ance. As a general rule the utility of buoys is con- 
fined to indicating the proximity of shallows and 
dangers in their immediate neighbourhood. 

The design of a buoy should obviously be such 
that it will always float upright, and be subject to 
the least possible disturbanos of equilibrium in 
boisterous weather. Long, narrow buoys con- 
structed on the principle of the angler’s float 
(Fig. 11) are best adapted to currents and rough 
seas, provided they are not moored from their 
lowest point, as in that case, unless heavily bal- 
lasted, they tend to heel over considerably. The 
mooring is preferably attached .~ saddle or bridle 
arrangement at’a higher level. Broad-based buoys 
are best suited to smooth, shallow waters; they 
take the ground satisfactorily in the event of an 
exceptionally receding tide. In sheltered positions, 
flat-bottomed buoys with rounded bilges' make a 
good arrangement. In a héavy seaway the com- 





pletely-rounded bottom is to be preferred, or one 


after Admiral Herbert’s design—a re-entrant cone, 
as the bottom of a brandy bottle. 

Buoys are classified as first and second class, 
according to their size. The following table ex- 
hibits the generally accepted dimensions for buoys 
shown in Figs. 6 to 10. Some buoys, however, are 
even larger than those here enumerated. 


l l ped 
First-Class Buoys. | Second-Class Buoys. 


Maximum Greatest Maximum 











Greatest | 

Diameter.| Height. | Diameter.| Height. 
Spherical (Fig. 18) % | * % Hh 
Caa(@fig.is).. .| 8 | 8 6 6 
Conical (Fig. 20). 8 10 6 7% 
Pillar(Fig. 21). 10 15 8 12 


| 

They are constructed of mild-steel plates, often 
with two or more compartments separated by a 
water-tight diaphragm, so that in case of damage or 
collision the risk of foundering is reduced. The 
mooring chains for first-class buoys are 1} in. in 
diameter, and are attached to sinkers weighing 
about 25 cwt. For second-class buoys the chains 
are usually 1 in. in diameter, with about 15-cwt. 
sinkers. 

The direction of main channels is indicated by 
two lines of buoys, one on each side, at distances 
apart which will depend upon the locality. Gene- 
rally speaking, the maximum distance is a mile or 
a mile and a half in wide estuaries, and the mini- 
mum perhaps 300 yards, exclusive of turnin 
points, in narrow channels. Buoys are term 
‘* starboard-hand ” and ‘“‘ port-hand,” according as 
they lie to the right or left respectively of the 
mariner who is approaching a port from seaward. 

It is interesting to compare English buoys with 
those of French and German design. In aglish 
— special stress is laid upon the shape of the 

uoy structure, much more so than in the French 
— where colour is not one whit less essential 
than form. This is due in noslight measure to the 
clearer atmospheric conditions which prevail along 
the French seaboard. It is true that colours may 
be and are used as additional indicators in this 
country, but their use is subsidiary and may vary 
locally, while in France colour takes precedence 
over shape. Shape is not entirely disregarded, but 
the distinctionis confined to superstructural signals, 
and does not affect the buoy proper, as in England. 

Thus we find fhe followin lations laid down 
by the French Commission so Hie — 

Tous lessignauxemployés All signals employed in 
dans le balisage sont caree- connective with’ beacons 
térisés et différenciés par are characterised and dif- 
leur mode de coloration et ferentiated by their method 
la forme du voyant qui les of colouring and the shape 
surmonte. of the surmounting sight. 


Les signaux de tribord Starboard signals are 


sont peints en rouge, sur- 
montés d’un voyant de 
formé conique (Fig. 1). 

Les signaux de bibord 
sont peints en noir, sur- 
montés d’un voyant de 
forme cylindrique Hig. 2). 

signaux de bifurca- 
tion — par bandes 
horizontales, alternative- 
ment blanches et noires, et 
surmontés d’un  voyant 
formé de deux cones a 
commune (Fig. 3). 

Les signaux de jonction 
sont peints par bandes hori- 
zontales, alternativement 
blanches et rouges, et sur- 
montés d’un voyant formé 
de deux cénes opposés par 
le sommet (Fig. 4). 

Les signaux de dangers 
isolés sont peints par bandes 
horizontales, ternative- 
ment rouges et noires, et 
surmontés d’un voyant de 
forme sphérique (Fig. 5). 


The r 


inted red, surmounted 
y & sight conical in shape 


(Fig. 1): 

‘ort signals are painted 
black, surmounted =. ” 
sight of cylindrical shape 


(Fig. 2). 

ignals of divergence are 
painted in horizontal 
alternatively white an 
black, and surmounted by 
8 sight consisting of two 
cones, base to’ base (Fig. 3). 


Junction signals are 
painted in horizontal bands, 
alternatively white and red, 
and surmounted by a sight 
consisting of two cones 
point to point (Fig. 4). 


- Signals of isolated dangers 
are F ae in horizontal 
bands alternatively red and 
black, and surmounted by a 
sight of spherical sha f ig. 
5 and Fig. 16, page ‘ 


lations adopted by the general light- 


house authorities of the United. Kingdom specify 


that :— 


‘** Buoys showing the pointed top of a cone above 


water shall be called ‘ conical,’ an 


shall always be 


starboard-hand buoys. They shall always be painted 


one colour only. (Fig. 6.) 
** Buoys showing a flat 


top above water shall be 


called ‘can,’ and shall always be, port-hand buoys. 


They shall be 


colour, either single or parti-colour. 





painted of another characteristic 


(Fig. 7.) 


- a showing a domed top above water shall 


be called ‘spherical,’ and 


shal] mark the ends of 
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middle grounds. They shall always be distin- 
guished by horizontal stripes of white colour. As 
surmounting beacons, diamonds shall be used at 
the outer ends of middle grounds, and triangles at 
the inner ends. (Figs. 8 and 9.) 

‘* Buoys having a tall central structure on a 
broad base shall be called ‘pillar buoys’ and shall be 
placed to mark special positions.” (Fig. 10.) 

Although it will be noted that no specific colour 
is assigned to starboard and to port-hand buoys, 
yet the usual practice, as elsewhere, is to paint the 
former red, and the latter black. 

German regulations, extracted from the State 





statute-sheet, run as follow :— 


FRENCH &UOYS. 


(9254 ¢) 











GERMAN BUOYS. 





des 


Zur Bezeichnung 
Fahrwassers sind, wenn 
schwimmende Seezeichen 
benutzt werden, auf der 
Steuerbordseite Spierenton- 
nen und auf der Backbord- 
seite spitze Tonnen zu ver- 
wenden; nur, wenn mehrere 
Fahrwasser so nahe bei 
einander liegen, dass eine 
Verwechselun derselben 
miglich erscheint, oder 
dass die Unterscheidung 
der einzelnen Tonnenreihen 
voneinander erschwert wird, 
oder wenn zur Auslegung 
von Spierentonnen nicht 
die erforderliche Wasser- 
tiefe vorhanden ist, kinnen 
an Stelle der letzteren aus- 
nahmsweisestumpfe Tonnen 
zur Bezeichnung der Steuer- 
bordseite verwendet wer- 


den. 
Als Mittefahrwasserton- 


nen sind Kugeltonnen 
anzulegen. 
Zur Bezeichnung der 


aiiazersten Enden von Mit- 
telgriinden sind Bakenton- 
nen zu verwenden welche 
als Topzeichen ein stehendes 
Kreuz tragen. 





Fg. 0 


In the case of floating sea- 
marks for the indication of 
fairways, mast or spar buoys 
(Figs. 11 and 22) are to be 
used on the starboad hand, 
and pointed buoys (Figs. 12 
and 23) on the port hand ; 
only in case several channels 
lie so closely to one another 
that a mistake might arise, 
or when the distinction of 
single buoys would be diffi- 
cult, or when the requisite 
depth of water for the dis- 

lay of mast-buoys is not 

Rosheonian, stump-buoys 
(Fig. 15) may be used as 
starboard -hand buoys in 
place of the above. 


As mid-channel buoys, 
thone e on shape are 
to be used (Figs. 13 and 14). 

For the indication of the 
outer ends of middle 
grounds, beacon-buoys, car- 
rying a cross as superstruc- 
ture, are to be employed. 


As before, the colour assigned to starboard buoys 
is red, and to port buoys black. Middle-way buoys 
receive a striped coat of red and black in alternate 


bands. 


The set of diagrams on page 437 have been 
arranged so as to afford a convenient comparison of 
the three national] systems by placing in juxta- 





position the outlines of the various buoys accord- 
ing to their respective significations. A casual 
glance suftices for the conviction that the substitu- 
tion of some common international standard for 
general adoption would be of undoubted benefit to 
all mariners, and would facilitate the navigation of 
channels and fairways to no slightdegree. Towards 
this end, the pointed top to starboard, the flat top 
to port, and the spherical in mid-channel seem to 
suggest themselves as already in accord with the 
preponderance of opinion. 

At night-time the differentiation of channel-marks 
has to be achieved by means of lights. The systems 
adopted are far from uniform, though there is a 
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Fig. 18 Fig. 19 
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‘Compressed oil-gas, which constitutes the basis of 
the well-known Pintsch system of lighting, is 
derived from shale oil once refined. The oil is 


_vaporised, and delivered into iron retorts, whence, 


after cooling and purifying, it is passed into a 
gasometer. From this it is pumped into cylindrical 
holders at a pressure of 150 1b. per square inch 
and so conveyed by boat to the buoys, where it is 
transferred to their respective storage tanks at a 
pressure of 90 lb. per square inch. The working 
consumption of gas with an ordinary burner is at 
the rate of rather less than a cubic foot per hour, 
and a sufficient supply is provided to last from 





| sixty to ninety days, 


11-0 -----~------------------+, 


The system acts most effec- 





é Fig 4 
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general conformity with the international usage of 
green lights to starboard and red lights to port. 
The much greater distance penetrable by a white 
light causes it to be adopted very often in place of 
a coloured light, and its functions are therefore 
considered neutral. Variation in character is 
effected by the use of intermittent lights. Lights 
of the flashing type are more penetrating than fixed 
lights. The latter distribute their illumination over 
the whole horizon, or through arcs of considerable 
amplitude. The rays of the flash-light, on the 
other hand, are concentrated along an axis, with 


CAPACITY 
360 CUBIC FEET. 





but slight divergence therefrom (generally less | 
than 15 deg.), and they afford, therefore, a much | 
greater intensity. The intervals of darkness, | 
ee serve to render their reappearance more | 
vivid. | 

Occulting lights differ only from flash-lights in 
that the period of visibility is greater in relation to 
the period of obscurity. Furthermore, the eclipse 
of the light is frequently incomplete, especially for 
short distances ; consequently the effect is not so 
vivid. 

Buoys are illuminated by means of compressed 
oil-gas or petroleum. Coal-gas is unsuitable, as 
it loses a considerable proportion of its illumi- 
nating power when compressed to the extent 
which is necessary for compact storage and pres- | 
sure, and it also evolves tar and liquid refuse. 


edge. 
oil tight brass tube, receiving its supply of oil from 
the reservoir through holes in its sides, and the 
other end is brought down through another tube 
standing above the level of the oil in the lamp, 
and soldered or secured at the lowerend. A cir- 
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tively, and has been installed on the Mersey, the 
Thames, the Clyde, and other rivers (see Fig. 24). 

The difficulty attendant on the use of petroleum 
oil in a direct form is that, in the course of com- 
bustion, the lamp wicks rapidly become charred, 
and coated with carbon to such an extent as to 
interfere with the capillary attraction, by which 
the oil is drawn to the point of combustion. Car- 
bonised wicks have been introduced, and though 
the difficulty alluded to has been thus overcome, yet 
the adjustment of these wicks is a matter of some 
delicacy, and necessitates careful attention and 
watching—matters which are not altogether feasible 
in the case of buoys situated in isolated and ex- 

sed positions. By means of the Wigham device, 
aneh a an ordinary wick in double form may be 
utilised with extremely satisfactory results. The 

rocess is that of causing the wick (which is set 
Eccieenialie. instead of inthe normal vertical posi- 
tion) to travel slowly over a small roller, so that 
fresh portions of the wick are presented succes- 


sively to the action of the flame, the light being ob- 


tained from the side instead of from the end, or the 
One end of the wick passes up through an 
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cular float in a copper cylinder fixed to the bottom 
of the lamp is attached to the wick and draws the 
Jatter down with it as the level of the oil descends. 
The consumption of oil is about half a gallon in 
94 hours. . 

Petroleun lamps on buoys are necessarily fixed 
upon swivels or gimbals, in order to maintain the 
lamp in a level position, and divisions are made in 
the reservoir to prevent the oil from flooding the 
wick during a momentary disturbance. 

In the case of gas-buoys, a special form of 
construction is rendered desirable by the tendency 
of riveted joints, however well caulked, to leakage. 
Accordingly, mild-steel shells, welded throughout, 
are to be recommended in place of plated struc- 
tures. Buoys constructed in this way afford greater 
security against foundering after chance collisions 
with floating bodies, as the surface is less easily 
penetrated where there are no joints. 

Lighting, while effective enough as a guiding 
agency in darkness, is practically useless in fog, and 
reliance has then to be placed upon sound as a 
warning medium. This is accomplished in two 
ways, either by means of bell-buoys or of whistling- 
buoys. Of the former type there are several 
differentarrangements. A fixed bell may be struck 
by pendant clappers, or by a set of balls rolling 
freely in horizontal cylinders (see Fig. 25). When 
the water is smooth, as is commonly the case in foggy 
weather, neither of these appliances can be counted 
upon to emit signals, depending as they do upon the 
swaying action of waves. In that case an automatic- 
lever apparatus worked by the agency of gas, as in 
the Pintsch system, has been found useful. The 
gas forces up a diaphragm until it works a lever 
which closes the inlet valve and opens the outlet, 
simultaneously actuating another lever, which, in 
conjunction with a strong spring, impels a hammer 
against the rim of the bell. 

Whistling-buoys are actuated by the rise and fall 
of the buoy in a swell. In the Courtenay type, air 
is drawn into a long central tube during the period 
of rising. The entrance is controlled by a valve, 
and when the buoy descends the imprisoned air 
is expelled by the pressure of the returning water 
through the whistle, emitting a penetrating sound 
of no particular musical value. 

Sound, however, is but an imperfect medium for 
the notification of danger. In air it gives no reliable 
indication, and often conveys a very misleading 
impression as to locality. Yet until fogs are dissi- 
pable by human agency it is difficult to see what 
other means of communication could be universally 
substituted ; and certainly it is reliable in so far as 
it signifies the imminence of danger, though in 
many cases the exact location of the warning isa 
matter of conjecture. 

A system of submarine signalling through the 
agency of a bell struck by a clapper at depths vary- 
ing from 10 ft. to 20 ft. below the surface of the 
water has recently been promoted by the Boston 
(U.S.A.) Submarine Signalling Company. The 
sound is transmitted by a receiver fixed in the 
ship's bottom to a megaphone, with results which 
have been considered very satisfactory so long as 
the instrument is immersed to depths of not less 
than 10 ft. 

(To be continued.) 








THE WORKS OF THE ENGLISH 
McKENNA PROCESS COMPANY. 
(Concluded from page 378.) 

Tue rail, on leaving the rolls, is still quite hot, 
but is not finished with yet. At the end of the 
roll-train are three hot saws, which cut off the 
ends of the rail, and from the roll-train the rail 
travels into position for being cut. The distance 
between the first and second saw is 14 ft., while 
the third saw is movable and can be set at any 
distance from about 27 ft. to 33 ft. from the 
second. Each saw is 3 ft. 6 in. in diameter, 
driven by a 12-in. belt from an overhead motor. 
Between the saws are live rollers at 3-ft. itch, 
shaped to suit the finished rail, these rollers being 
driven by a 10-horse-power motor, which is also 
geared to the live rollers of the last table of the 
min-roll train. Consequently, when this motor is 
started the rail teavels chong until brought up by a 
buffer-arm just beyond the third saw. It is then 
in tront of the two end saws at least, and, if a long 
rail, in front of all three. The three saws are 
shown in Figs. 28 and 29, page 440, the first saw 


being situated 70 ft. from the end of the roll-train, 
the roll-train table. 


and 3 ft. from the last roller of 








We may assume the rail to be about 44 ft. long 
as rolled, and to be required to be 42 ft. finished. 
The first and third saws will then be used for 
cutting off the ends, the third saw being in the 
position shown. When the rail lies before the 
saws, water is admitted to the 6-in. cylinder shown 
in Fig. 28, and the rail is cramped opposite every 
saw by means of the system of levers and toggles 
seen in the illustration. The two end saws are 
then traversed slowly forward on their beds by the 
hydraulic cylinders at the back of each, and the 
ends of the rail are simultaneously cut off. The 
severed ends drop into the shoots provided, and can 
be taken out behind the saws by chain-conveyors. 
A man on a platform (see Fig. 30) well above the 
saws, where he can see comfortably all that is going 
on, controls the cutting operations. 

After being cut to length, the rail is allowed to 
cool, but not before a considerable camber has 
been given to it, to ensure it cooling straight. If 
there is any difference in the weight or shape of 
the top and bottom of the rail—and often there is 
a very considerable difference—it is clear that the 
lighter part will cool first. It thus rapidly assumes 
its final length, and as the slower-cooling side 
grows cold, it contracts and pulls the whole rail 
round into a curvedform. Obviously, to cause the 
rail to be straight after cooling, it must be given a 
sufficient curvature, when hot, in the — way 
to that in which it tends to go when cooling. The 
amount of initial camber required can only be found 
by experience; but in a 45-lb. flanged rail, 40 ft. 
long, it may be as much as 1 ft. at the centre of the 
rail. 

The cambering machine is illustrated in Figs. 31 
to 34, page 441. The rail comes from the hot saws 
on to the part of the machine on the left-hand side 
of Figs. 31 and 33, where it is supported on three idle 
rollers, and guided sideways by the trough shown. 
It travels on to the other part of the machine, where 
it is made to pass between three staggered rolls of 
suitable shape, geared together, with their axes 
vertical. The front roller is fixed in position, being 
on the main spindle of the machine; but the two 
hinder rollers are on swinging arms, so that they 
can be set so as to give a greater or less curvature 
to the rail. The method of their adjustment will 
be clear on looking at Figs. 32 and 34. By rotating 
a screwed rod passing through the ends of the arms 
the latter are caused to approach or separate, 
moving the rollers along with them. The system 
is locked, and the thrust of the work taken by two 
heavy set-screws, one in each arm, abutting against 
the frame of the machine. 

The action of the cambering-machine causes the 
rail to travel through it, and it leaves the machine 
to go on the hot-bed situated close by. This is a 
sort of immense grid, 140 ft. long and 40 ft. 6 in. 
wide, where the rails are allowed to cool. It is 
illustrated in Figs. 35, 36, and 37 on pages 441 and 
452. Every 10 ft. down its length double joists run 
across it, carried on piers, and these joists support 
longitudinal rails spaced about 3 ft. 6 in. apart. 
The rails form the top of the hot-bed, which is 
2 ft. 5 in. above the floor-level. From the 
rear, or in-coming end of the bed, three bogies 
run down nearly to the other end, one in the centre 
of the bed and one close to each side. They run 
on rails a foot below the top of the bed, and are 
pulled to and fro by endless wire ropes, returning 
under the bed and passing round drums at the back. 
The bogies are driven by a 25-horse-power electric 
motor and move simultaneously, as the three driv- 
ing drums are all geared to the same shaft. Each 
bogie has a hinged finger projecting above the level 
of the hot-bed, which can be depressed against the 
action of a weight in the forward direction, but is 
rigid against pressure tending to force it backwards. 
As the bogies come backwards, the fingers will 
pass under a rail lying on the hot-bed, but on their 
return journey the fingers push the rail down to- 
wards the other end of the bed. There the rails 
cool, and it is interesting to watch the spasmodic 
jerks of the rail as it straightens itself out in 
cooling. 

At the delivery end of the hot-bed are other 
motors, which drive another set of bogies similar 
to those thus described. These bogies run under 
the cooled rails, and on returning pull them along 
to the end of the bed. The motors ae both 
the pushing and pulling bogies are controlled by 
men on raised platforms at either end of the bed, 
who have a clear view of the complete bed. 

It is probable that the cold rail will not have 
beeome completely straight on cooling, so that 


from the bed it is taken to one of the straighten- 
ing-presses. There are four of these machines— 
one directly opposite the end of the bed, one on 
each side, and one further off. Reference to the 
plan of the works (Fig. 1, page 263 ante) will make 
the arrangement clear. Straightening is a com- 
paratively slow process, so that four machines are 
necessary to cope with the supply of rails. A 
conveyor at right angles to the end of the bed 
supplies two of the straightening-presses, the rails 
being skidded by hand to the others, as the distance 
is small. The conveyor consists of a number of 
live rollers driven by bevel gear from a shaft run- 
ning along the side. Rails destined for the most 
distant straightening-press are carried down the 
full length of the conveyor, and there strike against 
a lever. This operatesa clutch on the driving shaft 
and causes a number of arms to rise up between 
the rollers of the conveyor bed, which push the rail 
off sideways on to a set of skids, where it remains 
until wanted by the man working the straightening- 
press. Every rail not taken from the conveyor for 
the intermediate straightener comes on to the end, 
and is automatically dumped as described, without 
the intervention of any attendant. 

The straightening-presses are similar in general 
construction to punching-machines. A motor is 
mounted at the top of the heavy cast-iron frame 
of the machine, and drives a rising and falling ram 
by means of a double reduction gear and a crank. 
The ram has a face slightly rounded in the longi- 
tudinal direction of the rail. The rail lies along 
the table of the machine under the ram, resting on 
two rollers 5 ft. 6in. apart and guided sideways 
between vertical rollers adjustable in the bed. The 
ram descends midway between the supporting 
rollers on any point of the rail determined by the 
attendant. The straightening process is entirely 
controlled by the man working the machine, who 
bends the rail when and where he thinks fit, judg- 
ing almost entirely by his eye. 

he rail, when straightened, has its ends trimmed 
up, and its length accurately adjusted by one of the 
rail-ending machines, of which there are two. A rail- 
ending machine is illustrated in the photograph re- 
produced in Fig. 38, page 452. The rail is measured 
with a gauge or tape measure, and marked to length. 
The end is then cramped in the box of the machine, 
and a revolving cutter shaves off the face of the 
section, the box being automatically fed forward 
until the cut has reached the mark. The other 
end of the rail is then treated in a similar manner. 
If the rail was considerably too long, or a piece 
worth keeping had to be cut off, it would not be 
taken to the ending-machines, but dealt with by 
the cold saw. From skids it would be slid on to a 
long roller-table in front of this machine, and cut 
where required. 

The cold saw is a most interesting machine, and 
its use is typical of the up-to-date processes of the 
McKenna Company. A photograph of it is repro- 
duced in Fig. 39, page 452. The principle on which 
it works is not new, but the method of cutting, for 
some reason or other, is not in general use, though 
it has been used to a considerable extent for 
armour-plate, &c. Broadly speaking, the machine 
is nothing more or less than a disc of soft-iron 
boiler-plate revolving at an excessively high y 4 
and forced through the rail to be cut. The isc is 
about 50 in. in diameter and ,*; in. thick, mounted 
on a spindle driven by a 15-in. belt from a 125- 
horse-power induction motor. It runs with a 
surface speed of 27,500 ft per minute, and will go 
through a 50-lb. or 60-lb. rail in about 5 seconds. 
The saw spindle is carried in bearings in a saddle 
sliding vertically on the framing of the machine, 
and counterbalanced by weighted levers. An hy- 
draulic cylinder, connected by a lever to the side 
ing-shaft, feeds the saw downwards. The rail to 
be cut is also cramped and uncramped hydrauli- 
cally, and is held in such’a position that the sur- 
face being cut at any moment is small. 

Water is lavishly supplied to the cut, but, in 
spite of this, showers of sparks are given off, as 
from a hot saw or dry emery wheel. The cut is 
as smooth and clean as if a slow-speed toothed 
saw had done the work, but the ends of the rail 
are blue and warm to the hand. There is no ap- 

reciable burr formed on the work, but a flaky 
lue metallic lamination about the thickness of 
paper is sometimes made, which can be removed 
with the fingers. The edge of the saw does not 
wear, but in time cracks develop from the circum- 
ference inwards. Each can be stopped by drilling 








a small hole through the saw at its inner end ; 
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HOT-BED AND CAMBERING MACHINE; ENGLISH McKENNA PROCESS CO., LTD. 
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rails are being largely adopted in the manufacture 
of points and crossings, as well as other work 
where special durability of material is: required, 
besides being applied to the ordinary purposes of 
rails. The works of the company at present are 
capable of pm out something like tons of 
rails per day, and since they were started, in the 
early months of last year, have had as much work 
on hand as they have been able to deal with. 

We have to thank the directors of the company, 
Messrs. §S. Thornely Mott, William Tozer, and 
George F. West, for their kindness in enabling us 
to visit the works and to publish so full a descrip- 
tion ; Mr. F. A. Knight, the resident engineer, for 
explanations of the various processes ; and Messrs. 
“iemens Brothers for information regarding the 
details of the electrical equipment, for which they 
were the contractors. 





THE MILAN INTERNATIONAL 

. ; EXHIBITION. 

‘HE Milan International Exhibition is to be 
opened on the 21st inst. by the King of Italy, who 
wul, on that occasion, visit several of the British 
courts. This Royal recognition augurs well for 














|the success of the undertaking. We have in pre- 


vious articles dealt generally with the scope of the 
Exhibition and with many of its leading features, 
and pro now to describe the Industrial Hall 
(the & eria del Lovoro), one of the most impor- 
tant buildings of the Exhibition. Its plan is shown 
by the small diagram annexed, from which it will be 
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seen that it consists of a main central gallery that 
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runs north and south ; this gallery is covered b 
one arched span, 30 metres (98 ft. 6 in.) wide, with 
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principals placed 8.50 metres (27 ft. 10 in.) apart. 
At the ok end is the main entrance, with wings 
projecting on each side for a distance of 60.50 
metres (198 ft. 6 in.) from the centre of the great 
domed entrance. At its southern end the central 
gallery meets another one at right angles, and 
about 220 metres (721 ft.) long, which turns at each 
end into extensions, of which the western is 
153 metres (502 ft.) long, with a return end of 
41 metres (134 ft. 6 in.), while the eastern ex- 
tension is 103 metres (338 ft.) in length. Except 
for the central hall, of 30 metres span, all the 
galleries consist of three spans, a central roof of 
15 metres (49 ft. 2 in.), and two side aisles, each of 
5 metres (16 ft. 5 in.); the arched ribs carrying the 
roofs are in all cases 5 metres apart. This large: 
covered area is lofty and well lighted from the 
roof, As will be seen from the plan, the arrange- 
ment adopted for this building leaves two large 
enclosed courts, access to which is obtained through 
the straight and the curved open galleries, which 
also connect the eastern and western wings of the 
Hall. Within these courts are erected two build- 
ings, the larger to be devoted to exhibits connected 
with the silk industry, while the other is to be 
occupied by the State display of tobacco manu- 
facture. Besides the main entrance on the north 
side, there are corner pavilions and doorways in 
the centre of each wing, and minor ingresses from 
the open connecting galleries already referred to ; 
thus abundant means will be provided for the 
circulation of visitors. 

The contents of the Working Hall, while of 
great variety, will deal rather with the artistic than 
the utilitarian side of manufacturing industry. 
Thus.only six categories will be admitted. These 
are as follow :— 

1.- Graphic arts. 

2. Artistic manufactures in metal and wood. 

3. Ceramics, pottery, and glass. 

4. Textile and allied industries. 

5. Wall-papers, tapestries, and similar products. 
6. Miscellaneous industries. 

The products included in the foregoing categories 
are to be exhibited only incidentally; it is the 
methods of production that will constitute the real 
interest of these galleries. To carry out the ides 
in its full completeness, raw material should be 
delivered at one end of an exhibit, and this, passing 
through all the series of machines n for its 
final conversion to the finished product, would be 
shown side by side in operation. This, of course, 
will be impossible ; want of space, and the con- 
servatism of exhibitors, would prevent the com- 
plete development of the idea. But the Exhibition 
authorities have exercised a somewhat strict super- 
vision in their selection of exhibits, and have 
excluded those objects which do not come within 
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the limits of their programme. It will be only in 
exceptional cases that the visitor will be able to 
follow the various stages through which raw mate- 
rial passes to the finished product, but all the 
available space in the Hall will be filled with 
machinery in motion that will illustrate progres- 
sive stages, and in sufficiently complete series to 
show how machinery is applied to industrial pro- 
duction. Satisfactory arrangements have been 
made for the exhibitors to provide themselves with 
sufficient raw material and to dispose of the articles 
manufactured ; evidently this was necessary in 
carrying out a new project such as this. The con- 
dition that machines exhibited must be kept in 
motion at least for a large part of each day will 
throw considerable expense on the exhibitors ; for, 
in addition to the attendance of skilled labour, 
which will be costly, the charge for electrical cur- 
rent, which may be regarded as the prime mover in 
this building, will be heavy. But these considera- 
tions do not seem to have weighed greatly with 
Italian exhibitors, nor with those of several fureign 
countries. Italy will occupy at least one-half of 
the large area available, while Switzerland, France, 
and Germany practically fill the other half, except 
for occasional spaces utilised by other nations. 
Thus, in Category No. 4, Messrs. Parker, Sumner, 
and Co., of Milan, will make a very fine display 
of British textile machinery, looms for cotton 
and woollen goods, winding-machines, mercerising 
plant and calendering rolls; all of these will be 
shown in operation. This collection will make a 
representative display; but being shown by a 
Milanese firm, it will be an Italian exhibit, and 
occupy space in the Italian section. Messrs. 
Parker, Sumner, and Co. will also instal an over- 
head trolley line for the fine exhibit of the Italian 
daily newspaper, the Corriere della Serra. 

We have said above that arrangements will be 
made for entrance of raw materials into the 
Working Hall, and for the sale of the finished 
products. Materials will be admitted to the hall 
for the use of the machines at the ordinary duties 
in force at the Italian Customs, and the sale of 
finished products will be permitted under regula- 
tions made by the Exhibition authorities, and 
subject to the payment of a commission which, it 
is stipulated, shall not exceed 10 per cent. 

The building devoted to exhibits relating to 
maritime transport is of large dimensions ; it con- 
sists of a central gallery, 40 metres (131 ft. 3 in.) 
wide and 125 metres (410 ft.) long ; at one portion 
of this gallery there is a cupola, with a square base, 
measuring 20 metres (65 ft. 7 in.) on each side ; for 
the rest. the gallery is made up with three spans— 
a central roof of 20 metres (65 ft. 7 in.) and two side 
aisles, each of 10 metres (32 ft. 9in.). At one end 
is a highly-decorated vestibule, the chief feature 
of which is a tower 57 metres (187 ft.) high, fur- 
nished with a powerful revolving light. On each 
side of the central gallery are lateral halls, 40 metres 
(131 ft. 3 in.) wide and 95 metres (312 ft.) long. The 
building is not rectangular, the central gallery pro- 
jecting about 150 ft.. beyond the side halls, and the 
latter being formed with deep recesses at the end 
opposite the great vestibule. 

Nearly the whole of the central gallery will be 
occupied by Italy ; one of the side halls will be 
filled with German exhibits, and the other hall will 
be divided between Britain and France. Besides 
the central gallery there will be. several separate 
pavilions ee by Italian exhibitors. The most 
important of these is the building of the Navigazione 
Generale Italiana. This company is now building 
five large vessels for trans-Atlantic service, the main 
deck of one of which—the Re Vittorio—will be re- 
produced in the company’s pavilion, which occupies 
an area of 800 square metres (8600 ft.). The Re 
Vittorio is 142 metres (466 ft.) long, and has a 
tonnage of 9000 tons, with a s of 16.5 knots. 
The main deck of ‘the mvdeél of this ship will be on 
a scale sufficiently large to show every detail. There 
will be an entirely novel feature on this vessel—a 
winter garden extending the whole width of the 
ship, and placed between the first-class dining- 
saloon and the music-room ; an electrically worked 
elevator is also provided for the use of passengers. 
Besides this reproduction, the same company will 
show models of a large number of vessels built by 
them, as well as fitted state-rooms, kitchens, &c. ; 
while a special feature will be a Marconi telegraph 
installation as fitted on their enger ships ; this 


installation will be placed at the disposal of visitors, 
and will be in communication with several stations 
in the park and the Piazza d’Armi. No single 





private exhibitor in the Maritime Section will make 
so fine a display asthe Navigazione Generale Italiana. 
The company is sparing no expense to illustrate 
the position of Italy as a shipbuilding nation, and 
also to celebrate the twenty-fifth year of its exist- 
ence as a company. This is not the only ship- 
building company that will have its own pavilion ; 
others, notably the firm of Messrs. Ansaldo- Arm- 
strong, will exhibit largely in the Main Hall, as 
well as in a separate building. 

The Italian Admiralty have reserved more than 
20,000 square feet for their official exhibit. The 
Hydrographical Department will be largely repre- 
sented ; the methods employed in the prepara- 
tion of marine charts, including surveying instru- 
ments, and the engraving and printing processes in 
use, will be shown. Systems of coast defence by 
means of mines, booms, &c., will be illustrated by 
drawings and models, as also will be docks, slip- 
ways, and other fixed plant belonging to the 
Government. It is intended that models shall be 
exhibited of all the various types of ships in the 
Italian Navy, including torpedo-boats, launches, 
and the miscellaneous small craft in the service. 
The Royal rope factory at Castellamare will make 
a large contribution of all kinds of ropes and 
cables. In another group will be exhibited naval 
weapons of all classes in the service up to 6-in. 
guns, with their mountings and ammunition ; there 
will also be a fine display of torpedoes, torpedo- 
tubes, and gun-training and firing devices. The 
exhibits from the Signalling Department of the 
Italian Admiralty will be very complete, and of 
great interest, especially those relating to the navi- 
gation of submarines. The Educational and Medical 
oe will also be very fully represented. 

We have already referred to the splendid display 
being made by Germany. The space reserved for 
France is insufficient, and many of her maritime 
exhibits will have to go into an annexe. As she 
will also contribute a number of motor-boats, 
space will be made for them in the Automobile 
Building. 

The great section of ‘‘Carriage by Water,” 
forming part of the transportation division of the 
Exhibition, and contained in the building just 
referred to, as well as in the various separate 
pavilions, will be a very complete one. The pro- 
gramme consists of two main divisions: maritime 
and fresh-water transport. The classification 
assumes eleven categories, with 46 classes for the 
first, and six categories with 15 classes for the 
second division. Comprehensive as this classifica- 
tion is, and including in its wide scope moving and 
fixed plant and accessories connected with ocean 
and inland water navigation, it is certain that many 
objects not included will find a proper place within 
the building. Thus Messrs. Pirelli and Co., of 
Milan, who distinguished themselves in the St. Louis 
Exhibition, will make a large display of submarine 
cables and accessories, including a model of their 
cable ship the City of Milan. They will also have 
a collection of cables for the transmission of power, 
and for telegraphic and telephonic work. The 
main feature of their exhibit is to be a cable 
designed for carrying from 200,000 to 250,000 volts. 
This firm has a pavilion adjoining the Maritime 
Galleries for electrical exhibits, where, when the 
Electrical Congress is held, they will make a 
series of special demonstrations with high-tension 
currents. 

Associated with the Section of Transportation 
by Land and Water will be a Retrospective Exhibi- 
tion, which promises to be of considerable interest, 
and a few words may be given here to that portion 
of it referring to navigation. _This exhibition 
had its origin in 1901, when the last National 
Geographical Congress was held at Milan. At that 
time the Italian Touring Club organised a small 
exhibition illustrating roads and means of com- 
munication. This lasted only a very short time, 
but it enjoyed much popularity, and the idea has 
now been developed so as to form a permanent 
feature of the svn ee Exhibition of the 
ago year. A large portion of it will deal with 
and transport, and this we shall mention later, 
when referring to the buildings devoted to the 
means of land communication. The sixth category 
of this retrospective collection deals with naval 
transport, and is divided into nineteen classes, of 
which the first five will illustrate navigation from 
the earliest times to the end of the eighteenth 
century. Class 6 will refer to the early history of 
steam navigation, and the remaining classes will 


contain old equipments, naval regulations, charts, | 





and documents relating especially to the ear! 
days when naval supremacy was divided between 
Portugal, Spain, Venice, and Genoa. 








WEST RIDING RIVERS. 
(Continued from page 375.) 
IV.— EXPERIMENT AND Discussion. 

Peremprori.y checked, the Corporation Sewaxe 
Committee had ample time for reflection. It was 
the third defeat, and the most decisive, this Bill of 
1901 being rejected on their own evidence, without 
their opponents being called upon to say a word. 
Nothing seems clearer than the conclusion that, in 
the face of the report of the Sewage Commission, 
the rapidly-growing experience in the vast supe- 
riority of scientific artificial filtration over hap- 
hazard land filtration, and, above all, the stubborn 
facts of the unsuitable contour and composition of 
the soil proposed to be used as a filter, no Parlia- 
mentary Committee would give power for the com- 
pulsory expropriation of the Esholt estate. 

The Act of 1897 was still a dead letter. That 
Act, as we have seen, was expressly framed to 
eliminate the unique difficulty of the wool-washings 
contained in Bradford sewage. The wool-combers’ 
rights, gained by prescription, were to be bought 
out at 181. per comb, and the suds were to be com- 
bined at a central point by special pipes, at a total 
cost in works estimated by the borough engineer, 
Mr. J. H. Cox, at 10,0001. The difficulty was purely 
chemical, and all the chemists consulted—at the 
head of whom was Professor Dewar—had demanded 
separate treatment as a sine qud non. 

At the meeting of the British Association at 
Bradford in September, 1900, Mr. F. W. Richard- 
son, the Bradford city analyst, read a clear and 
exhaustive paper on the character, treatment, and 
recent history of Bradford sewage, which gave a 
remarkable insight into the bearing of the impor- 
tant question, Are the crude wool-washing effluents 
to continue as an essential constituent part of 
Bradford sewage? He first analysed the gross 
impurities contained in the wools used in the dis- 
trict as follow :— 


—- Grease. |Organic. Mineral. 








Adelaide greasy wool conta‘nz,percent. 22.5 15.4 23.6 
A greasy fleece o o 16.9 3.8 24.0 
A Persian raw weol eo a 1.0 8.5 4.0 
A mohair je a 1.9 trace 7.5 


The heavy greasy wools lost 66 per cent. of weight, 
average, on washing; and the loss consisted of 
26 per cent. of grease and 40 per cent. of organic and 
earthy matters. The medium greasy wools lost 
50 per cent. in washing, which consisted of 15 per 
cent. of grease and 35 per cent. of organic and 
earthy matters. The non-greasy wools yielded such 
a small amount of grease and dirt that they might 
be ignored ; 371 tons of wool had been washed 
daily in the district during normal trading condi- 
tions, from which some 46 tons of wool grease and 
many tons of sandy, earthy, and organic impurities 
were discharged into the sewers and streams. 

The daily dry-weather flow of sewage was esti- 
mated by the borough engineer, Mr. J. H. Cox, to 
be 12 million gallons, of which 1} millions were 
wo l-washing effluents. _ Typical wool-suds gave in 
grains per gallon :—Grease, 602; other organic 
matters,. 414 ;* mineral matter, 690— making a 
total of 1706 grains of solids. All of this was not 
sent into the sewers, since some wool-combers made 
attempts at grease-recovery ; but » the best the 
method was crude, and, therefore, the great bulk 
of the wool grease did get into the sewers. It was 
to be baped that better prices for the residuals 
would bring about better methods, and prevent the 
waste of so valuable a commodity, as wellas the 
stream-pollution it caused. Mr. Richardson then 
dealt with the crude methods of recovery almost 
universal, which was to crack the suds with sul- 

huric acid (oil of vitriol), and so separate the 
Fat in the form of a scum, collected in bags and 
submitted to pressure. _‘* Wool e was of so 
complex a character that it would doubtless serve 
as an intellectual exercise for chemists for many 
years tocome . . . It consisted for the chief part 
of a neutral wax, capable of being split up by 
saponification into about 60 per cent. of hydroxy- 
lated fat acids, and 40 per cent. of fatty alcohols. 
As we have already said, wool fats have remarkally 
emulsive properties, the wool wax being the most 
refractory, the worst of all forms of fat in sewaze, 
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aud the principal bar to purification by precipita- 
tion and filtration. The effluent from the wool 
suds after the crude treatment was also of a most 
undesirable character, containing not only 100 to 
200 grains of grease per gallon, but the whole of the 
nitrogenous impurities, and from 70 to 150 grains 
of free sulphuric acid. Mr. Richardson had made 
many estimations of the quantity of grease in the 
average sewage by day and night, from which it might 
be safely affirmed that when the wool trade was 
normally good, not less than 20 tons of pure wool 
fat, with even a much larger relative proportion of 
very objectionable organic impurities, found their 
way into the city sewers every day. Thus Brad- 
ford came to have the unenviable reputation of 
discharging into the rivers perhaps the very worst 
sewage in the kingdom. We may qualify this 
by adding, certainly the worst in its polluting 
power of any large town in the kingdom. 

The following is the analysis of an average 
sample of this worst sewage in the kingdom given 
in grains per gallon :— 

6a.m.to 6 p.m. to 


6 p.m. 6 a.m. 

Total solid matter ... 130 
Greasy — : 4 : 
Other than grease ... 
Mineral solids nt oa 70 37 
Oxygen absorbed after four 

hours ise se rae 6.45 2.60 
Free ammonia P 1.47 130 
Albuminoid ammonia 0.80 0.45 


These facts led Mr. Richardson to make some 
interesting experiments. It being estimated that 
one-eighth of the total volume of Bradford sewage 
was wool-combers’ effluents, he deduced from these 
experiments the following results as to the cost 
of chemicals required in the efficient precipitation 
of the sewage—to wit :—(1) The domestic or Sun- 
day’s sewage without admixture of wool suds ; and 
(2) the same sewage with one-eighth of its volume 
of wool suds :— 


(1) (2) 
Sunday’s e 
Sewage. Mixture. 
Tons of copperas ... 6.4 57 
Cost ... ae a 91. 12s. 852. 10s. 
Tons of wet sludge m 371 3836 
Tons of sludge after three 
days’ settlement 209 2579 


The paper described the Smith-Leach process, 
which we have already referred to, and which 
utilised the whole of the suds, and left no effluent 
whatever, except distilled water, which could be 
re-used with added value from the ammonia it con- 
tained. Such a process offered good results, and 
until some such process came to the rescue the 
struggle for purification must needs continue. 

In brief, the Corporation’s experiments with 
chemical precipitants might be summed up thus :— 

(1) Lime, giving a clear but bad effluent, with a 
very large amount of sludge; (2) copperas, followed 
by lime, producing a turbid, but in reality a better 
effluent, but also with an undeniably large amount 
of sludge; (3) alumino-ferric—i.e., alumina-sul- 
phate—giving unsatisfactory results at a high cost; 
(4) acid ferric sulphate, giving a high degree of 
purification and comparatively little sludge, but 
with an acid effluent ; (5) neutral ferric sulphate, 
yielding as good results, but with less acidity; and 
(6) basic ferric sulphate, giving 62 per. cent. -puri- 
fication and a neutral or slightlyalkaline effluent, 
and with probably the least sludge #f any kind of 
effluent. It was a remarkable fact that the last 
effluent, after passing through fine breeze filter- 
beds in such volume as to prevent nitrification, 
nevertheless, on the average, gave an additional 
9 per cent. of purification, or about 71 per cent. 
altogether ; but the quantity required of this ex- 
cellent precipitant made it a costly method, and 
experiment had not determined which was the best 
forin of precipitating tank for typical Bradford 
sewage. 

As to bacterial methods, experiments had been 
made of more or less a rough kind, both with and 
without preliminary septic treatment, but with in- 
ciferent success. ‘* With at least 20 tons of wool- 
crease In one day’s flow of sewage, it was natural to 
inyuire as to the existence or whereabouts of an 
.liging microbe, which, like the Esquimaux, revelled 
‘a fatty diet. Would microbes decompose grease, 

id bring about its dissolution? Very few reliable 
©xperiments seemed to have been made in this direc- 
‘on, and those which were made had not been fully 
reported in the standard journals. ... . As far 
as the experiments with biological filters at the 
Sewage works were concerned, he should be inclined 





to answer the question in the negative.” One 
thing seemed certain, that in a fine-breeze filter 
the grease collected, and no amount of resting 
would allow of the digestion and removal of the 
fatty substances therein accumulated. From these 
considerations it would appear to be very desirable 
that the wool-combers’ suds and effluents should be 
wholly excluded from the city’s sewage. Only in 
this way could they adapt an economical system of 
treatment to the sewage which would remain, the 
dyers’ effluents, amounting to over 2,000,000 
gallons, presenting no very serious difficulties when 
freed from the gross impurities. 

We have drawn very freely from Mr. Richard- 
son’s paper as a clear, authoritative and definite 
view, coming before the sectional meeting of the 
British Association, and delivered by the Brad- 
ford Corporation’s own analyst and chemical ex- 
pert :—‘‘It would appear,” he says, ‘‘to be very 
desirable that the wool-combers’ suds and effluents 
should be wholly excluded from the city’s sewage.” 
This was in 1900 ; and in 1897 it was the opinion 
of Professor Dewar, whose powerful and emphatic 
evidence secured the Act of that year, and as we 
have seen, it was the basis and text of the opposi- 
tion which overthrew the Bills of 1889 and 1901. 

During the prolonged discussion which followed 
the reading of this paper, and another by Mr. W. 
Leach, on the ‘‘ Smith-Leach System of Treating 
Woolcombers’ Effiuents,” the president of the 
Chemical Section, Mr. W. H. Perkin, junr., ex- 
pressed his opinion that it was possible in regard 
to any kind of sewage which he had come across, 
in the course of a long series of investigations, to 
deal with it by first allowing it to stand in a 
septic tank, and then treating it on bacteria beds. 
He had done this with an admixture of wool- 
grease and other oils. Mr. Perkin was one of the 
three consulting experts on whose authority Man- 
chester decided to adopt the bacterial method. 
What he spoke of was a laboratory experiment 
merely, and he did not say that it would apply 
to the 12 million gallons daily at Bradford. Pro. 
fessor Stevenson Macadam thought it was unde- 
niably true that in such cases it was necessary to 
keep out the stronger liquids, and recover the 
products separately. In Apri], 1902, Professor 
Clowes issued his fourth report to the London 
County Council, which dealt with the bacterial 
treatment of London crude sewage. In it he 
tabulated results of the bacterial, or natural, pro- 
cess of treating sewage obtained from some of the 
principal centres, and he found that, with the 
exception of Glasgow and Edinburgh, the opinion 
expressed was ‘‘entirely in favour of the treatment 
of sewage in bacteria methods by a treatment 
suited to the requirements of the district, and to 
the character of the sewage.” 

The former of the two excepted towns—Glasgow 
—has no wool effluents, and therefore its ex- 
a has no bearing upon the Bradford case ; 

ut the case of Huddersfield appears to be on 
all-fours with that of the great seat of the woollen 
manufacture. Professor Clowes says :—‘‘ At Hud- 
dersfield the sewage is of an exceptional character, 
since 30 per cent. is derived from manufacturing 
processes almost wholly woollen, and it contains 
a quantity of soap, fat, and dyes, and a variety of 
chemicals used in the dyeing and finishing of 
woollen goods. The best results were obtained by 
treating the sewage with a small quantity of lime 
and sulphate of iron, followed by double contact in 
bacterial beds.” The report of the Huddersfield 
authority itself is that ‘‘ owing to the final effluent 
being frequently unsatisfactory, and also to the 
rapid decrease of tlie capacity of the ‘coarse bed, 
the use of this system on a large scale is not con- 
templated.” t 

Thus it seems conclusive that the experience at 
Huddersfield supports Mr. Kichardson’s opinion of 
1900, which he still retains, that it seems ‘‘ desir- 
able that the wool-combers’ suds and effluents should 
be wholly excluded from the city’s sewage.” 

Now let us revert to the action of Bradford in 
their most difficult problem. 

Bradford, even when promoting their second 
application for the acquisition of part of the Esholt 
estate, had by no means settled their mode of treat- 
ment, even experimentally. They were still to some 
extent groping in the dark, and inviting experi- 
ment from outside. Amongst others, they had tried 
Delattrée’s process for treating sludge, a method 
imported from Roubaix, the seat of the woollen 
manufacture in France. This was an elaborate 
process for separating the grease from the sludge 





in large cylinders by forcing benzine through it, 
obtaining as products : (1) grease ; and (2) a dried 
sludge, sold as a “‘ fertiliser” at about 4s. per ton. 
This was found too costly, and was discontinued in 
1902. The experiments had cost the Corporation 
only 400/., but it was afterwards stated that the 
French company had lost several thousands of 
pounds in bringing their plant to Bradford and 
working it, as they did, for some time at their own 
charge. 

While still groping in the dark, with glimpses of 
daylight ever appearing and disappearing, the 
chairman of the Sewage Committee announced in 
the summer of 1902 their intention of once more 
advising the Corporation to ask Parliament to 
sanction their Esholt scheme. Negotiations had 
taken place previously without result. Whether 
behind this announcement there was any fixed 
idea of convincing a Parliamentary Committee of 
the necessity for their scheme is uncertain. Their 
opponents had already spent 10,0001. or 12,0001. 
in defending their property, and had under- 
gone, no doubt, protracted anxiety of mind ; 
and it might a be surmised that a third 
assault, even though certain to be defeated, would 
shake their resolution, and at last force them to 
accept their opponents’ will. To this plain issue 
it never came. But realising that once more the 
wealth and power of a great Corporation were 
likely to be used against them, no matter how 
abortively in a direct manner, a very exceptional 
step was taken. It was thought by their advisers 
that a good deal of the past action of the Corpora- 
tion had been based on insufticient knowledge of 
the full scope and meaning of the alternative 

roposal put forward, first before the Corporation 
our years before, and afterwards twice in Parlia- 
ment ; and now, as a final resource, it was deemed 
proper to put the facts, from the point of view 
of the Misses Stansfield’s advisers, into the hands 
of the City Council and the public, meaning 
by the latter those whom it most concerned—the 
ratepayers of the borough. These facts were put 
together in a concise form, which we propose to 
condense still further, and were issued in a pam- 
phlet entitled ‘‘ The Case of the Misses Crompton 
Stansfield. 1902.” 


(To be continued.) 








New Suipyarp Aanp Froatine Dock AT FREDERIKS- 
HAVEN.—The new yard for building iron ships and the 
new floating dock ar Frederikshaven, on the northern 
part of the east coast of Jutland, will be ready to com- 
mence work in the course of the present summer. The 
floating dock will be capable of receiving ships up to 3000 
tons, and the shipyard will be able to build vessels and 
lighters of 1000 tons. The name of the company is 
the Frederikshaven Floating Dock and Shipyard. 





Buast-FuRNACES IN THE UniTED Statxs.—The weekly 

roductive capacity of the active blast-furnaces of the 
Pnited States stood at the commencement of March at 
479,737 tons, as compared with 412,563 tons at the corre- 
sponding day in ptember, 1905; 403,157 tons in 
March, 1905; 291,575 tons in September, 1904; 308,751 
tons in March, 1904; 360,197 tons in September, 1903 ; 
347,424 tons in March, 1903; 328,243 tons in September, 
1902 ; and 316,039 tons in March, 1902. The weekly pro- 
ductive capacity of the active furnaces of the United 
States has moved on as follows, month by month, this 
year:—January, 463,673 tons; February, 482,156 tons ; 
and March, 479,737 tons, asalready indicated. It will be 
seen that while the production is p ing upon a 
great scale, the record-activity of February has sustained 
a slight check. 


Tue ‘‘Crry or Lonvon Directory,” 1906.— Published 
by Messrs. W. H. and L. Collingridge, City Press Office, 
Aldersgate-street, E.C. Simpkin, Marshall, Hamilton, 
Kent, and Co., Limited, Stationers’ Hall Court, and 
Effingham Wilson, 54, Threadneedle-street, E.C. [Price 
12s. 6d. net.] This is the thirty-sixth annual edition of 
the ‘City of London Di _ Being published in 
March, as usual, it contains the official information which 
it is impossible to obtain earlier ; it records, for example, 
the Christmas and New Year’s changes. In the case of 
the present edition the comparatively late publication 
has enabled the editors to insert the recent governmental 
changes and appointments. It- opens with an official 
section, a list of the members of the Tariff Commission, 
and the Aldermen and Members of the Court of Common 
Council, &c. ; gives particulars of the City schools; a 
brief history of the various Livery Companies, with the 
names and addresses of the Masters and Courts of 
Assistants; and an alphabetical list of the liverymen. 
The commercial directory commences with the streets 
division, and continues with an alphabetical list of City 
firms and business men, a trades guide, and a list of 

blic companies, giving the names of the directors and 
Soestal data of each company. The coloured map of 
the City forms an interesting feature of the book. 
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THIRD-CLASS CARRIAGE FOR THE BELGIAN STATE RAILWAYS. 


CONSTRUCTED BY THE 


COMPAGNIE CENTRALE DE CONSTRUCTION, HAINE ST. PIERRE. 
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Tue Compagnie Centrale de Construction, of Haine , 
St. Pierre, who, besides railway and tramway plant, 
make a speciality of bridges and structural work, ex- 
hibited at Liége, last year, a third-class carriage for | 
the Belgian State Railways, and a composite first and 





























g-11. “pang 7 
fig 1160-8010 |} 
—= on $ |. 
L P tL 
Gauge of 
Norther of aoa==- 765 ——----—-->| 
HT | 
Fig. 72. ; 

















(AprIL 6, 1906. 





~~ 200-+4 


*--390- 


second-class carriage for the Rotterdam tramways. We | Belgian State and Northern of France Railways. Th 


illustrate the former in Figs. 1 to 14 on the present and | bogies have a wheel-base of 2.5 metres (7 ft. 104 in.) : 
The bogie-truck construction is illus- | their distance between centres is 11.9 metres (39 ft. ) 


trated in Figs. 6 to 13, Figs. 9 to 11 showing the Sleep- | The bogies are built of "pemerson oer orem ng he 
y pressed-s 8, 


opposite 
ing-Car Company’s clearance gauge, and those of the together at the ends 
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THE NEW SCOUTS.* 


By Admiral C. C. P. FrrzGeraup, Associate Member 
of Council. 


At the Spring Meetings in 1901 I had the honour of 
laying before the Institution a design for a fast scout, as 
® probably indispensable adjunct to our battle squadrons. 
The general ideas as to size, , armament, and radius 
of action were my own, the details of the design being 
prepared for me by the kindness of Sir Philip Watts, who 
showed what could be done on a given tonnage with the 
up-to-date knowledge of five years ago. Since that date 
eight scouts have been built for the Royal Navy, all of them 
being about 900 tons less displacement, of the same speed, 
lighter armament, smaller radius of action, but apparently 
approaching very close to the estimated cost of the above- 
mentioned pe It has occurred to me that it might 
be of interest to the members of the Institution if I could 
collect and lay before them such information concerning 
the new scouts as might not fall within the category of 
‘* secret and confidential,” and the publication of which 
should not be in any way inimical to national interests. 

The scouts have been built in pairs, the orders being 
given to four firms (two each), and a considerable amount 
of latitude as todesign was allowed by the Admiralty to 
the builders, as to size, horse-power, and other details, so 
long as the following conditions were fulfilled :— 

Speed. —25 knots on an eight hours’ trial. 

Radius of Action.—Not less than 3000 nautical miles at 
10 knots’ speed. 

Armament.—Ten 12-pounders, eight 3-pounders, and two 
18 in. torpedo tubes, above water. 

Protection.—Sloping protective deck, not less than 
1} in. thick, or an equivalent in side armour. 


Taste I.—The New Scouts. 


.. “‘Adven- 
ture.” 


“ For- 
ward.” 


" | ‘ 
Name .. |‘ Patrol.” ant Remarks. 





Builder Laird | Vickers 
Length be- 
tween per- 
pendiculars 
Breadth, ex- 
treme { 
Draught 


Fair- 
field 
865 ft. 


| Arm- 
strong | 
374 ft. 370 ft. | 360ft. Adventure 

| longest 
38 ft. 40 ft. 
9 in. 
14 ft. 
2 in. 


38 ft. 
Sin. | 
12 ft. | 
3 in. 


39 ft. 
2 in. 
16 ft. 
2 in. 


Adventure 
nearly 2 ft. 
less draught 


Adventure 
smaller. 


| 14 ft. 
| lin, 


Displace- \ 
ment (Navy ; 

List) J 
Depth, ml’d... 


2900 
tons 


23 ft. 
11 in, 
3 3 


3 § 4 
12 modi- 12 12 Laird- 12 
fied | Thorny-, Normand Vickers 
Yarrow. croft Express 
78t 752 716 
sq. ft | eq. ft. | sq. ft. 
42,686 | 4%,960 44,053 
sq. ft. | eq. ft. eq. ft. sq. ft. 


250 lb. | 260 1b. = 275 Ib, 
Four 
22in. | 
Four | 
34 in. 
Four 
53 in. 


2640 
tons 


23 ft. 


2860 
tons 


23 ft 


2880 
tons 
24 ft. 
6 in. 
Boiler - rooms 
Boilers 


656 
eq. ft. 
43,800 


Grate area 
Heating sur- / 
f 


ace 
Working pres- 
u 280 Ib. 
Two 

| 824 in. 
| Two 
52 in. 
Four 
61 in. 


30 in. 


sure.. . 
H.-P. cylin- 


ers 
1,-P.  cylin- 
d 


ers | 

L.-P. ‘sane | 
ders 

Length of} 
ttroke 
Junker capa- 


57 in. 
80 in. 


58 in. 


25} in. 30 in. 


city .. .. 450 tons 509 tons 600 tons 410 tons Consider- 
able differ- 
ence. 


PROTECTION, 

“ Adventure” (Armstrong).—Protective deck ; 2 in. on slope, 
Zin. on flat, covering machinery and magazive spaces, tapering 
forward and aft. No side armour, 

** Forward " (Fairfield).—Protective deck ; 14 in. on slope, § in. 
on flat, before and abaft machinery spaces, Side armour, 2 in. 
K N.C. steel, protecting the machinery spaces. 

** Patrol "(Laird).—Protective deck ; 1} in. on slope, § in. on 
flat over boiler and magazine spaces, tapering forward and aft. 
Side armour, 2 in. K.N.O, steel, ag the engines. 

** Sentinel” (Vickers).—Protective deck ; 1} in. on slope, § in. 
on flat, all fore andaft. No side armour. 

The four firms whose tenders were accepted for the 
four psirs of scouts were :—Sir W. G. Armstrong, Whit- 
worth, and Co, Limited, Newcastle; the Fairfield 
Shipbuilding and Engineerin Songere. Limited, Govan; 
Messr’. Cammell, Laird, and Co., Limited, Birkenhead ; 
Messrs. Vickers Sons and Maxim, Limited, Barrow. 
Me3sis. Armstrong built the Adventure and Attentive; 
the Fairfield Company the Forward and Foresight; 
Messrs. Laird the Pathfinder and Patrol ; Messrs. Vickers 
the Sentinel and Skirmisher. And as the pairs are in all 
cases sister-ships, it will only be necessary to mention 
cne of each pair in the tables given above. 

I do not propose to discuss the relative merits of side 
armour versus deck armour. ‘There are high authorities 
in favour of both — of protection. Internal 
sloping armour undoubtedly gives better protection to 
machinery and boilers than the same weight of vertical 
side armour ; though there seems to be a prejudice afloat 
against letting shot—and particularly shell—get inside 
the ship at all. I have not seen any reliable reports from 
the experiences of the late war which would help to solve 
the problem, though possibly some such exist. 

At their official eight-hours full-speed trials the scouts 
achieved the following speeds ; and, as the twins in this 
respect were not all alike, for thesake of comparison I give 
them all. (See Table II.) The weather is not stated, 
though it was probably one of the causes of the differences 
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in the results. All eight vessels obtained their contract 
speed, but some of them with very little to spare. It will 
be noticed that the Elswick twins differ considerably in 
some respects from the other six vessels. They got the 
highest ey on trial. They are, roughly speaking, 200 tons 
smaller than the others. ‘I'hey are longer and narrower, 
and draw 2 ft. less water. They have six-cylinder engines, 
with ashorter stroke and higher number of revolutions, 
and they have no vertical armour; though in this respect 
they are on a par with the two Vickers vessels. Not- 
withstanding that the official tonnage of the Elswick 
twins is about 200 tons less than that of the other scouts, 
their displacement at the full-speed trials appears to have 
approached closely to that of the others. They are 
given as follows: —Adventure, 2725 tons ; Forward, 2780 
tons ; Pathfinder, 2808 tons; Sentinel, 2858 tons. The 
shallow draught of the Elswick vessels might, under 
certain circumstances, prove to be a great advantage ; 
though, on the other hand, a long, shallow vessel is more 
likely to pitch her screws out of water than a deeper 
one ; and there is a prejudice afloat against short strokes 
and quick-running engines. 

General Opinions on Scouting.—There seems to be an 
almost unanimous — amongt naval officers that 
efficient scouting will be of the highest importance in 
future naval wars ; though, on the other hand, there is a 
wide diversity of views as to what class and size of vessel 
will be most suitable for the purpose. 


Taste Il.—Results of Trials. 
Indicated 


Horse- 
| Power. 


Air Pressure 


Name. in Stokehold 


Speed. a 
Knots. /Revolutions 





25.42 
25.88 
25.16 
25.12 
25.34 
25.06 
26.07 27 
25.19 


15,850 2.3 


16,212 


Adventure .. 
Attentive 
Forward 
Foresight 
Pathfinder 
Patrol.. 
Sentinel : 
Skirmisher .. 
| 


18 
2.6 


Some distinguished officers have their eye on the 
Atlantic liners, and think that they would make better 
scouts than smaller vessels built for the purpose, on 
account of their high speed in all weathers, and their 
great coal capacity. But against this it is pointed out 
that they afford an immense target for either gun or 
torpedo ; that their machinery is greatly exposed ; that 
they are very costly ; that there are not enough of them 
of high speed under the British flag; and, finally, that 
they would in all probability be wanted for other and 
even more important purposes in case of a great naval 
war. 

Another school of thought seems to indicate large and 
powerful armoured cruisers as the proper vessels for 
scouting, on the principle that a reconnaissance, to be of 
any use, must be pushed home in spite of opposition, and 
that no vessel without armour could do this. There 
appears to be some force in this argument, though a 
reconnaissance in force would an operation of a 
different character from ordinary inshore scouting by 
small vessels, which could, if successful, return with the 
news, or transmit it direct or through an intermediate 
scout by wireless telegraphy. Armoured cruisers are 
somewhat costly vessels to be risked on scouting work, 
and they would probably be wanted for other duties. 

It is reported that the Japanese used their destroyers 
to a large extent for scouting purposes, and that they 
found them satisfactory. I have no direct or very reliable 
evidence on this point ; but even if they did so use them, 
it does not follow that they are the best class of vessel for 
scouting. TheJapanese probably used them because they 
were the only available vessels they had which were at 
all suitable for the purpose. Moreover, in gathering 
naval lessons from the Russo-Japanese war, it is necessary 
to bear in mind the peculiar topographical conditions of 
the area of operations. The Japanese base at Elliot 
Islands was on | about 70 miles from Port Arthur, so 
that scouts would not require a very wide radius of action 
during that particular - of the war; though the 
advent of the Russian Baltic Fleet probably required 
scouting over a more extended area, and with larger 
vessels, Another topographical feature of the Port 
Arthur campaign was the shallowness of the sea in this 
district, even far out from the land; and this, taken in con- 
junction with the absence of strong tides, made submarine 
mining on an extensive scale remarkably easy, and thus 
rendered scouting in large and deep vessels specially dan- 
gerous. On the whole, the results of the late war appear 
to have caused a slump in locomotive torpedoes, while 
there has been a brisk rise in submarine mines. 

Sea-going Qualities.—All the new scouts have high fore- 
castles ; and, so far as they have been tried, they are said 
to be excellent sea-boats, capable of steaming against a 
heavy sea, and maintaining a good speed under all 
ordinary conditions. As a practical illustration of this, 
I may mention that one of the Laird twins left Gibraltar 
in company with the Fleet a short time ago. All the 
ships started on their quarterly full-power trial, and in 
three hours the scout had run the whole squadron out of 
oe. including the Amethyst (turbine third-class cruiser). 
The scout attained a speed of nearly 25 knots with nine- 
tenths of her horse- er, a dirty bottom, full up with 
stores and coal, and deeper than her contract trial draught; 
and after the four hours’ trial was over she maintained a 
comfortable 18 knots, except in the Bay of Biscay, where 
she met what is described as three-quarters of a gale of 
wind, with a heavy head sea, against which her s 
never fell below 13.5 knots; and on arrival at Chatham 
aes enough coal left to steam another 1000 miles at 

nots. 


There appears to be no difference of opinion as to the 
ability of the scouts to ran down all destroyers in al! 
weathers, with the exception, perhaps, of the 30-kno: 
boats in a flat calm. ‘his has been proved in practice or 
more than one occasion. They can get 22 knots with hal! 
boiler-power ; and with their armament of tea 12-pounder 
(to be increased to fourteen in lieu of the 3-pounders 
they ought to make short work of half a dozen enemy’ 
destroyers, the scouts ere | their vitals protected, and 
affording a steadier gun-platform ; though, on the other 
hand, it is pointed out that they are themselves liable to 
torpedo attack, almost as much so as battleships, except 
—_ their high speed might make it more difficult to hit 
them. 

Comparison with the 1901 Design.—It may not be inap- 
propriate to compare briefly the eight scouts, as built, with 
the design worked out by Sir Philip Watts in 1901. The 
latter vessel had a length of 400 ft. between perpendi 
culars, with a beam of 44 ft., and was about 900 tons 
larger than the existing scouts, — ~ her estimated cost 
was practiclly about the same. er horse-power was 
about the same, and she was designed for a speed of 25 
knots with 500 tons of coal in her bunkers. But thefunda- 
mental difference between her and the scouts as built, 
lies in the fact that she had bunker capacity for 1200 tons 
of coal, although, of course, she would not have made 
25 knots when so loaded. ‘ 

This principle, of ships having a legend coal supply 
with a draught of water at which they can attain their 
contract speed, and a ‘“‘ full up’ supply, at which draught 
they cannot attain their full speed on first going to sea, 
is one which I believe is generally accepted and approved. 
It certainly appears to be reasonable and practical, in 
view of the great importance of a wide radius of action. 
With 1200 tons of coal in her bunkers, the 1901 design 
would have had a radius of action of 8500 miles at 10 
knots. This is more than double the endurance of the 
existing scouts ; and, as the principal complaint against 
the latter is their very limited coal supply, there are, no 
doubt, some officers who would prefer the earlier design, 
even with a slight reduction of speed on first going to 
sea; but with the certainty that the heavier ship wiuld 
maintain her speed better in rough water. 

Armament.—The 1901 design was intended to carry 
six 4-in. guns, protected by 4-in. armour, and a dozen 
machine-guns, unprotected. The armament (revised) of 
the scouts, as built, is fourteen 12-pounders and two 18-in. 
torpedo tubes, above water. There seems to be still 
some difference of opinion as to which of these two arma- 
ments is the most suitable for a scout; though I am 
bound to admit that there is a great preponderance in 
favour of the 12-pounder armament. 

Class.—The scouts form a class of their own, inter- 
mediate between cruisers and destroyers, designed to 
perform special and important duties, which, it is as- 
sumed, could not be properly performed by either of the 
other classes. But whether or no (in the words of the 

pular phrase) they are destined to ‘‘supply a long- 
felt want” is question which must be decided by the 
officers in command of our sea-going squadrons. 

It is the opinion of some high authorities that they 
are not worth the money spent upon them ; and, in this 
connection, it may be interesting to compare them with 
the class immediately above them, and the class next 
below them. ‘ 

The Sapphire and Amethyst are our two latest third- 
class cruisers; their official tonnage is 3000 (very little 
bigger than the scouts). The Sapphire made 22.4 knots 
on her trial, and cost, in round numbers, 230,000/. The 
Amethyst (turbine) made 23.6 knots, and cost, in rcund 
numbers, 227,0007. Both ships are armed with twelve 
4-in. guns. ; 

The next class below the scouts (omitting the some- 
what obsolete torpedo gunboats) will be the new ocean- 
going destroyers of 800 tons, all of which are to have 
turbine-engines ; they are to have a speed of 33 knots, to 
cost about 138,000/. apiece, and to be armed with three 
12-pounders and two torpedo tubes. ; : 

In comparing the scouts with the third-class cruisers, 
it does not seem reasonable to condemn the former on 
account of their much lighter armament, if their higher 
speed will enable:'them to perform some specific and 
important duty, which the latter could not perform. We 
do not assess m4) value of the Vulcan (torpedo depot ship), 
or the Maine (hospital ship), or the Aquarius (water 
carrier) in terms of their armament. High speed costs 
a great deal of money. Armament is cheaper, but will 
not take the place of speed. . 

In comparing the scouts with the new ocean-going 
destroyers, there can be no doubt that the latter will 
attain a much higher s on trial; but it does seem 
doubtful whether they will make suitable scouts, or carry 
fuel enough for the purpose. They are comparatively 
small vessels; and it is a well-known fact that the 
smaller the vessel, the greater is the difference between 
her trial speed and the speed she will be capable of 
maintaining at sea, And, conversely, the larger the 
vessel, the more closely will her ocean speed approach 
to that which she made on trial. 

It is searcely necessary to add that the new scouts are 
built with very fine lines; and though a personal inspec- 
tion of the two Birkenhead vessels would lead one to 
believe that they have no hollow lines, this may, perhaps, 
be an optical illusion. 





Water Suprty or Lincoty.—At a depth of 1563 ft. 
from the surface, water-bearing strata have been reached 
at the Lincoln Water Works at Boultham, on the outskirts 
of the city. From preliminary tests there is reason {: 
believe that the quality is quite satisfactory ; certainly 
there is no suspicion of brackishness. The authorities 
anticipate that the quantity available will be even greater 





than the estimate of 1,000,000 gallons per day. 
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NOTES FROM THE NORTH. 

Gtascow, Wednesday. 
Glasgow Pig-Tron Market.—A small business was done 
in the pig-iron market last Thursday morning, but prices 
continued on the upward scale. The transactions consisted 
of 5000 tons of Cleveland warrants at 483. 61. and 48s. " 
cash, and at 483. 94d. and 48s. 10d. one month. The 
closing quotations were 483. 6}d. cash and 433. 104d. one 
month. In the afternoon there was a slight reaction, 
and prices of Cleveland warrants declined, about 6000 tons 
being done at 483. 2hd., 483. 3d., and 48s. cash, 48s. 7d., 
48s. dd., and 483. 6d. one month. At the close sellers 
quoted 48s. 3d. cash and 48s. 74d. onemonth. On Friday 
morning pronounced weakness prevailed, and Cleveland 
warrants, opening at 483. cash, dropped to 47s. 74d., and 
after recovering 4d., closed with sellers at 47s. 8$d. cash. 
Forward warrants opened at 483s. 54d. one month, and 
then dropped to 483, 04d. one month, which was the 
figure named by sellers at the close. The turnover was 
10,000 tons. Hematite was quoted at 633. 6d. cash sellers. 
Business was quieter in the afternoon, and 6000 tons of 
Cleveland warrants were done at 47s. 104d. and 47s. 10d. 
cash, 483. 1}d. and 483. 2d. one month. Hematite was 
again quoted, but was 6d. lower at 633. cash sellers. 
The closing quotations for Cleveland were 47s. 10d. 
cash and 48s. 24d. one month. On 
the tone of the market was fairly good, and Cleve- 
land warrants were done at 47s, 10d., then 48s. 1d. 
cash, 48s. 5d. and 48s. 44d. fourteen days, and at 48s. 4d., 
then 48s. 6d., one month. The turnover amounted to 
10,000 tons, and closing sellers quoted 48s. = cash and 
48s. 6d. one month. ematite was nominally steady at 
623. 104d. cash buyers, and 64s. one month sellers. The 
settling prices were: — Scotch, 55s. 3d.; Cleveland, 
48s. if. ; hematite, 63s.; and Standard foundry iron, 
483. There was a better feeling in the afternoon, and 
about 5000 tons of Cleveland warrants changed hands 
at 483. 3d. cash, 483s. 2d. and 48s. 3d. fourteen days, 
and 48s. 7d. to 483. ota: one month. Hematite was 
again dearer at 633. 43d. cash buyers, but there was 
no dealing. On Tuesday morning the improvement con- 
tinued, and Cleveland warrants were done at 483. 44d. 
and 48s. 5d. cash, 48s. - and 48s. 94d. one month, 
closing with sellers at 483. 54d. cash and 483, 10d. one 
month. The turnover was nearly 10,000 tons. Hema- 
tite was quoted at 64s. cash sellers, with buyers at 633. 6d. 
At the afternoon session the market remained firm, and 
a small business of 3000 tons of Cleveland warrants 
was put through at 48s. 54d., 483. thd. and 483. 6d. cash; 
48s. 9d. and 483. 10d. twenty-four days, and at 48s. 10d. 
one month. The close was firm, with sellers at 483. 6d. 
cash and 483. 104d. one month. hen the market 
opened to-day (Wednescay) a firm tone prevailed, and a 
large business was done in Cleveland warrants at from 
48s, 44d. to 48s. 7}d. cash, from 48s. 54d. to 483. 94d. 
nine days, and from 483. 10d. to 49s. one month. e 
close was a trifle easier at 48s. 7d. cash and 48s. 114d. 
one month sellers. Some hematite changed hands at 
633. 9d. five days, and the total turnover was about 20,000 
tons. In the afternoon the tone was unchanged, and 
a good business of 15,000 tons of Cleveland warrants was 
transacted. The dealings were at 48s. 54d. to 483. 64d. 
cash, and at 483. 10d. to 483. 104d. one month, and at 
the close sellers quoted 48s. 7d. cash and 483. 11d. one 
month. Hematite was quoted at 64s. cash sellers. The 
following are the market — for makers’ (No. 1) 
iron :—Clyde, 65s. 6d.; Calder and Gartsherrie, 66s. ; 
Summerlee, 67s. ; Langloan, 693. ; and Coltness, 74s. (all 
shipped at Glasgow); Glengarnock (shipped at Ardros- 
san), 663. 6d. ; Shotts (shipped at Leith), 66s.; and Carron 
(shipped at Grangemouth), 67s. 6d. 


Sulphate of Ammonia.—There has not been a very big 
business done in sulphate of ammonia during the past 
week, and prices are ashade easier. The current quota- 
tion is round 12/. 7s. 6d. per ton, Glasgow or Leith, but 
dealing has taken place at 2s. Gd. per ton below that 
figure. The shipments last week from Leith Harbour 
anounted to 295 tons. 


Scotch Steel Trade.—General activity all round is still 
the prevailing feature in the Scotch steel industry. In- 
quiries have not been quite so plentiful of late, but the 
prospects are bright; and especially is this the case in 
regard to shipbuilding material, as Coe orders for new 
tonnage are expected to be announced shortly. An item 
of considerable interest at the present moment is the state 
of the American labour market. The fact that some of the 
larger coal-producing companies have agreed to concede 
the men’s demands for a rise in wages may end the dis- 
pute, but then the cost of production in the coal, iron, and 
Steel industries will be greater, and therefore, indirectly, 


Monday morning 


stevlmakers in this country may benefit. At any rate, 
the severity of the competition is likely to be rather less, 
and that would certainly be acceptable. The official 


selling prices for angles, plates, and bars, &c., are un- 
changed, and full prices are being paid for the business 
thst 18 passing. veral good inquiries have been in the 
market lately for Canada, and business has resulted. 








NOTES FROM SOUTH YORKSHIRE. 
a SHEFFIELD, Wednesday. 

’. William Cook.—The death has occurred, at the 
‘age of ninety, of Mr. William Cook, of the firm of 
essrs. William Cook and Sons, Limited. He was the 
ler of the firm of Messrs. William Cook and Sons, 
nited, steel, saw, and file manufacturers, Sheffield and 
sgow. He served his apprenticeship in Sheffield as a 
» maker, and when about twenty-two years of age he 
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went to Glasgow, where he spent the remainder of his 
usiness career. 








Local Companies. — An extraordin meeting of 
Vickers Sons and Maxim was held on Tuesday at the 
River Don Works. It was called to confirm three reso- 
lutions passed at the general meeting authorising the 
directors to take the necessary steps to secure certain 
alterations in the company’s Articles of Association. A 
meeting was held on the same day of Hadfield’s Steel 
Foundry Company, at which a resolution was confirmed 
authorising the directors to increase their capital by the 
issue of 100,000/. new capital in 10/. preference shares at 
44 per cent. interest. 


_ The Ironand Steel Trades.—There is increasing activity 
in several branches of the heavy trades, particularly m 
those having to do with war material. In some depart- 
ments overtime is being worked. In the engineering 
shops men are being more fully employed, and the 
foundries are very busy on heavy moulds and castings. 
The enormous demand there is for gas-engines, motors, 
cycles, and so on, is causing a heavy call for steel rolled 
to various sections, and some houses are doing well. The 
mills are very full of work. Firms who supply colliery 
stores are doing an er business. In the lighter 
trades the home demand is still quiet, but an increasing 
business is reported with several leading foreign markets. 
Competition, however, is exceptionally keen, and prices 
are low. 

The South Yorkshire Coal Trade.—Favourable circum- 
stances have combined to enable coalowners to defer the 
lowering of prices for house ques at present. The 
work of settling contracts for future supplies of coal 
is being proceeded with, in some cases at a slight advance. 
There is still a heavy demand for all classes of steam coal, 
and prices are very firm. The export trade is rapidly 
increasing. and more is going to the Continent. No 
difficulty is experienced in disposing of common fuels, 
and supplies are more plentiful. The coke market is 
steady, and quotations are well upheld. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrIpDLEsBRouGH, Wednesday. 
The Cleveland Iron Trade.—Y esterday there was a fairly 
numerous attendance on ’Change, and the market was 
steady and firm. A moderate amount of business was 
received, and genuine traders seemed more disposed to 
operate than has been the case of late. Probably this 
was owing to less fluctuation in warrants and the still 
improving statistical position. The steady decrease of 
Clevelan pig in the public warrant stores was regard 
as a very healthy state of affairs; and though the quan- 
tity of iron held there is still over 720,000 tons, it is 
app! to find that it is being reduced at the rate of 
,000 tons per month, which was the quantity with- 
drawn during March. No.3 g.m.b. Cleveland pig was 
firm at 49s. f.o.b. Merchants quoted that price, and 
some of the makersasked rathermore. No. 1 was 50s. 6d.; 
No. 4 foundry, 48s. 6d. ; grey, forge, 483.; mottled, 
73. 91. ; and white, 47s. 6d. East t hematite pig 
was in pretty good request, and quotations were fully 
maintained, the competition of est Coast makers 
having no detrimental effect on prices. For early deli- 
very of mixed numbers of local hematite, second hands 
named 68s. 6d., and some of the leading producers held 
out for 69s. No. 4 forge hematite was reported to be 
scarce, and was put at 65s. 6d. Thus hematite iron was 
very dear as compared with the value of Cleveland pig. 
Spanish ore showed no alteration. Rubio of 50 per cent. 
quality was 20s. ex-ship Tees. To-day the market was, 
if anything, rather stronger, but prices of makers’ iron 
were not changed. Middlesbrough warrants closed 
48s, 64d. cash buyers. 


Manufactured Iron and Steel.—Fairly good demand 
continues for manufactured iron and steel, and prices all 
round are maintained. Bar-manufacturers held a meet- 
ing this week and decided not to alter prices. A lot of 
work is being turned out, and this satisfactory state of 
affairs promises to continue, at all events, for some little 
time. The following are the current rates :—Common iron 
bars, 7/. 5s.; best bars, 7/. 15s. ; iron ship-plates, 7/. 5s.; 
iron ship-angles, 7/. 5s.; iron ship-rivets, 7/. 17s. 6d. ; steel 
bars, 7/.; steel 4 71.; steel —eenge. 61. 12s. 6d.; 
steel boiler-plates, 8/.; steel joists, 6/. 7s, 6d.; steel sheets 
(singles), 87.; steel sheets (doubles), 87. 5s., and galvanised 
sheets (24 gauge), 12/. 7s. 6d.—all less the customary 24 

r cent. discount. Heavy sections of steel rails are 

. 7s. 6d.; steel railway sleepers, 6/. 17s. 6d.; and steel 
railway chairs, 3’. 15s.—all net cash at works. 


Wages in the Finished Iron and Steel Trades.—The 
accountant to the Board of Conciliation and Arbitration 
for the manufactured iron and steel trade of the North of 
England, has just certified the average net selling price of 
rails, plates, bars, and angles for the two months ending 
February 28 last at 6/. 63. 7d., as compared with 6/. 3s. 6d. 
for the previous two months, and, in accordance with 
sliding-scale arrangements, vy = for April and May 
will : the same as prevailed during the preceding two 
months. 


Iron and Steel Shipments.—Last month the shipments 
of iron and steel from Middlesbrough were exceptionally 
good, totalling 156,426 tons, of which 111,441 tons were pig 
iron, 16,580 tons manufactured iron, and 28,405 tons 
steel. Of the pig iron shipped, 66,890 tons went to foreign 

rts, and 44,551 tons to coastwise buyers. Again Scot- 
and was the largest receiver with 31,095 tons. Germany 
imported 16,884 tons; Holland, 14,937 tons ; France, 7598 
tons ; Italy, 6673 tons; and Denmark, Belgium, and the 
United States each 4000 tons or over. Of the manufac- 
tured iron cleared, 6074 tons went abroad, and 8506 tons 
coastwise; whilst of the steel despatched, 18,115 tons 








went foreign, and 10,290 tons coastwise. India was ile 

biggest importer of both manufactured iron and steel, 1e- 

— 4387 tons of the former and 11,735 tons of the 
iter. 


Coal and Coke.—Coal is firmer. As is usual at this 
season of the year, deliveries of gas-coal are becoming less 
and less, but a good business is doing, and further nego- 
tiations for large contracts are reported. There is more 
demand for bunker coal, and quotations are moving He 
wards. Unscreened Durhams are now 93. 6d. to 10s. 3d. 
f.o.b. Manufacturing coal is selling well. Coking coal 
is firm, and a good deal has been sold for other purposes 
than coke-making. There is less coke on the market 
owing to a few ovens having been put out. Average 
blast-furnace qualities remain at 17s. delivered here, but 
little business is reported, consumers having made their 
contracts over the second quarter of the year. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—Large steam coal has been scarce, and labour 
difficulties in the American coal trade are also expected 
to have the effect of hardening values, although the accu- 
mulation of American stocks, which has been taking 

lace of late, will not be without influence in a contrary 

irection. The best large steam coal has been making 
14s, 9d. to 15s. 3d. per ton, while secondary qualities have 
ran, from 133. 3d. to 14s. 9d. per ton. The house coal 
trade has been active and firm ; the best ordinary descrip- 
tions have been making 14s. to 15s. per ton, while secon- 
dary descriptions have brought 11s. to 133. per ton; No. 3 
Rhondda large has made 14s. 6d. to 14s. 9d. per ton. 
Coke has shown little change; foundry qualities have 
brought 18s. to 193. per ton, and furnace ditto 163. 6d. 
to 17s. per ton. As regards iron ore, Rubio has been 
quoted at 18s. 6d. to 19s. per ton; and Almeria at 18s. 6d. 
to 18s. 9d. per ton, upon a basis of 50 per cent. of iron, 
and charges, including freight, insurance, &c., to Cardiff 
or Newport. 

The Swansea Valley.—The pig-iron trade has been 
fairly brisk, and an average output has taken place at 
Landore. Depression has been observed in the tin-plate 
trade, but it is nob at present very serious. 


Dowlais —There has been a heavy output at the Goat 
Mill of steel rails, we oy 8 100 lb. per yard, for the 
Buenos Ayres and Pacific Railway. A la consign- 
ment of steel sleepers has also been made to Egypt. The 
Big Mill has been engaged upon fish-plates for the Great 
Western Railway, and also for South America. 


The Forest of Dean.—A syndicate of North Country 
gentlemen have secured from Messrs. H. Crawshay and 
Co, Cinderford, the Union and Cannop and Prince 
Albert Colliery Gales. These valuable properties are 
situated in the Cannop Valley, in the neighbourhood of 
the Speech House, and they comprise in all an area of 
852 acres, the Prince Albert Gale containing 514 acres, 
and the Union and Cannop 338 acres. The coal tonnage 
is estimated to be nearly 13,000,000 tons. There are four 
seams of coal—viz., Yorkley, 2 ft. 6 in.; We. 
2 ft. 4 in.; Coleford Highreef, 4 ft. 8 in.; Trenchard, 
2ft. In addition the new company, of which Mr. M. 
Maclean, of Acklington, Northumberland, is the chief, 
commands another colliery property adjacent of 250 acres, 
containing 4,000,000 tons of coal. It is understood that 
the new owners propose development at once, it being 
intended to sink a pair of shafts equal to raising 1000 
tons per day. 








MANCHESTER ASSOCIATION OF ENGINEERS.—The annual 
meeting of the Manchester Association of Engineers was 
held Saturday, the 3istult., nearly 200 members being pre- 
sent. The Secretary, Mr. Frank Hazelton, presented the 
annual report, from which it appeared that the member- 
ship now amounted to 442 members, and the cash balance 
standing to the credit of the Association to 5437/. 7s. 11d. 
Various proposals for the inclusion of two additional 
classes in the Association—associates and graduates— 
were rejected. Mr. W. H. Hunter, chief engineer of the 
Manchester Ship Canal, was elected President of the 
Association, in’ succession to Mr. R. Matthews, who 
retired according to rule. At the close of the meeting, 
Mr. R. Matthews was formally presented with an illu- 
minated address, enclosed in a handsome silver casket, 
as a memento of the members’ appreciation of his excep- 
tional services to the Association during its jubilee year. 





Lonpon Exectric Power Suprty. — We commented 
last week on the preference given by the Government to 
the Bill by which the London County Council seeks 
powers for the supply of electricity, not only to Greater 
London, but to a vast area outside the domain of the 
Council. This Bill was read a second time, whereas 
the promoters of the compening Bills were only allowed 
the small satisfaction of a locus standi before the 
Committee to which the County Council’s scheme 
has been referred. The gentlemen responsible for the 
additional Electrical Power-Su ply Bill, however, re- 
lying on the intrinsic merits of the scheme they pro- 
posed, were not content with its being shelved in this 
way, and pressed the matter to a second reading. The 
second reading was opposed by the Government, the 
President of the Board of Trade expressing the hope 
that ‘‘the House would teach the promoters a lesson.” 
The result, of course, was a purely party division, in 
which the Bill was rejected by 248 votes against 51, so 
that it appears that everything is to be done to encourage 
the municipal trading of the London County Council, 
regardless of the past record of this body, or of the merits 
of other schemes. 
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VERTICAL COMPOUND TWO-CRANK INTER-COOLING AIR-COMPRESSOR. 
CONSTRUCTED BY MESSRS. ALLEY AND MACLELLAN, LTD., SENTINEL WORKS, POLMADIE, GLASGOW. 
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WE reproduce herewith, and on our two-page plate, 
|detailed drawings of two powerful ny 
|which have been constructed by Messrs. Alley and 
| MacLellan, Limited, Sentinel 
|the Naval Construction Works of Messrs. William 
Beardmore and Co., Limited, at Dalmuir. 
compressors are each driven by an independent 400- 
h power gas-engine of the Oechelhauser type, 
recently illustrated and described by us. The com-| vided for each engine, in addition to water-jackets 
| pressors supply air for the various pneumatic tools of | for the cylinders and piston-valve casings, The ajr 


orks, Glasgow, for 


ressors, 























the works, and also for operating the hammers in the 
smithy and forge. The system is especially inte- 
resting because it is on the regenerative principle, 
the exhaust air from the various tools being returned 
to the low-pressure system. Here, however, we pro- 
pose to confine ourselves to a description of the com- 
pressors themselves. 

The compressors, as shown in the general arrange- 
ment, Figs. 1 and 2, annexed, are of the vertical 
compound two-crank inter-cooling type, and each is 
designed to deliver 2300 cubic feet of free air per 
minute at two different pressures—namely, 30 lb. and 
100 lb. The coupling between the gas-engine and the 
compressor, which is shown in Fig. 2, is of the flexible 
type. It will be noted from Fig. 2 that one cylinder- 
casting forms both high and low-pressure cylinders, the 
cylinder piston being of the trunk type. The low- 

ressure cylinder is on the top of the piston, the 

igh-pressure being formed by the annular — left 
between the trunk and the cylinder walls. e two 
high-pressure cylinders in each engine are equal to 
224 in. in diameter, while the two low-pressure are 
37 in. in diameter, the stroke being 16 in. The engines 
are designed to do their full duty at 125 revolutions 
per minute, and inter-coolers and after-coolers are pro- 
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is first compressed in the low-pressure cylinder, then 
passed through the inter-cooler into the high-pres- 
sure cylinder, being finally discharged into the after- 
cooler, which has consequently considerably greater 
cooling surface; ultimately it passes into the air- 
receivers. The valve, of the piston type, is operated 
by a single eccentric as shown in Fig. 1. 

The air cylinders are illustrated in detail by Figs. 3 
to 5 on the two-page plate. Each is in one casting, 
and the details clearly show the arrangement of the 
water-jacket. The piston-valve chest, which is illus- 
trated by Figs. 6 to 11 on the two-page plate, is cast 
separate and is water-jacketed ; the cylinder-covers 
have also a cooling jacket. Figs. 10 and 11 are sec- 
tions through the main inlet and the high-pressure 
inlet respectively. 

The valve gear is of the combined mechanical and 
automatic type, with piston-valves for actuating the 
air inlet, and specially designed poppet valves for con- 
trolling the discharge. In the design the aim has been 
to reduce the clearance space, whereby an increased 
volumetric efficiency is attained. At the same time 
one of the troubles usually experienced in compressors 
—namely, broken valves—is overcome. The poppet 
valves are contained in special valve- boxes, and, being 
of the mitie> type, as will presently be explained, 
are very small in diameter. 

The piston-valve is illustrated in detail by Figs. 12 
to 25 on the two-page plate. This valve, which 
actuates the air inlet, is made up of numerous castings 
with special adjustable rings, the whole being bolted 
together on one heavy centre bolt, as shown in Fig. 12. 
The valve is driven by an eccentric from the crank- 
shaft, and controls the inlets to both high and low- 

ressure cylinders. The poppet discharge-valve chests 
or both the high-pressure and low-pressure systems 
are shown in Figs. 26 to 38. These are of exceptional 
design, and specially constructed to reduce the 
clearance space to a minimum. The valves are drop- 
forgings of the cup type, and are practically un- 
breakable. In the high-pressure chest there are six 
valves, while in the low pressure there are ten. Guides 
are arranged on the cover in order to ensure that the 
valves take their proper seat. 

Special control-gear has had to be provided because 
of the two pressures at which the engine works, and 
the details of the governor or control-cylinder and 
equilibrium valves are shown in Figs. 39 to 48. 
The governor and equilibrium valves are placed 
on the main inlets. On arise of pressure over 
that previously fixed, the governor admits air to 
the controller on the extended spindle of the 
piston, and an equilibrium valve shuts off any 
air from entering the cylinders. The machine 
then runs on a vacuum. The air inlet to the low- 
pressure cylinder is controlled by the low-pressure 
air, and the inlet to the high-pressure cyliuder by high- 
pressure air. If only low-pressure air is being used 
there is no compression in the high-pressure cylinders, 
and should high-pressure air only be required the 
compression is then in two stages—i.e., the high-pres- 
sure air supply is drawn from the low-pressure system 
until the pressure in the latter falls below that at which 
the governor is set ; the low-pressure inlet to the 
atmosphere is then opened, and the compressor works 
under normal conditions. 

Some details are also given on the two-page plate 
of the more interesting working parts of the 
engine. The main bearings, which are shown in 
Figs. 49 and 50, are cast in the lower crank-case, 
and are fitted with cast-steel semi-circular bushes 
lined with white metal. The caps are substan- 
tial, and are also fitted with cast-steel bushes lined 
with white metal. The connecting-rods are illus- 
trated in Figs. 51 to 54. They are of forged 
mild steel equal to Admiralty requirements, and have 
separate ends of cast steel lined with white metal. 
The surfaces on the rod ends are very large in order to 
ensure good running under all conditions. The wrist- 

in is shown in Fig. 55. The crank-shaft is a solid 
orging, with the cranks placed opposite each other, 
this arrangement being found preferable under the 
circumstances. 

The inter-cooler, which forms an interesting feature 
of the system, is shown in Figs. 56 to 58 on page 449, 
while the after-cooler is illustrated by Figs 59 to 61 on 
the same page. The heat which is generated during 
the compression of the air in each low-pressure cylinder 
tends to increase its volume, and unless the tempera- 
ture is greatly diminished by the passage of air 
through the inter-cooler, a greater power will be neces- 
sary to compress the air still further. Consequently, 
an efficient cooler to act on the air during its ge 
from the low-pressure to the high-pressure cylinder is 
of importance. The air is also couled after it leaves 
the latter, and before it passes into the air-receiver. 
The after-cooler is of very much greater capacity, 
as is shown by a comparison between the sectiuns, 
Figs. 56 and 59. The detail, Fig. 63, shows the 
form of bolt used for securing the upper and lower 
nlates, the bolt actually illustrated being that for the 
inter-cooler. 

ihe diagrem, Fig. 630n psge 459, is from a c.m- 





pound compressor, and shows the gain obtained over a 
single-stage machine. The line A B represents the 
adiabatic, A D the isothermal, and A F E C the actual 
work done in the cylinder. Then AF J K equals the 
work done in the low-pressure cylinder, and ECG J 
that for the high-pressure cylinder. But if the whole 
compression had been carried out in a single-stage 
machine, the power required would have been repre- 
sented by A BGK, or an extra amount of power 
equal to F BC E would have been required. This 
extra power would equal about 12 to 14 per cent. of 
the total for air at about 75 lb. pressure; or, in other 
words, the power required to compress 100 cubic feet 
of free air to 100 lb. pressure in a single-stage machine 
would amount to 18 indicated horse-power. But - if 
the same work were done in a two-stage machine, 
where the best ae arrangements were used, then the 
power required would only amount to 15.7. Where air is 
required for higher pressures even more marked saving 
is obtained. At 500 1b. pressure it requires 40 horse- 
power to compress 100 cubic feet in a single stage, but 
with compound, and inter-cooling, the power necessary 
is only 30 horse-power ; thus a saving of 25 per cent. 
is effected, and if this is carried up to 2000 lb. pressure, 
and, say, four-stage compression is employed, the sav- 
ing amounts to 45 per cent. 

The lubrication throughout is of the forced system 
with pene on age ge oil-pump. The machine 
being entirely closed, the crank-case forms a suitable 
receiver, wherein a sufficient quantity of oil can be 
stored to enable the compressor to run for long periods 
without attention, a little oil being added at intervals 
to keep up the level. The depth of oil in the crank-pit 
is kept at about 14 in, to 2 in., and holes are bored 
through the complete length of the crank-shaft with out- 
lets at the various bearings. The connecting-rods also 
have holes to correspond with grooves in the bottom 
bushes ; oil is forced to the cros3-head pin about two- 
thirds up the connecting-rods, two holes being drilled 
to allow of a supply of oil being sprayed on the 
trunks, 

It may be generally added that the floor space occu- 
pied by this type of compressor is comparatively small. 
All the working parts are easy of access through large 
doors in the crank-case, as shown in Figs. 1 pe 2;and 
it will be noted that the working parts are few, and 
that no glands are used, sv that there is less likelihood 
of complete stoppage. 

As to theefliciency of this type of compressor, tests 
were recently made with an engine with a guaranteed 
output of 300 cubic feet of free air per minute, and 
with a working receiver pressure of 100 lb. to the 
square inch. These engines run at 230 revolutions per 
minute, and the time taken to fill the receiver from 
the atmospheric pressure of 30.2 in. was only 1 minute 
44 seconds, the volume swept by the piston in the 
interval having been 363.5 cubic feet of air; the indi- 
cated horse-power of the air cylinders in this case was 
46.5. The continued test showed an average of 305 ft. 
per minute compressed to 100 lb. The isothermal 
compression of the same quantity of air would require 
40 horse-power, and the adiabatic compression 54.6 
indicated horse-power. The temperature of the cool- 
ing water at the inlet was 44 deg. Fahr.. and at the 
outlet 78 deg., a difference of only 34 deg. Fahr. 





‘*“NAVAL ENGINEERS AND ADMIRALTY 
POLICY.” 


- To THe Epitor or ENGINEERING. 

Sir,—There has ay never been so great a public 
interest taken in the efficiency of the Royal Navy as at 
the present, and, writing from an almost life-long experi- 
ence of naval matters, 1 may safely say that at no time 
has the position of the naval engineering profession, or 
the status of the naval engineer officers, excited so much 
concern, and ae a: so, as during the last few months. 
This is not to be wondered at, as the new scheme of naval 
training announced in the statement of Admiralty policy, 
recently issued, pivots entirely upon the status which 
engineering is to occupy in the future economy of the 
Navy. The important letter of Mr. George Hepburn, of 
Liverpool, which was published in the last issue of your 
valuable paper, comes, therefore, at a most opportune 
moment, and, with your permission, Sir, I will endea- 
vour to answer in detail, and as briefly as possible, the 
various poiuts which that letter contains ; but to do so, 
and to avoid confusion, I pray you to kindly grant me 
sufficient space in your hospitable columns to repeat the 
questions which Mr. Hepburn has already asked :— 

Q. ‘Do the titles which the engineer officers have 
a carry any powers of control whatever ”” 


A. No. 
Q. ‘‘ Are the powers of control the same now as prior 
to sonalves the new titles *” 


A. Yes. 

Q. ‘‘Are the men in the engineer branch under the 
military control of their officers ?” 

A. No. bit 

. “Does the engineer branch rank as a ‘civil,’ as 
differentiated from a ‘ military’ branch ?” 

A. Yes. ; , 

Q. ““What is the ms peg between the engineer 
complement of a battleship or armoured cruiser and 
total complement *” 

A. About one-third; and the engineer brarch also 





forms about 35 per cent. of the whole of the sea sery.¢ 
personnel of the Navy. 

Q. ‘‘In the case of any serious events or accidents in 
the engineer department, leading to the trial of thie 
responsible engineer-officer by a court-martial, how is t!.e 
court constituted ?” 

A. Entirely by executive officers, whose engineering 
knowledge is practically nil. 

Q. ‘‘How are the professional reports on technical 
subjects of the responsible engineer officer of a ship for- 
warded *”” 

A. The reports of the responsible engineer officer are 
submitted to the captain, who may revise them in any 
way he pleases, and they are then forwarded under the 
signature of the captain only, the signature of the pro- 
fessional engineer officer being suppressed. 

‘*How many years are engineer cadets trained at 
the Keyham College and at practical engineering work 
in the dockyard ?” 

A. Five years, leaving at about the age of twenty-one. 

Q. ‘‘How many years have these officers to serve at sea 
before they become chief engineers—i.e., senior engineer- 
lieutenants, wearing 24 stripes on their uniform ’” 

A. At least 114 years, by which time they are 32 or 
33 years of . But officers of this rank who will be 
promoted during the next five years will have served a 
minimum of 13 years, and will average from 34 to 35 
a" “gh a <a . L = 

. ** At about what age are engineer officers appointed 
as ‘ Chiefs’ on battleships?” - 

A. At about 38 to 40 years—i.c., after 17 years’ service 
afloat subsequent to their 5 years’ apprenticeship. 

Q. ‘‘ What is the rank and title they would hold in 
such a position, and at what age do the executive officera 
reach equivalent rank and title?” 

A. The title of the engineer officer is ‘‘ Engineer-Com- 
mander.” An executive officer reaches the rank of 
‘*Commander” at about 32, or at least six years sooner 
than the engineer officer. The next rank in the engineer 
branch is ‘‘ Engineer-Captain,” which is reached at about 
50 years of age, and here the difference between the two 
branches is more marked still, being about eight or ten 
years. It will be seen, therefore, that the promotion of the 
engineer officers is very slow compared with the executive 
officers. Also, the percentage promoted to the two 
highest ranks of Engineer-Captain and Engineer- Admiral 
is ridiculously small. 

Q. “Prior to 1902 it was the frequent practice of ths 
Admiralty t> appoint junior engineer officers to senior 
positions, and to withhold the pay and rank of those 
senior a. I{as this demoralising practice been 
stopped ?” 

A. The appointment of junior officers “in lieu” of 
seniors has been stopped, but only to reappear in another 
form. For example, engineer officers on promotion to 
‘‘engineer-commander” continue to receive the pay of 
the lower rank of *‘engineer-lieutenant ” for at least four 

ears. This has no parallel in any other branch of the 

avy, and cannot but be the cause of great dissatisfaction. 

Q. “Is it a fact that, under the new Admiralty scheme 
of training, stokers may be promoted to so-called ‘mecha- 
nicians,’ and placed in charge of a watch at sea?” 


A. Yes. 

Q. ‘Will such appointments displace engine-room 
artificers who have served a legitimate apprenticeship to 
an engineering trade, and become skilled artisans?” 

A. Yes. Obviously, the displacement of skilled artisans 
by promoted stokers cannot be as efficient an arrangement 
as the present system; but it appears to be the deliberate 
object of the new scheme. 

Q. ‘‘Is it a fact that the engineer officers under the new 
scheme may cease all connection with the engineer branch 
just at the age when their accumulated engineering ex- 
perience is of the greatest value?” 

A. Yes; but this is contrary to the opinion of the 
engineering institutions, which unanimously decided that 
when once an officer became an engineer he should always 
remain an engineer, as being the policy most certain to 
preduce maximum efficiency. 

Q. ‘‘ Assuming that the engineer officer under the new 
scheme will receive a thorough and adequate training, 
both practically and technically, at about what date will 
he be eligible for appointment as chief engineer of a 
battleship?” 

A. About fifteen years hence—i.¢., 1921. 

Q. ‘* Will he receive promotion at an earlier age than 
the present engineer officer *” 


A. Yes. : . 
Q. ‘Will he be a ‘military’ as differentiated from a 
‘civil’ officer ?” 


A. Yes. : 

Q. ‘* Will he receive greater pay?” ; ; 

A. Yes; because, on account of his earlier promotion 
to the various grades, he will receive the higher pay ot 
these grades at much younger ages. - 

Q. “Will he receive greater retiring allowances?” _ 

A. Yes; because the new creation, being all executive 
officers, will receive at least the retiring allowances 

ranted to the present executive officers, which are much 

igher than ion received by the present engineer 
officers, service for service. ; 

Q. ‘Will their titles and uniform be the same as the 
present engineer officers ?” % 

A. No; the present engineer officers have a distinctive 
title and uniform. The future engineer officers will be 
military, or executive, officers, and will have the same uni- 
form and titles as the present executive, or military, 
officers, 2 4 ; ' 

Q. “‘Is there a representative of the engineering bran: h 
of His Majesty’s Navy on the Board of Admiralty ? 

A. No; the engineering policy of the Navy is directed 
by officers of the executive branch only. 

Q. **What is the probable influence on the future engi 
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neer officers of the prejudicial and repressive policy of 
the Admiralty towards the existing engineer officers and 
artificers ?” 

A. It can only result in rendering engineering duties 
very unpopular amongst the cadets trained at Osborne 
and Dartmouth, and creating suspicions in the minds of 
the cadets and their parents, or guardians, as to the 
career and position the cadets will ultimately follow and 
occupy, and the value to be attached to the assurances of 
the Admiralty with regard to those who undertake engi- 
neering duties. J . eet 

As regards the artificers, nothing but friction and 
trouble can ensue between them and the mechanicians, as 
each class will feel that it has been placed in an anomalous 
and difficult ition with regard to the other, and this 
will render the | task of the engineer officer of the new 
creation much more arduous than ever,-in spite of the 
better position he, as an executive, or military, ofiicer, 
will hold in the disciplinary economy of theship. The 
stoker class should be encouraged by the creation of 
‘ warrant-officer” rank ; but there are many methods of 
employment for stoker warrant officers other than that 
proposed in the new scheme. 

It will be seen from the pais answers that, in 
spite of all that was expected after the promulgation of 
Lord Selborne’s Memorandum of 1902, nothing has prac- 
tically been done to place the existing engineer branch in 
the position it should occupy in order to obtain its maxi- 
mum efficiency. The future changes which that Memoran- 
dum indicate, and which are confirmed by the statement 
of Admiralty policy recently issued, acknowledge to 
the fullest extent the truth of the contentions of the naval 
engineer officers, and of the great engineering profession 
of the country, that the engineer branch should become 
incorporated with the military branch of the Royal Navy, 
and that the engineer officers should be given proper 
military disciplinary control over their men. 

All that has been asked for will be conceded automati- 


cally when the officers who are being trained under the | M 


new scheme are occupying responsible positions, in charge 
of the machinery of our ships of war ; but this will not 
for about another fifteen years ; and what is to happen in 
the meantime, while the military officers of the new 
creation are being trained afloat in the engine-rooms? 
Yet, from the earliest the existing engineer officer has a 
far more difficult task in maintaining discipline in hisown 
department than the present executive or military officer 
has, and the faculties and tact of the existing engineer 
officers are all the greater, became more called upon. 

The authors of the new scheme have performed a t 
task ; but in doing so they appear to have legislated en- 
tirely for the future of fifteen years hence, and to have 
closed their eyes to the necessities of the present, which 
are as acute as those which existed before the appearance 
of the Memorandum of 1902. What the engineering pro- 
fession of the country—and in such I include the naval 
engineers—is concerned about is that the present position 
of the naval engineer branch should be as efficient as it is 
possible to make it. 

In announcing the Memorandum of 1902, Lord Selborne 
stated as follows :— 

‘The strength which unity gives to the Service can 
hardly be over-estimated; yet in respect of this very 
matter a strongly anomalous condition of affairs exists.” 
And in referring to the unfortunate distinctions between 
the various naval branches, and in testifying to the high 
traditions of the present engineer branch, he further said 
that “the scheme would not be complete if it did not 
include changes designed to harmonise as far as possible 
the position of the present officers of the engineer branch 
with the spirit of the future organisation.” 

It is strange to reconcile these statements with the indif- 
ferent official attitude that has since been exhibited towards 
the existing engineer branch. To anyone conversant 
with its history, or acquainted with its necessities, ° it 
must be abundantly evident that the meagre changes 
which followed the issue of the Memorandum of 1902 
have not only utterly failed to harmonise the position of 
the present engineer branch with the spirit of the future, 
especially in disciplinary status, but that even in the 
less important matter > pay the promises contained in 
the Memorandum have not been kept. 

The professional engineering training of all future 
naval officers, and the mechanical training of all the 
rank-and-file of the Navy, including boys and men of the 
seaman class, stokers, boy artificers, and mechanicians, 
is now being entrusted to the officers of the present 
engineer branch. With regard to the mechanicians, the 
Admiralty have ordered that the engineer officer of each 
ship will be responsible for their efficient and speedy 
training in the whole of the duties of watch-keepin 
charge. The engineer officers appreciate the trust reposed 
in them, notwithstanding the extra responsibility placed 
ipon their shoulders ; but I may be forgiven for sayin 
hat in all the changes and difficulties inherent to suc 
an advancing profession as theirs, they have never been 
afraid of difficulties, and have welcomed responsibility. 
't will therefore be seen that not only are the existing 
cngineer officers responsible for the engineering efficiency 
{ the present Navy, but that the whole success of the 
ew scheme of naval bape in engineering work, and 
therefore the engineering efficiency of the Navy in the 
‘uture, must rest also upon their shoulders. Yet these 
ae the officers who are apparently not considered worth 
vf being harmonised with the spirit of the future, whic 
they are, nevertheless, directed to educate and train ; nor 
wre they deemed fit to be entrusted with the necessary 
di sciplinary machinery to enable them to cope efficiently 
vith the important duties of their profession and to 


govern their department properly. 

All the concessions which have for so many years been 
P hown to be necessary by Admiralty Committees and by 
the engineering profession tend to the removal of differ- 


ences and to the establishment of that unity which the 
Admiralty admit to be so essential an element of strength 
to the Navy. These differences would have been removed 
years ago except that jealousy of the increasing import- 
ance of the engineering profession, and prejudice against 
its members, stopped the way. There is, unhappily, 
reason to suppose that these things are still factors in 
the prevention of necessary reform, even in this engi- 
neering age; and I fear, Sir, that until they are overcome 
by the pressure of public opinion they will continue to 
: a direct and standing menace to the efficiency of the 

eet. 

I am, Sir, your obedient servant, 
April 2, 1906. A Naval ENGINEER. 





To THE EpiTor oF ENGINEERING. 

Srr,—A correspondent in the last issue of ENGINEERING 
asks certain questions with regard to the ition, &c., 
of engineer officers of the Royal Navy. Of course he 
knows the answers to them as well as anyone; but as 
others of your readers may imagine that these questions 
are ‘‘ posers” to those who do not take the same view as 
your correspondent, I beg that you will allow me space 
for brief replies :— 

1, 2, 3. The powers of control of engineer officers are 
just the same as they were formerly. They have absolute 
control of all the men of the engine-room department 
when they are working in that department; but they 
have no power to inflict punishment on the men. The 
only person who can inflict any punishment is the captain 
of the ship; he has authority to delegate certain minor 
punishments to the cecond-in-command and to the senior 
marine officer—the latter for purely yp! offences 
only. This power might certainly also be delegated to 
the chief engineer officer ; but the majority do not desire 
it in my experience. 

4. Article 170 of the King’s Regulations and Admiralty 
Instructions (1906 edition) states :—‘‘ The officers of His 
ajesty’s Navy are divided into the following branches— 
namely, a Military Branch, an Engineer Branch, a 
Medical Branch, and a Civil Branch, comprising all 
other naval officers.” The term ‘‘military branch” has 
been from long usage confined to those who fight the 
guns, &c., of the ship. 

5. In a battleship about one-fourth ; in an armoured 
cruiser it varies, but is, roughly, about one-fourth of the 
total complement. 

6. The court is composed of executive officers, in 
accordance with the Naval Discipline Act, &c. In the 
same way, a civil court on shore is not composed of 
experts in the particular branch to which the accused 
belongs. In either case the accused can call expert 
witnesses on his behalf. 

7. By the captain of the ship, who alone conducts all 
official correspondence. The position is analogous to that 
of the manager of a private tirm, whose subordinates do 
not sign for the firm, even on matters connected with 
their particular department. 

8. Golteney cadets remain at Keyham College for four 
years ; backward cadets for five years. Included in this 
is the time at practical engineering work in the dock- 
yard, and also the time (about one-quarter of the whole 
course) spent at general educational subjects unconnected 
with engineering. 

9. About 24 years as engineer sub-lieutenants, followed 
by 8 years as engineer-lieutenants (junior list). 

10. Age varies. Many officers attain this position at 
forty. It may be pointed out, however, that the more 
important position is that of ‘‘chief” of a large and fast 
cruiser. Also that the age is determined solely by the 
necessity for finding employment for the undue propor- 
tion of officers in the senior rank, and is not regulated 
only by the experience of the individual officer. 

11. hagincerectamander in practically all cases, equi- 
valent to a commander in the executive line. Under the 
new regulations every engineer officer will me an 
engineer-commander at the age of about thirty-eight or 
thirty-nine. The average age of an executive officer be- 
coming a commander may be taken as about thirty-five, 
but it must be noted that only about one-half of the 
executive lieutenants can ever attain the rank of com- 
mander ; the remainder must serve as lieutenants till they 
retire. Just at present, owing to the increases in the 
numbers of the higher lists, the promotion of executive 
officers is better than it has ever been before; but after 
next year the conditions will be as described above. 
Further, it should be remembered that the executive 
officer enters the service at about the age of 13 or 14; the 
engineer cadet enters at 144 to 16}, and remains on shore 
for at least the next four yeare. 

12, 13. Yes. 

14. Yes, to some extent. But there is no necessity for 
an engine-room artificer to have served any apprentice- 
ship before he enters the Navy, and the work of a skilled 
artisan has nothing to do with engine-room or stokehold 
watch-keeping work. The engine-room artificers are 
entered as skilled artisans, and in future they will be 
confined chiefly to their legitimate trades. Selected 
stokers will be trained to perform the routine engine- 
driving work ; the artificers will repair and maintain the 
engines. The prospects of warrant and commissioned 
rank for the artificers are in no way lessened by the 
granting of warrant rank to stokers. 

15. Yes; a proportion of them. The fact that some 
officers will relinquish engineering duties on promotion 
to commander will not lessen the efficiency of those who 
continue at engineering work, nor will it reduce the 
efficiency of the service if sufficient senior officers are 
retained. 

16. At about the age of thirty to thirty-three. 

17. He may do so if he is a good officer; he will be 
placed on exactly the same footing as all other executive 





officers. On the other hand, unlike the present engineer 


officers, his promotion will depend on selection. He will 
not be promoted by rotation, and undoubtedly many of 
the future engineering officers (like those of other branches) 
will never become commanders. 

18. He will be a military officer, because he will have 
been entered and trained as such. The present engineer 
officers are entered and trained solely as engineers. As 
stated in reply to question 4, the engineer officer is not a 
civil officer. 

19. No; rather less in the junior ranks. 

20. No; on the average, much less. The few who rise 
to A top of the profession will receive more. See 11 
and 17. 

21. No; they are entered and trained as executive 
officers, and will wear executive uniform. The present 
engineer officers entered the Navy as engineers only, and 
therefore wear the corresponding uniform. 

22. No. The head of the engineering branch is an 
engineer-vice-admiral at the pe gy He is the pro- 
fessional adviser to the Board of Admiralty, and, as 
such, quite independent, and supreme in his department. 

23. Impossible for any one to say; probably bad, 
judging by the tone of tbiees criticism, On the other 

and, what ought the influence to be when the great con 
cessions which have been granted to engineer officers and 
artificers in recent years are taken into account, and when 
it is remembered that all the present officers entered the 
Service with their eyes open, on a definite contract, 
which has more than been fulfilled? The present 
officers were not forced into the Navy; they came 
in because it offered them good prospects of acareer. As 
the Admiralty have changed their lot for the better, 
what legitimate grievance have they? I am tempted to 
draw your correspondent’s attention to the parable of the 
labourers in the vineyard. 


April 4, 


Yours truly, 
NAVAL OFFICER. 





‘* ELECTRIC MAIN WINDING PLANT.” 
To THe Epitor or ENGINEERING. 

Srr,—The article in the current issue of ENGINEERING 
descriptive of an electrical winding apparatus for raising 
25 ewt. of shale from a pit 420 ft. deep in 25 seconds puts 
forward a theory of the comparative work of acceleratin 
and of raising the load in vertical shafts, which I would 
crave a few lines of your space to rectify. 

It must by no means be taken for granted that ‘‘ one 
of the great difficulties in making an economical winding 
plant, whether steam or electric, is the enormous work 
to be done for a few moments in accelerating the cage at 
every lift.” Continuous diagrams taken from winding- 
engines all disprove this; although the mean pressure on 
the piston is greatest in the initial strokes, yet the piston 
speed is then low, and the horse-power ditto. It is when 
the full running speed has been reached about mid-shaft 
that the development of power is at its maximum, and 
that is really the moment of the “peak of the winding 
load.” This peak seems to correspond, in the Cobbin- 
shaw apparatus, to about 120 H.P. net—i.e., the work of 
raising 25 cwt. at 23 ft. per second, taking it that at the 
meetings the cages, tubs, and ropes are all counter- 
balanced, and that only the working load is being lifted. 

How has the implied result of a maximum resistance 
calling for 400 horse-power been arrived at? No such 
demand can arise in a case like this, nor would the usual 
steam winding-engine of less than 200 horse-power be able 
to meet it, if it should arise. These engines are run with 
the throttle-valve thrown wide open ; they normally give 
out every foot-pound they are worth, and they cannot 
quadruple their maximum output of power at a special 
period. Where would they obtain this access of force? 

The conclusion may be checked by taking probable 
weights for all the masses which are me | accelerated at 

obbinshaw, and running out the calculation, when it 
will be found that some 20 horse-power only are utilised 
in adding the 2 ft. 4 in. per second to their speed of 
movement, and that at a time when the actual horse- 
power is small, on account of the slow vertical movement 
of the cage at the beginning of the wind. 

The effort of acceleration is thus insignificant, in com- 

rison with the current effort of lifting ; and the special 

eatures which have been introduced into this plant to 
overcome an imaginary difficulty are the result of a mis- 
conception of the dynamical problems involved in the 
winding of coal from a shaft—an operation extremely 
familiar in this country, and of which many technical 
analyses have been recorded by mining engineers, and are 
available forstudy by electricians who may be proposing 
to conduct experiments in this direction. 


: Your faithfully. 
London, April 3, 1906. Minine ENGINEER, 








“THE LAWS OF FRIOTION.” 
To Tur Eprtor or ENGINgERING. 

Sin,—I was extremely pleased with the illustration of 
‘friction varying as the normal pressure” described by 
ror correspondent, Robert 8. Ball, Jun., in your issue of 

March 16, 1906. It occurred to me that it may be shown 
by asimilar method that the friction is irrespective of the 
areas of the bearing surfaces. Thus, by taking a piece 
of wood or other suitable material, say, about 18 in. 
long, section at one end 2 in. by 1 in., section at the other 
end lin. by 2in., and supporting this on the fingers or 
a couple of rulers, the same movements occur as described 
by your correspondent ; although, when supported at the 
ends, the area of the bearing surface at one end is twice 
that at the other. 


Yours truly, 
Frep. C. Hvuxnam. 
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For Description, see 
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TRADE UNIONS AND THE LAW. 


WHEN the results of the recent General Election 
were made known, it was recognised that the 
Labour Party would be a power to reckon with in 
the new House of Commons. It has been antici- 

ated for some time that a Bill would be introduced 

y the Government to amend the law relating to 
trade unions; but, in view of the report of the 
Royal Comunission, it was hoped that the Govern- 
ment would refrain from interfering with the prin- 
ciple recognised in the Taff Vale case—namely, that 
trade unions could be sued and made liable ina 
corporate capacity. 

The report contained the following e :— 
‘*The objections against disturbing the te as laid 
down in the Taff Vale case appear insurmountable. 
There is no rule of law so elementary, so universal, 
or so indispensable as the rule that a wrong-doer 
should be made to redress his wrong. If trade 
unions were exempt from this liability, they 
would be the only exception, and it would then be 
right that that exception should be removed. 
That vast and powerful institutions should be per- 
manently licensed to apply the funds they possess 
to do wrong to others, and by that wrong inflict 
upon them Rainy perhaps to the amount of many 
thousand pounds, and yet not be liable to make 
redress out of those funds, would be a state of 
things opposed to the very idea of law and order 
and justice.” The above passage is taken from the 
report of the Commissioners who were appointed 
by the late Government to inquire into the law 
relating to trade unions. While they agreed on 
little else, they all agreed with the above declara- 
tion of what ought to be the law; and it is well 
that this declaration should be constantly brought 
to the attention of those who now have the duty of 
amending that part of the law which affects the 


1 relations of capital and labour. 


The events of last week were doubtless followed 
by employers first with interest, then with appre- 
hension, and, finally, with dismay. The Govern- 
ment introduced a Bill to amend the law in favour 
of trade unions, That measure, as it stood, was 





open to serious objections. It was opposed by 
members of the Opposition because it went too 
far, and by the Labour Party for the reason that 
it did not go far enough. Time was to show 
whether either, and, if s0, which, of these two forms 
of opposition was to prove successful, or whether 
the measure as introduced would be accepted as a 
compromise. For ourselves, while we recognise 
that the law relating to trade unions requires 
amendment; while we were prepared: to con- 
gratulate the Attorney-General upon his refusal 
to interfere with the fundamental principle which 
was laid down in the Taff Vale decision—namely, 
that a trade union, as a body, may be held liable 
for wrongs—we cannot but deplore the fact that 
his Bill went far beyond the recommendations 
made by the Royal Commission on Trade Disputes. 
Summarising the effect of the Bill, the Attorney- 
General said :—‘‘ We remove the fetter which is 
placed upon the 7 of unions by the action 
of conspiracy. e give them permission, so long 
as they observe the law as it affects individuals, 
to carry out their own policy upon. lines which 
commend themselves to their favourable considera- 
tion, and we allow them to know beforehand 
whether the conduct which they propose to pursue 
will, or will not, be in accordance with the law. 
In the second place we restore and give legislative 
sanction to the exercise of the right of ful 
persuasion. In the third place.we so define and 
regulate the application of the law of agency as to 
obviate the injustice which. I have. indicated and 
given instances of. . . . We give them the right 
to disapprove of or repudiate acts which have been 
done in their name, but without their approval or 
sanction.” 

On the day when he gave utterance to these 
sentiments, the senior Law Officer was in favour of 
maintaining the Taff Vale decision. After intro- 
ducing proposals by which the liability of unions 
for the acts: of their agents was to be restricted, he 
said, in language which we shall repeat because it 
puts the case as well as it can be put, and because, 
in view of subsequent events, it is likely to be 
recorded in the history of trade-union legislation : 
—‘* The argument one hears is, ‘ Why trouble to 
very carefully define ‘‘ liability; why trouble to re- 
concile the law of agency with the administration 
of bodies of this kind ; why not say ‘‘ No action shall 
be brought ?”’ But just let me ask the House to 
face that proposition. It is that, however great 
and ruinous the loss that may be suffered by 
an individual, however unjustifiable the conduct 
of the union which may occasion that loss, even 
in the case of that conduct having been carried 
out by means of funds controlled by the union, 
yet those funds are not to be made liable to redress 
claims consequent upon that loss... . If you 
place them in this position, you will have to deal 
with claims on the part of other bodies also 
entitled to the consideration of Parliament, who 
may ask that the same privilege be extended to 
them... . You would propose class privileges, 
and in the old days of our law these immunities 
of class existed—they were the privileges of the 
aristocracy, and they have been abolished. Do 
not let us create a privilege for the proletariat, 
and give a sort, of benefit of clergy to trade 
unions. .. . / Are honourable members sure that 
it is wise to remove from these unions, and par- 
ticularly from the agents employed, a sense of 
responsibility ? They are often swayed by passion, 
by excitement, and by feeling.” . He went on 
to point out that Mr. Bell, M.P., and another 
labour leader had recognised that a claim for com- 
plete immunity could not be fairly made. Sospoke 
the lawyer and the man, the man who had not yet 
felt the pressure which was to be brought to bear 
upon him, and the Government for whom he spoke, 
by the Labour Party. Only two days later a Bill 
was introduced by Mr. Hudson which contained the 
following clause :—‘‘ An action shall not be brought 
against a trade union, or other association afore- 
said, for the vanity ¢ of damage sustained by any 
person or persons by reason of the action of a 
member or members of such trade union or other 
association aforesaid ;” and this Bill was passed on 
the second reading by a large majority. 

As a result of these extraordinary events, em- 
ployers, and those who are not members of trade 
unions, are face to face with the solemn fact that 
before the close of the present session these 
bodies may be placed in a position above and 
beyond the law. So-called peaceful picketing is, 
alas! for the future to be allowed. ‘It shall 
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be lawful for one or more persons, acting on 
their own behalf, or on behalf of a trade union 
in contemplation or furtherance of a trade dis- 
pute, to attend, peacefully, and in a reasonable 
manner,at or near-a house or place where a person 
resides or works, or carries on his business, or 
happens to be, if they so attend merely for the pur- 
pose of obtaining or communicating information, or 
of persuading any person to work or abstain from 
working.” 

It follows from this that works may be beset by 
hordes of strikers, who are to be at liberty to per- 
suade workmen to throw down their tools and 
leave the premises. So far as we can see at pre- 
sent, an unfortunate workman may be driven 
out of house and home, his wife and children 
may be allowed to starve, without his having any 
redress against the organisation, or the officials 
of the organisation, who proved his undoing. 
The results of the sagenil immunity of trade 
unions may best be tested by applying them 
to the facts of a reported case. In Quinn ». 
Leathem, the appellant, an officer of a trade 
union, in combination with other members of the 
union, with a view to securing the dismissal of non- 
union men, first induced a servant of the respon- 
dent to break his contract with the respondent ; 
secondly, he induced a customer of the respon- 
dent, by threats of calling out the customer’s men, 
to withdraw his custom ; and thirdly, he induced 
the respondent’s servant to leave his service. It 
was held that, under the present law, there hid 
been a conspiracy to injure, for which an action for 
conspiracy would lie. In that case the employer 
had said’to the union officials: ‘‘No; but I will 
tell you what I will do. I will pay their fines to 
the union; I will let them join, so that my 
men may be all working exactly within your 
rules;” and the answer was: ‘‘ That is not enough 
for us; they must be punished, they must walk 
the streets with their wives and children for 
twelve months before they are allowed to be 
employed, and if necessary they must starve.” The 
present law gave redress against the union ; by the 
suggested changes the remedy would be entirely 
removed. Thus are tyranny and oppression to be 
legalised. 

No doubt there are few unions which would have 
recourse to such methods; but penal laws are not 
made for those who observe, but for those who defy 
the ordinary principles of justice. Take another 
instance. In the Glamorgan case damages to the 
extent of many thousands of pounds was wantonly 
inflicted upon employers. The union was compelled 
to pay. The Bill under discussion would have not 
only protected the union funds in that case, but 
welll have declared that the very acts complained 
of were themselves lawful, so that no action could 
be brought even against the individual officers who 
carried out the instructions of their union. The 
following clause, which is to be found in the Bill, 
seems to justify the above conclusion :—‘‘ An act 
done by a person in contemplation or furtherance 
of a trade dispute shall not be actionable as a 
tort on the ground only that it is an interference 
with the trade, business, or employment of some 
other person, or with the right of some other 
person to dispose of his capital or his labour as he 
wills,” 

Tt is well within the bounds of possibility that 
the Upper Chamber may think it their duty either 
to ignore the Bill as amended, in the sense desired 
by the Labour Party, or else to amend it so as to 
restore it to the condition in which it was originally 
oe to the House of Commons by the Attorney- 

eneral, Either course would be justifiable. The 
Bill asks for more than was recommended by the 
Royal Commission on Trade Disputes. That body 
would allow peaceful picketing so long as the 
person picketed was placed under no apprehension ; 
the Bill now before the House of Commons legalises 
picketing simpliciter; the Commissioners were 
unanimous in supporting the principle of the Taff 
Vale decision. Mr. Hudson’s Bill not only nullifies 
that decision, but declares that no action shall be 
brought against any union for anything done in the 
course of a strike. The Bill places members of 
trade unions in a position of far greater security 
than that which they enjoyed before the famous 
decision. They could then be sued individually for 


wrongs committed by them ; the Government of 
the day would make them entirely immune. We 
venture to think that the House of Lords will 
hesitate long before they concede this principle of 
immunity to a section of the electorate. 





THE CORPUSCULAR THEORY OF 
MATTER. 


In oe his fifth lecture on the above subject 
at the Royal Institution, on Saturday last, Professor 
J. J. Thomson, F.R.S., said that in his last lecture 
he had considered the nature of the forces which 
hold together the atoms in the molecule of a com- 

ound. He had pointed out that for stable equi- 
ibrium it was necessary that at some spot the 
force between the two acting masses must increase 
as the distance between the two increased, and had 
also shown that it was possible to build up out of 
the corpuscles and of positive electricity an atom 
which would possess this property in certain 
directions. 

Thus, taking the simple system containing three 
corpuscles as represented in Fig. 1; thenif the force 
acting on a particle on the line at right angles to 
A B were considered, it would be found that its 
character varied somewhat as represented by the 
ordinates to the curve shown to the right. That is 
to say, close up to A B the force would be very strong, 
and a repulsion, and would continue to be a repul- 
sion till the particle attracted reached the point p, 
after which it became an attraction, increasing at 
first as the "sass moved outwards, after this be- 
coming smaller again, and finally, at great distances, 
vanishing. A positively-charged particle placed at p 
would therefore be in stable equilibrium. There 
were, he continued, two other directions E and F, as 
indicated by the dotted lines, in which there was a 
position of equilibrium for a positive particle. These 
three axes were analogous to the supposed properties 
of the carbon atom, as suggested by Van t’ Hoff and 
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Le Bel ; but whilst these physicists assumed that 
the carbon atom was attractive only in certain 
directions, on the hypothesis just stated the atom 
would be attractive in all directions, but along 
some axes only would equilibrium be possible. 

The point p in the figure represented the position 
of equilibrium for a charged particle, but there 
was also a position of equilibrium for an uncharged 
particle. In the latter cases the forces acting were 
due to electrostatic induction. Thus a light pith ball 
was attracted by an electrified body, even though 
itself uncharged, and similarly a piece of soft iron 
was attracted by a magnet. The direction in which 
the uncharged body moved depended upon the dis- 
tribution of the forces acting. In a uniform field 
of force there would be no motion, but in a non- 
uniform field the body moved to the stronger parts 
of the field. This motion was quite independent of 
the sign of the electricity on the attracting body. 
Referring to Fig. 1, it would be seen that if the 
uncharged particle lay to the left of the point p, it 
would move in, and no position of equilibrium 
would be found. If, however, it lay just to the right 
of p, it would move out wards, as at first the negative 
force increased in this direction, and would find a 
position of equilibrium at q, where this force was 
& maximum. It would appear, therefore, that a 
stable molecule might be built up even if the con- 
stituent atoms were uncharged. 

This could be illustrated, he continued, by an 
experiment due to Lord Rayleigh, in which a soft 
iron ball was acted on by two magnet poles of the 
same sign placed close together. Midway between 
the magnets the force acting on the ball was zero, 
and it was also zero at an infinite distance. 
Hence there must be some point where the force 
was a maximum, and at this point the iron ball 
would be in equilibrium. By trial two such 

ints could be found, one on either side. If, 

owever, a second similar system of poles were 
placed next the first, then there would not be four 
positions of equilibrium, but only two. Similarly, 
if a system having four such positions of equilibrium 
were joined up to a second similar system, the 
number of positions of equilibrium would be di- 





minished. Thus, with the carbon atom —C— there 


were four such positions, and we got compounds 
such as 
H 


| 
aT i 
H 


If, however, two carbon atoms were brought to- 
gether, so that one of the directions of stable equi- 
librium in each coincided with that of the other, we 
should get, not eight positions of equilibrium, }ut 
six, and thus have compounds such as 


74 
HOH 
| ae 


and if still more directions of equilibrium coincided, 
we should get first compounds such as 


H H 
C=C 
4 \ 
H H 
H—C=C—H. 


It was also possible for positions of equilibrium 
to be found, if the charges were suitably distributed, 
when the acting masses were ‘‘ rigidly electrified ” 
and electrostatic induction impossible. 

It appeared, therefore, that atoms in a molecule 
might be held together by forces of different types. 
In one case the constituent atoms might be charged 
with electricity, and in another case be held together 
by forces corresponding to those of electrostatic 
induction, or finally by forces due merely to the 
arrangement of the electricity inside the atoms. 

It was very difficult to determine whether or no 
the atoms in chemical compounds were charged. 
The molecules, of course, were neutral. In some 
compounds there was, however, evidence that the 
atoms were charged, whilst in others there was 
none. This evidence was of an indirect character, 
and mainly of an optical nature. The presence of 
charged atoms in a compound should affect the 
refractive index of a body. If the atoms were 
not charged, it should be possible to calculate the 
refractive index of a compound by simple addition 
of the refractive indices of its elements. But if 
the atoms did carry a charge, this would no longer 
hold, since the presence of a system of posi- 
tively and negatively charged bodies would affect 
the index of refraction. Much work had been 
done in determining the refractive index of chemical 
compounds, and from these it appeared that the 
law stated above held if the value of the indices 
for the component elements could be taken as dif- 
ferent, in different classes of compounds, or, in 
other words, were made to depend on the nature of 
the combination. This is what would be anticipated 
if in one class the atoms were charged, and in the 
other not. 

Further evidence in favour of the view that in 
some cases the atoms of a compound carried charges 
was afforded by the rotation of the plane of polari- 
sation of light by certain compounds, the constituent 
atoms of which did not possess the property, as for 
example, sugar. This rotation of the plane of 
polarisation was ensily explained if the atoms of 
the compound were charged, but not otherwise ; so 
that here again was evidence that in certain com- 
pounds the elements carried a charge. Neverthe- 
less, direct evidence on the point was difficult. 

Returning to the constitution of the atom, a 
highly important question was the number of cor- 
puscles in the atom of H. This problem had been 
attacked along three separate lines of argument, 
each of which was, perhaps, open to criticism, so 
that no one of them taken by itself could be held 
to settle the question ; but the concurrent evidence 
obtained along the whole three lines of investiga- 
tion might be held to be, in the aggregate, worthy 
of that credence which could not be granted to any 
one line of research taken individually. : 

The first of these methods of attacking the 
problem was based on the influence of the mole- 
cule on the dispersion of light. According to tle 
accepted electro-magnetic theory, light consisted 
of electric and magnetic forces travelling throuyh 
space. If this space were filled with gas mvlc- 
cules, of which the constituents were charged, 
these would be set in motion by the field, so that 


i 


and, finally, 
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the medium would, as it were, be “loaded” by 
them, and as energy would have to be expended 
by the light, it would not travel so fast. Moreover, 
light of different wave -lengths would move at 
different speeds, and the speaker had found that 
in the case of a mon-atomic gas, with atoms made 
up of negative corpuscles distributed through posi- 
tive electricity, the index of refraction should be 
given by the following expression :— 

e@+s_ 1 _m™M 371 

w—-1 Vie E 6X 
where V is the volume of the atoms of the gas in 
lc.c.; m the mass of a corpuscle ; e its charge; 
M the mass of the carrier of the charge E of 
positive electricity ; A the wave-length of the light, 
for which the refractive index is »; and 8 the 
density of the gas. 


m 
As 





was known for the corpuscle, and the 


e 
refractive index could be measured, it was pos- 


sible to determine for such a gas the value of or 
the ratio of the mass to the positive charge. Suf- 
ficient experiments had not been made on mon- 
atomic gases to permit of testing this, but Lord Ray- 
leigh had found at least nothing exceptional in the 
dispersion of helium, so that it seemed permissible 
to apply the formula stated to the case of hydrogen, 
for which the refractive index had been accurately 
determined for different wave-lengths. From this it 


appeared that the value of a was about 1.25 x 10-4, 


so that the unit of positive electricity would seem 
to require about the mass of the hydrogen atom, 
and there could not, therefore, be very many cor- 
puscles in an atom of H. Of course, this conclu- 
sion was open to the criticism that hydrogen was 
not a mon-atomic gas; but, nevertheless, the 
method, though indirect, indicated that the mass 
of the unit charge of positive electricity was about 
equal to the hydrogen atom. 

The second line of research was based on the 
fact that when a gas was exposed to the Réntgen 
rays it gave rise to a secondary radiation, due to 
the corpuscles in the atoms being suddenly jerked 
off. The strength of this secondary radiation was 
proportional to the number of corpuscles present in 
the atoms, and the proportion sent out to one side 
of the primary radiation could be shown to be 

Te4 
> N *’, where n was the number of molecules, 
. m- 
and N the number of corpuscles. 

Comparing this formula with the results of ex- 
periment, it appeared that in the case of air the 
number of corpuscles was only about twenty-five 
times as great as the number of atoms, and experi- 
ments on other gases showed that the number varied 
proportionately to the densities or atomic weights, 
the energy scattered sideways in the case of H 
being only one-fifteenth as much as in that of air. 

The third way of attacking the problem was based 
upon the resistance which matter offered to rapidly- 
moving electrified particles, such as were emitted 
from radium, and would, Professor Thomson said, 
be dealt with in his next lecture. 








THE STEEL TRUST'S RECORD. 

Tue United States Steel Corporation's results 
are always of interest to the iron and steel trade of 
the United Kingdom. For 1905 the record was 
unique in the history of the company. The quan- 
tity of iron ore mined was 18,486,556 tons, as com- 
pared with 10,503,087 tons; and the quantity of 
coke manufactured, 12,242,909 tons, as compared 
with 8,652,293 tons; the output of the blast-fur- 
haces (pigiron, &c.) was 10,172,148 tons, as against 
7,369,421 tons; the steel ingot production was 
11,995,239 tons, as against 8,406,378 tons ; and the 
make of rolled and other finished products was 
9,226,368 tons, as against 6,792,780 tons. The 
procuction in practically all departments exceeded 
very materially all previous records ; the remark 
‘apples to the iron ore, the coal and the coke 
departments, as well as to the traffic handled 
y the transportation lines. The manufacture of 
shed products for sale exceeded by 1,029,154 

the output in 1902, which was the highest 
‘luction in any previous year. It is pointed out, 
ever, that the average prices received in 1905 
or most of the tonnage were somewhat less than 
the prices obtained in 1902. The report makes 
reference to the necessity of continued large out- 
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lays upon the property. During last year the 
expenditure for additional property acquired, for 
new construction, and for unusual replacement, 
equalled 37,890,548 dols. ‘‘It is due to the liberal 
expenditures made during the last four years in 
improving and expanding the properties,” the 
report states, ‘‘ that it was possible to accomplish 
the record-breaking results in production and 
handling of business achieved in 1905, and, con- 
sequently, to realise the amount of net earnings 
recorded for the year.” It is also shown that, 
notwithstanding these outlays made for the pur- 
pose of increasing the producing capacity of the 
subsidiary companies, these companies have only 
succeeded in maintaining their position in the 
trade. In 1901 they produced 43.2 per cent. 
of the pig iron manufactured in the United 
States; in 1905 their proportion was 44.2 per 
cent. In 1901 the companies produced 66.2 
per cent. of the Bessemer and open - hearth 
steel ingots; in 1905, 60.2 per cent. While no 
desire is felt to control the steel industry, ‘*it is 
considered important that the Steel Corporation 
should endeavour to hold its own, and to do this 
the expenditure of large sums of money from time 
to time is obviously imperative.” As an indication 
of the efficiency attained by the different plants 
under the arrangement of the subsidiary com- 
panies, allusion is made to the fact that it was 
rendered possible last year to re-establish wages for 
the army of labourers on the basis which existed 
in 1901, notwithstanding that the prices received 
for the commodities produced and sold were mate- 
rially less in 1905 than they had been in 1901. 

In order to facilitate comparison with the pre- 
vious year—which, we may remind the reader, 
was a poor one, although that fact detracts little 
from the achievements of 1905—we give below a 
table of production :—- 











— 1905. 1901. Increase. 
tons tons tons 
Iron ore mined Re .. 18,486,556 10,503,087 7,983,469 
Coke manufactured . 12,242,909 8,652,293 3,590,616 
Coal mined .. ae” 2,204,950 1,998,000 206,950 
Limestone quarried a ..| 1,967,355 1,393,149 574 206 
Blast-furnace products .. .| 10,172,148 7,369,421 2,802,727 
Steel Ingot Production, 
Bessemer ingots .. i 7,379,188 5,427,979 1,951,209 
Open-hearth ingots 4,616,051 2,978,399, 1,637,652 
Total ingots .., 11,995,239 8,406,878 3,588,£61 
Finished Products for Sale. 
Steel rails .. ee s ° 1,727,055 1,242,646 484,409 
Blooms, billets, &c. = 1,253,682 932,029 321,653 
Wire and wire products .. 1,283,943 1,226,610 57,333 
Other finished products .. 4,961,706 38,391,495 1,570,211 











Total finished products 9,226,886 6,792,780 2,433,606 

The improvement in earnings is equally striking ; 
for 1904 the net revenue of the different properties 
owned and controlled (after deducting expendi- 
tures for ordinary repairs and maintenance, as also 
the fixed charges of the subsidiary companies) was 
73,176,522 dols. For 1905 the aggregate of net 
earnings, computed on the same basis, is given 
as 119,787,658 dols. ; and this is the amount, too, 
after deducting 6,307,190 dols. of profits earned 
by the subsidiary companies, but not yet realised. 
The increase, it will be seen, is over 46} million 
dollars, or more than 50 per cent. The appro- 
priations out of this 119,787,658 dols. of net 
earnings for sinking funds, for depreciations, 
replacement, extinguishment, and numerous other 
funds, and for additional property snd im- 
provements of various kinds, have been on 
an enormous scale. The call for interest on the 
Steel Corporation’s own bonds was only 23,056,437 
dols., but 13,587.910 dols. was set aside for the 
extraordinary replacement funds (being the regular 
provision for the year), 5,844,981 dols. more for 
depreciation and extinguishment funds (also the 
regular provision for the year), and 2,232,172 dols. 
still more for the special depreciation and re- 
placement funds; also 1,689,999 dols. was con- 
tributed for sinking funds on the bonds of sub- 
sidiary companies, and 4,691,413 dols. for sinking 
funds on the Steel Corporation’s own bonds. 
This makes the year’s appropriations for the 
various funds as much as 28,046,475 dols. But 
the year having been such a prosperous one, appro- 
priations of 26,300,000 dols. further are taken from 
surplus income, 16,300,000 dols. on account of ex- 
penditures made on authorised appropriations for 
additional property and construction and for dis- 
charge of capital obligations, and 10,000,000 dols. 
for contemplated appropriations and expenditures 





of the same sort ; so that, altogether, no less than 
54,346,475 dols. has been taken out of the year’s 
income to provide for debt reduction through the 
sinking funds, and for new property and for depre- 
ciation and replacement. 

In their report to the shareholders, the directors 
go over the affairs of the yearin detail. The manu- 
facturing departments of the subsidiary companies, 
they state, were operated throughout the year with 
little interruption. The production of pig iron, steel 
ingots, and finished products for sale exceeded 
that of any previous year. The production of 
finished products for sale, practically all of which 
tonnage was “en to customers, exceeded by 
1,029,154 tons the output in 1902, which was the 
highest production in any previous year. The 
average prices in 1905, however, were somewhat 
less than the prices in 1902 The position in rela- 
tion to the export trade—that relating to the dis- 
posal of the ‘‘ surplus,” about which we heard so 
much three or four years ago—is explained in the 
following extract :—‘‘ Satisfactory results have 
been obtained in the export trade. During the 
year exports amounted to 953,858 tons of manufac- 
tured products. The prices received for exports 
were materially in excess of those previously 
received, and approached more closely domestic 
prices. It is the policy of manufacturers to keep 
the furnaces, mills, and transportation companies 
in operation to their full capacity whenever prac- 
tical ; obviously this is wise. It results in lower 
cost of production, and therefore influences lower 
prices generally to the domestic purchaser ; and it 
secures continuous employment to the wage-earner. 
For these reasons it is sometimes deemed proper 
and desirable to sell for export at prices lower 
than domestic prices what would otherwise be sur- 
plus products. If a contrary policy should be 
adopted, the general cost of production would be 
increased, the employés would at times be idle, 
and balances of trade between foreign countries 
and this country would be changed to the prejudice 
of the latter. This policy has been adopted, and 
is practised generally throughout the business 
world. However, trade conditions during 1905 
enabled manufacturers of steel in this country to 
realise fair prices for their exported commodities.” 

One obtains a fair idea of what the Steel Cor- 
poration has accomplished in the short period of its 
history from the statement in the report, which 
furnishes a summary of the expenditure upon 
additional property and construction and for pay- 
ment of capital liabilities. The capital expendi- 
tures for the period from April 1, 1901, to 
December 31, 1905, representing the acquisition 
of additional property and new construction, have 
reached an aggregate of 106,938,891 dols. In 
addition, bonds and other obligations have been 
paid off to the amount of 57,615,201 dols. Alto- 
gether, therefore, the outlay on capital account, 
and for the reduction of capital liabilities, has been 
164 554,092 dols., and of this, 127,965,305 dols. 
has been provided out of earnings or surplus 
income. ‘The subsidiary companies have autho- 
rised extensive appropriations for construction 
and improvement work for the year 1906. On 
January 1, 1906, the amount unexpended on these 
appropriations (exclusive of requirements for con- 
struction of new plant in the Chicago district) was 
approximately 61,500,000 dols. Probably 20 per 
cent. will, however, not be expended until after 
January 1, 1907.” Although the capacity of the 
producing furnaces and mills located at Chicago 
and vicinity has been materially increased from 
time to time, it has not kept pace with the in- 
creased, and rapidly increasing, consumption tribu- 
tary to this location; and therefore a large per- 
centage of this tonnage is now supplied from Eastern 
mills. In consequence of these conditions it has 
been decided to construct and put into operation a 
new plant, to be located on the south shore of 
Lake Michigan, in Calumet township, Lake County, 
Indiana, and a large acreage of land has been pur- 
chased for that purpose. It is proposed to construct 
a plant of the most modern standard, and to equip 
the same completely for the manufacture of pig 
iron, Bessemer, and open-hearth steel, and a great 
variety of finished steel products. 








RECENT PROGRESS IN MAGNETO. 
OPTICS: THE ZEEMAN EFFECT. 
Tue name of Professor P. Zeeman, of the Am- 
sterdam University, who lectured at the Royal 
Institution last Friday evening, has been promi- 
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nent in the scientific world since 1896, when he 
observed that the lines of a spectrum appear 
broadened and separated into several lines when 
the source of light is placed in a powerful netic 
field. Some such effect had been anticipated, but 
the search for it had been given up as hopeless. 
The Zeeman effect has not caused the stir which 
the first great verification, in 1888, of Maxwell’s 
electro-magnetic theory of light produced. The 
electric waves of Hertz, who died at Bonn on New 
Year’s Day, 1894, lend themselves to brilliant de- 
monstrations, and we can scarcely realise now what 
applied electricity meant before the days of electric 
waves. The Zeeman effect hardly permits of de- 
monstration in the lecture-hall ; it has not, so far, 
directly advanced applied science, and its principle 
is best explained by the electron theory. But the 
effect is theoretically of the highest importance, 
and we shall see from Professor Zeeman’s discourse 
that the experimenter has overtaken the theorist. 
In investigating the Zeeman effect we are approach- 
ing fundamental problems. 

araday, the lecturer stated, opened the domain 
of magneto-optics by demonstrating, in 1845, that 
the magnetic field rotates the plane of polarisation ; 
but Faraday could not establish any action of the 
magnetic field on the source of light—-any change of 
the spectrum lines. His notes, dated Royal Insti- 
tution Laboratory, March 12, 1862, said :—‘‘ Not 
the slightest effect, neither on polarised, nor on 
unpolarised light.” While Professor Zeeman was 
investigating the Kerr effect—the reflection of light 
from magnetised iron mirrors—at the University of 
Leiden, in August, 1896, he noticed that the two 
sodium D lines, as separated by a Rowland con- 
cave grating—much more suitable for all such work 
than lenses—to a distance of about 1 millimetre, 
became broadened when a strong magnetic field of 
15,000 c.g.s. units was turned on. The change 
was only small, though larger than he expected, 
and the illustrations showed the sodium lines 
broadened to about three times their original width. 
He has since succeeded in multiplying many single 
spectrum lines, splitting them into doublets, trip- 
lets, and even nonets, and the reality of the phe- 
nomenon has been confirmed by many workers. 
The dark absorption lines have been likewise split 
up, but the absorption bands of bromine, iodine, and 
some other vapours have resisted all attempts of 
resolution. 

The electron theory of H. A. Lorentz, of Leiden, 
which distinguished ponderable matter, ether, and 
electrons, explains some of the phenomena in a 
simple manner, and Professor Zeeman considered 
it was unnec to dwell on electron theories in 
the land of Maxwell, Kelvin, Johnstone Stoney, 
and J. J. Thomson. Each spectrum line indicated 
that something was oscillating at a certain fre- 
quency pec | to the position of the particular 
line. If the frequency were increased by some 
means, the line would be broadened on the violet 
side ; if decreased, on the red side. We may 
imagine the oscillations to be apenas by elec- 
trons, and we can resolve the movements by 
assuming three groups of electrons, all of the 
same oscillation frequency p, one group oscillating 
in straight lines to and fro, and two oscillating in 
circles, the one clockwise, the other anti-clock- 
wise. 

An electron mode! was on the lecture-table. Two 
balls, representing electrons, were fixed on a hori- 
zontal axis, which joined the centres of two 
circles, whose planes were at right angles to this 
axis. If we place the model in front of us 
and imagine the lines of magnetic force parallel 
to the axis, looking thus at right angles across 
the field, we can understand that the field 
should not affect the rectilinear oscillations, but 
would accelerate the one circular vibration, and 
retard the other by the same small amount v, so 
that we shall see three vibrations of frequencies 
p. p+, p — wu. Thus the spectrum line should 
change into three lines, and photographs of the 
triplets of iron and zinc lines were shown by Pro- 
fessor Zeeman. When we look parallel to the lines 
of magnetic force, each line appears split into two 
components. All these rays are polarised, since 
we deal with vibrations in particular directions ; 
and if we extinguish, with the aid of nicols, in 
one half of the field of view the one component, 
and in the other half the other component, we 
recognise that the two lateral components are 
circularly polarised, the one to the left, the other 
to the right. There is not, and should not be, 
any trace of elliptical nor rectilinear polarisation 





in this case, and no observation, Professor Zeeman 
stated, had given him greater pleasure than this 
experiment. In the first - mentioned case — 
looking at right angles to the magnetic lines of 
force—the two lateral lines would be linearly 
polarised, and when the separation was not carried 
far enough, the edges of the broadened lines would 
mark the polarisation. 

Professor Zeeman then showed an experiment 
due to Righi, which he could not fully explain. 
A sodium vapour flame was placed between the 
poles of an ps ain the pole-pieces were 
pierced, so that the light of a lamp could pass right 
through the poles and the flame, marking a yellow 
disc on the screen. When a nicol was interposed, 
the field became dark, and when the field was 
turned on, a yellow spot was seen. 

The amount of the change in the frequency—the 
wu above mentioned—depends, according to Lorentz, 
on the e/m, the ratio of the charge of the electron 
to its mass. Professor Zeeman had first deter- 
mined this e/m, and found it to be equal to 10’; 
that is, about 1500 times larger than the on 
carried by the hydrogen ion in electrolysis. e 
know now that in cathode rays the ratio of the 
charge carried by the negative electrons to their 
mass has the same value, and we conclude 
hence that the majority of the spectrum lines 
are due to vibrations of negative electrons, and 
that the same negative electrons are present 
in all the elements. Our readers will find a fuller 
exposition of these problems in our accounts of 
Professor J. J. Thomson’s recent lectures. Pro- 
fessor Zeeman, of course, referred to Thomson’s 
work, and also to Preston, Schuster, Lodge, 
Larmor, Michelson, Becquerel, Cotton, and others. 

That the electrons concerned in his spectroscopic 
phenomena were negative and not positive cor- 
puscles, the lecturer continued, resulted from the 
sign of the polarisation effects. But not all the 
observations which he and others had made could 
be explained on the simple lines above indicated. 
Thus the one of the two sodium lines D, split into 
four components, the group consisting of two pairs 
of more closely approached lines, and the D, line 
gave a sextet, six lines at equal distances. In other 
elements are observed groups of 5, 6, and 9 lines, 
difficult to account for. The theory of the relation 
between the rotation of the plane of polarisation 
and the resolution of the spectrum lines, and of 
the phenomena, occurring in the immediate vicinity 
of absorption lines, has especially been studied by 
W. Voigt, of Gottingen. The rotation of the plane 
of polarisation for rays of light propagated along 
the magnetic lines of force is very small in all 
gases and vapours, and its demonstration requires 
special appliances.* Horizontal interference bands 
—we will call them fringes to avoid misunderstanding 
—were forthis purpose produced by placing a system 
of quartz wedges with Seslonee’ edges close to the 
slit, and a nicol on the other side of the slit, in front 
of the Rowland grating. Professor Zeeman held 
a piece of glass in the beam; the fringes were 
not affected. But a piece of quartz shifted the 
fringes. If we designate the parallel fringes by f,, fs, 
J, &c., then in the middle portion, covered by the 
substance under test, the fringe f, might be shifted 
downward, so.as to coincide with f, or f,, or upward, 
according as the rotation of the plane of polarisa- 
tion was negative or positive ; a shifting by one 
fringe represented a difference of 180 deg. In the 
case of sodium vapour, the fringes crept up on 
the outside of the two components of the absorp- 
tion doublet, and down again inside between the 
two lines, forming there a kind of hazy U curve 
instead of a straight bar; and in this way the 
lecturer had observed a rotation amounting to as 
much as 400 deg. The sense of this rotation 
between the two components was opposite to 
that of the rotation on the outside of the lines, the 
one set of fringes having been displaced upward, 
the other downward. e steep slope of the 
fringes indicated, however, that the effect was 
limited to the immediate neighbourhood of the 
bands, and fell off rapidly with the distance. Very 
diluted vapours and narrow slits were most suitable 
for these experiments. The phenomena, and those 
to which we pass, change with the experimental 
conditions, and Professor Zeeman had to content 
himself with showing a series of curves and photo- 
graphs — originals and enlargements — and with 





* The first accounts of similar experiments by Cor- 
bino, Macaluso, and hmauss, seemed to contradict 
theory, and the experiments were hence repeated on 





Voigt’s suggestion by Zeeman, Hallo, and Geest, 


yas out the beautiful agreement between 
oigt’s predicted theoretical curves and his experi. 
mental results. : 

In addition to the rotation of the plane of polari- 
sation, the lecturer pr ed, we should notice 
double refraction effects near the absorption bauds, 
because the vapour behaved like a doubly refracting 
substance. or light traversing the vapour at 
right angles to the magnetic field, this refraction 
was not symmetrical with regard to the two sides 
of either of the lines D, or D,, the vapour acting 
on the one side like a itive crystal, and on the 
other side like a negative crystal. A fringe, which 
ought to be a horizontal line cut by the two vertical 
bars D, and D,, was bent down to the left of D,, 
bent up to the right of D,, and formed a kind of 
S curve between the two lines D, and D,, some- 
what as indicated in the diagram. [Our readers 
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may remember that Professor Wood, of Balti- 
more, and others have made similar observa- 
tions on sodium vapour in electric fields.| The 
refraction is thus of opposite sign on the two 
sides of each sodium line, and the further illustra- 
tions showed what occurred within the absorption 
lines or bands themselves, especially in the D, 
band. This band, as we mentioned already, can be 
split up into four components, giving three spaces 
between the four lines, and in each of these spaces 


each fringe is distorted into a kind of Sf curve, 


The audience thus saw the more or less straight 
fringes of both sides of the D, band connected by 


somewhat shadowy S bridges. The double refrac- 


tion phenomena of the D, line—a sextet in a strong 
field, in weaker fields a triplet—are of a some- 
what different character. 

Returning to the general features of the Zeeman 
effect, the lecturer remarked that the magnitude of 
the magnetic separation depended upon the inten- 
sity of the magnetic field—he has applied fields of 
25,000 units—and if spectroscopes were more handy 
instruments, the Zeeman effect—Professor Zeeman 
did not himself use this term—would be very 
convenient for determining the intensity of a mag- 
netic field in absolute measure, not only at one 
point. In a field whose intensity was maximum in 
the central portion, the six lines of a certain mer- 
cury sextet (line 4358) widened out in that portion. 
The original photograph was reproduced, and Pro- 
fessor Zeeman also demonstrated that the glow of a 
small mercury vacuum tube became much brighter 
when the tube was placed in a magnetic field of a 
certain strength. 

Professor Zeeman next referred to the series of 
lines which Rydberg, Runge and Paschen, Kayser, 
Hartley, Preston, and others have distinguished in 
the apparently irregular grouping of the spectrum 
lines. The laws of these oscillations were simpler 
than those of acoustical vibrations, and he had 
found that the lines of one series were all 
resolved in the same way; all gave triplets, for 
instance. That signified, according to Lorentz, 
that the ratio e/m was the same for all these 
lines; and as we find the same series of spec- 
trum lines repeated in elements belonging to dif- 
ferent chemical groups, we may conelude that 
the same systems of electrons are oscillating in 
the corresponding series of those elements. Thus 
we observed triplets in sodium, copper, and silver ; 
certain thallium lines are also counterfeits of the 
sodium lines. Zinc, cadmium, mercury, calcium, 
and also magnesium give three types of lines ; in 
the mercury sextet two lines look further apart 
from the other four lines. The electron theory 
cannot yet account for all these complicated resolu- 
tions. But the lines of one series seem to be 
emitted by one system of oscillations, and the 
oscillation mechanisms ap to be the same for 
corresponding series of different elements. So far, 
however, all this refers only to negative electrons, 
which alone seem to excite those vibrations. _ 

Professor Zeeman had not the time to indicate 
how modern theory regarded the peculiar differ- 
ences between positive and negative electrons. 
He concluded by quoting Maxwell’s guarded pre- 
diction, that the intelligent student, armed with a 
spectroscope, could hardly fail to discover impvr- 
tant facts as to the structure of the molecule, That 





remark still remains true, 
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THE INSTITUTION OF NAVAL 
AROHITECTS. 


THE annual general meeting of the Institution of 
Naval Architects is being held this week in the 
theatre of the Society of Arts, by permission of the 
Council of the latter body. The first sitting was 
held on Wednesday morning last, the President, 
the Right Hon. the Earl of Glasgow, occupying the 
chair. The meeting was continued yesterday, when 
sittings were held in the morning and evening, 
according to custom. To-day, members will again 
assemble, and the meeting will be brought to a 
conclusion this evening. 

A full programme of twelve papers had been 
arranged for the five sittings into which the meet- 
ing is divided. According to custom, we give in 
our present issue a report of the proceedings on 
Wednesday last, reserving an account of the papers 
and discussion subsequently taken. 


Tue Report or THE CoUNCIL. 


On Wednesday morning, the first business, on Lord 
Glasgow taking the chair, was the reading of the re- 
port of the Council by theSecretary, Mr. R. W. Dana. 
From this it appeared that the Institution continues 
to increase in all classes ; there being now 1711 
names on the roll. The Treasurer’s report shows 
that the finances are also in a satisfactory condition, 
although last year’s expenses were somewhat higher 
than usual, owing to the holding of the Summer 
Meeting in London. The Martell Scholarship of 
last spring attracted a number of candidates from 
the principal shipbuilding centres of the country, 
the successful competitor being Mr. A. T. Wall, of 
Devonport Dockyard. It is satisfactory to know 
that the previous Martell Scholar, Mr. Lloyd 
Woollard, has been appointed to the Construction 
Department of the Admiralty. Another branch of 
the educational side of the work that comes under 
the guidance of the Institution consists of the 
scholarships which are due to the liberality of Dr. 
Elgar and Mr. A. F. Yarrow. A permanent scholar- 
ship committee has been appointed to draw up the 
regulations, and deal with detail work in connection 
with these annual competitions, and the following 
Members of Council have been elected to serve 
upon it:—Dr. Elgar, Professor Biles, Mr. A. F. 
Yarrow, and Mr. W. E. Smith. 

Mr. David Dunlop has been elected to serve on the 
Technical Sub-Committee of Lloyd’s Register ; and 
Mr. Bruce Ismay and Mr. C. E. Ellis have been 
elected to represent the Institution upon the courts 
of Liverpool and Sheffield Universities respectively. 
_ The subject of the proposed experimental tank 
in connection with the National Physical Labora- 
tory at Bushey is still under consideration. The 
improved conditions in the shipbuilding trade have 
led the Council to propose to summon the com- 
mittee dealing with this question at an early date, 
in order to further consider the matter. The 
American Society of Civil Engineers have given a 
standing invitation to all members visiting the 
United States to make use of the Society’s rooms 
in New York; a courtesy which the Council in 
return extend to_the members of the American 
Society when visiting London. Reference is made 
in the report to the loss of membership by death, 
mention being made of the names of Admiral Sasow, 
Director of Naval Construction of the Japanese 
Navy ; Mr. V. Daymard, Mr. Alfred Morcom, and 
some others. 

In conclusion, reference is made to the Gold 
Medal having been awarded to Mr. W. W. Marriner, 
and premiums to Mr. J. H. Heck and Mr. Harold 
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ELEcTION or PREsIDENT AND CoUNCIL. 


, 7 he next business was the re-election of the Pre- 
sicent and members of the Council who were re- 
tiring in ordinary course. These were re-elected 
es 8 Four new vice-presidents and ten 
members of Council were then elected. The names 
were as follow :—Vice-Presidents : Messrs. John 
ses Robert Humphrys, W. J. Pirrie, and W. E. 
7 ; ordinary members of Council : Messrs. W. 
fe, John Gravell, James Marshall, G. C. Mackrow, 
J. R. Perrett, W. J. Bone, and W. J. Pratton ; 
“ssociate members of Council: Lord Inverclyde, 


Admiral Sir inald : 
Jedeaancall Fass Custance, and Captain H. 


Tae PREsIDENTIAL ADDREsS. 


Lord Glasgow next i i 
_ on proceeded to read his presi- 
“ential address. He commenced by stating that 





the year that had elapsed since the former spring 
meeting had been memorable in many ways to those 
interested in ships. The year of the hundredth 
anniversary of the victory of Trafalgar also saw the 
greatest naval battle by which modern warships had 
yet been tested. The engagement of Tsushima 
would have far-reaching effects upon warship-de- 
sign. The launch of the Dreadnought last Feb- 
ruary marked an epoch in the history of war- 
ship-building, and Lord Glasgow had great pleasure 
in being able to congratulate a vice-president of 
the Institution—Sir Philip Watts—on this magni- 
ficent embodiment of naval energy. There were no 
lack of critics, the President continued, who held 
that the design of this latest example of the modern 
battleship was based upon fundamental errors ; 
that to sacrifice armour or armament in order to 
obtain superiority of speed was a tactical blunder ; 
that to abolish the second battery was to ignore the 
demoralising effect of the 6-in. quick-firer, incapable 
though it might be of piercing armour ; that 
three battleships, costing, say, a million and a 
quarter each, were a better national asset than 
two Dreadnoughts. These views were supported 
by deductions drawn from engagements in the 
Sea of Japan. If these critics were right, the 
Admiralty were wrong, but it was possible that 
the critics, while basing their judgments on such 
reports and accounts of the recent fighting as have 
been published, officially and unofticially, might 
not be in possession of all the facts, and that other 
and more important information had not been 
divulged to the public, but had been the basis of 
the present change in naval construction. 

The address next proceeded to speak of the Navy 
Estimates for the year, the figures for which have 
already been dealt with in our columns. Lord 
Glasgow pointed out that the comparatively small 
number of armoured ships it is proposed to lay down 
annually was justified, in the Admiralty memoran- 
dum, by the greater facilities which our Navy enjoys 
for rapid construction. He could not, however, help 
feeling that therein existed a source of grave 
anxiety for the future. The alarming growth in 
the cost of the modern warship within recent years 
made it hardly possible to keep pace with the 
growing demands for the protection of an ever- 
increasing mercantile marine without carrying naval 
estimates beyond reasonable bounds. While the 
Navy was a very cheap form of insurance, there 
must be limits both to the amount sunk in any 
individual vessel, and to the amounts voted by 
Parliament for the defence of the country in 
time of peace. It was difficult, however, at the 
present time to say where these limits were to be 
set. Brief reference was made to engineering 
features, and particulars were given of the produc- 
tion of marine engines in various centres of in- 
dustry. 

The address concluded by calling attention to the 
se igs experimental tank at Bushy. There had 

na general appeal to members of the Institu- 
tion for financial support, but as a result of pre- 
liminary enquiry, it had been ascertained that a 
certain proportion of the amount required for 
building and equipping such a tank would be 
guaranteed by private firms and public bodies. It 
was obvious from that that the condition of ship- 
ping and shipbuilding at the time the pro- 
posals were formerly made did not favour the 
movement, and it was decided to suspend action. 
Since the scheme was first mooted additional 
crys experimental tanks had been either 
aid down or projected by some of the great ship- 
building firms of the country. But such tanks, 
Lord Glasgow said, could never supply the need 
that existed for pure research. The Council had 
decided to call together the committee that had the 
matter in hand, and ascertain the views of the 
members on the present ition of the scheme, 
and the prospects of its being brought to a success- 
ful conclusion. Should the = uilders of the 
country be unwilling to subscribe the comparatively 
small amount needed to build, equip, and maintain 
such a tank, nothing would remain but to abandon 
the scheme and dissolve the committee. The Pre- 
sident hoped, however, that before such a conclu- 
sion were reached, a fresh effort might be success- 
fully made to carry out, upon scientific lines, a 
work of vital importance to the development of 
naval architecture in this country. 


Tue New Scouts. 


The first paper taken was a contribution by 
Admiral C, C. P. FitzGerald, on ‘‘The New Scouts.” 





This paper we print in full on page 446 of our 
present issue. In the absence of the author through 
indisposition, the paper was read by his brother, 
Sir R. Penrose FitzGerald. 

The first speaker on Admiral FitzGerald’s paper 
was Sir Phillip Watta, who said that the designs 
and tenders for the scouts were not dealt with so 
expeditiously as might be supposed from Admiral 
FitzGerald’s account. The original conditions 
rather more fully stated were as follows :—That 
the vessels should have reciprocating engines. That 
they should have a radius of action of not less 
than 3000 nautical miles at 10 to 12 knots speed, 
in fully-equipped condition, with provisions and 
stores for one month on board. e radius of 
action was to be determined by a 96 hours’ trial, 
and on the coal éonsumption during the last 48 
hours of that trial. The coal carried on this trial 
was to be such that at the middle of the trial the 
bunkers should not be less than half full. The 
vessels were to maintain a s of not less than 
25 knots for eight hours, fully equipped, carrying 
not less coal than one-half the quantity sufficient 
for 3000 knots at from 10 to 12 knots’ — 
the first hour of the eight hours’ trial six runs 
were to be taken on the measured mile, and the 
mean speed and corresponding revolutions obtained 
were to be used in obtaining the speed for the 
remaining seven hours. The armament was to be 
not less than six 12-pounders with 150 rounds per 
gun, eight 3-pounders with 300 rounds per gun, 
and two 18-in. torpedo-tubes with two torpedoes, 
The protective deck was to be not less than @ in. 
on horizontal part. and 1} in. on sloping part. It 
was permissible that vertical armour might be 
proposed as an alternative to the protective deck. 
The vessels were to have an adequate complement 
of officers and men, and they were to carry all 
necessary spare gear and stores for machinery and 
hull for one month. 

The maximum tensile stress of steel was to be 
calculated as usual, and not to exceed 6 tons for 
mild steel, or 8 tons for high tensile steel. The 
maximum compressive stress was not to exceed 
44 tons for mild steel, or 6 tons for high tensile 
steel. In fully-equipped condition, with bunkers 
full, there was to be a metacentric height of from 
24 ft. to 2} ft., and in the light condition not less 
than 14 ft. The range of stability in either case 
was not to fall below 60 deg. 

Designs and tenders were called for on May 23, 
1902, and were received on July 18, 1902. The 
four firms which subsequently received orders were 
chosen, and their designs carefully examined. 
Complete calculations were made at the Admiralty 
for all of these designs, and on November 5, 1902, 
the firms were informed of the modifications desired 
in their plans. . Revised designs and tenders 
were received on December 2, 1902. These were 
examined, and again calculations were made. On 
February 11, 1903, the firms were informed of 
further modifications required, and the terms of 
the proposed contract were communicated. Thus, 
the speaker said, it took eight or nine months 
to discuss the several designs and bring them into 
line, and during this period most of them under- 
werit very considerable change. Finally, all were 
to have the same armament ; they had machinery 
of sufticient power to give them about 26 knots’ 
speed ; they had the same height of forecastle and 
freeboard, the same stability and strength, and 
they might have been expected to be ge | os 
sea-boats ; and they had a radius of action of from 
4000 to 6000 knots. 

Referring to Admiral FitzGerald’s comparison of 
the scouts with his 1901 ship, Sir Philip Watts 
thought that the scouts ceoutd bere obtained gene- 
rally greater speed. Messrs. Armstrong, by ascer- 
taining the most suitable screws, obtained a speed 
of 25.88 knots, and by taking the most favourable 
condition as to weights allowed by the contract 
they might certainly have obtained 0.12 of a knot 
more, making 26 knots. As premiums were not 
paid for speed, the contractors were not so anxious 
to obtain the greatest possible rate of steaming. In 
comparing the two types of vessels, the scouts built 
should, the speaker said, be credited with a knot 
more 8 than Admiral FitzGerald’s 1901 design— 
two of them had reached this knot ; they were also 
of lighter construction, and they carried a good 
deal less coal. These were the three points of dif- 
ference. If in Admiral FitzGerald’s 1901 ship the 
three transverse blocks of coal between the boiler 
rooms, and those between the after boiler-room and 
the engine-rooms, were removed, thus reducing 
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the bunker capacity and length of the ship to the 
bunker capacity and length of the Attentive, the 
breadth and depth could also be reduced to those 
of the Attentive, and the ship would then be of the 
same dimensions and power as the Attentive, but 
of somewhat heavier construction. The cost would 
be approximately the same. So that the Attentive 
has obtained a knot more speed, but less radius of 
action for approximately the same money. With 
regard to what the author had said as to the lines 
of the vessels, the bows and the sterns were hollow 
in all cases, but in ships of such lengths and speeds 
much ho)lowness in the bow was not desirable. 

Admiral Sir Reginald Custance was the next 
speaker. He said he was not a shipbuilder, and 
would therefore not deal] with the structural details 
of the vessels, but contine himself to considering 
them as instruments of war. The idea of the 
design of the scouts proceeded from two different 
sources. The first intention was to produce 4 
vessel that would be able to undertake duties that 
were beyond the power of the destroyers. Admiral 
FitzGerald’s suggestion of a scout was then brought 
forward. The original idea was to conceive that 
the enemy had bases for destroyers, and that we 
did not have bases near enough for our destroyers 
that were to meet those of the enemy. It was 
therefore necessary to have a ship with coal en- 
durance. Admiral FitzGerald’s idea was to have 
a vessel to act with squadrons and fleets, and 
these two ideas got mixed up. The scouts, origi- 
nating from destroyers, grew bigger, while the 
typical ship of Admiral FitzGerald grew smaller. 
The question arose as to what extent Admiral 
FitzGerald’s ship would serve a useful pur- 
pose ; and to answer that they had gone back to 
the old sailing days, when the frigate was used as 
a scout. Her characteristic feature was her en- 
during mobility. She had a radius of action which 
was about equal to that of Admiral FitzGerald’s 
scout, and for that reason they considered the 
design of the latter. vessel was sound. The next 
question to consider was that of armament. What 
did the frigate possess? The principle was that 
the 38-gun frigate was the largest ship that could 
be detached from the fleet without. deducting from 
the strength of the line. Admiral FitzGerald’s 
ship had six 4-in. guns; but was that the largest 
ship that could be deducted without impairing 
the strength of the line? Admiral Custance 
thought that they might go higher than Admiral 
FitzGerald had done. The latter might say that 
he did not want the armament, as his ship was 
intended to scout and not to fight But the 
frigate could fight with her class; and, remember- 
ing this, he considered that when a proper cruiser 
was introduced, the other nations would follow, so 
that the vessels might meet each other. In regard 
to speed, he thought Admiral FitzGerald’s ship was 
too fast, and she was fast because she was afraid of 
the armoured cruiser ; and he asked whether it was 
reasonable to sacrifice so much of the fighting 
power to gain the additional speed. The armoured 
cruiser could not be detached from the flag without 
detracting from the fighting force. Admiral 
Custance went on to illustrate these points by the 
example of Aboukir Bay, and he pointed out that 
if the French had been under way on that occasion 
we should have been too late to destroy the fleet. 
Admiral Togo did not detach his armoured cruisers, 
and he considered that all capital ships must be 
kept concentrated. It was not necessary to give 
ships designed for covering trade and collectin 
intelligence excessive speed. To sum up, he woul 
say that Admiral FitzGerald’s ship was satisfactory 
in regard to her enduring mobility ; her armament 
was too light, and her speed excessive. 

Admiral Sir E. R. Fremantle said that the 
paper was one of great interest to naval officers, 
and he regretted that Admiral FitzGerald was not 
»resent to hear the discussion. He would ask 
first, What was the depth of belt in those scouts 
that had belts? He was an advocate of side 
armour for larger ships ; but the belt might extend 
too much above and too far below the water-line, 
and in small vessels the rise was very quick as the 
voyage proceeded and coal and stores were ex- 
pended. Under these circumstances he thought 
side armour for the scouts was a mistake. Arm- 
strong’s vessels had higher speed and drew less 
water ; they might be longer, and not quite so 
handy as the others, but very great importance 
ought to be attached to the draught of water. 
Naval engagements did not always take place in 


blue water, as seemed to be often imagined, but were 


frequently fought in shallow soundings. The import- 
ance of draught was shown by the operations round 
Port Arthur and the Elliott Islands during the 
late war. Again, in the China rivers, vessels of 
12 ft. draught could hardly proceed up, although 
he had managed to navigate ships of this draught 
up these rivers by great exertions; yet if the 
draught had been 11 ft., they would have gone up 
easily. In many respects he agreed with Admiral 
Custance, and he did not see where the enormous 
armoured cruisers were to come in. At one time 
he was told they were to act as scouts, whilst at 
another they were described as adjuncts to the 
fleet. His opinion was that vessels should be suit- 
able for one purpose, and that there should be 
ships designed for different speeds. There was no 
cheap and easy way to do away with the battleship. 
It was a mistake to think that there should be 
nothing but battleships, armoured cruisers, and 
destroyers. Scouts were needed, and he would 
not reduce the speed of these vessels by a single 
knot. The expense of the different types of vessels 
should also be taken into consideration, particulars 
on this point being given by the speaker. The 
Japanese, in their late war, used destroyers as 
scouts ; that was probably because they had not 
anything else to undertake the duty. In the 
American war with Spain the torpedo-boats were 
used as despatch-boats for the same reason. What 
was wanted was vessels of all classes, and he con- 
sidered it a mistake to drop the second and third- 
class cruisers. Scouts were suitable for cruising 
with a fleet when the distances were not very great, 
but it was also necessary to have vessels that would 
be the counterpart of the frigates of the old wars. 

Engineer-Lieutenant Ewart said he would speak 
only on the engineering aspect of the question. 
The scouts, he considered, were not built with a 
view of being warships, but in order to get a 
certain speed on trial; they were of very flimsy 
structure, and would not stand for long. The 
boiler casings were too light, and the brickwork 
too thin. He had four in hand, to renew the 
casings of the boilers. The best of these vessels 
was the Pathfinder, and she gave least trouble. 
The six-cylinder engines of the Adventure and 
Attentive gave too many bearings, and he con- 
sidered that the engines would run better if there 
had been but four cylinders. With regard to the 
turbine craft, he considered they were excellent 
when in perfect adjustment, but the question was, 
Would they continue in good order, and be effective 
not only on trial, but in ordinary service after a 
time? He understood that the Amethyst was not 
continuing to give the same results that had been 
obtained on her trials, and he considered that she 
would not show economy equal to that recorded on 
her trials if she were run now. He considered the 
turbine was not suitable for continuous hard work. 

Mr. Luke thought that if any contractor were 
seeking an order, he would be likely to consider 
twice before he tendered, after the description 
that Sir Philip Watts had given of the proceedings 
preliminary to obtaining the order. He pointed 
out that the displacement of the Adventure given 
in the paper was 300 tons less than that stated in 
the Navy Estimates. This would affect the question 
of speed, and he would like to know what the dis- 
placement really was. 

In reply, Sir Philip Watts said that his remark 
in regard to the 26 knots was made on the assump- 
of 150 tons of coal being on board, and stores for 
one month. Mr. Luke asked, Did that mean that 
displacement was 2640 tons, as given in the paper, 
or 2940 tons, as was stated in the Navy Estimates / 
The speaker admired the pluck of Admiral Fitz- 
Gerald, because he had come up smiling again on 
the question of hollow lines, in spite of the drub- 
bing he had received last year. 

Professor Biles said that the paper was notable 
as being the first that Admiral FitzGerald had 
given which did not contain constructive sugges- 
tions of hisown. Sir Philip Watts found himself 
in the happy position of critic, instead of the 
criticised, as he had to judgment on the 
designs of the contractors. He congratulated the 
Director of Naval Construction on being off duty. 
The problem of scouts was deserving of much con- 
sideration. Sir Reginald Custance gave an excellent 
idea of the principles underlying the duties that 
should be performed by such vessels, and the con- 
ditions that ought to govern their inception. If 
in wide waters, armoured cruisers could be used 
for scouting, but in narrow waters small vessels 
acting from the shore would be useful. Sir Reginald 








Custance took the frigate as the largest force that 
could be detached from the line without reducin: 
the power, but the speaker would point out that 
more powerful ships could be detached if they 
were rapidly returnable to the fighting linc, 
Frigates were sent out in order to obtain inform..- 
tion, and also for protecting commerce. Armoured 
cruisers were not designed to protect commerce : 
but the element of speed, as obtained by steam, 
came in, and vitiated the arguments founded 
on the use of frigates as the largest force 
that could be detached. Steam enabled vesse!s 
to be detached and return more quickly, and 
for that reason the armoured cruiser could 
be used. The larger destroyers approached the 
type of scout, and therefore the advantage of 
speed should be apportioned if the problem were 
approached from the destroyer side rather than 
from the cruiser side. In regard to what had been 
said about turbines, he would say that by the sub- 
stitution of this form of motor it was possible to 
get 26 knots in place of 24 knots, and to carry more 
coal at the same time. Referring to the trials of 
the Amethyst, he would point out that sea-going 
speed, as compared to trial-trip speed, would be 
affected by other conditions than those of an engi- 
neering nature. For cross-channel boats which he 
had designed he had made comparisons of their 
running with their trial-trip performances, and had 
found, during six months’ observations, that, allow- 
ing for the increase in resistance due to the waves, 
there was areduction of something like 25 per cent. 
in speed. He thought it would be a good thing if 
the Admiralty would investigate this question by 
taking the number of revolutions at sea and on 
trial. The method of estimation in this matter 
was quite simple. No doubt the long Atlantic 
ships would not fail off so much as 25 per cent., as 
the smaller boats did. He did not agree with 
Engineer- Lieutenant Ewart as to the running of tur- 
bines, his (the speaker’s) observations being quite 
contrary in the cross-channel vessels of which he 
had had experience. Though the efficiency at sea 
was not so good as on trial, that had nothing to do 
with the turbines. 

Mr. John Reid said he had had an opportunity of 
examining the American scouts to which reference 
had been made. They were like the 1901 design of 
Admiral FitzGerald, but were not intended to be so 
fast as the British boats ; they were fitted with 
turbines, and so the speed might rise. Some of 
these vessels were fitted with Curtis turbines, and 
the speaker did not anticipate that they would get 
26 knots, and he even questioned whether they 
would reach 24 knots. He objected to the ram 
bow which had been put on some of the scouts. 
Such a form was calculated to throw showers of 
spray over the fore deck, and at 25 knots’ speed it 
was a very serious matter to fire guns on the 
forward deck under these circumstances. He 
thought the bow should be continued forward on the 
deck-line from the point of the ram, so as to give 
more buoyancy, and shed the water off the deck. 

Professor Biles said that when he anticipated 
that 26 knots would be obtained from the American 
scouts he associated the design with Parsons 
turbines. ‘ 

A vote of thanks to the author was then pro- 
posed by Lord Glasgow, and carried. 


VESSELS FOR THE COLONIES. 


A paper by Sir Edward J. Reed, on ‘‘ Vessels 
Constructed for Service in our Colonies and Pro- 
tectorates,” was next read by the Secretary. This 
paper we print in full on page 462. 

The short discussion which followed was opened 
by Mr. John Reid, who said that some of the vessels 
mentioned in the paper had been brought under 
his observation. The Lady Havelock was very 
successful technically, but he feared that financially 
she was not a happy contract for the builders. The 
Winifred and Sybil were the most interesting vessels 
in the list, and, in speaking of these craft, Mr. 
Reid entered at some length into the statement 
made by the author as to the reason for additional 
draught. He did not agree with Sir Edward Reed 
that so great a discrepancy could have been due to 
errors in calculations by the railway engineers, but 
was of opinion that the trouble had begun with the 
laying of the keel of the vessel because of additional 
requirements making the structure heavier. The 
Goliath and the Samson, he thought, were magu!- 
ficent vessels, but did not consider them satisfac- 
tory as a type of tug; there was too much deck 
gearing ; they were more like floating yachts. A's° 
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he objected to twin-screw vessels ; they were apt 
to get ropes round the propellers. The Naparima 
(Sec ENGINEERING, vol. lxxvi., page 212) was a 
peculiar craft to navigate across the Atlantic; but 
he had heard from the captain in charge that she 
went over without trouble, and was delivered in 
perfectly good order. This was a remarkable proof 
of the admirable work Messrs. Thornycroft put 
into their structures. References had been made 
to the use of the stern-wheel in getting off a bank. 
He had heard of a proposal made in which the 
whole of the machinery, including the stern-wheel 
itself, could be turned round so as to push the after 
part of the vessel sideways. 

Mr. Murray said that in regard to steering stern- 
wheelers he had seen a system used in Colombia 
where the rudder was placed forward, and this 
worked well. He did not like twin-screw tugs, and 
preferred a single screw. 

Professor Biles, in bringing the discussion to a 
conclusion, paid a tribute to the versatility of Sir 
Edward Reed, who appeared able to design all 
manner of vessels, from a line of-battle ship to a 
steam canoe. 

The sitting was then brought to a conclusion. 


THe ANNUAL DINNER. 


The annual dinner took place on Wednesday 
evening and was well attended, the Great Hall at 
the Hotel Cecil being quite filled. Lord Glasgow 
presided, and among the guests present were Lord 
Rayleigh, Admiral Sir E. R. Fremantle, the Con- 
troller of the Navy, Captain Jackson, R.N., Captain 
Inglefield, R.N., Junior Lord of the Admiralty, 
Lord Inverclyde, and the Naval Attachés to some 
of the foreign embassies. The usual toasts were 
proposed, but the most interesting feature was the 
invitation offered to the Institution by M. Bertin 
to hold next year’s summer meeting in Bordeaux. 
This meeting, we believe, is likely to take place, 
and should prove very popular with members. 


SUBSEQUENT PROCEEDINGS. 


Atyesterday’s morning sitting three papers were 
taken—all relating to the lighter, or sporting, 
aspect of naval architecture ; that is to say, to 
the design and rating of racing craft. The first 
of the three was by Mr. R. E. Froude, who 
brought his scientific and mathematical mind to 
the consideration of a paper on ‘‘ Yacht Racing 
Measurement Rules and the International Con- 
ference.” A glance at the paper, and the 
formule it sets forth, would seem to justify the 
statement that Englishmen. take their pleasures 
seriously, were it not that Frenchmen, Americans, 
Germans, Scandinavians, and even the Swiss, have 
all their pet equations by which they seek to 
harness sport with mathematical science. 

Mr. Froude treated. upon vessels that use the 
untrammelled forces of Nature for their propulsion 
—that is to say, sailing yachts ; but the next two 
authors, Mr. Linton Hope and Mr. J. A. Smith, 
dealt with engineering problems, to which formule 
are more natural. The former —who is well known 
as one of our most successful designers of the smaller 
class of sailing racing yachts, and who has also 
designed some of the fastest motor craft of the day 
~-has collected with infinite pains data relating to 
the performance of the latter type of craft, with a 
view to elucidating the vexed problem of ‘‘ The 
Speed of Motor-Boats, and their Rating for Racing 
Purposes ;” that being the title of his contribution. 
The diagram he gave, with curves of speeds and 
ratings plotted on the Marine Motor Association 
time-scale, was one of considerable interest. Mr. 
Smith’s paper on ‘‘ The Design and Construction of 
High-Speed Motor- Boats” also supplied interesting 
particulars of design of some of the most prominent 
racing motor-boats that have been constructed 
Since competition amongst these vessels commenced. 
At the evening sitting, Mr. J. E. Thornycroft, 
in his paper on ‘‘Gas-Engines for Ship-Propul- 
sioll, gave details of what has hitherto been done 
1n a branch of marine engineering that promises to 
«-sume @ position of considerable importance. The 
tucl economy that has been secured with the gas- 
cciven barge Duchess, during a voyage of consider- 
® e duration upon our inland waterways, indicates 
‘nat for some descriptions of vessels gas may prove 
«oat as formidable a competitor to steam as it has 
Cone ashore. The last paper, on Thursday; on ‘‘ The 
lficiency of Surface Condensers,” brought engi- 
neers back to more familiar ground. In it ) Wana 
. L. Weighton, of Newcastle, gave extremely 
valuable details of experiments made in the Engi- 





neering Department of Armstrong College. The 
larger importance of the surface condenser in the 
problem of marine propulsion has been emphasised 
of late by the introduction of the steam-turbine, 
and Professor Weighton’s paper will not fail to 
command wide attention. 

We shall print four of these papers in subsequent 
issues, and will deal with the discussions by which 
they were followed in due course. For to-day there 
are five papers down for reading and discussion : 
three at the morning sitting and two for the even- 
ing. The former are ‘* Notes on Freeboard Rules,” 
by Mr. J. Foster King; ‘‘ The Overhead Wire 
Cableway Applied to Shipbuilding,” by Mr. J. L. 
Twaddell ; and ‘‘ The Introduction of Cranes in 
Shipyards,” by Mr. Alexander Murray. The 
evening’s papers are on ‘*‘ Oil-Tight Work in “7 
of Light Construction,” by Mr. Herbert Rowell ; 
and on ‘‘ Steam Yachts: Some Comparisons,” by 
Mr. J. R. Barnett. It is worth recording that the 
whole of the above papers were in type about a 
week before the date of the meeting ; and members 
wishing to take part in the discussions were there- 
fore in a position to consider adequately the con- 
tributions in which they were interested, and duly to 
prepare their remarks. We congratulate the Insti- 
tution on its management. 


(To be continued.) 





NOTES. 

Tse ConpiTION OF THE SHIPBUILDING TRADE. 

WHILE reports from shipbuilding districts indi- 
cate a falling off in the booking of orders for 
new steamers, the return just issued by Lloyd’s 
Registry shows that the amount of work on hand 
is within a small fraction of the highest total 
reached in the history of the industry, so that for 
the present workers need not be anxious. But it 
would be a mistake to place too much reliance for 
the future on the figures now issued. The greatest 
amount of work ever recorded by Lloyd’s was in 
September, 1901, when the total tonnage was 
1,413,000 tons; now the 547 vessels in course 
of construction make up 1,401,882 tons, so that 
we are within 12,000 tons of the maximun). It is 
specially gratifying, too, to note that of the work 
435,000 tons has only been commenced during the 
past three months, while 368,000 tons of shipping 
was launched in the same quarter. Thus the rate of 
ordering vessels has been greater than the rate of 
launching. The aggregate has been steadily going 
up since December, of 1903, and, as compared 
with three months ago, the augmentation is 46,000 
tons, on six months ago, 76,000 tons, and on a 
year ago, 150,000 tons. This gain, as compared with 
April, last year, is widely distributed. At Glas- 
gow, where 116 vessels, of 290,829 tons, are being 
built, the addition is 55,000 tons. In the neigh- 
bouring port of Greenock the improvement is at 
an even greater ratio, from 181,641 to 238,007 tons. 
Newcastle has only added 10,000 tons, the 92 vessels 
now on the stocks representing 265,547 tons. At 
Sunderlgnd there is a decrease of 2500tons, the figure 
now being 187,766 tons. The Tees total of 95,245 
tons is 18,500 tons up, and the Hartlepool total 
of 84,620 tons is 15,000 tons greater. Belfast, 
like Sunderland, has less tonnage than in April 
last year, the total now—171,130 tons—bLeing 21,000 
tons down. Here ata glance is the condition as 
compared with a year ago :— 


1906. 

















1905. 
No. Tons. No. Tons. 
Merchant ships... 547 1,401,882 474 1,261,348 
H.M. ships in ete yards -»| 8 118,075 30 109,490 
- ockyards .. | 8 124,400 8 119,950 
Foreign warships .. an. 55,420 5 33,230 
Total .. 602 1,609,777 517 1,514,013 


The increase in foreign warship work is gratifying, 
but Lloyd’s figures include the two battleships for 
Japan, which are to go on their trials this month. 
Two years ago the total tonnage of all vessels was 
472, of 1,365,779 tons. 


A Curious Ciaim For NEGLIGENCE. 

The case of the London Hydraulic Company v. 
the St. James’s and Pall Mall Electric Supply 
Company, in which Mr. Justice Farwell gave 
judgment on March 19, involved the consideration 
of a somewhat extraordinary charge of negligence. 
It is obvious that when a water company or electric 





supply company has occasion to lay or alter the 
position of pipes or cables in the streets, they must 
pay due attention to the safety of each other's 
property ; and if injury is occasioned, a heavy bill 
for damages may have to be met. The difficulty 
appears to be to show that there has been negligence. 
In the case under notice it appeared that, in 1888, 
the plaintiffs, the London Hydraulic Company, 
acting under their statutory powers, laid a 6-in. 
main down Shaftesbury-avenue, through Picca- 
dilly-circus, and along Piccadilly, for the pur- 
pose of supplying water as a motive power to 
work lifts in premises in the neighbourhood. 
The main was laid 5 ft. below the surface of the 
streets, and consisted of cast-iron piping 14 in. 
in thickness, each pipe being about 9 ft. long, 
and at the east side of Piccadilly-cireus it had 
a bend as it turned towards Piccadilly. Every 
pipe used by the plaintiffs was tested before it 
was used to a pressure of 2500 lb. to the square 
inch, and the plaintiffs at their pumping stations 
delivered water into their mains at a pressure 
of about 750 lb. to the square inch. In the 
year 1889, the defendants, in accordance with a 
provisional order, constructed an inspection cham- 
ber, or man-hole, on the east side of Piccadilly- 
circus, for the purpose of their electric-lighting 
system. This man-hole, or inspection chamber, 
went down some 5 ft., and was a square opening, 
with sides constructed of brickwork and cement, 
and with an iron grid, or cover, level with the road- 
way. One side of the brickwork of this man- 
hole rested on the plaintiffs’ main at the bend 
above mentioned, and at the bottom of the man- 
hole there was a small 2-in. drain-pipe turning 
into the soil under the main to carry off any mois- 
ture that might get into the man-hole. The de- 
fendants constructed this man-hole without 
giving any notice to the plaintiffs, who re- 
mained in ignorance of its existence until the 
accident happened. The plaintiffs alleged that 
the defendants wrongfully constructed the man- 
hole by resting it upon their main, so that 
the vibration and pressure of the traffic pass- 
ing over the top and cover of the man-hole 
was transmitted to the plaintiffs’ main, and even- 
tually caused it to crack and twist. The defendants 
denied that they had been guilty of any negligence, 
and alleged that the twist had been caused either 
by ‘‘hammering” in the hydraulic pipe, or by 
subsidence of the land, which, according to their 
construction, could alone have been responsible for 
a transverse fracture of the pipe. r. Justice 
Farwell, who tried the case, found that there had 
been no negligence on the part of the electric 
supply company. in excavating their man-hole ; 
that the onus was upon the plaintiffs to prove negli- 
gence ; and that, as they had failed to do so, the 
claim would be dismissed. He found, on the other 
hand, that the electric-lighting company were en- 
titled on their counterclaim for the damage caused 
to their mains and connections by the escaping 
water. It must be conceded that the learned judge 
decided this case upon a sound principle of law 
—namely, that he who alleges negligence must 
prove it. In acase which was heard a short time 
ago a claim was preferred against a railway company 
by the relatives of a man who was found killed 
upon the line. There was nothing to show how he 
got there; he might have been a trespasser, or 
he might have been lawfully on the line. There 
was no evidence forthcoming on the question, It 
was held that the railway company was not respon- 
sible. In the case under review, if it could have 
been shown that the operation of digging a man- 
hole had been so conducted as to remove the sup- 
port from beneath the pipe at the place where the 
fracture took place, this might have afforded sufti- 
cient proof of negligence. 





Tue Trrs.—Negotiations have just been completed for 
the purchase by Smith’s Dry Dock Company, Limited, of 
North Shields, of 15 acres of foreshoré on the Tees at 
Cargo Fleet, Middlesbrough, for the construction of dry 
docks and a shipbuilding yard. The works will be of 
considerable extent. ; 


Prersonat,—The Consett Iron Compre, Limited, 
Consett, Durham, have appointed Mr. F. W. Jackson, 
224, Corn Exchange, Cathedral-street, Manchester, to act 
as their representative in Lancashire and Cheshire.—The 
Bryan Donkin Comaeny, Limited, have acquired the 
business and works of Bryan Donkin and Clench. Limited, 
Chesterfield, as from the 23rd ult. Mr. H. J nkin 
will act a8 London director, and Messrs. George Clark 
and Alfred Gecrge Webb as local directors at Chester- 
tield, 
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THE LATE MR. VITALE DOMENICO DE 
MICHELE. 


By the death of Mr. Vitale Domenico de Michele 


engineering has lost one of the most prominent autho- 


rities on the subject of the composition and testing of 


He early realised the enormous importance, 
not only of perfecting the mechanical plant for pro- 
ducing cement, but also of scientific investi 
the chemistry of cement, and of the materials from 
which it is made; and in his contributions to the 
literature on the subject, including those in Ena1- 
NEERING, he did much to encourage engineers engaged 
in marine and other works to place a full value on 
pure Portland cement, in comparison with cheap but 
inefficient substitutes. 

Born on November 11, 1848, Mr. de Michele was 
in his fifty-eighth year when he died. He was a 
direct descendant of Marino Faliero, the last Doge 
of Venice, his grandfather being Italian, and his 
randmother English. His father, Mr. Eastland de 
Michele, was for a long time associated with the dip- 
lomatic service, amongst his most notable appoint- 
ments being that of H.B M. Consul at St. Petersburg. 
After being educated at St. Peter’s School, West- 
minster, the subject of our memoir became an appren- 
tice with Messrs. Robert Stephenson and Co, of 
Newcastle-on-Tyne (now of Darlington), serving the 
regulation period of five years, from 1863 to 1868, in 
various departments. His progress in the work was 
most satisfactory, and he was appointed to take 
charge of the extensive exhibit of the company at 
the Paris Exhibition of 1867. Further evidence of 
his ability in this department of engineering is the 
fact that he was the originator of the combined screw- 
and-lever reversing gear for locomotives. 

Mr. Michele’s association with cement manufacture, 
to which he devoted practically the whole of his life, 
began when he was twenty years of age. As a further 
proof of the Shakespearean saying regarding the Pro- 
vidence which shapes our ends, it is interesting to note 
that this early and close association with a manufacture 
which was somewhat alien to his early training, was 
due to his father having a large interest in the manu- 

facturing business of Messrs, Francis and Co., at a 
time when the senior partner died, leaving practically 
no one capable of carrying on the business. Young 
Michele at once entered into control at the age of 
twenty years, and the training he received as an 
engineer proved of invaluable service, since one 
main object was to perfect the plant, so as to reduce 
the time taken in the process of making cement, and 
to lessen the cost of manufacture. From 1866 to 1877 
he was entirely responsible for the management of 
the establishment of the company, of which he be- 
came one Of the partners. During this time he 
recons'ructed the works and plant, and introduced 
many improvements in cement-making machinery, 
which have had a most important influence upon 

the industry. 

The plant at Cliff Creek, which was reconstructed and 
uadrupled, included a special wash-mill, in which the 
slurry was between two’ planed cast-iron sur- 
faces. This dispensed with the gauze formerly used, 
which, because it became readily injured, did not prove 
continuously efficient. As a consequence, the clay and 
chalk were washed with only about one-third of the 
volume of water previously used, and the period of 
subsequent drying thus reduced. A new system of 
hydraulically pumping the slurry in its thick state 
was also applied, eliminating the settling pends for- 
merly used. These ponds involved not only an extensive 
first charge upon manufacture, but occupied a large 
area of land. In the drying of the slurry Mr. Michele 
utilised the waste heat from the kilns, lessening the 
amount of fuel used, because preyiously special fires 
were used for drying. These and other incidental 
pine resulted in shortening the process of 
making cement by about six weeks, from the time the 

slurry was first washed until the cement was com- 
pleted. Several improvements in the design of kilns 
were also introduced, in order to burn the clinker 
more uniformly, and further economise fuel. He also 
made many important improvements in the grindin 
mills and in the screening plant. Finally, he inven 
the cement-testing machine which bears his name. 

This machine, which was illustrated and described in 

ENGINEERING at the time of its introduction, has been 

extensively applied. Hydraulic power was ultimately 

adopted for operating the lever which constituted its 
distinctive feature. 


cement. 


tion of 


neer for the Water Supply Works of the Aylesford 
Union. He designed ng superintended the construc- 
tion of the Portland cement factory for Messrs. Empson 
and Co., with whom he was associated as a partner. At 
Vauxhall Bridge he constructed the embankment wall 
of the Baltic Wharf, for Messrs. Castle and Co.; and, 
in connection with the cement industry, superintended 
the construction, not only of wharves down the river, 
but also of barges, lighters, and steam-tugs, so that 
his work was of a varied character. 
He became an Associate-Member of the Institution 
of Civil Engineers in 1874, and was promoted to be full 
member in 1891. He joined the Institution of Mecha- 
nical Engineers in 1887; but he did not take a large 
rt in the proceedings of either institution. He, 
owever, contributed to various periodicals illuminat- 




















bys ady 


ing articles regarding the manufacture and application 
of Portland cement and concrete. In private life he 
was & —— friend, one of the most loyal of asso- 
ciates, and cheerful almost to optimism ; while recognis- 
ing difficulties, he readily found means for overcoming 
them. He was an amusing raconteur, and had a very 
wide circle of friends. is demise on Wednesday, 
March 21, at his residence, Higham Hall, Rochester, 
where he had lived for over thirty years, has 
awakened widespread sympathy ; and the profession 
generally will, we are sure, associate themselves with 
us in the expression of condolence with his widow— 
formerly Miss Beatrice Lake, a daughter of the late 
Mr. William Lake, of Rochester —and his only 
daughter. 








Water Suprety or Leicester.—At the last meeting of 
the Leicester Town Council, Mr. Alderman Wood sub- 
mitted a report from the Water Committee, setting forth 
the works to be carried out by Leicester under the Der- 
went Valley Water Works Bill. Mr. Wood explained 
that these works included the continuation of a 32-in. 
main from Sawley, in Derbyshire, to the service reservoir 
at Hallgates, a distance of 224 miles. It was ultimately 
intended to increase the capacity of the service reservoirs 
to 32,000,000 gallons. The report was approved. 





Tre Roya DockyarD, CoPENHAGEN.—It is under- 
stood that the Danish Defence Commission, which is 
investigating all questions connected with Denmark’s 





In 1877, while still continuing his connection with the 
cement industry, Mr. Michele — practice on his 
own account asa civil engineer. Much of his work was 
associated with the Rochester district, where he con- 
tinued to reside. Thus the late Sir Joseph Bazalgette 
secured his co-operation in connection with the stiffen- 
ing of the swing portions of Rochester Bridge, a work 
of which he subsequently became sole engineer. He 
was responsible for the repairs and renewal of the 

romenade which extends along the River Medway at 
Stroud. The drainage work of the same district was 


army and navy, and which is to frame proposals for a 
number of important reforms, is in favour of doing away 
with the old Royal Dockyard, Copenhagen, where 


hitherto Danish warships have been built. The dock- 
yard, no doubt, is old-fashioned and hardly up-to-date ; 
the progress of work is admittedly slow, an 
may not unfrequently exceed the figure at which pri- 
vate shipyards could deliver the ships in question. An 
opinion is therefore unders to prevail within the 
commission that it might be advantageous to all parties, 





carried out under his supervision. 


He was also engi- 


the cost | pas 


MISCELLANEA. 


_WE are asked to state that the forty-sixth annual 
dinner of —— Coll will be held at the Hotel Ceci] 
= a ay 7. . Justice Grantham will take 

chair. 


_ The fourteenth ‘‘ James Forrest” lecture will be de- 
livered by Mr. R. A. Hadfield, M. Inst. C.E., on 
Wednesday, May 2, at 8 o'clock, the subject being 
‘*Unsolved Problems in Metallurgy.” 


On Wednesday, April 11, at 12 noon, Sir Alexander 
Richardson Binnie, President of the Institute of Civil 
Engineers, will take the chair on the occasion of the 
one-hundredth distribution of certificates to the students 
of the Crystal Palace Company’s School of Practica] 
Engineering. 

The High Commissioner for New Zealand has received 
a cablegram from his Government, authorising him to 
extend the time for receiving applications for space in 
the British Section at the International Exhibition, to 
be opened at Christchurch in November, until April 30, 
The number of applications already sent in has been 
highly satisfactory ; but it is felt that this extension of 
time may be welcome to possible exhibitors who have 

mn unable to complete their arrangements for represen- 
tation. 


The successful working of the two powerful motor 
steam fire-engines, built for the London County Council by 
Messrs, Merryweather and Sons, has led the chief officer 
to recommend the purchase of additional machines of this 
type. Asa result, thethird engine has just been put into 
service at the Clapham Junction Fire Station. It is of 
50 horse-power, and has been tested up gradients of 1 in 
7. The district in which it will wake has many sharp 
inclines, which the “Fire King” will be able to climb 
at double the speed of any horse-drawn steamer. Its 
great pumping capacity—500 gallons per minute—will be 
an advantage should a fire break out at any of the large 
works in the Battersea district. 


In a paper recently read before the Birmingham section 
of the Society of Chemical Industry, Mr. W. Rosenhain 
described a method of determining the calorific values of 
volatile liquids, such as petrol, by absorbing them in a 
pellet of cellulose, then wrapping the pellet in tinfoil, 
and finally burning the whole in a current of oxygen. 
The wrapping of the —— in tinfoil is necessary to pre- 
vent evaporation of the liquid between the operation of 
weighing it and that of its combustion in the calorimeter. 
Unless this precaution is taken, a pellet soaked in petrol 
will lose 19 per cent. of its weight in five minutes, and 
40 per cent. in a quarter of an hour ; whilst when wrapped 
as stated, the corresponding figures are 0.7 per cent. and 
1.3 per cent. respectively. In deducing the calorific 
value of the petrol after combustion allowance is, of 
course, made for the calorific values of the cellulose and 
tinfoil. Two determinations of the calorific value of 
petrol made in this way gave 0.9970 and 0.9950 calories 
per gramme, equivalent to about 17,950 B.Th.U. per 
pound, whilst a corresponding experiment on methylated 
Spirit gave its calorific value as 11,190 B.Th.U. per pound. 


The Revista Minera, Madrid, gives interesting data 
on the Spanish coal trade during the past year as com- 








pared with 1904. The following are a few of the figures 
published :— 
1904. 1905. 
Tons. Tons. 
Spanish coal output «. 2,872,637 3,045,083 
vs rown coal’outpu 103,272 154,828 
Foreign coal imported ../ 2,129,893 2,206,398 
Foreign coke imported 
(counted as and 
based on an average 
yield of 70 per cent. of 
coke) ntS yaa ate 252,979 207,761 
Total 5,358.781 5,614,070 
Coal exports 2,767 2,171 
Consumption in Spain ... 5,356,014 5,611,899 


The Spanish coal output, according to districts, is 
given as follows :— 


Tons. 

Ciudad Real ... 299,631 
Cordoba 433,974 
Gerona... 10,190 
Leon... a 192,516 
Oviedo (Asturias) 1,821,892 
Palencia ses 109,880 
Sevilla ... 177,000 
Total... 3,045,083 


The two companies having the largest coal output are the 
Sociedad Fabrica de +l and the Sociedad Hullera 
Espafiola, both in Asturias, with 377,394 and 350,800 tons 
respectively. In 1898 the total coal consumption of 
Spain amounted to 4,014,985 tons. 








Coprer.—Mesasrs. James Lewis and Son state in their 
last monthly report, dated Liverpool, April 2, that 
copper is becoming more plentiful. The arrivals for the 
t three months show an increase of 2807 tons over 
those of the same period last year, and the United States 
has sold freely of late for shipment to Europe at rela- 
tively low prices. For speculative purposes the stock of 
stan copper is in very 1 compass, and is — 
tically under the control of one firm, who have enforce: 
the payment of high premiums for warrants to meet 





to the State, as as to private Danish ore 
4 — government requirements were supplied by 
the latter. 


previous ‘‘ bear” sales falling due. 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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'n the accompanying diagrams each vertical line represents a market day, and each horizontal 
line represents 1s. in the case of tin plates, hematite, Scotch and Cleveland iron, and ll. in all 
other cases. The price of quicksilver is per bottle, the contents of which vary in weight from 
70 lb. to 801b. The metal prices are per ton. Heavy steel rails are to Middlesbrough quotations. 


Tin plates are per box of 1.0. cokes. 











W.ter Surpty or MAtvern. — Last week a supple-| drought, and the District Council had to seek fresh 


mentary water supply, which will more than double the | 


present one, was opened at Malvern by Lady Grey, wife 
of Sir H. H. Grey, chairman of the District Council. 
The water question has been a source of — to 
Malicrn for many years. In 1895 a scheme for collect- 
ing water on the hills was carried through at a cost of 
upwerds of 60,0007. The success of this scheme rested 
upon a certain average rainfall, and the engineers, de- 
pen‘ing upon the figures for the previous twenty years, 
calculated upon a yield of 40,000,000 and 
60,000,000 gallons annually. The years following the 
Opening of the reservoir were years of comparative 








sources of supply. A borehole was sunk in the red sand- 
stone at Malvern Link, but the quantity of water tapped 
did not suffice for the needs of the district, and last year 
power was obtained from Parliament to tap the red sand- 
stone at the south end of the Malvern This has 
been done with highly satisfactory results. The boreholes 
are at Bromsberrow, five miles from the reservoir, into 
which the water is pumped, and from which it flows to 
the town, four miles by gravitation. The yield has been 
tested at 200,000 gallonsin 24 hours. The work has been 
carried out-under the superintendence of Mr. W. O. 
Thorp,. town surveyor; and the cost will be about 25,000 





“UNIVERSAL” PISTON PACKING. 


WE illustrate in Figs. 1, 2, and 3, below, a form 
of piston - packing manufactured by Messrs. Angus 
Murray and Sons, Craigton Engineering Works, Craig- 
ton, Glasgow, and named by them the ‘‘ Universal.” 
It has been designed for use in steam-engines, gas- 
engines, pumps, air-compressors, &c. The centre ring 
of the packing is made with double the amount o 
spring power possessed by the other two rings, but 
its construction is such that it does not touch the 
cylinder walls, its duty being aney to keep the other 
rings up to their work. No junk ring is required, 
and there are no studs or bolts to get loose. The 
packing is made of cast iron of a special mixture, 
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and there are neither steel springs nor brass pads. 
When used for water, the rings,are made of a special 
bronze 

It is claimed that this packing is particularly suit- 
able for superheated steam with high piston speeds, 
and that it does away with the chatter that takes 
place with some other forms of rings. Undue wear of 
the cylinders is also prevented, and the trueness of 
the bore is therefore maintained. The rings can be 
fitted direct into the piston block as finished in the 
lathe, no hand-scraping being required. 

We understand that high-s engines of 200 
E.H.-P., running at 400 revolutions per minute, fitted 
with the “ Universal "packing give a combined effi- 
ciency of ee = 93 per cent. The packing has 
now been in use for about four years. 








INDUSTRIAL NOTES. 

Last week will mark a memorable period in the 
annals of labour. The Workmen’s Compensation Bill 
was read a first time on Monday without a division. 
It was, indeed, marvellous that sofew objections were 
made to the proposals of the Government, even by the 
es ; there were scarcely any by large employers 
of labour whoare Members of the House. The ex-Colo- 
nial Secretary criticised it a little, but he it was who 
carried the Employers’ Liability Act in the face of a 
good deal of opposition in 1880, and the late Govern- 
ment, of which he was a member, carried the Compen- 
sation Act now in force, There is always a tendency 
on the part of employers to over-estimate the prob- 
able, or possible, cost of new liabilities cast upon 
them by ehanges in the law; there is an equal ten- 
dency on the part of workmen to under-estimate the 
cost. Many years ago a large employer of labour 
said to the present writer in the Lobby of the 
House of Commons, when an amendment of the Em- 
ployers’ Liability Act was under discussion, ‘‘Why do 

ou not go in for universal compensation ; it would be 
ess costly and more satisfactory to all; it would then 
be a mere matter of insurance, and the wider the 
measure the less would be the premium, for insurance 
would go on averages.” That 1s so, but employers 
need to be safeguarded. The Compensation Act 
has not worked so badly as the Employers’ Liability 
Act, because there has been less litigation, and 
in several large industries mutual arrangements 
have been made so as to avoid litigation and 
the Courts of Law. With the provisiuns of the 
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new Bill we dealt fully in last week’s issue (page 410 
ante). 


One of the most difficult subjects embraced in the 
Government programme is that associated with the 
law of labour disputes, which has caused considerable 
irritation since the now famous Taff Vale decision. 
The Government have introduced a Bill, and it was 
read a first time on Wednesday of last week. The 
Labour Party have also a Bill, which was read a second 
time on Friday. Both are dealt with fully in our 
leading article. Here it may be noted that the trade- 
unionists are determined to secure immunity from 
law-suits, while the Government Bill sets up ‘‘safe- 
guards,” so that the acts of responsible agents, clearly 
authorised, will involve the liability of the union 
funds. There is a wide difference of opinion on this 
most important question of the responsibility of 
agents, because there would be created by the Bills, 
especially that promoted by the Labour Party, a 
privilege which might be most dangerous in its opera- 
tion. Meanwhile employers’ associations are consider- 
ing the Bills, and there is every probability that the 
House of Lords, when they come to consider the Bills, 
will compel the Government to revert to their original 
proposition, which is theless of two evils, provided, 
as seems probable, they adopt the Labour scheme. 





The Merchant Shipping Bill was read a second time 
on Tuesday in last week without a division, and was 
then relegated to the Grand Committee on Trade. 
The chorus of approval was not quite so unanimous as 
it was on the first reading, for Mr. Havelock Wilson, 
the seamen’s representative, spoke of it as ‘‘a ship- 
owners’ Bill.” Mr. Ivor Guest, speaking from the ship- 
owners’ point of view, supported it on national grounds, 
as well as on the ground of safety. Another ship- 
owner, out of Parliament, has declared that it will 
increase insurance by 50 per cent. But we have no 
basis for such an estimate. Fearful results were pre- 
dicted as the outcome of the Plimsoll agitation and 
subsequent legislation from 1870 to 1894. But when 
the Acts were consolidated and codified in the latter 

ear, the whole of these Acts, including the amended 

ad-Line, the Inspection of Provisions, and other 
amending Acts, carried by Mr. George Howell from 
1885 to 1893, were all embodied, without protest by 
the shipping community. Indeed, the only anxiety 
was to make that great Act complete and as simple 
in language as possible. In the present case the 
Grand Committee will doubtless be able to safeguard 
all interests deserving attention. Sometimes the 
Grand Committee really improves a Bill; at other 
times it weakens it; in a few cases a measure 
has been spoilt. Ship-owners will not bs ill repre- 
sented on the Committee, while the seamen have 
but one man who can be called an expert. But 
the business men on the Grand Committee will be 
able to hold an even balance, so that British commerce 
and trade shall not suffer. Finally, there is the Board 
of Trade, whose officials will have to administer the 
Act. Mr. Plimsoll’s complaint was that they were 
usually tardy in action. 





However opinions may differ as regards the style 
and contents of the 7'rades and Labour Gazette, there 
can be no doubt with respect to its fearless out- 
spokenness. Friends and foes alike in the labour 
world get a full share of adverse criticism ; capitalism 
is condemned, and some form of advanced socialism is 
advocated as the panacea for all the ills that flesh is 
heir to. The Gazette is the stormy petrel of labour 
politics. It professes to represent the socialism so 
ardently advocated some years ago at the Trades 
Union Congress, when the Socialists tried to capture 
that body, and, in so far as a paper resolution is con- 
cerned, succeeded for a while, until the saner sec- 
tion turned the tables, and by the new constitution 
literally excluded a large.proportion of those who had 
effected. the capture. According to this trades organ 
nothing has yet been done aright in the new Parlia- 
ment; a few g speeches have been made and 
proposals submitted, but that is all the credit given 
so far. The inquiry into the administration of the 
Poplar Board of Guardians, ordered by the President 
of the Local Government Board, is condemned as 
though it was an attack upon sound finance. It is 
time that a searching inquiry was instituted into 
local government methods, for the expenditure in- 
creases, the rates are advanced, the debts grow 
steadily, and instead of any effort at economy, the 
authorities only look out for new and increased sources 
of revenue. The best things in the Gazette are its 
foreign labour reports. On the fiscal policy it seems 
to be uncertain ; but not so upon Chinese labour in the 
Transvaal or elsewhere. 





It is sometimes very difficult to understand what 
some sections of the Labour Party really want. Fora 
long time past they have been clamouring for work 
for the unemployed. A h fund was raised and 
administered, more or less’ wisely, work being found 
for able hands willing to work. That fund was largely 








supplemented, locally, by gifts, and out of the rates. 


The central committee in London thought it wise to 
set apart the surplus, or some of it, in order to create 
in each London borough or centre a bureau of labour, 
or a kind of labour exchange, where workers could 
apply in case of need. It would be something after 
the style of registry offices for domestic servants, 
except that the bureaux would be free. It would avoid 
much of the blame attaching to registry offices, and 
most likely would better achieve the object in view— 
to find work for the worker. Now the cry is started 
that those offices would become a nursery for black- 
legs). Why and wherefore? The workers have 
trade unions, have votes, have members on the local 
bodies, and in Parliament, and their influence would 
prevent the action and result which they profess to 
deplore and resent. 





The referendum vote of the miners in the Lens dis- 
trict of the French coal-fields has resulted in a majority 
of 14,446 for a continuance of the strike. The votes 
were :—For the strike to continue, 32,520 ; against it, 
18,074. In the district more especially concerned, the 
proportion was equally striking, for the votes for the 
strike were 20,524 ; against it, 12,582. But there were 
21,070 who did not vote. It is a disastrous result, from 
whatever standpoint we view it. The men have no 
funds to fall back upon, and hunger engenders strife. 
It is said that the loss to the company is estimated at 
25,000/.per day. Rich as itis, it cannot afford to keep on 
at that rate long. It is reported that the salvage corps 
were prevented from descending into shaft No. 2, and 
that one of the salvage men was injured. This inter- 
ference with the work of repair is inexcusable, and 
will bring disgrace upon all sections engaged in the 
dispute. Surely the most aggrieved of the men ought 
to see that to fit the mine for re-working is all in their 
favour. It is to be hoped that the leaders of the men 
will intervene to prevent hostilities, which can only 
lead to bloodshed. 


The threatened great strike in the coal-fields of the 
United States may yet be averted. It is reported that 
a thirty days’ truce has been agreed upon ; this can 
only mean negotiations. The area of the dispute is 
so vast, the number of men directly and indirectly 
affected is so enormous, the interests involved are so 
gigantic, that every effort will be made to avert the 
stoppage of the mining operations. It is said that the 
United States President is most anxious to effect a 
settlement ; no doubt that is the case, in the interests 
of the Republic. 

Later cablegrams announce that a strike of miners in 
the coal regions of the United States was ordered to 
take--place on Monday last, the 2nd inst., but the 
officials wired to the operators to the effect that 
they would meet them on Tuesday, the 3rd inst. This 
attitude shows that the thirty days’ truce did not 
take place, as was hoped and expected. Itis said that 
the operators had resolved to ask the President of 
the Republic to institute an inquiry into the situation. 





There is very little to report as regards the condition 
of the iron and steel trades. In the Midlands there 
was a fair attendance at last week’s market, but the 
business done was comparatively small. It is thought 
that orders are kept back until the quarterly meetings, 
to be held this week. Makers of best finished iron are 
reported to be fairly full of work, but in other qualities 
there is slackness. The sheet trade is not so active as 
it was a short time ago. 





The card-room operatives in the Lancashire cotton 
trades have made a demand for a 5’per cent. advance 
in wages. They gave a week’s notice to convene a 
meeting of the joint committee ; failing in this they 

ave a month’s notice to cease work unless their 

emands are acceded to. A joint conference was held 
last week to further consider the conciliation scheme. 
As a result, a small committee was appointed to go 
into the details, and report to a future meeting. It 
is probable that the threatened strike will be averted. 

_ The voting of the operatives concerned in the agita- 
tion for weekly pay on the Clyde shows the enormous 
majority of 13,341 in favour of a strike. The numbers 
were :—For, 16,069 ; against, 2728. But there will be 
no cessation of work at present, as the men have 
agreed to await the employers’ answer, to be given 
before the end of this month. It is to be hoped that 
ere that period ends a mutual arrangement will be 
made, and the threatened strike averted. 





The Conservative members of the South Wales 
Miners’ Federation have lodged an appeal in the Divi- 
sional Court against the decision of Judge Owen, in 
the Newport County Court, es the legality of 
the levy for the Parliamentary Representation Fund. 
The Miners’ Federation have now several members in 
the House of Commons. 


The Sweating 
Royalty on May 


. er Exhibition to be opened by 
2, at the Queen’s Hall, is a novel 





experiment. Its object is to show the evils of that 
system by displaying the conditions under which the 
articles are produced, with a view to legislation even- 
tually, so as to mitigate those evils, if it is not possil;le 
to abolish them. 


The investigation by the Select Committee of the 
House of Commons into the conditions of employment, 
rates of pay, &c., of postal employés will probaly 
bring out in all their fulness the advantages as well 
as the grievances in the postal service. Let the 
public know the facts, and then people can draw 
their own conclusions as to the rights and wrongs of 
the case. Postalemploy¢s are not backward in telling 
the public of their grievances ; it is only fair that we 
should know the advantages as well. 








VESSELS FOR COLONIAL SERVICE. 


On Vessels Constructed for Service in Our Colonies and 
Protectorates.* 


By Sir Epwarp J. Reep, K.C.B., F.R.S., 
Hon. Vice-President. 


For the last twenty years I have had the pleasure of 
acting as naval architect and engineer to the Crown 
ge for the Colonies in connection with a consider- 
able portion of the requirements of the marine depart- 
ments of the British Crown Colonies, and, more recently, 
of certain British Protectorates, who also, for certain 
purposes, are represented by the Crown Agents in this 
country. It is of some parts of the work which has thus 
passed through my hands that I propose to give a brief 
account, which, I venture to hope, may be found of sume 
interest to this Institution. 

It will be readily understood that the wide distribution 
of our Colonies, and the different conditions which pre. 
vail in them, give rise to a considerable variety in the 
requirements of their marine departments, especially in 
the types of vessels considered most suitable for their 
various services. 

I will first mention the names of the Colonies for which 
I have been called upon by the Crown Agents to carry 
out work of one kind or another, observing that the 
amount of work for the individual Colonies varies greatly, 
a few unimportant orders only, such as steam-launches, 
and even rowing-boats, having been supplied to some, 
whereas more important vessels in considerable numbers 
have been supplied to others. 

Instead of attempting to group the names of the 
Colonies in accordance with their geographical position, 
I will give them in alphabetical order, and this arrange- 
ment, though indiscriminating from a geographical point 
of view, will be ey of the manner in which the work 
comes in, and of the diversity of requirements which 
succeed one another, and have to be taken into considera- 
tion in preparing the designs. The names are as follow :— 


Antigua Gambia Niger Coast Pro- 
Barbados Gibraltar tectorate (now 
British Central Gold Coast Southern Nigeria) 
Africa Hong-Kong Northern Nigeria 
British East Africa Jamaica St. Helena 
British Guiana Lagos Seychelles 
Ceylon Malta Sierra Leone 
Cyprus Mauritius Straits Settlements 
Dominica Trinidad 
iji Uganda 


Apart from the work in connection with the design of 
new or proposed vessels, there are, of course, constant 
demands from the Colonies for the renewal of material 
of more or less importance, amongst which may be men- 
tioned boilers, engines, sets of boiler tubes, machinery de- 
tails and be gear, such as pumps, condensers, pro- 
pellers, shafting and paddle floats, windlasses, and many 
other articles and materials required for vessels afloat. 
All such demands naturally require, and receive, careful 
attention, but the satisfaction of them is not always so 
easy a matter as the simple mention of them would lead 
one to suppose. The demands are sometimes made in in- 
definite or ambiguous terms, and in forgetfulness of the 
fact that those who have to execute them are thousands 
of miles distant, so that at times it is only by having re- 
course to a free play of imagination, tempered by much 
experience, that the intentions of those who make the 
demands, and their real requirements, can be arrived at. 

I may here remark that, although I have, as I have 
said, been attending to this work for the Crown Agents 
for the last twenty years, still, during the first few years 
of that period, the orders both for new vessels and re- 
newals of details were few and infrequent, and it was 
only about the ’nineties that they began to increase, and 
continued to do so more and more rapidly through the 
middle and late ‘nineties and since, partly, I think, as a 
result of the enegetic administration of the Colonial 
Office by Mr. Chamberlain, and also, I should add, of the 
very effective work of the Crown Agents themselves. 

The work has chiefly consisted in the design and inspec- 
tion of the vessels, large and small, propelled by steam or 
otherwise, which are required to satisfy the multifarious 
needs of the various marine departments. Amongst the 
types which have been dealt with may he mentioned 
single and twin-screw steamers, paddle-steamers, stern- 
wheel steamers of all sizes, screw-in-tunnel steameis, 
steam tugs and barges, steam-launches, both of wood and 
steel, oil-motor launches and other vessels, lifeboats, bot! 
steam and propelled by oars, surf-boats, lighters, and so- 
called poling canoes. 

Besilies those for some of the vessels actually completed, 





* Paper read before the Institution of Naval Architects, 
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a considerable number of designs are prepared which, for 
one reason or other, do not get beyond the ‘‘ proposed ” 
stage. Sometimes they have to be thrown aside because 
a complete revision by the local authorities of their re- 
quirements render the proposed plans inapplicable ; 
sometimes because it is found possible to meet the require- 
ments in other ways; but more often owing to lack of 
funds to meet the expense involved in the carrying out of 
the programmes put forward by the local colonial authori- 
ties in their desire to develop the trade and service of the 
districts under their control. 

On 469 there is a table of some of the principal 
vessels propelled by machinery, the design and construc- 
tion of which have been carried out under my supervi- 
sion, grouped under the heads of screw-steamers, paddle- 
steamers, steam-tugs, stern-wheel steamers, screw-in- 
tunnel steamers, and steam-launches; and I propoze to 
go, with brief comments, through the table, enlarging on 
those cases in which any special features may have been 
embodied, or have attended the design and construction. 

The names of the builders of the vessels are given in 
each case in the table, but the builders have in many 
cases submitted designs and specifications for my exami- 
nation, and modification where necessary ; and, in order 
that I may not be wanting to them in any way, and 
nevertheless may not encumber this paper with matters 
which cw be better dealt with separately, I have added 


Fig. 1. 





TWIN SCREW STEAMERS WINIFRED AND ‘SYB/L* 


placed on sponsons forward of the foremast, one on each 
side, two similar guns on the poop, and two Maxims on 
each side of the bridge-deck, besides rifles, &c. Her 
mean draught, when completed and loaded with 30 tons 
of cargo, was only 5ft.6in. The ample stability neces- 
sary to the vessel, on account of the very severe gales to 
which Lake Nyassa is liable, was provided for by her 
comparatively large beam and high freeboard. 

As the Guendolen had to be transported overland from 
a point on the Shire River to Fort Johnston, at the south 
end of the lake, she was not finished and tried in this 
country ; but, after being as completely erected as circum- 
stances would allow, was taken to pieces and packed for 
shipment. She was finally re-erected and launched at the 
lake under the superintendence of Commander Cullen, 
who was for many years at Fort Johnston, and is well 
known to African travellers whose expeditions have taken 
them in that direction. Her trials were reported by 
Commander Callen to have been quite successful, and to 
have resulted in a mean speed of slightly over 114 knots, 
or half a knot more than her contract speed. 

Her engines were of the usual compound surface-con- 
densing type, but her boilers were of a oon type, 
adopted in this case on account of their capability of being 
divided up into a number of sections to facilitate trans- 
port. They were a pair of a patent underfired type, in 
which the furnace is beneath the shells, enclosed within 


DIMENSIONS. 
LENGTH B.P._____. 175" 0° 
BREADTH -- 29° 0° 
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an Appendix (see page 470), in which I have set down 
such points of interest as occur to me in this connection. 


Screw-STeaMERrs. 


“Governor Maclean.”—This, the first of the screw- 
steamers given in the table, was built for service on the 
Gold Coast. She had no special features about her, 
except a large deck-house forward of the machinery, and 
the a shallow draught of 6 ft. This limita- 
tion of draught did not introduce any serious difficulties 
into the design, as the vessel was not required to carry 
cargo; and the whole of the space in her was available 
for the distribution of the accommodation and services 
desired. She was fitted with twin-screw diagonal inverted 
compound engines, and two return-tube boilers, and 
aitained a speed of 11 knots. 

‘Lady Gordon” and “‘ Lady Havelock.”—These were 
oth combined passenger and cargo steamers of ordinary 
ype for service in Ceylon, and do not call forany special 
emarks, except that the Lady Havelock was slightly 
ler than the Lady Gordon, and was fitted with some- 
hat — machinery, in order to give her a 
\igher speed—11# knots against 10 knots. Both vessels 
re otherwise similar: 180 ft. long, had teak decks, 
riple-expansion surface-condensing machinery, and 
rdinary return-tube boilers. 

’ Guendolen.” —This vessel was designed primarily as a 

a-boat of moderate draught for service on Lake Nyassa, 
°r principal duty being to carry troops to different points 
of the lake. At the same time she was provided with a 
hold in which about 30 tons of ‘o could be carried 
when she was not on military duty. er armament con- 
isted of two 3-pounder Hotchkiss quick-firing guns, 
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brickwork, the furnace gases being returned to the smoke- 


box at the front end through large-size boiler tubes. The 
two shells are connected at thetop to a common steam- 
collector drum, the axis of which: lies at right angles to 
the axes of the boiler shells. A similar but much smaller 
drum is fitted beneath the boiler shells towards the back 
end, and is connected to them by large vertical tubes, by 
means of which the water level in the two boilers is kept 
at an equal height. 

_ * Winifred” and “ Sybil.” —These are sister vessels, de- 
signed for passenger and cai service on Lake Victoria 
in connection with the Uganda Railway, the requirements 
being that each vessel should carry 150 tons of cargo and 
20 tons of fuel ona minimum draught of 6 ft. in fresh 
water ; that the s 


knots ; that a moderate amount of first-class accommo- 


dation and facilities for deck passengers should be pro- | running of the machinery under such co! 











, loaded as above, should be 10 | plates, 


cargo clusters, and a 16-in. electric searchlight Lanabotine. 
Ceiling fans and portable fans were also provided to assist 
the ventilation of the living spaces. 

Accommodation for ten first-class passengers was 
situated aft in the poop, the ship’s officers’ cabins and 
mess-room amidships, and the crew were hou in 
the forecastle. he main deck was kept as clear as 
possible, in order to afford space for deck passengers ; 
and with the object of giving good protection from the 
weather to these ay | a light shelter-deck was 
worked between the poop and forecastle decks, forming 
one contiuous deck fore and aft. This continuous deck is 
also available for the use of deck passengers in fine 
weather, and awnings and side screens of light green can- 
vas were provided for the whole of its length for their 
protection from the sun. : 

The propelling machinery consisted of two sets of triple- 
expansion surface-condensing engines of the inverted 
vertical type, with two return-tube single-ended cylin- 
drical boilers of the marine type to supply the main 
engines, and a smaller boiler of similar design for auxiliary 
pur 

The speciality in the design and construction of these 
two vessels consisted in the extremely limited draught of 
6 ft. in fresh water in their fully-loaded condition, and in 
the necessity of temporarily erecting the vessels in a very 
complete manner in the builders’ yard, to be subsequently 














completely dismantled for transit. The-vessels-were 
ship to the port of Kilindini, and carried thence 
by the new Uganda Railway to Port Florence, on the 
borders of Lake Victoria, where they were permanently 
re-erected (under somewhat difficult conditions) for ser- 
vice on the lake. : 

The tempo erection of each vessel in the builders 
yard was carried out very completely, the various parts 
of the hull which could not be permanently riveted before 
shipping were bolted together in place; the two sets of 
engines, with their shafting, propellers, condensers, steam- 
pipes, &c , were completely fitted on board and tem- 
porarily bolted down ; the boilers were put in place and 
— up, the funnels and ventilators erected, floor- 


. Kev, fi steam , and -the 
engines turned under steam for a limited period. The 
itions could 


vided ; that the boilers should be constructed to burn | not, of course, be considered a very valuable test of the 
wood fuel; and that the vessels should be ee in | machinery itself; but it proved of great value in en- 


»ieces, for re-erection on the border of the lake in 
Their principal dimensions are as given in the table, and 
their gen appearance may be seen in the outline sketch 
of them given on this \. . a 

he vessels were built of mild steel in practical equiva- 
lence with Lloyd’s rules for 100 Al class; and, to facilitate 
re-erection in Uganda, the shell and bulkhead plates 
were joggled. 

The vessels are schooner-rigged, and have two pole 
masts of pine. The wood decks and cabin bulkheads are 
of teak, this class of timber being more suitable for the 
hot climate of the Protectorate than other varieties. 

A complete electric plant was provided for each vessel, 
consisting of two dynamos, 105 16-candle-power lamps, 





nda. | suring the completeness of the plant in all its details, and 


greatly assis in the refitting of it in Uganda. The 
whole of the auxiliary machinery, including pumps, 
electric-light engines, windlass, steering-gear, winches, &c., 
was fitted up on board and tried under steam. 

The wood decks were not fully laid, but all the plank- 
ing was shaped and the waterway planks were fitted, 
although they were not bolted down. The cabin framing 
was fully erected in the joiners’ shop and subsequently 
checked on board by means of moulds, the teak grounds 
to take the framing at the sides and stern of the vessels 
being fitted on rd in a somewhat more elaborate 
manner than usual, and afterwards removed and ye 

The two masts were shipped and rigged, and the sails 
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hoisted and lowered. The whole of the awnings were 
spread in place. All the boats’ davits were fitted, and the 
boats swung out and inon them. The ship’s pumps and 
piping of the pumping, ef fire and fresh water 
services were temporarily fit and carefully marked 
before being prepared for shipment, while all such fittings 
as engine telegraphs and voice-pipes were put in place 
and tried. The electric -lighting installation: was not 
fitted up in this country, but the whole of the wiring and 
fitti were thoroughly checked and examined, and full 
detailed plans and instructions were prepared and sent to 
Uganda to avoid; as much as possible, difficulty in fitting 
up the installation in the Protectorate. 

Every part of the work was carefully marked before 
being dumantioé, and such parts as were liable to damage 
during transit were. packed or protected. Although, as 
would be expected, many of the smaller parts were 
packed in one common case, the total number of pieces or 
packages for each vessel exceeded 3000. 

The completeness with which the erection in this 
country was carried out, and the care taken in the mark- 
ing of the various parts before dismantling, and in the 
preparation of specixl detail plans to facilitate the re-erec- 
tion, led to the generally satisfactory erection of the 
. vessels in Uganda by a staff which, although well trained 
in other branches of engineering, had only a superficial 
knowledge of naval architecture and _ construction. 
While very great credit is undoubtedly due to the 
railway staff, the lack of experience in practical ship- 
building above referred to, and the absence of all con- 
trol there on my part and on the part of my staff, resulted 
in the introduction into the vessels of some unnecessary 
weight, naturally causing an increase in the draught, 
and giving rise to a complaiut from the Prot: ctorate that 
the vessels had heen carelessly designed. The over- 
draught was at firat stated to as much as 18 in,, an 
excess which, in a vessel having a designed draught of 
only 6 ft., is obviously impossible where the design has 
been considered with any such care as was devoted bot! 
to it and to the construction of these two vessels. Subse- 
quent correspondence showed that this alleged excess of 
draught was, to a large extent, due to a much greater 
amount of cargo and coal —— on board than the vessels 
were designed to carry on the normal draught. The 
authorities in Uganda were still, however, of opinion that 
the vessels substantially exceeded their designed draught, 
and a detailed investigation was made by a senior officer 
of the Royal Engineers, who happened to be in a cx mes 
at the time, no naval architect or marine engineer being 
available for the pur ; and from his report it became 
clear that ccuntiinetie eldislens had been made in the 
way of accommodation, and that a very much greater 
amount of cement had been introduced into the vessels 
than had ever been contemplated, the . for instance, 
having been cemented to the full depth of the frame 
angles. The result of this investigation was to leave the 
amount of the alleged over-draught at 6} in., on the as- 
sumption that all the figures used in the report were 
correct. 

It 1s, however, quite impossible to reconcile even this 
reduced over-draught with the calculations for the vessels, 
or with the freight weight of the parts shipped ; and the 
fact that so large an amount of the over-draught originally 
alleged had disappeared on examination furthers the 
belief that, had it m possible for a competent naval 
architect, conversant with the a to make a thorough 
examination of the vessels as finally completed, the re- 
maining 64 in. could have been fully accounted for. 

It is right for me to add that, before the vessels were 
commenced, I pointed out the risk of railway engineers 
carrying out the re-erecting work at the lake; but, as my 
responsibility was to cease with the delivery of the vessels 
in this country, I could not do more than suggest this. I 
am of opinion that, had the work of re-erection, as well 
as of construction, been committed to my care, or to that 
of other persons skilled and practised in such work, no 
question of over-draught, even to a small extent, would 
have arisen. 

** Ranadi.”—This vessel, whose name in the native 
languagesignifies ‘‘Queen,” and is pronounced ‘‘ andi,” 
is a single-screw steam-yacht, purchased, on my recom- 
mendation, by the Crown Agents for the Colonies for 
Government service in Fiji. 

It was originally intended by the Colony to build a 
new vessel for the service, and with that end in view I 
prepared designs embodying the requirements as to 
pon sty sae for high Government officials, sea-going 
capacity, &c. 

he thecal involved in carrying out the full require- 
ments of the Colony, and the necessity of abtnens a 
vessel quickly to replace another which was unserviceable, 
however, led to the decision to purchase a vessel which, 
although not, perhaps, fulfilling all the conditions 
originally laid down, would iy only comparatively 
minor, alterations to suit her for the service. Several 
v were considered, and it was finally decided to pur- 
chase the Ranadi, which had not long left the builders’ 


ard. 
, The principal particulars of the vessel are given in the 
table. The engines are of the triple-expansion, surface- 
condensing type, supplied with steam by one cylindrical 
return-tube boiler. 

The alterations necessary to meet the requirements of 
the service consisted principally in more effectively 
separating the crew from the officers, that being indis- 
pensable in the new service, where the crew would consist 
of natives ; in providing electric fans for the more import- 
ant accommodation; fitting canvas awnings over the 
decks; supplying a steam-launch arranged to burn oil 
fuel ; tage | a bath in the ladies’ accommodation ; the 
provision of a feed-tank in connection with the engines ; 


and making considerable additions to the spare gear, 


h | for the vessel’s ordinary servi 


The vessel, when fitted and finished in all respects, was 
successfully navigated to Fiji by her service crew. 


PappDLEe-STEAMERS. 


The Iere and Paria are sister vessels of the side paddle- 
wheel type, constructed, in 1892, for the Crown Colony of 
Trinidad, for service in the Gulf of Paria. 

It was originally proposed to build the two vessels of 
somewhat different dimensions, one being 10 ft. shorter 
than the other, and varying in details, but at my sugges- 
tion it was decided to make them alike in all respects, 
chiefly on the ground of economy in building and — 
expenses, and the nature of the service required, an 
also in order that parts and fittings of the machinery 
should be interchangeable. It was also, at my desire, 
decided to navigate the two vessels to their destination, 
— of shipping them in pieces, to be re-erected in the 

ony. 

The principal requirements to be met in the design of 
these vessels were that they were to have side paddle- 
wheels, and were to be built on the composite system, 
with teak planking sheathed with copper, on account of 
the rapid fouling of iron-bottomed ships, and the limited 
dock accommodation in the neighbourhood of the Colony. 
[hey were also to be good sea-going vessels, capable of 
carrying passengers, and of towing when desired, and 
were to haveas of 11 knots. These requirements 
were all provided for in the design finally settled, 

The vessels had a length of 110 ft. between perpendicu- 
lars, were very strongly constructed, were fitted with 
limited passenger accommodation, and had a wood awning 
and canvas curtains for practically the whole length. The 
engines were of the vertical, compound, oscillating type, 
one boiler of the cylindrical return-tube type generating 
the steam. 

The vessels were safely delivered in Port of Spain, 
[rinidad, by the builders, the voyage being made under 
temporary sails of much larger area than those supplied 

The Mansah 


ces. 

_ Th Kilah, which, in the Mandi langu 
signifies ‘‘Queen’s Messenger,” is a side-wheel paddle- 
steamer, built, in 1894, for mail and passenger service 
between Bathurst and McCarthy’s Island on the River 
Gambia, in the Colony of that name. The vessel was 
fitted with a saloon, four state-rooms, a mail room, small 
cargo hold, and accommodation for the crew. The hull 
was built throughout of iron. The length of the vessel 
was 90 ft., and the beam 16 ft., and on a draught of 5 ft. 
6 in. she was designed to carry sufficient coal for four 
days’ steaming at the full speed of 9} knots. 

The Mansah Kilah, after nearly eleven years’ service in 
the Colony, where the means of docking and repairing are 
n ily limited, was found too old for service, and has 
been re by a somewhat 1 r vessel of a similar 
type, which, in addition to extended accommodation for 
passengers and crew, has a separate suite of cabins for 
the use of the Governor of the Colony when making 
official visits. 

As sufficient funds were not available for the buildin 
of a new vessel, a second-hand paddle steamer was foun 
in sufficiently good condition to render several years of 
useful service ; the necessary alterations and repairs were 
made in her, and the Governor’s accommodation above 
referred to fitted. She is of greater speed than the old 
vessel, and will be able to work more efficiently against 
the strong current which prevails in the river. 


Sream-Tves, &c. 
‘*‘ Lady Hay.”—This vessel is a single-screw sea-going 
steamer built for service as a tug and water-boat in the 
Colony of Barbados. She was completed and despatched 
from this country at the end of the year 1900. She was 
practically a duplicate of, and in some respects an im- 
provement upon, a vessel built several years earlier, and 
taken over the Government from the Bridgetown 
Waterworks Company, Barbados, that vessel having been 
found to perform the required service fairly satisfactorily. 
The Lady Hay has a length of 76 ft. 6 in. between per- 
vet apern ay and has a carrying capacity of 50 tons of 
resh water. . 
‘* Victoria.” —This is a twin-screw sea-going tug bought 
by the Crown Agents, on my survey and recommendation, 
for the use of the Harbour Department of Mauritius. 
The vessel was almost new when purchased, and required 
only a alterations so ot oa “4 suit her for _ - 
vice, these consisting princi y in the en ent of the 
coal-bunkers, the addition of cabins seg apes of the 
officers of the vessel, and the fitting of a canvas awni 
forward. Large additions were also made to the lists o! 
spare gear and outfit, and, for the purposes of navigation 
to the Colony under her own steam, a temporary galley 
was fitted aft, and additional sails were supplied. 
= ncipal particulars of the Victoria are given in 
the table. 
** Goliath” and ‘‘ Samson.”—These tugs were built, in 
1902, for special service in the port of Colombo, which is one 
of the principal ports in the wn Colonies at which very 
large steamers call, as is well known. The conditions laid 
down by the Government called for a very powerful tug, 
for assistance in berthing and unberthing large steamers 
up to 15,000 tons gross to and for quickly towing 
the largest vessels round at right angles when entering 
dry dock with a strong beam wind blowing. The tugs 
were further required to be handy and quick in turning, 
as they to manceuvre in a confined space, for whic 
reason also the length over all was strictly limited 
to 120 ft. It was also required that they should carry 
sufficient coal for 60 hours’ steaming. 
To comply with the above requirements, I estimated 
that each tug should be of not less than 1,000 indicated 
horse-power ; and twin screws were adopted, with the 


the large engine power required. The dimensions of the 
vessels are given in the table, and drawings of them on 
the opposite Ona ht of water of 9 ft. forward 
and 12 ft. aft, they are each able to carry the 75 tons of 
coal which are necessary for 60 hours’ mney ee mode. 
rate speed, the fuel intended to be used being gal coal, 
The vessels were strongly built, of steel, of scantlings 
full — to Lloyd’s requirements, with a flush teak 
dec Rook ened — —_ ~ usual strong slip 
towing abaft the machinery casing, for 
towing astern, and with bollards and timber m4 for 
towing alongside; a large rope fender is also fitted on the 
stem for pushing. A strong steam windlass was fitted 
forward, and a powerful warping capstan engine with a 
portable fairlead aft. e equipment of the vessels 
included an 18-in. Manila hawser for towing the largest 
vessels, and 12-in. and 9-in. Manila hawsers for use with 
vessels of more moderate size. Each vessel was also fitted 
with steam steering , and a complete electric-light 
installation, which included arrangements for lighting the 
decks when working the tow-ropes on dark nights. 
Another important feature in the equipment of ion 
vessels was a powerful steam fire-pump, which was fitted 
for the purpose of extinguishing fires on other vessels, 
and which proved, on trial, to be easily capable of 
maintaining a pressure of 80 lbs. per square inch in the 
fire a when four 2-in. hoses with {-in nozzles were 


Ample accommodation was provided for the officers by 
a captain’s cabin on the bridge, and four sleeping-cabins 
and a mess-room in a teak deck-house on the main deck 
forward, the crew being berthed below the main deck aft. 
Awnings were fitted to shelter the bridge-deck and the 
after part of the main deck, and a light wood sun-deck 
was fitted from the bridge to near the bow, the portion 
over the deck-house forming a double roof to the cabins. 
Large - oa uilt into the 4 > the 

urpose of giving the necessary immersion ull and 
arm when the po was exhausted. 

The machinery consisted of two sets of compound sur- 
face-condensing engines, steam being supplied at 125 lh. 
ae gy by two single-ended cylindrical return - tube 

ilers. The air and feed-pumps were driven off the main 
engines, two auxiliary feed-pumps of Weir’s make and 
an auxiliary air-pump for use when the main engines 
were not at work being also fitted. 

The trials of both these vessels were carried out (in 
December, 1 and January, 1903, respectively) under 
very unfavourable conditions of weather, there being a 
heavy sea and high wind, amounting, in the case of the 
Goliath, to almost a whole gale. Notwithstanding these 
unfavourable conditions, the trials were very satisfactory, 
over 1100 indicated horse-power eo y maintained 
in each tug during a four hours’run. No particular speed 
was specified for the vessels, but in order to ascer- 
tain their actual speed at full power, six runs were 
made on the measured mile, when a speed of about 11 
knots was obtained ; and there is no doubt that a still 
higher s would have been attained under more 
favourable conditions of weather. The vessels proved 
themselves during the trials to be excellent sea-boats, and 
to possess all the powers of manceuvring quickly which 
were desired. After the trials they proceeded under their 
own steam to the port of Colombe. On the voyage of 
the Goliath very strong southerly gales were encountered 
while crossing the Bay of Biscay, when the tug again 
showed herself to be an excellent sea-boat. ‘ 

‘“*S. Nigeria Steam-Barge No. 1.”—This vessel is a 
steam-barge specialiy designed for service on the Cross 
River and the adjacent Calabar River. The limit of 
draught originally given by the Protectorate authorities 
was 5 ft., and a vessel to carry 60 tons on that draught 
was designed, with a long hold for carrying 30-ft. logs 
of timber. Meanwhile, however, a change of opinion 
had taken place, and a demand was pleepeenty made 
for a barge to carry 60 tons on 3ft. draught, because it 
was desired to utilise her services in connection with the 
brickfields on the Cross River and the stone quarries on 
the Calabar, where the depth of water is limited, in 
addition to the ordinary service on the Cross River. As 
it was desired at the same time to keep the size and cost 
of the vessel within the narrowest limits, a compromise 
was necessary, and a second design was prepared for a 
barge which would carry 30 tons of cargo on a draught of 
3 ft., but would be strong enough and have freeboard 
enough to carry 60 tons when there should be no necessity 


to strictly limit her ae. ihe 7 
is compromise has been carried into effect in the 
vessel built. She is 90 ft. } 21 ft. broad, and has a 


moulded depth of 5 ft. 6 in. ér hold, 31 ft. 6 in. long, 
is situated somewhat forward of amidships, with a hatc! 
28 ft. long by 11 ft. wide. Just forward of the hatch is 
situated a hand-crane capable of lifting 3 tons, with an 
outreach of about 15 ft. 6in. Abaft the hatch is situated 
the single return-tube boiler which supplies steam to the 
twin engines abatt it, and over all is a raised casing 
standing 6 ft. above the deck. Abaft the engine-room 
casing again is situated the galley. The steering position 
is p above the boiler-casing at the fore end, thus 
commanding a pan view of the channels. A teak deck 
extends right ‘ore and aft, beneath which, forward, ac- 
commodation is provided for the crew. A strong hand- 
windlass with two chain barrels and large warping ends 
is fitted in the bows. Her speed is 7 knots. Other 
particulars of this steamer are given in the table under 
*S.B. No. 1,” which is her official name. ; 

The vessel was completed and successfully tried early 
in June last, having been ordered early in February, and 
afterwards p! ed under her own steam to Southern 
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double object of increasing the manw:uvring power, and of 
aonouemedsting to the best advantage, in so short a vessel, 





We now come to that very special t of vessel the 
shallow-draught stern-wheel steamer. This type has been 
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in considerable favour for a number of years for service 
on both the upper and lower reaches of the Niger, as well 
as in the anit uring Colony of Lagos. It is, of course, 
a well-known type of vessel, and the favour with which 
it has been regarded in the services mentioned is doubt- 
less due to certain well-marked advantages it 
The principal of these are that the engines being neces- 
sarily at the extreme after end of the vessel, and the 
boiler pushed away to the other end to balance it, the 
central part of the ship remains free and comparatively 
unobstructed for the disposition of the accommodation 
and cargo-carrying arrangements. Again, the paddle- 
wheel or wheels, being contained within the width of the 
vessel, are not pls me | to damage in the same manner as 
are those of side-wheel steamers, and do not add to the 
effective width of the ship as side paddles do, to its pre- 
judice when navigating intricate and narrow channels. 
Again, the comparative simplicity of the machinery that 
can be used, and was used in earlier years, for driving the 
wheels rendered possible the employment of native en- 
gineers with little skill—a consideration of much import- 
ance in the Colonies mentioned, where Europeans can 
only be engaged at comparatively high salaries, and re- 
uire frequent intervals of leave for the recuperation of 
their health. . 

“* Maraaret.”—The first vessel included in the table of 
“‘Stern-Wheel Steamers” is the rgaret, which was 
built for service on the Lagos lagoons, principally for the 
transport of officers and troops, and having accommoda- 
tion for the governor and his staff, and a light armament. 





The draught of the vessel was limited to 2 ft. 6 in.; she 





Karonga are two small shallow-draught boats, built 
for Northern Nigeria, to dimensions given by the authori- 
ties of the Protectorate, who intended that their draught 
when light should not exceed 12in. In the course of the 
deliberations upon the designs, however, so many additions 
to weight were required in the fittings to be provided, and 
especially in the machinery necessary to obtain a much 
greater speed than that of an existing vessel whose dimen- 
sions had formed the basis of the original demand, that the 
draught was eventually in in the case of the Kam- 
to slightly over 15 in. in the fully r¢- condition, 
ut without cargo, &c. The draught of the Karonga, in 
the same condition, was nearly 17 in., the difference being 
due to the arrangements made in this vessel to enable her 
to carry a certain number of passengers. 

The Kampala had two open holds amidships, separated 
by a water-tight bulkhead, and with margin deck-planks 
round them, wood decking being also laid at each side of 
the engines aft, and right forward. A short length of 
upper deck was laid from right aft for a distance of 
about 23 ft., upon which the controlling of the 
engines and the steering gear were placed. Forward of 
this a light sun-deck extended to the bow at the same 
~y -_ a sun-deck was also fitted over the short upper 

eck aft. 

The Karonga was decked over the holds, large hatches 
being provided over each, and the upper deck extended 
to a distance from aft of about 40 ft. Sun-decks were 
fitted over the open portion of the main deck and the 
upper deck. 

Both vessels were fitted with horizontal compound en- 
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was to have a speed of 10 knots, to carry coal for five 
days’ apne and the furnaces were to be capable of 
burning wood-fuel as well as coal. The foregoing and 
other minor requirements were all embodied in the Mar- 
garet, the principal dimensions and other particulars of 
which will be found in the table. An upper deck ex- 
tended from the~ fore side of the paddle-wheel aft to 
within 20 ft. of the bow, and upon this, and on the 
main deck, the required accommodation was distributed. 
Double awnings were fitted over the upper deck through- 
out its length. The engines fitted were of the pene 
surface-condensing type, and steam was supplied from 
two locomotive boilers. As the steamer was to be shipped 
iN pieces, no s' trials were carried out in this country, 
but reports afterwards received from the colony stated 
that her trials were successful, and the speed attained 
2 knot above that specified. 

‘‘Maud.”—The steamer Maud, built nearly ten years 
later than the Margaret, was intended for similar service 
in the same Colony, but was somewhat longer, deeper, 
and of 6in. greater draught, and provided with a consider- 
ably larger amount of accommodation, her designed speed 
being thesame—viz.,10 knots, Some considerable difficulty 

aving been encountered in the Colony in re-erecting the 
Margaret, which, as I have previously stated, was sent 
out in pieces, the Maud was constructed in sections, each 
section being riveted up complete, and the whole tem- 
torarily bolted together to ensure all being fair and in 
line. It was not considered desirable to incur the ex- 
pense of completing the vessel sufficiently to carry out 


trials in this country. 
* Kampala” ond “‘ Karonga.”— The Kampala and 











gines of identical design, with jet condenser, driving a 
pair of overhung paddle-wheels with radial floats on a 
common shaft, steam being supplied by a single locomotive 
boiler suitable for burning either wood or coal. 

Previous experience with similar boats had indicated 
that it was worth while to incur the additional cost of 
completing the vessel sufficiently in this mT to allow 
of speed and other trials being carried out, and this course 
was adopted in the case of the Kampala and Karonga. 

The speed attained on trial by both vessels was, 
curiously enough, exactly the same—viz., 9.78 miles, not- 
withstanding material difference in the steam pressure, 
revolutions, draught, and other conditions. The boats 
were built in four sections, one at each end transverse and 
two longitudinal ones. After the trials they were dis- 
mantled, the sections taken apart, and the whole shipped 
to Akassa, where they were put together under the 
superintendence of the Southern Nigeria officials, and 
thence steamed up tothe Northern Nigeria head-quarters 
at Lokoja. 

“* Sarota.”—The Sarota was the outcome of discussions 
and negotiations which extended over more than a year, 
and took the place of three small vessels, in the nature of 
steam-launches, which had been originally posed. 
in the case of most vessels for service on the Niger, espe- 
cially in Northern Nigeria, great stress was laid by the 
authorities on the necessity of range the draught, 
which was fixed at a maximum of 2 ft. when loaded with 
30 tons of weight on board, including rr coal, crew, 
stores, and outfit. It was desired that should trim 
on an even keel with 15 tons of coal in the bunkers and 
otherwise light, as well as in the fully-loaded condition. 











In order to reconcile the various conditions which the 
Protectorate otficers desired to unite in the boat, the 
speed had to be kept down to that of 10 miles an hour. 

will be seen from the table, the Sarota is 135 ft. long. 
She had a main deck running from the forward side of the 
paddle-wheels to the forecastle, the latter being raised to 
give room below for the crew; there was w it the 
steam-windlass and other anchor and hauling-off arrange- 
ments. The upper deck extends from a point about 24 ft. 
from the bow nght aft, being curved up over the paddle- 
wheels. It is covered throvghout its extent by a sun- 
deck, an extension of which forms a bridge for conning the 
vessel. The main deck is the working deck of the ship, and, 
on from the engine and boiler space, is occupied by 
the cargo- hatches, galley, electric-light plant, refrigerating- 
room, latrines, &c. 

On the upper deck are situated a saloon and cabin for 
officers amidships; the ladies’ saloon and cabins are 
further aft ; towards the stern are the non-commissioned 
officers’ quarters, and right aft the sanitary accommoda- 
tion. 

There are two paddle-wheels, one at each side within 
the width of the vessel, upon a common shaft driven 
by triple-expansion surface-condensing engines. Before 
the vessel was completed the Protectorate authorities 
desired to make the two paddle-wheels entirely indepen- 
dent, so that they could be worked in opposite directions 
if required ; but this involved such a large modification of 
the machinery, and so much extra weight, to say nothin 
of the cost, that a compromise was carried out, an 
clutches fitted in such a manner that when desired 
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the whole power of the engines could be concentrated on 
either wheel, the other one running free. Steam was 
—= by a single cylindrical return-tube boiler. 
e vessel was lighted throughout by cae. and 
e 


carried a search-light for navigation purposes. She was 
also fitted with a refrigerating machine and cold chamber, 
distilling apparatus, and other conveniences. 

** Valiant.” —The design of the Satota, which, as I have 
stated, was built for Northern Nigeria, seems to hae 
appealed to the Southern Nigeria authorities as a pro- 
mising one, which, with a few alterations to suit their 
particular service, and perhaps a few improvements, 
would give them a very useful vessel; and the Valiant, 
which was put in hand a few months after the Sarota, 
followed closely upon her lines. She was made 10 ft. 
longer, 1 ft. 6 in. wider, and 6 in. deeper, carried 40 tons 
of weight against the Sarota’s 30 tons, on the same draught 
of 2 ft., and had the same speed ef 10 miles per hour. 
(See Figs. 7 to 10 on the next page.) 

The arrangement of the decks, &c., was similar in the 
two vessels, but the accommodation on the upper deck was 
differently arranged to suit the requirements of the 
Southern Nigeria officers. The Valiant had steam steer- 
ing gear instead of hand gear only, and was not provided 
with a cold chamber or refrigerating plant. 

The machinery of the Valiant was of the same type, 
and the arrangement of the paddle-wheels the same as in 
the Sarota; and the compromise mentioned as having 
been adopted in the case of the Sarota—viz., that of fitting 
clutches in such a manner that the whole power of the 
engines could, when desired, be thrown on to one wheel— 
was adopted in the Valiant asa desirable feature. Instead 
of the single cylindrical return-tube boiler fitted in the 
Sarota, two water-tube boilers of the White-Forster 
type were provided in the Valiant. Another improve- 
ment applied to the Valiant was the fitting of stockless 
anchors, 

The trials of the vessel were quite satisfactory both as 
regards speed and steering qualities. She was fitted and 
was tried with one central rudder only ; but two smaller 
rudders, one on each side, were fitted at the request of 
the Protectorate authorities, who witnessed the trials, as 
they considered that these would, perhaps, increase her 
manceuvring powers in certain bends of the river. 

I had the satisfaction, in the case of the Valiant, of 
being informed semi-officially that the vessel was in every 
respect successful, and that her steering qualities were 


As | perfect, both ahead and astern 


“* Kapelli.” —The Kapelli is a small stern-wheeler, 100 ft. 
long and 20 ft. wide, the design for which was finally 
settled after several months of correspondence and con- 
sultation with the Northern Nigeria officers. The original 
demand required a vessel of the dimensions stated to carry 
a load of 45 tons on a draught of 12in. In the interval 
above referred to the authorities were convinced that their 
requirements as regards accommodation, thickness of 
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decks, and many other matters could only be carried out 
apetowtias draught of 22 in., with a load of alittle under 
20 tons. She has two complete decks and a sun-deck. 
Upon the main deck forward is situated the boiler, along- 
side it the galleys, and in front of it the windlass and 
anchor arrangements ; aft, the machinery is at the centre 
line, and on one side of it a cabin for two native engineers, 
and on the other a lamp-room and latrine. The remainder 
of this deck is devoted to the working of the cargo, there 
being three holds with a large batch over each. 

The main service of the vessel was the carrying of cargo, 
but on the upper deck there was provided a certain amount 
of accommodation for passengers, consisting of two saloons 
(one being for ladies), pantry, bath-room, and the usual 
sanitary arrangements. Two paddle-wheels were fitted, 
one on either side, within the breadth of the vessel, driven 
by compound surface-condensing engines. Steam was 
supplied from a locomotive bviler, stoked from forward. 
Although the vessel was to be sent out in sections, she 
was sufficiently completed here to allow of trials of her 
speed and other qualities being made. The specified s 
of 10 miles or hour was attained, and her steering qualities 
were found to be —~ satisfactory. The Kapelli was 
built in longitudinal sections, and, after the trials, was 
dismantled and shipped to Burutu, where she was put 
a and steamed up the river to the head-quarters at 

koja. 

‘* Raven.” —This vessel was designed for service on the 
Cross River, in the transport of troops, for towing lighters 
with stores, and for independent service of various kinds. 
Her dimensions were originally fixed by the Protectorate 
authorities, but when it was found that adherence to 
them would involve a draught of 24in., her length was 
increased by 10 ft. and her breadth by 3in., to the dimen- 
sions given in the table, and this enabled her draught to 
be colnet to 1 ft. 104 in., with the conditions of load 
adopted. On this draught in fresh water she was able to 
carry, with steam up, outfit and stores on board, and 
water tanks full, a load of 14 tons, comprising fuel, cargo, 
passengers, &c. ? 

The Raven has complete main and upper decks, the 
former being raised forward to provide accommodation 
for the crew beneath it. The upper deck stops within 
about 8 ft. of the bow, and the steering position, with 
combined steam and hand , is situated at its forward 
end. ~A wood sun-deck is fitted right fore and aft. Two 
deck-houses were fitted upon the upper deck, one forward 
and one aft of amidships, for the accommodation of two 
officials, and the open space between them was fitted with 
table and chairs as an al fresco dining-room. The space 
amidships, beneath the main deck between the boiler and 
the engines, formed two holds, with two small hatches 
over each. ‘ 

In this case a simgle paddle- wheel was preferred 
across the stern, instead of the arrangement of a wheel 
on each side, as adopted in several other boats pre- 
viously described. The floats of the wheel were “stepped,” 
a device by means of which more surface is obtained, 
and the vibration reduced in comparison with the ordinary 
type of wheel. The engines are of the compound surface- 
condensing type, one cylinder being placed on each side 
of the vessel, working upon overhung cranks. Steam 
is supplied by a White-Forster water-tube boiler situated 
in the hold forward, with bunkers on each side. 

The Raven was built in sections, two transverse, one 
forward and one aft, and four longitudinal, formed by 
dividing her along the centre line and stepping the trans- 
verse joints. After satisfactory trials she was dismantled, 
the sections taken apart, and the whole shipped for 
transport to Akassa. Drawings of this vessel are repro- 
duced on the opposite page (Figs. 11 to 13). 


STern-WHEEL CANOES, 


These are vessels of a special type, which have been 
found very useful in the upper reaches of the Niger and 
its affluents, as their extremely light draught enables 
them to proceed with passengers and light loads to and 
from points quite inaccessible to vessels of deeper draught 
during the dry season. . 

Two vessels of this class were built for Northern Nigera 
in 1902, and three others in 1904, these being identical 
with the first two, except that in the three later boats 
vertical water-tube boilers with 1301b. pressure were sub- 
stituted for the locomotive boilers with 120 1b. pressure, 
which had been fitted in the 1902 boats. 

These so-called canoes are built of Siemens-Martin 
galvanised mild steel, and their dimensions are given in 
the table. Their draught of water was only 9 in. with a 
load of two tons on board, including fuel, this very light 
draught allowing them to ascend the shallow creeks and 
tributaries of the Niger at any period of the _ 

The hull is divided by six transverse bulkheads, and at 
the forward end, adjacent to the boiler, longitudinal 
bulkheads are arranged to form bunkers for coal or 
wood. The bcats are stiffemed and trussed by means 
of king-posts at the second and fourth bulkheads, having 
horizontal, diagonal, and transverse tie-rods securely 
fastened. 

The necessary protection from sun and rain is afforded 


by a lightly-constructed shelter-deck, consisting of 4-in. 
muaeldineeiion covered with asbestos, supported on 1}-in. 
tubular stanchions, and extending from the fore deck to 


the stern wall, and fitted all round with portable curtains 
of Willesden canvas. 

A short fore-deck of 1 in. teak, made water-tight, is 
fitted from the bow to the foremost bulkhead. The vessel 
is steered by three rudders of the single-plate balanced 
type, connected together, and controlled by a tiller on the 
sun-deck. 

The machinery, developing about 15 to 17 indicated 
horse-power, is of the compound, horizontal, non-conden- 
sing type, one cylinder being situated on each side of the 
boat, driving overhung cranks at right angles to one 


another. The paddle-wheels have ‘‘stepped ” floats, as 
already described in the case of the Raven. 

The boilers fitted in the two canoes built in 1902 were 
of the locomotive type, one of these being fitted, for 
experimental purposes, with apparatus for burning liquid 
fuel. The boilers in the three canoes built in 1904 were of 
the vertical water-tube type, as already stated. Drawin 
of one of the 1904 boats are reproduced on page 
(Figs. 14 and 15). 

e speed specified for the two 1902 boats was that of 
6 miles per hour, but as they actually attained more than 
64 miles on their measured-mile trials, the speed of 64 miles 
was specified for the three 1904 boats, and this speed was 
satisfactorily obtained, though the actual results varied 


slightly on account of the very variable weather which | 


prevailed during the trials, 

The hulls were shipped whole from London to Burutu, 
the machinery being removed and packed separately. 

A vessel, named the Sandfly, similar to those above 
described as regards the hull, is, at the time of writing, 
being built for Southern Nigeria; but instead of having 
steam machinery like all the others in the table, she is bein 
fitted with internal-combustion engines, thus getting ri 
of the boiler forward, from which, in the previous canoes, 
inconvenience has been experienced. The engines are of 
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— DIMENSIONS. —- 
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the four-cylinder type, capable of using either petrol or 
paraffin as fuel, and the driving and reversing of the stern 
wheel is effected by means of toothed gearing and a 
special chain. 

Although it does not properly come under this heading, 
I should like to mention another vessel, the Spider, 
ordered at the same time as the Sandfly, for the same 
Protectorate. The Spider is also a motor canoe; but 
instead of being fitted with a stern wheel, she has a tunnel, 
in which two screws work on a common shaft, one in ad- 
vance of the other. 

Both these vessels have a draught of 12 in., carry 4 tons 
of cargo, and will have a speed of 7 miles an hour. 

The decision to fit motor machinery to the above vessels, 
the fact that two or three small motor launches have 
previously been we gy to other Colonies, the great pre- 
sent popularity of the internal-combustion engine, and 
the rapid extension of its application to craft of many 
types, all give rise to the anticipation that this class of 
machinery is likely to be increasingly adopted in the 
various Colonies and Protectorates in the future. 


Srern-WHEEL TREADLE-Boar. 


Before leaving the stern-wheel steamers, perhaps I may 
be allowed to bring to your notice a very special craft, 
which, although very decidedly a stern-wheel vessel, can 
hardly be called a steamer, except in as far as the black 
men who drive the wheel have to “work like steam” to 
keep it going. A longitudinal section and plan of the 
boat is given on page 468 (Figs. 16 and 17). Ineed hardly 
| that the idea of this boat emanated from a more 

venturous brain than my own. 

The boat was 31 ft. 3 in. long, 7 ft. wide, and 3 ft. 3 in. 
deep, Strongly constructed of teak, with a square flat 
midship section. The motive power was derived from 
the weight of eight men, in two sets of four each, step- 
ping upon independent treadles attached to a common 
shaft, with hand-rails situated at a convenient height, 
somewhat in the manner of a treadmill, though perhaps 
that illustration may not convey a very clear idea to many 
of my audience. 


boat was found very useful in the services of embarkiig 
and disembarking troops, guns, &c., and transporting 
luggage, &c., to and from steamers. I have not, however, 
been called upon to supply another vessel of the same 


type. 
Screw-1n-TUNNEL STEAMERS. 

A method of construction which has become fairly 
common in recent years for certain classes of shallow- 
draught vessels is that in which the propellers work in 
tunnels formed in the after part of the oes 4 This system 
is equally applicable to single-screw and twin-screw 
boats, and allows of a much larger propeller or propellers 
than would be practicable in vessels of ordinary forn). 
This type of boat seems to be destined to supersede to a 
large extent that of the stern-wheeler, because while offer- 
ing similar advantages in respect of draught, it. at the same 
time, affords a more efficient means of supplying power 
to the propulsion of the vessel, and the machinery used is 
of amore economical and lighter type than that required 
for driving stern wheels. 

he screw-in-tunnel principle is also applicable to cases 
where the stern wheel would be quite inadmissible, such 
as in shallow-draught vessels where considerable speed is 
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indispensable, and in vessels where a necessity exists for 
combining shallow draught and seaworthiness. 
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Examples of all these will be met with in the following 
descriptions. F 

Rose.—In the case of the first of these vessels given in 
the table, named the Rose, built in the year 1901, the 
special conditions appertaining to service on the Juba 

iver called for a very light draught, in order to enable 
the operations of the boat to be extended as far as possible 
with regard to both distance and time of year; large 
manceuvring power, on account of the intricacies and 
uncertainty of the channel ; and a considerable speed to 
contend with the current of the river, which at times 
attains the — of 6 knots. 

The tunnel type of boat, with twin screws, seemed to 
offer the best means for combining the features necessary 
for the above requirements, and that was the type I 
adopted. The dimensions of the Rose are given in the 
table, and drawings of her are reproduced on page 468 
(Figs. 18 to 20). ‘ ; 

Her draught on trial when loaded with a weight of 
7 tons, besides the outfit and crew, was a mean of 19 in. 
only, and when light about 16in. The engines are of 
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The driving-wheels on the aftermost of the two driving- 
shafts and those on the paddle-shaft are so proportioned 


ost to increase the revolutions of the wheel over those of 





in the proportion of five to three. The 





the compound type, with surface condenser, and the 
steam was supplied by an ordinary return-tube marine 
boiler, which was adopted in preference to a water-tube 
boiler on account of the inexperience of the native engi- 
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neers who would probably be placed in charge of the 
machinery. , 
The whole boat, except the space actually occupied 
by the engines and boiler, is covered with a teak deck 
1} in. thick, under which are formed shallow holds, 
forward of the boiler and aft of the engines respectively, 
sufficient for the amount of cargo intended to be carried. 
The machinery space is surrounded by a steel coaming 
standing 12 in. above the deck. Bulwarks are fitted only 
around the bow, and a single hand-rail extends from the 
bulwarks to within a few feet of the stern, being carried 
across the deck at each end. For protection from wind 
and rain a sun-deck is provided, extending from within 
a few feet of the stem to within a few feet of the stern. 
This is formed of g-in. pine matchboarding, covered with 
canvas and painted, and is supported on steel stanchions 
along the sides of the boat. , : : 
The tunnel in this boat was a high one, its top reaching 
nearly to the height of the deck, thus allowing of the 
fitting of large propellers compared with the draught of 
the vessel, the diameter of the propellers being 2 ft. 8 in., 
and the draught 1 ft.7in. The boat attained on trial a 
mean speed of 8.33 knots with 74 indicated horse-power. 
She was shipped on board a steamer to Kilindini, the 
boiler being removed for the purpose, Thence she was 
towed to Kismayu, at the mouth of the Juba River, still 
without her boiler, and there the temporary bulwarks 
and other erections which had enabled her to withstand 





STERNWHEEL STEAMER “RAVEN” 


— DIMENSIONS. — 
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the towage at sea having been removed, her boiler and 
other independent fittings were replaced, and she entered | 
upon the service for which she was designed. _ > ae 

Princess of Wales.—In the preliminary discussions with | 
the representatives of the Colony, who happened to be in | 
England at the time I designed the lifeboat for Mauritius, 
I found what many others have doubtless found under 
similar cireumstances—viz., a considerable disproportion 
between the style of boat which would ee & their 
requirements and the amount of money available, and | 
which was considered sufficient for the purpose. How- 
ever, the matter having been reconsidered by the autho- 
rities in the light of certain reports of mine, the became 
convinced that the alternative of a rowing lifeboat was 
not acceptable, and means wefe eventually found to meet 
the cost of a first-class steam lifeboat of sufficient size 
and power to fulfil all requirements. As is the case with 
the majority of vessels for colonial service, a limit of 
draught was imposed by circumstances, which had a con- 
siderable influence upon the design, although the restric- 
tion in this case was not so severe as it oftenis in colonial 
work. Nevertheless, the limitation of the draught to | 
3ft.6in., and the objection on various grounds to the | 
oa of twin-screws, rendered necessary the aduption of a | 
unne! 

The Loat being for use at sea, it was advisable to keep | 
the tunnel shallow, in order to reduce the liability to 
the entrance of air into it to such an extent as to prejudice 
the action of the propellers. Consequently, the top of 
the tunnel did not rise above the level of the water-line. 
Again, this limitation of the height of the tunnel involved, 
of course, a similar reduction in the diameter of the pro- 
peller, and, as the number of revolutions necessary to 
obtain the comparatively high speed of 94 knots would 
have been somewhat excessive for a single propeller, the 
expedient was adopted of using two yo one in 
advance of the other, upon a common shaft. 


The principal dimensions of the Princess of Wales are :— 


Ft. In. 
Length ies pa He =e ne 57 0 
Breadth on water-line... se a 12 6 


Breadth, extreme ... ra = oa 15 0 
Depth, moulded ... e = “a 5 8 

The general features of the er with the exception 
of the arrangement of tunnel and propellers previously 
described, are similar to those of other steam lifeboats. 
She is subdivided into five water-tight compartments 
forward of the boiler space, and into four abaft the engine 
space. A water-tight bulkhead separates the engine-room 
from the boiler-room ; and at the sides, throughout the 
length of these rooms, water-tight wings are formed by 
longitudinal bulkheads, the wings being subdivided by 
athwartship bulkheads into four water-tight compart- 
ments on each side of the boat. The aftermost wing 
compartment on each side in the boiler-room is used as 
a coal-bunker, and the aftermost of those in the engine- 
room on each side as a tank for fresh water. The en- 
gines are of the compound surface-condensing type, and 
the boiler of the White-Forster type. An air-tight casing 
over the boiler-room enables that space to be put under 
pressure by means of a fan; and it may be observed inci- 
dentally that on the trial the very slight air pressure 
corresponding to } in. of water was sufficient to maintain 
an ample supply of steam. The usual steam capstan was 
provided for the working of the anchor-chains and wire 
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rope, the usual automatic relieving valves were fitted in 
the cockpit, ten in number, and, in short, all the necessary 
and usual fittings for a lifeboat of her size and type were 
provided. The results of her trial gave every satisfaction, 
and she was shipped complete on the deck of a steamer 
from London to Port Louis, in April, 1903. A reproduc- 
tion from a photograph, and details of construction, 
of the Princess of Wales lying in the Thames were given 
in ENGINEERING on pages 212 and 213 of vol. Ixxvi. 

‘* Corona.” —This vessel is a shallow-draught twin-screw 
steamer designed for use on the Niger as the yacht of the 
High Commissioner of Northern Nigeria. It was only 
after a considerable amount of correspondence, extending 
over several months, that the Protectorate authorities 
were able to reconcile themselves to the limitations that 
I, as one subject to the laws which govern naval architec- 
ture, was compelled to place upon their desires. I do not, 
of course, intend to imply that any of the qualities with 
which it was sought to endow this vessel were in any way 
unreasonable or excessive, but merely to state the fact that 
the combination of them in a boat of reasonable dimensions 
and cost was quite impracticable, and sacrifices had even- 
tually to be made in the speed and carrying power in order 
that the draught allowable should not be exceeded, this 
being considered the most important feature of all. 

The dimensions finally adopted for the Corona were 
those given in the table. Drawings of her will be found 
in ENGINEERING of January 29, 1904. 

Her draught when quite complete, with all tanks full, 
and steam up, and with crew, stores, and outfit on 
board, and 48 hours’ wood fuel in bunkers, was not to 
exceed 2 ft. in fresh water, and her speed was to be not 
less than 10 miles per hour. The service for which this 
veseel was intended naturally called for an unusual 
amount of accommodation, and this was suitably distri- 
buted upon the main and upper decks, which extended 
from the stern to within a few feet of the bow. 








Sufficiently ample accommodation was arranged for the 
High Commissioner on the upper deck forward, and for 
his staff on the same deck aft. "The offices of his private 
secretary and clerks were situated on the main deck 
forward, the clerks’ cabin on that deck just forward of 
the boiler-room, while, abaft of the same deck, accom- 
modation was provided for servants, native engineers, 
and crew. The quarters of a European captain and two 
engineers were situated forward upon a short deck above 
the upper deck. For the protection of the upper deck 
from sun and rain, there was fitted, ins’ of awnings, a 
permanent lightly-constructed sun-deck of wood, sup- 
ported on a steel framework. 

The engines are of the vertical triple-expansion sur- 
face condensing type, steam being supplied from two 
Stirling water-tube boilers. These boilers were adopted 
in this case as the result of a careful series of trials, 
carried out, at my request, in the presence of one of 
my officers, which proved them to efficient steam- 
producers, easy of access for cleaning, and capable of 
withstanding such rough treatment as might be expected 
at the hands of unskilled stokers. The propellers are 
3 ft, 9 in. in diameter, and the s attained on trial was 
10} miles. The Corona is fitted with electric light, steam 
steering gear, steam windlass, and a emall refrigerating 
installation. A point which was considered of much im- 
portance in settling the design of this vessel was the 
absence of vibration, and this was satisfactorily attained 
by the balancing of the engines and special attention to 
the pillaring and bracing of the ship’s structure. 

After satisfactory trials here the Corona was boarded 
up, and otherwise prepared to be towed to West Africa, 
where she arrived quite safely, at Burutu, on the Forcados 
river. 

‘* Naparima.”—The Naparima was built to meet the 
requirement of a vessel to keep up a regular connection, 
both for passengers and ‘0, between Fernando, a 
terminus of the railway on the west side of the Island of 
Trinidad, and the south-west coast of that island. For 
this purpose it was necessary to provide a vessel of con- 
siderable speed, with the limited draught of 3ft. This 
combination could be best obtained in a twin-screw tunnel 
vessel, in which the variations of trim that might be 
expected in the ordinary service of the boat would 
much less objectionable than in a side-wheel steamer, 
which had been originally proposed. 

The principal dimensions and particulars of the vessel 
are given in the table. A photograph of the boat when 
lying in the Thames was reproduced in ENGINEERING, 
vol. Ixxvi., page 212. The upper part of her funnel was 
temporarily removed to enable her to pass under the 
Thames — 

Accommodation is provided for 30 first-class engers 
and 100 steerage day passengers, consisting of a saloon, 
ladies’ room, refreshment-bar, and lavatories for the 
first-class ngers, situated upon the upper deck aft 
of amidships, and a refreshment-bar and lavatories on the 
main deck for the deck passengers. The upper deck 
extends from within 27 ft. of the stern to within 21 ft. of 
the bow, with a light sun-deck over it throughout the 
same extent. The main deck aft is yee ony by the 
boats and tiller, and forward by the anchor arrange- 
ments. A hold for light cargo is situated at each end 
of the machinery spaces, with hatches in the main deck, 
served by cranes and overhead travellers from the sides 
of the vessel. 

The engines are of the triple-expansion surface-con- 
densing type, and steam is supplied from a single White- 
Forster boiler. The boiler-room is divided from the 
engine-room by a water-tight bulkhead, and can be put 
under pressure by means of a fan in the stokehold, the 
engine for which is placed at the forward end of the 
engine-room. The trials of the Naparima, which were 
carried out in April last, were in every way successful. 
The mean speed attained on six measured-mile runs at the 
stipulated number of revolutions per minute—viz., 320, 
and with the air pressure limited rok 1 Aaron 13.71 knots, 
against 13 knots specified. Six runs were also made 
in order to ascertain her speed capabilities when the 
above limitations were not enforced, which resulted in a 
mean speed of 14.33 knots, with 334 revolutions, and an 
air pressure equal to 14in. of water. Her capability, 
therefore, to keep up a regular service at a speed of 
13 knots in connection with the train service of the rail- 
way seems assured, and her draught when loaded was 4 in. 
less than the imposed limit of 3 ft. 

he vessel was prepared for the voyage under her own 
steam by the fitting of a turtle-back forward, the boarding- 
up of her sides between the main and upper decks, the 
fitting of temporary accommodation, and other necessary 
work, and she left the Thames for her destination on 
May 11 last. 

** Moseley.”*—The sailing and veping Misbest supplied 
to the Colony of Lagos in the year 1900 having become in- 
adequate for the important work it was called upon to 
perform, it was decided, at the commencement of 1905, to 
replace that boat by a steam lifeboat, which would be 
capable of performing the increased service required of it, 
a course rendered especially necessary by the amalgama- 
tion of the administration of Lagos with that of Southern 
Nigeria. The principal duties required of the boat are 
the primary one of saving life from wrecks, communica- 
tion with steamers lying in the roads, bringing off mails 
from and conveying them to the mail steamers, and 
carrying on the continuous work of the survey of the bar 
in connection with dredging operations. 

A very strong wish was expressed by the loca] autho- 
rities that the boat should be fitted with twin screws if 

ible, experience having shown that this feature would 
of the utmost value in the work of the boat on the bar 
and in its immediate neighbourhood, where strong cur- 





* See ENGINEERING, vol. lxxx., page 378. 
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rents and heavy seas have to be encountered. This re- 
quirement was somewhat difficult of attainment in a boat 
of the dimensions intended, as it was at the same time 
desired to afford the propellers protection against damage. 
It was accomplished, however, by —— the pro- 
pellers in two independent tunnels, and so distributing 
the subsidiary parts of the machinery in the engine- 
room as to leave sufficient room round the engines for their 
proper manipulation. 

The principal dimensions of the Moseley are similar to 
those of the Prices of Wales, previously described ; but 
several important departures from that design were made, 
besides the adoption of twin screws in two tunnels. One 
of these consists in the use of mild steel instead of high- 
tensile steel in the construction of the Moseley’s hull. 
This material was adopted in order to Tape @ margin 
of thickness in the plating against the effects of corrosion, 
which is likely to t considerable in the case of a boat 
working so much upon the bar. The weight of the hull 
was, of course, increased thereby, but an extra effective 
soe gx of about 4 in. was gained by omitting the central 
w keel which is usually fitted, the keel-plate being 
made twice the thickness of the rest of the plating. 
Another modification was introduced in the arrangement 
of the water-tight ye oye oy forward in order to pro- 
vide spaces in which the mails can be carried sheltered 
from the weather and seas. A compartment was also 
arranged abaft the cockpit for the same purpose. 

The boat is divided into four water-tight compartments 
forward of the boiler-room, and four aft of the engine- 
room, and a water-tight bulkhead divides the engine- 
room from the boiler-room. There are also five water- 
tight compartments on either side of the space occupied 
by the engines and boiler, the forward one on each side 
being utilised as a coal-bunker, and the central one on 
each side as a reserve feed-tank. 

The machinery consists of two sets of compound surface- 
condensing engines and a Yarrow water-tube boiler. The 
stokehold is closed in, and a fan fitted for providing 
forced draught when necessary. On the measured-mile 
trials of the boat she attained a mean speed of 10.23 
knots, the contract speed being 94 knots. The air- 
pressure in the stokehold at this speed was that corre- 
sponding to 14 in. of water. She proved to be an ex- 
cellent sea-boat, and steered very easily. _ 

The principal dimensions and other particulars of the 
Moseley are given in the table. 

I propose now to offer a few general remarks on the 
various shallow-draught steamers to which I have alluded. 
First of all, it will have been noticed that in almost 
every case the original demands of the local authorities, 
as regards either carrying power or 8 , have had to be 
cut down in order to comply with the limit of draught 
which had been prescribed. 

It may at first sight seem that there should be little 
difficulty in reconciling the various requirements; for 
instance, by means of some increase in the pro 
dimensions of the boat. If the draught laid down must 
not be exceeded, and you wish to give the boat a certain 
carrying power which she would not have on that draught, 
it is easy to say, ‘“‘make her larger.” Similarly, if you cannot 
carry, on the draught allowed, sufficiently heavy machi- 
nery to give the desired speed, again, ‘‘ make her larger.” 
That is simple enough. But, asa matter of fact, there is 
another factor to be taken into account which may not 
appear on the statement of particulars, but which has an 
extremely important bearing upon the design, and which 
is almost always there, standing in the way of all the 
alternatives which occur to the naval architect in his 
endeavour to reconcile the conflicting demands. I refer, 
of course, tothe cost. This is a point which seems to be 
very indifferently understood by those who draw up the 
demands, and impose both a very shallow draught and a 
very low — for any individual vessel. I do not know 
how far this may be due to the attractive catalogues and 
pictures which may come into their hands, emanating from 
our pe poet -imed friends, and which seem to solve the pro- 
blem of shallow-draught steamers at moderate prices in a 
most satisfactory manner. I do not, of course, for a 
moment impugn in the slightest degree the accuracy of any 
of the statements put forward in such catalogues ; but the 
problem of shallow-draught steamers is really such an 
elusive one that it is quite possible that those who study 
the catalogues, not having a very technical knowledge of 
the questions involved, become quite persuaded that what 
they have always wished to dois possible after all. How- 
ever that may be, I think I may say that in almost 
every case of a shallow-draught vessel, where it has not 
been possible to hold a preliminary discussion with the 
local authorities before the demand has been made, the 
requirements have been excessive and impracticable, so 
that, as in larger and more important work, each design 
has been a compromise between a number of conflicting 
desires and considerations. 

There are certain requirements which have to be com- 
plied with in any v of mportance for more or less 
tropical service. The steelwork of the hull must be gal- 
vanised. All the woodworx. with some unimportant 
exceptions, must be of teak. The cabin windows, which 

should be numerous and of large area, must be fitted 
with jalousies as well as with ordinary glass sashes, and 
often with mosquito-proof sashes as well. A wood 
sun-deck, cove’ either with painted canvas or zinc, 
must be fitted, usually the whole length of the vessel, 
instead of awnings. vas side- curtains are also 
usually asked for, The anchors are required to be 
heavy, and the chaius of much greater length than would 
appear to be called for by the draught. These, and 
number of other minor requirements, all add, in their 
degree, to the weight of the equipped vessel—which 
vessel. it must be remembered, is of the lightest con- 
struction consistent with s —and when the draught 


a| experience gained from the vessels built under my care 


siderable bearing on ct inet design. They, of course, 
involve extra cost as well as weight. 

I sometimes doubt whether the strict limitation of the 
draught to a number of inches more or less arbitrarily 
fixed is really as important as it is said to be. I say this 
in view of the restrictions which it imposes upon the 
weights carried in the shape of machinery, steering and 
windlass arrangements, cabins, and other details. It is 
difficult to believe, for instance, that, in the case of a 
vessel, say, about 135 ft. long and 26 ft. wide, whose 
draught is severely restricted to 2 ft., the sacrifices that 
have to be made in all directions, as above indicated, in 


STEEL STEAM STERN WHEEL CANOE. 
OIMENSIONS. 
LENGTH OVERALL .630° 
BREADTH M+? 9 


Fig. 14. 





order that the draught shall not be exceeded even by 


fact that with a wheel on each quarter it is possible to 
fit a rather larger rudder than with a single stern-wheel, 

In order to meet the particular views of certain officials 
to the effect that the steering powers of the vessels, and 
the facilities for getting them off sandbanks when 
stranded by the stern, would be increased thereby 
various attempts have been made, as previously men. 
tioned, to satisfactorily fit_two wheels working indepen- 
dently of each other. From this point of view of 
manceuvring the vessels, however, these attempts have 
not been very successful, the limited. weight allowable 
for the engines in a light-draught vessel of restricted 
dimensions prohibiting the adoption of more than one 
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STERN WHEEL CARGO BOAT 
DIMENSIONS. 


15 FT. 
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of 
service, during a very limited portion of the year, that 


1 in,, can be compensated by any increased scope 


the 24-in. draught will allow her to perform as compared 
with a draught of 25 in. This additional inch of draught, 
be it observed, involves no appreciable increase in cost, 
but gives about 7 tons of displacement, which can be very 
profitably applied, to the great benefit of the vessel, either 
wholly in increased speed or in general mitigation of the 
restrictions above referred to, At any rate, it is most 
desirable that local Colonial and Protectorate officers 
should refrain as far as they possibly can from limiting 
the draught where an excessively light draught is not 
absolutely necessary. 

The steering qualities of stern-wheel steamers built for 
colonial or other like service are of very great import- 
ance, as these vessels have at times to navigate rivers 
having sh bends and many shallows. This question 
has received my close attention for some years past, and 


shows that while vessels with two wheels fitted aft, with 
the engine space between, steer efficiently with only one 
rudder, vessels fitted with a single stern-wheel generally 
require three, one being situated on the centre line, and 





is strictly limited, they have, in the aggregate, a con- 








Fig. 20. 
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crank on each wheel, and necessitating the joining up of 
the two wheels for ordinary running, clutches being fitted 
to allow of the wheels being set free when desired. This 
arrangement has been found of service for the purpose of 
getting off sandbanks when one wheel has been aground ; 
but for steering purposes it has been found practically 
useless, owing to the difficulty, which was not altogether 
unforeseen, of handling the engines. 





one on each side. This is due in part, of course, to the 





At the steam trials of the vessels carried out in this 
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country it was clearly demonstrated that it made prac- 
tically no difference in turning with the helm hard over 
whether both wheels were in gear and at full speed ahead, 
or whether only one wheel was being driven ahead with 
the full power of the engines, the other wheel running 
free. In the case of the Sarota the time taken to com- 
plete a circle with the helm hard over and both wheels in 
gear and at full power was 3 min. 7 sec. ; while, under 
the same conditions, but with only one wheel in gear, 
the other running loose, the corresponding time was 
3 min. 48sec. On the trials of the Valiant, however, it 
was found that with both wheels in gear the time of turning 
a circle was less than when only one wheel was in use, 
while the results obtained with the Kapelli under similar 
conditions were the same as those obtained with the 
Sarota. 
Sream-LAUNCcHEs. 

A large number of steam-launches of various sizes and 
types are naturally required for the colonial services ; 
but it is, of course, quite unnecessary to refer in detail 
to all, numbering about forty, which have : 
through my hands during the period I am dealing with 
in this paper. I have therefore made a selection of a 
few only for brief reference. The dimensions and other 
particulars of those selected will be found in the table 
on page 469; in nearly all cases the principal features 
are more or less definitely prescri in the demands 
from the Colonies. ; , 

“* Ismay.”—This is the third of three rome iden- 
tical 40-ft. launches built for the Colony of British 
Guiana in the years 1890, 1891, and 1893 respectively, for 
police service, the other two being the Lady Gormanston 
and Lady Bruce. She was built of. teak, and was 
sheathed in yellow metal. She was an open boat, with a 
large cockpit forward-and another aft, and had an over- 
hung counter, An awning was fitted all fore and aft, 
carried- on ridge-poles and stanchions. Her engine was 
of the compound surface-condensing ype, and steam was 
supplied from a return-tube boiler. ‘The launch attained 
a speed of 9 statute miles per hour on trial, and was able 
to carry sufficient coal in her bunkers for steaming a dis- 
tance of 200 miles. 

** Lily.” —This launch was one of two (the other being 
her sister-boat, the Evelyn) built in the year 1893, for the 
Colony of Lagos, to replace or supplement previous 
smaller launches which had become too old, or uusuitable 
for the work required. The Lily is a single-screw, 60-ft. 
decked launch, built of steel, with a house for officers’ 
accommodation forward, a long well aft for the crew, and 
a short well forward of the house, with a steering-platform 
at its forward end, the whole covered by a light wood 
sun-deck. The boat was fitted with compound non- 
condensing engines, steam being supplied from a return- 
tube boiler. th boats attained a speed on trial of 
114 miles per hour. I may add that after a service of 
twelve years the engines have been removed from the 
Lily, and, with the addition of a surface condenser and 
the necessary pumps, are being fitted into a new hull. A 
third boat, the Ettie, of exactly similar type, was supplied 
to the same 7 in the year 1895. 

** Margaret.” —This launch was also built for the Colony 
of Lagos, in the year 1898, on lines similar to those of the 
boat mentioned immediately above, but with improve- 
ments. For instance, the machinery was made con- 
densing ins' of non-condensing, the 5s) was in- 
creased to 12 knots, and the saloon extended from side to 
side of the boat, thus giving more ample accommodation 
without inereasing the dimensions of the boat. 

“ Forward.” —Built for the Customs Department of 
Trinidad in 1899. This was a 45-ft. wood boat, specially 
designed to withstand the choppy seas which are at times 
encountered in the performance of the Customs service of 
the island. The skin consisted of one thickness of teak 
planking, sheathed with copper, and the interior was 
divided into five watertight compartments by four bulk- 
heads. She was an open boat, except that the foremost 
and aftermost compartments were covered in by wi 
decks. The machinery was of the compound surface- 
condensing type, steam being supplied by a “launch” 
type of boiler. ~ or 10 knots. 

** The Coastgua .”—'This boat was built in the year 
1900, for the service of the Customs Department on the 
north and west coasts of Cy She was required to 
have good sea-going qualities in order to ensure her safet 
while steaming into harbour out of the heavy gales whic 
occasionally visit the north. coast of the island. She 
was provided with a light rig, sufficient to enable her to 
keep off the shore in.the event of the machinery becoming 
disabled or the fuel running short, and also with a view to 
economising the consumption of coal. The boat was built 
throughout of Siemens-Martin mild steel, galvanised. 
She has a flush deck, with accommodation beneath it, for- 
ward, for the master, including pantry, w.c., lockers, 
stores, &c., and aft for the crew. dhe carries ample coal 
for six days’ easy steaming. ler engines are of the com- 

und surface-condensing type, of sufficient power to 
drive her at a speed of over 94 knots pet hour, steam 
being supplied by a cylindrical cabumn-tnlte boiler. 

* Alexandra.”—A t being required to replace the 
Countess of Derby (belonging to the Government of 
Sierra Leone), which had me unfit for service, the 
twin-screw launch Alexandra was built in 1902, to satisfy 
the requirements of the colony. The most important of 
these were that she should be a sea- 
time being able to navigate the creeks and rivers, for 
which ay no greater draught than 4 ft. could be 
allowed; that she should have accommodation for the 
Governor and two officers, and separate quarters for the 
captain and engineer ; and that provision should be made 
for mouuting a quick-firing gun forward; and a Maxim 

un aft. The hull is of‘steel, galvanised, divided into 


ve water-tight compartments. A wood deck runs all 
fore and aft, the forward and aft houses having their 


‘ood | sections, for ease of transport overland. She was 


boat, at the same | pall 


floors below it, and their roofs and windows above its 
level. The machinery consists of two sets of compound 
surface-condensing engines, with a return-tube boiler. 
The mean speed attained on trial was 11 knots. On 
her quick and very successful voyage to her destination 
under her own steam, the Alexandra prored to be an 
excellent sea-boat. 

** Vampire” and ‘* Vixen.” —These two vessels, like the 
Alexandra, might perhaps be considered, on account of 
their size, to fall outside of the category of steam-launches, 
but, although 80 ft. long, they are truly of the steam- 
launch type, developed by the necessities of the service 
from previous boats of smaller dimensions. They were 
required to have the comparatively high speed of 15 miles 
per hour, to enable them to. make much more rapid 
cane up the River Niger against a heavy current than 

d been possible with —— boats of the Southern 
Nigeria Protectorate. They are twin-screw boats, wit: 
the limited maximum draught of 3 ft. 9in. They are 
decked all fore and aft, having a large sunken deck-house 
forward and a roofed cock-pit aft. The hulls are of steel, 
galvanised, and all woodwork is of teak. Machinery: 
two sets of compound surface-condensing engines, with a 
locomotive boiler. 

The Vampire and Vixen made the voyage to Akassa 
successfully under their own steam, having been fitted 
with an auxiliary rig for the purpose, and arrived there 
towards the end of February, 1901. 

‘“‘Owl.”—This boat represents a type of steam-launch 
of which several have been supplied to the Protectorate 
of Southern Nigeria. Two, the Iris and Rose, were sent 
out in the year 1898, ; one, the Thistle, in 1899; and two, 
the Curlew and Snipe; in 1904. All the boats mentioned 
were not of exactly similar dimensions, but they were 
approximately so, and the arrangements were the same 
in all cases. The speed of the later boats was increased 
from the 84 knots of the Iris and Rose to 10 knots, 
-— » mean draught was increased 3 in.—from 3 ft. to 

t. 3 in. 

The hulls of the Owl and her sister-boats, Hawk and 
Magpie, are built of steel, galvanised throughout. They 
have overhanging counters and teak decks fore and aft. 
Accommodation for two travelling officers is provided by 
a large sunk teak deck-house forward, and for the crew in 
an open well aft, the boats being covered for almost their 
entire length by a light sun-deck, and fitted with side 
curtains. The machinery of the Owl consists of a set of 
compound surface-condensing engines, steam being sup- 
plied at 1301b. pressure from a return-tube boiler. Similar 
engines and boilers were fitted to the whole of the boats 
mentioned above. The boats were in all cases shipped to 
their destination entire, the sun-deck, deck-house, and 
boiler being removed to facilitate shipment. 


MISCELLANEOUS CRAFT. 


Rowing and Sailing-Boats.—The majority of these are 
of the ordinary type, which merit no special mention, but 
I may refer briefly to a few of them. 

In the year 1901 a sailing-boat was built for service on 
Lake Albert. Length, 49 ft. ; beam, 12 ft., of Siemens- 
Martin mild steel, cutter rigged, and fitted with a drop- 
keel. Deadweight carrying capacity, 5 tons on 3-ft. 3-in. 
draught. Sent out to the Uganda Protectorate in 
pieces, none of which weighed more than 120 lb., in order 
to facilitate overland transport to the lake, there being no 
railway in those days. 

In the year 1900 a rowing and sailing lifeboat was sup- 
plied to the Colony of Lagos, as incidentally mentioned 
in connection with the steam-lifeboat Moseley. In 
nearly all respects she was similar to the boats of the 
Royal National Lifeboat Institution—50 ft. long, 12-ft. 
6-in. beam ; two masts, carrying lugsails and trysails ; 
14 oars, double-banked ; two drop-keels. 

A boat of an interesting type was the steel one sent 
out to Mombasa in 1897, for use in the Macdonald expedi- 
tion. Though only 24 it. long, she was divided into ten 

rO- 
vided with a mast and lug-sail, and was built and packed 
ready for shipment in less than ten days. 

Patent steel boats, built by the Seamless Steel Boat 
Company, have been in considerable favour for some time, 
especially in the Protectorate of Southern Nigeria. These 
boats have varied from a length of 18 ft. to that of 30 ft. 
The shells are pressed into shape by hydraulic pressure in 
two separate halves, and are then riveted up to a double 
bulb-bar, forming the keel, stem, and stern-post. The 
thwarts, gunwales, top-strake, rubbers, and other wood- 
work are then fitted and the boat{ completed. The main 
features of the construction are similar in all the boats ; 
but they, of course, vary in number of thwarts, and other 
details, according to requirements. The standard boats 
have buoyancy tanks at each end, but these are sométimes 
dispensed with at the desire of the colonial authorities. 

A special type of boat supplied almost exclusively to 
the Gold Coast in large numbers is that of surf-boats, 

for communication with vessels lying. in the road- 
steads, and for landing goods therefrom. ‘The boats sup- 
plied to theGold Coast are of wood, of heavyscantlings and 
special form. weighing as much as 1 ton each. Rowlocks 
are not fitted, as the boats are propelled with paddles by 
the natives. 

Cargo Lighters.—A number of these craft have been 
sent out to different Colonies and Protectorates, princi- 
y to Southern Nigeria. The hulls are of steel, 
galvanised throughout, with flat bottoms, but ship-shaped 
at the ends. They have steel decks, and usually one 
long hatch with raised coamings, and the usual hatch- 
covers and arrangements for battening down. Being for 
use in a tropical clizaate, they are usually fitted with an 
awning, and in some special cases with side and stern 
curtains. They vary from 30 ft. to 40 ft. in length, and 
their draught of water loaded never exceeds 3 ft., and is 





usually less, The seamless-boat principle has been applied 





to these lighters in some cases, and those constructed on 
this system have been found satisfactory. 

Poling Canoes.—This name has been given locally to a 
special type of craft supplied principally to the Pro- 
tectorate of Northern Nigeria. They are built of steel, 
galvanised, in three sections, two of these consisting of 
the 5 -shaped bow and astern, and the third of the 
main Body of the vessel, which is divided into four com- 
partments by means of three steel bulkheads worked water- 
tight. The canoes are 55 ft. long, 6 ft. to 7 ft. wide, and 
1 ft. 10 in. deep, with no deck except over the short bow 
and stern sections. It has been the custom to order and 
build these craft in sets of three, with the lengths and 
breadths of the main sections graduated so that the second 
packs into the first, and the third into the second, the 
three intermediate bulkheads of the first and second being 


removed for the pu The end sections pack into one 


h| another, and into the compartments of the third main 


section, so that the cost of shipment of the sets of three 
canoes is reduced to a minimum. 

Ferry-Punts.—This is the last class of craft that I pro- 
pose to refer to. A steel ferry-punt was supplied in the 

ear 1901 for service in the Uganda Protectorate, on the 

iver Nzoia, Kavirondo, near Mumia, for transporting 
horses, cattle, carts, &c., across the river. The punt was 
20 ft. long, drawing 11 in. of water in the light condition. 
A wood flat was to be fitted upon it for service, but the 
steelwork only was — ere. It was sent out in 
pieces, no package weighing more than 120 lb. The river 
is about 200 ft. broad where the ferry-punt is used. A 
permanent stout wire-rope is stretched across the river, 
the = sang, sttaeees thereto by means of a traveller 
and hawser. The motion across the river is effected by 
means of a winch situated in the fore part of the punt, 
over the barrel of which a wire-rope passes, this rope 
being attached to both banks of the river. 

A somewhat similar craft has been recently supplied to 
the Protectorate of Southern Nigeria, for use on the 
River Osse, or Imo, in transporting men, large packages, 
and horses. This galvanised steel punt was designed to 
take the place of wood rafts which have been in use for 
the pur , and which gain their motive power from the 
force of the current only. A wire rope is stretched 
across the river, to which a traveller is adjusted, con- 
nected by wire-rope spans and whips to the raft in such 
a manner as to enable any desired angle to be given to 
it in relation to the direction of the current, the stream 
thus being made to impel the craft across. Sufficient 
surface for the current to impinge against and give the 
desired motion was provided in the steel punt by three 
false keels of steel, 6 in. deep. 

The punt is 23 ft. long, 8 ft. wide, and 1 ft. 10 in. deep, 
built in seven water-tight sections for convenience of 
transport and putting together. A wood deck is laid on 
wood bearers. 





APPENDIX. 

**Governor Maclean.” —The Barrow Shipbuilding Com- 
pany submitted for my revision a design for this vessel, 
and built her. 

“Lady Gordon” and ‘‘ Lady Havelock.” —The designs 
for these vessels were prepared by their respective 
builders, Messrs. Aitken and Mansel and Messrs. Black- 
wood and Gordon, and were submitted to me by the 
Crown Agents for the Colonies for my revision and 
approval. 

**Guendolen.’—Design submitted for revision and 
vessel built by Messrs. G. Rennie and Co. 

“* Winifred ” and “‘Sybil.”—Built from my design and 
specification by Messrs. Bow, McLachlan, and Co. 

“Tere” and ‘‘ Paria.”—Competitive design submitted 
by Messrs. J. S. White and Co:, based on my specifica- 
tion and outline sketch, and vessels built by that firm. 

**Mansah Kilah.”—Messrs. Hepple and Co. submitted 
for my revision a design for this vessel, and obtained the 
contract for building her. 

“‘Lady Hay.”—Competitive design submitted by 
Messrs. Ritchie, Graham, and Milne, based on a specifi- 
cation received from the colony and revised and amplified 
by me. She was built by that firm. : 

**Goliath” and ‘‘ Samson.” —Built from my design and 
specification by Messrs. Bow, McLachlan, and Co. 

“Steam Barge No. 1,”—Built from my design and 
specification by Messrs. Ferguson Brothers. 

ai aret” (Stern- Wheel Steamer ).—Design prepared, 
in consultation with me, by Messrs. Laird Brothers, and 
the vessel built by that firm. 3 

‘* Maud.” —Competitive design submitted and vessel 
built by Messrs. Bow, McLachlan, and Co. ; 

‘* Kampala” and ‘‘ Karonga.” — Competitive design 
submitted, based on my full specification, by Messrs. 
J.S. White and Co., who built the vessels. } 

“ Sarota” and ‘‘ Valiant.”—Built from my design and 
specifications by Messrs. J. S. White and Co. ‘ 

** Kapelli.”—Built from my design and specification by 
Messrs. Forrestt and Co., Limited. ‘ Z 

“ Raven.” —Built from my design and specification by 
Messrs. Forrestt and Co., Limited. 

Stern - Wheel Canoes. — The first of these were a 
development from ‘‘ canoes” previously supplied without 
machinery. A competitive design was submitted by 
Messrs. Forrestt and Co., for revision, based on my 
specification, and the five steam canoes were built by 
that firm. The two motor canoes mentioned under the 
same heading have Thornycroft motors adapted to hulls 
similar to the above, and are being built by that firm. 


** Rose.” —Competitive design, based on my specifica- 
tion, submitted by Messrs. Forrestt and Co., who built 
the vessel. 


“ Corona.” —Built from my design and specification by 


Messrs. Forrestt and Co. f 
“* Naparima.”—Design submitted by the builders, 





Messrs: Thornycroft and-Co. 
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INTERACTIONS BETWEEN IRON AND 
CARBON IN THE BLAST-FURNACE. 


Tue pressures and temperatures affecting the 
mutual actions of iron and its oxides with carbon 
and its oxides have been investigated by Rudolf 
Schenck and W. Heller. They find that when 
carbon monoxide is heated with metallic iron, 
the pressure observed after equilibrium is attained 
is extremely small, and it a ogee that practically 
all the gas is removed, is results from the 
oxidation of the iron and the deposition of carbon 
in the solid form. As pure carbon monoxide 
cannot oxidise iron, it is assumed that the iron 
reacts in two distinct ways: (a) Catalytically, 
decomposing the monoxide into carbon and the 
dioxide (0 + ©0,); @) as a reducing agent on 
the dioxide are errous oxide and carbon 
monoxide (CO, + Fe = FeO + OO). These 
two reactions proceed until equilibrium is esta- 
blished between iron, ferrous oxide, carbon, and 
the two oxides of carbon. The reaction 2 OU 
== © + OO, is balanced when p,*, the partial 
pressure of 2 co, divided by p,, the partial pres- 
sure of CO, = ¢ (where ¢ is the equilibrium con- 
stant) ; and, simi 
z— Fe O + OO is balanced, when », of CO, 
divided by the p, of CO, = n, the equilibrium 
constant ; thus 
Po? — tand Po = n, 
Pi Pi 

If both reactions may proceed together, then when 
there is equilibrium both of these conditions must 
hold; and if P be the total pressure of the two 
gases, partial pressure of 


co = 4 
partial pressure of 
CO, =§ 
and 
P = &(1+ n) : 
” 


It is shown (vide Berichte, vol. xxxviii.) that 
the partial pressures of the two oxides of carbon, 
and also the sum of these, is dependent on the 
temperature only, or that for each temperature 
there is a definite partial pressure for each oxide 
and a definite total pressure. It thus follows 
that in the blast-furnace ferrous oxide will only 
be reduced by OO in the presence of carbon if the 
total pressure of the CO and the CO, is less than 
the pressure of the total equilibrium. If, on the 
other hand, the pressure of the gas mixture at the 
given temperature is greater, then reoxidation of 
the iron occurs and a deposition of carbon. The 
pressures (P) for the total equilibrium for tem- 
peratures between 400 deg. and 800 deg. have been 
determined by two methods: 1. Heating CO 
with finely-divided iron, and measuring the pres- 
sure when equilibrium is attained. 2. Heating 
ferrous oxide and carbon in a vacuum, and deter- 
mining the pressure at fixed temperatures. The 
two methods gave the following tabulated results, 
which are concordant. 








Starting from Metallic Iron. Starting from Ferrous Oxide, 


lp = Pressure in 





Temperature. " Siftinmetres. | Temperature, ? s treseure 
deg. C, deg. Cc. 
469 10.9 468 10.8 
7 540 80.0 
600 65.0 
‘ is 620 81.5 
ee i | 669 169.2 
703 3 8.0 
719 305.8 | 728 48.6 
= a | 778 7600 
730 780.0 


| 

It is seen that working under normal conditions 
-that is, under atmospheric pressure—there can be 
0 reduction if no indiffefélit gas be present, below 
about 775 deg. Cent., for only at that temperature 
s the equilibrium pressure P equal to the total 
pressure of the reacting gusés ; and to work at a 
ower temperature it is necessary to reduce that 
‘otal pressure, ae working in a partial 
vacuum or by diluting with an indifferent gas. In 
the blast-furnace, for “example, where air is used 
to produce CO, the total pressure of the carbon 
oxides cannot exceed 250 millimetres, and hence 
reduction may occur at all temperatures above about 
695 deg. Cent. If locally the temperature should 


fall below that, the conditions exist for the reoxida- 





arly, the reaction Fe O + CO |, 


tion of the reduced iron and the deposition of 
carbon. Similar experiments were conducted with 
manganese, and as this is much more readily 
oxidised than iron, the pressures are smaller ; at 
1200 deg. Cent , P = 10 millimetres ; at 1229 deg. 
Cent., P = 15,38.. As Pis so much lower than in 
the case of iron, consequently ¢, the equilibrium 
constant, is correspondingly higher for manganese, 

In the reactions just described the equilibrium 
constant for iron, ferrous oxide, carbon monoxide 
and carbon dioxide, denoted by 7, is unaffected 
by the source of the carbon; but the equilibrium 
constant ¢ depends for a given temperature also on 
the particular modification of carbon concerned inthe 
reactions with the CO and CO,. The conditions for 
equilibrium among the whole of the five substances 


at any temperature is that P = ¢ ns ”, where P 


is the total pressure of the two reacting gases. 
Since » does not involve solid carbon, it follows 
that P must be J rtional to ¢; and the authors 
have determin for various temperatures :— 
t) Using amorphous carbon (from sugar); (2) 
jamond powder; (3) purified graphite; and (4) 
carbon reduced by iron from car monoxide. 
© pressures were determined at temperatures 
between 400 deg. and 800 deg., when the various 
varieties of carbon are in equilibrium with metallic 
iron, ferrous oxide, and the oxides of carbou. The 
apparatus employed was the same as for the ex- 
periments already described above. The ferrous 
oxide was obtained by heating dry ferrous oxalate 
at 300 deg. under reduced pressure in a quartz 
tube and in the nce of powdered carbon. 
The mixture was then heated to a higher tem- 
perature, when part of the carbon reduced 
the ferrric oxide, all 8 were removed, and 
the pressure determined when equilibrium was 
attained. The results show that at the same 
temperature the highest pressures are given by 
amorphous carbon (No. 1), and the lowest by 
graphite _ 3). Powdered diamond (No. 2) was 
intermediate between Nos. 1 and 3, but the values 
approximate to No.1. The powdered carbon ob- 
tained by decomposing CO (No. 4) gives values 
identical with those for graphite (No. 3). Within 
the temperature limits examined the temperature 
pressure curves do not cut one another, and the 
results for the No. 4 carbon (that from CO) fit 
exactly on the graphite curve (No. 3), showing that 
this reduced carbon is very tinely-divided graphite, 
whilst within these same temperatures graphite is 
the most stable modification. In a blast-furnace 
worked with wood charcoal it follows that (for any 
given temperature) the composition of the gaseous 
mixture will be richer in carbon monoxide than 
the us mixture of a furnace worked with coke, 
which is allied to graphite. 





THE OSTEND HARBOUR EXTENSIONS, 

In an article entitled ‘‘ Ostend and Port Arthur, 
1604-1904,” contained in an Italian review, Colonel 
Rocchi, of the Italian O of Engineers, draws a 
comparison between the siege of these two strong- 
holds, as follows :—‘'On September 22, 1604, the 
garrison of Ostend, reduced to about 4500 men, 
marched past in front of the Spaniards stationed on 
the downs; the Spaniards had been besieging the 
town for about four years. . . . The kind manner 
in which Nogi dealt with Stéssel carries one back 
to the banquet which Ambrosio Spinola offered to 
the heroic governor of Ostend, Daniel Hertaing de 
la Marquette, and to his officers. . . . Due account 
being taken of the difference between the times 
and their respective characteristics, the two sieges 
may be compared one to the other. There was the 
same more or less erratic bombardment of the place 
from a distance, without objects on which to sight 
the pieces, and the same repeated storming of the 


strongholds. ... The loss of the Sandhill bul- 
warks finally resulted in the surrender of the 
Ostend n.”* The Ostend fortifications had 


been completed a few years previous to 1601—the 
date on which the siege by the Spaniards com- 
menoed, About two centuries later—in 1794— 
Ostend was invested by the French armies, and 
re to France until 1814, when Napoleon I. 
retired to Elba. From 1814 to 1830 it was part of the 


Netherlands ; since the latter date Ostend and West’ 


Flanders have belonged to the Belgian kingdom. 
Ostend has long ceased to be a. fortified town ; 
ite character has changed for the better, and, thanks 





* Rivista di Artiglieria e Genio,” Rome, June, 1905. 





to the work carried out periodically by skilled 
engineers—the worthy successors of its former de- 
fenders—the district has been thoroughly drained, 
the sandbanks in the open roadstead have been 
surveyed and dredged, and the port has largely 
increased in importance as a place of call for Con- 
tinental passenger traffic. The new works now in 
course of completion, and which form the subject 
of the present article, will greatly improve the 
facilities offered by the harbour, and-will lead to a 
large increase in traffic. Ostend is at a distance 
of about 70 miles from Dover. The Belgian 
Government first established a packet service 
between both harbours in the year 1846, when 
there was but one sailing each way per day. For the 
last eighteen years there have been regularly three 
services per day each way, and the number of pas- 
sengers carried has steadily in , 

he Belgian coast has a total length of about 
70 kilometres (44 miles) only ; it is low, and prac- 
tically the same precautions have to be taken as in 
Holland in order to protect of the foreshore 

inst inroads by the sea. @ adequate drainage 
of the land water is also an important question, 
which at all times demands the careful consideration 
of the Government engineers. With regard to the 
Ostend district, the drainage canals formerly dis- 
charged into the inner harbour, and their flow was 
impeded at intervals when the ‘ military” sluice 
was closed temporarily with a view to utilise the 
inner harbour for flushing. The east side drainage 
canals are now made to discharge into an exten- 
sion of the outer harbour, and their flow is only sub- 
jected to the action of the tides ; those on the west 
side open into a culvert built against the left quay 
wall of the wet dock, and the left-hand side wall 
of the lock between this and the outer harbour. 

Sandbanks lie in the Ostend roadstead. These 
are the Middelkerke bank, at a distance of 10 
miles from the harbour entrance; the Ostend 
bank, 3 miles nearer ; the Nieuport and Wenduyne 
banks to the west and east of the entrance, ata 
distance of 4.7 miles from the Belgian coast ; and 
the Strombank, which lies directly facing the en- 
trance, at a distance from the coast which varies 
from 1 to 3miles. Three channels, about a quarter 
of a mile in width, have been dredged in the latter 
bank ; these are called the direct channel, the axis 
of which is in a line with the Ostend lighthouse and 
the green light at the head of the west pier ; the 
west channel, the axis of which is marked by two 
lights on the shore, placed between the small towns 
of Mariakerke and Middelkerke; and the east 
channel, which opens out towards Blankenberge. 

The first dredging operations of importance for 
providing the channels in question were commenced 
in 1890, when a credit of 8000/. was voted for 
increasing the depth of the west channel ; the work 
was put up for tender, and a contract was made at 
the rate of 0.5835 franc per cubic metre (44d. per 
cubic yard). Two suction dredgers were used ; the 
material excavated was almost pure sand, of the or- 
dinary composition and fineness ; it was carried out 
to sea toa distance of about 4 kilometres (2.5 miles), 
and emptied in the deep soundings on the nort 
slope of the bank, where the depih of water was 
found to be 7 to 8 metres (4 fathoms) at low tide. 
The work proved very satisfactory, and the centre of 
the channel remained for many months at a uniform 
depth. of 4.2 metres (13 ft. to 14 ft.) below low- 
water mark ; the sides, however, gradually flowed 
in. The volume of sand dredged in 1890, to form 
the west channel in question, amounted to 343,000 
cubic metres (12 million cubic feet). In the spring 
of 1891 a fresh contract. was made for excavating 
250,000 cubic metres (8,800,000 cubic feet), at the 
rate of 0.40 franc per cubic metre (about 3d. per 
cubic yard). y this operation the channel was 
excavated to a depth of 5 metres (16 ft.). Fur- 
ther dredging operations have been carried out 
apoyo since, under contracts made by the 

elgian Government. The work was paid for at 
the rate of 0.467 france per cubic metre (4. r 
cubic yard), from 1892 to 1897 ; and from 897 to 
1899 at the rate of 0.328 franc per cubic metre 
(24d. per cubic enh At the latter date the west 
channel reached a depth of almost 6 metres 
(3 fathoms), but it has been allowed since to 
teary silt up, the navigating officers of the 

tend-Dover service preferring to head direct for 
the harbour entrance. 

Dredging work to form the direct channel in the 
Strombank, in front of the harbour entrance, was 
commenced in 1896 ; this was paid for at the rate of 
0.34 franc per cubic metre (2.64. per cubic yard), 
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including the transport and emptying of the | 
dredgers i in the vicinity of the Wenduyne bank—a | 
distance of about 4 miles. On completion of the | 
work, in the early months of 1899, the channel had | 
a depth of 5.5 metres (about 3 fathoms) below low- | 
water mark ; since that time this depth has been | 
maintained by regular dredging operations, at a cost | 
of 0.328 franc per cubic metre (23d. per cubic yard). 

The Strombank at its extreme eastern end has a| 
tendency to meet the coast at a point situated mid- | 
way between Ostend and Blankenberge, and the | 
object of the east channel is to establish a free | 
passage for the tide in the nearer roadstead, which | | 
extends between the Strombank and the shore, | 
over a length of 4.5 miles on each side of the) 
harbour pier-heads. From this east channel 
there have been dredged 1,800,000 cubic metres 
(63,000,000 cubic feet), at a cost of 0.343 franc 
per cubic metre (2.65d. per cubic yard), which 
includes the transport and emptying near the 
northern slope of the Wenduyne bank, a distance 
of about 4 miles. The ground through which the 
east channel was cut consists, first, of a layer of 
sand, then sand and clay, and heavy clay and turf, 
which covers a lower bed of fine sand. The re- 
moval of the heavy clay to open the channel was 
a difficult matter, and the suction-nozzle was 
driven down to the underlying bed of fine sand, 

thus causing the clay to break up and cavein. The 
channel has a width of 1300 yards, and a depth 
of about 6 metres (19 ft.) at low water. 

The suction-dredgers, four in number, are now 
used for maintaining the required depth in the 
direct and eastern channels ; the sand is measured 
in the dredgers, and excavativun is paid for at the rate 
of 0.328 franc per cubic metre (2$d. per cubic yard). 
These dredgers are in operation for about 225 days 
each year. For service inside the harbour, there are 
two bucket-dredgers and twelve barges ; the latter, 
when full, are towed out to the open sea and emptied 
at a distance of about 5 miles from the pier-heads. 
There are three tugboats for this service. The 
price paid for dredging the harbour and carrying 
out the sludge amounts to 0.577 franc per cubic 
metre (4.4d. per cubic yard). 

The Ostend Harbour extensions were decided 
upon in 1897. The scheme comprises the filling up 
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depth of water at this portion of the new works is 
26 ft. 6in. The wet dock is 652 metres (2135 ft.) 
in length, and 90 metres (295 ft.) in width. It 
is completely surrounded with quay walls. The tim- 
ber duck communicates with the wet dock through 
a channel, over which is built a swing-bridge. It 
is 90 metres (295 ft.) wide at the top, and is lined 
with stone facing. ‘The timber dock is widened out 
at its south end to form a turning basin, the area 
of which is 4.6 hectares (11.4 acres). A yard for 
the construction of fishing-smacks will be built to 
the south of this basin, The wet dock will be used 
by the ships importing nitrate, coal, and other heavy 
and bulky cargoes. ll regular line steamers will 
load and unload at the quay of the harbour. 

The cortract includes the deepening of the 
canal to Bruges in the vicinity of Ostend, and the 
construction of a yard for impregnating railway 
sleepers with preservative solution ; also a dépét 
for the storage of mineral oil. 

To the east of the outer harbour is the Basin de 
Ja Marine—a wet dock 270 metres (886 ft.) long and 
125 metres (410 ft.) wide. It is surrounded by 
quay walls 6.6 metres (21 ft. 8 in.) above low-water 
mark, This dock is sufficient to accommodate six 
paddle steamers of the type at present in the 
Channel service, so berthed that a seventh will be 
able tu reach the dry dock in the rear. The latter 
is 130 metres (426 ft.) in aaah. A dry dock 
for merchant steamers, 150 metres (492 ft.) in 
length, opens direct into the outer harbour. The 
Leopold retaining-basin and flushing-sluice, nearthe 
entrance to the harbour, remain unaltered, as also 
does the tidal basin for fishing-smacks. As above 
stated, the depth in the fairway is 4 metres (13 ft.) 
below low-water mark ; but it is proposed in course 
of time to carry it down to 6 metres (19 ft. 8 in.). 
All foundation work has been constructed with a 
view to ineet this greater depth. 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 
(Continucd from page 459.) 

Tn our last issue we gave a report of the first 
day’s proceedings at the recent annual meeting of 
the Institution of Naval Architects, which com- 
menced on Wednesday, the 4th inst., and was con- 
tinued over the two following days. We now 
continue our report. 


Yacut MEASUREMENT. 


On members assembling on Thursday, the 5th 
inst., Lord Glasgow again occupying the chair, the 
first paper taken, and read by the author, was a 
contribution by Mr. R. E. Froude, the subject 
being ‘* Yacht-Racing Measurement Rules and the 
International Conference.” The paper commences 
by stating what should be the primary principle of 
all measurement rules for yacht-racing purposes— 
namely, to eliminate size, so that the vessel should 
win which would be fastest for her size; in other 
words, that the speediest model should be successful. 
Although this sound elementary principle is simple 
enough, the difficulty of putting it in practice, 
without encouraging designs that are altogether un- 
desirable, is enormous, and Mr. Froude points out 
in his psper that the most conspicuous models 
which have come to the front under various measure- 
ment 1ules have owed their success to measurement 
cheating rather than to genuine speed qualities. We 
must therefore be content ‘‘to regard a measurement 
rule as no more than a serviceable contrivance 
to enable the sport of yacht-racing to be carried on 
somehow, and must recognise that in devising a 
rule all we have any call to concern ourselves about 
is that it should be convenient in working, and 
that it should foster an acceptable type of yacht.” 
Wo would venture to point out here that no rule 
yet put in force has combined these two conditions, 
if we read the word ‘‘acceptuble ” in its widest sense, 
including ‘‘ habitable character ;” a feature Mr. 
Froude refers to later in his paper. It was the 
rule introduced in 1901 that recognised this detail 
by the introduction of ‘girth difference” as a 
factor in the measurement formula. The leading 
feature in regard to habitability in sailing-yachts 
of average size is head-room; and it might be 
asked, ‘* Why not simply impose suitable requisi- 
tions as to head-room, leaving the rule otherwise 
unchanged?” One objection would be that the 
minimum would always be the maximum. Ac- 
cepting this, it might be asked, ‘‘Could not a 
premium be placed on displacement or cross-sec- 





tional area, instead of an empirical device like 
the girth-difference tax—a factor which robs the 
designer of all latitude as to type of section?” 
The objection to this proposal would be that 
neither displacement nor sectional area are at all 
easy to measure, and that mere increase either in 
displacement or in sectional area does not necessarily 
give increased head-room. There is, however, a 
third objection, which Mr. Froude points out. A 
tax simply of length has been shown to produce 
a most undesirable form of vessel (as was amply 
proved by the notorious ‘‘ length class”), and if a 
displacement or section-area premium were added, 
matters would be worse still. A tax on sail-carry- 
ing power is therefore a necessity ; but this would 
rob the designer of a large part of the freedom 
which it is desirable to give him. The only alter- 
native would be to put the tax on sail spread. If 
the tax were sufficient to balance the premium on 
displacement, it would have the defect, shown by 
the length and sail-area rule, of reducing the sail 
spread almost below that required for purely 
cruising purposes. 

The paper next proceeds to give particulars of 
the proceedings at the International Conference of 
January last, when the systems of measurement in 
various countries were discussed. Unfortunately, 
America was not represented, and the delegates 
representing France did not press their rule as 
originally put forward, and adopted one which was 
an adaptation of the New York Yacht Club 
formula. In discussing length measurement at the 
conference the question turned almost solely on 
the best provision for checking exaggerated over- 
hang of profile and limiting flare of end sections ; 
features which had grown under the rule of measur- 
ing length on water line. Mr. Benzon, the Danish 
delegate, proposed to meet this difficulty by measur- 
ing the girth of hull at the water-line ending, and 
deducting twice the freeboard, the result to be 
added to the water-line length. For average English 
regatta courses the flare at the stern might have 
been neglected, but for smooth-water sailing there 
might be unduly broad sterns, so the bow measure- 
ment was applied with a coefficient of }. In regard 
to girth and girth-difference measurement, the 
English and German measurements were both 
taken in the same way, but at different stations. 
The English method, taking 0.6 of the load water- 
line from its fore end, induced a heavy rake of 
keel. This involved a sacrifice of stiffaess, because 
the centre of gravity of the lead would be forward 
of the girth station—a plan that tended to buoy- 
ancy being carried aft to the utmost, thus leading to 
deformity of design. By the German rule the girth 
measurement was taken wherever the chain girth 
was greatest, and this led to a nearly level keel. As 
the amount of rake provided by the German rule was 
considered not quite sufficient according to English 
notions, a compromise was arranged, whereby, ‘‘so 
long as the underside line of keel was abaft the girth 
station, except for a reasonable round up at the ex- 
treme after end, the maximum girth might exceed 
that at the girth station by as much as 3 per cent. ; 
but in this case the girth station must not be placed 
less than 0.55 of the load water-line from its for- 
ward end, and any hollow in the underside keel line 
must, for purposes of girth measurement, be taken 
as filled up straight.” Failing compliance with 
these conditions the German rule was to be ob- 
served. The new rule for the measurement of free 
board now provides that the freeboard at both water- 
line endings should be added to twice the freeboard 
at the girth measurement station, the sum being 
divided by four; the premium co-efficient being 
unity. No question was raised at the conference 
as to the co-efficients of length and breadth being 
unity, as they were in both German and English 
rules. The co-efficient of G (chain girth) was 
reduced from 0.75 to 0.5 in order to provide 
against defective draught. The co-efficients of d 
(girth difference) and S (sail area) were considered 
together. Mr. Benzon proposed 3d +3 \/Sas a 
compromise between the English and German 
co-efficients. For a general divisor of the formula 
2.0 was chosen. The final formula adopted was 


L+B+4G+3d+ 4/53 -F+2; 


where L = length, B = beam, G = girth, d = skin 
girth —chain girth, or girth difference, S=sail area, 
and F = freeboard. 
The paper concludes with remarks on provisions 
for centre-board yachts and other minor details. 
Herr Busley opened the discussion by giving a 
number of dimensions of supposed yachts, show- 








ing that the linear rule was to be preferred to the 
cubic rule. He had spoken to designers of diff:. 
rent countries, who agreed that the new rule wou!d 
produce yachts that would be speedy, strong, and 
comfortable, as well as good sea-boats. The suc 
cess that had been reached was largely due to My. 
Benzon, the Danish representative—to whom Mr. 
Froude had made appreciative reference—and t 
Mr. Augustus Manning, the President of the 
Conference, as well as to Mr. Froude. 

Mr. Augustus Manning was the next speaker. 
He said that Mr. Froude had so clearly explained 
the position that there was little left to say. It 
was to be regretted that there was not an American 
delegate at the conference, in order to explain 
their rule ; it was, however, considered as fully as 
possible. In America, the displacement certificate 
of designers was accepted. If, however, the rating 
of a yacht was in question, it was admissible to 
require that the cross-section of the vessel should 
be taken in five places. That, he considered, was 
the tye defect of the American rule, and the rule 
of the conference tended in the right way in this 
respect. 

A speaker, whose name did not transpire, said 
that it was a pity that the registration societies 
should be trusted to class yachts in regard to scant- 
lings. Everyone knew that heavy scantlings did 
not necessarily mean strength, and the registration 
societies had to legislate for the poorest builders, 
and therefore did not allow very wide margins. 
Everyone wanted a strong yacht, but to trust the 
matter to registration societies would tend to de- 
stroy originality. 

Mr. James Hamilton, who is well known on the 
Clyde as a yachtsman, congratulated the conference 
that the different countries had agreed to a rating 
rule. He would point out, however, that the ques- 
tion of weather came in, and this was so difficult a 
factor to provide against that he considered class 
racing was to be preferred ; that was the ideal that 
brought the skill of the yachtsman forward. He 
agreed with the last speaker as to taking the regis- 
tration societies’ dictum as to the scantlings; he 
thought that designers should not be bound down 
in that way, but that they might be allowed more 
liberty, as it evidently would not pay to build a 
vessel not strong enough to stand weather that it 
might have to encounter. 

Professor Biles was not quite sure that yacht mea- 
surement admitted of solution by one formula. In 
regard to head-room, he thought that the problem 
was to give sufficient head-room, and this might 
evidently be a larger —— to the depth of the 
yacht in some vessels than in others. He con- 
sidered, therefore, that in large yachts the height 
of the cabin might be sacrificed to get some other 
desirable quality, and he made a sketch on the 
blackboard showing that in a large yacht a greater 
beam might be afforded by having a flatter floor 
and deep keel. This naturally would give less 
head-room in the cabin, but with big yachts it 
might be sufficient. In regard to scantlings in 
racing yachts, the weight of hull was of the utmost 
importance. It was possible to fix the weight of 
the structure by the scantlings, and difference of 
details would make difference of weight. He thought 
it would be dangerous to trust the complete classi- 
fication to the registration societies. 

Mr. Foster King thought that to tie yacht-de- 
signing up toa fixed rule in regard to scantlings 
made by societies was a step backward. He would 
suggest that a consultative body should be formed 
to settle what were sufticient scantlings. 

Dr. Bruhn said that the formula of the confer- 
ence was a compromise, and therefore could not be 
perfect. He did not think it was a rational formula, 
and considered it a pity that it was not a compromise 
on a broader basis. He thought the New York 
Club rule might be modified to apply equally well. 
The speaker, continuing his remarks, suggested that 
factors might be introduced for various strengths of 
wind, as in light weather there was not so much 
difference in speed between boats of different sizes, 
large dimensions having more effect in heavy 
weather. In order to carry out this idea he would 
suggest that the time the race occupied should be 
taken into consideration. He did not see why the 
rules of the societies as applied to scantlings should 
restrict originality. At Lloyd’s they had certain 
rules which were provided in order that sufficient 
strength might besecured. These rules were taken 
as the standard, and the Society would accept any 
alternative that would be equivalent. 

Dr. Elgar, who now occupied the chair (Lord 
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Glasgow having been called away), asked the author 
whether the difficulties to which he had made refer- 
ence consisted in taking the measurements or in 
making the calculations. 

Mr. Froude, in replying to the discussion, said 
that in regard to the question just asked by Dr. 
Elgar, if sufficient time were allowed, the calcula- 
tions and the measurements could be made ; but it 
was not possible to measure displacements without 
much trouble and time occupicd on the part of a 
skilled person, and that would be expensive. The 
question of referring scantlings to the registration 
societies was mainly one of politics. The point 
was, how to get the regulations carried out. Now 
that an international rule had been formulated, there 
must be some authority for the matter of scantlings, 
and it seemed to him absolutely necessary to put it 
in the hands of the underwriting bodies. It had 
been said that it was not to the interests of de- 
signers to make a vessel too weak. That might be 
true up to acertain extent, but a yacht might be 
considered strong enough to last out for racing, but 
would not be efficient for cruising purposes. hat 
was needed was competition among designers, to 
obtain the best model, and not the latest construc- 
tion. He thought Professor Biles had rather 
exaggerated the influence of head-room, as not only 
should accommodation be found for people, but also 
for stores. If the flat-floor and ry a section 
suggested by Professor Biles were adopted, there 
would be less room for stores in the body of the 
vessel. In regard to other remarks, the feeling of 
the conference was that it was undesirable to have 
more than one rule for different sizes of vessels. 


Mortor-Boats. 


The remaining two papers taken on Thursday 
morning were read by their authors and discussed 
together. The first was on ‘‘The Speed of Motor- 
Boats and their Rating for Racing Purposes,” by 
Mr. Linton Hope, and the second was on ‘‘ The 
Design and Construction of High-Speed Motor- 
Boats,” the author being Mr. James A. Smith. 
We shall print both these contributions, with their 
illustrations, at an early date, and need therefore 
give only brief abstracts of them. 

Mr. Hope’s paper refers to the fact that our most 
noted torpedo-boat builders, Messrs. Thornycroft 
and Co. and Messrs. Yarrow and Co., had both 
expended a great deal of time and money in ex- 
perimenting with craft driven by internal-com- 
bustion motors, and both had obtained highly 
successful results. The author describes the 
Napier I., which he had designed in 1903, and 
which was engined by Messrs. Napier. This vessel 
was the pioneer of the present racing motor-boat. 
In the same year he got out designs for the 
Legru-Hotchkiss boat, which was built on the 
Saunders sewn-plank principle, with four thick- 
nesses of mahogany and cedar. Another well- 
known boat of his design was Hutton II., a twin- 
screw craft with a pair of 140 brake-horse-power 
motors. The work of the Marine Motor Associa- 
tion is referred to in the paper at some length. 
The rating rule, adopted in 1905 and now in use, 
is as follows :— 
(*2) + ./L= rating ; 
where P is power, A immersed sectional area at 
the point of greatest beam, and L length. The 
author in his paper states that the tax on length 
appears rather too light, and that on the power 
too heavy ; it was necessary, however, to frame a 
formula free from complicated details. The formula 
for motor-power is as follows :— 


Ax8xR_ 
C = MP, 


where A is the total area of piston of all cylinders 
in square inches, § equals stroke in feet, K equals 
maximum revolutions per minute, and C equals 
1000 for four-cycle and 600 for two-cycle motors. 
These constants are based on the assumption, 
derived from a large number of examples, that for 
a four-cycle motor the mean effective pressure in 
the cylinder is 66 Ib. to the square inch, and 40 lb. 
in the two-cycle motor, under ordinary racing con- 
ditior s. The paper concludes with a table giving 
parti ulars of a large number of motor-boats, and 
Some Ciagrams of performance. One diagram, which 
must have involved a very great deal of work, gives 
curves of speeds and ratings of practically all the 
best-known motor-boats, 

Mr. Smith’s per deals with the modern types 


abroad. In referring to rules affecting the design 
of motor-boats, the paper alludes to the work of 
the Marine Motor Association, both in regard to 
racers and cruisers. Various details of design are 
dealt with, such as forms of mid-ship section, 
Scantling, and under-water shape generally. The 
methods of construction and materials used are 
also considered. The paper ends with some par- 
ticulars of modern developments, and illustrations 
of motor-boats are given. 

The discussion on these two papers was opened 
by Captain De Boulay, who said he had been in- 
terested in the internal-combustion engine for 
marine purposes since 1892, when he placed a 
paraffin motor in his auxiliary yacht. The diffi- 
culties of the Marine Motor Association in form- 
ing a rating rule, to which Mr. Linton Hope had 
referred, were very real, as there was actually 
nothing to guide the Association. The only basis 
they had was the Admiralty formula for power and 
speed, but this was not sufficient for motor-boats, 
as it was only applicable to craft of similar type, and 
did not allow very wide variation in regard to size 
and speed, or power to length. Working on the 
basis obtained, however, and by attaching various 
indices to symbols, they arrived at certain values, 
which were tried in every possible way. They had 
to bear in mind that the formula must be simple, 
and at last that stated in Mr. Hope’s paper had been 
adopted. They did not put it crwenttun perfect, but 
the curve which Mr. Hope had constructed with so 
much pains showed that it was a workable means 
of rating. There might be discrepancies, but they 
had to consider the hull design, the engine, and 
the propeller. In conclusion, he would again refer 
to the speed curve which Mr. Hope had constructed 
on data he had so laboriously collected. It would 
be a very great benefit if some mathematician were 
to take the matter up and deduce a formula from 
the details given. 

Mr. Froude said that the result of a rating rule 
should be to bring all boats together, the question 
being, What was the nature of the resistance as 
affecting speed? He did not think it possible to 
get any algebraical expression to fit the whole of 
the curve which Mr. Hope had produced, for if a 
formula were true of one part of the curve, it would 
not apply to all scales of speed. Few boats, how- 
ever, did not exceed a certain speed which would 
extend to the middle part of the curve, and there- 
fore the difficulty might be overcome by fitting 
the formula to the curve formed at the higher 
speeds. A formula which took length and area as 
factors was open to the objection that it was not 
homogeneous ; it was like adding tons to feet ; but 
he hoped that something might be produced which 
would enable vessels to be rated. 

Mr. Redwood said that, as a member of the 
Marine Motor Association, he was familiar with the 
development of the present rating rule, and had 
had opportunities of observing its usefulness. It 
must, however, be remembered that the rule was 
not verified by mathematicians, and it might pos- 
sibly be open to criticism on that account. He had 
been given to understand that there was nothing 
mathematically absurd in it, and the fact remained 
that in practice it appeared to be satisfactory, as 
was evidenced by the scale of ratings collected by 
Mr. Hope, and shown in the diagram which accom- 
panied his paper. The formula had been objected 
to because its two terms had not the same dimen- 
sions ; this, he admitted, was perfectly true, and 
the objection, on the face of it, seemed logical. It 
had also been suggested that the formula might be 
applied to boats of about the same size, but would 
not apply to boats similarly proportioned and 
powered, but of different size. He, however, 
thought that if the rating formula gave results 
from random examples as near the actual practice 
as was shown by Mr. Hope’s diagram, it would be 
wise to employ the rule until some mathematician 
evolved a rating rule which should be both theoreti- 
cally and practically perfect. 

Mr. Linton Hope, in replying to the discussion, 
said that length was added to the formula as a 
corrective, but he would be glad if some other way 
could be shown of getting out of the difficulty. 

Mr. Smith, in replying to the discussion, said 
there was certainly a field for the mathematician 
to go into the whole question. Vibration doubtless 
influenced the speed of boats, and should be avoided 
by putting in plenty of transverse stiffening. 

Dr. Elgar, in proposing a vote of thanks to the 
authors, said he did not remember that speeds in 





of high-speed launches both in this country and 





relation to length had ever been gone into for these 


vessels before. At high speeds the resistance was 
found to be different from what there was every 
reason to expect. It was satisfactory to find gentle- 
men like Mr. Hope and Mr. Smith devoting their 
attention to problems of this nature, and advancing 
them towards useful results. 

The sitting was then brought to a conclusion. 


Gas-Encines FoR Sutp-PRopvutsion. 


On members re-assembling on Thursday evening, 
the first paper taken was by Mr. J. E. Thornycroft, 
entitled tGas-Engines for Ship-Propulsion.” This 
paper was read by the author, and we print it in 
full on 499 of our present issue. 

Mr. pt. Milton, in opening the discussion, said 
that the subject of internal-combustion engines for 
marine propulsion was one which was coming to 
the front, but it remained for the future to show 
whether the gas-engine, or the oil-engine, would be 
the accepted type. In addition to the engines 
of large size now Thies made by Messrs. Beardmore 
for trial at sea, the Diesel Company had constructed 
an engine of about the same size, and this would be 
shown at the Milan Exhibition. The same company 
had also fitted two steamers of about 360 horse- 
power for the Baltic, and these were said to bea 
great success. In introducing an internal-combus- 
tion engine for marine purposes, it was, as the 
author had stated, necessary to make a fresh depar- 
ture from land practice. The marine engine was 
required to run at different speeds, whilst the Jand 
engine, despite the different powers demanded from 
it, ran at nearly constant speed. Moreover, with 
the land engine the practice was to employ a large 
fly-wheel, which would be out of place on board a 
big ship. When it was remembered how rapidly 
the resistance of a vessel advanced, it would be seen 
that the conditions of marine practice differed widely 
from those present with land installations. He was 
certain, however, that it was within the power of 
marine engineers to make thoroughly satisfactory 
gas-engines for marine purposes. The author had 
referred to one difficulty in connection with the 
duration of time during which a marine engine 
would be required to run. If a gas-engine could 
be worked continuously on land for 51 days, 
the speaker could not see why the cylinder should 
choke up at sea under like conditions. Another 
= was the question of size. In this connection 

r. Thornycroft had alluded to some engines of 
250 horse-power to 400 horse-power per cylinder, 
which ran well and continuously. The Deutz 
Company, in their advertisement, stated that they 
had engines of 1000 I.H.-P. per cylinder in Ger- 
many running satisfactorily and continuously. Mr. 
Westgarth had furnished the speaker with a good 
deal of information relating to some single-acting 
gas engines that his firm were making. They had 
cylinders up to 51 in. in diameter by 55 in. stroke. 
Mr. Westgarth had considerably advanced upon 
that practice by making double-acting gas-engines. 
Continuing his remarks, Mr. Milton asked why, 
if oil could be commercially used as a fuel in 
boilers for ships, should it not be introduced 
directly into the engine? This would save the 
weight and space of the producer or of the boiler. 
The Diesel oil-engine had a graduated combustion, 
but it worked at an initial pressure of 600 lb. per 
square inch. The mean pressure in the cylinder 
was, he thought, about 120 1b. When it was remem- 
bered that the mean pressures in steam-cylinders 
were very much less, it would be seen the large sizes 
of cylinders would not be necessary for the power 
required. It had been stated that the producer 
must be able to burn ordinary coal, and not have to 
depend on anthracite. The speaker observed that 
there were many places in the world where other 
fuels could be obtained ; on the Pacific Coast, for 
instance, he understood that oil fuel was even 
cheaper than coal. There were also many places 
where anthracite ccal was used. The matter having 
once been brought before the Institution, Mr. 
Milton had every hope that next year Mr. Thorny- 
croft, or Mr. May, would give particulars of actual 
experience with the larger engines now being made. 
He felt confident that not only would the experi- 
ments prove successful, but would be the pre- 
cursors of others made with still larger and more 
important installations ; Messrs. Beardmore had 
already greatly modified their design. One matter 
ponte oe to the speaker to have been lightly treated, 
but he thought engineers using big engines would 
regard it as serious—the reversibility and manceuvr- 








ing power of these engines. They were fitted with 
an hydraulic clutch, and it would be a serious thing 
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if this got out of order; but it might.be. that the 
device appeared formidable to marine engineers 
because they were not used to it. a 
Professor Capper said that the subject intro- 
duced by Mr. Thornycroft was one of the most 
important that had been brought up for many years. 
Although from his own early-education and predi- 
lection he rather favoured the steam-engine, yet 
he believed that many of those present would live 
to see the reciprocating steam-engine an archaic 
machine, crushed out between the - engine 
and the-turbine. The author had en of the 
heat efficiency of the Dowson suction plant as 
90 per cent., and had also said that Mr. Bryan 
Donkin gave the average heat efliciency of steam 
boilers at 66.7 per cent. He would like to hear 
from Mr. Dowson, who was present, under what 
conditions. that 90 per cent. was arrived at, whether 
at full load or under average working condi- 
tions. In the speaker’s opinion 66.7 per cent. 
was not a figure which should be compared 
with the 90 per cent., because the efficiency of 
the best steam boilers was considerably higher. 
he comparison should not be made between 
average figures and a fi which was one of the 
highest. He was inclined to think that the suction- 
gas plant and the steam boiler, in ordinary work- 
ing, were of practically equal efficiency, though 
possibly the suction-gas plant had the advantage 
{rom the point of view of stand-by losses, as in the 
gas-engine these losses were distinctly less than in 
the case of the steam boiler. That, however, did 
not come in when long voy were being made. 
Mr. Thornyeroft had said -that slow-burning gas 
was advantageous, as it enabled the engine to work 


with high compression, so giving a larger range of | objection to this rested in the di 
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expansion, with consequent higher economy. The 
efficiency of the -engine was dependent upon 
compression, and therefore for high efficiencies high 
compressions were needed. The limiting factor, 
however, was that high compression was accom- 
panied by a high temperature in the cylinder, and, 
of course, high pressures were otherwise awkw 

to deal ‘with. The speaker believed that the 
thermal efficiency of the Diesel oil-engine exceeded 
that of any other heat engine, having reached 


rather over 38.8 per cent. of the efficiency of the | 


oil. Mr. Milton had suggested the use of an 
oil-engine in place of the gas - engine, as that 
would obviate the necessity of the er mae The 

culty of using 
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oil on account of having to 
clean the cylinders at periods 
which were more frequent 
than would be necessary with 
the suction plant. In the 
® case of the gas-engine the 
aim should be to devise 
arrangements which would 
enable them to employ, not 
high-class anthracite, but a 
coal with which it was diffi- 
‘ cult to produce clean gas. 
The same conditions applied 
to using oil. Petrol was ex- 
pensive, and was getting more 
and more so every day; more- 
over, the supply was strictly 
limited. He thought he was 
right in saying that most of 
the petrol came from Ameri- 
can oils, the percentage ob- 
tained from them being very 
much higher than that got 
from the Caucasian oil; in 
any case, the actual petrol 
available was, as he had 
said, strictly limited. Mr. 
Thornycroft had quoted the 
8 er in regard to the 
theoretical efficiency of the 
steam, and had stated that 
in ‘‘the steam-engine only 
from 5 to 20 per cent. of 
the heat generated was ever 
turned into useful work.” 
For the word “‘ generated ” there should be substi- 
tuted ‘‘ supplied to the cylinder.” This amendment 
would make the figures strictly comparable in the 
two cases, the steam-boiler and the producer being 
eliminated in the comparison, one being as efficient 
as the other. 

Mr. J. E. Dowson said he would offer a few criti- 
cisms on certain parts of Mr. Thornycroft’s paper, 
more especially with reference to producer gas. He 
thought the comparison made by the author of the 
working of the pressure gas, and the way it was 
produced, as compared with the suction gas, was nut 
all that it might be. It should have been emplia- 
sised that the chemical reactions occurring in each 
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, type of producer were identical, whether the gas 
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were made by pressure or by suction. Unless the air! ordinary marine-engine reversing-gear. 


were accompanied by steam, the 14 per cent. of hy- 
drogen given in the analysis could not have been 
obtained. In one case steam and air were forced 
through the fire, in the other the suction of the 
engine drew them through ; under both conditions 
the chemical process was identical. He did not con- 
sider that the frequent variations of load were diffi- 
cult to contend with. The trouble encountered in 
working by suction was that, after ——— for some 
time with low load, very little air would have been 
drawn through the furnace ; the fire, therefore, got 
rather dead, and was not in the right condition to 
nllow the full load of the engine to ut on. The 
fire could be humoured a little, and with compara- 
tively small powers there was not much difficulty 
with ordinary work. It was in dealing with marine 
work that the matter would have to be seriously con- 
sidered. It had been stated that bituminous coal 
and coke could doubtless be worked without much 
difficulty. The speaker was familiar with all the 
different types of plant that were in use, and would 
say that in all of those in which bituminous coal 
was used it wad necessary to have a rather ex- 
pensive, if not complicated, system of cleaning 
apparatus, occupying also considerable space. He 
understood from the paper that Mr. Capitaine 
had a system by means of which all that clean- 
ing apparatus was thrown out. If that had 
really been accomplished with bituminous coal, 
Mr, Capitaine was much to be congratulated. He 
had always understood that for all types of pro- 
ducers it was essential, for engine work, to have 
a non-caking coal, whereas he gathered from the 
paper that caking coal could be used with ease ; it 
would be instructive if Mr. Thornycroft would say 
something more on this point. 

Mr. Dowson further pointed out that the author 
had gi.en the composition of the gas after it had 
been cooled and cleaned by a special arrangement of 
Mr. Capitaine’s plant ; and the speaker would ask if 
that gas were made from anthracite or from caking 
bituminous coal. Reference had been made to an 
upward and downward working producer, but par- 
ticulars were not given. Ashe had been working 
on these lines for some years, he might be allowed 
to say that he considered the device very hopeful, 
although not as new as the author imagined. Pro- 
fessor Capper had asked him to say a word about 
the 90 per cent. efficiency given in the paper for 
ihe Dowson suction producer. The figure was not 
his, however, but Mr. Dugald Clerk’s. Mr. Clerk 
had made very careful tests of the apparatus, and 
the resulting efficiency was a decimal short of 90 per 
cent. The trial was made with the producer work- 
ing at its full capacity the whole time. There were 
two sets of trials, one with a producer of 30 horse- 
power, and the other with one of 40 horse- power, 
and each had eight hours’ continuous run. That 
was with anthracite coal. The test was afterwards 
repeated with small coke, and practically the same 
result was attained. Details of the trials would be 
found in the appendix to Mr. Dugald Clerk’s 
James Forrest lecture at the Institution of Civil 
Engineers, and the responsibility for the figures 
rested with Mr. Clerk. The speaker would be 
very sorry to discourage anything that was bein 
done, but in regard to the use of bituminous coa 
for crossing the sea, it was but prudent to closely 
investigate the matter. There would not be the 
same difficulty, he thought, when working with 
anthracite or coke, provided that the mechanidal 
arrangements were suitable. At the present time; 
however, he did not think sufficient had been done 
to justify the assumption that we could at once 
cross the sea with bituminous coal of a caking 
character. 

Mr. W. W. May was the next speaker. Refer- 
ring to the 500-horee-power engines his firm, Messrs. 
Beardmore, were constructing in Glasgow, he said 
that the design at first was for a double-acting 
engine, but he had concluded that the complica- 
tions involved were so great that it would be difii- 
cult to make it work, and if. was abandoned in a 
half-finished state. He had then proceeded with 
the single-acting engine, in which the cylinders were 
of the maximum capacity possible without water- 
cooling the pistons. There was nothing in the way 
of complication in this design, and except the cam- 
shafts, it was of the very simplest construction. 
The difficulties incident to manceuvring the engine 
had been referred to; these had to be overcome, 
although the engine was completed and just about 
ready for fixing. The reversing problem had been 
solved by adopting an arrangement not unlike the 





The two 
cam-shafts were reversed at the same time. Of 
the reversing, therefore, he had no doubt ; 
but he did anticipate a possible difficulty in 
connection with the firing. An appliance had 
been put on to meet the expected trouble, but it 
had not, so far, been tried. The weight of a double- 
acting engine of the same power would have been 
about one-half. The speaker then referred to a 
diagram of an arrangement of marine machinery 
in which the producers were shown above the 
engine. In regard to the 500-horse-power engines, 
he would say that there was no intention to do 
anything in the way of gas-driving except for pro- 
pelling the ship, steam being used for all auxiliary 
work, A large boiler was provided, and the 
steam could be employed for improving the gas. 
Mr. Bernard Dunell remarked that Mr. Thorny- 
croft had already brought forward most of the essen- 
tial points, so that there was not very much that re- 
mained to be said. Having, however, been con- 
nected with the introduction of the marine gas 
plant by Mr. Thornycroft since the commencement, 
a few facts relating to his experience with the 
Capitaine system might be of interest to the 
meeting. In 1904, when in Hamburg, he had 
spent some time making trips in the harbour, on 
the Gastug, the second boat that Mr. Capitaine had 
fitted with his system of marine gas-engine ; and 
the only difficulties experienced were those arising 
from faulty regulation of steam to the producer—a 
defect which had since been overcome. In some 
trials made with a two-cylinder engine he had 
found the mean effective pressure to be as high as 
100 lb. and 110 lb. to the square inch, and the 
maximum explosion pressure to be 400 lb. to 500 Ib. 
These high figures were, of course, due to the 
small proportion of clearance to cylinder volume, and 
perhaps also to the high proportion of hydrogen in 
the gas. The speaker had also spent three months 
at Southampton and on the south coast in the Emil 
Capitaine, and it was interesting to note that the 
temperature of the producer -room—whicH was 
closed—never rose higher than 108 deg. Very 
good results were obtained with this boat, although, 
of course, small difficulties were encountered at 
times, notably in connection with the circulating 
water-pump, which was belt-driven ; afterwards a 
gear drive was introduced, and the difficulty was 
got over. Although care and attention were 
needed to run a suction-gas plant, no special skilled 
labour was required ; the most important point was 
the regulation of the air supply, and this called for 
a certain amount of practice. The operation was, 
however, facilitated by the mixing-valve which was 
used on the Capitaine engine, and he had run a 
plant for seven or eight hours without altering the 
air supply at all; neither was any change of air 
supply to the engine required with varying loads, 
or when going astern, and generally in manceuvring 
of the boat. In small plants trouble might arise 
through the coal being of unsuitable size. He 
had used various descriptions of coal ou the 
Duchess, varying from small anthracite peas to 
machine-cut cobbles. He had also worked with 
coke without any alteration to the producer. 
Something had been said about canal barges, and 
Mr. Dunell would like to add a few words, particu- 
larly with regard to the navigation of tunnels; a 
point discussed by some of the daily papers at the 
time he was making the trip. The longest tunnel 
net with was Blisworth, which was about 3000 ft., 


‘long. Five other boats were towed through the 


tunnel by the Duchess, the time occupied being 
three-quarters of an hour. There were no ill- 
effects from the gases to be felt either on the tug 
itself or on the boats being towed. The first ex- 
perience with these tunnels was not at all plea- 
sant. They were dark, and the longer ones were 
very badly ventilated. Some idea of their size might 
be gathered from the fact that the Duchess passed 
half way ——— one of them and then jammed 
owing to insufficient head- room. Mr. Harold 
Yarrow had given some very interesting figures in 
his paper last year relating to the effect of depth of 
water on the speed of boats, but Mr. Yarrow had not 
experienced such extreme cases as were often met 
with in canals, where it was possible to grind along 
the bottom for miles. Even in a fairly good section 
of canal the speed was frequently only about half 
that which it would be in open water—namely, 
three, instead of six, miles. Another rather in- 
teresting occurrence was the breaking off of one of 
the blades of the propeller, owing to the latter 
striking against something ; the incident, however, 





did not materially detract from the speed. Three 
weeks later another blade was broken uff, and sti!! 
the speed remained unaffected. When the boat w:s 
docked, and the blades were replaced, the improve. 
ment in speed was not marked ; a result whic): 
was, of course, to be accounted for by the extrem: 
shallowness of the water. 

Professor Watkinson said that the Institution w.; 
to be congratulated on having had brought befor» 
it Mr. Thornycroft’s excellent paper. The author 
had stated that the Otto engine had the advan- 
tage of requiring no special gas or air-pumps. Tha: 
was true, but the advantage was paid for in a very 
expensive way, and the cost was far too great to he 
tolerated in large power plants. It was a fact that 
engines of considerable power could be worked 
upon the Otto cycle, but only by using a large 
number of cylinders. He believed there were 
sixteen indicated in Figs. 15 and 16 of the paper, in 
connection with the Scotch twin-screw vessel ; that 
was to say, eight cylinders on each shaft, if he had 
correctly interpreted the drawings. He believed 
that that engine was not self-starting. He con- 
sidered the time was sure to arrive in the develop- 
ment of large-power internal-combustion engines 
when specialisation of function must take place. 
In large engines the cylinder actcd alternately as 
power cylinder and as feed-pump, and one work- 
ing stroke was sacrificed per cycle. He was aware 
that Mr. Dugald Clerk and others had attempted 
to use separate feed-compressing puv ps, and he was 
also aware of the difficulties involved in doing sv. 
He was convinced, however, that these difticulties 
would have to be overcome before any satisfactory 
large-power internal-combustion engine could be 
devised. To adapt the Otto gas-engine for the 
propulsion of large ships, no radical invention was 
required, but many details called for careful atten- 
tion. Stage compression was needed, preferably 
with combustion, as in the Diesel engine. The 
idea of this was not new, but so far as he was 
aware, no one had worked sufficiently at the 
details to solve the problem. There should be 
stage compression, with possible stage expansion, 
with the objects of reducing stress in the connect- 
ing-rods, cranks, &c., and of getting a more 
uniform turning moment. He would illustrate his 
meaning by diagrams, which he would communicate 
to the Institution. The author, referring to the 
plants for dealing with bituminous caking coal, had 
said that by means of an under-type stoker the new 
coal was forced into the hottest part of the fire, 
and the tar which was driven out was at once 
burned. The speaker did not think that was the 
best way of describing the action. In his opinion 
the denser hydrocarbon was first dissociated, light«r 
hydrocarbons were then formed, and carbon wis 
deposited ; then that carbon was converted ini‘o 
carbon monoxide. Judging from his own slight 
experience in the matter, he thought the figure 
given in the paper for the rate of gasification was 
too high ; 0.05 square foot per horse-power corre- 
sponded, roughly, with 40 lb. of coal per square 
foot of grate. That rate might be attained with 
non-caking coal, but certainly not with bituminous 
coal, such as was obtained in the North-West of 
Scotland. When the rate of. gasification exceeded 
about 26 lb. of coal per square foot of transverse 
sectional area of the producer, bad clinkering re- 
sulted, choking up the producer, unless an exces- 
sive amount of steam were fed in.. The caking of 
the fuel and the formation of cavities were, the 
speaker consideréd, the two main difficulties in 
connection with producers using bituminous fuel ; 
and if some mechanical arrangement had been de- 
vised which would prevent the caking which led 
to the formation of clinker, it would be very in- 
teresting. It was further proposed in the paper 
to heat the donkey boiler with gas from the 
suction producer. The speaker would be glad to 
know how that was done, seeing that the pressure 
in the producer was below atmospheric pressure. 
It would involve the use of a fan or some similar 
arrangement. 

Sir John Thornycroft remarked that the space 
occupied had been shown to be considerably 
smaller with the gas plant, and while this would 
not count for much in short trips, yet if, as he 
hoped, the apparatus could be utilised for long 
voyages, the question of economy of space in the 
coal-bunkers would become of iniportance. : 

Colonel Swan asked whether any data was avail- 
able as to the comparative initial cost of gas and 
steam-engines. 

Mr. J. E, Thornycroft, in replying to the dis- 
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cussion, said that Mr. Milton seemed to favour the 
oil-engine as an internal-combustion motor rather 
than the gas-engine. If, however, the comparative 
cost were considered, it would be found that for 
small powers, such as had been already tried, the 
gas-engine was much cheaper than the oil-engine, 
except, possibly, where a Diesel engine, using very 
crude oil, was employed. His experience, however, 
went to prove that the expense of cleaning an engine 
working with crude oil would prohibit its use in 
situations where the gas-engine could be employed. 
Another disadvantage with the Diesel engine was, 
that although the power might be varied at con- 
stant revolutions, it was difficult to do this with a 
varying range of speed. Mr. Milton had suggested 
that there was an ample supply of oil, but the 
speaker believed that the ratio of oil pumped to 
coal mined was small, and if oil were used on a 
large scale, the price would go up enormously. 
Professor Capper had made some remarks as to the 
theoretical etticiency of steam, and these he would 
be pleased to consider. On one point, however, 
he was not sure that the Professor had followed his 
meaning. In his paper he.had stated that with 
slow-burning gas the engine could work with high 
compression, and this led to high economy. The 
point he had wished to emphasise was that with 
slow-burning gas a higher compression could be 
used than with*ordinary town gas, or quick-burning 
gas. Mr. Dowson had criticised the suggested ap- 
plication of bituminous producers to large plants, 
but the speaker thought that Mr. Dowson had over- 
looked the fact that practically all the large bitu- 
minous plants at work were designed with the 
intention of producing by - products; and if the 
aim were merely ‘to collect gas, and not to 
produce by-products, the extensive apparatus re- 
quired for the latter purpose would not be 
employed. Mr. Capitaine’s suggestion was to 
get the gas without attempting to collect by-pro- 
ducts. Mr. Dowson had also suggested that the 
paper inferred that the problem was solved. That, 
however, was not the intention. For small plants 
it was assumed that a solution had very nearly 
been reached, if coke scrubbers and appliances of 
that kind could be left out. This, it had been 
shown on the 600-mile run, could be done. It was 
realised that for big powers with ships that had to 
travel at varying speeds there would be but a 
limited field for the gas-engine unless bituminous 
coal could be used, and the difficult problem of 
caking coal could be dealt with. The difficulty 
was to get producers to deal successfully with bitu- 
minous coals, He thought great credit was due to 
Messrs. Beardmore for the venture they were 
about to make with the large 500-horse-power 
plant, using various sorts of coal. Th® results of 
these experiments would be made public later on. 


EFFICIENCY OF SuURFACE-CONDENSERS. 


Professor R. L. Weighton next read his paper 
on ‘‘ The Efficiency of Surface-Condensers.” This 
paper we commence to print in full in our present 
issuc, 

Mr. D. B. Morison, of Hartlepool, was the first 
speaker. He said that the experiments referred to 
in the paper had lasted more than two years, and 
had numbered over four hundred. The paper was 
also an example of technical research as carried out 
at the Armstrong College, an establishment which, 
he believed, had a larger and more extensive steam 
plant than any other college in the kingdom. His 
own association with the design of the condénser 
placed him in the position of a friendly critic. As, 
however, he himself had experimented with appa- 
ratus which led up to the arrangement set forth in 
the paper, his experience might be of interest to 
the meeting. There were no novel features on the 
water side of the condenser; the water passed 
through the nests of tubes in series at speeds cor- 
responding to ordinary practice. There was also no 
particular virtue in the cores which Professor 
Weighton had used ; they simply enabled a greater 
length of tube to be used for experimental pur- 
poses. In well-designed condensers cores would be 
unnecessary ; in fact, with anything but clea water 
they would obviously be disadvantageous. The 
hovel features were entirely on the steam side, and 
consisted in sectional drainage, alteration of flow 
in tubulous vessels, and the maintenance of par- 
ts lel stream lines of flow over the entire surface. 
‘he effect of sectional drainage was to conserve the 
‘eat In the water condensed. Italso had the effect 
“" Inereasing the condenser efficiency, by preventing 
‘he surface from being flooded with water. The 


compartments were so arranged as to promote even 
flow of steam. In the original experiments which 
led up to this design of condenser, a great deal of 
trouble was occasioned by back pressure; after 
that experience the feature of the tubulous passage 
was introduced, and this passage entirely prevented 
back pressure. In fact, there was actually a greater 
vacuum at the top of the condenser than at the 
bottom. It was the establishment of parallel 
stream lines of flow over the entire surface which 
rendered it so efficient. 

Continuing, Mr. Morison said that the technical 
effects of the apparatus were : a hot-well temperature 
in excess of the temperature corresponding to the 
vacuum ; the entire saturation of the water with 
heat ; and the fact that for a given vacuum, and 
a given inlet temperature of water, there was the 
same amount of water per pound of steam con- 
densed up to 36 lb. per square foot. He had never 
before come across a condenser which gave one 
characteristic curve for all rates; in other words, 
he had not met with a condenser which gave the 
same quantity of circulating water per pound of 
steam condensed for all rates of condensation up to 
at least 36 lb. per square foot. Professor Weighton 
had shown that a vacuum of 29 in. could be ob- 
tained, the hot-well temperature corresponding in 
temperature with the 29 in., the theoretical amount 
of water being used with a condensation rate up 
to 36 lb. per square foot. These results were so 
contrary to the expectations of practice and theory 
alike, that unless they had been authenticated they 
might have been taken for fancies. The hot-well 
temperature, being in excess of the temperature 
corresponding to the vacuum, therefore represented 
a clear thermal gain, which in large powers might 
have a distinct influence on the coal consumption. 
Economy of water would be appreciated when cool- 
ing towers were used; whilst economy of weight 
and space would bo valuable in warships. With a 
28-in. vacuum, the cooling water required in this 
system was one-half the ordinary amount, so that 
not only was the cost of pumping considerably 
reduced, but the size and cost of cooling-towers 
were also reduced. In warships the advantages 
were that the weight and capacity of the conden- 
sera were reduced. Again, there was the reduction 
in the amount of contained water, which in a large 
condenser was very considerable. Further, there 
was the increased power efficiency of the engines, 
due to a possibly increased vacuum ; and, finally, 
there was the economy resulting from the in- 
creased temperature of the hot-well. There were 
many other interesting features in Professor 
Weighton’s paper, but he thought the most re- 
markable was the fact that the time the circulating 
water was in contact with the tube at low rates of 
condensation counterbalanced the effect of high 
velocity of flow at high rates of condensation. 
The fact was not less certain because it was 
peculiar, and there was no doubt whatever as to 
the accuracy of Professor Weighton’s experiments. 
The author’s remarks on the air-pumps were 
also, the speaker considered, of great interest. 
He had tested the pump capacities, and had 
found that when a sufficient air-pump capacity 
had been given, no better result could be obtained 
by using multiple pumps. The speaker regarded 
the paper as bristling with instructive a 
and he took the opportunity of weary, | rofessor 
Weighton that Messrs. Richardsons, Westgarth, 
and Co. felt highly gratified that their gift to the 
Armstrong College had resulted in such a valuable 
contribution to engineering literature. 

Mr. 8. Hunter said that the paper was one of 
so much value that it could not be lightly passed 
by. To the speaker's mind, the greatest economy 
was due to the increased hot-well temperature, 
which was, of course, affected by the degree of 
vacuum. He presumed he was correct in assumin 
that, as applied to marine engines, the inc 
efficiency lent itself to reduction in weight and 
saving in space, depending upon the special con- 
ditions of service. Professor Weighton’s alternative 
design would afford some idea of that. Forming, 
as the experiments must have done, part of the 
engineering curriculum of a university engineering 
college, he thought the students who, under Pro- 
fessor Weighton’s directions, took part in these 
experiments were greatly to be congratulated. 

Mr. Leslie S. Robertson was much impressed by 
the wonderful simplicity with which Professor 
Weighton and Mr. Morison had achieved their 
results. There was nothing of an intricate nature 





introduced. He was very glad to hear Mr. Mori- 


son say that baffles’were unnec , because the 
marine engineer had an inherent hatred of anything 

ut inside a t that had to dirty water. 

hose who had to do with electrical work know 
how pinch¢éd they were in cooling-towers. If, 
therefore, the results that had been laid before the 
meeting could be applied to cooling-tower work, it 
would have a very marked influence. 

Mr. William Weir was the next speaker. He 
said he had read Professor Weighton’s paper with 
interest, but also with disappointment, for he re- 
gretted that it had not been made fuller. He pre- 
sumed the valuable part of the contribution would 
be found in the conclusions numbered 1, 2, and 3 
in the paper. These conclusions were as follow :— 

1. It is conducive to efficiency in a surface-condenser 
that the water resulting from condensation should be 
intercepted and removed from the condenser as soon as 
possible after it is formed. 

2. It is conducive to efficiency that the condenser capa- 
city should be a minimum consistent with the accommoda- 
tion of the necessary surface, and that the design should be 
such as to eecure a pervading and uniform flow of vapour 
throughout the condenser section, thus utilising the i 
of the condensing surface provided, as well as obviating 
stagnant recesses in which air might be retained. 

3. It is conducive to efficiency that the condensing 
water should travel at a fairly high speed through the 
tubes, and that it should enter at the bottom and leave at 
the top of the condenser. 

These conclusions were, in Mr. Weir's opinion, 
elementary principles of design, well known to all 
who understvod correct scientific surface-condenser 
design. He would pass to conclusion 4, which was 
as follows :— 

4. With suitable condenser design and proportions, the 
temperature of the —e-y | water at the discharge 
point may be equal to, or slightly higher than, the tem- 
perature due to the vacuum. This holds true for vacua 
up to slightly over 29 in. 

The phenomenon claimed was shown in the tables 
as ‘‘ efficiencies,” which in some cases exceeded 100 
per cent. He would ask Professor Weighton why, 
in working out this efticiency figure, he compared 
the temperature of the circulating outlet with the 
temperature due to the vacuum, rather than the 
actual temperature recorded by his thermometer in 
the condenser at the circulating outlet. The 
speaker next made reference to conclusion 56, which 
was as follows :— 

5. With suitable condenser design and proportions the 
temperature of the hot-well may be from B deg. to 5 deg. 
higher than the temperature due to the vacuum. This 
holds true for vacua up to slightly over 29 in, 

In this Wonclusion, Mr. Weir said, a most extra- 
ordinary statement was found, implying that hutter 
water could be obtained than that of the vapour with 
which it was in contact inthe condenser. This con- 
travention of physical law required further explana- 
tion. He had not noticed the word ‘* hot-well” on 
the diagram published in the paper, although he 
observed it was printed on the condenser diagram 
shown on the wall. He would be glad to know 
whether the hot-well temperature was recorded at 
the air-pump, or in the manner shown by the 
diagram. In going through the tables he had ob- 
served # somewhat startling fact in all. Takin 
Table III. as an example, there were records ‘o 
twenty-one trials in which the pressure in the con- 
denser at the top, or inlet, was less than the pres- 
sure at the bottom, or outlet, of the condenser. 
He was perplexed, therefore, to understand how 
the uniform flow of steam so much desired could 
be secured; he would have thought that the 
flow would have taken the direction of lowest 
pressure.’ Either an unnatural law was required 
for the condenser in question, or there was 
some inaccuracy in the figures. In working out 
the vacuum, thermal, and ‘surface efficiencies, re- 
corded in the last three columns of the table, 
Professor Weighton had utilised three different 
temperatures in his condénser, and arrived at 
efficiencies of over 100 per cent. in most cases. In 
the speaker’s view such efficiencies needed scrupu- 
lous investigation, and it was probable that close 
inquiry would reveal that, in each case, the method 
of calculation was incorrect. He thought it unfor- 
tunate that the experiments were carried out on 
a condenser of such limited size, as any deductions 
directly drawn from the results, and applied to the 
design of condensers on a large scale, were likely to 
be misleading. He noticed that Professor Weighton 
himself appreciated the difficulty of applying the re- 
sults arrived at in his _ In conclusion, the 
speaker would refer to Professor Weighton’s state- 
ment that the air-pump capacity should be about 0.7 








cubic foot per pound of steam condensed. This figure 
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was given ostensibly for the benefit of those design- 
ing and proportioning air-pumps in connection with 
condensers ; and if it were correct, he (Mr. Weir) 
would content himself with remarking that the air- 
pumps of a very large recently-built Atlantic liner 
would require to be trebled in capacity. He had 
no desire to depreciate the labour involved by the 
paper ; but he regarded it as unfortunate that— 
no doubt unintentionally—the work done by James 
Weir, with which the speaker had been associated, 
had been apparently ignored. 

Professor Weighton, in replying to the discus- 
sion, observed that he had practically to confine 
his remarks to the criticism of the last speaker. It 
appeared to him that Mr. Weir had not studied the 
paper, and he did not, consequently, see that the 
temperature obtained at the top of the condenser 
was higher than that corresponding to the vacuum. 
This was the case with both the old and the new 
types of condenser. If he had had more time to ex- 

lain the diagrams, Mr. Weir would, perhaps, not 
Love made the mistake he had. The diagram showed 
the theoretical curve representing the temperature 
corresponding to the vacuum recorded in the con- 
denser, not by one gauge, but by two gauges. 
According to Mr. Weir, the vacuum should never 
exceed that due to the highest temperature in the 
condenser; the speaker, however, had always 
found that it did so, but did not get so low 
as that due to the lowest. He did not claim any 
credit for. the new condenser in that respect, the 
new and old types showing the same result. He 
conceded that it might appear strange to take efli- 
ciencies as high as 100 per cent., but a little reading 
of the text would explain the meaning of the calcu- 
lations, and show that the results were not only pos- 
sible, but necessary. If the water went from the top 
of the condenser, the hot-well temperature would 
correspond to that obtained at the top of the con- 
denser, which was higher than that due to. the 
vacuum.’ This was the reason why the hot-well 
temperature was a little higher. The criticism had 
been made before, and he always madé the reply 
that in properly-proportioned condensers, working 
with high vacua, the temperature at the condenser 
top was — than that corresponding to the 
vacuum. ith a thoroughly air-tight condenser 
and an efficient air-pump, the result would always 
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not, in fact, recommended any capacity, but had | 
merely said that it need not be more ; with.more or 
less vacuum it could be made as much more or as | 
much less as appeared desirable. With the vacuum | 
of 29 in., the experiment showed that when the | 
capacity of 0.7 cubic foot was reached, no better | 
results were to be got by going higher. He had | 
not meant to suggest that a less air-pump capacity | 
could not be employed. 

Referring to Diagram 12 [this diagram we shall | 
publish next week], it would be seen that the 
trend of the curve, with the vacuum at 28} in., 
would bring down the air-pump capacity to some- 





be found to be that shown in the paper. With 
regard to the introduction of the word ‘‘ hot-well,” | 
that was a mistake in making the wall diagram, | 
for which he was not responsible. The part thus) 
indicated was not the hot-well, but a small chamber , 
to collect the water which would ultimately reach | 
the hot-well. The temperatures recorded as hot- | 
well temperatures were all those taken after the | 
water had passed through the air-pump, and were 
at atmospheric pressure. [Mr. Weir here remarked 
that that was the secret of the whole matter.] 
Professor Weighton was prepared to allow that, 
but the facts were nevertheless as he had stated. 
With regard to the capacity of the air-pump, he 
had not stated that this capacity should be 0.7: 
cubic foot per pound of steam condensed ; he had | 





thing like 0.2 cubic foot ; but the speaker wished 
to point out that it was not in his province, nor 
was it his object, to find out what the capacity 
would be at any but the highest vacuum which the 
air-pump and condenser could keep up. Moreover, 
he had not specified any particular air-pump. He 
knew Mr. James Weir intimately, and it was a 
matter of regret to him if Mr. James Weir had felt | 
in any way slighted at his work not being mentioned 
in the paper. He was not dealing with any previous | 
paper, or any previous writer on design, but merely 
detailing certain experiments he had made. In 
regard to Mr. W. Weir’s complaint that the results 
were not fuller, the difficulty had been to keep the 
per within reasonable limits. A treatise might 
ave been written on the experiments. 


| 


PortasBLeE Oxycen-Makine Pant, 


The usual vote of thanks to the author having 
been proposed by Lord Glasgow, and passed, the 
sitting was brought to a close. 


Fripay’s PRocEEDINGS. 

On the following day, Friday, the 6th inst., the 
remaining five papers were read and discussed. 
They were :—‘* Notes on Freeboard Rules,” by 
Mr. J. Foster King ; ‘‘ The Overhead Wire Cable- 
way Applied to Shipbuilding,” by Mr. J. L. 
Twaddell ; **Qil-tight Work in Ships of Light 
Construction,” by Mr. Herbert lowell ; and 
‘*Steam-Yachts ; Some Comparisons,” by Mr. J. 
R. Barnett. We shall conclude our report of the 
proceedings in our next issue. 


(To be continued.) 








THE FLEUSS-DAVIS SELF-CONTAINED 
BREATHING APPARATUS. 
THE recent terrible mining disaster at Courriéres, in 
France, and the commendable conduct of the West- 
halian firemen in entering the burning mine, has 
rought home to everyone the splendid aid towards 
the saving of life afforded by the smoke-helmet, which 
enabled the wearers to withstand the fumes and 
noxious gases. The apparatus with which the mem- 
bers of the rescue party were equipped was in prin- 
ciple identical with that invented twenty-five years 
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ago by Mr. H. A. Fleuss, an Englishman who has done | dangers of drowning. The opening greatly extended 


much towards the perfecting of such appliances, For | 
this invention he was awarded a gold medal by the | 
Society of Arts, for the best apparatus for saving life in | 
mines, and it is noteworthy that his original principle 
of using oxygen and caustic soda, or caustic potash, as | 
the regenerating agents in self-contained breathing | 
apparatus is still the only one in vogue, not only in 
this country, but also in Germany and other foreign 
countries. After long experience, Mr. Fleuss, in con- 
junction with Messrs. Siebe, Gorman, and Co., Limited, 
the well-known diving experts, has perfected the system 
in many respects, and of its latest application we give 
illustrations on the preceding page. Recognising that 
it would be used largely by unskilled men, they have 
made the apparatus, to be presently described, as 
simple and as free from complications as possible. As 
now perfected, it enables the wearer to work in any 
mephitic atmosphere, to withstand the densest fumes, 
and even to remain under water for a considerable time. 
It is thus the greatest safeguard that miners or firemen 
can adopt, and it is one that employers of labour 
should carefully study, both in their own interests and 
those of their employés. As the Board of Trade have 
laid down stringent regulations for the carrying of life- 
belts on board ships, so should the Home Office compel 
mine-owners and others to keep an adequate supply of 
breathing apparatus, and we hope the question will be 
brought prominently to the notice of the recently- 
appointed Royal Commission on Mines. 

On the Continent this self-contained breathing appli- 
ance is extensively adopted by miners and firemen, and 
the awakened interest in the subject, as a consequence of 
our series of articles on Continental fire brigades, will, 
we hope, result in a wider application in this country 
for fire as well as mining rescue work. That its use 
is not more extensive is the more surprising in view 
of the fact that it was first manufactured, and con- 
tinues to be made, in this country, by Messrs. Siebe, 
Gorman, and Co., Limited, 187, Westminster Bridge- 
road, London. Here also its efficiency was first con- 
vincingly proved. One of the early historical appli- 
cations was in connection with the flooding of the 
Severn Tunnel, 4 miles 626 yards long. In the course 
of the driving of this tunnel a spring was tapped, and 
the heading became flooded. After several unsuc- 
cessful attempts to pump the water out, divers, sup- 
plied with air through an ordinary communication 
tube from the surface, attempted to close a door- 
way left open when the workmen escaped from the 





the flooded area, and this operated against the 
success of the pumps. It was found impossible to 
reach the door even with four divers dragging the 
air-tube. The radius of operations was restricted, as 
must often be the case with such communication 
tubes. Ultimately one of the divers carried, as a 
knapsack, the then newly-invented self-contained 
breathing apparatus, and, thus made independent of 
extraneous air supply, he traversed the 1000 ft. and 
effected extensive operations to clear the doorway and 
close it. He made two excursions through the flooded 
heading, taking with him, on the second occasion, 
crowbars to remove tramway rails and a sleeper—a 
difficult operation, as they lay in a brick-lined p: e 
9 ft. long and only 4 ft. wide and 4 ft. high. The 
work was accomplished in two shifts, each of 1 hour 
30 minutes’ duration. This was regarded as an ex- 
ceptional feat, but since then equally important opera- 
tions, as well as extensive life-saving work, have been 
carried out with the several apparatus made by the 
British firm. 

The principle of the Fleuss-Davis apparatus is the re- 
generation of exhaled breath in a special reservoir 
carried by the wearer, by passing it through caustic soda 
and by simultaneously renewing the supply of oxygen. 
The regenerated air, drawn through a separate tube 
with a special valve, enables the worker to be indepen- 
dent, for hours, of air supply eitherfrom the surrounding 
atmosphere or through pipes of communication. The 
respirator is carried in front of the wearer, as in the view 
shown in Fig.1. The outer covering is of canvas, the 
inner of rubber, with a division down the centre ; and 
at the bottom there is 4 lb. of caustic soda, in sticks 
about the size of lead pencils, so that it extends con- 
siderably above the bottom on each side of the dividing 
partition of rubber. The face-mask, which is con- 
structed of rubber, moulded to suitable form, has 
an elastic rubber casing in the rear to fit closel 
against the head, and the whole is secured at the back 
by elastic straps. Two eye-holes with glass or mica 
windows are screwed on. 

The exhaled breath passes down the tube to the right 
of Fig. 1. This tube is formed in corrugations to 
make it flexible. A valve is fitted with perforated 
metal disc and rubber flap, which opens automatically 
by exhalation, and closes during inhalation. The air 
passes through the caustic soda under the —— 

rtition, whereby the carbonic acid is absorbed, an 

rom the other compartment the wearer inhales the 














regenerated air, the valve in the rubber pipe in this 
case having the rubber flap so fitted that it opens only 
during inhalation. 

The renewal of oxygen is through a separate pipe 
from an oxygen cylinder slung in a canvas support 
upon the back of the wearer, as shown in Fig. 2. As 
a rule, the oxygen cylinder has a capacity for 6 cubic 
feet of gas at a pressure of 120 atmospheres, which 
is sufficient for four hours’ supply under normal con- 
ditions. 

Sometimes two oxygen cylinders of smaller capa- 
city are carried, their connection being so arranged 
that when one is exhausted the wearer not only has a 
reserve to fall back upon, but also knows approxi- 
mately how long he may safely remain in the mephitic 
atmosphere before commencing the return panes 
Upon the cylinder there is an outlet valve conveniently 
placed, as shown in Fig. 2, so that the operator can 
supply any desired quantity of oxygen to the reservoir 
in front. Whilst Messrs. Siebe, Gorman, and Co. some- 
times fit reducing-valves to their Hamme the 
state that their experience teaches them that suc 
valves, by reason of their complex construction, are not 
infrequently unreliable in their action, and they have 
therefore fitted a simple and easily manipulated valve 
of special design, unless the other type be specially 
ordered. All the details of the apparatus are satis- 
factorily worked out, and the ana equipment, to 
enable a miner or fireman to work independently of 
extraneous air-supply for four hours, weighs only 
19} lb. 

As will be understood, there are several variants of 
this apparatus. In some cases a complete helmet is 
provided instead of the face-mask, while in other 
equipments the mask is made only to fit the nose and 
mouth, leaving the eyes free. This, of course, is only 
for work where there is no smoke or other gas to 
affect the sight. This arrangement is shown in Fig. 3. 

Some miners prefer not to have their noses enclosed 
in the mask, and for this purpose a small spring with 
rubber discs is fitted to B son! the nostrils, while the 
mask covers only the mouth, as shown in Fig. 4. 
Another plan is to have hollow rubber plugs fitting 
into the nostrils, and communicating by an india- 
rubber connection with the mouthpiece and inhaling 
and exhaling valves; but the other methods are con- 
sidered preferable. 

Other adaptations are ible, and all of these 
Messrs. Siebe, Gorman, and Co. supply. At the same 
time they fit corresponding masks with communicating 
tubes for air-supply from bellows or foot-pumps ; but 
the radius of action with these air-pipes is, as already 
shown, limited ; and there is always danger, especially 
in mines, of the tubes getting jammed or cut where a 
tortuous path has to be followed by the operator. 

Fig. 5 illustrates a portable oxygen-making and 
compressing plant for use in connection with safety 
breathing appliances, and for diving purposes gene- 
rally. In large towns, where the supply of cylinders 
of compressed air is easily secured, there may be no 
need for this oxygen-making apparatus, but in the 
mines and at isolated. places, particularly abroad, 
such should be installed and oD rt periodical drills. 
The medium for the production of oxygen is oxylithe, 
one of the peroxides of sodium or calcium. This is 
prepared in small cakes and supplied for use with the 
apparatus. The oxylithe is placed in the lower 
reservoir, shown to the left of the engraving, Fig. 5. 
Water is fed into this from the upper reservoir, and 
as the oxygen is generated it passes through a con- 
densing tube located in a small tank (not shown), 
flowing thence into the air-proof rubber reservoir. As 
soon as it is fully charged, the connection from the 
condenser is removed, and a tube fitted to pass the 
oxygen from the reservoir to a small pump, which is 
operated by hand, and may compress the oxygen into 
the ordinary storage cylinder up to 1200 Ib. per square 
inch. The total space occupied by the oxygen-making 
and compressing apparatus is only 4 ft. 6 in. by 4 ft. 
by 4 ft. high, and it is used not only for mining, fire, 
and submarine purposes, but also for producing oxygen 
for medical purposes. 





HYDRAULIC MOULDING-MACHINE FOR 
MOULDING LOOSE UNPARTED PATTERNS. 

In most foundries pattern-plates are used for small 
patterns required in quantity. The construction of 
these plates is, however, a very costly proceeding ; 
and, further, they take a long time to make, as 
the work cannot be done by the moulder, but a 
oa man is oe Further, the exchange of 
the patterns on the plate is impossible, or at least 
a very tedious and troublesome job. For this 
reason, in foundries casting small parts in quantity, 
and even in those in which keys and locks are 
made, machine moulding has been little introduced, 
owing to the great variety of castings required daily, 
and the frequency with which the patterns in the 
machine would therefore have to be changed. To 
overcome this difficulty, and also to enable the moulder 
to arrange the patterns himself, the machine which we 
illustrate on this page has been introduced by the 
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London Emery Works Company, of Park, Totten- 
ham, London, N. In using this machine the 
workman rams the box up with sand by hand, and 
knocks the patterns, which consist of one piece, 
up to the parting line into the sand. This box 
is then used as a pattern-plate, and is put on the 
machine, which is specially constructed for this work. 
On the moulding-box, which is acting as a pattern- 
plate, another moulding-box is placed. This is then 
filled with sand and rammed by hydraulic pressure, 
and in order to prevent the two sand surfaces stick- 
ing together, the parting surface is slightly covered 
with coal-dust. After ramming the top box, the two 
boxes are clamped together by means of wooden or iron 
ware and then turned over, which will bring the lower 

x on top; and if the ram is then lowered, this top 
box will remain behind, being caught by studs pro- 
vided to this end. The patterns which formerly were 
in the top-box will now rest in the bottom box. After 
the top box has been taken off the studs, the bottom 
box is used as a pattern-plate, and on this another 
box is placed, filled with sand, rammed and turned 
over in the same manner, and the top box taken off 
and placed on the box already on the floor. In this 
way bottom and top boxes are made alternately, the 
pattern going from one box to the other. 

As shown in our engraving, the machine consists of 
a foundation-plate, connected to the crosshead above 
by four strong tie-bars. An hydraulic cylinder is 
secured to the foundation-plate, and its ram carries 
the platen by which the boxes are rammed. The 
studs, or rather jacks, by which the upper box is 
caught on lowering the ram, are screwed into the 
cylinder casting. They engage with lugs on the box, 
and these lugs are not arranged symmetrically, so 
that a box is only caught by the studs when it is 
turned over, but passes clear of them when in the 
other position. The machine shown is designed for 
taking boxes 26 in. by 10 in., and a single moulder 
can with it turn out ten boxes complete per hour 
under ordinary working conditions. 








EIGHT-SPINDLE MULTIPLE DRILLING- 
MACHINE. 

Ox pages 472 and 473 we illustrate this week a 
large multiple drilling-machine, constructed by Messrs. 
Pollock and Macnab, Limited, of the Britannia 
Machine-Tool Works, Bredbury, near Manchester. 
The tool is of power sufficient to drill 14-in. holes 
through wrought iron with a feed of 4 in. per minute, 
and can drill all smaller sizes, down to 2-in. holes, 
at a proportionately higher speed. The eight spindles 
are moun on a cross-slide bolted to three massive 
uprights, best seen in Figs. 1 and 2. Facings are 
provided in front of these uprights, with slots for 
cramping the work-table. The latter is 2 ft. wide, 
and extends the full length of the machines, as shown 
in Fig. 3. Its height can be adjusted by screw-jacks, 
which can be operated simultaneously by means 
of bevel gearing from either end of the machine. In 
its highest position its top is 2 ft. 6in. above floor- 
level, and there is then a distance of 12 in. between 
it and the noses of the spindles, when the latter are 
also in their highest positions. The table is provided 
with T-slots for securing work, and has beneath it a 
suds tray, into which is collected the suds used for 
lubricating the drills; and from this the liquid is 
yanped by a suds pump, and again directed on to the 

rills, 

The spindle speed is adjustable, the lowest number 
of revolutions being 100, and the highest 300, per 
minute. The change is effected by means of a gear- 
box at one end of the machine, the wheels in which 
run in an oil-bath. The spindles measure 2 in. at 
their smallest diameter, and are bored to the No. 4 
Morse taper. Each is balanced by a hand-lever, as in- 
dicated in Fig. 4, and can be started or stopped inde- 
pendently of its neighbours, this being effected by 
a er eae by means of which it is locked to or 
unlocked from the gun - metal skew - wheel, from 
which it derives its motion. These skew-wheels are 
driven by a continuous steel worm, extending from end 
to end of the cross-slide, and running in gun-metal 
bushes. The end thrust of the spindles is taken on ball- 
bearings, and three changes of are provided, equi- 
valent to 90, 120, and 180 turns respectively per inch 
of feed. The traverse of the automatic feed is 12 in., 
and an adjustable stop is fitted to each spindle, which 
throws out the feed at any desired point of the 
whole traverse. Quick raising and lowering gear is 
provided for each spindle by means of a hand-lever, 
and it is also possible to feed by hand whilst the drill 
is at work. 

The whole of the gearing used in the tool is machine- 
cut from the solid. 








MOTOR-DRIVEN AIR-COMPRESSOR. 

On pages 476 and 477 we illustrate this week two 
air-compressors, constructed by Messrs. Reavell and 
Co., Limited, of the Ranelagh Works, Ipswich. That 
shown on page 476 is designed to work an air-lift pump 


at a generating station of the Central Electric Supply 
Company of London, the designed output being 350 
cubic feet of free air per minute, compressed to 125 lb. 
per square inch above the atmosphere; whilst the 
smaller one, illustrated on page 477, represents a type 
which has been supplied in large numbers to Conti- 
nental builders of the Diesel oil-engine, for compress- 
ing the air used in spraying the oil into the cylinder, 
and for charging the air reservoirs used in starting this 
type of motor. The delivery pressure in this case is 
1000 lb. per square inch. 

The general arrangement of the Reavell air-com- 
pressor has already been described in our columns 
(see ENGINEERING, vol. lxix., page 208), and so satis- 
factory has the original model proved that the com- 
pressors now made differ from it in no essentials, 
though the range of sizes has been greatly increased, 
and they can now be supplied to compress to 3000 Ib. 
per square inch or more. A longitudinal section 
through the machine is shown in Fig. 1, whilst Figs. 
2 and 3 show sections through the low-pressure and 
high-pressure ends respectively. Eich of these ends 
is in a way a separate unit, standing on its own 
base, and connected to the other merely by bolting 
each to the magnet frame of the motor which drives 
the two. At each end there are four air cylinders, 
the pistons of which are all coupled up to one and the 
same crank-pin. Each rod has but a narrow bearing 
on the crank-pin, the arrangement being as indicated 
in Fig. 15, which we reproduce from our previous 
description of this compressor, and all the four brasses 
are held together by outside keeper-rings, as shown in 
Fig. 16. Though, as stated, the bearing is narrow, 
it is very long; and, moreover, it is well known that 
only the central portion of any brass is of much use in 
supporting pressure. The outside keeper-rings have 
no load when the compressor is at work, since the rods 
operate under constant thrust. Fig. 15 alsoillustrates 
another peculiarity of this compressor—namely, that 
the air is admitted to the low-pressure cylinders on the 
suction stroke through the hollow cross -h pin, 
instead of through ordinary suction-valves. As the 
connecting-rod swings, this pin moves with it, so that 
on the suction stroke the ports shown coincide, allow- 
ing air to pass from the crank-chamber into the 
cylinder ; whilst on the in-stroke the ports are closed, 
as indicated in the figure. This arrangement is used 
on the low-pressure suction side of all the Reavell 
compressors, and has given complete satisfaction. 
There is also a supplementary supply of air through 
the ports, shown in the cylinder at the left-hand lower 
corner of Fig. 2, which are uncovered by the piston 
at the end of its stroke; but these merely ensure that 
the cylinder is completely filled, the main supply 
entering as already stated. On the high-pressure 
side, where the volume to be passed is much smaller, 
and it is not convenient to a. the crank-chamber 
under pressure, ordinary suction valves are used. 

In order to ensure that the connecting-rods at the 
low-pressure end shall work under constant thrust, 
balance pistons are provided behind the low-pressure 
pistons. These work in jacketed pockets, as shown, 
and enough air leaks into these from the main cylinder 
to maintain a constant pressure outwards when the ma- 
chine is at work. The water-jacketing extends round 
these pockets, as shown in Fig. 2. One of these low- 

ressure cylinders is shown separately in Figs. 7 and 8. 

he groove in the pocket shown at P, Fig. 8, extends 
so far that its end is uncovered at every stroke 
by the balance piston, and it is along this groove 
that the leakage into the balance-chamber takes place, 
as already explained. The space at Q is a water- 
jacket, and in it are cast the chambers for the delivery- 
valves, as shown at R. One of these valves is shown 
in place in Fig. 9, page 477, where also is clearly 
apparent the path of the cooling water. A relief- 
valve is provided at the top of the balance-chamber. 

The delivery- valves (Fig. 9) are simple inverted steel 
cups, made in the turret-lathe. The spring which keeps 
the valve down rests inside the cup, as indicated, and 
the lift of the valve is limited by the guard shown, 
which is a simple casting screwed into the cylinder-cover 
on toa oe The hole at the top is hexagonal, 
to afford a means for screwing it down. A sufficient 
number of valves are provided to give ample area for 
the escape of the air, and the respective guards of 
each are locked together by simply passing a split-pin 
through the hole at K (Fig. 10) into a corresponding hole 
in the next guard. From the delivery channel the 
air passes into the inter-cooler, as indicated in Fig. 2. 
This inter-cooler is constructed on almost exactly the 
same lines as an ordinary surface-condenser. At the 
other end this inter-cooler communicates with the 
channel a, Fig. 3; and this again with the suction- 
passage ); the point of delivery is at c. Sections 
through the high-pressure cylinder are shown in Figs. 
5 and 6, but the valve arrangement is best shown in 
Fig. 10, where it will be seen that the suction-valve is 
immediately below the other, a tail-piece on which forms 
the stop to limit the lift of the suction-valve. The seat 
for this latter is driven into place in the usual way; but 
as access to it must not be interfered with, the delivery- 
valve seating is loose, being held down into position bya 








guard screwed down on top of it, as shown. The air de. 
livered escapes through holes in the walls of this guard, 
which are not shown in the figure. A second guard-rin g 
screwed down on to a soft packing prevents any pos. 
sible leakage along the screw-threads of the lower guard. 
As indicated in Fig. 3, an automatic unloading device 
is provided, which comes into operation when the pres 
sure rises above an assigned limit. This is simply a 
spring-loaded valve, which, opening under excess pres. 
sure, admits air behind the spring-loaded piston shown 
at d, and forcing it in, allows the air to escape from the 
supply-passage into the crank-chamber, and thence 
into the outer air. In Fig. 4 a speed-regulating device 
is provided, by which the output of the compressor 
may be varied 50 per cent. with very little change in 
the delivery pressure. The device consists of a heavy 
weight, supported partly by a spring and partly by air- 
pressure, so that its position will change with the 
pressure of the air. This weight, it will be seen, is 
coupled to a switch, so that its rise or fall inserts or 
takes out resistances in the field coils of the motor. 

In comparison with its output the machine is re- 
markably compact, and yet its volumetric efficiency is 
between 93 and 94 per cent.; and the combined efii- 
ciency of the whole plant, or the ratio of kilowatts in 
the air to kilowatts at the switchboard, is 81 per 
cent. At the official tests of the compressor illus. 
trated, the volumetric efficiency was 93.4 per cent. 
The compressor ran at 274 revolutions per minute, 
the motor taking 347 amperes at 208 volts. The 
delivery pressure from the low-pressure end was 48 lb. 
per square inch, and at the high-pressure end 125 lb. 
per square inch above the atmosphere, The low- 
pressure piston displacement was 375 cubic feet per 
minute. It may be noted that the torque on the motor- 
shaft is almost absolutely constant, so that no fly- 
wheel is required. 

Coming now to the small compressor, represented 
in Figs. 11 to 14, page 477, this, as already stated, 
is designed to compress air to 1000 lb. per square inch. 
This is effected in three stages. There are two low- 
pressure cylinders, which both deliver into the chamber 
shown at A, from which the intermediate cylinder draws 
itssupply. In this case it will be seen the air-conduits 
are not chambers formed in the main casting, but 
pipes which pass through the water-chamber, and these 
accordingly serve as inter-coolers, no other being 
required. In order to increase the cooling surface, it 
will be seen that the delivery pipes from the inter- 
mediate and high-pressure cylinders have several con- 
volutions. In this case it will be noted that the inter- 
mediate-pressure cylinders are not in line with the 
low-pressure cylinders, but are driven by an extension 
on the low-pressure crank-pin. As shown in Figs. 12 
and 14, the valves are slightly different from those 
used where lower pressures are to be dealt with, and 
the delivery and suction valves are quite separate, 
instead of being located one below the other. 








GERMAN StTeeEL-Maxkinc.—There were 101 steel-works 
in activity in Germany last year. The production 
of ingots for the year by the acid process was 655,495 
tons, while the output of basic ingots was 10,066,553 tons. 
The production of steel in Germany in 1905 was 10,036,553 
tons, as compared with 8,930,291 tons in 1904, and 
6,394,222 tons in 1903. 

Russtan Coat anD Iron.—The extraction of coal in 
Russia last year amounted to 1,108,200,000 poods (a pood 
is equal to 36 lb. English), as compared with 1,181,820,000 
poods in 1904. It is remarkable that, notwithstanding 
the political troubles through which Russia passed last 
year, the coal extraction of the empire showed such a 
comparatively small falling off. The extraction of the 
Donetz basin last year amounted to 792,400,000 poods, 
as compared with 803,343,000 poods in 1904; that of the 
Dombrowa basin, to 220,000,000 poods, as compared with 
287,030,000 poods in 1904; that of the Moscow district, 
14,100,000 pocds, as compared with 14,100,000 ods 
in 1904; that of the Caucasus, to 2,000,000 3, as 
compared with 2,620,000 poods in 1904 ; and that of other 
localities, to 40,000,000 poods, as compared with 45,433,000 
—- in 1904. It will be observed that the greatest 
alling off occurred in Poland, where the resistance to 
Russian authority has been the most formidable. In the 
Donetz basin, which is the most productive of all, the re- 
striction of the output was quite trifling. An illustra- 
tion of the course of metallurgical industry in Russia 
last year is afforded by the accounts for 1905 of the Donetz 
Forges and Steel Works Company. These accounts show 
a net profit for the year of 812,829 roubles, as compared 
with 871,435 roubles in 1804. Last year’s profits would 
have admitted of a dividend of 1/. per share, which 
would have absorbed only 228,000 roubles; but the 
council of administration was divided upon the question 
whether it was advisable to pay any dividend, in view of 
the existing political condition of Russia. The section 
of the council opposing the dividend carried the day, and 
the profits of the year were partly ye to writing 
down capital and were partly carried forward. Not- 
withstanding the troubled condition of Russia, the com- 
pany was enabled to maintain its works in activity fur 
the greater part of last year, and its sales of rails for 
1905 were even larger than in 1904. It is considered 
probable, however, that the operations of 1906 will be 
affected by a rise in wages, which followed a strike in 
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THE INTRODUCTION OF CRANES IN 
SHIPYARDS.* 


By ALEXANDER Murray. 


Tue last few years have seen many changes in ship- 
yards. The general introduction of electricity as a 
motive power and the ever-increasing use of compressed 
air have greatly simplified operations and brought advan- 
tages whic otherwise would have been extremely difficult 
to attain. 

One of the most important improvements is the intro- 
duction of efficient crane services, both in the sheds and 
over the building berths. The keener competition grows, 
the greater the need of increased economy and of more 
thorough utilisation of all advantages obtainable from 
modern appliances. Good cranes, working in connection 
with a well-disposed set of railway lines, tend tly to 
the reduction of one of the greatest sources of expense. 
The easier the transport is made, the more economically 
can large — be worked, resulting not only in a quicker 
turn-out, but a decided improvement in the quality of the 





vessel built. Fitting up cranes and rearranging machinery 


time, and are consequently better able to get the full 
amount of work out of the tools. The nature of the site 
and the position of the sheds relative to the berths, as 
well as climate and many other local circumstances, have 
a great influence upon the design of an arrangement for 
any yard. A disposition, however, which has a good 
prosp-ct of proving successful must, as far as possible, 


part of the vessel has to be raised and held in place for 
screwing up, and all time lost in rigging-up tackle or 
other appliances is a gain for the modern crane. A 
comparison of work executed in the two yards already 
referred to shows a very t advance in favour of the 
cranes. The erecting of double-bottom framing with 
masts and derricks costs about twice as much as with 





reduce the expense of transport and all ry 
handling of materials. Fig. 1 (below) shows an arrange- 
ment adopted in an Italian yard, which has the advantage 
of being comparatively cheap, but which occupies con- 
siderable space. In this case the machines are disposed 
in long rows under open sheds, situated between two 
coups of berths. Between the rows of machines railwa: 

ines are laid, so that the locomotive cranes can reac 

almost to the centre of each shed, and lift or lay down 
materials at each machine in the yard. The railway leads 
directly to the berths and stores, so that the whole trans- 
port is carried out by steam-locomotive cranes and wagons, 
two men only being required for each squad—one driver on 
the crane and one to hook on materials and adjust the 
railway shunts. Turntables were carefully avoided in the 
laying of the rails, as they are a considerable source of 


ARRANGEMENT OF PLATERS' SHEDS, MACHINES AND RAILWAY, 


Fig.l. IN THE CANTIERE NAVALI 


» PALERMO, (BUILT IN 1900.) 
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mean heavy expenditure, but the money laid out for a| expense, both in upkeep and time during wastes. 
really good facility soon brings its return in labour| Another system is shown in Fig. 2, which is decidedly 
saved. Under the old conditions it was difficult for the | more suitable for our northern climate, where it is often 
men with their two-wheeled barrows to draw pieces | desirable to have the shed closed at the sides. It is more 
weighing one ton through the sometimes soft ground, | expensive, but more compact ; and, if anything, more 
whereas now, half the number of men can easily bring | efficient. Here the machines are arranged in a large shed, 


plates of three tons and over to the machines and the 
ships. For instance, in a yard fitted out with machinery 
capxble of dealing with plates up to 20 ft. in length, but 
without cranes or rail connection from the sheds to the 
berths, the cost of ——— shell-plates from one machine 
to another and to the ships was from 1s. 2d. to 1s. 5d. 
each, while in the same company’s new yard, with fairly 
well disposes cranes and railways, shell-plates up to 32 ft. 
in length can be handled for from 6d. to 7d. each, equal to 
asaving of about 75 per cent. This is the result of having 
the cranes and machines so placed that the heavy pieces 
can all be brought up to the places of working by me- 


chanical means. The squads, receiving their materials 
delivered within easy reach of the cranes belonging 
directly to their own machine, incur a minimum loss of 





on read before the Institution of Naval Archi- 





with overhead travelling cranes running the whole length 
of the building, much in the manner adopted by engineers 
in their erecting-shops. At various points the railway is 
led into the shed for the conveyance of materials. In the 
main shed the heavy machines are placed, while the sides 
are utilised for light work and laying-off purposes. In 
each of the “= compartments three cranes are mounted. 
A long shed like this, however well equipped, has the 
disadvantage that it is often difficult to push work 
through quickly, because, if one crane happens to be 
detained longer than usual at one machine, the others, not 
being able to pass, are interrupted in their progress. 
Probably the most efficient arrangement is when the long 
shed is cut up into several short ones, with the cranes 
running parallel to one another, as in Fig. 4. 
Erecting-cranes at the building berths are almost more 
necessary still, in order to handle heavy pieces economi- 
cally and keep up with modern competition. Each 


; beams and side framing about one and three- 
quarter times ; deck plating about two and a-half 
times ; outside plating about twice. Bulkheads are 
screwed together on the ground, and lifted into place by 
the cranes in one or two pieces, at a cost of about one- 
third of the labour required to erect them bit by bit in 
the old yard. Certainly there are many operations where 
little or no saving is gained, so that the total is not quite 
so great an economy as might at first be expected. The 
comparison of labour expended on the building of the 
hull of two almost exactly similar cargo-steamers of 
6000 tons deadweight showed a saving of fully 9 per cent. 
when the vessel was built under cranes. The first of the 
two vessels was built on a berth fitted with five masts, 
and corresponding winches and derricks ; the second on a 





berth served by two cantilever cranes, The size of the 
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plates in each vessel was similar, so that this may be 
taken as a fair estimate of the saving attained directly 
from the use of the cranes. Another comparison of two 
cargo and passenger vessels of about 7000 tons dead weight, 
one built under masts and derricks, and with short plates 
not exceeding 20 ft., and the other under cranes, with 
plates up to 30 ft. in length, the saving worked out to 
32 per cent., after making a liberal allowance for difference 
of dimensions and arrangements. In both cases the 
wages for joiners, painters, riveters, smiths, &c., which 
are little influenced by the cranes, are excluded, only the 
ironworker and carpenter being considered. 

Such results prove clearly that it is worth while to 
spend capital ina suitable crane outfit. A yard of mode- 
rate size should be easily able to build an ordinary cargo- 
steamer of, say, 7000 tons deadweight in four to five 
| months, from laying the keel to launching. That means 

an annual output of about 7200 tons of iron or steelwork 
per berth, and be equal to a saving, according to the pre- 
vious comparisons, of about 1290/. if cranes are used. 
Tois would justify the expenditure of a capital equal to 
nearly 8000/. above the expense of the masts, winches, and 
derricks, considering the sinking fund and interest each 
at 5 per cent., and maintenance at 6 per cent. The 
winches and derricks would represent a value of about 
600/., so that there would always be economy in a 
crane service that costs less than 8600/. per berth of a 
size suitable for building vessels of about 7000 tons dead- 
weight, and about 400 ft. in length. In the case of larger 
vessels, I have no doubt that the saving in favour of 
cranes would be ter in proportion, for not only are 
the integral parts heavier, but the heights to which they 
are to be raised are also greater. 

In 1902 Mr. Fairburn contributed an interesting de- 
scription of many types of cranes in use in American 
yards. Since then quite a number of British and Con- 
tinental firms have introduced cranes alongside of, or 
over, their building berths. The types adopted vary con- 
siderably, some choosing covered berths with overhead 
travelling cranes, others gantries, and others, again, 
trolleys running on wire-ropes stretched over the berths. 
To what degree each device is successful can only be 
judged after a careful study of the results under con- 
sideration of the peculiar circumstances of each case. 

The cantilever cranes, with which the above experience 
was gained, are shown in Fig. 5, page 484. They were 
built by the Duisberger Maschinenbau Company, and are 
more or less similar to those in use in Messrs. Cramp’s 
yard. The steel structure along which they run is 184.5 
metres (605 ft.) long, so that they can be for building 
vessels up to about 590 ft. in length. Although their 
work was a considerab!e improvement on the old method, 
still it was not what was expected. The berths lie at an 
angle of about 45 deg. to the bank of the river, causing 
difficulty in carrying the railway line down the outside of 
the berth nearest the river. The result is an unsatis- 
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CANTILEVER CRANE AT BREMER VULCAN SHIPYARD AT 


VEGESACK. 


CONSTRUCTED BY THE DUISBURGER MASCHINENBAU ACTIENGESELLSCHAFT (LATE BECHAM AND KEETMANN), DUISBURG. 


Fig 5. 


































































































factory approach for materials. At first it was intended 
to run the wagons down the lines between the berths 
below the steel structure, and swing the materials out 
with the small cranes to where the large ones could easily 
tackle them. This was soon found to be impracticable, 
and the greater part of the materials was either deposited 
at the head of a berth, directly under the large cranes, 
or alongside the ship, and under the extreme ends of the 
cranes, the inner lines only being used when the con- 
struction of the vessel was nning. 


almost impossible to work satisfactorily and expedi- 
tiously from the centre lines. 
often greatly hampered in having to wait on one another, 
especially when two vessels were building. If one 
crane was en holding a plate which might be 
a little more difficult to fix, the other, being unable to 
pass, lost time in waiting for its neighbour to move on. 
In proportion to the expense or the plant, it was thought 
that more might be expected. After about a year’s ser- 
vice, it was decided to fit the side cranes shown in the 
drawing, in order better to utilisé.the large amount of 
capital invested in the heavy iron structure, and the sm 

cranes for unloading the wagons betweemthe vessels were 
removed, to be more usefully employed by some of the 
heavy machines in the yard. The addition of the side 
eranes has proved a very great improvement, nearly 
doubling the capacity of the whole arrangement. As 
these s cranes, although they —_ a a little 
beyond the centre of the vessels, were able to run along 
independently of the large ones, the time lost in one 
crane waiting on another, the bringing up of ma- 

ials, was considerably reduced. 


Acting on the ae gained, a careful study of 
i le be’ 


various types was 


| terials 
As soon as_ 
the side frames were erected, the scaffolding made it | 
i- | towers standing at intervals of a 
The two cranes were | 





| 


| 


fore taking further steps towards 4 large arch, through 


| outer rails, with a 6-metre gauge, the cranes are moun 


-extension. It was clear that a system should be adopted 
| which would give better facilities for bringing the ma- 


terials to their destination without intercepting the work 
of erection, and, at the same time, to produce a crane of 
as independent and complete a nature as possible. 

The overhead travelling cranes, with skeleton or glazed 


| roof, were considered not quite satisfactory, as, besides 


their very heavy cost, their facilities for lifting the ma- 
brought down alongside the vessels were not 
very good. Another very costly type was taken into con- 
sideration—namely, strong lattice girders resting on steel 

: ! ut 12 metres along 
either side of the berth, and carrying one large travelling 


| crane, extending the whole width of the berth, and several 


side cranes. This system, similar to that chosen by 
Messrs, Beardmore for their new yard, is evidently very 
efficient. The towers have arched feet, so that the 
materials can be brought down along the ships’ sides 
easily to where they are required, and if the side cranes 
are arranged to swing as well as travel, there is little diffi- 
culty in picking up plates, &c., between the towers. 

The type which seemed to offer the test facilities 
for rapid and economical working is shown in Figs. 6 
and 7, page 485, and Fig. 8, Two of these cranes 
were installed by Mr. Lud tiickenholz, Wetter-on-the- 
Ruhr, in the end of 1904, and soon proved themselves very 
useful tools. They are tall walking cranes of the hammer 
type, and resemble a tower of steel lattice work with a 
horizontal jib near the top; hence their general name of 
‘*tower cranes.” On each side of the berth a broad per- 
manent way is built, with three sets of rails. On the 


and between them two sets of ordinary rails are fitted for 
transport The lower part of the crane forms 

















rt of materials can 
_ without py the work of the crane in the 
| least. The feet are heavily ballasted to ensure stability. 
| These cranes move along the lines at a maximum speed 
|of about 200 ft. per minute; they raise heavy weights 
| up to 6 tons at a speed of 50 ft., and light ones up to 
|3 tons at 100 ft. per minute; their turning speed at the 
end of the jib is about 250 ft. per minute, and the speed 
| along the jib is about 50 ft. All motions—raising, turn- 
| ing, warelling—have separate electric motors, and are 
controlled from the conductor’s cab underneath the 
jib. Electricity is supplied by an underground trolley 
much in the manner common to tramways, the conducting 
wires being led along the track in a channel close to one 
of the rails, Special care has been devoted to having 
efficient brake-power, not only for working purposes, but 
for emergencies. This type of crane has given great 
satisfaction, and there are now quite a number in use. 
The Bremer Vulcan Company, in Vegesack, whose platers 
shed is shown in Fig. e 483, have seven—three 
from Mr. Ludwig Stiickenholz, Wetter - on - the - Ruhr ; 
two from the Benrather Maschinenfabrik, Benrath, Diis- 
seldorf; and two from the Duisburger Maschinenbau 
Company (late Becham and Keetmann), Duisburg. The 
Action-Cesellachaft Weser, in Bremer, have several from 
the Benrather Maschinenfabrik. In Fig. 9, Plate XXI., 
and Fig. 10, Plate X XII., are given protographs of those 
mentioned. 
Comparing results of work executed by the first of those 
cranes to be installed, it was found that they worked out 


| and —— engaged in the trans 
it 





about 3 to 4 per cent. cheaper than the cantilever types 


ted, | above mentioned. The prices paid for the work were the 
|same; but the men generally got ahead quicker, and 


finished the work in less time, thus earning more. 


which the steam locomotive crane | The following table shows approximately how the 
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CONSTRUCTED BY MR. LUDWIG STUCKENHOLZ, ENGINEER, WETTER-ON-THE-RUHR. 
Fig. 6. 
> ae 
-_ — 
| | lL! i 1 
L TES ——. s it IZ 1 T 
| 
— 
= 
various types compare with one another in cost and earn- = 
ing capacity :— . 4 
- 
- 4 
BoE OFF | A 
=3 + = 
Es &S ($23 EL s 
Type. £3 ag SE L 4 
-B 2Es\/5o 8 5 s 
$3 9482-2 § = 
56 |pSoigss) § 
£ £ £ £ 
1. Cantilever type, as described .. 11,500 1840 | 1720 |- 120 
2. 7 with addition of two | 
side cranes. . * a -. 14,800 2368 | 2580 |+ 212 . 
3. Lattice pillars with skeleton roof, 
carrying three travelling cranes, 
over each berth .. ‘% ... 28,500 4560 | 2580 —1980 
4. Lattice pillars with glazed roof, 
saving lost time in bad weather 32,000 5120 2838 - 2282 
5. Lattice pillars with connecting 
girders, carrying one large tra- | 
velling crane and two side cranes | 
for each berth .. «+ | 26,250 | 4200 | 2660 | -1540 ae 
6. Tower cranes, as described, two UF 
cranes per berth, equal to four 
cranes and three permanent | 
ways .. ies 4 v ..| 11,900 | 1904 2660 + 756 : 
N.B.—For the sake ot unity, those values have all been reduced 3 
to represent an outfit for two berths 400 ft. long, suitable for 
vessels up to about 55 ft. broad. 
The space occupied by a crane outfit is, no doubt, a 
great impediment to their adoption, especially in older 
yards, where the berths are generally close to one another. 
The tower type would require fully an additional 23 ft. 
clear of the ordinary — for carrying the 7" 
planking, and would probably mean, in most cases, the 
sacrifice of a berth. 
Other questions of t importance have to be con- 
sidered with the introduction of such costly gene 
If they are to be thoroughly utilised, probably many a 
of the methods of working should be revised, and it is not en ED =—— - 


always an easy matter to persuade workmen to take up a 
new thing which tends to reduce the expenditure on 
labour. The system most commonly used in building 
merchant vessels, of putting up the frames and then tem- 
plating all the b aes is apt to cause stop forcing 
the machines and cranes to stand still at ere Putting 
on more squads does not always improve matters, as it 
will seldom happen that they will work harmoniously 
together. One will often have to wait till the other 
has finished with the crane, and continued quarrelling 
and discontent will be the result. It is much better 
to divide the work so that the squads employed in erect- 
ing will not be interrupted by marking off, templating, 
or any other process at all. For that reason the system 
of laying off as many parts of the vessel as possible (com- 
monly called the long-template system)is more suitable. 
Many Continental, and, I believe, also American yards, 
practise it with good results. ovly one vessel 
is ordered to one model, it may work out a little more ex- 
pensive in some cases; but it has very many advantages, 
and, where duplicate vessels are to be built, the second 
turns out much cheaper. Considerable time is saved 
through the absence of ribands, the ship being trimmed 
ito shape by the various plates themselves, with an accu- 
racy almost impossible in the ordinary method. The pre- 
sent tendency is to seek economy by standardising, not 
only the various articles of outfit of the vessel, but the 
vessels themsélves. A glance at the yearly reports of 
shipbuilding shows that the most successful firms have 
generally built quite a number of very similar vessels. 
If, therefore, a system were adopted that allows a great 
many parts to be made to standard templates beforehand, 
then, sure! ely, it is worth introducing. Once the men are 
accustomed to laying off, itis not difficult to have the 
double bottoms, decks, margin-plates, stringers, bulk- 
heads, hatches, deck-houses, and the greater part 
of the shell ready for a, before the frames are 
erected. By doing that, the machines in the plate sheds 
can be kept steadily employed almost from the heginning 
of the delivery of materials, and there will seldom be a 
lack of finished articles for the cranes to erect. As the 
cranes, of course, only work from above the vessel, it is 
very desirable to lay first the bottom plating and then 
build up the frames on it, so as to have as few parts as 








possible to mount, which the crane cannot tackle 4 | 


A great deal cun be done by carefully dividing the wor 
so as to insure a steady flow of material through the 
works. A fairly good system is to separate the machine 
work from the plater’s work, and divide the plater squads 
into two minor Ben One part of the plater squad 
should be confined to marking off, delivering the material 
ready for the machine squad, and the other part do 
nothing else but erect. The men employed at the punch- 
ing, shearing, and other machines do not require to 
trained platers, and should have nothing else to do except 
. oe the machines. The foreman, who has special 
c 

to tees up the marked-off materials and take the finished 
articles down to the ship, depositing them within easy 
reach of the platers erecting. 

Each manager will have to decide for himself how best 
to divide the work, according to the local circumstances. 
It is, however, of vital importance for every shipbuilder 
to see that his yard is not only fitted out with the most 
efficient machinery for the class of work he undertakes, 


but to see that it is thoroughly utilised. A machine ~~ | 


be able to do its work very cheaply; but if it stands ha 
the working time, it becomes too costly in the end. 





German Perroteum Deposits.—The American Asso- 
ciation of Commerce and Trade Bulletin, Berlin, for 
April 1, states that unprecedented activity is reported in 
the petroleum fields of the Liineburger Haide, the exten- 
sive district lying midway between Berlin and Hamburg. 
It is stated that many new sources of supply have recently 
— discovered, and that there is active speculation in 





Tue New South Wares Locomotive Orper.--The 
ower Herald, Sydney, New South Wales, corres- 
pondent says :—The Clyde Engineering Company, after 
a t for the locomotive contract, has found the 

long fight for the | tract, has found th 
task of building locomotive engines in Australia beset 
with serious labour difficulties. When the State Premier 
advised the manager of the company mentioned that its 


of the machine men, must have squads of labourers | 


tender would be accepted for sixty locomotives of local 
construction, if brought within reasonable distance of the 
| lowest offer from Great Britain, the company sought the 
| co-operation of trade unionists, who were to carry out the 
work. The unionists were asked to accept payment at 
piecework rates at 87 per cent. in advance of English 
wages, but the piecework system was rejected. Thus 
employers have to face a difference in cost of labour of 
7d. per hour on the hourly rates of wages, that ruling in 


be Great Britain being 8d., and in New South Wales 15d. 


The same conditions also apply to the manufacture of 
marine and other boilers, so that, in order to manufacture 
this class of work in Australia, users of the material have 
to pay 87 per cent. more for their goods than would be 
aoe for the same work manufactured in British ship- 
| building yards. As an instance of the high wages and 
charges current in this State, local engineering establish- 
ments had to meet 40 per cent. in direct charges when 
a against Britain. In tendering for a new 
steamer they had to face 40 per cent. in direct charges 
that the British shipbuilder escaped. First, there was an 
amount of 12,000/. for the increased rate of wages de- 
manded by the men; another sum of 4000/, was incurred 
for charges on materials that would have to be imported ; 
ym Ag imported materials absorbed 2000/. ; and another 
. would be required for freight and charges on the 
materials required for the hull of the ship—making 20,0007. 
|in all. The local shipbuilder had to overcome this differ- 
ence of 20,0007. before he could hope to compete success- 
fully. A ship or a locomotive might be brought here, and 
a number of these charges saved. The position seems to 

| be that, under current lubour conditions, boilers and 
machinery must be saddled with 25 per cent. duty, instead 

| of 124 per cent., as at present, and that the local consumer 


| must pay the additional amount without any adequate 


| return. The Australian labourer, moreover, does not 
want piecework, The very suggestion of such a thing is 
antagonistic to a class of workmen who have been educated 
into receiving the maximum amount of pay for the mini- 
mum amount of effort. Thus there is no incentive for a 
man to put forth his best effort, as our unions do not 
| discriminate in these matters, and claim the same privi- 
leges for the intelligent workman as for the loafer. 
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INDUSTRIAL NOTES. 


Tu postponement by the Government of the second 
reading of their Trades Disputes Bill until after the 
Easter holidays was doubtless due to the fact that the 
second reading of Mr. Hudson’s Bill was carried by such 
a very large majority. The endorsement of this Bill 
by the House so emphatically, and the Government’s 
acceptance of it, will no doubt render it necessary 
to re draft that portion of the Government Bill which 
deals with the safeguarding of trade-union funds. It 
is a significant fact that the members “eee 
Labour Party’s Bill included large employers of labour 
and directors of public companies in some of the great 
industries of the country—as, for example, in coal- 
mining, shipping, iron and steel, cotton, woollen, and 
other textile trades. This fact does not imply that 
these employers accept the Bill as satisfactory from 
their point of view, but it shows that they regard 
it as inevitable in consequence of the difficulties 
that have arisen from the Taff Vale judgment. At 
the conference of the Conservative Working Men’s 
Association, held last week in Manchester, one of 
the speakers declared that the Taff Vale case had 
created more Socialists than anything else. It has 
certainly created a vast upheaval in the labour 
world. Mr. Hudson’s Bill is as mild as milk com- 
pared with the labour laws passed in 1875 by the 
Conservative Government, and which were strongly 
and even fiercely opposed by the employers’ associa- 
tions and federations all over the country. But 
they proved a blessing in disguise, and worked fairly 
well for all parties for nearly thirty years. 





The question of Chinese labour in the Transvaal has 
passed into another phase. The wholesale merchants 
of Johannesburg have, it appears, addressed an open 
letter to British workmen, explaining the industrial 
position of the employment of Chinese in the Rand 
mines. They state that they are threatened with 
absolute ruin if the home Government carry out the 
policy they have initiated. They declare that the 
coolies are perfectly satisfied and contented, and they 
refer in detail to benefits which have resulted from 
such employment. They quote figures to show what, 
in their opinion, will be the result of a prohibition 
of the importation of more Chinese. There will be, 
they say, 2000 fewer stamps running, and 5000 
skilled whites will be thrown out of employment. 
On the other hand, they go on to say that absten- 
tion from interference with recruiting will result in 
the expenditure of a further 6,500,000/. among the 
public, the dropping of 3740 additional stamps, and 
the employment of 6000 more whites. The appeal 
to British workmen is to persuade the Labour repre- 
sentatives to induce the Government to reverse its 
ae. It is right and proper that this view shall be 
vrought before the public, in order that all sides of 
the controversy shall be heard. The Government 
Emigration Office in London has just published a 
caution to emigrants going to South Africa; the place 
is over-run with unemployed; it appears that labour 
reports say the same thing. 


The position of affairs in the cotton trades of Lan- 
cashire leaves room for some anxiety, but it is not 
at present very serious. There is ample time left for 
an adjustment between the employers and the different 
sections of operatives as to the wages question. The 
ope and the weavers stand separately in respect 
of wages, but they appear to be verging to the same 
lines. The card-room hands have given notice already 
for a5 per cent. advance. The cotton-spinners have 
also decided to ask for a 5 per cent. advance; but the 
latter are divided into two sections—the spinners of 
American yarn and those engaged on Egyptian yarn. 
This has been the difficulty in adjusting a scale. The 
difference is so great that when the spinners of Ameri- 
can cotton gave notice for an advance last year, the 
employers using Egyptian cotton gave notice of a de- 
crease. This caused a difficulty ; but it was got over 
by a bonus. The districts using the two sorts of cotton 
are, for the most part, separate and distinct. The opera- 
tive cotton-spinners have an association of 19,500 mem- 
bers, and a balance in hand of about 450,000/.; the card- 
room operatives number about 80,000 in association, 
so that these two sections alone number nearly 100,000 
members, The action of the operatives is said to be in 
accordance with the Brooklands agreement, so that 
there is ample time before the expiration of this month 
for the parties concerned to come to a common under- 
standing. It may be also that it will hasten the com- 
pletion of the negotiations for a w arrangement 
and a Conciliation Board to ahi Giinenaee in the 
future. The opinion in Lancashire generally appears 
to be that an agreement will be arrived at, and that 
there is no reason to suppose that there will be a great 
strike of operatives. The work of the Joint Committee 
has hitherto been of great service in averting strikes, but 
some have occurred ; it will be most advantageous to 
all if they can be still further minimised. 





It is perhaps too carly to estimate the value or 


otherwise of the operation of the Unemployed Act, 
and of the Queen’s Fund, which hel so much to 
make it operative. Many were employed upon local 
work, many families were relieved, and it is to be 
hoped that distress on a large scale was mitigated. 
It would seem, however, that the Salvation Army 
did the most to relieve the congestion in the labour 
market. It is said that some 12,500 persons have been 
sent to Canada or other lands, where it is hoped 
that the families will find work and homes, and get a 
new start in life, with a good future before them. 
But even in Canada, where there are vast tracts of 
land to be cultivated, the Emigration Office gives 
cautions to the intending emigrant. Those who can 
and will work may find a new opening for their 
energies; but Canada is not the land for loafers. 
The work on farm colonies at home is not yet 
sufficiently reported upon to enable us to form 
any opinion as to its value. But the operation of 
the Unemployed Act, and the conduct of the distress 
committees, have failed to give satisfaction to some 
of those who are, or say they are, anxious to 
get work. In Manchester the unemployed, or their 
organisers and leaders, complain that the Distress 
Committee gave preference to married men over the 
single ones. One would think that this was right. 





The appeal in the Barrow strike picketing case has 
gone against the union. The man was accused of 
following another workman not on strike, calling him 
a “‘blackleg,” and it was said by a policemen that he 
made a rush to get at the non-striker to assault him. 
This was denied by a number of witnesses, but the 
justices found him guilty, and sentenced him to a 
month’s imprisonment. This was appealed against at 
Quarter Sessions, at Lancaster, and after a long hear- 
ing the conviction was upheld, the appeal being dis- 
mi:sed with costs. This ought to be a lesson to men 
on strike; but they are slow to learn. It is conduct of 
this kind that led to resentment against picketing. 
The law does not allow of intimidation ; it can and 
must punish coercion and violence. At avy rate, the 
law as it is can reach intimidation and violence ; it can 
also punish breach of contract by damages ; the ques- 
tion is, how to best preserve this protection. 





The opening sentences of the Associated Iron- 
Moulders’ report express satisfaction with the Govern- 
ment in so far as its Labour programme is concerned, 
and express confidence in the Labour members to 
keep the Ministers up to the mark in the fulfilment 
of their promises. ‘The membership continues to in- 
crease, the number being the highest ever reached in 
the history of the society. The aim has been to reach 
a certain level, and the number was reached within 
111 at the date of the report. But the report 
urges only a friendly attitude towards those outside 
the union in order to attain its object. The decrease 
of unemployed in the month was 161, so chat the idle 
hands are being gradually absorbed in the union work- 
shops. The net income for the month was 22751. 15s. 4d. ; 
the experditure, 1374/. 15s. 6d.; leaving again to 
capital account 900/. 193. 10d. The total balance 
at date was 81,116/. 33., or about 10/. I4s. per 
member. This is a high average for a trade union. 
Preparations were being made for the celebration of 
the seventy-fifth anniversary of the society’s estab- 
lishment. The wages movement in the Scottish 
districts is still ina state of agitation and negotia- 
tion. There is little fear of a strike, for the parties 
meet in conference. The members of this union are 
mostly in favour of weekly payment of wages on the 
Clyde. This is shown by the large majority in the 
recent vote. 





The growth of trade unions is seen in an appendix 
to the Report of the Chief Registrar of Friendly 
Societies, issued last week. The figures refer only to 
registered unions, of which there were, at date of the 
report, 739 in Great Britain and Ireland. Of these, 
646 furnished returns. The following is a condensed 
table covering three decades ; the figures relate only to 
the 646 unions making returns :— 





- 1874. 1884. 1894. 1904, 
Returns .. 147 183 568 616 
Members .. _.._ 285,563 302,822 1,089,663 1,544,461 
Income . 384,335. | 488,8177. | 1,733,798/. 485,838/. 
Outlay . rts és as 1,522,556/. §2,361,7991. 
Reserves .. . 283,455.  559,0581.  1,607,4437. 5,385, 9241. 
The figures show a decline in membership in 1904 of 


about 2 per cent., and the expenditure was more by 
152,000/. than in 1903; but the income more than 
made up for the increase of expenditure, for there 
was a balance of 125,738/. to the good. 





The Durham Miners’ Association and the Northum- 
land Miners’ Association have each contributed 1000. 
to the relief fund in connection with the heartrending 
disaster in the French mining district, and the Labour 





members in the House of Commons have collected 





1000/. from their richer colleagues for the same object. 
The rescues have been the most remarkable in the 
annals of mining disasters. It is most regrettab|: 
that the strike should have arisen out of that calamity 

but perhaps the conditions were such that the men 
felt that the disaster was their opportunity. At 
conference of miners’ delegates of the districts affected 

held on Friday Jast, it was resolved to continue the 
strike. Telegrams were despatched to the French 
Premier and to the Minister of the Interior announc. 
ing the continuance of the strike and condemning the 
action of the gendarmes in connection with the 
strikers at Harnes. But it would appear that inter 

ference was necessary in consequence of violence, in- 
timidation, and destruction of property. These things 
cannot be permitted in any civilised country. It would 
seem, by the action of some deputies in the Chamber, 
that there isa question of legality as to the mine- 
owners’ action, and it is urged that the mining rights 
should revert to the State. 





The position of the great coal strike in America has 
materially changed. The operators in the bituminous 
districts have for the most part conceded terms, and 
the strike has, therefore, practically ceased. But in 
the anthracite region it continues, and the operators 
claim that the strike is collapsing. It appears that 
the large stocks on hand will enable them to hold out, 
and they threaten to import outside labour under mili- 
tary protection. Hitherto the dispute has been free 
from violence, and it is to be hoped that no cases will 
arise. Canada, it appears, is suffering from the strike 
by a large increase in the price of coal. But American 
users have not yet complained very much, 





The anticipations with respect to a more favourable 
turn in the iron and steel trades were doomed to be 
unfulfilled at the quarterly meetings held last week. 
There was almost a tone of depression in the Midlands, 
but quotations were maintained in most cases, except 
in gas-strip; but orders were few, and prices in 
some cases weak. Though quotations were un- 
changed, it is said that lower prices were offered, in 
order to tempt business. It is stated that there is 
some difficulty in keeping some of the works going. 
Consumers hesitate to purchase far ahead, in the hoje 
that more favourable terms may be conceded at an 
early date. And yet the iron and steel-using industrics 
appear to be getting busier, especially in the larger 
trades-—engineering, shipbuilding, boiler-making, and 
large structural work, such as bridge-building. 


The depressed tone in the Birmingham market was 
felt in Lancashire, especially on the Iron ’Change at 
Manchester. Quotations did not change, but business 
was very quiet. In the finished-iron branches trade 
was quieter. But if the boom in iron and stcel is over 
for the present, there is no reason to apprehend a 
serious decline in these trades. 


The Mersey Dock workers are loudly protesting 
against the long hours worked and the low wages 
paid. At a great meeting held last week it was 
stated that men worked from eighty to ninety hours 
per week for 25s. It is also complained that the 
age limit is from twenty-three to forty. It was 
also stated that the Mersey Docks and Harbour 
Board refused to receive a deputation from the 
union upon the matters referred to, and yet the Liver- 
ere Corporation had direct representation on the 

rd. The Engineering and Shipbuilding Federation 
have taken the matter up, and are endeavouring to get 
a redress of grievances, 


The employers in the engineering trades in the 
Sheffield district have conceded the demand of the 
men for 53, instead of 54, hours per week, without 
any stoppage of the works. AJlI’branches in the four 
great unions are included. ° 

The bookbinders in Newcastle and Gateshead came 
out on strike last week for an advance of 2s. per week. 
The employers offered to concede ls., but the opera- 
tives retused to accept it. 


The Northumberland mine:s have obtained an a1- 
vance of 1} per cent. for the next three months, 
arranged by the Conciliation Board for the coal trade. 


The unions in the transport trade have resolved to 
federate, and to name the new body the Federation of 
Overland Transport Workers of the United Kingdom. 
It will include all sections, except the railway men. 


The Central Unemployed Committee in London 
report that work was found for over 4000 men up to 
the end of March, besides which 292 were employed 
by the Borough Councils. The total sum expended 
was 54,250/. 53. Od. The unexpended balance was 
33,342/. 9s. 10d. The work of the Committee is to be 
suspended after Easter. 
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NOTES FROM THE NORTH. 
Giaseow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday morning the 


market opened easy, with Cleveland warrants at 48s. 34d. | tons. 


cash, but hardened to 483. 544. cash, while dealings also 
took place at 48s. 44d. twelve days, and 48s. 94. one 
month. At the close there were sellers at 483. 54d. cash 
and 48s, 94d. one month, and the business amounted 
to 5000 tons. Hematite—1000 tons—changed hands at 
633. 10d. and 64s. cash. In the afternoon the tone was 
irregular, and only some 3000 tons of Cleveland warrants 
were dealt in at 483. 64d., 48s. 74d. and 482. 64d. cash, 
483. 104d. twenty-seven days, and 48s. 1ld. one month. 
The closing quotations were at 48s. 6d. cash, and 48s. 10d. 
one month sellers. On Friday morning the market was 
weak, and Cleveland warrants, opening at 47s, 114d. cash 
and 48s. 74d. one month, drop to 47s. 10d. and 483. 34d. 
respectively. Some dealing took place at 47s. 9d. seven 
days, and the total turnover was about 10,000 tons, the 
closing quotations being 47s. 10d. cash and 48s. 2d. one 
month. Hematite was weak, and 1000 tons were done at 
63s. 6d. one month. The settling prices were :—Scotch, 
55s. 3d.; Cleveland, 47s. 9d.; hematite, 63s.; and 
Standard foundry iron, 47s. 74d. At the afternoon 
session there was a slight improvement, and 10,000 tons 
of Cleveland warrants changed hands at 483. and 
48s. 1d. cash, 48s. 34d. twenty-eight days, 48s. 4d. 
twenty-six days, and 483. 4d. one month. The turn- 
over was 10,000 tons, and the close was firm. Hematite 
was done at 62s. 10}d. cash and 63s. ten days, with 
buyers over at 63s. ld. cash. On Monday mornin 

a firm tone prevailed, and about 2000 tons of Clevelan 

warrants were done at 483, 24d. cash, 483. 3d. eight days, 
and 48s. 6d. and 483. 7d. one month. The close was 
strong at 48s. 4d. cash, and 483. 8d. one month sellers, 
while hematite was offered at 63s. 6d. cash sellers. In the 
afternoon the tendency was easier, and some 5000 tons 
of Cleveland warrants changed hands. The dealings were 
at 48s. 3d. cash and eleven days, and from 483s. 7d. to 48s. 54d. 
one month, with closing sellers at 48s. 24d. cash and 48s. 6d. 
one month. Hematite was quoted 63s. cash sellers. This 
(Tuesday) morning the ry aye gees flat, and Cleveland 
warrants were dealt in at 483. and ten days, while for- 
ward iron, after being done at 48s. 6d. one month, dropped 
to 48s..24d. one month. The turnover of 5000 tons was 
confined to Cleveland warrants, and the closing tone was 
weak, with sellers at 47s. 11d. cash and 483. 3d. one 
month, buyers offering $d. less in each instance. The 
settling prices were :—Scotch, 553.; Cleveland, 47s. 104d.; 
hematite, 63s.; and Standard foundry iron, 47s. 9d. In 
the afternoon only some 7000 tons of Cleveland war- 
rants changed hands at a further decline, the business 
being done at 47s. 104d. to 47s. 94d. cash, 47s. 9}d. seven 
days, and 48s. 1d. one month. The closing quotations 
were 47s, 9d. cash and 483. 04d. one month sellers, buyers 
being again at 4d. less in each case. The following are 
the market quotations for makers’ (No. 1) iron :—Clyde, 
65s.; Calder, 66s.; Gartsherrie, 65s. 6d.; Summerlee, 67s. ; 
Coltness, 74s.; Langloan, 69s. (all shipped at Glasgow) ; 
Glengarnock (shipped at Ardrossan), 66s.; Shotts (shipped 
at Leith), 66s.; and Carron (shipped at Grangemouth), 


7 
is. 


Sulphate of Ammonia,—The trade in sulphate of am- 
monia continues to be rather quiet, and there seems to 
a dulness at present. The current quotation is easy at 
12/. 7s. 6d. per ton for prompt business, Glasgow or 
Leith, while for forward delivery the price is also round 
that figure. The amount shipped from Leith last week 
totalled 922 tons. 


Scotch Steel Trade.—No appreciable change bas been 
noticeable in the Scotch steel industry during the past 
week. Inquiries for new material continue to arrive 
slowly, but the various works are steadily employed 
on old contracts, and it is fully anticipated that ere 
these are worked off, order-books will again be well 
filled. Makers’ selling prices are unchanged, but they 
are said to be experiencing severe competition at the 
hands of some of the merchants who placed contracts for 
— kinds of material at lower prices than at present 
prevail, 

Shipbuilding.—It is reported that Messrs. Murdoch and 
Murray, shipbuilders, Port Glasgow, have receiv: d con- 
tracts for several new steamers. These vessels will probably 
be engined by firms inthe upper reaches of the Clyde. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Messrs. Newton Chambers and Co.—The directors of 
this company report that tho profit for last year was 
20,4827, 3s. 5d. The balance brought forward was 
25,135. 68. 1d., making for disposal 43,617/. 93. 6d. Of 
this they propose a dividend of 4 per cent. on the ordi- 
nary shares, to place 7220/. to reserve account, and 
carry forward 17,7771. 17s. 6d. 


The Yorkshire Engine Company.—Mr. Emerson Bain- 
bridge presided at the annual meeting of the shareholders 
in the above company, and, in reply to a question of the 
smallness of their profits, said their turnover had been 
maintained, but the work had been less remunerative. 
They had to take it to keep the works going. Prospects 
were satisfactory. They had already secured this year 
contracts to the value of 70,000/., including one for a large 
sup ‘ly of plates for locomotive bvilers for the Indian 
Railway Company. 

The Hull Coal Trade.—The official returns for the past 
quarter afford evidence of the unusual activity of the coal 
trade. For the first time in the history of the port a 
——— of over a million tons was exceeded in. that 
period. On the month the total imports from all col- 


lieries reached 362,136 tons, against 275,360 tons—an in- | 
crease of 86,776 tons. For the quarter the large pay my 2 
of 1,028,432 tons was received, against 851,376 tons in the 
corresponding period of 1905, an increase of over 177,000 
he coast wise trade has been fairly well sustained, 
44,641 tons being dealt with, The chief business has been 
with London, which received over 35,000 tons. The 
quarter’s business totalled 123,285 tons, of which 84,965 
tons found its way to the Metropolis. The export trade 
for ag the month and the quarter has been well sus- 
tained. 


Sheffield Engineers.—As the result of an interview be- 
tween a committee of the Sheffield Engineers’ Employers’ 
Asscciation and a delegation from the various workmen’s 
unions, the employers have conceded a request of the 
men that they might be allowed to leave work on Satur- 
days at 12 0’clock, instead of 1 o’clozk, as hitherto. 


The Iron and Steel Trades.—In some departments at 
the large works men are putting in as much time as they 
please. This is the case in such branches as pattern- 
making, in which competent men are not to be had. 
One firm has on hand five of the latest pattern Great 
Central Railway Company’s express freight engines, like 
what they have built before. Other firms are busy with 
cylinders and other parts of turbines, and similar machi- 
nery. Further large orders have come to hand from Paris. 
as well as from home centres, for points, crossings, &c , 
for tramways. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a 
wretchedly poor attendance on ’Change, the market 
was not at all cheerful in tone, and only a very moderate 
amount of business was transacted. Genuine traders 
were very cautious in their dealings, realising that the 
market might be upset at any moment by outside specu- 
lative operations. No. 3 g.m.b. Cleveland pig was 
483. 91. f.0.b., and merchants were pretty keen sellers 
at that price. No. 1 was 503.3d.; No. 4 foundry, 48a. 3d.; 
grey forge, 47s. 9d.; and mottled and white, each 47s. 3d. 
ast Coast hematite pig was steady and firm, with a 
good business doing. Quotations were well maintained 
on the basis of 683. 6d. for early delivery of mixed 
numbers. Spanish ore maintained its value well, but 
there was not much business doing in it. Rubio, of 50 
r cent. quality, remained at 20s. ex-ship Tees. Freights, 
ilbao to Middlesbrough, were firm at 4s, 104d. 


Manufactured Iron and Steel.—Producers of manufac- 
tured iron and steel have good contracts running, but 
they are booking few new orders just now. Quotations 
are upheld. Common iron bars are 7/. 5s. ; t bars, 
7l. 15s.; packing-iron, 6/.; iron ship-plates and iron 
ship-angles, each 7/. 5s.; iron ‘ship-rivets, 7/. 17s, 6d. ; 
steel ship-plates, 7/. ; steel ship-angles, 62. 12s. 6d. ; s 
boiler-plates, 8/.; steel joists, 6/. 7s, 6d.; steel rails, 
6l. 7s. 6d. ; and cast-iron railway chairs, 3/. 15s.—all less 
the customary 24 per cent. discount, except rails, which 
are net at works. 


Blast-Furnacemen’s Wages Advanced.—The average net 
selling price of No. 3 g.m.b. Cleveland pig iron for the 
first quarter of the year has been certified at 50s. 4.48d. 

r ton, as against 47s. 5.82d. for the previous quarter. 

his means an advance in blast-furnacemen’s wages of 
3} per cent., and raises wages from 19} per cent. to 
¢ per cent. above the standard. 


Trade Statistics.—The quarterly statistics of the 
Middlesbrough Chamber of Commerce, just issued, show 
that, at the end of March, of the 81 blast-furnaces built 
in the Middlesbrough district 59 were in operation, and 
they produced during the first three months of the year 
530,000 tons of pig iron, against 535,000 tons for the 
previous quarter and 510,000 tons for the corresponding 
period a year ago. Of the output last quarter, 350,000 
tons were Cleveland pig, and 180,000 tons hematite, 
spiegel, and basic, and other special iron. The iron 
ore imports into Middlesbrough during the quarter 
reached 455,614 tons, as compared with 337,043 tons 
during the previous quarter, and 383,712 tons during the 
first quarter of 1995. During the first three months of 
the year 6683 tons of coal and 7237 tons of coke were 
ee pry from Middlesbrough, as against 2263 tons of coal 
and 14,484 tons of coke for the corresponding period of 
1905. Last quarter 10,363 tons of manufactured slag, 
14,933 tons of ealt, and 2390 tons of chemicals were 
despatched by sea from Middlesbrough. The total value 
of goods, other than coal and coke, exported to foreign 
and colonial destinations from the port of Middlesbrough 
during the first three months of the year was 1,226,970/., 
or 337,628/. more than during the previous quarter. 

Coal and Coke,—Coal shows rather an upward tendency. 
Coke is also firmer. Average blast-furnace coke, however, 
can still be bought at 17s. delivered here, though some 
sellers show a strong inclination to hold out for more. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has not shown much 
change. Some of the best Admiralty qualities have, 
however, been offered at 34. per ton below colliery prices, 
and similar conditions have controlled other qualities 
Supplies of small coal have become more abundant. The 
best large steam coal has been quoted at 153. to 15s, 3d. 
ee ton, while secondary qualities have made 13s. 6d. to 
4s. 9d. per ton. House coal has remained steady; the 
best —- qualities have made 14s. to 15s. per ton, 
while lary descriptions have ranged between 11s. 





and 133. per ton; No. 3 Rhondda large has been quoted 


at 14s. 9d. to 153. per ton. Foundry coke has continued 
to be quoted «t 18s. to 193. per ton, while furnace ditto 
has made 16s. 6d. to 17s. per ton. As regards iron ore, 
Rubio has made 18s. 9d. to 19s. per ton; and Almeria 
18s 6d. to 18s. 9d. per ton, upon a basi 50 per cent. 
of iron, and charges, including freight, insurance, &c., to 
iff or Newport. 

Cranes at Devonport.—The great saving of time and 
labour which has attended the installation of steam 
travelling-cranes at Devonport Dockyard, has led the 
Admiralty to order two more of the latest type. The order 
was given to Messrs. Coles, of Derby, who have supplied 
the cranes to the dockyard at a cost of . per crane. 


The ‘‘ Russell.” —An order has been received at Devon- 
port Dockyard to provide in the battleship Russell new 
tighting positions on the shelter-decks for four guns, now 
mounted on the main-deck—two forward and two aft— 
in sponsoned ports. The new positions selected are 
at the corners of the shelter-decks, which will give a 
greater arc of vision and increased fire contr. |, thus aug- 
—s the power of the guns when repelling torpedo 
attack. 


Bristol and New Zealand.—The steamship Mvrayshire, 
about 8500 tons dead-weight, arrived at Avonmouth on 
Thursday. This steamer is the second boat of a direct 
service from New Zealand to Bristol which is being run 
by the Federal-Houlder-Shire line. The next steamer, 
the Somerset, it due at Avonmouth on the 17th inst., and 
she will be followed by the Ayrshire, which sailed from 
New Zealand on March 29; and, after her, at monthly 
intervals, will come the Essex, the Dorset, the Drayton 
Grange, the Oswestry Grange, &c. 


Dowlais.—The Goat Mill has effected a large out put of 
heavy steel rails 7 home and foreign account. The 
production of steel sleepers at the Goat Mill has been 
scarcely so large, but it has still been satisfactory. The 
Big Mill has been engaged upon fish-plates for South 
Africa as well as upon colliery rails of light weight, and 
angles. The out-turn at the furnaces bas been about an 
average. 








Personat.—Mr. C. Randolph Smith, superintendent 
engineer at Messrs. Sir W. G. Armstrong, Whitworth, 
and Co.’s shipyard, has been appointed manager of the 
engineering department of Messrs. Barclay, Curle, and 
Co., of Glasgow. Mr. Smith has been with the Elswick 
Company for the past two or three years, having come to 
it from the Fairfield Company, Glasgow. 


Tue Institution or Civit Encingers.—The students 
of the Institution beld their thirty-first annual dinner at 
the Trocadero Restaurant, on Thursday, April 5, Sir 
Alexander Binnie, the President of the Institution, being 
in the chair. After the loyal toasts had been proposed by 
the chairman, and duly honoured, Mr. H. E. Steinberg, 
Stud. Inst.C.E., proposed ‘‘The Institution, the Secre- 
taries, and Guests,” pointing out how much the student 
section owed to the parties in question. Sir Alexander 
Binnie replied on bebalf of the Institution and Secretaries, 
as Dr. Tudsberg was unfortunately not able to be nt 
through indisposition. He complimented the students on 
the high standard of discussion that prevailed at their 
meetings, and said that, as the next generation of English 
engineers, it lay with them to uphold the traditions of 
English engineering. Many of his listeners would no 
doubt find their life’s work in India, and they must be 
worthy to carry on the splendid administrative work 
which had made the engineers of the Indian Civil Service 
famous. Lieutenant Osborne replied on behalf of the 
guests, and said that civil engineering bore so closely 
upon military matters that the two professions should 
share their knowledge and combine their experience. 
Professor J. D. Cormack made a humorous speech in pro- 
posing the health of the students, which was briefly 
replied to by Mr. Percy Spalding, Stud. Inst. C.E. 





Ketiys Direcrory or MERCHANTS, MANUFACTURERS, 
AND SHIPPERS, AND GUIDE TO THE Export AND Import, 
SHIPPING, AND MANUFACTURING INDUSTRIES OF THE 
Wortp, 1906.—Twentieth edition. Printed and pub- 
lished by Kelly’s Directories, Limited, 182 to 184, High 
Holborn, W.C.—Gives the. regulations in force in foreign 
countries with regard to British commercial travellers ; 
an index of the towns throughout the world, whose prin- 
cipal manufacturers and merchants are stated ; an index 
to trades, giving for each trade the towns where this is 
carried on. Then follow correct French and German 
trade tables, with the English equivalent. Apart from 
the purely directorial portion, the book gives the latest 
statistical data on each country and town, the names of 
the consuls, information on the commercial museums, and 
other particulars, with a view to facilitate British com- 
mercial ap = The book contains 4000 closely- 
euros pages of addresses and notes, carefully classified. 

e take the following from the preface: ‘Strange as it 
may seem, our merchants have yet to learn the utter 
futility of forwarding catalogues in English to countries 
where French still remains the one commercial language, 
and to the traders of which our currency, weights and 
measures remain wholly unintelligible. ... Formerly, 
three-fourths of the Broussa silk went direct to England, 
the remainder being exported, chiefly to France. Now, 
French houses monopolise this trade, and sell the Broussa 
silk and waste to our merchants, who necessarily in this 
way have to Ya 10 per cent. more than they other- 
wise would,” e trust that a good distribution of the 
Directory among British firms, and more elasticity on the 
— of the latter in their dealings with abroad, will bring 
; . part of the trade we have lost, and open out new 

elds. 
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CONSTRUCTED BY MR. LUDWIG STUCKENHOLZ, ENGINEER, 
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NOTES FROM THE UNITED STATES. | orders for a similar amount. The American Sheet and 
PHILADELPHIA, March 28, | Tin-Plate Company is working its black-sheet capacity 
Activity in steel rails is the feature of the American | to the fullest extent, and the tin-plate mills are work- 
steel market. During the last three days of last | ing to 85 per cent. The wrought-iron-pipe trade has 
week contracts for 85,000 tons were placed, and there | fallen off a little, but the cast-iron-pipe makers are un- 
is additional business in sight which will foot up about | able to take all the orders presented... This phenomenal 
250,000 tons. The only difficulty in placing this busi- | condition of things cannot continue much longer, and 
ness at once is the inability of rail-makers to promise | there must be a collapse in ordering simply because 
deliveries, which is an old excuse. The Santa Fé | of the inability of the rail-makers to crowd any more 
Railroad Company has placed an order for 40,000 tons | business on to their books for this year’s delivery. In 
with the Pennsylvania Steel Company, and an order | crude iron scarcely anything of moment has trans- 
to cover 20,000 tons with the Cambria Steel Com.- | pired outside of an increase in inquiry for delivery of 
pany. The Georgia Central Railroad has contracted | iron during the second and third quarters of the year, 
for 10,000 tons, and the Chesapeake and Ohio Rail- | mainly in the markets east of the Alleghany Moun- 
road for a similar amount with the Cambria Steel} tains. The conditions in the South are favourable, 
Company. This company has now sold its entire|and there is no capacity to spare, the policy of the 
capacity for the current year. The Cambria people are | furnace people being for the present to endeavour to 
almost sold up. The Tennessee Coal and Iron Com- | catch up. 
pany is sold up to next February, and the Colorado; In view of the strong probabilities of a coal strike, | 
uel and Iron Company is practically sold up to/|there is an extraordinary buying movement in pro- | 
January. The Lackawanna and the Carnegie Steel | gress for furnace and foundry coke. Dry coke is| 
Company have a little room left for some additional | selling at 3dols. to 3.25 dols. per ton for 72-hour| 
business. The aggregate tonnage now booked by all coke, and furnace coke ranges from 2.25 dols. to 
the mills is about 2,700,000 tons, exclusive of light |3dols. The output of the Connellsville region last 
rails, which will amount to about 500,000 tons. he week amounted to 375,000 tons of coke. Movements | 
Seaboard Air Line is endeavouring to contract for of ore from the Lake Superior regions to the furnaces | 
15,000 tons, and the Florida and East Coast Line are continue heavy, and it is the policy of the furnace | 
anxious to have 10,000 tons during autumn During interests to stock up to their capacity with ore early | 
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changed, it being the policy of the manufacturers to 
preserve even quotations. The United States Steel 
Corporation will shortly be in the market for Bessemer 
iron to keep its supply up to the average. The Ma- 
honing and Shenango Valley Bessemer iron interests 
control the situation, and are now standing out for 
maximum prices. 





Lonpon Srewack.—Tenders have been submitted for 
the flood relief works in connection with the Bermondsey 
and Southwark storm-relief sewer of the London County 
Council, and the main drainage committee, having ex- 
amined these, recommend the acceptance of the tender of 
the Tilbury Contracting and Dredging Company, Limited, 
amounting to 100,4932. There were fifteen tenders sub- 
mitted, ranging up to 209,333/. 





Tue Late Mr. V. De Micuete: Errata. — By a 
typographical error in our memoir of the late Mr. Vitale 
Soneake De Michele, on page 460 of our last isaue, 
we stated that he was ‘‘the omginator of the combined 
screw-and-lever reversing gear for locomotives.” This 
should have read ‘‘a combined screw-and-lever reversing 

ear for locomotives,” as the principle had long before 
Soon applied. Mr. Michele’s special device provided a 
close altuna by a screw while allowing the ordinary 
lever to be also used. It was also stated in one part of 
the notice that he was responsible for the management 


March the American Bridge Company placed orders | in the season. The entire steel industry is strained to| of the Francis Cement Works from ‘1866 to 1877.” 
for 45,000 tons of structural and fabricated material, | ite very utmost, although the market for bar iron and | These dates, as the context showed, should have been 


gnd the independent struvtural mille have placed 


| sheet is quiet. Prices for both prodacts have not been | from 1868 to 1897. 
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In Use at THE Bremer Vutcan SHIPYARD, VEGESACK. 
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THE INTRODUCTION OF CRANES IN SHIPYARDS. 
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AMERICAN NAVAL EXAMPLES. 


It was to be expected that so sweeping a reform 
as the amalgamation of executive and engineering 
duties for officers of the Royal Navy could not be 
carried out without a good deal of difference of 
opinion as to the wisdom of the measure. There 
were too many interests of old standing involved, 
and too many chances of new interests being estab- 
lished, to allow the changes to be effected without 

rotests condemning change, or suggestions em- 

ying hopes. Our correspondence columns are 
bearing evidence to these facts; and though we 
have commented on the situation more than once 
lately, its importance demands that we should 
return to it again. We now propose to view the 
question by the light thrown upon it through re- 
cent experience in the United States Navy. 

The letter of Mr. George Hepburn, published in 
a former issue (see page 426 ante), puts the issue 
very fairly, and the answers given to his very 
pertinent questions by another of our correspon- 
dents, ‘‘A Naval Engineer” (see page 451 ante), 
show to what disabilities existing engineer officers 
are subjected. These two letters—one from a civil 
marine engineer; andthe other from a naval engi- 
neer—put the case very completely. They touch 
ona matter of the first importance to the safety 
and welfare of the Empire; for, as we have so 
often said, this is a question of far deeper import- 
ance than the interests of a body of naval officers, 
however meritorious they may be, and however ill- 
requited their services. Our second correspondent 
of last week, ‘‘ Naval Officer,” in common with a 
large number of other naval officers, wishes to 
narrow the issue to these dimensions. He appears 
to think that the whole problem is one of engi- 
neers’ ‘‘ grievances.” That is not the case. The 
Navy is not the property of naval officers ; it is 
the property of the country, vested in the Crown. 
The way in which the engineers of the mercantile 
marine and the important engineering institu- 
tions of the North have taken up this ques- 
tion of the position of engineering in the Navy 
is a most gratifying feature. As the second corre- 
spondent in our issue of March 30, who writes 
over the signature of ‘‘Morning Watch,” points 
out, naval officers are prohibited from expressing 
their views while serving. It is a very satisfac- 
tory regulation, especially for those who have 
control. We should all like to make what regu- 
lations we liked without fear of being even 
criticised. The authority that makes regulations 
for the Navy is the Board of Admiralty; and—to 
answer one of Mr. Hepburn’s questions—there 
is not ‘‘a representative of the engineering branch 
of His Majesty’s Navy on the Board of Admiralty.” 
The country should therefore welcome the inter- 
vention of such well-instructed critics as the en- 
gineers of the mercantile marine; and not, as 
apt to do, describe them as ‘‘ meddlesome 
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The reference is most apt which ‘‘ Morning 
Watch” makes to the decision of the two great 
north country engineering institutions to advise 
that an extended training in shops should be given 
to candidates for Board of Trade certificates (see 





page 426 ante). 
the most competent bodies in the kingdom that, for 
‘* the efficient performance of their duties at sea,” 
the future seagoing engineers should spend five 
years in the shops learning how marine engineers 
are made ; and yet the Board of Admiralty propose 
to give watch-keeping duties to men who have had 
a training of the most superficial, fragmentary, and 
perfunctory kind, extending over a period of no 
more that two years. How executive officers who 
make such suggestions can have spent a good 
part of their lives on board an engine-propelled 
ship without seeing the folly of their scheme, is 
almost beyond imagination. The most recent 
opinion of marine engineers on this subject takes 
the form of a resolution passed at a joint meeting 
of the Institute of Marine Engineers and the 
London Association of Foremen Engineers and 
Draughtsmen, which was held on Saturday last at 
the Cannon-street Hotel. The meeting was pre- 
sided over bya retired executive naval officer and 
Member of Parliament, Mr. Carlyon Bellairs, and 
a 2 was read by a retired naval engineer, Mr. 
J. W. Harding. The paper proposed some very 
sweeping reforms in naval practice. The resolu- 
tion, which was carried unanimously, expressed 
‘*‘entire disapproval of that portion of the Admi- 
ralty policy known as the Cawdor Statement.” It 
condemned the system by which future engineer 
officers would be interchangeable with deck officers, 
and also ‘‘the substitution of stoker-mechanicians 
for the highly-trained engine-room artificer.” The 
subject is, however, one upon which we might en- 
large almost indefinitely, and we will leave it for 
the present to draw our moral from American 
practice. 

The Annual Report of the Chief of the Bureau of 
Steam Engineering of the United States Navy 
gives us this opportunity, as it contains matter of 
value to us at the present time ; and in this article 
we therefore propose to put forward some of the 
facts set forth by the author of the report, Admiral 
C. W. Rae, U.S.N., and to make a few comments 
on the situation. In order to make the position 
clear to those who have not followed the recent 
history of the United States Navy, we will first 
say a few words on what has been the American 
— in regard to engineering personnel of 
ormer times. 

It will be remembered that the United States 
preceded this country by a few years in the policy 
of amalgamation of the executive—or “line,” as it 
is called in America—and the engineering duties of 
naval officers. In other respects the practice has 
been somewhat on the same lines in the services 
of both countries, with the important distinction 
that executives and engineers were subsequently 
trained at the same establishment at Annapolis, as 
will appear. Just as the earliest of those having 
charge of our warship machinery were of the 
mechanic class, so the personnel of the engineering 
department in the United States Navy was re- 
cruited from amongst civilians. In America, how- 
ever, at the period steam was introduced in the 
Navy the engineering industry of the country had 
not assumed great importance, so the authorities 
had not avery wide field of selection. In 1842 
an engineer corps was established, the members 
being appointed from amongst civilians. In 1864 
special classes for instruction in engineering were 
provided at the Naval Academy, which had been 
established nineteen years before for the training of 
line (executive) officers. The course extended over 
six years, four of which were spent at the Academy 
and two atsea. The future line officers, ‘‘ cadet mid- 
shipmen,” and the engineers, ‘‘ cadet engineers,” 
were, in 1882, amalgamated into ‘‘ naval cadets ;” 
and even those who were destined for the line 
had to pass the engineering examination. This 
plan lasted up to 1889, when all cadets received the 
same training during the six years’ course, and 
were then appointed to the line or engineering 
branches according to the demands of the service. 
This phase is especially interesting to us at the 
present time, as the system during the educa- 
tional period was similar to that established in 
this country by the great change made by Lord 
Selborne. 

After seven years’ trial another change was made, 
for in 1889 it was enacted that after three years’ 
training at the Naval Academy, those intended for 
officers in the two branches of the service re- 
spectively should pursue separate courses of 
study, especially suitable for their future duties ; 
although engineering still formed a subject for 


Here we have it stated by, perhaps, 





450 





ENGINEERING. 


[APRIL 13, 1906. 








line officers. In 1899 the great change, which 
will be within the recollection of nearly all our 
readers, took place. Up tothat time, whatever had 
been the course of educational training of cadets, 
there had always been in the United States Navy, 
since the introduction of steam, a distinct line of 
demarcation between line and engineer officers. Ia 
1899, however, the old landmark was removed. 
Admiral Melville was then Engineer-in-Chief ; and 
he, himself a person of no small strenuousness, 
assisted by one or two energetic members of his staff, 
aroused the strenuousness of the great apostle of 
the strenuous in America—the Hon. ee th 
Roosevelt. The present President of the United 
States was then Secretary of the American Navy—a 
position analogous to that of our First Lord of the 
Admiralty. All opposition was borne down by this 
flood of official energy, and what was known as 
**The Personnel Bill” became law. The effect of 
this was that, in the words of Admiral Rae, ‘‘a 
whole corps of specialists was virtually abolished, 
and the duties performed by these specialists were 
transferred to the line.’ So far as the Personnel 
Bill went, it might equally well have been said that 
the whole duties of the line were transferred to the 
engineers ; but events have turned out otherwise, 
as will be seen, and Admiral Rae’s statement is 
fully justified. 

The intent of the Bill was that ‘‘all the younger 

officers of the Engineer Corps were to perfect 
themselves in seamanship, gunnery, and naviga- 
tion, and were thereafter to perform both line and 
engineering duties indiscriminately ; and, at the 
same time, the younger officers of the line were to 
perfect themselves in engineering, and thereafter 
likewise perform indiscriminately the joint duties.” 
The existing officers of the Engineer Corps, although 
given titles similar to those of the line, were to 
continue the performance of engineering duties 
only. 
Here we have, practically, the Selborne scheme 
in a nutshell. Let us see how it worked out. We 
cannot do better than draw on the Engineer-in- 
Chief to the United States Navy for further infor- 
mation. 

The younger officers of the Engineer Corps were 
given two years in which to qualify for their new 
duties, and appear to have succeeded admirably ; 
and as all midshipmen had been given excellent 
instruction in engineering, no examination, other 
than that required for promotion, was demanded 
of them. It was intended, however, that they 
should be given engineering duties as assistants to 
the older engineer officers ; but no specific instruc- 
tion to the effect was contained in the Personnel 
Bill. This was a fatal blot on the measure, and 
one which we would do well to bear in mind, 
especially when we are told that ‘‘ with powerful 
adverse influences within the department, for three 
years absolutely nothing was done by the younger 
line officers in acquiring engineering experience.” 
The expression is later qualified by the statement 
that ‘‘a few line officers, who by their personal 
exertions perfected themselves in engineering, 
served, or are serving, with marked efficiency in 
most responsible engineering positions afloat.” 

We should be loth to say of this country’s naval 
administration that there would be ‘‘ powerful 
adverse influences within the department ;” but 
we cannot forget that the Board of Admiralty is 
wholly composed of naval officers endued with that 
strong feeling of esprit de corps, which, indeed, con- 
stitutes one of the greatest sources of naval effici- 
ency. But admirable as this feeling is, it is almost 
necessarily narrow. Devotion to one’s own caste is 
apt to blind one to the claims of others, and it can 
hardly be denied that executive officers of the Navy 
do not look on engineers as of their caste. There 
are, of course, some of broader minds who can 
think of the Navy as a whole, and see that its 
fighting value does not solely depend on the effi- 
ciency of one branch of ths service. We have now 
in high positions some examples of this wider mental 
horizon ; but admirals come and admirals go, and 
there is no telling what views may predominate a 
year or two hence. We see in the American Navy 
—and in the United States mechanical engineering 
is more in the blood than in our older country— 
that the young naval officers have avoided the 
machinery department—the dusty stokehold and 
the greasy engine-room ; a movement that has appa- 
rently not been without sympathy from the senior 


officers ; at any rate, it was unchecked by ‘‘ the | - 


tment.” Will the party in power, and which 


Depar 


must long remain in power—the existing executive | 





officers of the Royal Navy—take a different course / 
With their long training in a service where engi- 
neering has been always considered a civilian 
occupation, will their traditions of quarter-deck 
discipline be broken down? and will they sternly 
insist that the young gentlemen who are to enter 
the Navy shall submit to the less romantic duties 
in the machinery department below! We see what 
has occurred in the American Navy. What will be 
our own experience / 

It is not necessary to suppose a conscious betrayal 
of trust for engineers to foresee danger to the Navy 
in this respect. The British executive officers in 
power have not had even the same instruction in 
engineering as their confréres in America ; and are, 
presumably, less likely to appreciate the need of 
engineering knowledge of the higher order. In- 
deed, the feeling among a class is that the service 
.will suffer if engineers are to receive higher con- 
sideration. That may be a perfectly honest opinion, 
however mistaken. It has been given forcible 
expression of late. The idea exists that ‘‘ engine- 
driving” may be entrusted to men of limited 
technical knowledge—no more than that of the 
skilful mechanic who has had a certain amount 
of practical experience. That feeling is not con- 
fined to this country, and the ‘observational 
engineer” has had his prototype in the mind of 
even the practical American. After the Personnel 
Bill was passed the idea gained ground with a 
certain class—we were in America at the time and 
heard it expressed—that those of the engine room 
staff corresponding to our engine-room artificers 
could be trusted to do the practical work, and that 
officers should merely see that it was done; indeed, 
it was said, we do not know with what foundation 
in fact, that the line gave way, hoping that matters 
might be made pleasant afterwards by shaping on 
these lines. he late Admiralty Memorandum, 
upon which we have already commented,* contains 
matter that may reasonably be thought to point in 
this direction. It is to be hoped the result of 
American experience may be laid to heart at home. 

What the American experience is may be 
gathered from the annual statement of the Chief 
of the American Engineering Bureau. ‘‘ Were the 
country suddenly plunged in war,” he says, ‘‘ the 
navy would find itself in no condition to win battles. 
As necessary as good marksmanship is ability to 
carry our guns to the firing line, and to keep them 
there amidst the havoc created by modern ordnance, 
and this will never be done by amateurs in charge 
of the machinery. That line officers can become 
good engineers has been proved, but they must 
have experience to become so, and that experience 
must be acquired in subordinate positions . . . 
Engineering logically belongs to the line, and the line 
should be made to perform that duty earnestly.” 
The pith of the whole matter is in the last 
sentence ; one might almost say the last word. The 
naval officer must be an engineer to be efficient ; 
and to be an engineer he must, to use a popular 
expression, ‘‘go through the mill,” shirking no 
work however dirty and however derogatory it may 
seem to the glory of gold lace. It isnot enough to 
be prepared to sacrifice his life on the day of battle— 
a duty that has never been shirked ; he must also pre- 
pare himself in time of peace to make that sacrifice, 
not uselessly, but to the greatest advantage towards 
victory. Such patient, hum-drum performance of 
unpicturesque duties is the more trying ordeal. 
The Selborne scheme, as first put before the public, 
appeared to embody a great and beneficial reform, 
for it set forth principles which seemed to remove 
from the practice of engineering the disabilities 
under which it laboured, to the detriment of the 
Fleet. But no scheme, however well devised, is 
useful unless properly administered ; and the more 
recent Admiralty statement, which Lord Cawdor 
presented on the eve of giving up office, most cer- 
tainly does not appear nay of a nature that points 
to carrying out the original intentions of Lord 
Selborne and his advisers. It is not often that 
the administrators of a great department of the 
State have so big an object-lesson to warn them 
against failure as the condition of the powerful 
navy of another great country ; and in this respect 
the Board of Admiralty have much for which they 
ought to be thankful. How impressive the lesson 
is may be gathered from Admiral Rae’s words, 
which we have quoted, when he calls attention to 
‘* the critical condition of engineering in the Navy.” 





*|ration, ornr+ Hev = 





THE CORPUSCULAR THEORY Or 
MATTER. 


Tue concluding lecture of his course on jhe 
above subject was delivered at the Royal Insti: y- 
tion on Saturday last by Professor J. J. Thomson 
F.R.S. In his opening remarks the lecturer said 
that on the last occasion he had dealt with the 
number of corpuscles contained in an atom of 
hydrogen, and had shown that three different lines 
of reasoning all tended to the conclusion that this 
number was not a large multiple of the atomic 
weight. The evidence afforded by the dispersion of 
light in passing through a gas—that obtaincd from 
a consideration of the scattering of Réntgen rays on 
their passage through a sheet of metal, and that 
resulting from an investigation of the absorption 
of rapidly-moving corpuscles in passing through 
gases—all led to the result stated—viz., that whilst 
the number of corpuscles in the atom was propor- 
tional to the atomic weight, it was not a large 
multiple of this. There were, he proceeded, how- 
ever, other phenomena, which on first sight, at 
least, appeared to be inconsistent with this con- 
clusion—e.g., the enormous complexity of some 
spectra ; and the question therefore arose as to 
whether, in the case of iron, for instance, it was 
possible for a small multiple of 50 or 60 to give 
so complex a spectrum as this, in which the number 
of lines appeared to be limited only by the disper- 
sion employed in observing them. In the first 
place, however, it was necessary to decide as to 
whether all these lines were due to corpuscles or 
to some other vibrating system. The Zeeman 
effect, he continued, provided the means of de- 
ciding this. Professor Zeeman had shown that 
when a luminous body was placed in a strong 
magnetic field, the spectral lines appeared to be 
broadened or displaced. The theory of this had 
been given by Lorentz, and in the simplest case 
was extremely simple. Thus, suppose an electrified 
body to describe a circle, the plane of which was at 
right angles to the magnetic field, then, as was well 
known, the resultant force on the particle was at 
right angles both to the direction of motion and 
to the magnetic field, or, in the case stated, acted 
radially, the direction of the force being outwards 
or inwards, according to the direction of the motion, 
and its value would be H e v, where H was the 
strength of the field, e the charge, and v the velo- 
city of motion. The attractive force acting on it 
in the absence of the field varied directly as the 
radius, and might be written » 7, so that when the 
magnetic force also acted, the total force would be 
#Y + Hev, which was balanced by the mass accele- 
m v* 


If ¢ were the time taken to make a complete 


revolution, we had t = 2a ”, whence 
42m _ 2Her 


It would be seen, therefore, that the addition of 
the field either increased or diminished the natural 
period of the motion, particles moving in one 
direction being accelerated, and those in the other 
slowed, so that two spectral lines would in this case 
appear in place of one. 

The lecturer illustrated this by means of a conical 
pendulum, the bob of which was a heavy wheel 
mounted on bicycle bearings, colinear with the line 
of suspension. When the wheel was not spinning, 
he showed that the time taken by this pendulum to 
make ten revolutions was about 12 seconds ; but 
with the wheel spinning in one direction, the time 
taken for ten revolutions was 15 seconds; and 
when spinning in the other direction, 12 seconds. 
Such a wheel, he stated, was under quite similar 
forces to a corpuscle revolving in a magnetic field. 
For the Zeeman effect, he continued, it was 
essential that the natural period of vibration of the 
particle involved should be the same in all direc- 
tions. The change in the period, as shown by the 


equation already given, was proportional to £ and, 
™m 


in fact, only became appreciable when this was 
large, as in the case of corpuscles. Hence a line 
showing the Zeeman effect must originate in a cor- 
puscle. It did not necessarily follow, however, 
that all lines should show a displacement in 4 
magnetic field, as the effect was only appreciable 
when the particle involved had the same period for 








* See ENGINEERING, vol. lxxx., page 769, and page "7 
ante, 





its free vibration in all directions, corresponding, 
therefore, to a ball resting at the bottom of a 
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spherical cup. If displaced in any direction, the 
periodic time of the vibration of such a ball would 
be constant. If, on the other hand, the ball rested 
in a horizontal tube, it would have no period of 
vibration along the axis of the tube, whilst having a 
rapid one in the transverse direction. If any cor- 
puscles were similarly conditioned to this, they 
would not show the Zeeman effect, as in this case 
the action of the field would be proportional to the 


square of A » instead of to the first power, in 
m 


which case alone was the displacement measurable. 
It was, however, a very remarkable fact that all 
the spectral lines seemed to show the effect in ques- 
tion. Professor Zeeman had told him, on the pre- 
ceding Tuesday, that only one or two lines in the 
iron spectrum did not show an appreciable displace- 
ment in strong fields. It would appear, therefore, 
he proceeded, that the number of lines could not be 
more than the number of corpuscles in vibration, 
so that the iron spectrum was inconsistent with the 
idea that there are not many hundred corpuscles in 
the iron atom. 

Before deciding this point, however, it was neces- 
sary to consider the circumstances under which the 
iron spectrum was obtained, since the question 
arose as to whether we had in active radiation 
merely the normal atom of iron. If this spectrum 
were produced by either the arc or the spark, the 
iron vapour was in a position where it was sur- 
rounded by very large numbers of corpuscles, and 
it would be possible for it to enter into combination 
with these, thus forming new systems which might 
last long enough to give out the peculiar vibrations 
which were in question. The spectrum, in that case, 
could not be due merely to the normal atom of iron, 
but to that atom associated with some of the sur- 
rounding corpuscles. The spectroscope would there- 
fore be, so to say, receiving the light of many dif- 
ferent lamps, and the spectrum might therefore be 
very complex. If, on the other hand, it was possible 
to get an absorption spectrum through relatively 
cold iron vapour, we ought to get that due merely 
to the normal atom of Fe; and, in fact, in the iron 
absorption spectrum the lines were not nearly so 
numerous. Even in the case of ordinary absorption 
spectra, however, there was no certainty that the 
normal atom alone was radiating, since the ‘‘ revers- 
ing layer” was itself in contact with highly-heated 
vapour, and might receive from the latter by diffu- 
sion some of the ‘‘ associated atoms,” If the absorp- 
tion spectrum could be obtained from long tubes 
filled with cold, or not very hot, iron, we might be 
sure that the normal atoms alone were radiating ; 
but in emission spectra there was no such certainty. 
Even when the spectrum was obtained by heating 
iron salts in a flame, many corpuscles were present, 
as was proved by the fact that flames were con- 
ductors, so that again the normal atom was in a 
position to associate itself into something different. 
An experiment, due, he believed, to Mr. Ramage, 
showed clearly that in the spark spectrum it was 
not the normal atom which was radiating. Thus, 
if lithium salts were introduced at one end of a 
spark-discharge from a large induction-coil, the 
whole spark was coloured red from end to end, 
whilst if the same salt was introduced into the 
discharge at the other terminal, the patch of red 
colour obtained was purely local. Hence, whatever 
it was that gave rise to the colour must be elec- 
trified, and hence not a normal atom. From the 
foregoing considerations it would be evident, said 
the lecturer, that too much importance must not be 
attached to the multitude of lines seen in emission 
spectra as evidence determining the number of 
corpuscles in the atom. 

_Coming next to the relative sizes of the atoms of 
different elements, Professor Thomson continued 
that if these were considered to consist of cor- 
puscles in a mass of positive electricity, then, if 
this positive electricity were considered to act as 
an incompressible fluid, the volume occupied by the 
atom should be proportional to the atomic weight. 
This relation, however, proved to be very far from 
being the case. It was, however, possible to calculate 
the size of the supposed sphere of positive electricity 
by the refraction of light bya gas, since for long wave- 


lengths the ratio 4 = 1 was egual to the volume 
p+ 2 

of all the atoms in a cubic centimetre, » being the 

index of refraction. Making use of this relation, it 

appeared that the atomic volume of an element was 

hot proportional to the atomic weight. For ex- 


ample, the relative atomic volumes of H and O 








were 1 and 2, whilst their atomic weights were as 
1 to 16. Recently, however, Mr. Cuthbertson had 
established some very simple relations between the 
atomic volumes of atoms in the same group of 
elements. His figures were as fullow, the numbers 
given being proportional to the atomic volumes 
measured ou a certain scale :— 


N F Neon 
297 x 1 270 x 1 192 x 1 139 x 1 
Yo 8 Cl Argon 
297 x 4 270 x 4 192 x 4 139 x 4 
Br Krypton 
192 x 6 139 x 6 
Xenon 
192 x 10 139 x 10 


For helium the figure appeared to be 139 x $. 
It would be seen from this table that there was a 
simple connection between the atomic weight of an 
element of a group and the volume of its atom. 

All the properties of the elements which were 
functions of the atomic weight had a special interest. 
Several such properties were known ; for example, 
the specific heats of the elements were inversely 
proportional to the atomic weights. Moreover, the 
amount of secondary radiation produced in submit- 
ting an element to the Réntgen rays, and measured 
by the ionisation due to 1 square millimetre of 
surface, also appeared to be a function of the atomic 
weights. The experiments on this point, he went 
on, were still incomplete ; but already some curious 
points had been established. Thus the amount of 
secondary radiation produced varied suddenly in 
passing froin calcium to the next element higher 
upon the list of atomic weights—a fact which 
qoome to be connected with an independent 
observation that the nature of the radiation under- 
went a similar abrupt change at the same point. 
The secondary radiation caused by bombardment 
by the beta rays of radium also showed a similar 
variation with the atomic weight. 

Continuing, Professor Thomson said that the 
corpuscular theory had also been applied to explain 
the conductivity of metals. It was supposed that 
many of the atoms constituting a metal underwent 
a ‘corpuscular dissociation” corresponding to the 
ionic dissociation met with in electrolysis. Hence 
a mass of metal consisted not merely of the 
atoms, but also of the corpuscles dissociated from 
them, which, owing to their minute size, moved 
freely about within the body of the metal, which 
on this theory was a mixture of the atoms with these 
freely-moving corpuscles dispersed throughout it. 
Under an electric force, therefore, these corpuscles 
would move from one place to another, and thus 
served as carriers of electricity. It was further 
suggested that these corpuscles might also act as 
carriers of heat, and on this assumption it was 
possible to calculate the ratio of the electrical to 
the heat conductivity of a metal, and this calcu- 
lated result turned out to be in close accordance 
with the observed facts. 

Assuming this dissociation to occur, the mass 
of metal constituted, in a sense, a cage for the cor- 
puscles within it, and as these were moving about 
inside, they would exert a ‘‘corpuscular ” pressure 
similar to the pressure of the molecules of a gas, 
and this pressure would be proportional to the 
number present. If two metals with different 
corpuscular pressures were placed in contact, cor- 
puscles would move from the body with the higher 
corpuscular pressure to that with the lower. As 
the loss of corpuscles corresponded to a loss of 
negative electricity, the body with the higher cor- 
puscular pressure would appear positively electzi- 
fied. Here then was to be found an explanation of 
the ‘‘contact”’ difference of potential. 

The corpuscular theory had also, he said, been 
applied to explain certain phenomena connected 
with the passage of a spark through air. With air- 
gaps of reasonable width it appeared that to produce 
a spark 300 volts was required, whatever the air 
pressure, or, within limits, whatever the width of 
the spark-gap. In the limiting case of a bad con- 
tact, however, where the air-gap was very small, 
the resistance would break down at a much smaller 
difference of potential ; and it had been found by 
experiment that when an air-gap was comparable 
with a wave-length of light, the P.D. required rapidly 
diminished and varied according to a different law 
from that ruling with wide air-gaps. To account for 
this it was suggested that 300 volts represented the 
P.D. necessary to produce ionisation of the air, and 
the spark in the case of wide air-gaps was carried 
by these ions. When the air-gap was very small, 
however, it would be noted that the electric force 


| acting across the gap was very large, even with low 








differences of potential ; and it was eregenee that 
in such a case the strong field was able to drag out of 
the metal some of the corpuscles within it, so that 
in this case the spark was carried by these corpuscles, 
and not by corpuscles produced from the air. 

In thus concluding his course of lectures, Pro- 
fessor Thomson said that he wished once again to 
point out that the object of the theory was not to give 
a complete account of the structure of the atoms 
but a much humbler one—viz., that providing a com- 
paratively simple concrete model, a study of which 
might suggest relations between the properties of 
the atom which could then be investigated. 


THE JAPANESE BATTLESHIP 
“ KASHIMA.” 

Tue two battleships simultaneously ordered early 
in 1904 by the Japanese Government— one from Sir 
W. G. Armstrong, Whitworth, and Co., Limited, 
of Elswick, and now known as the Kashima, and 
the other from Messrs. Vickers Sons and Maxim, 
Limited, and called the Katori—have progressed 
side by side. The first-named (see engraving on 
ps ge 496) has this week completed her speed trials, 
while the second will go on her steam tests during 
the ‘ait week of this month. Both ships will be 
commissioned in this country, and will sail in com- 

ny to the Far East. They will form a most power- 

ul addition to the war-worn fleet of the Mikado, 
representing, if not the last word in battleship 
design, at all events a splendid advance on even 
the ships of our King Edward VII. class. 

The Kashima has a length between perpendi- 
culars of 425 ft., a beam of 78 ft., and a depth, 
moulded, of 43 ft. 6 in. ;. with a mean draught 
of 26 ft. 7} in., the displacement is 16,400 tons. 
At this displacement she carries 750 tons of fuel, 
but capacity is provided for 2150 tons. The 
machinery, which was constructed by Messrs. 
Humphry, Tennant, and Co., Limited, of London, 
was designed to give the ship a speed of 18$ knots. 

The armament, which is of most interest at the 
present time, is an improvement upon that in 
the King Edward VII. class. The vessels were 
ordered before the war, so that they do not 
embody such lessons as the operations may have 
suggested to the Japanese ; they are rather deve- 
lopments of British designs. There are four 12-in. 
breechloading guns, two mounted in a barbette for- 
ward and two aft, while at the four corners of the 
citadel there are separate 10-in. guns in barbettes, 
Amidships on the upper deck there is a 6-in. gun 
on each side, and within a box battery on the main 
deck five 6-in. guns on each side, making twelve in 
all. This, it will be recognised, is a more powerful 
armament than in vessels of the King Edward VII. 
class, which have only four 12-in., four 9.2-in., and 
ten 6-in. guns, and, moreover, each weapon of the 
Japanese ship is of greater power. In the later 
ships the Japanese have dispensed with the 6-in. 
gun entirely, and, in addition to four 12-in. 
guns, have a sccondary battery of 10-in. weapons. 
The machine-guns of the Kashima include twelve 
12-pounder quick-firing guns, three 3-pounders, 
and six Maxim guns, while, for firing 18-in. tor- 
pedoes, there are five submerged torpedo-tubes, 
which, during the trials, proved efficient when fired 
with the vessel steaming at 15 and 17 knots. 

As to the armour, the water-line belt in the 
centre part of the ship is 9 in. thick, tapering by 
easy stages to 4 in. at the bow and stern. The next 
strake, protecting the citadel containing the 6-in. 
guns, is of 6 in. thickness, and the armour for the 
upper deck battery is of 4in. The 12-in. gun bar- 
bettes are of 9-in. armour for the most part, and 
5 in. where the walls are otherwise protected by 
bulkheads or broadside armour. The 10-in. gun 
barbettes are of 6 in’, reduced to 2 in. behind the 
bulkheads. The conning-tower has 9-in. armour, 
and the observing-tower, which is located above 
the conning-tower, 5-in. armour. 

The triple-expansion engines have cylinders which 
are respectively 36 in., 56in., and 63 in. in dia- 
meter, with a 48-in. stroke. The design follows 
generally Messrs. Humphry, Tennant, and Co.’s 
practice, which we illustrated fully in connection 
with one of the later British warships (see Enar- 
NEERING, Vol. lxxix., page 340). Steam is supplied 
by twenty water-tube boilers of the latest ae 
of the Niclausse type, the total heating surface 
being 42,960 square feet, while the working pres- 
sure is 430]b. The heating surface is therefore 
equal to 2.23 square feet per unit of power deve- 
loped. With the exception of the machinery, the 
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whole of the ship, including armour and arma- 
ment, electric installations, fittings, &c., has been 
constructed by Sir W. G. Armstrong, Whitworth, 
and Co. 

The trials were carried through in a remarkably 
short period of time. They commenced with a 
preliminary run on the 3rd inst., and were com- 

leted in six days. They were conducted in the 

orth Sea, the measured runs being made over 
the Admiralty course off the mouth of the Tyne. 
In the first place, a series of progressive speed 
trials were made over this course, with the average 
results tabulated below ; to these we have added 
speed results of the 24-hours’ trial, and the 8-hours’ 
full-power trial, in order to complete the progres- 
sive speeds of the vessel. 


Revolutions per Speed. 
Minute. L.H.-P. nots. 
69.5 3030 11.136 

89 6275 14.27 
102 9160 16.3223 
110 11,400 17.204 

113.6 13,000 18 

123 17,280 19.242 


The results at 18 knots represent the mean per- 
formance during the 24-hours’ trial at four-fifths 
full power, which is supposed to give the con- 
tinuous steaming performance of the ship, while 
the details for the 19.242 knots are the average 
results attained during four runs over the measured 
course, while the vessel was running her full-power 
trial of eight hours’ duration. Following tipon the 
four hours, she continued at the same revolutions 
until the end of the sixth hour, when the engines 
were speeded up to nearly 125 revolutions, and 
this continued for two hours ; the average speed 
during that period was probably 194 knots. In any 
case, the speed results are exceptionally favour- 
able; the contract required 18} knots, with the 
engines indicating 15,600. The mean for the eight 
hours was therefore three-quarters of a nautical 
mile per hour higher for an excess of power of 1680 
indicated horse-power. 

As to the coal consumption, the result on the 
24-hours’ continuous-steaming trial at 18 knots was 
1.86 lb. per indicated horse-power per hour, and, 
on the 8-hours’ full-power run, 2.12 lb. per indi- 
cated horse-power per hour. The results were 
thoroughly satisfactory. The gun trials were also 
carried out while the vessel was at sea, three rounds 
being fired from each of the large guns, when 
trained at an angle estimated to impose the most 
severe test upon the structure of the ship and 
the gun-mountings. The only effect was the 
usual breaking of some glass and minor fittings. 
The trials, which were conducted under the direc- 
tion of Captain Tanaka and Captain Fujii, with 
their respective staffs, on behalf of the Japanese 
Admiralty, were concluded on the 9th inst., after 
which the vessel returned, to be prepared for 
commission by Captain Ijichi. It is anticipated 
that this vessel will leave by the end of May, so 
that from the date of the laying of the keel until 
the delivery of the ship only two years and two 
months will have elapsed—a performance worthy 
of the high traditions of the company, and four 
months within the contract time. 


MILAN INTERNATIONAL 
EXHIBITION. 

Work is being pushed forward ceaselessly with 
the Milan Exhibition, and Professor Ancona, the 
head of the Maritime building to which we have 
already referred, is in a position to receive ex- 
hibits ; indeed, many—notably those of Krupp— 
are well advanced, We may in this article give a 
few further particulars of some other important 
buildings in the Piazza d’Armi, commencing with 
the range of galleries for agricultural exhibits that 
occupy the whole width of the north side of the 
Piazza, and cover an area wf about 250,000 square 
feet. There will be at least four of these buildings, 
the most important—that in the centre—being 
connected with the galleries devoted to the exhibits 
of fire prevention, extinction, and salvage services. 
The annexed plan shows the outline of these three 
main structures ; the remainder will be somewhat 
similar, though on a smaller scale. 

The central building is rectangular, about 190 ft. 
in width and 360 ft. long. The width is divided 
into seven spans: a central one 46 ft. wide, two on 
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each side of 26 ft., and two outer spans of 20 ft. 
each. A central transept of moderate dimensions 
crosses the building. 


n front is an open space 


88 ft. wide, enclosed by the gallery devoted to the 
exhibits of fire-prevention and extinction apparatus ; 
this gallery is only about 30 ft. in width, but it 
extends for nearly the whole length of the agri- 
cultural building to which it is connected, as indi- 
cated on the plan. A main entrance of considerable 
architectural pretensions is placed in the centre. 

On the right is a second agricultural building (2) 
of the form shown in the plan ; it consists of a main 
gallery A, nearly 500 ft. in length and 79 ft. wide, 
with a centre span 46 ft., and two side spans, each | 
of 16 ft. 6in. Parallel with this gallery A is a| 
second marked B, 60 ft. distant from it, and con- 
nected by three cross galleries C-D, and a diagonal 
structure marked E on the plan. At one end of 
the building there is a curved and open passage F, 
giving access toa third L-shaped building, measuring 
about 200 ft..on each side and 98 ft. in width; the 
two sides of this building are connected by diagonal 
galleries, 82 ft. in length and 32-ft. span. 

On the left of the central building is another (3) 
devoted to agricultural exhibits. This consists of two 
rectangular galleries about 280 ft. long and 63 ft. 
wide, separated from each other by a space of 60 ft., 
and connected near each end by open galleries 20 ft. | 
wide. There are several other buildings devoted to | 
agricultural exhibits, very similar in construction, 
but of smaller size. It will be seen that, though 
collectively these buildings cover a very large area, 





they are all constructed in small units as regards 
the width of spans, and the details of their design 
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PLAN OF 
<4 AUTOMOBILE AND 
CYCLE GALLERIES. 
present no features of special interest, except from 
an architectural point of view. 

It is expected that the agricultural section will be 
one of the most complete in the Exhibition ; its 
many divisions will include the history and science 
of agriculture, the machinery employed in every 
branch of the industry which has so large a de- 
velopment in Italy, and temporary collections of 
live stock. Our own manufacturers of agricultural 
machinery will be largely represented, although 
chiefly in the Italian section, through the agents of 
British firms who still maintain a leading position 
in Italy, in spite of the severe and ever-increasing 
competition of Continental countries. 

The automobile building, to be used also for the 
so-called temporary exhibits, is curiously shaped, 
as will be seen from the annexed plan. The large 
central gallery is about 450 ft. long and 150 ft. 
wide. A transept extends on each side from the 
central hall, and the entire building is made ap- 
proximately quadrangular by the inclined galleries 
joining the ends of the transept with those of the 
main hall. Although covering a very large ground 
area, there are no constructive details of special 
interest to note in connection with the buildings, 
which, like all the others composing the Exhibition, 
are made up of small spans (with the exception of 
the central gallery) of extremely light steel work. 
Although the automobile exhibition will be open 
for so short a time—it is even said that it may be 
closed as early as the 25th of May for the admission 
of temporary exhibits—there is no doubt that it 
will be extremely well filled. France will occupy 











between 15,000 and 16,000 square feet; Germany 





PLAN OF PRINCIPAL AGRICULTURAL GALLERIES 


will have over 20,000 square feet ; Switzerland, 
3000 ; Belgium, 5000; and several other countries 
will occupy smallerareas. All the remaining space 
will be — for Italian exhibitors. The manu- 
facture of motor-cars has, during the last two or 
three years, become of very large importance in 
Italy, stimulated by the great successes which 
attended the Fiat and the Italia machines during 
recent competitions. The Italian collection at 
Milan will very similar to—though on a larger 
scale than—that held a few months since at Turin. 
It will include all the famous makers of Italy : 
amongst others those of Bianchi and Co., of Milan ; 
Marchand, of Plaisance, near Bologna; Isotta 
Fraschini, of Milan; the Fiat Company, of Turin ; 
Ziist and Co., at Lago Maggiore; the Florentine 
Company, at Florence; the S. T. A. R. (Societa 
Torinese Automobili ‘‘ Rapid”), of Turin; the 
Junior Company, also of Turin ; and the Diatto-A. 
Clement, of the same city; Pirelli and Co., 
Reinach and Co., and Zanardini and Co., all of 
Milan. These will be among the most prominent 
Italian exhibitors, and most of them will show not 
only in the automobile building, but in the galleries 
specially devoted to motor-boats. 

As stated above, the automobile building is to be 
devoted to other purposes than the display of 
motor-cars, cycles, &c. During the month of June 
to the close of the Exhibition, the building will 
therefore be filled with quite other classes of 
exhibits ; this is a new departure in Exhibition 





management, and the experiment will be watched 
with interest, and probably with many doubts as to 
the successful result. However this may be, the 
demands for space in this temporary collection are 
greater than the area available, so that probably 
other supplementary arrangements will have to be 
made. The temporary exhibits are classified under 
seven divisions and many classes; the divisions are 
as follow :—- 

Division I.—Alimentary Products. 

II.—Chemical and Pharmaceutical Pro- 

ducts. 
IlI.—Perfumery. 
IV.—Weapons for the Chase. 
V.— Photography. 
VI.—Musical Instruments. 
VII.—Toys. 

The exhibits coming into the above divisions are 
so important, and occupy so large an amount of 
space, that it will be readily understood that the 
automobile building will afford insufficient space. 
The work of removing the original exhibits— 
possibly in some instances scarcely installed—and 
replacing them by the new contents referred to 
above, at a time when, presumably, the Exhibition 
will be crowded by the public, and the means of 
transporting the goods have been removed, will 
certainly be of much interest, and will introduce 
some entirely novel features into exhibition work. 

The railway transport buildings are two in 
number, and of considerable size. Approximately, 
one of them has a covered area of 90,000 square 
feet, and the other of 130,000 square feet. Both 
buildings are of the same length, and while the 
smaller one is 210 ft. the larger one is 295 ft. in 
width. Most of the spans covering these buildings 
are 43 ft. wide, supplemented by wings at each end 
that slightly increase the depth of the halls, which 
otherwise are rectangular. Both buildings are 
placed symmetrically opposite each other, with a 
space between sufficient for several lines of rails 
laid at right angles to the tracks inside the galleries ; 
the former will serve as traverse lines for getting 
the exhibits into place, and afterwards will afford 
standing-room for rolling stock in the open ir. 
The very large pavilion of Austria, to be used 
chiefly for railway exhibits, stands close beside 
these two buildings, and is of the same length ; s° 
that collectively the display of railway material 
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will be on a very large scale. Adjoining them also 
is the Belgian pavilion, about one-half the floor of 
which is laid with rails. 

In all there are no fewer than 142 separate build- 
ings on the Piazza d’Armi, of which the larger 
number are the kiosks and pavilions of popular 
attractions or of individual exhibitors. Of the 
larger galleries, besides those we have described, 
reference should be made, if space permitted, to 
the French Hall of Decorative Art, covering about 
120,000 square feet ; to the building of about half 
that size for the exhibition of carriages; to the 
pavilions of Italian Colonial exhibitors; to the 
structures devoted to aéronauti#s and meteorology, 
and to several others. In the park the buildings 
are not so numerous, there being only eighty, 
and but few of these are of imposing dimensions. 
The principal are : the Festival Hall, the Fine Arts 
and Decorative Arts Galleries, the reproduction of 
part of the Simplon Tunnel, the Aquarium, and 
the Social Economy buildings. 

According to the official reports—though these 
may well be regarded as not definitely accurate— 
twenty-four different countries will participate 
through their respective governments, besides 
others which will not be represented officially. 
To the more important the following areas have 
been allotted ; in the case of France, Austria, and 
Belgium, the areas given include those of pavilions 
specially erected by the three countries named :— 


Square Feet. 
Austria 178,000 
Belgium 110,000 
France 215,000 
Germany ... Ses ‘i ‘ 172,000 
Great Britain ne is ‘ : 64,000 
Switzerland 53,000 
Hungary 50,000 
Japan i % 9,700 


Besides these areas, a large amount of lineal 
accommodation for railway exhibits will be provided. 
Thus the special Austrian pavilion is chiefly for the 
use of rolling stock ; France will have about 2900 ft. 
of rails; Germany, 1300 ft. ; Switzerland, 360 ft. ; 
and Hungary, 2900 ft. This lineal space will be 

chiefly occupied by locomotives, carriages, and 
wagons. 


NOTES. 


CaBLE-LayING MACHINES FOR THE UNITED 
STATEs. 

Wuitst a short-sighted Parliament was able by 
its Tramways Act of the early ’seventies and its 
Electric Light Act of some ten or eleven years later, 
to rob us of the lead we then held in the heavy 
electrical industries ; in submarine telegraphy and 
all the appurtenances belonging to it, we still hold 
the foremost position. As illustrating how com- 
plete is our supremacy in this particular field it is 
of interest to note that, in spite of its strong protec- 
tive proclivities, the United States Government have 
seen fit to have made in this country the machine 
for laying and lifting their new submarine cables. 
The machine in question has been built by Messrs. 
Johnson and Phillips, Limited, of Old Charlton, 
Kent, who, indeed, ion 
speciality. It was on view at their works during 
the week. The machine consists essentially of a 
drum, round which the cable to be laid takes three 
or four turns. This drum can be driven by a smali 
steam-engine, the valves of which are controlled 
from the same platform as the brakes and tail- 
gear. The engine drives the drum by means of a 
pinion, which can be moved out of gear when the 
cable is being laid in deep water, in which case 
the weight is sufficient to drive the drum against 
the resistance of its brakes. Previous to passing 
round this main drum the cable passes over a tail- 
gear, which maintains a constant pull on it, and thus 
ensures that it takes a firm grip of the main drum. 
This gear is fitted with a brake, by which the amount 
of tension can be adjusted. In lifting a cable it is, 
of course, essential that this tail-gear shall have a 
positive drive, and this is provided for by means of 
x Renold chain-drive, one sprocket of which is 
keyed to a spindle carrying a sliding pinion, 
which can, when desired, be thrown into gear with 
the main drum. This chain drives the tail- 
gear through a friction- clutch, so that the gear 
can yield to sudden strains. In anything but 
& smooth sea, it is nm to adjust the 





brakes on the m&in drum and tail-gear with the 
motion of the vessel, since, if either brake-wheel 
stops for an instant following the pitching of 
the vessel, it is liable to “‘ seize,” since the friction 





e almost a monopoly of this | Pet rai 


“‘of rest” is, of course, considerably greater than 
the friction of motion. Provision is therefore made 
for tightening or slackening this brake from the 
working platform. Twin machines are usually 
fitted, being required in splicing a cable ; one ma- 
chine can then haul in one end, whilst the other 
pays out. The machine on view is designed to 
carry a load of 25 tons. 


AMERICAN STEEL PRODUCTION. 


The preparation of the official statistics of the 
steel production of the United States during the 
past year is sufficiently far advanced to show 
that the output exceeded the enormous total of 
20,000,000 gross tons—a figure which is double 
that of 1900. Of the total 10,941,000 tons was 
Bessemer steel, while the production by the open- 
hearth process has now reached 8,971,000 tons. 
The latter method is advancing at a considerably 
greater rate than the former : in 1900 the “‘ make” 
by the open-hearth process was 3,398,000 tons, or 
little more than one-third the total for the past 

ear, while the production by the Bessemer process 
far advanced only 65 per cent.—from 6,684,000 
tons in 1900 to 10,941,000 tons. The produc- 
tion by the Bessemer and open-hearth pro- 
cesses combined thus makes up 19,900,000 tons, 
and the output of crucible and other steels will 
easily bring the figure to well above 20,000,000 
tons. As to the emer production, the only 
remark that need be made is that Pennsylvania 
still continues the most productive of the States, 
its ape sory of the total for the past year 
being about 41 per cent.; that of Ohio, 28.6 per 
cent. ; and of Illinois, 15 percent. While Pennsyl- 
vania practically remains stationary, Ohio has 
considerably advanced its output. The details 
further show that the number of modified con- 
verters is fewer. As regards the work by 
the open -hearth furnaces, the preference is 
still for the basic rather than the acid process, 
although in the latter case there is also a consider- 
able increase. The production by the basic pro- 
cess was 7,815,728 tons, being 2,700,000 tons more 
than in the previous year, while the production by 
the acid process was 1,155,648 tons, as compared 
with 801,799 tons. In this instance Pennsylvania 
still continues to dominate the situation ; makers 
there are more rapidly changing from the Bessemer 
plant. Pennsylvania made 70.3 per cent. of the 
total production of basic steel ingots and castings 
in 1905, against 71.8 per cent. in the previous year, 
Ohio and Illinois being the next largest producers. 
Pennsylvania, however, continues to produce 10 
tons to 1 ton of any other State by the open-hearth 
process. The output of pig iron, including spiegel- 
eisen, in 1905 was 22,992,380 tons, as compared 
with 16,497,000 tons in the previous year. The 
figures for various productions may thus be tabu- 
lated :— 


1903. | 1904, 





—- 1905. 

tons tons tons 
Pig iron os ee --| 18,009,252 | 16,497,033 | 22,992,380 
Bessemer steel es --| 8,592,829 7,859,140 | 10,951,375 
Open-hearth steel .. 5,829,911 5,908,166 8,971,376 
PE ose ...s« 2,992,477 $8,372,257 


2,284,711 


Of the total output of rails exactly one-half were 
rails weighing 85 lb. and over, and quite 94 per 
cent. were rolled from Bessemer steel. In regard 
to the ratio of basic pig iron to basic steel produced 
there has been an increase from 43 to 54 per 
cent. since 1900; but scrap is in greater demand 
than formerly, and yet there is no shortage of 
supply, nor any increase in price. This is due 
partly to the proportion of scrap increasing pro rata 
with the production and use of steel, and in large 
measure to the Trust’s basic furnaces securing the 
required scrap from associated mills, so that general 
merchants have still the outside sources of supply. 


Lonvon County Counci, TRaAMways. 


The London County Council continue to make 
rogress with the reconstruction of the tramways 
or the adoption of electric traction, The total 
receipts for the year are announced this week ; 
they total 760,6291., of which 614,7791. is from lines 
worked by electric traction, while in the previous 
year the total was 663,2071. Of the total increase 
of 97,0001., 79,0001. is due to electric lines. The 
Council took over the whole of the system of the 
North Metropolitan Company at the end of March, 
and they are now continuing to operate the line by 





horse haulage, while provision is made for recon- 


struction. The most interesting item, however, is 
the arrangement with the City Corporation in con- 
nection with the widening of Blackfriars Bridge, 
and the construction of tramways along the Em- 
bankment, to connect the termini at the south ends 
of Westminster and Blackfriars Bridges, and also 
to have a junction with the shallow-tunnel tram- 
way under Kingsway. The Bill for this is before 
Parliament, and, as last year’s opponents in the 
House of Commons have intimated their withdrawal 
of opposition, there is reasonable prospect of the 
long-deferred parliamentary power being granted. 
Meanwhile the conditions of the agreement with 
the City Corporation have been settled. The 
City Corporation will construct the railways within 
their jurisdiction, and the rent to be paid by the 
Council will be determined, failing agreement, by 
an arbitrator appointed by the Board of Trade. 
In additiva to the widening of the bridge, for which 
the Council must pay, the Corporation will con- 
struct a subway for conveying passengers under 
the roadway at the northern end of Blackfriars 
Bridge, ana for this the Council will have to pro- 
vide the necessary money. Reconstruction work 
is proceeding at various points of the London 
tramway system, notably in connection with the 
lines from Westminster through Wandsworth, 
and from Vauxhall along Lambeth-road to the 
Obelisk, and thence eastwards, while in the 
north extensive work is proceeding. The ques- 
tion, however, once again arises as to whether 
the Council are — prudently in adopting the 
conduit system for outlying districts. The cost is 
enormous, and it is not always certain, in view 
of possible competition, that the revenue will be 
adequate to meet the capital charges. The Council 
this week propose a further extension of the line 
under Kingsway. It already extends to the Angel 
at Islington, 1} street-miles from the terminus 
under Aldwych; and the proposed extension to 
the North London Railway at Highbury is barely 
one mile long ; yet for roadwork and platelaying, 
including rails, the cost is 43,0001. ; cables and 
cable ducts, including switchboard panels, in- 
creases the amount to 46,0001. This, it will be 
seen, is a very heavy item for such a short length 
of line. The special work at junctions, &c., costin 

82091., is to be constructed by the Hadfield Stee 
Foundry Company, Limited, Sheffield. A similar 
short length of line is proposed from Lewisham to 
Lee Green ; and here the costis 36,0001., to which 
falls to be added 27001. for alterations to certain 
bridges along the route of the tramways, and also 
3500/. for cables and cable ducts, bringing the total up 
to 43,2001. In connection with the tramways various 
contracts are being made, particularly for the 
equipment of sub-stations at various points. One 
of these sub-stations—that at Mildmay Park—is 
costing 59161. Three 10-ton overhead travelling 
hand-cranes for a similar number of sub-stations 
cost 6601., the tenders in this case ranging up to 
1555l., which is remarkable if the specification was 
as it should have been. Seven electric-car traversers 
for sheds are being provided for 5075I., the tenders 
here ranging up to 57151. 10s. 








InpDIAN Patents.—The Department of Commerce and 
Industry of the Government of India has issued a cata- 
logue which covers all inventions and designs for which 
protection was obtained or applied for during 1905, 





Tue Mitan Exnisirion.—Two more prize competi- 
tions have been announced in connection with the Milan 
Exhibition. The first is an international competition for 
motor-boats, to take place on ange Maggiore about Sept- 
ember 20 next. There will only be one race, and the 
course will be 100-kilometres. The competing boats must 
not be over 12 metres (39 ft. 44 in.) in leng ie English 
boats measuring 40 ft. will be eligible. Application to 
the Exhibition authorities, om pe | by an entrance 
fee of 100 lire (“.) will be accepted until August 31; the 
first prize will be 5000 lire (200/.) and a cup presented 
by the King of Italy ; there will also be second and third 
prizes. This competition, however, will not take place 
if, by August 31, not more than four different types of 
boats have been entered. The second competition an- 
nounced is for road-sweeping automobiles. This carries 
two prizes, one of 5000 lire (200/.) and the other of 2000 
lire (80/.), offered by the Municipality of Milan. The 
conditions attached to this competition are :—(1) That 
the machine must clean the street and collect the mud 
into a receiver not more than 1 cubic metre in capacity ; 
(2) that it must work equally well on paved, asphalted, 
or macadamised roads ; (3) that it must be an automobile, 
and not require more than two to control it ; (4) 
that it must be able to travel fully loaded at a — of 
not less than 10 kilometres (6 25 miles) an hour. ntries 
for this competition, for which there are no fees, can be 





made until July 31, and every machine competing must 
carry its sale price, 
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THE ITALIAN RAILWAY PARALYSIS. 


In a recent article on the Milan Exhibition we sug- 
gested that intolerable delays might be expected in con- 
nection with the arrival of exhibits, on account of what 
is practically a paralysis in the railway industry of Italy. 
Is was generally known that last year the Government 
took over the railways in a depleted and inefficient con- 
dition, the natural result of the expiry of a concession ; 
and it has also been a matter of universal knowledge that 
matters have gone from bad to worse, and that there can 
be little hope of real improvement for a long while to 
come. Probably one of the most congested centres in 
Italy is also the most important commercially—the port 
of Genoa. The actual situation is graphically described 
in a recent issus of the Caffuro, an important Genoese 
paper, smarting under the calamity of arrested trade. 
We reproduce some paragraphs from the article referred 
to:— 

“* The crude and naked fact is this, that if almost imme- 
diately means are not found to relieve the quays, wharves, 
and warehouses of the enormous amount of goods and 
material with which they are now choked, and which are 
all urgently necessary to the industries of upper Italy, 
the work of loading and unloading in the port will become 
impossible, and industry in the busiest part of Italy will 
be practically suspended. Loaded steamers are kept in 
port for uncertain periods, and, of course, at a great ex- 
pense, waiting to be unloaded. Onthe Passonova Wharf 
alone there are accumulated nearly half a million tons of 
coal, and in the meantime many factories in Lombard 
and Piedmont are closing their gates for want of fuel. It 
is not difficult to forecast what will be the immediate 
consequence of this situation ; English shipowners will 
refuse to take freights for Genoa under existing conditions; 
and German navigation companies will not accept cargoes 
for the Extreme Kast from the same port : insurance com- 
panies, alarmed at the ever-growing encumbrances which 
bring increased risks, are combining to raise their rates, 
and may even refuse to insure at all.” 

This condition, which is, of course, more acutely felt in 
a greit centre of distribution like Genoa, prevails more 
or less all over Italy, so that it may readily be imagined 
that the dislocation of the service will have a very un- 
favourable influence on the Milan Exhibition, both 
as regards exhibits and visitors. It is difficult to under- 
stand why any goods have been sent from this country 
vid Genoa, since it has been well known for a long 
time past that consignments from that port to Milan 
not infrequently did not arrive till weeks after they 
had been despatched, and that lately matters had grown 
a great deal worse. As bearing closely on this sub- 
ject, and illustrating the actual condition of affairs, 
we reprint extracts from a letter we have recently re- 
ceived :—‘‘ Messrs. decided tosend not only models 
of British battleships and cruisers, but were at consider- 
able pains to get ready a splendid model of a 24-knot 
monster liner, and despatched them, with a representa- 
tive to look after them. They have been here (Genoa) 
over a week, and not only are they still here, but 
they seem likely to remain here for an indefinite 

eriod; and this in spite of the efforts of all who could 

ring any interest to bear in any way. We have given 
no one any peace who had to do with the matter, from 
the highest to the lowest officials between Milan and 
Rome. Letters and telegrams to officials received the 
unvarying answer that it was not their fault, that it all 
depended on the Direzione delle Ferrovie at Rome, who 
did not caey them (the authorities at Genoa) the wagons, 
and if they did not have them, of course they could not 
give them out. And so it goes on in a vicious circle; no 
one is responsible, and nothing can be done. The models 
in question require nine trucks. If the promises made be 
kept, there is no hope of anything being done much 
before April 8; meanwhile, all these costly models are 
lying out on barges. No one could believe the actual 
state of affairs here; the damage to commerce is simply 
incalculable ; the port is full to overflowing of goods of 
every description, as no wagons are forthcoming to carry 
them away, and various establishments in the north are 
having to close, as they have consumed all their coal, 
and there are no means of conveying more to them from 
the thousands of tons overflowing the quays of Genoa. 
As it was impossible to land more coal here, steamers 
have gone to Savona to unload, and after filling the 
whole of the port there, it is being deposited in the public 
streets as the only method of disposing of it. The only 
official satisfaction that oan be obtained with reference 
to the ship models in question, though some early facilities 
are promised, was that some more wagons were ordered, 
and that they ‘ hoped things would be better in August 
or September.’” 











TreunicaL CoLieck (Finspury) OLp StupEnts’ Asso- 
CIATION.—A meeting of old students, at which Sir Owen 
Roberts, M.A., D.C.L., J.P., has kindly consented to 
preside, will be held at the Technical Col Finsbury, 
on May 8, at 8 p.m. Any old student who has not 
received a notice of this meeting is invited to attend. 





Me. Rosert Kaye Gray.—Last Thursday evening, 
members of the Institution of Electrical Engineers pre- 
sen to their pist-president, Mr. Robert Kaye Gray, 
his portrait done in oils. This has been painted by Miss 
Bright, daughter of the late Sir Charles Bright, a past- 

esident of the Institution. It will be remembered that 

is3 Bright has painted the portraits of two Presidents 
of the Institution of Civil Engineers—namely, of Sir 
William Preece and Sir Guilford Molesworth. She is 


now engaged on the portraits of Sir Walter Phillimore, 
and of General Sir Godfrey Clark, the latter being 
Groom-in- Waiting to the King. 





‘*‘NAVAL ENGINEERS AND ADMIRALTY 
POLICY.” 


To THE Eprror or ENGINEERING. 

Sir,—In_ the discussion on the subject of watch-keep- 
ingin the Royal Navy, there has not been anything said 
for the engine-room artificer, Royal Naval Reserve. 

Some 360 engineers of twenty-one to forty years of 
age, the majority of whom held first or second-class Board 
of Trade certificates, and who are at present in charge of 
the engine-rooms of ships of the mercantile marine, 
joined this branch. Are these men when called up for 
service in times of emergency to find that they are to 
be under the orders of the stoker watch-keeper ? 

There is nothing more likely to cause friction in the 
service than to take away the legitimate work of the 
engine-room artificer. 

t is now well known that on one of the battleships 
the engine-room artificer staff has been reduced by six, 
and that ten stokers are being trained as watch-keepers 
in their place. This shows exactly what the Admiralty 
policy is to be. 

If stokers are to have the warrant rank, which engine- 
room artificers admit they ought to have, by al] means let 
them have it, but do not take away from the skilled 
mechanics the work they are much more fitted to do. 

Tam, Sir, yours faithfully, 
Ernest Pout, E.R.A., R.N.R. 

441, Southwark Park-road, London, S.E. 





To THE EpiTor or ENGINEERING. 

Sir,—There appears to be such a wide difference be- 
tween the state of affairs that actually exists in the engi- 
neer branch of the Navy and that which ‘‘ Naval 
Officer,” in his replies to some of the questions of Mr. 
Geo. Hepburn, which were published in the letter of this 

entleman in the issue of ENGINEERING of the week before 
ast, imagines to exist, that a further explanation appears 
to be necessary. For instance, in his answers to Questions 
1, 2, and 3, ‘‘Naval Officer” states that the engineer 
officers have absolute control of all the men of the engine- 
room department, when they are working in that depart- 
ment ; but they have no power to inflict punishment on 
the men. The whole essence of the matter lies in the 
fact that this very absence of the power to punish mili- 
tates against the control of the engineer officers over 
their men. 

The engineer officers maintain that, as many depart- 
mental offences are of a technical nature, they are the 
most fitted of any officers to appreciate the gravity of 
such technical offences, and to adjudicate on them. 

** Naval Officer ” agrees, however, so far with the engi- 
neer officers in saying that the same power of punishment 
already delega to the second in command, and the 
senior marine officer, might also be delegated to the engi- 
neer officer. His further remark, that the majority of 
engineer officers do not desire it, is beside that point, and 
also incorrect. The importance of the matter, however, 
lies not so much with what the engineer officers desire as 
what is necessary for the Service. 

The reply to Question 4 evades the point that the 
engineer branch, although officially termed as civil, is 
really a part of the military organisation of the Navy, 
but is not officially included in the military branch. This 
is an anomaly. The term ‘‘military branch” has, no 
doubt, as ‘‘ Naval Officer” says, been, from long usage, 
confined to those who fight the guns, &c.; but seeing that 


absolutely in the hands of the engineer officers, and 
that they are also responsible for the proper efficiency 
of the machinery by which the ship is steered, the 
guns are worked, loaded, and fired, the torpedoes 
propelled and fired, the search-lights worked, &c., 
and that the ship could not possibly exist without 
their services, surely these officers are really entitled to 
be considered and treated as a military branch. Are not 
mobility and all the other things just mentioned as im- 
portant factors in military or fighting efficiency as the 
control of gun-fire? The time has come to extend the 
term ‘‘ org ¥ and to include in it the engineer branch. 
Question 5. If ‘‘ Naval Officer” will consult the Navy 
Estimates, or look at the scheme of complement of a 
modern battleship or large cruiser, he will find that ‘‘A 
Naval Engineer” is right and that he is wrong, -and that 
in the complement of a ship, as stated above, and of the 
whole nav ey one-third,er more.are of theengineer 
branch, and with destroyers and torpedo craft this 
branch forms even a greater proportion of the whole 
complement. 
In the reply to Question 6 ‘‘ Naval Officer” agrees that 
a naval court martial is composed exclusively of executive 
officers, and quotes the Neval Discipline Act as the 
authority for this state of affairs. This was all right in 
olden days, but in these days of an engineering navy it 
is time the Naval Discipline Act was amended. A civil 
court on shore may not be composed of experts in the 
memey we branch to which the accused belongs, but it 
as at least a judge and jury in addition to counsel. 
In a naval court martial, however, the members of the 
court are of one class of officera only, who are both judge 
and jury. Ifit should happen that an engineer officer 
is under trial ‘ore such a court on a technical offence, 
justice can fail from the inability of the judges to appre- 
ciate technical matters, on account of their want of pro- 
fessional training or engineering knowledge ; or if the 
prisoner has the advantage of a clever engineer advocate, 
the verdict may be decided more upon the ability of the 
advocate than upon the merits of the case. 
In answer to Question 7, ‘‘ Naval Officer” states that 
the position of a captain of a ship is analogous to that of 
the manager of a private firm in the matter of corre- 





the motive power and the mobility of the ship are | Pe 


private firms to attempt to suppress the heads of depart- 
ments by ignoring their signatures to professional reports, 

Question 8. With reference to the length of training of 
engineer cadets at Keyham College, it is stated in the 
instructions for entry and examination of officers, on 
pages 868 to 871 of the current Quarterly Navy List, 
that the full period of training for engineer cadets w’|] 
be five years, but that at the end of four years’ training 
such commissions as may be available will be offered io 
cadets in their order of merit. This is slightly different 
from ‘‘ Naval Officer’s” statement that ordinary cad+is 
remain at Keyham for four years, and backward cadets 
for five years. The assertion of ‘‘ Naval Officer” that about 
one-quarter of the engineer cadet’s time at Keyham is 
devoted to general educational subjects unconnected with 
engineering also appears to be incorrect. In the syllalus 
of yearly examinations held at Keyham, and stated on 
page 871 of the Quarterly Navy List, there is not one 
single subject mentioned which is not connected with 
engineering. 

Goestion 9. Again ‘‘ Naval Officer” is wrong in saying 
that engineer sub-lieutenants serve for about 24 years as 
such. ‘The first twenty senior engineer sub-lieutenants in 
the April Navy List have al y served for nearly four 
years in that rank, having obtained their commissions in 
July, 1902; add to this eight years as engineer-lieutenants 
before these officers can wear 24 stripes on their uniform, 
and it will be seen that the time stated by a ‘‘ Naval 
Engineer” in his reply to this question is the correct one. 

In his answer to Question 10, ‘‘ Naval Officer” goes a 
bit off the track, and it is not easy to follow him in his 
reasons when he says that the more important position is 
that of “‘ chief” a a large cruiser. This point was not 
raised by Mr. Hepburn, but surely the ‘‘chief” of a 
modern battleship is quite as important as the ‘‘ chief ” of 
acruiser. Let us consider the Dreadnought, for instance. 

Question 11. As a set-off against the earlier age of 

romotion to the rank of commander in the executive 

ranch, ‘‘ Naval Officer” states that only about one-half 
of the executive lieutenants get promoted to commander’s 
rank. This may be so, but all those who are not pro- 
moted can retire at the age of forty-five on 300/. per year, 
or, if allowed to retire at the age of forty, on 200/. per year. 
An engineer-lieutenant, if not promoted, is not allowed to 
retire until he is forty-five years of age, when his retiring 
allowance is 150. per year. It is not correct to say that 
every engineer officer will become an engineer-commander. 
The principle of selection exists in the engineer branch to 
this extent—that officers who are unfit are not promoted ; 
but in the case of those who are promoted to engineer- 
commander, they are not allowed to retire until they reach 
the age of fifty. Even if an engineer-commander could 
retire at the age of forty-five, he would get very much less 
retirement allowance at this age than would the executive 
lieutenant. 

Question 12. If the demoralising principle of appoint 
ing junior engineer officers to senior positions, without 
giving them the pay of such senior position, has been 
stopped, then another equally unjust system has been 
introduced, which brings back the former state of affairs, 
for engineer-commanders, who are promoted to that rank 
in the ordinary course of seniority, are not allowed to 
receive the pay of that rank, but are kept for four years 
after promotion on the pay of senior engineer-lieutenants. 

Question 14. ‘‘ Naval Officer” must be very ignorant of 
the King’s Regulations in saying that there is no necessity 
for an engine-room artificer to have served any apprentice- 
ship before he enters the Navy. If he will look at Ap- 
ndix VI., Part I. of the Addenda to the Regulations, 
1904, he will find a very full list of the practical require- 
ments of all candidates for the rating of acting engine- 
room artificer. P 

Question 18. ‘‘ Naval Officer” does not directly reply 
to this question. Of course, the engineer belongs to the 
engineer branch ; but is this branch a civil branch or a 
ailinens branch ?. If the engineer officer is not a “‘ civil’ 
officer, what is he? Lord Selborne recognised the engi- 
neers as combatant officers, and gave them combatant 
titles ; so, perhaps, ‘‘ Naval Officer” can explain why they 
are not ‘‘military” officers, taking reply to Question 4 
into consideration. 

In replying to Question 19 ‘‘ Naval Officer” does not 
appear to have examined closely into the matter. The 
rates of pay laid down for the future engineer officers, on 
page 859 m= | the current quarterly Navy List, are higher 
even than the improved rates of pay shown on the same 
ge for existing engineer officers—especiall the 
junior ranks ; and in awarding these so-called improved 
rates of pay faith has not been kept with the existing 
engineer officers, as, although they were promised 24s. 
a day asengineer - commanders, they continue for four 
years, as previously stated, to receive the lower rates 
of pay of engineer-lieutenants. In other and higher 
ranks in the engineer branch improvements in pay have 
been neutralised by the loss of allowances. 

‘* Naval Officer” is quite wrong in his answer to Ques- 
tion 20, and if he turns to the reply of ‘‘ A Naval Engi- 
neer” to this question he will see why. : 

With regard to the answer to Question 22, it must be 
perfectly evident that the administration of such a large 
and important portion of the Navy as the engineer branch 
would be much more efficient if there were an enginecr 
officer on the Board of Admiralty. Compare the present 
state of affairs with thatof a large private firm when the 
engineer manager is also on the board of directors. k 

a 23. The ‘“‘great concessions” referred to by 
“Naval Officer” have never kept pace with the develop- 
ment of naval engineering and the increase in the !e- 
sponsibilities of the engineer officer® Most of the exist- 
ing engineer officers, when they entered the Navy, °F 
their parents or guardians, felt sure that the position must 





spondence. This is not so. It is not the practice in| 





bean improving one, owing to the advance of engineering 
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diy methods by the new system ; but the average ‘‘great 
concession” has been an occasional increase of 1s. per day. 

‘‘ Naval Officer” should not forget that a great many 
of the present engineer officers joined the Navy under a 
bond of 4002. to 500/. to serve a certain number of years. 
This bond showed that the Admiralty had a.good idea 
that their. ‘great concessions” would not keep pace with 
the great increase of responsibilities certain to come as 
engineering developed, and recognised that the engineers 
would be dissatisfied. I think a much better plan would 
have been to give a recompense for extra duties and re- 
sponsibilities as they came along. May I add to the 
scriptural allusion of ‘‘ Naval Officer” the quotation, 
‘** The labourer is worthy of his hire?” 

I must deny that “‘all the present officers entered the 
service with their eyes open, on a definite contract,” &c. 
Many of the present officers entered the Navy before the 
days of the Whitehead torpedo, with its accompanying 
complicated ey of various kinds ; before the days 
of hydraulic gun-working machinery ; electric lighting ; 
high-pressure steam ; water-tube boilers and compound 
engines ; turbine engines ; oil fuel ; oil engines, &c., &c. 

May I call ** Naval Officer’s” attention to the fact that, 
in 1902, engineers from private colleges would have 
nothing to do with the Navy ; they evidently did not see 
many of the “‘good prospects of a career” he speaks of. 
The present officers were not ‘‘forced” into the Navy 
certainly, but being there, were ‘‘forced” to stay, as 
witness the bond spoken of above, and the Hearson case. 
I thank a ‘‘ Naval Officer” for the reference to the 
parable of the labourers in the vineyead. Certainly the 
engineers only entered the naval vineyard at the eleventh 
hour; but see what engineering has accomplished in such 
an hour! The old sailor-type of man, who entered at the 
first hour, has got a much better position in all respects 
than the engineer-man of the eleventh hour; but in 
addressing the discontented labourers who entered the 
vineyard early in the day, the master of the vineyard said, 
“*T will give unto this last even as unto thee,’ and 
they received every manapenny.” The engineers have 
not yet got the penny, and that is the cause of all the 
trouble, 

I remain, yours faithfully, 
One Wuo Wants His Penny. 








“THE LAWS OF FRICTION.” 
To THE EpDITOR OF ENGINEERING, 

Sir,—It is very good of Mr. Ball to have taken such 
trouble in further explaining his experiments with the 
supported beam, but what I contend is that the meeting 
of the supports on the medial line proves nothing in re- 
lation to friction, as, however the frictional effects are 
changed, the result is bound to be the same. 

Mr. Wimperis, though first referring to my criticism 
as fallacious, goes on to explain and confirm my conten- 
tion in greater detail than I had thought necessary. 

Yours truly, 
E. GODFREY BREWER. 

3, Crosby-square, London, E.C., April 5, 1906. 





To THE Eprror or ENGINEERING. 

Sir,—In the variation of this experiment, suggested 
by Mr. Huxham, tke rod is of uniform weight per 
inch run. If the rod is not uniform, but tapering, or if 
weights are hung upon it, the points of support, on being 
moved inwards, meet below the centre of gravity. The 
experiment can be performed in two dimensions. Support 
a book or plate, uniformly or ununiformly loaded, on 
three finger-tips, and slide the points of support inwards. 
If they always form the corners of an equilateral triangle, 
they meet below the centre of gravity. If two fingers 
are kept apart, and the third is moved so as to bring all 
three into one line, the centre of gravity will be in 
that line. 

Yours faithfully, 


Westminster, April 6, 1906. A. P. TROTTER. 








MOTOR-BOATS FOR INLAND NAVIGATION. 
To THE EpiTor OF ENGINEERING. 

_ Srr,—In view of the rapidly-increasing interest which 

is being evinced in the question of internal-combustion 

motors, both for fluvial and marine commercial naviga- 

tion, will you kindly permit me to make a suggestion 

through the medium of your columns? 

If such motors are to be really successful, three points 
are of paramount importance: they must be simple, 
reliable, and economical. Petrol or benzoline is, of 
course, absolutely out of the question asa fuel. It is too 
expensive and toodangerous. Ordinary refined petroleum 
or kerosene, while quite suitable for comparatively small 
powers, is still too expensive for medium and high powers, 
say 20 horse-power and upwards. What is wanted is a 
thoroughly simple motor which will burn crude or resi- 
dual oils successfully, even in small sizes of, say, 10 horse- 
powerand upwards. Such a motor, costing less than one- 
sixth of a penny per brake horse-power per hour, would 
solve the problem, and most certainly defy the competi- 
tion of either steam, suction or compressed gas. 

‘he question is, Does sucha motor exist to-day? One 
that, even as small as 10 horse-power, will run with abso- 
lute Sy a on crude oil without tarring up or giving 
trouble in the rovgh-and-tumble duty of everyday 
work. I think such a motor is to be found, and my sug- 
gestion is that the makers, or representatives, of marine 
011 motors should subscribe to a common fund, to be vested 
in a committee of independent consulting engineers, for 
the parpose of carrying out thoroughly exhaustive inde- 
pendent tests with such motors as should be offered for 
Colo petition. 

\midst the conflicting claims which are put forward on 
1alf of the various motors on the market to-day, it 


would be, indeed, a boon to know, on the irrefragable 
testimony of such a committee of experts, how far the 
internal-combustion marine-motors at present can satisfy 
these exacting demands. A thoroughly reliable reversing 
gear is, of course, as essential as a reliable motor; of 
which, indeed, it forms an integral part. I would sug- 
gest, therefore, that the power at the brake should be 
transmitted continuously through the reversing gear, and, 
further, that such gear should be operated in the reverse 
direction under brake load as often as is reasonably con- 
sistent with average daily requirements in ordinary work. 
The tests, to be of real value on the score of reliability, 
should 4 continued daily for at least ten hours during 
one week. 


Bath, April 2, 1906. 


Yours truly, 
Lux. 








PETROL AND OIL-ENGINES. 
To THE Eprror or ENGINEERING. 

Srr,—In your Notes of last week’s issue I observed, on 
reading over the ‘‘ evidences afforded by Mr. Bernard B. 
Redmond in his Jecture at the Society of Arts,” that a 
departure had been made in Messrs. Kérting’s engine by 
the fitting of a piston-rod and guides with the object of 
eliminating the side thrust on the cylinder walls. This 
is a decided step in the right direction, as the wear and 
tear caused by connecting-rod side thrust on the cylinder 
walls means leaky pistons and loss of efficiency. The 
high temperature imparted to the piston of an internal- 
combustion engine is one of the important points to be 
seriously considered in the design and manufacture of 
these engines; the aim is to arrive at the highest efficiency, 
with the minimum friction to prevent leakage. When 
motor-car engines begin to lose power, new piston rings 
are often resorted to, with little effect, the side thrust 
having already done its work in grinding the cylinder as 
well as the piston outof itsoriginal shape, and however little 
that may be, new rings will not improve matters, but rather 
tend to increase the inefficiency, inasmuch as these new 
rings cannot fill the oval shape already made until they 
have ground themselves into it, or the cylinder into the 
rings. It will thus be seen that, independent of the heat 
question, which is a study of itself, the idea of introducing 
a piston-rod and guide will lessen, to a large extent, the 
piston difficulties on all explosive engines so fitted. 

This question recalls to me a petrol engine patented 
some time ago by Vickers Sons and Maxim, which 
relieves the cylinder walls of side thrust, and at the same 
time, by means of an inverted connecting-rod, builds upa 
compact design. An engine of this nature, or of any 
dele nature, where the cylinder walls are not subjected 
to side thrust, is well worth the serious consideration of 
all motor-car and motor-boat builders. 


Yours faithfully, 
March 26, 1906. PETROL. 








PATENTS IN ROUMANIA. 
To tHe Epitor or ENGINEERING. 

Srr,—The Roumanian Government has just passed a 
patent law. Patents are granted without examination, 
and without any guarantee of novelty, utility, or legality. 
All inventions patentable in this country can be protected 
in Roumania, except foods for men or cattle, medicines, 
healing or disinfecting devices ; but inventions connected 
with war, or Government monopolies, can be appropriated 
by the Government on such terms as the court may con- 
sider just. Patents last for fifteen years, except when 
imported from abroad, and patents of addition for ten 
years. Up to July 13 patents can be granted for inven- 
tions already patented abroad to expire with their home 
patent; but after July 13 nothing can be patented that 
has been patented more than six months abroad, or has 
been published in any country sufficiently to enable the 
working to be properly performed from such description. 
The costs of patents are two or three times those of this 
country. 


Yours truly, 
W. P. THOMPSON AND Co., 
Chartered Patent Agents. 
6, Lord-street, Liverpoo), April 7, 1906. 





RernrorckD-Concrete ARcH Foot-Brincr.—At Playa 
del Rey, in California, there has recently been con- 
structed a fine example of a reinforced-concrete arch 
foot-bridge. It is 205 ft. long, and has a clear span of 
146 ft., the rise of the arch being 18 ft. The arch itself 
is formed of three reinforced concrete ribs, each 14 in. 
thick and 24 in. deep at the centre; the depth includes 
the floor, which is 4 in. The abutments are formed of 
beds of concrete strengthened by grillages of rails, and 
they are carried on pile foundations. The arch springs 
from points only slightly above the normal river-level. 
The spandrel and cross-walls at the abutments form 
boxes which are filled with loose stones, and not with 
concrete. Four angle-bars are placed in each rib, one 
in each corner, and these form the reinforcement. 
The bars are 35 in. by 24 in. by } in., and are con- 
nected vertically by 14-in. }-in. flat bare. The trans- 
verse beams are each mete de by a 24-Ib. rail, to the 
ends of which iron plates are riveted, which form brackets 
to reinforce the knee-braces at the connections of the 
transverse and main beams. ‘The transverse beams are 
6 in. wide. A network of g-in. square bars placed 5in. 
apart, and arranged diagonally across the bridge, is used 
as a reinforcement for the floor. Seven weeks were 
allowed to elapse after the concrete had been put in place 
before the centres were struck, and a settlement of § in. 
was then noted. This, however, increased to 4 in. during 
- Naame day, after which no further settlement was 
observed. 








MISCELLANEA. 


A Srno-Beicran Chamber of Commerce has recently 
been opened in Brussels, Boulevard de la Senne, the 
object of which is to facilitate the export of Belgian pro- 
ducts to the Far East, and more especially to China. 


According to the ‘‘ Marine Rundschau,” the battleships 
of the First and Second Fleet went out for manceuvres 
on March 1. The scouting vessels made several recon- 
naissances in the Baltic and North Seas. The turbine 
cruiser Lubeck, equipped with German Pareons turbines, 
shared with other ships in the scouting operations, the 
weather ame | rt of the time being very severe. The 
Lubeck proved herself in every sense of the word a good 
sea boat, of excellent mancuvring qualities. 

recently read before the Royal Sanitary 


In a peger 
Institute, Dr. Rideal gave particulars of the methods of 
avoiding smoke adopted by thirty-eight manufacturing 
firms, in respect to whose chimneys no smoke nuisance 
had been observed for six months. Of these three had 
met the difficulty b men | gas-engines, and twenty - 
eight of the others burn Welsh coal or anthracite, either 
alone or in combination with other Only four 
ap to have solved the problem of avoiding smoke, 
and at the same time burning only bituminous coal, and 
no details are given in the paper of the methods adopted. 


A new slide-rule, designed by Lieut.-Colonel F. J. 
Anderson, is now being put on the market by Mr. L. 
P. Casella, of 11, 13, and 15, Rochester-row, 8.W. Whilst 
of only the same length as the ordinary 10-in. rule in such 
common use, it appears that the new rule is four times 
as accurate, as the scale has a total length of about 
40 in., being divided up into lengths, successive portions 
of which are engraved one below the other on the rule 
and the slide. Each of these portions of the scale is 
numbered, and if a number in, say, scale length No. 1 
is to be multiplied by another on scale length No. 3, say, 
the answer will be found on scale length No. 4 if the 
right hand of the slide protrudes from the rule, and on 
line 5 if the left-hand end projects. In other words, the 
scale length number of the product is equal to the sum of 
the scale length numbers of the factors if the right-hand 
end of the slide projects, and one more if the left hand 
projects. A corresponding rule applies in the case of 
division, so that there is no difficulty in knowing on which 
line any product or dividend is to be read. 


The annual meeting of the Iron and Steel Institute 
will be held at the Institution of Civil Engineers, Great 
George-street, 8.W., on Thursday and Friday, May 10 and 
1l next, commencing on each day at 10.30 a.m. The 
usual business meeting will form the first portion of the 
proceedings on the Thursday, when the annual report 
will be read, new officers elected, and the Bessemer and 
Carnegie medals awarded. The following is the list 
of papers that are expected to be submitted:—1. ‘* The 
Influence of Silicon, Phosphorus, Manganese, and Alu- 
minium on Chill in Cast Iron,” by Mr. E. Adamson 
(West Hartlepool); 2. ‘‘ The Influence of Manganese on 
Tron,” by Professor J. O. Arnold (Sheffield); 3. ‘‘The 
Relation Between Type of Fracture and Microstructure 
of Steel Test-Pieces,” by Mr. C. O. Bannister, Assoc. 
R.S.M. (London); 4. “Cemgeenion of Steel Ingots in 
the Mould,” by Mr. A. J. Capron, M. Inst. Mech. E. (Shef- 
field); 5. ‘‘The Manufacture of Rolled Solid-Steel Car 
Wheels and Tyres,” by Mr. P. Eyermann (Wisconsin) ; 
6. ‘* Brittleness in Thin Steel Sheets,” by Mr. E. F. Law, 
Assoc. R.S.M. (London); 7. ‘‘Chain-Making Machi- 
nery,” by Mr. E. Lelong (Couillet, Belgium); 8. “* The 
Use of Oxygen in Removing Blast-Furnace Obstruc- 
tions,” by Mr. C. de Schwarz (Liége); 9. ‘* Volume and 
Temperature Changes Occurring During the Cooling of 
Cast Iron,” by Professor Thomas Turner, M.Sc., Asscc. 
R.S.M. (Birmingham): 10. ‘*The Influence of Copper 
in Steel,” by Mr. F. H. Wigham (Wakefield). The follow- 
ing reports on work carried out during the past year 
by holders of Carnegie Research Scholarships will also be 
submitted :— (a) ‘‘ Hardness of the Constituents of Iron 
and Steel,” by Mr.-Henry C. Boynton, D.Sc., Cambridge, 
U.S.A.; (b) *‘ Heat Treatment of Wire,” by Mr. J. 
Dixon Brunton, Musselburgh ; (c) ‘‘ Quaternary Steels,” 
by M. L. Guillet, D.Se., Paris ; (d@) Influence of Carbon 
on Cast Iron,” by Mr. W. H. Hatfield, Shetfield; (e) 
“The Preparation of Carbon-Free Ferro-Manganese,” 
hy Mr. E. G. Ll. Roberts and Mr. E. A. Wraight, Assoc. 
R.S M., London ; (/) ‘‘ Deformation and Fracture in Iron 
and Steel,” by Mr. Walter Rosenhain, B.A., B.C. E. (Bir- 


mingham). The annual dinner of the Institute has been 
tponed to July 27, following the joint meeting to be 
eld in London of the members of the Iron and Steel 


Institute and the American Institute of Mining Engi- 
neers, which is to open on July 24. The Lord Mayor of 
London has consented to act as chairman of the London 
Reception Committee, and will give an evening reception 
at the Mansion House. 








Contracts.—The Canadian Government has placed an 
order with Meesrs. Vickers Sons and Maxim, Limited, 
for an ice-breaker steamer. The object of this craft is to 
keep the St. Lawrence clear of ice in the winter season. 
From the experience acqui with a similar steamer in 
the Baltic, it is believed a good navigable channel can be 
maintained as far as Montreal ; and if this proves to be the 
fact, it will be of great importance to Canada, and will prob- 
ably lead to the construction of a fleet of ice-breakers. — 
Messrs. Clarkson, Limited, Chelmsford, have received 
orders for over fifty ‘‘Clarkson” omnibuses for London, 
and have entered into contracts for three years with some 
of the largest London omnibus companies, for the regular 





supply of this type of motor omnibus, 
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THE EFFICIENCY OF SURFACE- 
CONDENSERS,* 
By Professor R. L. Weicuton, M.A. 
PRELIMINARY. 
To those who have had occasion to examine the subject 
at all closely it has for long been ap t that the surface- 
condenser, as usually designed and worked, was wasteful 
of both surface and capacity. It was equally apparent 


that improvement could only be arrived at and demon- 
strated by ex ment on actual condensers. The writer 
had for years back intended to take up the subject experi- 


the opportunity 


mentally, and about eighteen months 
by a gift to the 


of effectively doing so was at last afforded 


Fig.1. 


CONDENSERS 
Nw 2483. 





| useful in the designing and proportioning of condensers 


enone. and the writer, therefore, has great pleasure in 
ying them before the Institution. 

The general —_— of the efficient action of surface- 
condensers will be illustrated pd reference to results from 
two types of condensers: first, the type which is generally 
in use at the present time, and second, the type above 
referred to as embodying several novel features. For the 
sake of clearness they will be referred to in what follows 
= the ‘‘Old Type” and Nos. 1, 2, or 3 of the *‘ New 
| Type.” 

2.—DescrIPTive, 

A. Condensers :—1. Old Tupe.—Figs. 1 and 2 show in 
transverse section and in plan the design of'this type 
as used in the experiments. This condenser forms 





Fig. 2 
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SECTION THRO’ A.B. 


SECTION THRO’ C.0. 


engineering department of Armstrong College, Newcastle- 
on-Tyne, of three condensers, specially designed for use 
mm conjunction with the experimental engines in the 

lege laboratory, and fitted with such mountings and 
applivnces as the writer Considered desirable or necessary 
or experimental purposes. These condensers were pre- 
Sented to the college by Messrs. Richardsons, Westgarth, 
and Co., of or . They are of a type to which the 
name ‘‘Contraflo” has been given, and embody in their 
design certain novel features, the utility of which 
never before been brought to the test of full and accurate 
experiment. 

The results obtaincd from a very extensive series of 
trials were of such a character as was thought might prove 


* Taper read before the Institution of Naval Architects, 
April 5, 1906. 
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SECTION THRO’ A.C.D.E. SECTION THRO’ A.B. 

a normal part of the experimental engines in the labora- 
tory. It will be noted that the ro an ment 
are of the usual character for vertical engines of the kind 
shown in the figure. The total condensing surface on the 
trials was 170 square feet. The tubes are ; 

diameter by 4 ft. long between tube plates, and are pitched 
lys in. centre to centre. The condensing water enters at 
the bottom and leaves at the top, after circulating twice 
a the tubes, thus giving an effective tube-length 
of 8 ft. 

2. New Type.—No. 1 condenser of this type contains 
170 square feet of surface. It has tubes } in. in external 
diameter by 4 ft. long, pitched 1} in. centre to centre. 
The condensing water circulates five times through the 
tubes, thus giving an effective tube-length of 20ft. This 
condenser proved itself much too large for even the maxi- 
mum quantity of steam the engines could take, and No. 2 
| was, therefore, made, containing only 100 square feet of 








TER OUTLET 


in. in external | Th 


4 ft. long by l-inch pitch. The water was at first 
made to circulate eight times, thus giving an effective 
tube-length of 32 ft. Alterations were subsequently 
|made to the condenser doors, and a circulation of four 
| times was adopted, giving an effective tube-length of 
116 ft. No. 2 condenser is shown in Figs. 3 to 6, which 
| figures will serve to illustrate the new type generally. 
|The drawing, it is hoped, is self-explanatory. No. 2 
| condenser proving also of very ample size for the amuunt 
lof steam available, it was decided to build a still 
, smaller condenser of exactly the same transverse sec- 
tion as No. 2, but with tubes only 2 ft. 6 in. long, giving 
a surfate of 62 square feet. his is No. 3 condenser. 
| It is exactly the same as No. 2 in every respect ex- 


Det and having tubes § in. in external diameter by 

































































SECTION THRO'A.C.0.E. 


SECTION THRO'A.B. 


|cept in the tube-length. The water circulating four 
times gives an effective tube-length of 10 ft. A trans- 
verse section, which serves for both condensers 2 and 3, 
is given in Fig. 1 for comparison with the old type. 
@ position of the condensers on trial is also shown in 
this figure. ‘ 
It will be noted that a leading feature of this type of 
condenser is compartment-drainage of the feed-water. 
(See Figs. 3to 12.) The condenser is divided into three 
components by two diaphragms, somewhat inclined 
to the horizontal, and the water of lensation in each 
of the three compartments is drained off directly from 
that compartment, so that the surfaces in the lower com- 
partments are unimpeded in their condensing action by 
water from the upper compartment flowing over them. 
As the major part of the condensation, even at fairly high 
rates of condensation, is completed in the highest sections 
| of surface on which the steam first impinges, the import- 
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ance of this feature is apparent, and its influence will be 
seen on the results, 

Other features of the type are the abolition of the 
steam space, and the substitution of a mere passage of 
such shape and section as will secure the distribution of 
the steam over the whole length of the tubes, the tubeless 
passages connecting the compartments with each other, 
and, generally, the means adop for promoting uni- 
formity of flow of vapour over the whole tube-surface, 
and throughout the whole condenser section. 

Care was taken that in all cases the tubes were in u 
clean state when the trials an, so that the different 
types might be on the same basis in this respect. In 
Figs. 7 to 9 and Figs. 10 to 12 are shown alternative 
designs on the same principle for rectangular and circular 
sections respectively. 

B. Air-Pumps.—A very large number of trials were 
made, both on the old and on the new condensers, with 
the air-pump attached to the condenser of the experi- 
mental engines in use. This pump is of the usual ver- 
tical single-acting bucket type, driven by levers from the 
L.P. cross-head, in the fashion common in marine prac- 
tice, and is 84 in. in diameter by 9 in. stroke. Throughout 
these trials the engines were run at a standard speed of 
140 revolutions per minute, thus fixing the pump capacity 

per unit time. The outline of this pump is shown on 
‘ig. 1. Subsequently it was decided to instal an air- 
pump driven izdependently of the main engines, with a 
view to test the effect on condenser-performance of 
variations in air-pump capacity, and of working on the 
so-called ‘‘dry ” air-pump system. 

A set of three-throw vertical air-pumps, electrically 
diiven and of the Edwards type, was therefore fitted and 
connected to the condenser by pipes. These pumps were 
purposely made of somewhat abnormal size, and_ the 
motor was capable of a very wide range of speed. Each 
pump was 8 in. in diameter by 8 in. stroke, and so 
arranged and fitted as to be capable of being worked 
single, double, or triple, in series~or in parallel, and with 
or without a cold-water spray in the base of the air- 
suction pipe. s 

It may be as well to note here that the condenser 
results, whether regarded in an absolute or a comparative 
sense, are in no degree due to oS capacity, either 
large or small, except where special mention is made of 
the fact. The context will show that at al], except very 
low powers, the original single air-pump was capable of 
giving as high a vacuum efficiency as the three new 
pumps at their maximum capacity, and that one pump of 
the latter, working at a capacity of 0.7 of a cubic foot per 
pound of steam condensed, was practically as good as all 
three pumps at their maximum speed. 


3.—SyYMBOLS AND DEFINITIONS. 


The following are the symbols used in the tables and 

diagrams :— 

S = Total condensing surface in square feet, reckon- 
ing the external tube-surface between the tube- 
plate. 

W = Pounds of steam condensed per hour as measured. 

W»= Pounds of steam condensed per hour reduced to 
heat units, and 

total heat of steam at release-pr. — tx ) 
=W 1070 
To reduce different L.P. cylinder-release pressures to 
one basis, the quantity of steam used is here given in heat 
units, and divided by a constant on the basis of a uniform 
release-pressure of 8 pounds per square inch absolute of 
saturated steam, and a uniform hot-well temperature of 
100 deg. Fahr. ’ ; 

Q = Quantity of condensing water in pounds per hour, 

as measured. 


Q 
w,, = Pounds of condensing water per pound of steam 
" condensed. 


Ws 

«= = Pounds of steam condensed per square foot of 

» condensing surface per hour. 

V; = Vacuum in inches of mercury as. recorded at 
condenser top. a 

V» = Vacuum in inches of mercury as recorded at 
condenser bottom. 

V = Vz reduced to a barometer of 30 in. (NoTE.— 
When vacuum is referred to in the paper, it 
will, unless otherwise stated, always mean the 
vacuum at a 30 in. barometer.) 


i Vacuum due to temperature t-. 

t, = Temperature (Fabr.) of condensing water at inlet 
to condenser. 

t. = Temperature (Fabr.) of condensing water at outlet 
from condenser. 

‘» = Temperature (Fahr.) corresponding to vacuum V. 
t- = Temperature of condenser at top, where exhaust 
steam enters. 7 
t. = Temperature of condenger at bottom, at air-pump 


suction. . 
tx = Temperature of hot-well (feed water). 
t = Length of each tube (inches). 


n Number of times condensing water circulates 
through the tubes. : 
lL. = Length of one tube-element, or effective tube- 


length (inches) = ni. : 

a = Internal sectional area of one tube (square inches), 
minus core section, if any. 

s. = External surface of one tube-element (square 
inches). 


= Surface-section ratio. 
= Surface efficiency. _The higher ¢. is for given 


value of t;, V and 5 the greater the amount 





of heat carried off by each pound of water per | 


square foot of surface, and therefore the greater 
the efficiency of the surface, and the less W, 


‘» = Thermal efficiency. The higher tu is for given 

to V, the less the heat wasted in the necessary 
process of condensation, and therefore the le3s 
the heat cost of the vacuum. 


Vv 
vy, = Vacuum efficiency. This ratio indicates the 
‘ comparative absence or rarefication of air in 
the condenser. Obviously, temperature within 


limits does not materially affect air pressure. | 


The higher this ratio rises, the more efficient is 
the air-pump, or the less are the air leaks or 
both, and vice versi. This is an efficiency 
which cannot of itse'f be credited to condenser 
design or poapeeten. It is due largely to air- 
pump, or workmanship or condition, as regards 
air-tightness of joints and engine stufting-boxes. 


4.—Metuop or Conpuctine TRria.s. 


In each case the condenser under trial was used to 
condense the exhaust steam from the experimental 
engines. A view of these engines, with condenser No. 1 
in position, is shown in Fig. 13. At the beginning 
of these experiments the engines were arranged for 





W 
each rate of condensation ( s)e separate series of trials 
| were made with varying quantities of condensing water 


(w)- The condensed steam and the condensing water 


were both carefully measured by the calibrated appliances 
attached to the engine-testing plant, and all the obser a. 
tions were seen to by trained observers, and were su})se. 


quently checked by the writer, before being recorded as 
correct. 

_The condensing water was obtained direct from the 
city mains, and its temperature, therefore, was beyond 
|control. As, however, the trials extended over sum:ner 


and winter, the inlet temperature ranged from s}out 
40 deg. to 65deg., and this enabled the effect of variation 
in inlet temperature to be determined with accuracy for 
| intermediate values, and for values somewhat exce: ling 
the maximum. It will be noticed that the curves are not 
given beyond 70 deg. inlet temperature, and in one 
diagram not beyond 60 deg. This is because the writer 
|did not think it advisable to draw conclusions going 
| materially beyond the range of the experiments. 

Several series of trials were made with a falling 
vacuum, as against a rising vacuum. It was found that, 
provided a sufficient interval elapsed between any two 
consecutive trials, there was no sensible difference in 
result as between falling and rising vacuum conditions, 








Fic. 13. Experimentat Encinrs Fittep with Conpenser No. 1. 


uadruple expansion, and as such they weie retained 
throughout. The cylinders were 7 in., 104 in., 154 in., 
and 23 in. in diameter by 18 in. stroke. The same boilers 
also ma steam throughout, so that the conditions for 
the different condensers were as constant as possible. The 


steam was superheated to an average of some 50 deg. | 


Fahr., as ascertained by a thermometer on the high- 
pressure cylinder steam-chest. The maximum steam 
pressure was 210 lb. per square inch. There was little or 
no appearance of water at any of the piston or valve-rod 
stuffing- boxes. 

The intention was, that while every condition once 
fixed upon should be kept as uniform and constant as pos- 
sible throughout all the trials of a series, the general con- 
ditions should be such as to represent fairly those occurring 
in practice with a condenser attached to a reciprocating 
steam-engine. The number of individual trials made 
amounted in all to some 400. These are not all recorded 
here. A considerable number were carried out before the 
methods best adapted for yielding the maximum informa- 
tion were arrived at. Ultimately the following method 
was adopted :— 

For a given condenser the engines were adjusted for 


any required rate of condensation ( 5 ) Then a series of 


trials— generally five—were made at this rate with 
different quantities of condensing water up to the maxi- 
mum available. Great care was taken that the intervals 
between trials were of sufficient duration to permit of 
the new conditions attaining stability in all cases. For 


If, however, the interval should in any case be insuffi- 
cient to permit of stability being attained, the results 
| recorded would, of course, inconsistent and palpably 
| erroneous. A 
The ibilities of air-leakage in these trials were con- 
siderable. Not so great, of course, as they would be ins 
| large and complicated system, with, say many auxiliary 
engines exhausting into it, but greater than in the case of 
a single condenser attached to a single engine in a com- 
| pact fashion, with few pipes and joints. The old type of 
|condenser had the advantage in this respect on these 
| trials. Forming as it does a portion of the engines, with 
the air-pump chamber cast along with it, there are no 
connecting pipes with joints exposed to the vacuum. 
Leaky joints are, however, a mere matter of workmanship 
and attention. The chief sources of air leakage were 
common to all the condensers—viz , the piston and valve- 
rod stuffing-boxes of the engine cylinders. The effect of 
| these was noticeable at low rates of condensation, when 
| not only the L.P., but the second 1.P. cylinder and its 
valve-rods were generally working below the atmospheric 
pressure. : 
Clearly, unless it were possible to reduce the air leakage 
to, and maintain it at, some controllable minimum, fairly 
uniform in amount for all the trials, the results would 
|show no consistency, and any attempt at comparative 
| analysis of these results woul be hopeless. No series 0 
| trials was therefore entered upon until the value of the 


ratio Vv. was such as to indicate that the leakage was 
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normal, and under the control of the air-pump to a 
degree which will be seen later on. 

Two vacuum gvuges as well as a mercury column were 
used on each condenser, all having been calibrated from a 
standard instrument in the pisces laboratory of the 
college, which in its turn had been standardised in the 
National Physical Laboratory. The readings of the gauge 
at the condenser top (V ) were not always in absolute 
accord with those of the gauge at the condenser bottom 
(V»). The difference will be seen in the tables. As the 
vacuum at the condenser top may be expected to control 
tha: in the engine cylinder, this was taken as the true 
vacuum, and is so recorded in the diagrams. Care 
was taken that no such thing as ‘“‘induced” reading 
on a gauge could occur, by fitting a curved projecting 
nozzle to the gauge-pipe inside the condenser, and turning 
it round in all directions and observing the effect while a 
trial wasin progress. In no case was the slightest induced 
effect observed. 

If any serious inconsistencies appeared in the results, 
or if any doubt arose about an observation ora figure, the 
trials in question were repeated ; and in this way, and for 
other reasons, many of the trials here recorded were 


duplicated. 
(To be continued.) 








German SupMaRtne CaBLes.—Germany has completed 
the laying of a new cable extending from Shanghai to 
Yap, in the Caroline Islands, a distance of over 2000 
miles. The cable is laid at the greatest ocean depth in 
the world, and closes a gap which makes it the first con- 
tinuous non-English line to encircle the globe. The 
rapidity and precision with which the cable was laid were 
highly creditable. The number of German cables which 
have a length of over 62 miles has been increased through 
this new cable to thirteen—viz.. Emden, Borkum, and 
Lowestoft, 2614 miles ; Hoyer, Westerland, and Arendal 
(Norway), 293{ miles; Emden and Valentia ([reland), 
984? miles; Emden, Borkum, and Vigo (Spain), 13044 
miles; Sasonitz and Trelleborg (Sweden), 73? miles; 
Emden, Borkum, Horta (Azores), and New York, 4790 
miles ; Tjuitan and Tschifu (China). 284 miles; Tsuitan 
and Shanghai (China), 436} miles; Emden, Borkum, and 
Bacton (England), 289 miles; Emden, Borkum, Horta 
(Azores), and New York, 4912 miles; Konstanza (Rou- 
mania) and Constantinople, 213 miles ; Menado (Celebes), 
Yap (Carolines), and Guam (Ladrones), 2018? miles; and 
Shanghai and Yap (Carolines), 22295 miles. Of these 
the Emden and Valentia and the Emden, Borkum, and 
Horta balong in common to Germany and England ; the 
Sessnitz and Trelleborg, in common to Germany and 
Sweden; the Emden, Borkum, and Vigo, and the 
Emden, Borkum, and Horta to the German Atlantic 
Company ; the Konstanza, to the Est European Com- 
pany ; the Menado and Yap and the Shanghai and Yap, 


to the German-Netherlands Company ; and only the | pe 


remainder can be regarded as the sole property of the 
German Empire. 


Hutt Docks.—The method and equipment of yore 
ances for cdal-shipping at the new joint dock at Hull have 
been settled during the last few days. It is intended 
that the means adopted shall be similar to those in opera- 
tion at Blyth staithes, in Northumberland. Certain 
modifications will be introduced to adapt the staithes 
pp med to the dock, as at Blyth they have a tidal river. 
t is proposed to place the coal-shoots on the north wall 
of the main dock, which will run, i parallel to 
Hedon-road. For the present they will limited to 
three shoots. The committee has power and accom- 
modation to extend the dock to the eastward, prac- 
tically doubling the water area, which is intended in 
the first instance to be 38 acres in extent; and it will 
be a comparatively easy matter to extend the coal-shoots 
to the eastward when the increased size of the dock 
and the traffic demands such extension. An embank- 
ment will be erected all along the north side, formed 
of the excavated material of the dock, thus diminish- 
ing the cost and utilising the débris, and on this 
bank railway lines will be laid, with sidings on the 
staithes, which are to be formed of piles, with aoqeer 
floors for working the coal-wagons to and fro. ‘The 
North-Eastern Railway Company will obtain access from 
its Withernsea line, to the north of Hedon-road, by a 
short line crossing the road, on t0 the bank. The Hull 
and Barnsley Company, which has not yet ——s 
decided on the point of junction, will reach the new doc 

from the southern side of Hedon-road, and at the eastern 
end of the dock. For the purpose of marshalling its dock 
traffic the North-Eastern Company propose to divert its 
Withernsea branch by means of a myer: | loop, and 
t) utilise its present Withernsea line at the spot for 
marshalling sidings, with accommodation for about 2000 
wagons. The Hull and Barnsley Company will have a 
Similar group of sidings, but has not yet fixed on the 
locality for them. Each company will work its own 
traffic to the junction with the dock estate, where 
it will then ba handed over to the Joint Dock Com- 
mittee, which will handle it, and provide small dock 
engines for shunting purposes. In addition to the 
main dock, which is approximately 800 yards long by 
Some 400 yards wide, ie is to be constructed at the 
north-western corner another dock, 400 yards long by 100 
yard: in width, and this will be provided with quayage 
on the three sides. The eastern and southern quays of 
the main dock will be utilised for timber and other special 
cargocs. The entrance from the river is at the south- 


western corner, through a lock 750 ft. long, with a width 
of 80 ft., and a depth of 20 ft. on the silis at low water. 
Accommodation is also afforded for the construction of a 
south-western arm, corresponding in character and extent 
to the north-western arm, when circumstances justify 
extension, 


such a: 








GAS-ENGINES FOR SHIP-PROPULSION.* 
By J. E. Tuoryycrort. 


At the spring meetings of the Institution of Naval 
Architects in 1904, the use of gas-engines was referred to 
in a paper read by the author on ‘ Internal-Combustion 
Engines for Marine Purposes.” 

At that time there was practically no information avail- 
able with regard to them ; but just then Herr Emil Capi- 
taine was carrying out experiments with his first boat, 
and a number of vessels have since been fitted which 
have shown very satisfactory results; and it is thought 
that a i 6m of them, and particulars of the results 
obtained, will ba of interest to the Institution, Sir Wil- 
liam White having recently stated that he considers the 
gas-engine will be bound to play a most important part in 
marine engineering. 

Before giving details of the different ve:sels, it may be 
well shortly to describe the way a gas-engine works in 
conjunction with a gas-producer, and consider the pos- 
sible advantages and some of the difficulties that have to 
be overcome. 

The majority of small ga3-engines work on the Otto 
cycle, which has the advantage of requiring no special 
gas or air-pumps, and this is the only type of engine that 
has been as yet tried for marine work. 

The gas-producer, which is generally used for moderate 
powers, works on what is known as the ‘‘suction” prin- 
ciple ; that is to say, instead of the being generated 
by the combustion of fuel, by air and steam being fo’ 
through it under pressure, it is generated by the air 
being drawn through the producer, the whole of the 
apparatus working somewhat below atmospheric pressure. 

he advantage of this system is that neither a steam- 
boiler working under pressure, nor a gas-container for 
holding the gas, is required; and the further very impor- 
tant advantage for marine work is that there is no danger 
from a leakage of gas from the producer ; if leakage takes 
place, it is from the atmosphere into the producer itself. 

There are so many combined plants, consisting of a gas- 
engine working in conjunction with a suction-producer, at 
work for stationary purposes, that it might appear only 
very small alterations would be required in these plants 
to adapt them for marine propulsion ; but, in addition to 
the great difference between almost all marine and lend 
plants—viz., that of the quick and frequent variaticas of 
load which the smaller types of marine plants have to 
undergo—there are very many features which must be 
changed to adapt the gas-engines and producer for boat 
work. In fact, it will be found that the principle of 
operation will be about the only thing which can be iden- 
tical with the land plant, the details of the apparatus all 
having to be specially worked out for the new conditions. 
The. producers for moderate-sized powers are usually 
worked with anthracite coal, and where vessels are to 
used on fixed routes, and the same class of fuel can 
always be obtained, anthracite or coke will be found to 
be the most suitable for moderate powers, it being too 
difficult to make a satisfactory small plant to work with 
bituminous coal. For larger powers, and for vessels that 
have to take up fuel at different ports, the producer must 
be capable of dealing with coal, other than anthracite, 
which may be of a tarry or caking character. 

_ The design of the producer capable of successfully deal- 
ing with bituminous or caking coal is a much more difficult 
problem than the anthracite producer. There are, of 


course, very many large land installations of pressure-pro- 8' 


ducers working with bituminous coal, but the apparatus 
for extracting the tar and other by-products, as at present 
arranged, is far too cumbrous for marine work, and the 
marine producer to deal with this class of coal must be 
designed on entirely different lines, being arranged to 
consume the tar which is evaporated off from the coal in 
the first stazes of its heating. This has been arranged in 
som? producers by taking the gas off at a comparatively 
hot part of the fire, instead of at near the top mf the new 
cou, as is usually the case with the anthracite producer ; 
but thera are plants now at work dealing successfully 
with bituminous caking coal which are fed by an under- 
type stoker, so that the new coal is forced into the hottest 

art of the fire, and the tar which is driven out is at once 

urned. After the gas leaves the producer it must be 
first cooled, and, as there will always be a certain amount 
of impurity, even when anthracite is used, it has to be 
thoroughly cleaned. This is usually done by passing the 
gas through a series of vessels, where it is scrubbed by its 
passage through layers of coke, over which water is 
running. 

It is frequently arranged that the cooling of the gas is 
effec by passing it over a water-containing vessel, 
which acts as a generator for the steam aocenl by the 
producer; but there are disadvantages in this method 
where the producer is not working at a uniform load, as 
the steam will not be generated until the producer has 
been working some time, and will continue when the 
engine has been stopped, and when it is not required, and 
so cool the fire, causing the gas to be poor when the 
engine is again started, after the temporary stoppage has 
taken place. 

The large space occupied by the ordinary coke scrubbers 
prohibits their use for marine work, and to meet this 
difficulty Herr Capitaine has arranged his plant to clean 
the gas, after it has been cooled, by the introduction of a 
very fine spray of water, which mixes with the small 

articles of dust and other impurities in the gas, and 

orms a sort of fog; the gas in this stage is passed into a 
centrifugal apparatus, having a peripheral speed of 160 ft. 
a second, which throws out the moisture and impurities, 
leaving a clean, dry gas to be drawn out by the engine. 


* Paper read before the Institution of Naval Architects, 
April 5, 1906. 


The composition of this gas may be taken to be about 
as follows :— 


Per Cent. 
Carbon di-oxide ... = * el » 6 
Carbon mon-oxi !v - ae hes 25 
CH, methane 1 
Hydrogen... e 14 
Nitrogen ... sos si 54 


It will be realised that the size of the producer for a 
given power is comparatively small when it is known 
that the area of the yt oe necessary is only 0.05 square 
foot per horse power, whereas the average for an ordinary 
natural draught steam boiler, burning 15 lb. of coal per 
square foot of grate area, would be 0.2 square foot per 
horse-power. é 

The depth of the fire will vary considerably with dif- 
ferent qualities of coal used, but will not be usually more 
than two or three times the diameter of the fire-grate. 

Designs of Different Types of Producers.—Fig. 1, page 
500, shows Messrs. Dowson’s arrangement of suction pro- 
ducer designed for anthracite coal. The majority of the 
smaller suction producers will bs found closely to re- 
semble this type. A fire-brick-lined steel casing is fitted 
with fire-bars and a closed ashpit, and in the upper part 
of the casing a conical hopper is placed, with the usual 
valves for opening and closing to admit fresh charges of 
fuel. The gases come off the fuel at the base of the 
conical hopper, and pass through a steam - generating 
pipe or vessel, and then away to the cooler and scrubber. 
The producer is fitted with an outer casing, in which the 
=< heated, and mixes with the steam on its way to the 
asbpit. 

Fig. 2 shows the Duff-Whitfield producer arranged for 
working with bituminous fuel. In this producer, the 
tarry products which are evaporated off from the new coal 
are caused to pass through the hottest part of the fire, 
and so are consumed before the gas passes away to the 
cooler. Fig. 3 shows the Boutillier producer arranged for 
working with bituminous fuel, in which the fuel is r4 
plied by an under-type stoker to the hottest part of the 
fire, so that the tar is at once decomposed, and cannot 
pass away with the gas. The principle upon which this 
producer works seems to be one of the best adapted for 
marine work. Fig. 4 is a producer supplied with air at 
both the top and the bottom. The Jan producer con- 
sists of a series of producers which are arranged to work 
in sequence, the gases of one which has been ae | 
charged passing through another which has been at wor 
some time, so that there are always some of the pro- 
ducers supplying tarry gas, the tar being consumed by 
one of the other producers in the later stages of the series. 
The heat losses in the producer itself are very small, 
as the whole plant can be so thoroughly lagged that 
practically there need only be heat passing away with 
the gas that is being generated. The loss from this cause 
may be very much reduced by using this heat to raise 
the temperature of air supplied to the producer. 

The heat efficiency a3 given by Messrs. Dowson for 
their suction plant is 90 per cent. As the result of a 
great many tests, the late Mr. Bryan Donkin gave the 
average heat efficiency of steam boilers at 66.7 per cent. 

To start up the Capitaine producer, a fire is lighted 
on the bars, and the producer is then filled with fuel, air 
being either drawn or blown through it by a hand or power- 
driven fan. For a producer of about 50 to 100 horse- 
power, 20 to 30 minutes should be sufficient to give 
as. This can be ascertained by lighting the gas which 
is mye! given off, and seeing that it continues to burn 
with the right sort of flame. The gas first produced will 
have very little hydrogen in it, and will not be very 
powerful, and requires the steam-generator to come intu 
operation, The steam which is added to the air entering 
the producer strengthens the gas by the water bsing de- 
composed, and gives tho percentage of hydrogen which 
is shown in the analysis above referred to. The gas pro- 
duced in this way is of a comparatively slow-burnin, 
nature, and may be described as poor gas, to distinguish 
it from town gas, and some of the other gases generated 
by pressure producers which have a larger proportion of 
hydrogen, such as water-gas. 

There is an advantage in this slow-burning gas, as it 
enables the engine to work with a high compression, thus 
giving a larger range of expansion, and -consequently a 

igh economy. The slow-burning nature also avoids the 
violent shocks which occur when more powerful gases are 
used, and so a smooth-running engine is obtained. The 
producer once being set to work, will continue to generate 
in large or moderate quantities as the engine requires 
it, and sucks it from the producer. The producer will 
probably be giving the best gas at somewhat near its full 
capacity, but will continue to give g gas down to a 
small proportion of full load. At very light loads it is 
difficult to keep the fire hot enough to produce good gas, 
and special means have to be adopted to keep the pro- 
ducer hot enough on these occasions. 

Having now generally described the producer, the 
difficulties and advantages of adapting the gas-engine 
itself to marine work will be considered. 

The one great disadvantage of the internal-combustion 
engine is the necessity of setting the engine in motion 
before it will run automatically. For powers less than 
200 horse-power it is preferable to employ a reversing 

ear, keeping the engine always running in the same 

irection, or to use a reversing propeller. Compressed 
air is being employed for starting up large engines; and 
when once the engine is fitted in this way, the valve-gear 
for running the engine in either direction does not 
amount to very much. 

For moderate powers a single-acting engine with a 
trunk piston is found most convenient, as the piston does 
not require to be water-cooled, until one as much as about 
2 ft. in diameter is employed. A single cylinder of 20 in. 








diameter and 2 ft. stroke, running at 120 revolutions per 
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minute, will give about 100 horse-power, taking the 
- ure at about 80, which is poy than 


as a double-acting 


average working 
the figure often obtained. 

The same sized cylinder, workin 
cylinder, would. of course, double the horse- 
besides the additional valves, which must 
duplicate of those required for a single-acti' 
there is the complication of the water-cooled 

This at first sight will appear somewhat serious to 
the marine engineer, but when the very 
engines of this design which are working on 
sidered—the regularity with which they are ru 
little attention they require—it will be 
does not seem any reason why they shoul: 









THE “DOWSON" GAS PLANT. 
(SUCTION TYPE). 









cent., and in practice 25 to 30 per cent. of heat developed | breakage resulting from the very high pressures employed. 
in the cylinder is turned into useful work. Fig. 5, page 501, shows the engine that was fitted to the 
For vessels fitted with small-powered compound-con- | vessel which ran in the reliability trials in the Solent last 
densing engines of less than 100 horse-power the fuel con- | summer, which was named Emil Capitaine, after the in- 
sumption will be from 2 1b. to 3 Ib. per indicated horse- | ventor of the system. The vessel was illustrated in fn. 
power. For gas plants of this power the fuel consumption | GINEERING, vol. lxxx., page 150, and the engine on | ge 
will be less than 1 lb. per indicated horsepower. For | 145 of the same volume. : 
larger powers, of not less than 500 erage “fog the| The official report of the trials shows that this boa: of 
economy will not be quite so marked, but will be about | 16 tons displacement ran at an average speed of 10 miles 
as follows :— pu ee for i on a ee 412 lb. of 
«a: 3 anthracite coal. is consumption also includes the fuel 
seme plant, say, ry per indicated horse-power. which was consumed by the producer during the prey ious 
vad > oa - twelve hours, when it was not in active operation, but 
At this figure of one-half, the gas-plant should be well | simply smouldering and keeping itself alight. The 
worthy of adoption from an economical point of view, as, amount of fuel consumed in this way is very little, but 
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For small plants of from 100 to 200 horse-power, a small 
internal-combustien | motor, driven by oil or 
some other fuel, is found most convenient for blowi 
the producer, for starting is, and also for starting the 





For larger powers fitted to vessels where steam capstans 
and steering gear are fitted, it is thought that the best | 
lan will be toemploy an auxiliary boiler, which can be 
7 when the whole plant is at work, and 
can be used independently to drive the various auxili 
and starting engines when the producer is not alight. The 
average heat efficiency of steam boilers is taken at about 


66 d= cent. 

fessor Capper has stated that the theoretical maxi- 
mum thermal efficiency of the steam-engine is 
per cent., and only from 5 to 20 per cent. of 
generated is ever turned into useful work. In the case ! 
of the gas-engine the theoretical efficiency is about 80 per | light engine is thus obtained. and there is no danger of 
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in other words, the same coal will do double the work. | should be taken into account when making a consump- 
The stoking and cleaning of the fire of the producer are | tion trial. all 
much less than would be required for a steam-boiler of Several tugs, boats, and other vessels have been fitt 
the same power, the stoking being practically automatic, with similar engines to the one illustrated, and are at te 
and practically the whole fuel, other than the clinkers, is present time running on the Continent, on the inlanc 
consumed. | waterways ; but, as far as is known, the Emil Capiteine 
From the plants made, and from desi that have | was the first vessel fitted with a gas-engine and producer 
been got out for moderate powers, it woul a eee that to run in the open sea. . 
the space occupied by the gas-generator engine is| For the purpose of comparison, tests were mate on 
about the same as the steam plant; but for large powers, | November 8, 1904, with the Gastug No. 1 and Elfrie ake 
where a double-acti gecnges is eophess. the weight | steam-tug of very nearly the same dimensions and power. 
will be considerably less, as the engine will be about the | The Gastug No. 1 is 44 ft. 3 in. lon by 10 ft. 6 in. beam, 
| same weight as the steam-engine, and the producer will | and is fitted with one of the four-cy inder 70 hers-power 
be very much lighter than the boiler. | suction-gas plants. The Elfriede is 47 ft. long by 12 !t. 
The type of engine adopted by Herr Capitaine for his beam, and is fitted with a triple-expansion steam-en¢ - 
small powers : built with Ja. od aan, a — ae 4 pwn gd r oueeeres. At the —_ . = be 
employed in the engine o' than the cylinder i ; | Gastug No. 1 attai @ Maximum pu .» 8 
Bt coe 4 | the iede a maximum of 2020 Ib. A run from How: 
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burg to Kiel and back was made by these two boats, | is said to have given satisfactory results, running on the | trials there, worked her way back to the Thames at 
during very stormy weather, at a maintained speed of | Rhine between Rotterdam and Cueame, Oxford, returning to Chiswick at the end of February. 
84 knots. The consumption of fuel was measured fora| Canal Barge.—To determine the suitability of the Capi- | The total fuel consumed on the round trip, and during 
|? of ten hours, and was as follows :—For the Gastug | taine system for small powers, a canal barge, shown in} the various demonstration runs she made at the diffe- 
No. 1, 530 Ib. German anthracite; for the Elfriede, | Figs. 6 to 10, below, has been fitted with a two-cylinder | rent places, was 5 tons 1 cwt., the engine having 








‘Fig5. THE CAPITAINE "GAS MOTOR. THE “CAPITAINE SUCTION GAS PLANT. 
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1820 lb. steam coal. This shows an economy of 1 to 3.44 | 35-horse-power engine, and was sent on an extended trip | been under way for forty days. The only difficulties 
in favour of the gas plant. over the Fnglish canals, She left Brentford in charge of experienced on the trip were due to the shallowness 

Messrs. Deutz, the well-known gas-engine builders of | Mr. B. Dunell on January 3, fully loaded herself, and | and the bad state of many of the canals, the water 
Cologne, have fitted one of the large Rhine barges with | towing two ordinary canal barges, which she took to inlets on several occasions ming choked with mud, 
two of their two-cylinder land type engines and pro-| Birmingham. After giving various demonstrations there, | aud the propeller, which was of the reversing pattern, 
ducers, The vessel 1s of 200 tons carrying capacity, and | she proceeded to Manchester, and, after making further | damaged by coming into contact with different sorts 
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of rubbish, which had been allowed to accumulate in 
the canal bed. It would appear that the only sort of 
propeller suitable for canal work is one of the strongest | 
description, made of steel, which can be relied upon to 
bring up the engine, if necessary, without damage to 
itsel ome striking large stones or getting jammed up 
with old ropes. The particular barge to which this 
machinery was fitted was originally built to be propelled 
by steam ; and it is interesting to note that a consider- 
able gain has been effected in cargo space by the substi- 
tution of the gas plant. In addition to the high economy 
which can be obtained with the gas plant for canal-barge 
propulsion, there is the great advantage over the oil- 
engine of absence of any smell, an objection which, the | 
barge-owners state, prevents the adoption of the oil-motor 
for their work, as the cargo they frequently carry would 
be dan:saged by taking up the smell of the oil. 

It has been suggested that the exhaust from the engine 
would be dangerous in passing through canal tunnels. 
No difficulty from this source was experienoed ; and, in- 
deed, it is difficult to see why there should be any more 
danger than from the carbonic acid gas given off by the 
boiler of a steam-barge. 

To demonstrate the possibility of using gas plants for 
large powers, Messrs. William rdmore and Co., who 
are joint owners with the author’s firm of the British 
Capitaine Patents, are constructing sets of engines (Figs. 
11 and 12, page 501, and Fig. 17, annexed) of 500 and 
1000 horse-power, to run at a speed of about 130 revolu- 
tions per minute, The 500-horse-power set is generally 
of similar construction to the smaller sizes, the framing 
consisting entirely of steel plates arranged to transmit 
the stresses directly from the crank-shaft bearings to the 
cylinder heads. Cam-shafts for operating the inlet and 
exhaust valves are placed on each side of the cylinders, 
the valves being operated by rocking levers, so that, 
when the cylinder head is removed, free access can 
obtained to withdraw the pistons. The 500-horse-power 
engine consists of five — each capable of develop- 
ing 100 horse-power. The reason for adopting this size 
of unit has been that the largest piston is being employed 
which it is thought safe to use without water-jacketing 
it. The 1000-horse-power engine has the same diameter 
of cylinder and length of stroke, but the engine is 
double-acting, and the pistons are necessarily water. 
cooled. These large engines are started by admitting 
compressed air or gas through special starting-valves, and 
reversing is effected by an arrangement for shifting the 
cams for operating the valves to the right relative position 
for running the engine in the opposite direction. Com- 
pressed air or gas is admitted to make the engine give the 
first few revolutions in the required direction, the engine 
being uncoupled from the propeller shaft by means of 
hydraulic clutch or coupling for the short time while 
reversing is ope place. 

Two systems of ignition are fitted, one of the low- 
tension magneto type, and the other of the high-tension 
lodge system. The cylinders and the various bearings 
are lubricated by a system of forced lubrication, a distri- 
butor giving a full pressure of oil to each bearing in turn. 

The producers for these engines are arranged to work 
with bituminous fuel, the producer being stoked from the 
top, and the gas drawn off from the hottest zone of the 
producer. The green fuel on the top is pre-heated by 
the hot coal underneath, and the tarry products carried 
through the incandescent fuel. A special feature of the 
producer is the arrangement for preventing the caking of 
the fuel and the formation of cavities, which are so diffi- 
cult to avoid when bituminous fuel is employed. 

As some of the most important parts of the new pro- 
ducers are not yet fully protected, further details cannot 
at present be published, 

In the first experimental vessels to be fitted with these 
large engines, the usual donkey boiler will be retained 
for the purpose of working the steering and other auxi- 
liary engines, and for working the compressors for start- 
ing up the engines, when the plant has been some time 
at rest. When under weigh, these boilers may be heated 
by the gas from the producer. 

Figs. 13 to 16, annexed, show the machinery — of the 
7000-ton cargo-steamer recently constructed by Messrs. 
Beardmore and Co , Limited, and an alternative arrange- 
ment which has been got out by Mr. W. W. May (Messrs. 
Beardmore and Co.’s engineer), to fit vessels of the same 
power with gas-engines and producers. With this latter 
arrangement a saving of 13,000 cubic feet of cargo space 
is effected, besides a considerable saving in weight. It 
will be seen that the producers themselves are so small 
that they can be placed partially above the engines. It 
has been suggested that trouble would occur from the 
poisonous gases from’ the producer in the confined 
spaces on board ship; but, if Froper ventilating ae 
ments are made, there should be no trouble from this 
cause ; indeed, the crew of the gas-barge already referred 
to frequently slept in the producer-room during the trial, 
which was conducted during very cold weather. Although 
this course is not to be recommended, it indicates that 
there need be no danger. There are many instances of 
gas-engines running for stationary purposes for long 
periods on town gas without a stop of any sort. 

With a view of ascertaining what results may be 
expected with producer gas, inquiries have been made 
of a number of large gas-engine manufacturers, and 
it appears that there are many engines of 250 to 400 
horse-power per cylinder running regularly every week 
from Monday morning to Saturday afternoon without 
a stop. The Premier Gas-Engine Company give an 
instance of an engine which has made a run of fivy-ene 
days withouta stop, the previous run being forty-nine 
days without a stop of any kind. 

From the various physics! changes which take place 
within the cylinder of an internal-combustion engine, it 





is evident that it cannot well compete with the steam- 
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engine so far as continuous running without cleaning and 
adjustments are concerned ; but, from results that are 
being obtained in every-day use, it is submitted that the 
reliability is now so good there need be no hesitation in 
adopting them on this account. 








OpeN-HEARTH Furnaces Usgp ABsroap.—A lecture on 
the above subject was delivered on March 29 by Mr. 
Victor Stobie, metallurgical engineer, of Sheffield, to the 
staff and invited technical friends of the Masons Gas- 
Power Company, Limited, of Levenshulme, at their Alma 
Works. The address included descriptions, accompanied 
by scale drawings, of the most notable plants of Germany, 
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500-Iorst-Power Suct:on Gas Encixr. 


Austria, Sweden, France, Russia, and America. The 
varying construction of the furnaces, according to whether 
the fuel used was bituminous coal gas, anthracite gas, 
wood gas, natural gas, or oil residuums, was shown. 


Messrs. CLAYTON AND SHUTTLEWORTH, LIMITED.— 
The profits of this company in 1905 were 107,410/., In- 
creased to 113,018/. by a balance of 56087. brought for- 
ward. After providing for management expenses an‘! 
debenture interest, and adding 5000/. to the reserve fund 
and 20,0002. to the reserve for capital expenditure, the 
directors recommend a dividend at the rate of 6 per cent 

| Der annum upon the ordinary shares, carrying forward 
7592. 
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THE OVERHEAD WIRE CABLEWAY 
APPLIED TO SHIPBUILDING.* 


By J. L. TWADDELL. 


At the spring meetings of this Institution, on March 21, 
1902, a paper entitled ‘‘ Methods of Handling Material 
over Shipbuilding Berths in American Shipyards,” by Mr. 
Wm. A. Fairburn, was read. 

That this paper was of more than ordinary interest was 
evinced by the fact that some of our leading shipbuilders 
took part in the discussion that followed ; and, in referring 
to Mr. Fairburn’s paper at the outset, the writer un- 
hesitatingly admits that its careful study afforded ins 


i- 
ration for proceeding in the direction of the subject of the 
present paper, 
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building material in assembling it on the berth, in order 
| to form the structure, is evident from the fact of so many 
| of their shipyards anes something in that direction ; 

but that each shipbuilder had to study his own particular 
circumstances is also evident from the, great variety of 
systems adopted. At the same time this variety is doubt- 
less due—in part, at any rate—to the want of sufficient 
experience of any particular equipment. 

As indicating the tendency of British shipbuilders to 
adopt overh appliances in their yards, we may note 
that, although a few of our leading firms already possessed 
some such equipment, yet since the reading of Mr. Fair- 
burn’s paper, some four years ago, Messrs. more and 
Co., on the Clyde, and Messrs. W. Doxford and Sons, 





though differing in design, have the same object ; while 


on the Wear, have had such installations erected, which, | 
| direction after it has been dropped on hoard by the 


cantilever cranes and steel structures the whole length of 
the berth, with cranes overhead, involve a much higher 
capital peg than the benefits accruing there- 
from would seem to justify; in addition to which 
| their elaborateness necessitates a very considerable and 
| constant outlay in upkeep, which to some extent 
— their advantages, at least from a financial point 
| of view. 

| The opinion has been advanced by some shipbuilders 
| that ordinary jib-derricks, if sufficient in number on each 
| side of the berth, meet the requirements of construction 
| very well; nevertheless, some builders have apparently 
found this insufficient, as, in addition, they i laid 
light railways on the deck at as early stages as possible, 
in order to transport the material in the fore-and-aft 
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PLAN OF GIRDER 


That our shipbuilding friends in America have taken 
the lead in the general adoption of specially designed 
mechanical appliances over their building berths, for 
the better handling of the material u in construction, 
18 hot surprising; nor is it due wholly to the charac- 


teristic go aheadness of our cousins across the water, but 
rather to the fact (the writer ventures to suggest) of the 
comparatively recent development of the Shipbuilding 
industry on an extensive scale in that country, affording 


an opportunity in the early stages of equipping their 
een the most modern manner with la ur-saving 
pllances, 


‘That the American shipbuilder early recognised the 


ne-essity for some better method of dealing with the 
* Paper read bet . . ry . 4 
April 6 1906 ore the Institution of Naval Architects, 
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Measrs. Swan, Hunter, and Wigham-Richardson have 
made a further extension in their Wallsend yard, and on 
one of their berths recently dealt with one of the huge new 


Jarrow have also adopted a wire-rope cableway over a 
battleship berth, and are now completing a similar though 
larger outfit, embracing two large berths. These facts, 
together with the diversity of systems in use in America, 
which appears likely to be followed in this country, have 
actuated the mind of the writer in preparing this paper. 
Daring the last few years, the writer has taken occasion 
to obtain some expression of opinion from his shipbuilding 
friends, as to how far, in elaborateness and expenditure, 
shipbuilders would be justified in going in the direction 
of providing better means of dealing with the material, 
after all the skilled Jabour required to be done on it has 
been completed in the shops and sheds; and from these 
views, together with his own experience, concludes that 





Cunarders is now being built. The Palmer Company at | 
















| derrick ; thus showing that something more than can be 
| accomplished with a derrick outfit is desirable, and that 
| derricks alone do not meet the case. 

Amongst the objections to the use of ordinary derricks, 
the writer would place first in importance the fact that, 
no matter how numerous these are along the building 
berth, it is impossible with their aid alone to place every 
piece of material exactly in the position it must occupy as 
apart of the vessel’s structure; consequently, a squad of 
men must follow the piece of material to the ship, and, 
| after it has been (as in the case of a deck-plate, for 
example) deposited on the deck by the derrick, proceed to 
| haul it into ition in the most primitive manner, by 
| means of tackle, which has to be fleeted, it may be several 
| times, according to the distance the plate has to be 

dragged. This is an operation familiar to us all, the 
| continuance of which leads one to reflect that the advance 
| in appliances for purposes of shipbuilding has not kept 
| pace by any means with the advance in design and mag- 
| nitude of the vessels now being constructed. 

| Another necessity of the ordinary derrick system is 
that of keeping clear roadways down the vessel's sides for 
the transit of material; in addition to which, in many 
few a considerable amount of tackle, with leading 
| blocks from the winch to the heel of the derrick, is re- 
| quired, thus involving a considerable loss of power as 
| compared with a direct lift. Then, again, there is the 
| interruption to the progress of work on the vessel occa- 
| sioned by the dangling of heavy pieces of material at 
| many ints along the ship’s side, compensation in many 
| yards having to given to the shell-riveters for such 
} interruption. 

Although it has been conceded that, in recent years, 
American shipbuilders have given greater prominence 
to the subject of equipping their building berths with 

wer-driven appliances for dealing.with material over- 
Read than has the British shipbuilder, it may be in- 
teresting to note that thirty-five years ago gantry cranes, 
supported on a wooden structure, were in use over two 
building berths in the Jarrow yard of the PalmerCompany, 
on which the British armoured cruisers Swiftsure and 
Triumph were built. The Ji/ustrated London News pub- 
lished an article dealing with the Triumph, and gave a 
view of the launch of the last-named vessel (on Septem- 
ber 27, 1870), in which the gantry is seen on both sides of 
the vessel. 

The gantry cranes used in this case were, of course 
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hand-driven cranes of the ordinary type then in use in 
machine-shops and the li The writer has not been 
able to obtain any reliable information as to their useful- 
ness, but he understands that their removal was rendered 
necessary by the decaying of the timber forming the 
su rts. 

e introduction of electricity for power purposes in 
recent years has, from its mobility, provided an ideal 
means of applying motive power to such ins tions ; 
and problems which, in the days of steam only for all 
driving purposes, would have been not only difficult, but 
expensive to carry out, have been rendered comparatively 
“ of attainment with the aid of electricity. 

n determining the type of overhead Pe to adopt at 
the Palmer Company’s — at Jarrow, the writer had to 
consider the maximum load to be lifted by each unit, and 
the number of units which would best meet the require- 
ments in the case of a large war vessel ; and he arrived at 
the conclusion that a safe load of three tons on each of 
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three units commanding a seamen 4 of 500 ft. by 100 ft. 
would give ample service, although it was decided to make 
the structure sufficiently strong to admit of a fourth unit 
being added, should this be found necessary. Experience 
gained since, with the service in actual operation, has 
ved the three units to be sufficient ; , indeed, were 

it not for the fact that constructional operations have to 
be carried on in several parts of a v at one and the 
same time, a smaller number of units would have sufficed. 
It will, however, be obvious that the occasional stoppage 
of a trolley, with its operator, for want of a lift, isa small 
matter compared with the time which might be lost by 
squads of workmen waiting for a lift from a trolley, such as 
would be sure to occur were the units too few in number. 
According to Mr. Fairburn’s paper, in the cable system 
of the Eastern ae mpany, New London, 
Connecticut, broadside feeding of material is provided 
for, so that the length of over the building berth is 
divided into two by a weed ve beam midway, pe aw at 
Palmer’s Jarrow Yard provision had to made for 
feeding from the upper end of the berth ; and so, asa 





open the whole length of the berth had to be dealt with, 
the difficulty of sufficiently staying the end cross-girders 
by wire guys or otherwise presented itself at an early 
stage in preparing a design. 

About eighteen months ago, after deciding in favour of 
a system of cableways, the problem of suspending a series 
of wire cables 100 ft. above ground, between supports 
500 ft. apart, and yet providing means of moving them 
transversely with a | of three tons on each, in addition 
to the weight of the trolley, the two ends moving to- 
eee, was put before some five firms, who were asked 
or detailed designs and estimates. Three of these firms 
condemned the idea as impracticable, although one of 
them was a leading wire-rope manufacturer, and one (a 
Continental firm) personally interviewed the writer, in 
order to advise him against the adoption of wire cable- 
ways at all, strongly urging him to go in for a permanent 
steel structure with cranes. These facts are merely men- 
tioned to show how little thought had apparently been 














given to this phase of engineering. Of the two firms who 
oer their willingness to go into the matter, Messrs. 
John M. Henderson and Co., of Aberdeen, were selected as 
the likeliest to bring the scheme to a practical issue. 

In collaboration with Mr. Henderson, who already had 
considerable experience in the construction of wire-rope 
cableways for carrying out public works and quarrying, 
a design was upon, of which the adoption has 
been a ed by subsequent success. 

Descri briefly, the system consists of three cable- 
ways suspended lengthwise over the building berth, 
carried at either end on specially designed cross-girders, 
placed transversely, one at either of the berth, each 
supported at about 100 ft. from the ground by two inclined 
lattice-work steel columns ; each of these girders is con- 
structed in two with a clear s tween, with 
rails on each half, on which travel the end carriages to 
which the cables are attached, the s between them 
admitting of the passage of the cables for transverse 
movement (see general view, Fig. 1, and also Plates 
XXIIL. and XXIV., in this issue). 








The relation of the building berths to the river at the 
Jarrow yard, which is common to most yards in this 
country, almost precludes the adoption of vertica] 
supports at the river end of a cableway, on account of the 
impossibility of obtaining guys of sufficient span river. 
wards. At the upper, or fore, end of the. berths wire 
guys for staying vertical supporting columns were equally 
impossible, as, to be of any use, | would have to 
go well into the town. It was these difficulties which led 
to the adoption of inclined supports. 

In describing the equipment in more detail, it may be 
here stated that one of its advantages is the very sinal] 
ground area occupied, each of the four concrete founda. 
tions for columns measuring 16 ft. by 16 ft. at ground 
level, although the weight of concrete in each runs into 

40 tons. 

From the heads of each of the four supporting columns 
are two adjustable back guys of steel wire, 64 in. in 
circumference, dropping vertically, and secured through 


° 


stretching screws into an ancho of solid concrete. 
These, however, do not occupy much space, only present- 
ing the obstruction due to two vertical wires in the case of 
the upper ones, and in the case of those at the river end, 
no obstruction at all, being so well out on the foreshore. 
Aspecially constructed seat built of mild steel is securely 
bolted to each concrete foundation to receive.the heel of 
the supporting column, which is held in position by a 
steel bolt 8 in. in diameter. It will thus be seen that the 
columns are pivoted at their base. The heads of each 
pair of columns are securely bolted to the transverse 
girder, the distance between the columns being 94 ft., so 
that, looking down the berth, the structure has the appear- 
ance of a hi rtal. et. 
The detai “ot the cross-girders are as shown in Figs. 3 
to 6.. They are constructed of steel plates and bars, 
forming two separate girders, united at the ends, and 
of dimensions and strength to enable them to resist the 
lateral strain in the fore-and-aft direction, due to weight 
of the trolleys with their loads, as well as the strain due 
to the weight and tension of cables themselves; «nd, 
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in order that these girders (100 ft. long by 11 ft. in breadth) 
may keep their form horizontally, vertical bow stiffening 
is provided, two bows ais braced together on the ye per 
side of the upper half of the girder and the lower side of 
tho lower half respectively. A clear space of 4 ft. is pro- 
yided between the two portions of the girder, to admit of 
the trolley cable, which passes through this space, being 
moved transversely. ‘ 3 ; 

The height of the columns is designed to give the 

trolley cables the same declivity as the ground, irrespec- 
tive, of course, of sag, The sag in a distance of ft. 
being about 18 ft., this fall towards the river, in cases 
where material is fed from the head of the berth, has the 
advantage of helping the loaded trolley to its destination 
by gravitation ; while the return journey, though uphill, 
is made light, so that a minimum of electric current 
is used. 
: The transverse movement is obtained by either end 
of each main cable being attached to a carriage which 
travels on rails on the fore part of the forward girder and 
the after part of the after girder respectively. Theseend 
carriages (see Figs. 7 and 8, page 504), six in number, are 
strongly built, of steel, with a wooden awning, supported 
on a framework, and are traversed by a 12 brake-horse- 
power ventilated enclosed reversible motor, geared 
through worm and spur-gearing to two axles carrying 
the rail-wheels. The motor on both end carriages is con- 
trolled simultaneously in either direction—i.e., to port or 
starboard—by the operator from the load.-carriage. 

The fore-and-aft trolleys, or load-carriages, are, as 
shown in Figs. 9 and 10 on page 504, and Fig. 11 on this 
pige, constructed of steel, with a suitable cage for accom- 
modating the operator, and a wooden awning carried on 


in the event of Wy the current is instantly cut off. 
The motors are all of the enclosed type, designed to suit 
the generating plant of the yard, which is three-phase 
alternating current, voltage 440, with a periodicity of 
30 per second. 

the motions of each cableway, including the simul- 
taneous transverse travel of its two end carriages, are 
under the control of the operator from his position in the 
load- so that he has the advantage of bein 
always over the load, and therefore can keep in touc 
with those on the ground or on the ship by signal, and has 
an unterrupted view of the load and the position in which 
he has to deposit it. 

The designed speeds aimed at were, for longitudinal 
travel, 600 ft. per minute ; hoisting 3 tons at 100 feet per 
minute, or 1 ton at 150 ft. per minute; and transverse 
travel, 25 ft. per minute. In practice, about 400 ft. per 
minute for longitudinal travel is usually found to be 
sufficient, while the s stated for hoisting and trans- 
verse travel are usually maintained. 

The supporting columns, as already stated, are inclined, 
the angle at the river end being 55 deg., and at the fore 
end of berth 62 deg., from a level line. This inclination 
away from each other, with the weight of cross-girders 
and end carriages, against the weight and tension on the 
cables and the weight of load-carriages, practically poises 
the whole installation in equilibrium, so that very little 
strain is thrown upon the end guys. 

The importance attached to the cables themselves in 
such an outfit makes it imperative that great considera- 
tion should be given to these. Each of the main cables is of 
special steel wire, with a tensile breaking strain of 75 to 
80 tons per square inch, and is 7} in. in circumference, 
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wrought-iron stanchions. Each of these carriages contains 
a 5 -brake - horse - power enclosed ventila‘ reversible 
motor, which provides the power for hoisting and travel- 
ling motions, current being conveyed to the motor from 
overhead electric copper cables suspended between the 
supports, suitable collecting-arms and connections being 
attached to each load-carriage for the pur of contact. 

The longitudinal travelling motion is obtained through 


friction and spur-gearing from the motor to the travelling 
motion shaft, on which two travelling-rope drums are 
keyed, one at each end. Two wire travelling ropes are 


stretched from end to end of each cableway, each being 
wound on its drum a sufficient number of times to pre- 
vent slip in the opposite direction to that in which the 
carriage 1s moving. Mechanical friction brakes are fitted 
to both longitudinal travelling and lowering motions, 
the operating levers and handles being conveniently 
arringed in the cage. 

1 hoisting motion is conveyed through friction and 
searing to a drum running loose on a hollow-steel 
; the load being lifted through four parts of wire ro 
hoisting-block, the purchase being doubled by the 


Spur 
shaft 
and 
blo 
‘ wo suitable controllers, with resistances, are fitted on 
load-carriage, one for starting, regulating the speed 
/pping, and reversing the motor on the load-carri 
ther for similarly controlling the motors on each en 
ge, the current being taken from the overhead 
8 through the controller to a second series of cables 
‘ected at each end with the motors. The two end 
ages of each cableway are thus operated simul- 
usly. The overhead copper cables for conveying 
nt are attached at either end to steel spiral springs 
mpression, and a special arrangement of automatic 


its is attached to each of the three live wires, so that 
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composed of six strands of 19 wires to the strand, the 
calculated breaking strain of each cable being 175 tons. 

In addition to the main cables, two horizontal stays of 
steel wire-rope, 54 in. in circumference, are fitted, one on 
each side of the berth between the heads of the support- 
ing columns, these stays pee given the same sag as the 
main cables; in addition to which there are the two travel- 
ling ropes, 14 in. in circumference, toeach cableway. The 
calculations for strength were made to allow for a factor 
of safety of 5 on the main cable, and of 6 on the running 
ropes. The total quantity of steel material used in the 
end structures is about 278 tons, which is very much less 
than would have been required for any other system of 
over-head ome. 

Having described the cableways as applied to the 
Jarrow yard, the writer may be allowed to make a few 
general remarks as to their working and upkeep. 

The equipment has been in operation for about ten 
months, and, 80 far, no special expenditure in upkeep has 
been necessary ; certainly not more than would have been 
required for an outfit of jib derricks. The main cables, as 
weil as the running and lifting wire ropes, are kept satu- 
rated with oil; and as to wear and tear, it is estimated 
that the main cables, if in pretty constant use, may 
require renewal in about six year.’ time. The cost of 
renewal per cable would be about 95/. As regards the 
steel structure, this was coated with linseed oil, and then 
painted at the time of erection. It is pro to paint 
it once a year, the estimated cost of which will be 
about 45i. 

As to the general utility of the system, expsrience has 
roved its excellence ; indeed, some features which, be- 
ore it was put into operation, gave some anxiety, have 

since been found of fit. For instance, it was thought 


have a tendency to surge vertically, and might make it 
difficult to place plates in the exact position required. In 
actual practice this fear was soon dispelled ; as a matter 
of fact, it is found to be a distinct advantage to have the 
plate or piece of material, while being lowered into posi- 
tion, suspended in a more or less elastic fashion, as is the 
case ina cableway. Take, for instance, a steel plate ; it 
is only necessary to bring the plate to within an inch or 
two of its position, the end of a spanner 
through a hole in the plate and the corresponding hole in 
the frame pinches it into position; whereas, in the case 
of a rigid fixed steel structure, the plate would have to be 
manceuvred into its exact ition by the crane-man. 
This, according to Mr. Fairburn, has led to the use of 
Manila rope for hoisting purposes by the Union Iron- 
works, San Francisco, ‘‘on account of its elasticity, which 
enables a plate to be bolted up, if placed by the crane 
within one or two inches of its true vertical position.” 
The Union Ironworks, it may be mentioned, have building 
sheds with cranes overhead. 

Another point, which gave some concern before the 
gear was operated, was whether, when a load was sus- 

ed, say, towards one end of a cableway, and it was 
‘ound necessary to move it transversely, the two. end 
carriages would move in unison. This, after adjustment 
of the motors in the end carriages, has been most satis- 
factory, no trouble in this direction ever arising. 

The writer would have liked to have given some com- 
parison of the units of power used in the cableway system, 
as against those of an outfit of winches on the ground 
with jib-derricks. A better opportunity will, however, 
be afforded when a merchant vessel is being built under 
the cableway ; sufficient has been learned, nevertheless, 
to show a very considerable saving of power in favour of 
the new system. - 4 

Speaking generally, in conclusion, the writer cannot do 
better than again quote from the paper of Mr. Fairburn, 
who says :—‘‘ Wire-rope cableways have m used in 
America quite extensively for years, and this means of 
handling material over great fields of service with long 
spans has long been considered by civil engineers the 
most satisfactory method, taking cost, utility, and time 
to erect, &c., into account;” and, again, in describing 
the cable system of the Eastern Shipbuilding Company, 
New London, Connecticut, Mr. Fairburn says :—‘ This 
trolley installation is a broad departure from any method 
of handling material in engineering work adopted up to 
date, and the writer hopes for a successful future for such 
wire-rope cable installations.” 

With these views the writer entirely concurs ; and, as 
an evidence of the satisfactory service Obtained from the 
cableway described, he would add that the Palmer 
Company are now completing the erection of a second 
similar—though much larger—installation, covering a rect- 
angle of 700 ft. by 150 ft., or two building berths, to be 
served by four cableways. 

In this equipment some improvements are being made 
as compared with the first; for instance, the electric 
cables will be grouped around a steel-wire rope, from 
which they will be supported at intervals of 76 to 80 ft. 

As to the cost of such an installation compared with 
that of other systems, without going into figures, the 
writer has g grounds for saying that the cheapest 
arrangement of a fixed structure, with cranes overhead, 
would cost double that of the cableway, and, in many in- 
stances, four times as much is nearer the mark; besides 
which, where the trolleys cannot be traversed, but must 
travel always in the same line as in fixed structures, 
more trolleys are required, hence increasing the cost of 
working and upkeep. Any comparison with cantilever 
cranes as to cost would be enormously in favour of the 
cableway ; while, as to utility, there is no comparison 
possible, the cantilever crane being, in the writer’s opinion, 
the most unsuitable of any device for ship construction. 

Time for erection (another important matter) is in 

greatly in favour of the cableway, as a berth can be dealt 
with in from three to four months, with a minimum of 
interference with the progress of work in vessels under 
construction ; indeed, if so arranged, several berths might 
quite well be installed in the same time. 
Although it may be quite truly said that Mr. Fairburn’s 
paper entered most fully and exhaustively into all the 
various appliances in use for dealing with material over 
shipbuilding berths, the writer hopes that the somewhat 
novel application of the system described, and the great 
interest taken in it by many shipbuilders, will be sufficient 
excuse for bringing this subject again before the Institu- 
tion. 





Royat InstrtutT1on.—The following are the lecture 
arrangements at the Royal Institution, after Easter :— 
Professor G. Baldwin Brown, two lectures on ‘‘Greek 
Classical Dress in Life and in Art ;” Professor William 
Stirling, three lectures on ‘‘Glands and their Products ;” 
Dr. P. Chalmers Mitchell, two lectures on ‘The Diges- 
tive Tractin Birdsand Mammals ;” Rev. J. P. Mahaffy, 
two lectures on (1) ‘‘ The Expansion of Old Greek Litera- 
ture by Recent Discoveries;” (2) “The Influence of 
Ptolemaic Egypt on Greco-Roman Civilisation ;’ Pro- 
fessor William J. So'las, three lectures on ‘‘Man and 
the Glacial Period ;” Professor Charles Waldstein, three 
lectures on ‘*‘ English Furniture in the Eighteenth Cen- 
tury ;” Professor Sir James Dewar, two lectures on ‘* The 
Old and the New Chemistry ;” and Professor W. 
Macneile Dixon, two lectures on (1) ‘‘ The Origins of 
Poetry ;” (2) ‘‘ Inspiration in Poetry.” The Friday even- 
ing meetings will be resumed on April 27, when Pro- 
fessor J. W. Gregory will deliver a discourse on ** Ore 
Deposits and their Di-tribution in Depth.” Succeeding 
discourses will probably be given by the Hon. Charles A. 
Parsons, Professor J. H. Poyating, Professor Arthur 
Schuster, Mr. Lonard Hill, Professor H. Moissan, and 





that a load suspended on a wire of 500 ft. in length would 


Professor Sir James Dewar, and other gentlemen. 
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sion B and then down the other side to the outlet. §.\:abie 


‘*ENGINEERING” ILLUSTRATED PATENT b, fast on which is & pinion U1 gearing with a pinion | baffles oF division plates may be employed to cause the v..:+ to 

RECORD ce! on a le ¢, which spindle may be used to actuate the | circulate. The supplemental cylinder D is connected by 13 Di 

® paper feed of the telegraph recorder, The pinion cl also gears | to eccentrics on the shaft J, and the capacity of the cha»: cr 

CompPitep sy W. LLOYD WISE. = é ion 23 a spindle d, — a upoti it a Findlo — Ly Ting rental 9 rag AA is agaveateatly steate than 

w gearing a worm e! on the vertical governor 4 we iz cy’ er A, a! can secom- 
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UNDER THE AOTS OF 1883 +1903. rod By) in bearings in the framing gy. On this rod f is| the intermediate condulte and passages E!. The mechan -:n jg 

The number of views given in the Spreiication Drawings ia stated atin f? which catries by a horigontal pivot h! an arm A, | so arranged that the suction stroke in the supplemental cylin ter D 

in each case ; where none are mentioned, the Specification ia not provided with a pin 42 which is capable of engaging a strew- | commences at or about thé same time as the working stroe in 

illuetrated. ° ; read on a drum i fast on the spindle & The arm h be | the cylinder A. Thus, while the working stroke is taking »!ace, 

Where inventions are communicated abroad, the Names, | turned on its pivot h! so as to lift the pin out of the thread hy a | a vacuum is being eréated in the supplemental cylinder D, eo that 

&¢., of the Communicators are e given alee "| finger on f hn May WY ay on @ -_ ke, bn Mino an | When the exhaust ports E ate open the exhaust gases rusi: into 

0 pevifi ‘ Sale | *tmature / normally held up from an electro-tnagnet inet a 
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anch, 2, Eouthameion Buildings, Chancéry-lane, W.C., at 
the uniform ore’ of 8d. 
The date of the advertisement the acceptance of @ Complete 
ation is, in carh case, given after the abstract, unless the 
‘atent has been sealed, when the date af s-aling is given. 
Any person may, at ony time within two months from the date af 
the advertisement of the nce of a Complete Specifica: 
give notice at the Patent Office of opposition to the grant 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


5197. Byng, on, and H. J. tes, Man- 
Pes Pag” > A gator Se (4 Figs.) rest 13, 1905,— 
This invention relates to improvements in electric switching 
a tus, and more particularly to a mechanical action whereby 
switching operations are performed quickly and smoothly, and 
which is capable of application where it is desired to either select, 
open, or close electric circuits. In carrying the invention into 
practice there is supported on a suitable base a tube 
or race, or equivalent device, into which is placed a number 


rest. When, however, the magnet [ is energised—for instance, 
by the first signal of an incoming message -the armature is 
attracted rocking the shaft 42, which causes the finger to lift the 
arm A sufficiently to free the pin 42 from the screw-thread. 
the rod f is turned by a spring Which is always bear- oe 
ing against the arm 2, and the brake /! is moved out of contact 
with the governor spindle ¢, which, with the clock, is therefore 
free toturn. When the magnet is no longer energised—i.e., at 
the termination of what is hereinafter called the necessary run of 
the clock—say, after the end of the message—the pin drops back 
into the thread on the drum, by the revolution of which it is 
slowly moved back, turning the arm f? against the spring, so 
applying the brake to the spindle e stopping the clock. e 
period for which the clock runs after the necessary fun—i.e., 
after the magnet is de ‘gised-—dep he eo see hy yh ng 
— the pin is moved back by the spring, which can be regu- 
lated. Of course, if the magnet is quengiped by the telegraphic 
current, the arm A will be continuall — and falling during " 
A, | the receipt of the message; but each time it is lifted it will be H 
of | pushed back by the spring to the limit of its travel, and there : 
balls B or cylinders, where they may have a limited amount of | Will therefore always be the given period during which the clock 
motion, but are normally hept together by « suitably placed | will run after the end of the message. (Sealed February 22, 
spring, or by gtavity, as, for instance, by hanging a weight on | 1906.) 
8S. H. Holden, Birming- 


to the hook H. Above or in front of the slott t of the tube 
is mounted a plate O, which supports a number of push-pieces D, | _ 3327. _G. Hookham and : 

* into which are fitted plates or rods E having wedge id or trolytic Meters. [4 Figs.) February 17, 1906. 

—This invention relates to electricity nieters operetint on the 

a of the ordinary gas voltameter. The anode a is in the 


genes ae: the Cy pisces “ a are re, —<_ 
ating each about a centre in its push-plece, or may arran 5 
t loosely therein. The wedge-sha ion of orm of & rectangular strip of platinum, erably coated with 
mabey thee ay Ange tery Se aah one eae ee latinum black and sti yr theteall b, the connection 
ing made by one of the suspending wires c. The bulb is in one x - 
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re, the latter tube being vertical when the meter is in opera- 
tion. The electrolyte uséd is dilute sulphuric acid cofitaining 10 
per cent. of the acid, the quantity of electrolyte being sufficient 
to fill the tube d and cover half the anode a when the tube d is 
vertical, the part of the btlb above the electrolyte being filled 
with hydrogen, which may, if desired, be under pressure. The 
cathode consists of a platinum wire e coated with platinum black 
at the lower end of the graduated tube d, and may, if desired, be 
enclosed in a cap, — at ite upper end, for the purpose of 
isolating the portion of the liquid immediately surrounding the 


the supplemental cylinder D. At the same time a fresh charge 
énters the cylinder A through the inlet G. On the return stroke 
the exhaust gases, which have considerably cooled down, are 
discharged from the chamber C through a valve K coinmunicating 
with the atmosphere through a pipe L, which extends through 
the extension B between the working and supplemental cylinders, 
and passes a through the walls of the extension. This 
conduit is conveniently formed in one with the extension B. The 
exhaust valve K of the supplemental cylinder is provided with 
one or more balancing weights K!, which cause the valve to close 
after it has been forced open by the pressure within the cylinder, 
this arrangement being preferable to the use of springs, which 
sob) be apt to become overheated. (Sealed February 22, 
1906. 
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RAILWAYS AND TRAMWAYS. 


A. ©. Fell J, H. Rider, London. 

way uit Systems. (4 Figs.) 

February 14, 1905.—This invention relates to improvements in 
“ centre slot ” electrical tramway conduit systems, in which the 
conduit is normally situated between the track-rails. A tramway 
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h streets which are not wide 


tion of the corresponding plate is forced between two balls, and 
pre | displaces the balis, as shown in Fig. 2. The amount of 
travel the balls are capable of in the tube A or its equivalent is 
limited by the closed ends of the said tube A, or by suitably 
placed end stops, to such an extent that there is only room for 
one wedge to be placed between two of the balls. If, after one 
wedge is pushed in between the balls, another push be operated, 
the wedge connected to the latter in entering in between the 
balls and displacing them causes the first wedge to be forced out, 
and 80 restores that wedge and its push to theit normal posi- 
tions. The pushes D are locked in the normal position by virtue 
of the wedges wring mainly above or in front of the line of 
centres of the balls B, and are locked in the other ition by the 
swinging of the plates E, or the like, out of their lines of centre 
when they are forced between the balls, and this locking action 
is assisted by suitably placed friction springs or pieces acting on 
the said plates, or projections thereon, which springs or pieces 
may, if desired, serve as contacts for switching operations. The 
movement of the balls in the tube may, by means of a plungerG, 
or the like, also be used for opening and closing circuits. 


cathode. 
a hinge in a box /, carrying the shunt coil g anda resistance A in 
series with the cell, and of large resistance in com 
the resistance of the cell itself. 
of the sane material, which should have a small temperature 





























The electrolytic cell may be conveniently mounted on 


rison With 
The resistances g and h are made 


has sometimes to be laid throug 
enough fora double line of rails. It is customary at the entrance 
of such narrow street to run the ordinary double track either 
into a single track by the use of both crossings and movable 
points, or into interlacing tracks by means of crossings only, and 
66 return to a double track by the use of similar means where 
the atreet widens sufficiently. In electrical tramways which are 
worked of the underground conduit system, the cost of movable 
points for the track and slot-railé, and of the special sub-surface 
construction eritailed by their use, is very great, and breaks in the 
cond@ctor bars aré necessary at stich places. By the use of this 
invention, however, movable points in both track and slot-rails, 
and breaks in the conductor bars, may be entirely avoided in 
etitering and leaving narrow streets. This is accomplished by the 
combined use of interlacing tracks, and of conduits constructed 
in such a way that the slot-rails a | be used as running or track- 
rails, Asan example, the two tracks may be interl in such a 
nianner that the slot - rail used by the “ plough” or current- 
collecting device of a car passing in one direction becomes one 
rail of the track for a car passing in the opposite direction. This 
second car in its turn uses for its plough the slot-rail which acted 





(Sealed February 16, 1906.) 
748. Marconi’s Wireless Te ih 
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coefficient, so that temperature errors are avoided. In order to 
set the meter to zero the cell is tilted, so that the tube a is filled 
with liquid, the tube d being afterwards replaced in the vertical 
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sion against 
separate portions of gas in the cell are at different levels, they 
may tend to become equal in pest by diffusion through the 
electrolyte, and to prevent this, if desired, the surface of the 
latter may be covered with oil. Or the bend of the connecting 
tube may be filled with sand, thus forming a porous partition, 
which will allow the liquid to flow past when the cell is tilted to 
set the instrument to zero. (Sealed February 22, 1906.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


2171, A. J. Jung, London. Explosion Motors. 
(2 Figs.) February 3, 1905.—This invention relates to explosion- 
motors, and refers more particularly to‘motors of the two-stroke- 
cycle type. The cylinder A is provided with an extension B 
forming a stationary poe for a supplemental cylinder D. 
This movable cylinder D encloses the extension B and forms the 
outer wall of achamber C, The exhaust of the cylinder A n the 
comprise openings E controlled by the movements of the piston F | and upon the combined M on the other, while its plough 
w uncovers the porte at the end of the working stroke. The | uses combined rail N. In the above example of the use of the 
gas-inlet port G is provided with a controlling-valve G! in the | invention, the two conduits and their slot-rails are et to the 
usual manner. Communicating with the éxhaust ports E are | centre, with the two track-rails outsid e ploughs therefore 
conduits E!, which may be within the j remain practically under the centres of their cars. Or the (wo 

with passages in the extension B, which delivers into | inside track-rails of a double-tramway track may be interlaced, 
the suppleniental cylinder D. Openings M communicating with | while the outside track-rails run into the slot-rails of their ow 
conduits. In this example the two conduits and their slot-rails are 














This method is illus- 
trated in Fig. 1. A Band O D represefit the running or track- 
rails of a double-tramway track, and E and F their corresponding 


as one of the track-rails for the first car. 


slot-rails. The inside track-rails B and C are interlaced at the 

int G, run into the slot-rails F and E, and become the combined 
rack and slot-rails N and M. The wheels of the tramcar |. in 
passing over the interlaced lines run upon the track-rail A on the 
One side, and upon the combined rail.N on the other, while the 
car plough uses the combined rail M. In a similar manner the 
wheels of tramcar K run upon the track-rail D on the one side, 























the E! or with the interior of D may be provided, and be , : 

contro a valve, so that the vacuum can be controlled, and | kept to the outside, with the two interlaced track-rails inside. 
therefore the amount of working charge drawn into the power- | The ploughs therefore move to the side of their cars in. nein, 
linder yegaleed be gevera or regulate the power of the o- | This method is illustrated in Fig. %. The inside track-rails 8 me 

ion. A jacket H round the oylinder A is continued, as at | C ate interlaced at the point G, while the outside track-r.'s 
Hi, t6 the inner end of the exten B. In ofder to ensufe | and D run into the slot-rails E and F respectively, and becou: | ie 
for automatically starting an instrument, such as 4 telegraphic | efficient circulation in the water-jacket, the inlet H2 and the | combined track and slot rails Mand N. In the event of a double 
er, as 800n, for instance, as the first signal of a message | outlet H® be diametrically opposite one another at | track being constructed at any future time, the existing co” juite 
is received, and for sto movement after the lapse of tom of the jacket ing water may be ' would he used as “ centre slot ” conduits. (Accepted Decei!«r6, 


the H, so that the cool 
a certain period after the completion of the message. caused to flow up one side of the jacket to the end of the exten- 1905.) 
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THE CONTINENTAL FIRE SERVICE. 
By Epwi O.: Sacus, F.R.S. Ep., Architect. 
(Continued from page 374.) 
GerMany.—THE Hamsurc Fire Service. 

In dealing with the German professional fire 
brigades, the first two examples dealt with were 
those of essentially inland cities—i.e., Berlin and 
Hanover—whilst the third was that of a port— 
namely, Bremen. . ! 

It should be pointed out the difference in the fire 
hazard of an inland city and that of a port is great, 
having special regard to the great warehouse risks 
associated with the shipping business, and that natu- 





As in the case of Bremen, so in the case of 
Hamburg, the question of fire protection has been 
in most excellent hands during the last decade, and 
thus the fire service of the predominant Hanse 
city calls for our close attention. The Hamburg 
authorities have, as a matter of fact, during some 
fourteen or fifteen years, fully realised the great im- 
portance of the fire question generally, so that one 
might almost say that this Hanse city now embodies 
& unique example of a port where the fire-preventive 
and fire-service policy are jointly accorded a position 
that can scarcely be improved upon. What is more, 


the results of this broad-minded policy have been | 


most extraordinarily successful ; for no matter how 
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Fies. 147 to 149. Om-Rermvery Fire at Hampura. 


rally the protective measures for a port should be 
relatively on a higher scale than those for an inland 
city, assuming identical areas and population. As 
far as Germany is concerned, the majority of cities 
under review for fire service purposes are of an 
inland character; and even those few which are 
located on great waterways, such as the Rhine and 
the Elbe, and have certain dock and warehouse 
facilities on those rivers, cannot in any way 
classified as ports for fire hazard purposes. Ports, 
im one sense, as far as Germany is concerned, are 
practically only Hamburg, Bremen, and Stettin, 
and, ina very minor degree, Liibeck, Dantzic, and 
_Kénigsberg. Of these ports, again, only the Hanse 
ports of Hamburg and Bremen stand in the first 
rank from.a fire point of view, and of these two, of 
course, Hamburg very much takes the lead, 








excellent the Hamburg Fire Brigade may have 
been, as a smart fire-extinguishing force, fifteen or 
twenty years ago, it was practically helpless when 
dealing with Hamburg fire risks of more than 
ordinary size, owing to lack of scientific manage- 
ment, and the neglect of fire-preventive—i.e., pre- 
cautionary— measures intended for the limitation of 
the spread of an outbreak. Anyone who has watched 
the fire economics of Hamburg — with which, 
by-the-bye, are so closely allied certain British 
insurance interests—must have remarked, almost 
with wonderment, how a decade of systematic work 
may improve the entire fire-protective aspect of a 
city, regardless even of the increasing risks of 
growing business, greater warehouse capacity, and 
more rapid turnover. 


This extraordinary evolution of the Hamburg 


fire-protective position has almost entirely, been 
due to one man—Chief Officer Westphalen, well 
known in this country asa leading authority 
on fire subjects. An architect by profession, a 
distinguished officer of the German Army Re- 
serve,for long years senior superintendent of build- 
ings to the Hamburg State, Herr Westphalen 
was transferred to the command of the Ham- 
burg Fire Brigade, after being desired by the 
authorities first thoroughly to inform himself of 
the fire-service arrangements of a number of large 
cities, which information he obtained, among other 
places, at Berlin, where he temporarily worked as 
an ensign. 








Tue Hamsore Fire Risk. 


To understand the situation of the fire service 
in Hamburg, it is necessary to appreciate that this 
is a city which is, in the main, a port with enormous 
warehouse values, both within the dutiable area arid 
in the ‘‘ free port ;” that it further has a large city 
or office district, then a west-end or shopping dis- 
trict, and finally a very large residential area of 
varying description, including extensive suburbs 
on English lines. The city area is cut up by’a 
very large number of waterways—i.e., the River 
Elbe, canals, and a large lake, which, whilst on the 
one hand providing, for fire-service purposes, the 
most valuable auxiliary of an ~— and very 
accessible water supply in some of the more dan- 
gerous districts, at the same time create a con- 
siderable difficulty for intercommunication and the 
concentration of the brigade in force. 

The total area of the city of Hamburg is 20,115 
acres, of which 2660 acres are waterways, leaving 
roughly an area of 17,455 acres. e popula- 
tion is 751,000, as per the statistics of 1993. and 
the number of buildings in the city area 30,516. 
It is with the city of Hamburg and this area and 
population that we have to deal in this article, 
although it should, of course, be remembered that 
under the control of the same fire-service adminis- 
tration, there is also the outlying area of Hamburg, 

enerally known as the ‘“‘rural district of Ham- 

urg,” which comprises 78,584 acres, with a popu- 
lation of 70,000, including also the small towns of 
Bergedorf and Cuxhaven, and quite a number of 
small villages. The number of buildings in the 
rural district is 7500. 

Of course, the main risk of the city of Hamburg 
from the fire point of view is centred in the area of 
the warehouse district, and primarily in the ‘‘ free 
| port” which was formed in the early ‘eighties, and 
which, according to statistics at the turn of the 
century, already comprised over one hundred ware- 
houses covering an area of some 62,000 square 
metres (667,400 super. feet), as well as a very large 





number of sheds, covering about 400,000 square 
| metres (4,305,700 super. ft.). The fire risk in this area 
has been materially augmented—in fact, augmented 
in a manner which to-day is quite incomprehensible 
| — by the extraordinary perversity of the engineers 
|in charge of the works in the ‘eighties, who at the 
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time insisted on having all the warehouses built in 
such a way that all vertical and horizontal metal 
supports are entirély unprotected ; and, what is 
more, in many cases the unprotected supports 
are actually formed of light lattice-work girders, 
which are so very susceptible to collapse at 
fires. 

In an earlier series of articles during 1897, I 
was at pains to point out the peculiarities of the 
features of the Hamburg warehouse fire risk, and 
in the issues of September 24, November 5 and 
26, of 1897, and of April 29, 1898, several illustra- 
tions will be found that refer to Hamburg ware- 
houses, the old methods of construction of Ham- 
burg, and the methods more recently introduced 
under Chief Officer Westphalen’s régim*. But only 
those who have actually seen the extraordinary 
systems of construction advocated and executed in 
the earlier period of construction at the Ham- 
burg Free Port can fully realise what unsuitable 
systems of design are sometimes employed, as 
far as the fire aspect is concerned, by leading 
civil engineers. The fire question, even to-day, 
does not receive that consideration from lead- 
ing dock, railway, and warehouse engineers which 
it merits, scientifically and economically ; and the 
greatest. blunders are made for want of a little 
attention, the additional safeguards, if employed, 
but ‘rarely involving any appreciable extra ex- 
pense. 

As an instance of characteristic results of serious 
fires in Hamburg, due in the main to faulty plan- 
ning and construction, there are published on the 
precedin e several illustrations in respect of a 
notable Hamburg fire, which, if studied in conjunc- 
tion with those presented in earlier articles on the 
dates named above, should give a fair picture of 
what risks have to be contended with in the Hanse 
city, owing to the fact that suitable measures were 
not, previous to the — régime, insisted upon 
by the authorities in Hamburg who had control of 
the construction of buildings, and particularly of 
warehouses. It would lead too far to go into detail 
regarding these actual fires; but I would par- 
ticularly mention that Chief Officer Westphalen has 
published, from time to time, illustrated reports 
of large, remarkable fires that have occurred in 
his area, accompanied by short, lucid descriptions, 
and at times by plans. It is from publications of 
this description that the illustrations given here- 
with are put forward ; these are the typical earlier 
oil-refinery and warehouse risk in Figs. 147 to 149, 
page 507, and a combined colour factory and work- 
shop risk in Figs. 150 to 153, page 510. 

It is one of the peculiarities of Hamburg ware- 
house work that a considerable amount of workshop 
work has to be carried on in conjunction with the 
warehousing : workshop work in the true sense of 
the actual making of parts, handling and improving, 
or putting together of parts; and also workshop 
work in the sense of sorting, storing, and packing 
of goods in small quantities. The illustrations in 
the present issue, if compared more particularly 
with Figs. 32 to 36, on pages 552 and 553, in 
the issue of November 5, 1897, will render very 
evident the difficulties of the situation which Chief 
Officer Westphalen had to contend with on taking 
up his appointment. 

In the newest Hamburg warehouses, built under 
his régime, the stores are, as a rule, limited to 
an area of 16 metres frontage to 22 metres depth 
(53 ft. by 72 ft), with an available floor space 
of 325 square metres (3500 square feet) per store. 
The outer walls are in solid brickwork, and are 
carried over the roof-level to the extent of not less 
than 4 ft. 6 in. All iron supports inside the build- 
ing are thoroughly well protected with fire-resisting 
materials ; this refers both to the vertical and to 
the horizontal supports. In many cases metal sup- 

»rts have been replaced by hardwood supports. 

loors are either entirely of lord wood or of suit- 
able concrete or armoured soncrete, and they are 
laid to a slight fall for the purpose of reducing 
water damage, inasmuch as any water thrown on 
these floors, in the event of a fire, runs into 
scuppers through the outer walls. Direct commu- 
nization from floor to floor by means of lift shafts 
is tabooed ; staircases and lifts form a risk of their 
own, separated from the actual warehousing space 
by thick walls and double doors. Staircases are to 
be found at both front and back of each risk, so 
that the fire service has facilities for attacking an 
outbreak, both on the water side and on the road 
side, in such warehouses. 

(To be continued.) 


THE INSTITUTION OF NAVAL 
AROHITECTS. 


(Concluded from page 480.) 


WE now conclude our report of the recent annual 
meeting of the Institution of Naval Architects by 
an account of the proceedings of the last day, 
Friday, the 6th inst. 


Tue New Rotes oF THE INSTITUTION. 


The chair was again occupied by Lord Glasgow, 
who opened the proceedings by an announcement 
regarding the new rules. He said that dissatisfac- 
tion having been expressed by some of the members 
regarding some of the new rules which had been 
lately adopted by the Institution, the Council were 
considering amendments to the rules, which would 
be duly submitted to the members for consideration 
before the next balloting list would be issued. 

We may point out here that one rule which caused 
a good deal of dissatisfaction among some members 
was carried without dissent at a general meet- 
ing after due notice had been given. Whether 
this rule was good or bad, the Council had no option 
but to put it in force. However, the Council have 
acted wisely and liberally by bringing the subject 
forward again, and no doubt the matter will be 
settled to the satisfaction of the majority. 


FReEEBOARD RULEs. 


The first paper taken at the morning sitting on 
the 6th inst. was a contribution by Mr. J. Foster 
King, entitled ‘‘ Notes on Freeboard Rules.” 

Mr. Foster King’s paper, which we shall pub- 
lish in full shortly, consists largely of an exami- 
nation of the German rules for freeboard and 
their bearing upon the general question. The 
author had received very full particulars of the 
organisation which is responsible for the assign- 
ment of load-lines to German vessels. As stated 
in the Appendix to the paper, important amend- 
ments to the British load-line tables have received 
the attention of the Board of Trade and other 
assigning bodies during the greater part of the last 
twelve months. The President of the Board of 
Trade having given his sanction to the amendments 
of the rules, the author was able to give them by 
means of a diagram he exhibited. 

The German rules in form are, the paper says, 
much the same as the British rules, with such 
alterations as are almost the natural outcome of 
their later date. 

Speaking of the behaviour of ships on waves, 
the paper gives the results of some investigations 
which were made in 1898 by the technical staff of 
the Leven Shipyard. It might be accepted, the 
paper states, that the worst weather a ship has 
to face is that during which she has to encounter 
waves of the same length as herself. Ignoring 
the change of water pressure in the wave struc- 
ture, as a set-off against the changes in effec- 
tive weight due to pitching, it is found that, with 
any particular form of flush-deck vessel, the free- 
board which will just permit the crest of a wave 
of her own length to lip the top of the deck 
— varies directly with the height of the 
wave. either breadth nor depth of vessel have 
any effect upon.the static wave-line freeboard, a 
condition which is borne out in present freeboard 

ractice, so far as breadth, but not so far as depth 
is concerned. Form of model, however, has a 
very considerable effect upon the wave-crest free- 
boards. Calculations made in order to ascertain 
the static freeboards which would just allow the 
crests of the waves to lip the tops of the decks at the 
after end when the ships are in the hollows of waves 
of their own length (assuming a standard sheer) 
show that the percentage of the height of the 
wave which is necessary in order to comply with 
this condition is not constant, as it is when on the 
wave crest, but increases as the waves become 
higher, while the effect of form is reversed ; that 
is to say, the finer the model the larger the neces- 
sary initial freeboard upon a particular set of waves. 
These facts are further illustrated by means of 
diagrams, which we shall reproduce when we publish 
the paper in full. 

The freeboard tables of both Great Britain and 
Germany take no practical cognisance of stowage, 
or proportion of breadth to depth in relation to 
stability ; they lay down no more than general 
instructions as to the strength and character of 
the protection to be given to deck - openings; 





neither do they differentiate between coasting and ! 





ocean trades, nor between 10-knot cargo vessels 
and 20-knot Atlantic liners, except in Germany jn 
the case of sailers. 

In the modern steel steamer, the paper con- 
tinues, having saponin proportions of bréadt}; 
to depth, stability has become a comparatively un- 
important factor in freeboard, and is in any case a 
—_ question, which would fall to be con- 
sidered only in exceptional instances, and should 
be met by particular stowage regulations, and not 
by general freeboard curves; while the facts and 
possibilities of modern steel structural design 
remove the absolute safety of the vessel herself to 
a large extent into the realm of regulations as to 
strength of hull and protection of openings. The 
freeboard problem can never be that of providing 
comfort on deck in all weathers, but appears to be 
one which should be limited to an endeavour to 
ascertain the least height of platform, having regard 
to the trades in which ships are to be employed, 
the speed at which they are to be driven, and the 
protection afforded by erections, which will enable 
passengers to remain on deck and the crew to move 
about in discharge of their duties in safety, without 
having to slacken speed in moderate weather. The 
ruling factor in the problem appears to be tlie 
length of the vessel. 

In the Appendix it is stated that the most 
important change introduced by the new rules 
consists in the alteration in position of the awn- 
ing-deck curve combined with a similar fairing 
of part of the line, so that it now closely resem- 
bles the German awning-deck curve for vessels 
obtaining the maximum sheer allowance, except 
that the beginning of it is not brought above 
the upper deck, as is that of the German curve. 
These points are fully shown by the diagrams. As 
awning-deck freeboards are determined by con- 
siderations of strength, the regulations have neces- 
sarily been amended so as to increase the strength 
standard in proportion to the new curve ; and as 
erection allowances are based upon the difference 
between the flush and awning-deck curves, there 
will be considerable reductions in the freeboards of 
vessels having long erections. Improvements have 
been made in dealing with allowances for poops 
and forecastles, the assignment of freeboards to 
turret vessels, and in other details. As these 
matters are rather outside the scope of the paper, 
the author considered it suflicient to say that the 

ractical result will be the reconsideration of the 
reeboards of the whole British Mercantile Marine. 
This should carry sufficient proof that the British 
— Act is being administered on progressive 
ines. 

Mr. H. H. West was the first speaker. He 
pointed out that it was legitimate for the shipowner 
to increase the paying load, provided safety of life 
at sea was secured, and other interests, such as those 
of the underwriters, were not prejudiced. If the 
ship would stand the sea, then it would be justifiable 
to load her to the extra depth, and secure the bonus 
due to a few additional inches of draught. For 
years what was now admittedly a safe and proper 
load-line had been forbidden, and the capability of 
earning during these years had been lost to the coun- 
try. The authorities only awoke to this when it was 
brought home to us by the transference of trade to 
foreign competitors who were not subjected to the 
restrictions of so severea rule. It was a pity the 
fact had not been discovered earlier. At times 
when freights had been low, and it had been almost 
impossible to make both ends meet, the concession 
of these few extra inches of immersion would have 
been a godsend. In 1883 he had said, in a paper 
read before the Institution, that the object of frec- 
board was to limit the ship’s load ; to provide a 
reserve of buoyancy as a margin against leaking, 
and as lifting power in a seaway ; to assist in secur- 
ing a sufficient range of stability; to provide a 
suitable height of working platform; and to pro- 
tect the vessel from deck damage. This the author 
had recalled, and compared it to the definition given 
by Mr. Middendorf, Chief Surveyor of the German 
Lloyd, who had said that freeboard depended upon 
the length of the ship, the bulk of the immersed 
hull on displacement, upon the vessel’s speed, and 
upon her stability. Mr. West did not think there 
was much, if anything, to recant after twenty-three 
years; but by the expression ‘‘limit the ship's 
load” he meant rather the gross displacement of 
the ship, as the ruling element was the total dis- 
placement. 

Continuing, Mr. West said that when the agitation 





commenced which led up to the Load-Line Act, it was 
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alleged that shipowners were sending weak ships 
to sea and loading them so that the consequences 
were dangerous, and that this led to total loss. 
The point was that the ships were weak in propor- 
tion to their load, and so Government fixed the 
freeboard, one of the objects being to limit the 
ship’s load. That remained until tc-day, and, so 
far as structural strength was concerned, must 
remain. But he considered that the total load was 
not so important as the distribution of the load ; 
but this was a branch of the subject that could 
hardly be legislated upon. In regard to leakage, 
that was ordinarily a trifling matter ; but when it 
reached any considerable dimensions, the amount 
of reserve lospedar was a most important factor. 
Freeboard would not give stability ; nevertheless, 
the amount of free side might have an important 
influence on the range of safety ; that was to say, 
freeboard would not be in itself a sufficient guaran- 
tee of stability, but would assist to give security. 
The height of the working platform would, natur- 
ally, depend on the side of the ship ; and preven- 
tion of deck damage also was a feature governed by 
the height of platform. The author had said 
that in the modern steel steamer, having present- 
day proportions of breadth to depth, stability had 
become a comparatively unimportant factor in freo- 
board. That, no doubt, Mr. West said, was at 
present the case, but he questioned whether it 
would always beso,as changes continually occurred. 
For instance, in the early ‘sixties of the last cen- 
tury, an enormous demand -sprung up for railway 
material for India, and a large number of sailing- 
vessels, of 1200 to 1400 tons gross, were built to 
carry this railway material to the East. For this 
purpose they were made deep in proportion to their 
width, so as to be easy at sea with this loading. 
When the demand fell off, other kinds of cargo were 
carried, and the vessels had to be ballasted. The 
next departure was to increase the beam relatively 
to the depth; but the ships were loaded by the 
same stevedores, who put the heavy weight in 
the bottom, the result being that heavy weather 
led to dismasting. A report on this subject was 
presented to Lloyd’s, having been pre by the 
late Mr. William John. The result was that the ships 
were loaded so that the weight was placed ’tween 
decks ; but here again careless stowage led to 
decks coming down, with disastrous results. He 
mentioned these facts by way of showing how trade 
considerations necessitated change of design. Mr. 
West did not think that the present type of cargo- 
steamer would maintain its position ; and changes 
made would have to be met by corresponding 
changes in freeboard rules. 

Dr. Bruhn said that Mr. Foster King’s paper 
was valuable, because it was so useful to have the 
information it contained on record. The author 
suggested that with any particular form of flush- 
deck vessel the freeboard that would just permit 
the crest of a wave of her own length to lip the 
top of the deck amidships varied directly with 
the height of the wave. The freeboard, or per- 
centage of the vessel’s length, which provided 
this condition for 10-ft. waves, would require to be 
doubled if 20-ft. waves were to be met. He would 
ask if this was a matter of interest only, as it would 
be rather difficult to introduce the subject into a 
tule assigning freeboard. The author considered 
that length was the important factor in decid- 
ing freeboard, but the speaker would give the 
position of first importance to breadth, and con- 
sider length secondary. He rather agreed with 
what Mr. West had said in regard to stability, and 
this quality could not be regulated by freeboard. 
The author's ships would be either unstable or 
too stable. What was needed was not too much 
stability, but just stabilityenough. He considered 
the distribution of cargo might be left to owners to 
control. Trouble did not often arise from this 
cause, and that was due to the greater beam of 
Vessels giving a larger range of distribution of load. 
Distribution had an important bearing on the 
strength of structure ; and sometimes owners did 
not recognise that they could not, with impunity, 
do anything they wished, even with a steel ship. 
They had to choose between seeing that loading was 
carried out so that the stresses would be properly 
distributed, or else having the ship made so strong 
that it would not matter if it were improperly 
loaded. It was only the fore-and-aft distribution 
that was of importance in dealing with the question 
of strength of structure; and water-ballast would 
give a large weight over a short length. If the 
water were divided between two tanks, it would be 


! 
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well to place them respectively 30 per cent. of the 


length of the ship from each end. Extra coal 
should also be placed in the fore-hold before the 
boiler space. 

Mr. William Gray asked the author whether any 
finality of freeboard tables was to be expected, and 
would those recently issued last. r. Denny 
had stated that the Board of Trade did not intend 
to open up the subject again. That might have 
been putting the matter rather strongly, and pro- 
bably it was meant that no radical departure would 
be taken. It seemed a strange thing that old ships, 
which were rapidly depreciating, should now be 
allowed a deeper load draught. 

Mr. Foster King, in replying to the discussion, 
said that he had not intended to criticise Mr. 
West's remarks of over twenty years ago ; he only 
took them as representing the opinion of that period. 
In regard to any relation that might exist between 
strength of structure and freeboard, he considered 
the latter a problem distinct from the former; once 
the correct height of freeboard were settled, it would 
be quite possible to lay down scantling. It was a 
matter of opinion how a vessel could be comfort- 
ably navigated. The question of reserve buoyancy 
was gradually being eliminated from the question 
of freeboard. He was not in a position to criticise 
the present tables, but if the matter were con- 
sidered scientifically, length must be included in the 
calculations ; and he did not agree with Dr. Bruhn’s 
remark as to breadth. Stability was a question of 
stowage, and he did not think that shipowners 
would care for Parliament telling them how to load 
their ships. 


CABLEWAYS AND CRANES IN SHIPYARDS. 


Two papers on shipyard plant were next read 
and discussed together. The first was on ‘‘ Over- 
head Wire Cableway Applied to Shipbuilding,” by 
Mr. J. L. Twaddell; and the second on ‘‘ The 
Introduction of Cranes in Shipyards,” by Mr. 
Alexander Murray. We published both of these 
— with their illustrations in our last issue. 

r. R. Saxton White opened the discussion. 
He said that in a modern shipyard an overhead 
system was a necessity; some of these plants 
were very magnificent, whilst others were not so 
impressive, but still had their advantages. The 
first introduced was the Brown cantilever crane 
spanning the building-slip. That, however, had 
only one lift, and was inadequate in this respect. 
He had seen the cableway described by Mr. 
Twaddell, and was impressed by the amount of 
work it would do; but he had concluded that for 
a ship in which a great deal more material had 
to be dealt with it would be necessary to rig a 
fourth cable. He thought also that more units 
would be needed to deal economically and rapidly 
with a modern cargo-steamer. Mr. ‘l'waddell had 
said that his system would cost no more than half, 
and possibly a quarter, the amount that would have 
to be paid for some other systems. That might 
possibly be true, but it must be remembered that 
the life of the cables had to be considered, and to 
renew them every six years was a serious matter. 
One very important point was the question of 
surging, and on a long cable this seemed to the 
speaker to present a serious difficulty. It was 
satisfactory, however, to find that the sag of the 
cable was an advantage, as it enabled the load to be 
brought more easily to the required position for 
lowering. This was a good point for the wire rope. 
He considered that some system of lifting and 
transportation must be adopted by firms who were 
to compete successfully in shipbuilding. 

In referring to Mr. Murray’s paper the speaker 
pointed out that the majority of shipbuilders in 
this country did not care to sacrifice the ground 
needed for the tower system, and he thought that 
overhead travellers were satisfactory in regard to 
rapidity of work. In regard to the old derrick 
system, at the Walker yard they had ten derricks 
to each ship on a 500-ft. berth. These were found 
to handle the material well, but everything had to 
be taken down between the ships and then lifted 
over the ship’s side. This involved the expendi- 
ture of time and money ; especially in regard to 
compensating riveters when they were stopped in 
their work. It was an undesirable thing to have 
to pay men to stand about and do nothing. 

Me Henderson, of Aberdeen, had collaborated 
with Mr. Twaddell in making the gear installed at 
Jarrow, and described in the latter's paper. Refer- 
ence had been made to the possibility of railway 








lines leading to the upper end of the slips, and 
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material being conveyed in that way from the work- 
shops. It was, however, possible to run the cable- 
ways right over the sheds, so that material might 
be carried at one lift from the machines to the build- 
ing-berth. Mr. Murray had said that in a yard 
fitted with machinery capable of dealing with plates 
up to 20ft. in length, but without cranes or rail 
connection from the sheds to the berths, the cost 
of moving shell-plates from one machine to another, 
and to the ships, was from 1s. 2d. to 1s. 5d. each, 
while in the same company’s new yard, with fairly 
well-dis cranes and railways, shell-plates up to 
32 ft. in length could_be handled at from 6d. to 7d. 
each. Mr. Henderson would be glad to know to 
what system of cranes reference was made, and he 
would like to ask Mr. Twaddell what the corres- 
ponding cost would be for a cableway. 

Mr. G. L. Hunter, of Newcastle-on-Tyne, the 
manager to Messrs. T. and W. Smith, Limited, 
wire-rope makers, said that the life of a wire rope 
was all important in the cost of the system, and in 
order that such ropes should have a long life it was 
necessary that careful consideration should be given 
to their construction, and to the material used. 
One would think that surging would be aggravated 
by increased span, but in constructing the new 
bridge over the Tyne at Newcastle it was found 
that the riding was easier, even with a high wind, 
than on a railway track. The span was 1530 ft. He 
thought the factor of safety adopted by Mr. Twad- 
dell was low. He had submitted a similar system 
to Mr. Saxton White three years previously, and in 
that design both ends were not enclosed, so that 
the stress was uniform. 

Another speaker said that the first building-yard 
to be covered was at Cleveland, Ohio, where an 
ordinary traveller was used. The advantages were 
so apparent that others speedily followed. In a 
New London yard the standards were upright, and 
not raked outwards, as at Messrs. Palmer’s yard, 
so that an undue strain was brought upon them. 
With the arrangement adopted at Jarrow the strain 
on the end guys was reduced to a minimum. At 
Messrs. Cramp’s yard at Philadelphia they paid 
10 to 12 per cent. less to platers when a travelling 
crane was in use. 

Mr. C. H. Wingfield had seen the wire-rope 
system at Jarrow at work, and had noticed the 
effect of wind. Large ship-plates were being lifted 
during a high wind, and no trouble at all was ex- 
perienced, although the area exposed was very 
large. 

‘Mr. H. Rowell referred to that part of Mr. 
Murray’s paper in which a comparison was made 
between the building of two cargo and passenger 
vessels, one built by masts and derricks with short 
plates (20 ft.), and the other by cranes with 30-ft. 
plates ; the saving in labour working out at 32 per 
cent., taking only ironworkers and carpenters (see 
page 483 ante). The speaker did not see how it 
would be possible to effect such a saving in this 
country. His firm kept costs very-carefully, so 
that he was able to go completely into the matter, 
and he did not think that more than 4 or 5 per cent. 
could be saved, taking all trades on the ship. On 
smaller vessels the economy would fall tens He 
considered 5 to 6 a low factor of safety for wire 
rope. It was not very obvious why the quality of 
a steel ship should be improved by a small saving 
in the time it was in hand ; perhaps Mr. Murray 
would explain this. In the Hebburn yard they 
had carefully laid off all the machines in the sheds 
and had brought the railway in so as to give facilities 
for transport. Before building, every machine had 
been given a place on the plan, and the columns 
were then put in where there were no machines, 

Mr. Twaddell, in replying to the discussion, said 
that, although he would not modify the plant he 
had described in the paper to any great extent, it 
must be remembered it was largely an experimental 
equipment. He had not thought it necessary to 
mention many of the initial difficulties they had 
experienced, as these would not be repeated in 
future installations. At present he could not give 
the exact saving as compared with other methods, 
but he agreed with what Mr. Saxton White had 
said in regard to the space taken up by cranes. If 
they had followed the tower crane system at Jarrow, 
they would have had only four berths in the place 
of six. In regard to the difference between the 
handling in a war vessel and a merchant ship, 
he might mention that he had seen a bulkhead 
of perhaps 4 or 5 tons lifted into place in fifteen 
minutes, whereas on the old system it would 
have taken not only hours, but days. As to 
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what had been said about the number of units, ; 
it would be seen that fewer were needed than | 
with the fixed cranes. It was well known that 
the yard over which Mr. Saxton White presided 
(Messrs. Armstrong’s) was the best equipped with 
derricks in the district, but this involved the use of 
many cranes, whilst at Jarrow they did not need to 
fvlly employ three units. The new gear, with four 
units, they were — would cover two berths, 
although four units could be used on one ship if it 
were needed to do so. The duration of life of the 
cab’) had been given as an estimate, but experi- 
ence might show that a different figure could be 
awarded. Possibly the factor of safety might be 
low, but that was a voint that would be watched 
and could be altered later if needed. In regard to 
steadiness of the load, it was only in a heavy gale 
that they gave up using the cableway ; but then, 
in any case, the men had to desist from working, 
as they could not carry their templates. As a 
matter of experience, the system was found to be 
much steadier than was expected. They had no 
experience as to the effect of span on the life of the 
rope, but were willing to be guided by others, 
and were also quite prepared to modify their 
plans. In reply to Mr. Rowell, he was not yet 
able to give actual figures in regard to the cost 
of handling, but there was no doubt as to the 
saving in time. Mr. Murray, in his r, had 
given certain advice about managers of ieverde 
arranging the work. They would only be too 
happy in this country if they could do that; it 
would make life very much easier. As a matter 
of fact, the trade unions arranged how work 
should be done, and the root of the difficulty was 
to get the men to make allowance in wages for 
additional facilities offered. Still some reduction had 





been made, as the lifting squad was not needed 
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If the shipbuilder could get liberty to follow the 

lan Mr. Murray suggested, more advantage could 
G taken of his system. In conclusion, he wished 
to emphasise that the system described had not 
been in use long enough to give definite data as to 
the saving effected ; but it ought to be taken as 
significant that the Board of Directors of Palmer's 
Company had sanctioned a further installation of 
the wire-rope system. 

Mr. Murray, in replying, said that doubtless 
a space of 23 ft., occupied by the cranes he had 
described, was a great drawback; but this was 
counterbalanced by being able to bring the 
material to the point where it was needed, 
and not having to carry it over the bow of the 
vessel. Moreover, a good free space between the 
ships was not altogether a loss. Referring to Mr. 
Henderson’s remark, he did not think the cable- 





Fie 151. 





way could be used for taking material from the 
sheds to the ships, for the route was often round 
corners, and with turns that would not be suited 
to the system. In regard to the 32 per cent. 
saving which had been criticised, it was not s0 
much the economy due to lifting by the berth 
cranes as the gain by the whole arrangement. By 
the comparison of the cranes alone the ‘saving in 
labour of iron-workers and carpenters was alout 
9.6 per cent. That was due to overhead erecting 
over the berths. In regard to the improvement 10 
quality of the ship, there was a gain by using larger 
plates, a better shift of butts, &c., whilst the work 
was decidedly quicker. A vessel would be better 
if built with 30-ft. or 40-ft.-plates, rather than 
with 20-ft. plates. The figure 6d. or 7d., which had 
been mentioned, was the exact cost of handling 
plates 24'to 3 tons. With stnaller plates the com: 
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to make a frame 3} in. deep, and the beams, which 
are supported by a middle-line bulkhead, have an 
unsupported space of 8 ft. 6 in., and are 3 in. 
by 2 in. by 41b, angle-bar, fitted on every frame. 

An intermediate transverse bulkhead is titted 
to facilitate the carrying out of the observations, 
and to show the effect of pressure on the two sides 
alternately. There is a different system of stif- 
fening on each of the bulkheads to show the re- 
lative efficiencies. The material used for the shell, 
deck, and centre keelson is high tensile steel, 
standing a test of 37 tons to 43 tons per square 
inch, the remainder being mild steel. All the 
material was hot galvanised. The rivets, which 
are of high tensile steel of the same strength as 
the plates, were riveted hot. Their spacing ranges 
from 5 to 34 diameters. The sizes are 4 in. in 
the keel and centre keelson, ;’; in. in the shell, 
and #in. in the bulkheads and deck. With the 
exception of those connecting the boundary bars 
to the bulkheads, which are double hammered, 
the whole of the rivets are of the — pat- 
tern. There is one thickness of brown paper, 
tarred on each side, in the seams of all deck and 
bulkhead plating, shell-straps, boundary bars, and 
in half of the shell landings, a thin coating of white 
lead being used in part of three landings, and two 
being worked metal to metal without anything 
between the zincked surfaces. All seams in shell 
and deck are caulked on one side and lightly 
chintzed on the other. Texas fuel oil of 0.950 
density was used in the experiments, the flash 
point being approximately at 200 deg. Fahr. The 
methods of carrying out the tests are next de- 
scribed. The full details will be given when we 
publish the paper and the illustrations. A head of 
6 ft. 4 in. above the deck was reduced to 6 ft. 
104 in. after 72 hours owing to deflection of bulk- 
heads. A slight dampness was noticeable at a butt. 
A somewhat similar test was next made, the seams 
being beaten vigorously with a mallet without leak- 
ing. The head was then increased to 20 ft. 4 in. 
(equal to 31 ft. above the keel). The deflection of 
bulkheads increased and a bracket canted, a rivet 
being broken. 

As a result of the experiments, the paper states 
that it is practicable to construct oil-tight vessels 
of very light scantling; even when subjected to 
considerable pressure, it was not until a head of 
17 ft. 6 in. above the deck was reached that any- 
thing developed which would be described as a 
leak. The donged stiffeners failed, but that was 
due to their relatively great width compared with 
their scantling; the system of fitting vertical 
angle-bars on one side and horizontal ones on the 
other seems preferable in this light class of work. 
With regard to the spacing of the rivets, the re- 
sults seem to show that 4 to 44 diameters in 
the shell and deck, 34 in the bulkheads, and 
44 to 5 in the boundary bars might be adopted 
without hesitation. In fact, the tests indicate 
that wider spacing might be worked to; but 
it should be borne in mind, the author says, that 
the tests were carried out on a structure which was 
not being subjected to the stresses which a vessel 
would experience ina seaway. No difficulty was 
experienced owing to the material being hot galva- 
nised, but it is considered that the results would 
probably have been, if anything, better with 
plain material. Although no serious trouble was 
caused by the keelsons being carried through the 
bulkheads, it is considered that these would have 
been better stopped and bracketed. to the bulk- 
heads, which should be attached to the shell by 
double boundary bars. No difference was observed 
between the seams riveted with tarred paper, white- 
lead, and metal to metal, but it is considered that 
the first-named is preferable in practice. 

The discussion on this paper was opened by Pro- 
fessor Biles, who said that the contribution was note- 
worthy on account of tue full detail that it gave. 
The experiments had apparently been carried out 
with great care, and the results seemed to show 
that, subject to the precautions indicated by the 
author, the ordinary practice for water-tight work 
was also sufficiently good for oil-tight work in vessels 
of the class considered in the paper. He, the 
speaker, was not sure whether caulking was con- 
sidered by the author to be absolutely necessary. 
Three different methods of making the joints tight, 
independently of the caulking, were given—namely, 
.tarred paper, white-lead, and metal to metal. In 
some work—not, however, oil-tight work—with 
which the speaker had been associated nearly 
twenty years ago, a good deal was done without 





caulking. He believed this to be the common 
practice in destroyers at the present time. In 
very light scantlings of shell-plating and bulk- 
heads there was no caulking necessary. In the 
paper on the Wolf, which the speaker had read last 
year, he had called attention to the desirability of 
recording results upon strength, not only in the 
ultimate condition, but in the varying stages 
between no-load and the extreme-load limit. So 
far as he could gather from the paper under discus- 
sion, Mr. Rowell had not given any exact measure- 
ments of deflection in terms of load. If the author 
had such measurements, and could give them, it 
would be a satisfaction to those interested in the 
theory of deflection of plates under pressure. 

Mr. Foster King considered that Mr. Rowell 
and his firm had displayed an excellent public 
spirit in constructing the section of a torpedo-boat 
destroyer and in carrying out the experiments, and 
they deserved the highest appreciation, both of 
their fellow-shipbuilders and the registration 
societies. The experiments were exactly what 
were required to assist in determining what actu- 
ally happened to ship-shape structures when sub- 
jected to stress. He thought that the double 
riveting of seams was, in many cases, only a lazy 
way of securing builders against indifferent work- 
manship. If Mr. Rowell’s diagrams were carefully 
examined, it would be found that several important 
parts of the structure—all of which had been 
necessarily subjected to high pressure—were single 
riveted. The speaker had seen the section of vessel 
recently, and noticed the three-ply riveting through 
the frame and seams. With the deck boundary 
bars, which were ultimately subjected to 20-ft. 
head, both flanges were single-riveted, and he 
believed they held tight to the finish. In his own 
practice the speaker had not found it necessary, in 
dealing with large tanks subjected to pressures of 
from 30 ft. to 36 ft., to go beyond single riveting 
in seams, for water-tight work. One of the 
most interesting technical points in the paper 
was the observation of the deflection of the 
plating and bars when under test. The speaker 
was struck by the smallness of the recorded de- 
flections and permanent set. He had not had an 
opportunity of working out the theoretical stresses 
which came upon some of the material; but 
he thought he should not be far wrong in 
saying that in theory some of the stiffeners would 
have to sustain bending moments which would be 
equal to somewhere about 40 tons. That, how- 
ever, could not have been possible, and it would 
have been of very great value if Mr. Rowell had 
been able to give more definite information on this 
point. The author, in his paper, had recommended 
vertical and cross-stiffening of the bulkhead. The 
speaker presumed that that recommendation was 
made from observation of the bulkheads, and on 
this point he would be glad of information, as his 
own experience pointed to vertical or horizontal 
stiffening on one side of the bulkhead as being the 
most scientific and effective method. 

Mr. J. L. Twaddell pointed out that in these 
days, when compartments for oil in ships were, 
together with the vessels themselves, attaining such 
extreme dimensions, the question of the strength 
of the hull structure was of greater importance than 
the question of individual tanks, or of their construc- 
tion and fastening. It would have been interesting 
if the author could give some account of his experi- 
ence in oil-tight work in merchant vessels. It was 
possible that vessels had been built, with almost 
as light scantlings as Mr. Rowell had described, to 
contain oil in large compartments. It would be 
of interest to know in what way they resembled, in 
scantlings and attachments, the structure upon 
which the author had experimented. 

Mr. J. E. Thornycroft, after congratulating the 
author on the record he had presented, observed 
that similar work was being done by many other 
firms, but not on quite such a large scale. e 
details as to joints would be very useful to people 
desiring to start work of that description. He 
questioned whether the author had touched upon 
all the obstacles met with in making a section of a 
boat oil-tight. In the speaker’s view, there was 
extreme difficulty in getting sufficiently good 
workmanship to make good joints at the various 
corners ; where, for instance, there were more 
than one joint, or where stiffening bars had 
to be got over. The extent to which any joint- 
ing material was permissible was a matter of 
great importance, as, in light plating, it was 
very difficult to get oil-tight work without put- 








ting stop-waters, or some sort of thread, in the 
various corners. There was also the further difii- 
culty of knowing the extent to which these stop. 
waters, or yarns, would be practicable. If lead or 
white paint were put in, trouble would eventually 
occur. Various compositions were recommended 
for making tight joints, but he looked upon all 
as makeshifts, and, in his opinion, the aim 
should be to get metal-to-metal joints in every 
place. The oes speaker had referred to tank 
vessels, but Mr. Thornycroft considered that as, 
in these vessels, the plates to be caulked were stiff 
and thick, it was easy to get tight joints; with light - 
tanks it was a different matter. In torpedo-boat 
structure, galvanised plates were used, and there 
was always achance of leakage through zinc scaling 
off at the joints. In conclusion, he would repeat 
his advocacy of the metal stop-water, rather than 
yarn or paper ; sheets of thin zinc would serve, and 
it was not uncommon to put in lead wire. Any 
metal other than zinc would be unsatisfactory owing 
to possible corrosion. 

Dr. Bruhn said that Lloyd’s Registry had carried 
out a series of experiments on certain sample struc- 
tures, the results of which had been published in a 
paper read by the speaker before the Institution 
last year. But those tests referred only to girder 
work, where knowledge of stresses was in a much 
more satisfactory state than was the case in regard 
to strength of plating subjected to normal pres- 
sures. The function of all the main plating in a 
ship was primarily to resist such normal pressures. 
The question of the most efficient support was 
therefore of the utmost interest to naval architects, 
and the speaker believed that valuable information 
might be obtained even by simpler and less costly 
sample structures than those ee upon 
by Mr. Rowell. It was, perhaps, desirable to begin 
with experiments of a less complex nature, where 
the results can be followed by theory, and work 
up gradually to more or less exact copies of the 
actual arrangement in ships. The inapplicability 
of the usual girder calculations for determining the 
strength of bulkheads, when under heavy pressure, 
was very evident from the experiments carried out 
by Mr. Rowell. It was clear that the loads must 
have been supported practically by the direct ten- 
sion and compression of the plating, and it might 
be doubted whether the small 3-in. stiffeners added 
very much, if at all, to the direct strength. A 
rough estimate of the stresses and deflection of the 
plating would lead to that conclusion. Assuming 
the end bulkheads to be about 8 ft. square, and 
that the load was carried equally to the sides and 
top and bottom by direct tension on the plating, 
then the stress might be calculated by the formula 

p= 3 Ze x pe 

77,000 

where d = head of water in feet, and » the ratio 
between span and thickness of plating, the modulus 
of elasticity being 8000 tons to the square inch. 
For an average head of water of 24 ft., the stress 
would work. out at 11.25 tous per square inch, 
ignoring entirely the support due to the stiffeners. 
he deflection might then be calculated from the 


expression 
J? 
7 


where | = span, p = stress, and E = modulus of 
elasticity. If the value for / were taken at 96 in., 
p at 11} tons, and E at 8000 tons, the deflection 
would work out at 2.20 in., roughly corresponding 
to the author’s figures for the deflection of the 
entire bulkhead. 

Professor Biles here enquired why Dr. Bruhn 
took 8000 tons as the modulus. 

Dr. Bruhn replied that it was due to the nature 
of the structure. For ordinary steel, of course, tt 
would be 12,000 to 14,000 tons. It might not, 
perhaps, in this instance, be strictly described as 4 
modulus of elasticity, but it was a corresponding 


figure. 

“Fockame Biles enquired whether, if the modulus 
were taken as 10,000 tons, it would make the stress 
higher or lower. 

r. Bruhn replied that the stress would be 
higher. 

rofessor Biles observed that it was not apparent 
in the formula. 

Dr. Bruhn, continuing, said that as the deflee- 
tions derived from the formula agreed rough!y with 
the measured deflections recorded by the suthor 
for a head of 20 ft. of oil above the deck, or for 
an average head of 24 ft., it would be sccn thet 


























AprRIL 20, 1906. ] 


ENGINEERING. 





513 











with such great deformations the plating might 
well be able to bear its load without any assistance 
from the stiffeners, the only function of which 
would, in such instances, be the —— of the 
plating from wrinkling where subject to compres- 
sion. He was therefore inclined to agree with Mr. 
Rowell that such bulkheads were more efficiently 
strengthened by small stiffeners, fitted both vertically 
and horizontally, than by a system in one direction 
only. With regard to the results under changed 
conditions, it was necessary, however, to be very 
cautious in drawing conclusions from experiments 
such as the author’s. All ordinary steel plating in 
the ship could be subjected to enormous normal 
pressures, equal to hundreds or even thousands of 
feet head of water, before actual rupture occurred, 
if large permanent deformations were allowed tu 
take place. With an increased pressure the plating 
deflected to a greater and greater extent, and 
thereby assumed a more efficient form to resist the 
stresses. It would only be at places where stiff 
points occurred in the structure that trouble might 
be experienced at comparatively low pressures, as 
was the case in the bracket attachments in the 
author’s experiments. Such large deformations 
could not, however, be allowed under ordinary 
working conditions at sea, as they would soon 
cause trouble. The breadth of the bulkheads 
experimented upon by Mr. Rowell was nearly equal 
to the depth. Where the breadth of the area to be 
supported was greatly in excess of the depth, and 
with stiffeners of much greater depth in proportion to 
span than in the experiments, the conditions would 
be different, and the ordinary moment of resistance 
calculations would probably be much more in agree- 
ment with the facts than in the case of the bulk- 
heads tested. With regard to the results arrived 
at by the author, Dr. Bruhn did not consider it 
safe to conclude anything definite from the ex- 
periments in relation to the efficiency of joints 
in respect to riveting or method of packing to 
obtain oil- tightness. He believed that those 
points could only be finally settled by experience 
at sea, where the rapidly-alternating stresses were 
much more trying to the tightness of the joints, 
and the general efficiency of the riveting, than a 
steady pressure on a structure at rest on land could 
ever be. The information obtained from the ex- 
periments was really more applicable to the struc- 
tures themselves than to the attachments. In 
conclusion, he would ask the author what was the 
width of the reversed flange of the 6-in. stiffeners 
on bulkhead B, andin what way did those stiffeners 
fail. 

Mr. Rowell, in replying to the discussion, and 
referring to Professor Biles’s remarks, said that 
some years ago a boat was built on the Tyne, in 
which the plates were } in. thick and the rivets were 
gin., while the pitch of the rivets was 1} in. in the 
seams and 3in. in the frames. This was a shallow 
river-boat, and was found to be tight at the com- 
paratively small head under which it was tested. 
The seams were made tight by inserting tape 
steeped in red-lead ; the riveting was hot-riveting, 
and there was no caulking whatever. The breaking 
of the rivets referred to was due to the cracking 
of the bulkhead. Perhaps he had not made it 
sufficiently clear that if this had been part of a 
ship, the brackets on the opposite side of the 
bulkhead would have received much more support 
from the shell than they did. The shell-plating was 
only carried a comparatively short distance past 
the bulkhead ; it had no doubt stretched.to some 
extent, and allowed the bulkhead to come out more 
than it really would have done in a ship. 

[n regard to the leakages, in the paper they were 
described as ‘‘dampnesses ;” the form they took 
was a line of black oil showing, like a very fine 
needle, along the caulked seam. If it were caused to 
disappear, it did not form again until some hours 
later. He would add that nothing that could be 
called a leak until there was about 7 ft. 
head on the deck. In regard to the vertical stiffen- 
ing on one side of the bulkhead, and horizontal on 
the other, he would say that in heavy work he pre- 
icired stiffening on one side only, 

ieferring to Mr. Twaddell’s remarks, some time 
* so his firm had built a boat for the Caspian Sea, 
ond this vessel was classed with the Bureau Veritas 
‘or that trade. She had oil-tight compartments, 
«though she carried general cargo. The thickness 

f her plating was approximately double that of the 

‘nk with which he had experimented. The rivets 
were } in., spaced about 2} in. If instead of com- 
paring the spacing to the diameter of the rivet it 


were compared to the thickness of the plating, the 
spacing in the case of the tank would be found to 
be twice that of the Caspian Sea boat. 

Mr. Thornycroft had spoken of stop-waters, 
but the author feared they would hardly be satis- 
factory in a riveted joint in a ship. It was not 
like a bolted joint, for if a piece of lead were 
put into a bolted joint, it could be screwed up 
tight, but it could not be satisfactorily employed 
in the case of riveted work. He believed the 
point at which the tank would have simply burst 
was closely ao in the experiments. He 
quite agreed that the ultimate test must be sea 
experience ; but if that sea experience had been 
available, there would have been no necessity to 
construct the tank. It was only fair to remember 
that a head of 20 ft. on the deck, and about 
30 ft. on the keel, was not one which would 
be experienced in practice, although the stresses 
due to the sea would naturally be there. The failure 
of the flange-stiffener had been referred to by 
Dr. Bruhn, and he would say that this member 
buckled up in a manner difficult to describe. He 
did not consider a flange-stiffener of the form in 
question would be open to criticism for ordinary 
work, where a thick plate was used. It had to be 
borne in mind that the particular thing to be 
avoided in connection with these bulkheads was 
permanent set ; by fitting too deep a stiffener per- 
manent set might have resulted. 


Sream-Yacurts. 


The last paper read at the meeting was a contri- 
bution by Mr. J. R. Barnett, entitled ‘* Steam- 
Yachts : Some Comparisons.” This contribution 
we shall print in full at a future date, with the 
illustrations. It consisted of brief descriptions of 
yachts designed and built during recent years. 

Mr. James Hamilton thought that yachting in 
the present day was suffering from too much of the 
utilitarian spirit and over elaboration in respect to 
personal comfort ; but the demands of owners had 
necessarily to be met. 

Mr. Ferguson said that having been connected 
with steam-yachts since about 1878 or 1880, he 
could express his entire concurrence with the 
general opinions which the author entertained 
on the development of these vessels. The full- 
rigged vessels to which Mr. Barnett had re- 
ferred undoubtedly expressed the distrust which 
sailing men had of steam, and it was only very 
recently that they had dispensed with rigging. As 
a result the form of the yacht had undergone 
material changes, and there were now vessels with 
so much top hamper as to threaten stability. Owing 
to the large range of deck erections that had to be 
provided, the first question was that of stability, 
and he thought the limit had nearly been reached. 
The author had made some interesting comments 
in regard to the speed of boats, and, in this 
connection, yachtsmen generally were watching 
with great interest the development of the 
steam-turbine. With the little range of speed 
in long cruises, however, the turbine had not 
proved so fast as had been anticipated. Perhaps 
the designers might soon be able to scheme a tur- 
bine which would be suitable for a cruising speed ; 
and when he mentioned that one of the big 
17-knot boats habitually cruised at 9 to 10 knots, 
it would be appreciated that there was a need for 
machinery adapted to these conditions. 

Mr. J. E. Thornycroft asked how slow a period 
should be allowed for an easy boat, and what for a 
stiff one. 

Professor Biles, who occupied the chair during 
the reading and discussion of this paper, said he 
hoped Mr. barnett would, on some future occasion, 
supplement his interesting paper with another, 
giving detail figures on the points which he had 

i in a general way. It would have been 
useful to have had a list of dimensions of the 
yachts ; perhaps it was not too late to add other 

rticulars ; for instance, as to periods of rolling. 
The troubles and problems of the steam - yacht 
designer were not essentially different from those 
which had to be faced and overcome in other 
branches of ship design. Of course, the comfort 
of the owner was of first importance in a yacht ; 
but so was the comfort of a passenger on a steamer. 
The life of a passenger steamer depended upon 
successfully catering for a fugitive owner. More- 
over, the yacht ‘could be adapted to the owner's 
convenience ; if it did not suit him, he could modify 
all the internal parts. 








Mr. Barnett, in replying to the discussion, said 





that it was always the yacht-designer’s endeavour 
to keep the artistic side in mind, but he was com- 
pelled to produce what was required. Stability 
was certainly one of the most difficult points to deal 
with, and the difficulties of the original design 
were often added to by the subsequent alterations 
demanded. Mr. Thornycroft had asked what were 
the safe limits of period, and he could only say that 
the limit had quite a wide range ; but for the size of 
yacht dealt with, the ideal period was, perhaps, ten 
or twelve seconds. With cualiepaiend youn. six 
to seven seconds would be a comfortable period— 
say, for a yacht about 100 ft. or less. fessor 
Biles had asked for figures. His reason for not 
having given them was that there would scarcely be 
any end to detail. He would, however, on a future 
occasion, go more into such particulars, and give 
some of the figures. Replying to a question asked, 
Mr. Barnett stated that the periods he had just 
mentioned were double periods. 


ConcLupING PROCEEDINGS. 


The annual meeting was then brought to a close 
by the usual votes of thanks to the Society of Arts 
and the President. 








Lieut Rarttways Act, 1896.—The Board of Trade have 
recently confirmed the following Order made by the 
Light Railway Commissioners :— Burton and “Ashby 
Light Rates (Ania Order, 1906, authorising a 
deviation in the parish of Swadlincote, in the urban dis- 
trict of Swadlincote district, in the county of Derby, of a 
part of Railway (No. 1), authorised by the Burton and 
Ashby Light Railway Order, 1903. 





THE GERMAN CeENsUS.—According to the German 
census of December 1, 1905, the German Empire now 
boasts a population of 60,605,183 inhabitants, of whom 
29,868,096 are male. The four German kingdoms, 
Prussia, Bavaria, Saxony, and Wiirtemberg, have respec- 
tively 37,300,000, 6,500,000, 4,500,000, and 2,300,000 in- 
habitants, or about 83 per cent. of the aggregate popula- 
tion of the empire. There are forty-one towns with 
more than 100,000 inhabitants. Berlin, the lergest, has 
2,040,222, and Wiesbaden, the smallest, 100,955 inhabi- 
tants. These forty-one towns account for 18.97 per cent. 
of the total population. The following table shows the 
growth of Germany’s population since the Franco- 
German war :— 








! 
Year. | Inhabitants. Increase. Per Cent. 

41,058,792 

1875... 42,727,360 1,668,568 4.06 
1880 .. 45,234,061 | 2,506,701 5.87 
1885... 46,855,704 2,621,643 3.59 
1890 49,428,470 2,572,766 6.49 
1895 . 62,279,901 2,861,481 5.77 
1900 66,367,178 4,087,277 7.82 
1905 . 60,605,183 4,238,005 7.68 


In 1871 there were 95 inhabitants per square kilometre, 
and at the last census 112.1 ; the population has inc 

the least in Central Germany, more especially in Saxony, 
Brunswick, and Anhalt. The men are at present increas- 
ing more rapidly than thewomen. Germany is now only 
second to Russia (126,600,000 inhabitants) and the United 
States (76,200,000 inhabitants). 





Raitway WorkinG Expenses.—The ratio of the work- 
ing expenses to the traffic receipts of the 29 principal 
railways of Great Britain and Ireland stood as follows in 
the second half of last year :— arty, 52.69 per cent. ; 
Caledonian, 53.54 per cent. ; Cen London, 54.02 per 
cent. ; City and South London, 45.94 cent. ; Glasgow 
and South-Western, 55.95 per cent. ; Great Cent: 17 
per cent. ; Great tern, 58.71 per cent. ; Great North 
of Scotland, 47.53 per cent. ; Great Northern, 63.14 per 
cent. ;.Great Northern of Ireland, 52.31 per cent. ; Great 
Southern and Western of Ireland, 59.29 cent. ; Great 
Western, 59.22 per cent.; Highland, 52.66 per cent. ; 
Lancashire and Yorkshire, 59.89 per cent.; London, 
Brighton, and South-Coast, 57.61 per cent.; London 
Tilbury, ‘and Southend, 55.94 per cent.; London and 
North-Western, 61.59 per cent.; London and South- 
Western, 56.63 per cent. ; Metropolitan, 48.19 per cent. ; 
Metropolitan istrict, 70.93 per cent. ; Midland, 61.61 
per cent. ; Midland Great Western of Ireland, 56.43 per 
cent.; North British, 50.08 per cent. ; North- , 
62 50 per cent. ; North London, 63.07 per cent. ; North 
Staffordshire, 58.04 per cent. ; Rhymney, 59.99 per cent. ; 
South-Eastern and Chatham, 60.28 per cent.; and Ta 
Vale, 56.23 per cent. The circumstances and traffic con- 
ditions of the various compenies, of course, vary widely. 
The Central London and the City and South London are 
wholly ger lines, and the same may almost be said 
of the Metropolitan District ; the ratio of the working 
expenses u the last-named undertaking was, however, 
conalditably inevenaed last year by the disorganisation of 
the traffic, incident to the works in I sy tere for the 
electrification of portions of the line. Great Central 
states that its high ratio of working — is attribu- 
table to difficulties which have attended the working of 
trains over the Metropolitan lines between rae pa | and 
London, and that these difficulties will be greatly reduced 
by the opening of the new Great Central and Great 
Western joint lines between Neasden and Grendon 
Underwood. The ratio of the London, Brighton, and 
South-Coast comprised the whole of 1905, 
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CONDENSING MACHINERY FOR STEAM 
TURBINES. 


Ow1ne to the rapid development within the past 
few years of steam turbines, the question of condensing 
machinery has become of the greatest importance, as 
it is well known that the efficiency of the steam tur- 
bine improves rapidly as the vacuum increases. We 
illustrate on this and the opposite pages two types of 
sub-base condensers slants apoulal y for working in 
conjunction with steam turbines of the Curtis type, 
where the condenser itself forms a foundation for, 
and is placed directly under, the turbine. 

Figs. 1 to 5 show a sub-base condenser of the surface 
type. This condenser is rectangular in form; the main 
casting carries the turbine and is bolted directly 
thereto, and is provided at each end with brass tube- 
plates, as shown, for carrying the two nests of brass 
tubes. These tubes are # in. in external diameter, and 
0.048 in. thick, the joints in the tube-plates being 
made by screwed brass ferrules and woven cotton 
packing, as illustrated in Fig. 5. Internal plates are 
fitted in the condensers for supporting the tubes, and 
for the thorough distribution a the steam amongst the 
tubes. An internal pipe is fitted on the air-pump suc- 
tion branch to pod the condenser to be flooded if it 
is found necessary at any time to work non-condensing; 
this prevents the condenser from being heated up to a 
dangerous point when the turbine exhausts into the 
atmosphere. Cast-iron water-boxes are bolted on to 
both ends of the condenser, fitted with deflecting 
plates, arranged so that the circulating water passes 
to and fro several times the length of the condenser. 

Numerous examples of the above type of condenser 
are now working satisfactorily in electric light and 
power stations. 

Figs. 6 to 11, on the next page, show a jet condenser 
of the sub-base type, which Ss been designed to suit 
the special local conditions at the extensions to the 
Corporation of Leeds Electric Tramway Station. The 
condenser is of a novel types and the whole arrange- 
ment has been patented by Messrs. W. H. Allen, 
Son, and Co., Limited. 

The main body of the condenser is a massive cylin- 
drical casting, forming a base for the turbine, which is 
bolted direct to the top of the condenser. The injec- 
tion water is brought to the multiple valve shown in 
— in Figs. 6, 7, and 8, and to a larger scale in 

‘ig, 9, and is there distributed through four internal 
bronze A yore Each of these rings carries a 
number of atomising spraying-nozzles, one of which 
is shown in Fig, 10, so that the water, on entering 
the jet condenser, is broken up into a fine spray, 
which ensures the intimate mixture of the exhaust 
steam with the cooling water. By means of the 
multiple valve, one or more pipe-rings may be shut 
off, as required by the amount of steam which is 
being condensed. This enables the power required 
by the air-pumps to be reduced considerably on the 
lighter loads. The regulating-valve spindles are water- 
sealed to prevent loss of vacuum at this point. 

In both the above types of condensers the footstep 
bearing for the turbine forms an integral part of the 
condenser, thus ensuring correct alignment for the 
turbine shaft, and avoiding a vacuum joint at this end 
of the shaft. This obviates the possibility of any air 
leakage at this point, and conduces to a high vacuum 
being maintained with a minimum air-pump capacity. 
It will also be noted that the method of bolting the 
condenser directly to the turbine-casing does away 
with all exhaust-pipe connections, and completely 
eliminates the usual drop in vacuum between the tur- 
bine and the condenser, which in some cases has been 
known to constitute a considerable loss in efficiency. 

The makers of the condensers illustrated are Messrs. 
W. H. Allen, Son, and Co., Limited, of Bedford. 








Tue, NoRTHERN Coast.—Board of Trade experts are 
making a close investigation of the Northumberland coast 
on behalf of the Government, During the last few days 
the position of affairs between Seaton Sluice.and Blyth 
and towards Newbiggin has been under consideration. 
The encroachment of the sega on the cliff banks from Cor- 
poration-road to Thorpe-street at Hartlepool: has - been 
discussed by the Hartlepool Town Council. It was-stated 
that several streets of houses, mainly owned by working- 
men occupants, were in danger, the sea now threatening-to 
undermine the cliff, close to the edge of which the houses 
stand. The question was referred to a committee. 





Tur Nortu Sea-Battic Canat.—The plans for en- 
larging the Emperor William’s Canal continue to attract 
considerable attention. It is understood that the present 
two locks at Holtenau and Brunsbiittel—the east and 
western entrances of the canal—will be allowed to remain, 
but two additional new locks have to be built at each 

ace. These new locks are to be large enough to accom- 
modate the largest merchant steamers and the large war- 
one of the future. The sharp curves, which are a draw- 
back of the canal in its present state at several places, 
have to be removed, and the canal, in its full length, is to 
be 133 ft. broad. The cost of these alterations is esti- 
mated at 5,000,000/., exclusive of an alteration of the 
bridge at Renzburg. 





SUB-BASE SURFACE-CONDENSER FOR CURTIS TURBINES. 
CONSTRUCTED BY MESSRS. W. H. ALLEN, SON, & CO., LTD., ENGINEERS, BEDFORD. 
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’ Becian Mgva..urcy.—The number of blast-furnaces | months previously. The production of pig in Belgium in 
in activity in Belgium at the commencement of April was | March was 118, 401 tons, as compared with 108,965 tons in 
36, as compared with 33 at the commencement of April, | March, 1905. The te output of pig in Belgium 
1905. The number of furnaces out of blast at the com- | in the first three months of this year was 349,283 tous, a8 
mencement of April was 5, as compared with 7 twelve | compared with 317,748 tons in the first quarter of 1900. 
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SUB-BASE JET-CONDENSER FOR CURTIS TURBINES. 
CONSTRUCTED BY MESSRS. W. H. ALLEN, SON, AND ©O., LIMITED, ENGINEERS, BEDFORD. 


(For Description, see opposite Page.) 
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A New Niagara Batner.—The Trans-Niagara Bridge 
Company has been incorporated at Albany for the con- 
struction of a bridge, to cost 800,000 dols., for electric 
trolley service across the Niagara at Niagara Falls. It 
will be located 390 ft. below the present upper steel arch 
bridge, and will connect the International Railway system 
on the American side with the McKenzie. Marr Nichols 
«vndicate system of electric lines in Canada, permitting 
‘he running of through electric cars between Buffalo and 
Coronto, Hamilton, and other Canadian cities. The plan 
ilso includes the running of cars between Rochester and 
Lock port, through Niagara Falls to Hamilton and Toronto; 
the Buffalo, Lockport, and Rochester Railway Company 
having just awarded a contract to the Transit Construction 
Company, of New York, to build a double-track trolley 
line from Rochester to Lockport, vid Erie Canal villages, 
to Niagara Falls. When the new bridge is finished, the 
present upper bridge will be reserved for carriages and 
pedestrians. 





THe Mercantite Ykrar- Book AND Drrectory oF 
Exporters. 1906, -—- Edited by Walter Lindley Jones, 
F.R.G.S8., Editor of The Mercantile Guardian. S codent 
Lindley Jones and Brother. 21, St. Helen’s-place, Bishops- 
gate-street Within, E.C. Price 10s.—This, th« twentieth 
annual issue of a special commercial directory has just 
been published. It commences with a list of London 
exporters, arranged in street order. giving the address of 
the firms, the goods eng ship, and the destination to 
which these are sent. The list is subdivided into itineraries, 
which comprise all the streets lying within easy walking 
distance from a given centre. Part IT. gives the list of 
importers in British colonies and foreign countries, with 
their representatives and buying agents in Europe, An 
alphabetical index of the classes of goods shipped from 
London, including the names of the shippers, is given in 
Part III., the following section giving a classified index of 
the London exporters, with their addresses and markets. 
A similar index to the latter is given for Manchester, 
Liverpool, Birmingham and district, Glasgow, &c. ; for 
Paris, Hamburg, rlin, Bremen, Am terdam, Rotter- 
dam, Antwerp and New York, the book concluding with 
a manufacturers’ advertising appendix. The directory is 
very complete, carefully got up. and will prove very 
useful to the trade in general. The index of the principal 
classes of goods shipped from’ London is in English, 
French, and German. We know it i« very often more 
difficult to render a name or a title correctly in a foreign 
language than to translate a foolscap page ; the translation 
of an index therefore requires special care and experience. 
To take but one example from the index before us: ‘“‘ Type 
and Printing Materials and Machinery” would better 
read: ‘‘Caracttres, matériaux et machines d’imprimerie” 
than as rendered. But this is a small detail, which does 
not detract from the value of thedirectory. We trust the 
latter will aid in the development of our commerce 
business connections, : 
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TEN-WHEEL COUPLED LOCOMOTIVE FOR 
ARGENTINA. 


ON our two-page plate and on page 511 we reproduce 
general drawings of the ten-wheel coupled locomotive, 
completed some time ago by Messrs. Robert Stephen- 
son and Cov., Limited, Darlington, for the Argentine 
Great Western Railway. Iu a subsequent issue we 
hope to supplement these illustrations by detailed 
drawings of several of the important features of 
these engines, aud we defer a full description until we 
complete the publication of the illustrations. The 
locomotive, it may here be said, was designed to give 
a high tractive power, with a moderate reserve, not- 
withstanding the limitations due to comparatively 
light rails, and the decapod design was thereupon 
decided upon. The cylinders, which are 19} in. in 
diameter, have sufficiently thick walls to permit of an 
increase in bore to 20 in., should this be found desi- 
rable after an extended trial in practical work. The 
stroke is 28 in., and the tractive power when cutting 
off at 75 per cent. of the stroke is 33,8191b. The total 
heating surface of the boiler is 2440 square feet, and 
the grate area is 36 square feet. The total weight of 
engine and tender in working order is 124 tons 17 cwt. 








HIGH-SPEED MOTOUR-BOATS. 
The Design and Construction of High-Speed Motor-Boats,* 
By James A, Situ. 


ALTHOUGH the high-speed motor-boat has claimed a 
considerable amount of attention during the last two 
years, it is of very recent introduction, if we except the 
high-speed steam-launches and the early torpedo-buats of 
twenty to thirty years ago. 

This paper concerns itself mainly with the modern types 
of high-speed launches which have been rendered possible 
by the developments in internal-combustion motors since 
the present century opened. 

It is, of course, well known that such firms as Messrs. 
Thornycroft were building in the ’seventies and ’eighties 
powerful steam-launches having a form of hull which has 
served as a basis on which the designers of modern motor- 
launches have worked, but it was not until within the last 
three years that it became ible to instal motors of 100, 
200, and even 300 actual horse-power in boats having a 
total displacement of less than two tons. Except for the 
fast steam-launches referred to above, there was no 
gradual development of the modern motor-boat during a 
long period of years, as has been usual in most other 
branches of engineering ; so that designers have been, as it 
were, suddenly confronted with the problem of producin 
safe and seaworthy designs for very high powers, with 
practically no data upon which to work. The large 
number of fast launches now in existence which fulfil 
thes» conditions is a proof that the problem has been 
attacked and solved in a vatisfactory manner, so that even 
at this early date it is interesting to recall the fears with 
which hull-designers were beset so recently as three years 
ago. It was then felt that a 2-ft. propeller revolving at 
the rate of seventeen to twenty revolutions per second 
would have a tendency to upset a very light and narrow 
hull, also that such hulls would inevitably drown them- 
selves in anything of a seaway, or that they would be 
dangerous and unmanageable under the helm ; and, in 
brief, that oy | were so far in advance of shipbuilding 
practice that they represented an impracticable problem. 
Such fears have proved to be without foundation. 

In this country the firat motor-launches commenced to 
appear about eighteen yearsago. The earliest successful 
motor-launch appears to have n built in 1888, and was 
fitted with a Priestman engine. The launch Peregrine 
was built hy Messrs. Summers and Payne 154 years ago; 
this launch is still in perfect order, with the original 
engines, as are also the launches Flyaway and Phcebe, 
built by the same firm in 1895, the latter being in constant 
use as a yard tender. These three launches are fitted with 
Daimler motors of an early type and of small power. The 
Motive was built in 1897, and had the first two-stroke- 
cycle engine used in this country, of 14 horse-power. 

he Motoring Annual for 1905 gives two interesting illus- 
trations of early motor. launches, both of which are fitted 
with Lanchester motors. The first was built in 1895, and 
was a boat of the Thames punt type, fitted with a stern- 
wheel ; she was used for experimental purposes, and ran 
ata speed of about 5 miles an hour. The second repre- 
sents x very pretty little boat designed by Mr. F. W. 
Tanchester in 1897; she is 28 ft. in length, and is fitted 
with an 8 horse-power engine, which drives her at a speed 
of about 9 miles an hour ; this boat has been in constant 
service until the present date. The Vitesse was the first 
speed motor-launch to be built ‘n this country; she is a 
launch of a river type, and ran ata speed of about 14 
=~ > hour. oted im 

first serious attempt to uce a high-speed motor- 
launch in this country was made by Mr. S. F. Edge in 
1902. This highly successful boat was designed by Mr. 
Linton Hope, and represented an important advance on 
anything previously attempted, a speed of 19 knots being 
attained in fairly smooth water, with 66-rated motor- 
power. At the same time a large development in high- 
speed motor-launches took place in France, although no 
boats of any note were uced there until 1903, when 
Mr. Thubron’s Tréfie- +- Quatre was built ; she was 33 ft. 
long and had a motor of 85 horse-power. These two 


* Paper read before the Institution of Naval Architects, 
April 5, 1908, 





boats proved what could be done, and since then the 
development has been very great. 


RULES AFFECTING THE Design oF Mortor-Boats. 


No sooner had the practicability of the marine motor 
been proved than it was recognised asa suitable propelling 
agency for light river-launches, yachts’ tenders, ferry- 
boats, speed cruising-boats, and boats for various other 
pleasure and commercial purposes. A new and interestin 
sport had been introduced, and many people had suc 
launches built almost entirely for racing purposes. In 
1902 it was felt that the sport should be properly governed, 
and the governing body in this country, the Marine Motor 
Association, was founded in that year. 

In the United States, where the natural facilities for 
the use of motor-boats are many times greater than in 
this country, the governing body, the American Power- 
Boat Association, was formed at the same time. 

In France in the same year the Automobile Club de 
France undertook the management of the sport, as did 
also the Yacht Club de France; while in Germany in the 
—— year the Deutscher Automobil Club provided 
suitable legislation. 

The various racing rules are outside the scope of this 

r, but we may consider some of the rules which have 
Ge a bearing on the design and construction of the boats 


themselves. The boats naturally fell at once into two 
classes :— 

1. Racers, upon the design of which none of the govern- 
ing bodies have imposed any other restriction than that 
of length. 


2. The Restricted Classes, for which rules have been 
provided governing beam, freeboard, life-saving appli- 
ances, and, latterly, horse-power. 

The length of the high-powered racing classes has been 

ractically fixed at 40 ft., or 12 metres in the case of 
_—_ boats, this length being limited by European 
railway facilities, such boats being usually taken by rail 
from one place to another for racing purposes. The beam 
and freeboard of these boats have naturally been reduced 
as much as possible, but it has been found that for powers 
over 100 horse-power a minimum beam of about 5 ft., or 
eight beams in the length, is necessary to provide sufficient 
stability under helm, and to give sufficiency of bearing 
aft. With the object of saving weight, many of the 
racing-boats have had their freeboard reduced to an 
unwise extent, but the small advantage in displacement 
gained thereby does not at all compensate for the dis- 
comfort and danger entailed. 

In the beginning the Marine Motor Association assumed 
that the Restricted Classes should be specially legislated 
for, so as to encourage healthy and safe types of boats ; 
and it was rightly thought that the kind of boat required 
for the many duties of a yacht’s launch or tender was the 
type which ought to be developed. Their Restricted 
Classes were, therefore, described as ‘‘ yacht’s launches,” 
and a maximum beam-length ratio was fixed, varying 
from 3.4 for the smallest classes to 5.2 for boats 30 ft. in 
length, the minimum freeboard being fixed at 25 per cent. 
of the minimum beam. Within these limits safe and 
comfortable boats can be designed, which may be depended 
upon to possess sufficient stability and reserve of buoyancy, 
even in a heavy seaway. With the object of putting a 
premium on displacement, and indirectly on scantlings, 
the Association devised a rating rule in which the area of 
greatest immersed cross-section is a divisor, the rule at 
present being :— 
(Motor Power)? 
Area of immersed 

midship section 
in square feet 
so that boats of heavy build gain a considerable advantage 
when racing under time allowance. 
served that high powers are not favoured in the Restricted 


Length over all _ 
in feet 


Rating for 
time allow- 
ance, 


Classes. More recent legislation restricts the power of 
sme boats to 3.5 horse-power per ton (‘Thames measure- 
ment). 


The following are particulars of two representative 
boats built to this rule, before the power restriction came 
into force, and itis also to be noted that both these boats 
are within the limits of the French restrictions :— 


**Takumono.” ‘‘ Quicksilver.” 

Length over all 21 ft. 4in. 30 ft. 
Breadth over plank- 

ing ee ee 5 ft. 10 in. 
Draught amidships... 11 in. - Hm. 
Draught extreme at 

propeller 1ft. 8 in. 2 ft. 
Motor - wer by 

M.M.A. Rule ... 12.6 39 
Weight of hull de- 

partment com- 

plete... oe 800 Ib. 1500 1b. 
Weight of machinery 

jepartment com- 

plete ; tank full... 590 Ib, 1300 Ib. 
Area of midship sec- 

tion a ... 2.72 aq. ft. 3 06 sq. ft. 
Speed, light, with 

crew only .. 12.8 knots 18.2 knots 
Revolutions ... = 1000 90 
Load at Rule free- 

board; dead- 

weight ... ae 830 Ib. 600 Ib. 
Load displacement... 0.99 tons. 1.52 tons. 


The lines and construction oo of these two boats are 
appended (Figs. 1 to6, page 517, and Figs. 7 to 10, page 518). 
he Rules adopted by the various foreign governing 
bodies for restricted or ‘‘ cruising” boats have been 
designed with the same objects in view; and there are 
now many hundreds of such boats in actual use, the 


It will also be ob- | good 


‘used, giving 


number also increasing at a rate which shows no-diminn- 
tion. 
Various CONSIDERATIONS IN DESIGN AND 
CoNSTRUCTION. 

Reverting to the early types of motor-boats, it will be 
seen that they do not differ in form in y J marked degree 
from the ordinary types then in use. Although the elec- 
tric-launch came greatly into favour during the last decade, 
the weight of machinery per horse-power was compara- 
tively so high that special forms of hull were not found to 

necessary, so that the majority of these boats are found 
to be of what we may call the ordinary ship form, with 
long, straight keels, and either a transom or canoe stern 
or long counter. Soon after the introduction, however, of 
the internal-combustion motor the speed-length ratio rose 
very rapidly, and a short sag asenge—ad was sufficient to 
prove that the ordinary ship form was unsuitable. The 
difference between the water-pressures on the fore and 
after bodi+s caused such launches to trim so much by the 
stern when under way that they were not only uncomfort- 
able, but dangerous ; consequently the plan was adopted 
of cutting away all the deadwood aft, and leaving the 
run of a practically flat section. In many cases this 
flattening and widening of the after-body sections has 
been carried to extremes, probably as the result of some 
confusion between the causes and the effects of high 
speeds. This form of after-body is common to nearly all 
mie gr motor-launches, and for such vessels it has 
proved to be satisfactory for sea-work, providing as it 
does a large amount of surface and initial stability, and 
tending to counteract the ‘‘throw-over ” of the screw in 
a narrow-beam boat of high power. It has also been 
found that a boat of this form, in the case of a break- 
down of machinery, behaves well in the trough of a sea, 
keeping practically normal to the wave-surface owing to 
its flat form and light displacement, and that it ships 
very little water, provided it is left to find its own 
conditions. 

The amount of flat-bearing surface required to prevent 
excessive change of trim need not be considered until 


the ratio of speed to «/length exceeds unity. The ratio 
in high-speed motor-launches is usually in the vicinity of 3, 
sometimes exceeding 4, and here a minimum bearing sur- 
face of about 40 per cent. of the area of the load-water plane 
should be provided. Generally speaking, the form of this 
bearing surface is of more importance than its extent, as 
boats which have been designed for one power have after 
wards had their motors replaced by others more than twice 
as powerful, without showing excessive change of trim 
under way. Ocher forms of run have been tried, varying 
between a V section and a tunnelled section, but the 
former, unles3 carefully wrought out, tends to produce a 
boat which will heel considerably when the helm is put 
over ; while the latter, although it permits the shaft to be 
fitted with less rake, is apt to interfere seriously with the 
free run of the stream lines. 

Many forms of midship section have been tried, in- 
cluding sections of an almost triangular shape, flat sections 
with slightly rounded bilges, and sections of an elliptical 
form. As the midship section affects the form of the 
lines in a great part of both bodies, and as the skin friction 
must be reduced as much as possible, a section should be 
made approximating to that giving the least wetted 
surface ; and the form now generally adopted is that of an 
elli V’d slightly towards the keel. This form lends 
itself to a good type both of after-body and fore-body, 
permits of an easy angle of entrance of the water lines, 
and of a suitable form of sectional area curve. Perhaps 
the best example of this form of midship section is that of 
Trefle--Quatre. As to the fore-body, some designers 
have recommended that it should be made up of sharp V 
sections, forming, with the after-body, the double wedge, 
or ‘‘all-entrance-and-all-run” form of lines. This form is 
in theory, but does not work well in practice, as a 
short, high-powered boat, built strictly on these lines, 
would bury itself too much when among waves; and 
it is also difficult to see what would be lost by cutting off 
the whole of the deep forefoot, thereby lessening the 
wetted surface, and avoiding panting and vibration 
forward. When this is done, the theoretical double 
wedge no longer exists. 

Shallow po pe sections forward have been frequently 

results in the matter of speed, but they 
tend to break the water into fine spray a short distance 
from the stem, which, coming inboard, renders the boat 
uncomfortable. A suitable form of fore-body is produced 
by the adoption of a compromise between the very sharp 
V section and the U section. . 
_ The form of sectional area curve is not of great moment 
in ordinary well-designed boats ; for those who prefer it, 
a curve of versed sines and trochoids will give as good 
results as any other. 

The shape of the boat above the water-line is largely a 
matter of individual taste, and; with the light scantlings 
usually emplozed, itis possible to form the upper body, 
and particularly the stern, into almost any desired form. 

_ Other forms of under-water body have been tried, 
including straight-line boats with perfectly flat bottoms, 
which are easy to build, but possess no other advantages. 
In Napier II., designed and built by Messrs. Yarrow, « 
new form of hull has been adopted, consisting of an after- 
body of usual form, a flat midship section with slight), 
rounded bil and an inclined plane forward from about 
a third of the length from the stem, meeting the wate: 

line at the stem ; the object being to cause the fore part 
of the boat to lift out of the water, and thereby lessen the 
skin and wave resistances. Very satisfactory speed 
results have been obtained from this boat, and a secon! 
boat of ‘similar design—Yarrow-Napier—has been bui:'. 
Although it is difficult, from a mechanical standpoint, ‘0 
estimate the advantages to be gained by the adoption ©! 
this form, there py ome to be little doubt that tie 





“skating ” effect has achieved. 
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The particulars of Napier IT. are as follow :— 


Length overall... 40 ft. 
Beam extreme ... Se ve 5 ft. 
Draught amidships... - = 9 in. 
Weight of hull department complete 3300 Ibs. 
Weight of machinery department 

complete; tank full ... Ss bs 3400 Ibs. 
Total displacement with crew of three 3.19 tons. 
Motor power by M.M.A. rule 146 


The lines and construction plans of Napier II. are 
appended. (Figs. 19 to 27, page 519.) ; 
ollowing on the experience ga‘ned with Napier IT., 
Messrs. Yarrow have just completed a 60-ft. second-class 
torpedo-boat, ‘‘ 1176,” built of steel, and fitted with five 
75-horse-power Yarrow-Napier motors. A form of under- 
water body similar to that of Napier II. and Yarrow- 
Napier has been adopted, and it will be seen from the 
pictures [not reproduced ] that the boat travels very lightly 
over the water, with, judging from the waves and wake, very 
little wave-resistance, mparing this boat with a second- 
class steam torpedo boat, the weights and speeds are ;— 


Fig.1. 







(9320. @ 


SECTION AT BULKHEAD. ' SECTION AMIDSHIPS. 


Second-Class Steam Torpedo-Boat, “1176,” 
Displacement... = 11 tons, 8 tons. 
Weight of machinery de- 

partment, steam up ... 5.25 tons. 3 tons. 
Indicated horse power... 300 375 
Average speed, smooth 

water .., ms es 20 knots. 25 knots. 


The sheer draught of Napier, a 12-metre launch (Figs. 28 
29, page 519), built by Messrs. Saunders last year, illus- 
“tes a type of underwater body designed on exactly oppo- 
© lines to the Yarrow boats. The fore body consists of V 
Hons, passing into a midship section with a hollow 
ve, the hollow increasing aft amidships until at about 
-e-fourth of the length from the stern the vertical under- 
\ «ter body disappears, leaving flat sections aft of this of 
e usual motor-boat form. The after part of the vertical 
ody, therefore, appears not unlike one of the built-out 
aft bosses of a twin-screw steamer. Very fine entrance 
ines are obtained ; and, although the boat has more 
wetted surface than one of usual form, she has very little 
wave-making resistance. Constructional advantages are 


“PP 


| also gained, the long motor-bearers being dispensed with, | 


while the shaft may be fitted almost horizontally. 


MeruHops OF CONSTRUCTION AND MATERIALS USED. 


| Some of the earlier motor-boats, including Napier I. 
| and Napier II., were built of steel, but it has been found 
| that steel is an unsuitable material for light high-powered 
boats under 50ft. in length. The chief disadvantages are, 
| first, the difficulty of obtaining a fair surface, which is of 
| great importance in this type of boat, and, secondly, the 
ifficulty of making satisfactory joints in the thin material 

| which has to be employed. Considerations of weight and 
| expense tend also largely in favour of wood in the con- 
| Struction of such boats. The weight of hull of Napier IT. 
| was 1.47 tons for 140 horse-power, but a similar hull of a 
suitable wood construction need not have weighed more 
'than 10 cwt. complete. For such light boats wood has 
many advantages over steel for resisting local stresses, and 
is also on a level with steel for relieving structural stresses. 
|The systems of wood construction commonly adopted 
}are:—(1) Ordinary carvel planking with cut or bent 
| timbers. (2) Double skin, without timbers for small 


The sheer draught and outline construction s of this 
boat are appended (Figs. 12 to 15, page 518 he lantern- 
slide[not reproduced ] shows another example of the double- 
skin system of construction, showing a 40-ft. boat designed 
for use as a light river launch. The third system (treble 
skin) is more expensive, without corresponding ad vantages. 
Other systems have been introdu including the “ rib- 
band-carvel” system, consisti _iayare i be a light single 
carvel skin with very light ee bag and having the edges 
fastened by means of edge strips inside, scored over the 
timbers. This system gives a somewhat lighter hull than 
No, 2, but is much more expensive, and necessitates 
highly-skilled workmanship. unders’ sewn system is 
also largely adopted for speed launches ; by this method 
two, three, four, and occasionally five skins of very light 
veneer are sewn ther with copper wire, producing a 
form of skin which is exceedingly strong, and which may 
also be built to forms which are almost impossible by any 
other system, each skin being laid on separately, and the 
whole afterwards sewn together. 

It will be noticed that in most of the high-powered 
launches the requisite longitudinal strength is chiefly 





TS TENDER “TAKUMONO” 
4°(6-50 M)~4'9*2'F Mid. 








| boats, and with timbers for larger boats, or for higher 
pocen. (3) Treble skin, with or without timbers. The 
rst method (planks and timbers) is safe toemploy where 
weights need not be greatly cut down, and it is also the 
cheapest. The second system (double skin) is that most 
commonly employed for high-powered boats, and gives 
satisfactory results in every way. For light, fast launches 
up to 25 ft. in length timbers need not be used, and in 
boats of greater length, or with higher powers, bent 
timbering may be introduced with advan 
struction plan of ‘‘C. G. V.,” a nates launch of 130 horse- 
wer, shows an example of this method of building, the 
etails being :— 


Length over all... ... 11.99 metres (39 ft. 4 in.) 
Breadth, extreme, over planking 5ft. 
Depth amidships to coaming... 3 ft. 6 in, 
Draught amidships _... ae 8 in. 
Draught, extreme, at prope)ler 2 ft. 3 in. 
Displacement, to’ on on a. SA ee 
Weight of hull department complete —_750 Ib, 
Weight of machinery departmen 

complete; tank full ... st .. 2700)b. 
Load at designed water-line ... 350 Ib. 





The con- | 


| obtained by extending the solid wood girders carrying the 
| machinery over a great part, or the whole, of the length 
| of the boat. An extension of this idea has been recently 
| devised, according to which the skin or shell of the vessel 
jis not uired to contribute directly to the structura‘ 
| strength, the ——- girders being constructed to form, in 
conjunction with one or more other members and suitable 
transverse framing—a complete framework in themselves. 
The lantern-slide|not reproduced] shows a rough example 
| of this construction, showing a combination of the engine 
rders with a light upper member, producing a complete 
ramework capable of resisting all the ordinary structural 
stresses, to which is attached a skin of any suitable 
material, which need not be stronger than required to 
withstand local stresses due to waves, &c. It is obvious 
that this method lends itself to many adaptations for 
larger types of light high-speed vessels, as the upper 
members of the complete girder may be in any 
desired position, so as not to interfere with the internal 
arrangement of the vessel. 


Mopern DEVELOPMENTS. 


Although not strictly*within the scope of this paper, 
three more designs may be mentioned [though not 
illustrated in the paper), as illustrating the recent 
trend of motor-boat design, and as showing that 
| the internal-combustion motor is now far beyond its 
| experimental stages. The Ruinie represents an ordinary 

sailing yacht fitted with a motor of 15 brake horse-power, 
driving her at a speed of about 7 knots, and occupying so 
little space as not to interfere in any degree with the 
accommodation of such a yacht, the total weight of the 
engine installation, including pro eller and all gear, and 
tank with 15 gallons of fuel, bei 0.7 ton. The second 
| design shows a larger yacht. cf 32 tons Thames meature- 
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HIGH-SPEED MOTOR-BOATS. 
(For Description, see Page 516.) 
Fig. 7. “QUICKSILVER" SOFT. SPEEDLAUNCH. 


SHEER DRAUGHT 


Fig.12 'C.6V.".RACING MOTOR LAUNCH 
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Fig, 14. SHEER DRAUGHT OF RACING MOTOR LAUNCH ‘C.6.V" 
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HIGH-SPEED MOTOR-BOATS. 


MOTOR LAUNCH NAPTER 11. 


Fig. 19. 
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LOOKING AFT OVER BRACKET. 


Fig. 17. 
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Fig. 29. 


ment, in which the sail-power is auxiliary to the motor- 
power, although the latter occupies a very small part of 
the vessel’s capacity. It will be noticed that the accom- 
modation is almost equal in extent to that of a sailing 
egg f the same Jeng. The o— design is that of a 
‘or commercial purposes, igned to carry fift 
passengers for short day trips. In this case the Sigh 
oa rapt | required to drive the boat at a s of 
5» knots loaded is only 9.3 per cent. of the total displace- 
ment, the particulars being :— 


tons. 

Weight of bull department complete 2.85 

Load with 2 ft. rage ‘ we 
eight of machinery department complete, 

with 20 gullons of petrol... ar » 

Total displacement 6.05 








. A Mexican Agquepuot.—The Mexican Government 
Mc ustructing an aqueduct between Xochimilco and 
1 x100. It will cost 1,800,000/, It will be 15 miles 

og, 6 ft. wide, and 5 ft. high, 








Tue. Rattway Civus.—The last meeting was beld on 
as ge the 10th inst., at 92, Victoria-street, S.W., Mr. 
J. R. Shelley in the chair, when Mr. R. L, Robinson 
read a paper on the subject of ‘‘ Automatic Signalling.” 
The paper, which gave a detailed account of the various 
systems down to the present time, was much appreciated, 
and was followed by a discussion. 


CanapiAn_Lakes.—Mr. Malhiot, one of the engineers 
connected with the Dominion Public Works Department, 
is visiting the northern end of Lake Winnipeg, with the 
view of inspecting a strip of land lying between that lake 
and Cedar e, the last-named being an extension of the 
Saskatchewan. It is proposed to cut a channel through 
this strip of land between the two lakes, which are both 
of the same level, in order to divert a partial flow of water 
of Lake Winnipegosis into the Saskatchewan, and so to 
lessen the danger of the overflows of Lake Manitoba, into 
which Lake Winnipegosis now empties its great volume 
of water. The pro’ channel would also prevent, to 
some extent, the flooding of low lands lying along the 
banks of Lake Dauphin, 





Nortu-Eastern Cuars A-Banc.—The North - Eastern 
Railway Company is extending its service of motor 
chars-a-bane in connection with the principal holiday 
resorts on its system. The Scarborough car, which has 
been built at the York carriage shops, accom- 
modation for thirty - six gers, and is supplied 
with an engine of 24 to 28 horse-power, the ealedel 
weight of the vehicle joo | nearly 4 tons. The seats 
are comfortably upholstered, and there is a minimum 
of vibration. The first journey. was well calculated 
to test the hill-climbing capacity of the motor, bein 
Yd way of Stepney Hill, Ayton, Forge Valley, 

verley ; and thence by Hackness Park, Suffield Heights, 
Scalby, and North Bay. The whole journey, including a 
halt at Everley, was easily accomplished in two hours, 
The car was built from the designs of Mr. Wilson Wors- 
dell, chief mechanical engineer of the North-Eastern 
Railway, and it is fitted with gears, and powerful 
brakes, which were frequently tested on steep inclines. 
In the afternoon the car ran to Filey by the coast road, 


a very hilly route, returning vid Muston, Folkton, Flix- 
ton, ‘tg Seamer. During the day about 40 miles were 
cov 
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LARGE GAP LATHE. 


Tue illustrations on page 522 represent a large 
sliding and surfacing lathe for turbine rotors and other 
work, built by Messrs. Thomas Shanks and Co., of 
Johnstone, near Glasgow. Owing to the size of the 
tool, each end of the bed was photographed separately, 
the tool-posts and loose headstock having been put in 
fresh positions, so that they appear in both of the 
photographs. 

The foundation bed is a rigid girder construction 
built up of four castings, and weighs 26 tons. On top 
of this is a sliding-bed, 7 ft. 9 in. wide, carrying two 
saddles at the front, with self-acting compound swivel 
rests, and one saddle at the back, with self-acting 
compound rest, for duplex cutting. The three rests 
have each an independent self-acting surfacing tra- 
verse. The loose headstock is also carried by the 
sliding bed, and the whole combination of slide-bed, 
saddles, rests, and loose headstock is movable by power 
to a distance of 9 ft. outwards from the face-plate. 
The slide-bed is supported continuously from end to 
end by the cross framing and planed girders of the 
under bed, and is fitted with all details for sliding, sur- 
facing, and screw-cutting, including three changes of 
sliding feed, without stopping the lathe or interfering 
with the ordinary ane oe boon The special stan- 
dard carrying double rests for working on the peri- 
ow of work in the gap is shown in Fig. 1 at the 

ck, having been va from its normal position on 
the front of the lathe for photographic purposes. It is 
fitted with self-contained variable-feed motion, inde- 
pendent of the other feed motions on the lathe, and is 
capable of sliding any diameter from 25 ft. down to 
that which comes better within the scope of the saddles 
on the slide-bed. 

The fast headstock has a hard-steel hollow spindle, 
running in a front bearing formed by octagonal bronze 
steps, 15 in. in diameter by 21 in. long, and supported 
by a thrust-ring bearing at the back. The face-plate 
is 14 ft. in diameter, and weighs 1] tons. External 
gear with machined teeth is cast solid with the face- 
plate, which is driven by a pinion of hardened steel. 
The lathe is quadruple-geared, according to Barrow’s 
latest arrangement, and is driven by a direct-connected 
variable-speed motor of 60 brake horse-power, which 
can be partly seen in Fig. 1 at the back of the head- 
stock. All the gearing is readily accessible, and may 
be removed, if aon without interfering with the 
motor, although the arrangement of the motor and 
gear is extremely compact. The loose headstock has 
the great width of 5 ft. 8 in. at the base, with a height 
of centre of 57 in. 

The gross weight of the lathe is 124 tons, and it 
will deal with work of the following dimensions :—In 
the gap it will swing work up to 25 ft. in diameter by 
4 ft. long; between the face-plate and the fully ex- 
tended slide-bed it will swing work up to 12 ft. 6 in. 
in diameter by 9 ft. long; between the centres it will 
swing work up to 42 ft. long by 8 ft. in diameter over 
the saddles. It will be seen then that work 42 ft. 
long, of which the first 4 ft. is 25 ft. in diameter, 
the next 5 ft. not more than 12 ft. 6 in. in diameter, 
and the remainder not more than 8 ft. in diameter, can 
be dealt with. 

The lathe has been built for Messrs. Glenfield and 
Kennedy, Limited, of Kilmarnock, by Messrs. Thomas 
Shanks and Co., of Johnstone, near Glasgow. 





Constanza Water Suppty.—According to the Board 
of Trade Journal of the 12th inst., the commune of Con- 
stanza have been officially authorised to contract a loan 
of 160,0007. to be applied to the following works ;— 
Drinking-water supply, completion of canalisation works, 
street paving, and electric lighting. 

Rosert STEPHENSON AYD Co., LimiTED.—A meeting of 
the shareholders of Robert Stephenson and Co., Limi 
has been summoned for the purpose of considering resolu- 
tions providing for a reduction of the capital of the 
company from 500,000/. to 262,500/. It is pro to 
effect the reduction by cutting down the nominal amount 
of the 25,000 preference shares from 10/. to 7/. 10s., and 
the 25,000 ordinary shares from 10/. to 3/. Arrears of 
dividends on the preference shares are to be cancelled. 
The new 7/. 103. preference shares are proposed to be sub- 
divided into 15 shares of 10s. each, and the new 31. 
ordinary shares into three shar2s of 1/. each. 





Bascock AND WIcox, Liwrrep.—The accounts of 
Babcock and Wilcox, Limited, for 1905 show that after 
allowing for depreciation, the net profits were 291,022V., 
and 28,5197. was brought forward. A final dividend of 
8 per cent. and a bonus of 4 per cent. on the ordinary 
shares are recommended, making 20 cent. for the 
year. The sum of 100,000/. is placed to reserve and 
20,0002. to a dividend-equalisation fund, leaving 31,966J. 
to be carried forward. In 1904, the net profits of this 
company were 28%),748/., out of which 175,000/. was added 
to the reserve, and dividends similar to those for the past 
your were paid. In 1903, 180,042/, was earned, and in 

902, 171, The dividends were at the rate of 17 per 
cent, per annum, and 73,000/. was added each year to the 
reserve ; while 26,827/. and 17,877/. were carried over on 
these respective occasions, 


ted, | for ex 


NOTES FROM THE NORTH. 
- Gtasecow, Wednesday. 

Glasgow Pig-Iron Market.—A small business was done 
on the pig-iron market last Wednesday, Cleveland war- 
rants being easier at 47s. 8d. cash and 48s. 04d. to 483. one 
month. The close was firmer with buyers at 47s. 10d. 
cash and 483, 2d. one month, sel!ers quoting 1d. more in 
each case. Some hematite changed hands at 63s. cash, 
and the total turnover of the session was 2500 tons. In 
were again only about 2500 
tons, confined to Cleveland warrants at 47s. 9d. to 
47s. 94d. cash and 48s. 04d. one month. Closing 
sellers’ quotations were 47s. 10d. cash and 48s, 14d. 
one month. On Thursday morning the tone was fairly 
steady, and 3500 tons of Cleveland warrants were dealt 
in at 47s. 94d. and 47s. 10d. cash, 483. 14d. and 483. 2d. 
one month. The closing quotations were 47s. 114d. cash 
and 483. 3d. one month sellers. Hematite was easier, and 
one lot was done at 623. 104d. cash. At the afternoon 
session the tone improved, and Cleveland warrants 
changed hands at 48s. cash, 48s. and 48s. 14d. six days, 
and 48s. 4d. to 483. 44d. one month. ‘I'he business 
amounted to 4000 tons, and closing sellers quoted 483. 2d. 
cash and 48s, 5d. one month. Hematite was quoted at 
633. 9d. one month sellers, and 63s. 44d. one month buyers, 
but no dealings took place. The market was closed on 
Good Friday and on Easter Monday. The latter being 
also Glasgow’s annual spring holiday, all business pre- 
mises in and around the city were closed all day. When 
business was resumed on Tuesday morning, a strong tone 
prevailed, and Cleveland warrants changed hands at 
483. 44d., 483. 4d., and 48s. 5d. cash, 48s. 54d. three days, 
483. 8d., 48s. 9d., and 48s, 84d. one month, and closed 
with sellers at 483. 5d. cash and 483. 9d. one month. 
The turnover amounted to nearly 12,000 tons, and the 
settlement prices were: — Scotch, 553.; Cleveland, 
48s. 44d.; hematite, 633. 6d.; and Standard foundry iron, 
483. 3d. In the afternoon the market was easier, and 
prices showed a.slight decline. Cash Cleveland warrants 
were untouched, but tbree-days’ iron realised 48s. 4d. 
to483. 34d., while the forward dealing was at 48s. 8d. to 
48s. 64d. one month and 49s. three months. The closin 
quotations were 483. 3d. cash and 48s. 7d. one mont 
sellers, with buyers at 4d. less in each case. The busi- 
ness was about 5000 tons. There were buyers of hema- 
tite at 633. 6d. one month, but no sellers. When the 
market opened to-day (Wednesday), the tone was good, 
but business was quiet. Cleveland warrants were 
done at 483. 3d. and 483. 34d. eight days, 483, 6d. twenty- 
three days, and at 48s. 64d. to 483. 7d. one month. 
Cash iron was not dealt in, and the turnover was 5000 tons, 
the closing quotations being 48s. 4d. cash and 483. 7d. one 
month sellers. In the afternoon the market continued 
steady, but the transactions were limited to 3000 tons of 
Cleveland warrants. The dealings were at 48s. 4d. cash 
and six days, and 48s. 7d. and 483. 74d. one month. At the 
close the prices were firm, at 48s. 44d. cash and 48s. 8d. 
one month sellers. Hematite was not dealt in, but there 
were buyers at 63s. 14d. cash and 633. 6d. one month; 
sellers’ quotations, however, were firm at 63s. 8d. cas 
and 64s. one month. The market quotations for makers’ 
(No. 1) iron are:—Clyde, 64s. 6d.; Calder and Gartsherrie, 


the afternoon the dealin 


65s.; Summerlee, 66s. 6d.; Langloan, 693. ; and Coltn 
73s. 6d. (all ship at G w); Gl rnock (ship 
at Ardrossan), 3 Shotts ( 


i at Leith), 66s.; and 
Carron (shipped at ei aon 6d. 


Cast-Iron Pipes.—An order has been placed here, 
within the past few days, for 500 tons of cast-iron pipes 
for South America. 


Sulphate of Ammonia.—During the past week there has 
been a noticeable increase in the general inquiry for 
sulphate of ammonia. The improved demand is very 
welcome, and although some business has been done 
round 12/. 5s. per ton, the current price at the moment 
is firm at 12/. 7s. 6d. per ton for em 2 business, Glasgow 
or Leith. The shipments from the latter port last week 
amounted to 536 tons. 


Scotch Steel Trade.—The Scotch steel trade continues in 
a satisfactory condition. The inquiry for ship and boiler- 
plates is still good, but the outlook for sheets is quiet, 
while for structural sections the demand is appreciably 
slower. There has nm a firm inquiry received locally 
for several thousand tons of steel bars of superior quality, 
t to the colonies. No change has been made in 
the official list of selling prices. 


Institution of Engineers and Shipbuilders.—At a meet- 
ing of the Institution of Engineers and Shipbuilders in 
Scotland, held in Glasgow last night, the chair was occu- 
pied by Mr. E. Hall-Brown, the vice-president. The 
nominations for the different offices for the session 1906-7 
were made as follow :—President : Mr. James Gilchrist ; 
vice-presidents : Mr. C. P. —_ Mr. A. Cleghorn ; 

s of council: Messrs. William Brown, James 
Rowan, Peter Wallace, R. D. Munro, and J. E. Harri- 
son; member of council from associate section: Mr. 
James Donald. A discussion took place on Mr. W. A. 
Ker’s re on ‘* Notes on Some Common Errors in the 
Use o' lectric Motors for Machine-Driving,” and on 
Mr. H. Norman Leask’s paper on ‘‘ Refuse-Destructors.” 











+ GERMAN EmiGRATION.—Last year 28,075 persons emi- 
ted from Germany, against 27,784 the previous year. 
therwise the emigration from Germany has decreased to 
a marked degree during the last few years. In the period 
1880-1893 the emigration from Germany averaged about 
81,000 persons annually ; in one year, 1881, 220,092 persons 
emigrated. Most of the emigrants go to the United States, 
and last year 26,005 persons went to the States, whilst 








674 went to Argentina, 333 to Brazil, and 243 to Canada. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday 

Motor-Wagons.—The increasing use of motors yd 
motor-wagons in South and West Yorkshire, as in ot}r 
parts of the country, is causing, it is alleged, considera! |e 
damage to roads, and more money has to be spent upon 
them. The motor-car also causes some damage, but that, 
it is stated, is small when compared with the havc: 
wrought on the roads by the motor-wagon. Road repairs 
are becoming a serious item of expenditure, and the county 
councils are giving special attention to the question. — 


The Iron and Steel Trades.—In the armour-plate <e- 
partments work is being proceeded with for the Dread- 
nought, and the cruisers which are being built to the 
order of the Government. The new naval programme is 
not, it is stated, in form to be issued, and there is no cer- 
tainty as to what it may contain. There is a very fair 
demand for heavy forgings, both for battleships and pas- 
senger steamers ; and makers of small forgings have had 
a good run of employment for some months. There 
is no change to report in the railway branches. There 
is still a steady inflow of orders, both from the home 
market and from abroad, but they are of no great weight. 
As a rule, all the work can be well compassed in 
ordinary hours. Prices are being maintained. It is re- 
garded as remarkable that the lighter trades of the city 
are improving so slowly. The home demand for ail 
classes of white-metal goods, as well as for cutlery, is 
unusually quiet, even for the time of ear. The im- 
provement has set in for all kinds of garden tools, which 
is usual at this season. 


The South Yorkshire Coal Trade.—As the time draws 
near when the navigation to the Baltic will be open, 
prices for steam coal are firmer, and in many instances 
advances are being asked. There is now a good demand, 
and pits generally are making fuller time. The house 
coal trade is tapering off, and prices are weaker. Nego- 
tiations for the supplies of gas coal for the year following 
July 1 are now going on. So far, the prices ruling last 
year have been maintained, and in come cases better 
terms have been made. A steady business is going on in 
steel-melting coke, and also in foundry qualities, but 
blast-furnace cokes are easier. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—The market was re-opened 
to-day after the Easter holidays, but very few people put 
in an appearance on ’Change, and hardly any business was 
transacted. Quotations were consequently difficult to fix. 
No. 3 g.m.b. Cleveland pig was about 49s. fo.b. Both 
makers and merchants were prepared to sell at that price, 
but buyers were not readily found. No. 1 was put at 
50s. 6d.; No. 4 foundry, 483. 6d.; grey forge, 483.; mottled, 
47s. 6d.; and white, 47s. 3d. The value of East Coast 


h | hematite pig was not at all affected by competition of 


other districts. Makers here adhered to rates ruling before 
the holidays, and as they have pretty good orders on hand, 
they were able to do. othing under 68s, 6d. was named 
for early delivery of Nos. 1, 2, and 3, whilst No. 1 was 
69s., and No. 4 forge 65s. 6d. Spanish ore was not at all 
reduced in price, although there has not been much doing 
in it for some little time past. Rubio, of 50 per cent. 
quality, was 20s. ex-ship Tees. Middlesbrough warrants 
closed 48s. 34d. cash buyers. 


Manufactured Iron and Steel.—Nothing new of moment 
can be reported of the manufactured iron and steel 
industries. There is a distinct lull in buying just now, 
but producers of nearly all descriptions are fairly well 
situated, and not being necessitated to seek new orders 
for the time being, they are not at all disposed to make 
concessions. Common iron bars are 7/. 5s.; best bars, 
7l. 15s. ; iron ship-plates and iron ship-ungles, each 7/. 5s. ; 
iron ship-rivets, 7/. 17s. 6d. ; steel ship-plates, 7/. ; steel 
ship-angles, 6/. 12s. 6d.; steel boiler-plates, 8/.; steel 
sheets (singles), 8/.; steel sheets (doubles), 8/. 5s. ; 
and steel joists, 6/. 7s, 6d.—all less the customary 24 per 
cent. discount. Heavy sections of steel rails are 6/. 7s. 6d., 
and cast iron railway chairs, 3/. 17s. 6d.—both net cash 
at works. 


Coal and Coke.—The coal market may be described as 
firm, at last week’s prices. Collieries are ually getting 
into full working order again after the holidays. Little 
business, however, is’ passing just at present. There 
seems little likelihood of American demand to any extent 
through the strike, as there are huge stocks of coal in 
America, and a general opinion prevails that the strike 
will soon be over. Some little benefit may come to the 
North of England in demand from the ports of the West 
Indies and South America, The coal trade to the Spanish 
Main is in the bands of the Americans, and the stoppage 
may mean the purchase of a few cargoes in this district. 
Bunker coal is in good request, and unscreened Durham 
bunkers are selling at 9s. 6d. f.o.b. Coke is steady and 
firm. For ave blast-furnace — delivered here 
the price is 17s. Export coke is about 19s. f.0.b. 





Buexos Ayres Ramwar Exuipition.—The Board of 
Trade Journal of the 12th inst. gives the following infor- 
mation :—H.M. Chargé d’ Affaires at Buenos Ayres (Mr. 
F. D. Harford) reports that a Presidential Decree pub- 
lished in the Official Gazette authorises a Railway Ex\ibi- 
tion to be held at Buenos Ayres on August 30, 1'"/, 
to celebrate the 50th anniversary of the opening of the 
first railway in the Argentine Republic. A congress of 
South American railway managers will be held in connec: 
tion with the exhibition. 
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NOTES FROM THE SOUTH-WEST. 
‘ardiff.—Business in steam coal has been a good deal 
interrupted by the holidays, but previous prices have 
been generally supported. The best large steam coal has 


made 14s. 94. to 15s. per ton, while secondary qualities 
have ranged from 133. 6d. to 14s. dl ton. House coal 
has shown little change ; the best ordinary qualities have 


made 14s. to 14s. 6d. per ton, while secondary descrip- 
tions have ranged from lls. to 13s. per ton; No. 3 
Rhondda large eS brought 15s. per ton. Foundry coke 
hus been quoted at 18s. to 193. per ton, and furnace 
ditto at 163. 6d. to 17s. per ton. As iron ore, 
Rubio has made 18s. 6d. to 19s. per ton; and Almeria 
18s. 64. to 18s. 9d. per ton, upon a basis of 50 per cent. 
of iron, and charges, including freight, insurance, &c., to 
Cardiff or Newport. 

Swansea.—During the forty years ending with 1904 in- 
clusive, the imports and exports of Swansea have moved 
on as follows :—1864, 1,582,300 tons ; 1874, 1,625,800 tons ; 
1884, 2,478,275 tons; 1894, 2,963,672 tons; and 1904, 
4,313,940 tons. 


Puinting-Machines.—Satisfactory reports of painting- 
machines, which have been experimented with on board 
various ships at Devonport, have been forwarded to the 
Admiralty. .The work performed has been more suc- 
cessful on board the Hibernia, from the fact that the 
motive power was derived from the motor which works 
the ausiliary machinery, instead of being supplied by 
manual labour. ‘The conclusion arrived at is that the 
machines will be useful on large surfaces between decks, 
but that in confined spaces, such as inner bottoms and 
store-rooms, it will be impracticable to use them. 


A Record Coal Output.—At the Bargoed colliery of the 
Powell-Duffryn Company an output was recently made 
in one day of 2243 tons, and on the following day this was 
increased to 2563 tons. The latter is claimed as a record 
for South Wales. 


Railway Men at Newport.—At a railway mens’ dinner 
at Newport, on Friday evening, Mr. J. Gibbs, speaking 
on behalf of the Great Western Railway, said that com- 

any was building a new class of engine for dealing with 
Trish traffic, which would give the fastest service yet 
known. 


The Tin-Plate Trade.—Owing to continued depression, 
notices have been given to the men at several tin-plate 
works in South Wales. Germany, Russia, and America 
are buying less than usual. 


South Wules Coal and Iron.—The exports of coal from 
Cardiff in the first three months of this year were :— 
Foreign, 4,166,456 tons; coastwise, 632,675 tons. The 
corresponding exports in the corresponding period of 
1905 were :—Foreign, 3,568,345 tons ; coastwise, 667,792 
tons. The exports from Newport in the first three 
months of this year were :—Foreign, 880,289 tons ; coast- 
wise, 163,458 tons. The corresponding exports in the 
corresponding period of 1905 were:—Foreign, 756,207 
tons ; coastwise, 212,617 tons. The exports from Swansea 
in the first three months of this year were :—Foreign, 
573,145 tons ; coastwise, 68,856 tons. The corresponding 
exports in the corresponding period of 1905 were :— 
Foreign, 427,320 tons; coastwise, 64,548 tons. The 
exports from Port Talbot in the first three months of 
this year were :—Foreign, 223,265 tons ; coastwise, 92,561 
tons. The corresponding exports in the corresponding 
period of 1905 were:—Foreign, 169,774 tons ; coastwise, 
80,313 tons. The exports from Neath in the first three 
months of this year were :—Foreign, 26, tons, as com- 
pared with 24,440 tons; coastwise, 60,981 tons, as com- 
pared with 48,209 tons. The exports from Llanelly in 
the first three months of this year were :—Foreign, 
62,914 tons, as compared with 41,786 tons ; coastwise, 
24,131 tons, as compared, with 22,898 tons. The exports 
of iron and steel from Cardiff in the first three months of 
this year were 1690 tons, as compared.with 24,755 tons in 
the corresponding period of 1905; from Néwport, 13,672 
tons, as compared with 15,177 tons; and from Swansea, 
6261 tons, as compared with 6353 tons. 








The “Simpton” ApsustaBe Ser-Square. — On page 
226 ante we described and illustrated an ingenious form 
of set-square, known as the ‘‘Simplon,” which was de- 
signed and constructed by Messrs. Simpson and Co., 
1, Cavendish-street, Barrow-in-Furness. The object of 
the set-square was to enable the draughtsman to draw, 
easily and quickly, any lines, whether vertical or at an 
augle with the horizontal, without being under the neces- 
sity of tilting the T-square. It consisted of a transparent 
celluloid square in the form of the letter L, the two arms 
being at right angles to each other. This square was 
pivoted at the corner to a piece of celluloid, the bottom 
edge of which was made straight, so that it could slide 
along the T-square. The L-shaped square had lines 
“presenting different angles drawn on it, which lines 

‘ld, by turning the square on the pivot, be brought 
gvinst the edge of the sliding-piece, and any required 
nclination be obtained. 
sel-square the makers have brought out an improv 
orm, in which the piece that slides on the T-square is 
made of vulcanite, and a piece of transparent celluloid, 
‘hich carries the pin forming the centre on which the 
ri shaped square works, is screwed to it. The different 

gles are marked on the square, and are set, not to the 

inal design, but to 


saws 


“dge of the sliding-piece, as in the ori 


» ine on the piece of transparent celluloid that is fixed 
© the sliding-piece. This is a decided advantage, as in 
this instrument it is 
than a line to an ed 
criginal square ne 


much easier to adjust a line to a line 
P, and the alteration is just what the 





Since we called attention to this | Comparing 
ed | that, whilst 





MISCELLANEA. 


Tue proprietors of the British Journal of Photography 
have opened at their offices, 24, Wellington-street, Strand, 
an exhibition of portrait photography by Mr. R. Diibr- 
koop, which is well wortby of a visit of all interested in 
individual treatment in the portraiture of prominent 
engineers and other sitters. 


In a note on some tests of mineral and vegetable oils, 
published in a recent issue of the Bulletin du Laboratoire 
d’essais, M. P. Breuil states that the decomposition of 
colza oi], when used as a lubricant, can be prevented by 
adding to it 1 per cent. of creosote, an addition which in 
no way affects the excellent lubricating qualities of the 
pure oil. He states that this decomposition of the oil is 
essentially a process of fermentation, and hence the 
addition of this small cant of an antiseptic multiplies 
the useful life of the lubricant by three. 


The Council of University College have, in arranging 
their civil engineering course for next session, maa 
Mr. Harold of the Great Western Railway en- 

ineers’ staff, to lecture on railways; Mr. A. T. Walmes- 
ey, engineer to the Dover Harbour Board, to lecture on 
Lag docks, and maritime engineering ; and Mr. 
W. N. Blair, engineer to St. Pancras Vestry, to lecture on 
roads and tramways, in addition to the ordinary work of 
the department carried on by Professor Cormack, Pro- 
fessor Chadwick, Mr. Ormsby, and other teachers, full 
particulars of which will appear in the calendar. 


A very large tangential water-wheel is, according to the 
Engineering News, being constructed for the Colgate 
power-house of the California Gas and Electric Corpora- 
tion, by the Abner-Doble Company, of San Francisco, 
California. The machine will of the double-wheel 
type, and will at first operate under a head of 660 ft., and 
will, it is expected, deliver 8500 horse-power. It is 
intended afterwards to build a new pipe line, for use with 
an increased head on one of the wheels, of 1050 ft., when 
it is expected that the output will reach 13,000 horse- 
power. The speed of the machine is to be 300 revolutions 
per minute. A direct-connected alternator of 5500 horse- 
power will be driven by it. 


According to Lieut.-Colonel Sir H. Barlow, every 
individual .303 rifle made at the Government works is 
tested before it goes into service, as s its accuracy. 
Each must rg five consecutive shots within a rectangle 
of 1 in. by 1} in. at a distance of 100 ft. Occasionally, 
however, it happens that for some unknown reason there 
is a ‘‘ wide” shot, the bullet striking 4 in. out, though it 
was certain, he stated, that the variations in the powder 
were quite insufficient to account for so large an error, 
since a difference of even 100 foot-seconds in the nominal 
velocity corresponding to the powder would not throw the 
bullet up or down by more than ;, in. Another curious 
point he mentioned was that the accuracy and regularity 
of a rifle at 100 ft, was in no way proportional toitsaccuracy 
at 600 or 1000 yards. Thus, until the ‘‘Palma Trophy” 
ammunition came into use, the service .303 rifle was beaten 
at long ranges by the Mannlicher and Mauser rifles, 
though these shot markedly worse at 100 ft. The reason, 
apparently, was due to the higher pressures used, which 
upset the bullet better. 


In a paper recently read before the American Institute 
of Electrical Engineers, Mr. H. G. Stott endeavours to 
analyse the losses and expenses arising in the operation 
of an electric power station. He ~— the following table 
showing the average losses in the conversion of 1 lb. of 
coal into electricity, the figures being based on the data 
— on a year’s run of an exceptionally efficient 
plant :— 


an ee eee 








Per 7 Per 
— B. Th. U. Cent, B-Th.U. Cent. 
1. British thermal units per | 
pound of coal supplied 14,150 100 “a. 4 
2, in ashes oe os oe ° 340 2.4 
3. .Loss to stack a6 on 3,212 22.7 
4. Loss in boiler radiation 
and leakage _.. ; 1,131 8.0 
5. Returned by feed-water, 
heater .. oo - 4i1 3.1 : +“ 
6. Returned by economiser. . 960 6.8 at 3 
7. Loss in pipe radiation : ee 28 0.2 
8. Delivered to circulator .. 223 1.6 
9. Delivered to mages | 203 | =Lé 
10. Loss in leakage and high- 
nae grips .. oe 152 1.1 
11, Delivered to small auxi- 
liaries es - 51 0.4 
Ss we as 31 0.2 
13. Loss in ne friction .. 111 0.8 
14, Electrical losses .. es 84 0.3 
15. Engine radiation losses .. 2s 0.2 
16. Rejected to condenser .. 8,524 60.1 
17. To house auxiliaries 0.2 
15,551 109.9 14,099 99.6 
Delivered to bus-bar 1,452 10.3 





reciprocating engines and turbines, he finds 
the best economy of both is much the same, 
the curve of economy is flatter in the case of the turbine, 
so that the all-day efficiency of the latter is superior to 
that of its rival. Comparing all classes of prime movers, 
either separately or in combination, he states that the 
relative capital cost of equivalent plants will be as follows, 
taking a reciprocating engine plant as 100:—Steam tur- 
bines, 82.5; reciprocating engines and exhaust steam 
turbines, 77; gas-engines, 100; -engines and steam 
turbines combined, 91.2. The tive cost of operation 
and maintenance, on the other hand. he considers to be as 
follows :—Reciprocating engines, 100; steam turbines, 








79.6; reciprocating engines and exhaust steam turbinea, 
75.7 ; gas-engines, 50.7 ; gas-engines combined with steam 
turbines, 46.3. 


For many years gas-power has been commonly used for 
operating small pumping stations for the water supply 
of towns and villages, and has proved convenient and 
relatively economical, even where it has been neces-ary 
to use ordinary lighting gas as the fuel. The introduc- 
tion of the suction gas-producer has, however, made it 
commercially advantageous to ure gas power for pumping 
in many cases where steam would otherwise bave had 
the preference. As showing at how low a cost it is 
now possible to pump with such plants, even when work- 
ing on a relatively small scale, the following figures ob- 
tained with plants put down by Mesers. Tangye, Limited, 
of Birmingham, may be of interest :— 




















| Coal per 
Pump. } | 
Location of Plant. > Head. Horse-Power 
Horse-Power. Hour. 
: ft. Ib. 
Welwyn Water Works 1,896 120 2.17 
Paris-Plage ” 13.9 187.6 1.68 
(coke) 
13.64 255 3 
East Kent =, {| 1396 330 | 1.28 





The pumps were in all cases driven by belting and 
gearing, yet in spite of the consequent frictional losses the 
excellent figures which appear in the last column were 
attained in the trials, which in one case Jasted 5 hours, 
and in the others 9 and 10 hours respectively. 





Licht ARGENTINE RatLways.—Light railways. on a 
3-ft. 4-in. gauge, are projected in the province of Buenos 
Ayres to the extent of 1116 miles. One is to run from 
Buenos Ayres to Rosario, a second to Bahia Blanca, and 
a third in a westerly direction. The line to Rosario is in 
course of construction. 





Roya Institution or Great Britax. —On Friday 
evenings after Easter, the following discourses will be 

ven:—April 27, Professor John W. Gregory, ‘‘ Ore 

posits and their Distribution in Depth O May 4, the 
Hon. Charles A. Parsons, ‘‘The Steam-Turbine on 
Land and at Sea.”—May 11, Professor J. H. Poynting, 
‘Some Astronomical Consequences of the Pressure of 
Light.”—May 18, Professor Arthur Schuster, ‘* Inter- 
national Science.”—May 25, Mr. Leonard Hill, ‘‘Com- 
pres: Air and its Physiological Effects.” —June 1, 
Professor H. Moissan, **L’Ebullition des Métaux.”— 
June 8, Professor Sir James Dewar, subject to be 
announced. 





Ovr Rais Asroap.—The course of our export rail 
trade this year has thus far been disappointing, the ship- 
ments in March having been only 25,326 tons, as com- 

with 45,305 tons in March, 1905, and 29,905 tons in 
arch, 1904. In these totals the colonial demand figured 
as follows :— 








Colonial Group. Mar., 1906. | Mar., 1905. | Mar., 1904, 

‘ tons tons tons 
British South Africa 1483 13 2,969 
British India : 7204 14,906 19,696 
Australasia .. 1042 | 2.384 40 
Canada nil 1,001 104 











New Nortuern Contiery.—A new colliery is proposed 
to be developed on land adjacent to Newbiggin Moor. The 
project is one of considerable magnitude. The site of the 
proposed colliery is on a piece of land owned privately, 
and situated in close proximity to Newbiggin Common. 
The freeholders of Newbiggin allege a claim to the under- 
moor minerals ; but in bad ape og case nothing has been 
officially disclosed as regards the intentions of the Crown 
as to coal-seams there. The actual lease will have refer- 
ence to coal underneath the strip of private land alluded 
to, and under the whole of the Newbiggin foreshore, 
extending from the Lyne Burn, near Cresswell, to Spittal 
Point, near the mouth of the Wansbeck—a distance of 
about three miles—and for three miles under the sea. 
There are several valuable coal measures in the area, and 
its extent will permit of mining operations being carried 
out on a large scale for many years. 





_ ELecrricity In CopENHAGEN,—Last year the Corpora- 
tion of Copenhagen reduced its price for electric current, 
with the result that the consumption has materially in- 
creased, so that several extensions have now been deemed 
advisable. It is proposed to apply some 50,000/. to the 
main and the east electric contecl oeplens for the installa- 
tion of a 600-kilowatt dynamo at the latter, and two new 
steam dynamos at the former station. The questicn of 
building a large new central station is also under con- 
sideration, and a vote is pro for preparatory work 
in this connection ; still the authorities are disinclined to 
undertake this large work before it is absolutely neces- 
sary, and as long as the three existing central stations can 
supply the current demand. Not only will a new central 
station mean an additional annual expenditure for interest, 
&c., of some 16,000/., besides the working expenses, but 
owing to the rapidity with which improvements are 
being made in machines for erating electricity, it is 
thought advisable not to build a new station before it 
is absolutely necessary. 
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Gregory, D.Sc., F.R.8., on ‘‘ Ore Deposits and their Distribution 
in Depth.”—Afternoon lectures next week :—Tuesday, April 24, 
at 5 p.m, Professor G. Baldwin Brown, M.A., on “ Greek 
Classical Dress in Life and in Art.” (Gecture I.).—Thursday, 
April 26, at 5 p.m. Mr. P. Chalmers Mitchell, M.A., D.Sc., on 
“The Digestive Tract in Birds and Mammals.” (Lecture I.). 
—Saturday, April 28, at 3 p.m. Professor Charles Waldstein, 
Litt. D., Ph. D., on “ English Furniture in the Eighteenth 
Century.” (Lecture I.). 

Tue Junior InstiruTion or EnGingers.—Saturday, April 28, at 
3 p.m., visit the works of the Croydon Gas Company, Waddon. 














Reapine - Cases. — Reading-cases which will hold twenty-six 
numbers of ENGINEERING may be had of the Publisher or of any 
newsagent. Price 6s. each. 


ENGINEERING. 
FRIDAY, ane L 20, nahi 


LONDON’S DECADENCE AS A 
MANUFACTURING CENTRE. 

Some months ago, in an article on ‘‘ The Redis- 
tribution of Factories,”* we dealt at some length 
with the migration of large engineering works from 
the metropolitan area, calling attention to the eco- 
nomy to be anticipated in the case of such works as 
had taken up new sites adjacent to provincial towns. 
We now return to the subject, because there 
has developed a more extensive movement of 
smaller factories to new districts. immediately 
outside the London County Council area, and 
because it is important that the significance of 
this industrial migration should be realised by 
the governing bodies of all large cities. One 
fact alone should give pause to the ambitious 
county councillor, and that is, that, whereas a few 
years ago the proportion of rateable property un- 





28 | occupied in London was from 2 per cent. to 24 per 


cent. of the total, it has increased now to nearly 
4 per cent. Obviously the burden of taxation upon 
the remaining occupiers has increased propor- 
tionately, apart altogether from the advance due to 
an increase of municipal expenditure, and the con- 
sequence is that other firms, with their employés, 
are adopting the policy of sauve qui peut. 

There are many prima facie reasons in favour of 
removal from the crowded Metropolis, but the 
‘* progressive” Sesiveseniigediogtel Wat the London 
County Council has enormously stimulated manu- 
facturers in arriving at a decision. There is first 
the increase in the rates and taxes. The Presi- 
dent of the Local Government Board has great 
faith in the effect of his Bill for equalising the 





* See ENGINEERING, vol. Ixxx., page 383. 





rates in the various districts of London, but there 
is the possibility that it may intensify the evil. 
There seems no reason why a well and economically- 
managed borough, such as Westminster, Kensing- 
ton, or Chelsea, should agree to hand over a large 
proportion of its collected assessment to what it re- 
pate 9 as spendthrift communities, and it may instead 
equalise its accounts by increasing its expenditure. 
And who shall say it nay ? Moreover, as large works 
mové to new areas, carrying with them a great propor- 
tion of the industrfal Community, the remaining rate- 
payers will experietice greater difficulty in meeting 
the dethands of the aa eee authority. Another 
point-is that the Londen County Council building 
regulations, wisely or otherwise, place serious re- 
strictions — the economical management of 
factories. Some of the older buildings, of three or 
four storeys in height, were constructed before it 
was very properly accepted as a principle of local 
government that satisfactory means of escape in 
the event of fire should be provided. The result is 
that it is practically impossible to provide emer- 
gency exits or a in many buildings in the 
crowded of the City, so that their utilisation 
as factories is attended with great difficulty. The 
London County Council, moreover, restrict the 
area of each floor, and the partitions increase the 
expense of supervision of labour, and the possi- 
bilities of laxity on the ee of workpeople. 

These influences, in addition to others so obvious 
that they need not be .— have encouraged 
manufacturers, more ily, perhaps, than might 
otherwise have been the case, carefully to con- © 
sider the economy resulting from removal to the 
country, and from the adoption of modern plant 
and more effective arrangement of shops. Oon- 
tinuance in any one establishment of itself creates 
a conservative attitude of mind, which shows 
itself in an objection to great changes in me- 
chanical methods and re-arrangement of plant ; 
and it is only when, as the politician would 
say, @ clean slate is provided that radical re- 
forms are easy of realisation. Migration to the 
country, with lower ground rent and more room 
for expansion, at once suggests the construction 
of a factory on one floor, with adequate natural 
lighting and with modern power plant ; and when 
there is added to these advantages new machinery, 
it is obvious that economy must follow. In our 
previous article we reviewed at length these 
advantages as applied to large engineering works, 
and here we may direct attention to their effect 
on property and-plant within the Metropolis. 
In investigating this subject we have had very 
practical assistance from rallies Leopold Farmer 
and Sons, who are intimately conversant with the 
surveying and valuing of waterside and inland 
factories, and whose experience goes to show that 
when a factory building is now vacated, the 
rental value is reduced by almost one-half, 
owing to the limitations of the London County 
Council regulations and the changes required to 
make the building effective. It is in many cases 
impossible to let the property for the same purpose 
as that for which it was formerly utilised. In respect 
of power plant and machinery, there is little demand 
for machinery which is put on the market second- 
hand, as all firms are now more and more realising 
the importance of adopting absolutely new and 
modern machinery. 

An important element conducing to London’s 
decadence as a manufacturing centre is the cost of 
land, and the rent of factories, within the London 
County Council area. The firm already named 
have put at our disposal information from which 
we are able to indicate the comparative prices of 
ground for factory purposes. Riverside sites are 
of most value, but for many factories a connection 
with the railway is even more important, and there 
are very few riverside sites within the County 
Council area having direct communication with rail- 
ways. Recently, a riverside site at Battersea, ex- 
tending to, two acres, commanded a rental of 1400I., 
notwithstanding that there was no railway siding. 
Another site, also up the river, was let for 5001. 
per acre; and here there is a railway near, but 
impossible of direct connection, so that cartage is 
necessary. A 1}-acre site at Millwall, with a river 
frontage of 132 ft., also commanded 500. per acre; 
and at North Greenwich 2} acres, with a river 
frontage of only 80 ft., was let for 3401. per acre. 


It may therefore be taken that the ground rents 
for riverside sites range practically from 300l. per 
acre upwards. 

Land beyond the County Council area can be 
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bought outright for manufacturing purposes at from 
5001. to 1000/. per acre. At Hendon, Brimsdown, 
and Tottenham, land has been taken for factory 
use at 500l. per acre, and at Southall, Hayes, 
Northfleet, Greenhithe, and Mitcham, for 6001. ; 
while at Wandsworth and Willesden Junction, 
where the existing railway facilities and the supply 
of labour are especially satisfactory, much higher 
prices have been got—10001. to 3000/. in the first- 
named instance, and from 2000/. to 3000/. in the 
latter. Even in the last case, notwithstanding that 
it is five times the rate in some other available dis- 
tricts, the annual charge for rent, reckoned at 
5 per cent. of the purchase price, would still be 
considerably less ee within the Council area. 
For most practical purposes the other districts 
named give an annual charge of from 261. 
acre, or about one-tenth of the lowest rate within 
the metropolitan area; so that it will be easily 
understood how a firm can acquire, fora less charge, 
land beyond the County Council area so as to secure 
the same space on one floor as they formerly had, 
with all the expensive disadvantages, on five or six 
floors. 

The present indecision regarding the ultimate 
control of the port of London is a serious factor 
in the value of riverside property.* Whartingers 
and everyone associated with the trade of the port 
of London are, to say the least, exceedingly anxious 
regarding the future. Should the control of the 
port of London pass to the municipal body, 
there is grave danger not only of restrictions in 
trade facilities, but in increased charges, owing to 
the absence of the competition associated with the 

resent system of separate ownership. Again, if 
Colles rates are to be controlled, the value of 
wharf property must be diminished, and the trade of 
a very large proportion of the riverside population 
may be materially influenced. With the extension 
of railways and the success of motor-wagons, the 
cost of transport from the factories in the country 
to town has been minimised ; so that such factories 
as find their market in London need not experi- 
ence any great inconvenience from the removal of 
the supply works to a site 10 or 15 miles from the 
centre of demand. 

The difficulties of finding labour need not be so 
great as when large engineering factories move 
40, 50, or 100 miles from the Metropolis, for 
the workmen more readily agree to remove with 
the small factory to the outskirts of the metro- 
politan area, as they are not so far distant from 
their usual haunts, while domestic comforts and 
conveniences are materially improved in the urban 
locality. There is gain also from the fact that in- 
dustrious workmen can more readily rid themselves 
of the cramping influence of trade unions. As an 
indication of the extent to which removals have 
taken place, reference may be made to some of the 
manufacturing firms who have migrated beyond the 
London County Council area. Henley’s Telegraph 
Works Company have gone to Gravesend; the 
old-established firm of ecclesiastical brass-finishers, 
Messrs. Benham and Froude, have moved to Willes- 
den Junction; Messrs. Philip and Son, Limited, the 
well-known map-printers, have also gone to the same 
district. Hayes, in Middlesex, has encouraged one or 
two firms, including the British Electric Transformer 
Company. A large chemical firm have moved to 
Southall ; Messrs. Hancock and Corfield, enamel- 
iron manufacturers, have migrated to Mitcham; a 
blacking-making firm to Southgate ; a phonograph 
company to Wandsworth ; a white-lead making firm 
to Brimsdown ; the Heatley Gresham Engineerin 
Company to the First Garden City, Letchworth ; an 
Messrs. Werner Pfleiderer and Perkins, another 
engineering firm, to Peterborough. These, it will be 
seen, are all factories which had formerly their works 
within the busy area of London ; and there can be 
no doubt that the removal of their works beyond 
the County Council area, while beneficial to the 
firms, must have conferred advantage upon their 
employés, in placing them in a better position to 
combat competition. 

In practically all cases advantage has been taken 
in the ase | to modernise the plant, and there 
can be no doubt also that with the new conditions 
the rate of depreciation will be materially reduced. 


At any rate, it is not probable that the heavy | to be 


losses incidental to the crowded neighbourhood of 
the old works will be incurred, as by-laws in 
respect of fire-prevention, &c., will be more easily 


County Council and other extravagant municipali- 
ties may not therefore be without its advantage to 
the firms, and therefore to the industrial efficiency 
of the nation ; but the question must always be 
considered, What effect the removal of these fac- 
tories and their large proportion of workers will 
have upon districts where municipal commitments 
are heavy, and where there is, consequently, the 
necessity for the maintenance of a considerable re- 
venue to meet capital charges of the municipal 
works, irrespective of the depletion of the indus- 
trial population / 








LABOUR LEGISLATION. 

We can remember no legislation that has in it 
the possibility of more vitally affecting the industry 
of the country than the Trade Unions and Trades 
Disputes Bill, now before Parliament. In an 
article we printed in our issue of the 6th inst. (see 
page 453 ante) we dealt with the legal aspect of this 
measure, and also with that of the Bill which had been 
— on March 28 by the Attorney-General, 

ir J. Lawson Walton. We may, however, neglect 
the latter, as it appears about to be absorbed by the 
above-mentioned private member’s Bill, presented 
to the House two days later by Mr. Hudson, the 
Member for Newcastle-on-Tyne. It is seldom that 
the House of Commons has seen so sudden and 
complete a surrender of the Government. The 
more we study the provisions of this extraordinary 
Bill the more are we astounded that it should 
ever have been thought the House of Commons 
would agree to its provisions ; but those who framed 
its clauses were evidently better informed, for the 
second reading was carried by a majority of 350, 
only 66 voting against the measure. 

In order to understand the real significance of 
this truly remarkable measure we must follow 
advice given on a memorable occasion and clear 
our minds of cant; or if, haply, that be not 
necessary, we must clear away the cant that has 
surrounded the subject. We must recognise that 
the exceptional power for obtaining its ends with 
which ‘‘ Labour” is to be endowed by the Legisla- 
ture is not conferred on isolated units of striving 





working men, but upon powerful unions, rich in 
resources, and that command means of attack and 
defence that are, in the nature of things, peculiar to 
themselves, and which have been used in times past 
with unrelenting severity, both against those with 
whom they have contended and also against unoffend- 
ing neutrals. Briefly stated, and in plain English, 
there are three principal things that the Labour 
Party, and those who obey their behests, seek to 
bring about. First, they would make intimidation 
lawful ; secondly, they would abrogate the law of 
conspiracy ; and, thirdly, they would secure their 
funds from the action of the law as it stands. In 
all these things they seek privileges which are 
accorded to no other subjects of the Crown. At the 
conclusion of the last great engineering strike, it 
was said that labour—by which was meant not 
labour as a whole, but the trade unions—could 
never get control of the means of production under 
the then existing state of the law, and that all 
energy must be bent towards altering the law before 
another effort was made. The programme thus laid 
down appears likely to be carried to a successful 
issue with a completeness that even the most san- 
guine leader could hardly have expected. Should 
the Bill now before Parliament become law in the 
state it passed its second reading, a trade-union 
executive will be able to wield a power superior to 
that which even the Crown has ever exercised—at 
any rate, in modern times. 

To carry conviction of this, we need only con- 
sider the first of the three objects aimed at, as above 
mentioned—i.e., the legalisation of picketing, or 
intimidation. The last-named word is not men- 
tioned in the Bill, but it is none the less effec- 
tively there. What is said is :— 

It shall be lawful for any person or persons, acting 
either on their own behalf or on behalf of a trade union 
or other association of individuals, registered or un- 
registered, in contemplation of or during the continua- 
tion of any trade dispute, to attend for any of the following 
purposes at or near a house or place where a person 
resides or works, or carries on his business, or happens 


(1) For the purpose of peacefully obtaining or com- 
municating information. 

(2) For the purpose of peacefully persuading any person 
to work or abstain from working. 





and economically met. The policy of the London 
| * See ENGINEERING, page 87 ante. 


The word ‘‘ peacefully ” will be noticed ; and, so 


| far as words go, it contradicts our statement that! 


intimidation is to be made lawful. Unfortu. 
nately, men are not governed or coerced by words 
unless they are to be made good by deeds. We 
wonder how many of the 416 Members who voted 
for the second reading have ever seen and heard a 
trade-union picket attempting to ‘‘ persuade” 4 
workman from taking employment where a strike 
had been proclaimed. We call to mind the last 
occasion when we had such an experience. There 
was a crowd of workmen, consisting of the regu!ar 
picket, reinforced, no doubt, by a numerous body 
of volunteers. Through a narrow lane in this 
crowd, and escorted by two policemen, a young man 
had to pass amid the shouts and execrations of tlie 
mob ; fists were shaken in his face, threats were 
hurled at him—‘‘I’ll mark you, you —;” ‘‘ We 
know where to find you ;” and threats of the most 
appalling nature were hurled at him. It may be 
said that he had his remedy at law for these threats ; 
but what a farce the law is in such a case! Sup- 
posing he could have identified any one of the men 
and had brought him before a magistrate, what 
would have been the result ? The man would have 
been discharged with a mild reprimand, and would 
have been only a greater hero among his fellows. 

It needs no words, however, to show that a 
crowd of exasperated men will use no gentle mea- 
sures for ‘‘ peacefully” gaining their end of pre- 
venting others working in their stead. We re- 
member the gas-workers’ strike, the strike at the 
Thames Iron Works, the strike at Yarrow’s at 
Poplar, and other occasions, in which men who 
were anxious and willing to work had to be pro- 
tected from violence by being housed within the 
works, just as if they were in a hostile country. 
Mr. Arnold Hills, Mr. Yarrow, and Sir George 
Livesey—three of the truest friends the working 
man eyer had—did not go to the very considerable 
expense of providing accommodation for their men, 
so that they might be protected from mob violence, 
without reason. To ‘‘ peacefully communicate in- 
formation,” or to ‘‘ peacefully persuade to abstain 
from working,” does not need a crowd of two or 
three hundred men; to say it does is part of the 
cant from which we are advised to cleanse our 
minds. In plain words, the Bill is framed to 
authorise intimidation ; it gives power to an irre- 
sponsible body to enforce its own dictum as to how 
a business is to be conducted, or whether it shall 
continue to exist at all; unless, indeed, the non- 
unionist majority of workers take the law into their 
own hands, and oppose violence by violence ; for 
the law will have abandoned its powers if the 
Trade Unions and Trades Disputes Bill becomes 
an Act. 

The power of the unions is not, however, to 
stop at the gates of the works. The picket—to 
the numbers of which no limit is put, it might be 
a thousand men—may attend at or near a house 
or place where a person resides or works, or 
happens to be, even if a trade dispute is only in 
contemplation. We do not know whether attend- 
ing ‘‘at” a house means the right to enter into 
a house; but certainly when we say a person is 
‘at home” we mean he is in his home. In any 
case, the crowd is to have a right to go near 
a house. We will suppose the Duke of Devon- 
shire is having Chatsworth painted, and one or 
two painters (one would be enough) contemplate 
a trade dispute. In that case it would be lawful 
for any number of any sorts of ‘‘ persons’ to 
‘*attend” near his house for an unlimited num- 
ber of times, and, indeed, no limit is put on 
the duration of their stay. The conclusion is too 
absurd to contemplate ; but if there is any meaning 
in words, that is what the Act, if ever it is passed, 
would make possible. That such a thing should be 
suggested by a private member’s Bill is sufficiently 
surprising, but the Government Bill is practically ~ 
on all fours in this respect with the measure that is 
suggested by Mr. Hudson, and that was passed at . 
its second reading by such a sweeping majority. 
Possibly a great and powerful magnate would be 
able to take care of himself in such a case, as we 
have above supposed, but what would be the result 
to an ordinary working man who offended the labour 
organisers? His life would be rendered a burden to 
him, even if no violence were done to himself or his 
family ; and his employer would Jose his services. 
The only way to prevent this would be to house all 
employes in the works; but to carry on business 
for any length of time under these conditions would 
be naturally impossible. In fact, the trade unions 
would have attained their ideal, and brought ‘lie 





means of production within their control. Under 

















ApriL 20, 1906.] 


ENGINEERING. 


52 


ur 








these circumstances it seems hardly worth while 
to consider the other two principal objects of the 
Bill ; but a few words may be said upon them. In 
regard to the conspiracy question, Mr. Hudson’s 
Bill provides that— 

\n agreement or combination by two or more persons 
to do, or procure to be done, any act in contemplation or 
furtherance of a trade dispute shall not be ground for an 
action. 

It is, of course, a part of the law of the country 
that certain acts which might be inoffensive when 
done by an individual are harmful when carried out 
by a number of persons. This is a most salutary 
provision, the wisdom of which has never been 
questioned, until now when it is sought to make ex- 
ception in favour of trade unions. No good reason 
for this exception has been advanced, so far as we 
can see. The history of trade disputes affords 
many instances why this exception should not be 
made, and to some of these we have referred in 
previous articles. 

Immunity for trade-union funds is to be provided 
by the third clause in Mr. Hudson’s Bill, as 
follows :— 

An action shall not be brought against a trade union, 
or other association aforesaid, tor the recovery of damage 
sustained by any person or persons by reason of the action 
of a member or members of such trade union or other 
association aforesaid. 

By this clause the funds of a trade union could 
be employed for purposes of injuring others, but 
are not liable at law for compensation for wrong 
done. Sir Godfrey Lushington, in referring to this 
proposal, has said, and we cannot do better than 
quote his words :—‘‘ If a trade union dynamites its 
adversaries, or expels them by violence, or burns 
down a mill, or wrecks a train, the funds of the 
union—perhaps the very means by which the out- 
rage has been committed—shall be exempt from 
liability to make reparation ; and the collective 
liability being thus excluded, and individual lia- 
bility in the case of workmen being only nominal, 
trade unions shall, so far as civil remedies are con- 
cerned, be licensed to commit any wrong what- 
ever.” 

The supporters of the Bill claim this immunity 
for their funds on the ground that they cannot sue ; 
but then they do not ask to be allowed to sue, and, 
to judge by the exclamations from the Labour 
benches during the debate, they would oppose any 
suggestion that such power should be given to them. 
In fact, they have little or nothing to gain by the right 
to sue, for they have sufficient power to recover with- 
out any legal assistance. That, however, does not 
give them a claim to be in a position to commit 
injury without being liable to pay compensation. 

What the prospects are of the Bill becoming 
law we will not pretend to say ; but should it pass 
in its present form, it will be one of the most 
remarkable experiments in legislation Parliament 
has ever produced. We are far from holding that 
trade unions have not done much good in times 
past—our columns bear witness to that—and are 
capable of much more good in the future. The best 
and most enlightenéd employers welcome a recog- 
nised and substantial representative body with which 
they can carry on negotiations. It does not, how- 
ever, follow that these bodies should be vested 
with powers that put them above the ordinary law 
of the land, and enable them, if they elect, 
to use these powers in an arbitrary manner to 
cripple the industry of the country. Even if the 
trade unions possessed all the virtues their most 
enthusiastic supporters claim for them, they are 
bodies governed by an executive elected by a very 
limited number of the community, and responsible 
only to a very limited degree even to their elec- 
torate. To give them the powers claimed by the 
Bill would be to take a step backwards, and bring 
us back to the days when trade was hampered by 


———— which it took many generations to 
throw off, 








“LECTRO-THERMIC STEEL AND IRON 
PROCESSES. 
Tat the blast-furnace and the ordinary steel 
‘urnace will have to give way to the electric or 
~|ectro-thermic furnace in this country is hardly 
‘kely. But for the preparation of special alloys and 
pecial steels the electric current may prove a more 
~uitable heating agent than coal is, even in Wales 
ud Durham ; and there are countries and districts 
where the price of coal fully justifies experiments 
with electric iron-ore-smelting. We know that 





electric furnaces are at work in the French and 
Italian Alps, and in Sweden, where water power 
is me oy and that they are being constructed 
even on the Rhine, where steam power has to be 
resorted to. The product aimed at is rather steel 
than iron. But the Canadian Government is now 
said to have started electric iron-smelting, and to be 
satisfied with the results. The report, which the able 
Canadian Commission, under Dr. Eugene Haanel, 
aa on what was actually being done in 

urope one or two years ago in this field, was by 
no means optimistic. Ifthe Canadian Government 
has engaged in experiments, therefore, the problem 
certainly deserves attention. 

Three papers on electro-thermic iron and steel 
smelting were brought before the Faraday Society 
last week, and were, in the absence of their authors, 
read by Mr. F. W. Harbord, who joined the Cana- 
dian Commission mentioned as metallurgist. It 
cannot be said that the papers convey much novel 
information, but they show what progress is being 
made. 

Captain Ernesto Stassano, the author of the 
first paper, sent some information on the newest 
furnaces which the Forni Termoelettrici Stassano 
Company is installing at Turin, in the Artillery 
Construction Works of the Italian Army. Those 
works will be completed this summer. The largest 
of the furnaces is to absorb about 1000 horse-power ; 
the one particularly described is to take 140 kilo- 
watts, to be supplied by three-phase current of 
80 volts in each phase. The usual charge consists of 
three parts : 200 kilogrammes of cast-iron turnings, 
to which a certain amount of ore is added, sufficient 
to supply the required oxygen, and in additior 
some lime ; from 200 to 300 kilogrammes of iron and 
steel scrap ; some ferro-silicon or ferro-manganese. 
The ore mentioned would be Elba ore, we presume, 
of great purity. The resulting steel is to contain 
1.3 or 1.4 per cent. of carbon, 1.2 or 1.5 per 
cent. of manganese, and 0.03 or 0.04 per cent. 
of phosphorus, this steel being suitable for 
casting projectiles, giving a breaking strength 
of 57 or 60 tons per square inch, with an 
elongation of 12 or 14 per cent. The furnace 
forms a kind of closed mill, slowly turning, once or 
twice a minute, about the slightly inclined vertical 
axis. The electrodes are hydraulically adjusted, 
and they act, as in all the Stassano furnaces, only 
by the radiated heat of their ares ; the arcs do not 
touch the metal nor slag. The gases escape 
through a funnel at the top; there is a tap-hole, 
but this is hardly so convenient a means for empty- 
ing such a furnace as the tilting device which 
Héroult, among others, has adopted at La Praz. 
The rotation is intended to ensure good wry 
but in a steel furnace, at any rate, it seems to be 
an unnecessary complication, as six men are re- 
quired to work the furnace. The consumption of 
electrode carbon is stated to be 5 kilogrammes 
per ton of steel, and the energy consumption to 
range from 1.1 to 1.3 kilowatt-hours per kilo- 
gramme of steel. 

The second paper was contributed by Mr. M. A. 
Keller, of the Compagnie Electrothermique Keller- 
Leleux, of Livet, France, and describes the new 

lant which Messrs. J. Holtzer and Co. last year 
installed at their works in Unieux, France. A 
Duyardin steam-engine of 1500 horse-power drives 
a Westinghouse alternator for currents of 20,000 
amperes ; the whole furnace weighs 50 tons, and 
8 tons of metal can be dealt with in each operation, 
of which three or four may follow one another in a 
day. An illustration of the furnace was shown, but 
details were not given, and it would appear that the 
Keller furnace is ap roaching the Heroult pattern 
more and more. The chief information imparted 
was a report by Mr. Louis Chavannes, of the Livet 
works, on the results of iron-ore reduction. The 
silicon contents can be varied at will between 0.7 
and 9% per cent. ; these figures, the chairman, 
Professor Huntington, pointed out, were almost 
exactly the same which the late Sir William 
Siemens and he himself obtained in the earliest 
iron-smelting experiments of 1882, which were de- 
scri at the Southampton meeting of the British 
Association of that year. The desulphurisation 
of the ore by electric smelting is satisfactory, 
even when little or no manganese is present ; the 
amount of phosphorus is but slightly affected. It 
will be granted that the Keller furnaces have given 
good grey pig, but we have no data as to costs. 

The note on the ‘‘ Recent Developments on the 
Gin Electric Steel Furnace,” the third paper which 
was contributed by Mr. Gustave Gin, refers to the 





canal-type furnace installed at the Plettenberg 
Works, in Westphalia, which are associated with 
the Deutsche Electrische Stahlwerke. It will be 
remembered that Mr. Gin had the idea of refining 
molten iron in a kind of canal crucible, re- 
sembling in its original shape the filament of a 
Maxim lamp. Two block oataedsa of soft steel, 
water-cooled, are connected by a canal, which is 
bent back upon itself like an M ; half the charge 
is removed at the end of an operation and replaced 
by afresh charge. The new improvements make 
the process continuous, and effect the heating by 
means of induction coils, ason the Kjellin furnaces 
at Gysinge. The paper speaks of currents of 60,000 
amperes at 120 volts for a 7200-kilowatt furnace ; but 
these numbers do not appear to refer to the new 
installation at Plettenberg, where, however, a 
transformer for currents of 22,000 amperes is being 
built. Members of the Faraday Society, who dis- 
cussed the paper, agreed that the diagrams of 
the new induction furnaces were difficult to under- 
stand, and we shall probably have to wait until 
the Plettenberg plant is completed. In most of 
these electric furnaces contamination of the iron with 
the electrodes is altogether avoided, or reduced to 
a minimum; thus in some of the Keller furnaces 
the electrodes penetrate only into the slag, while in 
the Kjellin induction furnaces there is no contact 
with any kind of electrodes, as the molten iron 
really forms the secondary for the pri coils 
surrounding it. This point—the impossibility of 
carbon contamination—is not of high importance in 
ordinary steel-making ; but it is of importance for 
the high-class crucible steel turned out at Gysonge 
and at La Praz. 








HERBERT SPENCER AS AN ENGINEER. 

Tue devotion of Herbert Spencer to the study 
of philosophy has somewhat obscured the fact that 
he was ever any other than a philosopher. His 
autobiography shows, by the very considerable 
amount of detail he gives of his early professional 
life, that he himself had by no means forgotten it ; 
and it may be interesting to inquire what was he 
likely to have become had he continued to follow 
his original calling. This question may very well 
be considered in connection with the progress he 
had already made up to the time that he abandoned 
the precincts of Great George-street, and by any 
contributions he may have made to engineering 
knowledge; that he had a great liking for the 
work is evident from the interest he took in it. 
Articled in the year 1837, at the age of seventeen, 
to a railway engineer, he seems to have applied 
himself with ardour to the study of the profession 
he, ten years later, relinquished, and appears soon 
to have reached the conclusion that he had something 
to communicate to the engineering world. This is 
evidenced by certain contributions he made to the 
Civil Engineers and Architects’ Journal in the form 
of letters and signed articles, the first of which, 
appearing in May, 1839, was upon ‘‘ Skew Arches ;” 
and contained a demonstration of the principle ia- 
volved in describing spiral courses for such an arch, 
and a convenient method of reproducing the line so 
determined, upon a drawing, as often as may be 
required. This letter, dated from the Birmingham 
and Gloucester Railway office at Worcester, suggests 
that he was engaged in office work at that time. 
There is nothing remarkable about the letter as an 
addition to engineering literature ; but the matter 
was then, no doubt, of more interest than now, was 
clearly expressed, and would be of service to many 
young engineers of his day. 

Of much more importance as a piece of reason- 
ing is that found in a letter headed a ‘* Geometrical 
Theorem,” and dated, as in the previous case, from 
Gloucester, appearing in July, 1840. It is probable 
that Spencer was at this time cultivating an 
acquaintance with geometrical questions, largely 
because of their relation to his work as an engineer ; 
however that may be, he appears to have considered 
the Civil Engineers and Architects’ Journal a 
fitting medium by which to make his theorem 
known. It relates to a property of circles enclosed 
within the triangles which may be drawn between 
the chord and arc of a circle, and is of considerable 
interest ; though it is not necessary here to be 
more specific. How he came upon it, it might be 
interesting to know; but we may readily grant that 
only one taking a vivid pleasure in such questions 
would be likely to do so. 

The next thing traceable to him is a signed de- 
scription of a new form of viaduct; he disowns the 
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inception of the idea; but it is indexed as 
‘*Spencer’s Tension Viaduct” nevertheless, and 
is dated from Derby, 1841: It is presumed Spencer 
made the drawings for this bridge, as in his letter 
it is stated that he took out the quantitieshimself, 
and he vouches for their fulness. One span of the 
viaduct is illustrated, and details are given, with 
scantlings. A description of the Fink truss is shown, 
of mixed iron and timber, 150 ft. span ; but whether 
this was carried out is not apparent. The draw- 
ings were prepared, as is stated in the descriptive 
matter, for the purposes of a Parliamentary esti- 
mate. The designer appears to have been sensible 
of the advantages of great depth as a matter of 
economy, as in this case the truss is made 40 ft. 
deep. It would be obviously unfair to criticise the 
structure at this date, on the score of deficient 
lateral stiffuess—a fault very common to the bridges 
of that time. 

In September, 1841, we have yet auother con- 
tribution in the form of an article, at the head of 
which the author is described as ‘t Herbert Spen- 
cer, C.E.” He still dates from Derby. is 
communication, ‘‘ On the Transverse Strength of 
Beams,” is an effort of considerable ambition, in 
which a theory is propounded, and mathematical 
analysis given, filling about five broad columns of 
the paper. It is clear that Spencer had applied 
himself industriously to the study of matters 
relating to his work, and was, moreover, disinclined 
to take accepted views on mechanics as a matter 
of course. The question he deals with is to this 
day a matter of discussion amongst engineers ; and 
though his essay was written a long time ago, it 
is still worth looking at. Unfortunately, the 
reasoning is marred by defects which in great 
part vitiate his results. 

He seems to have been fully alive to the effect of 
differences in the modulus of elasticity for tension 
and compression, and says, ‘‘The position of the 
neutral axis therefore depends upon the ratio 
between the tensive and compressive resistances of 
the material, and by the application of the above 
principle—that of equality of total fibre-resistances 
above and below the neutral axis— with the neces- 
sary data, its situation may befound.” The reason- 
ing is somewhat troublesome to follow, but it is 
robable he took a delight in working it out, and 
elt pleased with the result. The formule for the 
position of the neutral axis in an | beam, which is 
expressed by about a dozen terms of many inches 

regate length, he admits is ‘‘ somewhat for- 
bidding in appearance,” which is certainly true. 
Down to this point, but for one little slip in 
the early part of the paper, he seems to be 
in the main correct; but in finding, as part of 
his scheme, the rectangular beam of strength 
equivalent to the H section, he appears: to go 
astray, and finally reaches a result which cannot 
be accepted ; the error being of the sameckind as 
that occurring in the earlier passages, but-this time 
leading to a false issue. Itis alittle surprising that, 
with so much ingenuity as is evidenced -in this 
investigation, and facility in devéloping algebraic 
expressions, Spencer should’ have- gone on to an 
erroneous conclusion without discovering the fault 
in his method. The contribution is of interest, 
apart from any engineering value it may have, 
so far as it is correct, because it evidences a capa- 
city for making mistakes, allied with great reasoning 
powers, and it may be commended to the notice of 
the curious. It is to be observed that Spencer in 
his autobiography speaks slightingly of this essay, 
does not reproduce it, and blames the printer for 
errors which spoilt his paper ; but the mistakes now 
referred to are not mere matters of type-setting. 

We next find him enlarging upon ‘“ Architec- 
tural Precedent,” in a paper appearing in 1842. 
He remarks on the bias of the architects of his 
time in favour of precedent, on their acknowledg- 
ing themselves already outdone by the ancients, 
and on their discountenancing any attempt to do 
better ; this he attributes largely to a system of 
education which favoured so much classical studies. 
The article, followed by a letter on the subject, gives 
evidence of his partiality for generalising ; these two 
communications are not in any way remarkable. 

Later, in 1842, we find an illustrated description 
from him of an ‘‘ Instrument for Calculating Velo- 
cities on Railways.” He notes the inconvenience 
of calculating speeds from time and distance obser- 
vations, when any large number have to be dealt 
with ; and describes a contrivance admirably simple, 
easy of manipulation, and giving results within one- 


for some time during engine trials on the Birming- 
ham and Gloucester Railway, and might still be 
used with advantage for similar purposes, though 
a slide-rule would serve equally well with those 
well accustomed to it. A feature of Herbert 
Spencer’s ingenuity seems to have been that he 
was not content with the mere inception of an 


tice. During the time that he was contributing 
these papers we know that he wae engaged in posi- 
tions of trust upon engineering work, upon surveys, 
design of works, engine trials, and supervision of 
contracts. Later, he was employed in Westminster 
as chief confidential assistant, at a high salary, to 
a railway engineer in large practice. 

Some of his other essays, issued when he had 
finally taken to writing, bear also upon matters of 
engineering interest. The ‘‘ Source of Architec- 
tural Types ” is of considerable value. His remarks 
on the symmetry of buildings and congruity to 
surroundings are suggestive and will repay perusal. 
An article on ‘‘ Railway Morals” evidences the 
interest he took in the finance side of engineering 
enterprise. Matters seem to have been in rather 
a bad way at his time. If Spencer is correct—and 
it is to be observed he had good means of knowing 
—both lawyers and engineers were tarred with the 
sume brush. It is fair, however, to assume 
that the statements apply only to some lawyers 
and to some engineers. Speculations on the 
nature of electricity, and his well-known criticism 
of the metric system, are matters which, though 

ing upon engineering, do not by themselves 
give evidence of his regard for engineering as a 
profession. He made excursions into so many de- 
partments of knowledge that we might, if no better 
reason were available, equally well declare him to 
be a born lawyer or divine. He himself narrates 
his endeavours as an inventor, and gives an account 
of a partnership with a friend upon one such adven- 
ture, which came to an untimely end by the defec- 
tion of his friend. It is impossible to miss the 
impression induced, by his own account, that he 
felt himself to be an engineer. He abandoned the 
Cece not because he was, as an engineer, a 
ailure, but rather on account of the strong bent he 
had in another direction ; this influence coming as 
it did concurrently with the depression in enter- 
rise following the railway mania, and accompanied 
o opportunities presenting themselves which pro- 
mised to give him some facilities for the expression 
of his philosophical views, which were already tak- 
ing shape in his mind, seem to have determined the 
final severance from his original calling. He would, 
it may reasonably be concluded, have attained to 
some considerable eminence had he continued in 
it. He possessed mathematical ability, original 
ideas, much ingenuity, great courage and inde- 
ae with a manner which, whatever it may 
ave been in detail, seems to have been quite con- 
sistent with the growth of the kindliest feelings 
towards himself on the part of those with whom 
he came in touch. The confident assurance with 
which he would question the dictuin of those older 
or better established than himself seems at times 
to have caused a little friction with his fellows and 
superiors. He seems never to have been in doubt ; 
but it is probable an expressed opinion was pre- 
ceded by much careful thought. As a young man 
he was, perhaps, one of those rather trying people 
who, with a little too much confidence of manner, 
are yet, with irritating frequency, right. He had an 
honest confidence in his own judgment—possibly 
with experience to justify him—and was so little 
of a pretender that this confidence was clearly 
ap nt in his conversation. 

t is probable that surveys and drawings by 
Spencer’s own hand are still in existence: the 
idland Railway Company very likely have some. 
The chances are that any of his drawings will show 
indications of his identity as the draughtsman. 
His individuality and assertiveness were so marked 
that it is almost inconceivable any drawing of his 
would fail to bear his initials upon it somewhere, 
whatever his position in relation to the work may 
have been as a matter of responsibility. 





NOTES. 

ELectric OMnNisusEs ror LoNpoN. 
ANOTHER attempt is to be made to introduce 
electric traction on to the London streets. Some 
few years back, it will be remembered, an experi- 
ment of this kind was made with electric cabs, and 





eighth of a mile per hour of the truth. It was used 





failed, owing to the depreciation of the batteries 


idea, but immediately sought to put it into prac- | regu 


——————_—_ 
proving to be very much greater than had been 
anticipated. This arose from the fact that as the 
cabs ran no route, but might have to take « 
fare to any part of the Metropolis, it was impossilc 
to prevent the over-digcharge of the cells. The 
new venture will not suffer from this difficulty. 
since the vehicles are to be omnibuses running 0\ «+r 
lar routes and to a definite time-table. Tic 
first of these buses was on view in London on 
Wednesday last. It is designed to carry a total 
of 34 pgers, its tare weight, exclusive of 
batteries, being 3 tons 4 cwt. The battery fitted 
consists of forty cells, weighing 1 ton 3 cwi., 
and it has a rated capacity of 300 ampere-hours, 
though it is, we understand, intended to increase 
this to 500 ampere-hours in the new patterns of 
bus. As matters stand, the energy stored is said 
to be sufficient for a 40-mile run, but the cells 
will be changed after every 20 miles, so that there 
will be sufficient reserve on emergencies to avoid 
any risk of overrunning the batteries. The whole 
set can be taken out and replaced by another 
battery in two minutes. The bus is titted with 
a single motor rated at 12 to 14 brake horse-power, 
but capable of giving more on an overload. It is 
wound for 80 volts, and a resistance is perma- 
nently connected up with the armature circuit, so 
as to avoid dangerous currents through the latter, 
when the car is suddenly checked or started, fol- 
lowing the exigencies of the traffic. The actual 
starting current is 120 amperes, that at the full 
speed of 12 miles per hour being 40 amperes. 
The motor is fixed at the front of the car and 
drives the rear axles through chain - gearing. 
The London Electrobus Company, Limited, of 
17, Cockspur-street, S.W., who are introducing 
these vehicles, have made arrangements by which 
they hire both batteries and tyres, the rate charged 
being 14d. to 2d. per mile for the batteries, whilst 
under their contract the tyres will be furnished and 
maintained at a cost of ljd. per mile. The vehicle 
appeared to run quietly and well, but, judging from 
tramway practice, would seem to be underpowered 
for all but fairly level routes. 


THe PuysioLocicaL Errects OF WORKING UNDER 
CoMPRESSED AIR. 

In our issue of November 22, 1894, we gave a 
short description of the conclusions arrived at by 
M. Hersent, the eminent contractor, as to the pre- 
cautions essential for the safety of workmen 
engaged in foundation-laying or tunnel -driving 
by means of..the pneumatic plenum process. 
These conclusions.:were based, not only on M. 
Hersent’s probably unrivalfed experience with the 
process in question, but also on the results of 
numerous experiments made mainly on animals, 
but in some cases.on men who had volunteered 
for the service. The general result arrived at was, 
that when the men are working under high pres- 
sures it is most essential that the period of decom- 
pression should be very prolonged. When the 
pressure reached 50 lb. per square inch above the 
atmosphere, M. Hersent considered that the period 
of decompression showld not be less than one hour ; 
and that for a pressure of 75 lb. per square inch, 
three hours was not too great a time to allow 
for this. The highest pressure reached with the 
human subject in these experiments was 77 |b. 
per square inch, and the time taken in decompres- 
sion was three hours. These experiments of M. 
Hersent have recently been greatly extended by 
Messrs. Leonard Hill and M. Greenwood, and the 
results arrived at by them are described in a paper 
just published in the Proceedings of the Royal 
Society. With praiseworthy pluck, the two gentle- 
men in question made the experiments on their 
own persons, each in turn being subjected to pres- 
sure in a large cylinder of 42.2 cubic feet capacity, 
put at their disposal by Messrs. Siebe, Gorman, and 
Uo. The highest pressure reached was 92 lb. above 
the atmosphere, corresponding to a head of about 
212 ft. of water. The period of compression was 54 
minutes, and of decompression 2 hours 17 minutes, 
or substantially more rapid than in M. Hersent’s 
experiments with lower pressures. The time spent 
under the highest pressure was, however, only a 
few minutes. After coming out of the cylinder 
the subject felt some neuralgic pains in the fore- 
arms, but these did not last long, and were attri- 
buted mainly to the fact that he remained quiescent 
within the cylinder, which further experience proved 
to be a mistake, it being of great importance to 
keep every joint and muscle in motion, and to 








change position repeatedly, so as to keep the capil- 
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lary circulation active in every t. When this 
precaution is taken the rate of decompression can 
be increased. In order to relieve the pressure 
on the ear-drums, it is a common peeesee for 
workmen, whilst the pressure is changing, to 
open their Eustachian tubes by repeatedly swal- 
lowing the saliva. When suffering from catarrh, 
however, this plan does not always succeed ; 
and accordingly the authors of the paper in ques- 
tion give another method, which is of certain 
efficacy—viz., to resort to a forced respiratory 
effort, with the mouth shut and the nose held 
closed by the finger and thumb. As the result 
of their experiments, they consider that work 
might be carried out safely in 210 ft. of water, or 
possibly even 250 ft., the real limit being fixed by 
the fact that, when compressed, oxygen has a toxic 
effect. Thus, with air compressed to 10 atmo- 
spheres—equivalent toa head of about 350 ft. of 
water—animals are liable to be seized with con- 
vulsions within twenty minutes, In these experi- 
ments there was no confirmation of Dr. Snell’s 
opinion that the presence of CO, in the respirated 
air has a particularly pernicious effect. A careful 
record was kept of the experiences of the subject 
undergoing experiment. At 16 Ib. pressure the 
voice, it was noted, became metallic, and at 45 lb. 
pressure it became impossible to whistle. At the 
highest pressure reached articulation was difficult. 
There was no marked effect on the pulse Fur- 
ther, after the nervousness due to the novelty of 
the conditions had worn off, there was no feeling of 
being under pressure. The sense of hearing ap- 
peared to be rather more acute than in the normal 
condition. 


Tae FuRNISHING TRADES EXHIBITION. 


The annual Exhibition of the furnishing trades, 
which opened for the tenth year at the Agricultural 
Hall, Islington, on Tuesday last, is not a function 
that is patronised by the general public, but is 
rather a means of bringing the retail trader into 
touch with the latest productions. of the large 
manufacturers of domestic furniture. The Hall is 
now filled with examples of the innumerable articles 
that go to make up the comfort and elegance of a 
modern home, and one can find sufficient material 
to mentally furnish his castles in the air in any 
style, or combination of styles, that suits his indivi- 
dual fancy. The beauty of many of the designs of 
furniture, such as drawing-room tables and what- 
nots, is marred by the extremely inadequate appear- 
ance of the legs upon which such articles are often 
poised. Long, slender, and often sinuous legs sup- 
porting an apparently heavy piece of furniture, 
offend the mechanical instinct, and portend disaster 
should the article ever be subjected to the treat- 
ment which furniture may reasonably be expected 
to meet with. Among the metal-work, the brass 
bedsteads, with their golden lacquer, make an 
imposing show ; but, on the whole, the greatest 
originality of design is to be found in the exhibi- 
tion of fenders and fire-irons. Many of the 
designers of these, however, appear to have over- 
looked the fact that such articles require frequent 
cleaning, though this is a point which is usually 
uppermost in the mind of the housewife when 
making a selection. Among the firms whose 
stands are worthy of special mention in this con- 
nection are Messrs. Mathews and Timings, Davis 
and Mawson, and Smart and Parker, Limited, all 
of Birmingham, a town which, to judge by the 
Exhibition, easily maintains an unrivalled position 
in the manufacture of household ironmongery. En- 
gineering work of the heavier branches is,as might be 
expected, almost unrepresented. Messrs. Kynochs, 
Lixsited, of Birmingham, are showing a ‘‘ Forward” 
Suction gas-engine of 10 brake horse-power working 
with its producer, and Messrs. Crossley Brothers, 
Liwited, of Openshaw, a similar plant of about 
the same size. Messrs. Kynoch’s producer is of 
wicaght iron, which makes a considerably lighter 
plant, and the vaporiser is outside the generator 
casing, contrary to the usual practice. It is 
clumed that having the vaporiser separate makes 
it \.st much longer than when inside the generator, 
bodes making it easier to clean. The engine is 
fitted with magneto-ignition, and there is provided 
a very exact and simple method of timing the 
‘rk when the engine is running. The Crossley 
} «ot drives a large variety of wood-working 
wachinery on the stand of Messrs. Broom 
sud Wade, Limited, of High Wycombe, Bucks. 
‘iis town has long been known as the centre 
of the chair-making industry, arid Messrs. Broom 





and Wade have made a_ speciality of ma- 
chinery for this industry. Their stand contains 
a heavy band-saw with a rigid box framing, the 
saw running at the very high speed of 6300 ft. 
per minute. More interesting to watch are the 
automatic slot mortising machines, made to cut 
from four to sixteen gross of mortices per 
hour, according as the machine has one, two, 
or four spindles. The work is done’ on the 
principle of slot-drilling, the wood being cramped 
and fed against a traversing drill, the stroke 
of which is adjustable while the machine is 
running. The mortices are # in. wide and up to 
2 in. long and about 14 in. deep. Another machine 
is for cutting tenons either square or at any angle. 
The wood is cram on a slide, fed to a saw which 
squares up the end, then under one revolving cutter 
and over another ; these cut the long sides of the 
tenon ; it then goes on and meets another revolv- 
ing cutter, which makes one short side of the tenon, 
and back toa fourth cutter, which completes the 
job. The machine will turn out two gross of tenons 
per hour, cleanly cut with sharp shoulders. One 
more machine of the collection must be mentioned 
—a multiple dowel-hole driller. This machine 
carries a saw for cutting to length, and two hori- 
zontal drill-heads, each fitted with three drills. 
The rails, legs, or other parts of the chair-framing, 
are pl on a movable table, cramped by an 
eccentric device, and passed by the saw, which 
cuts them to length. They travel on until opposite 
the drills, which are fed into them. The drills 
in each head are very close together, their spindles 
terminating in small pinions, all driven by an 
internal gear. Every sort of adjustment for different 
kinds of work is provided, and the drill-heads are 
interchangeable, so that a head carrying more or 
less drills can be slipped at once into position. 
This machine will make six duzen chairs per hour, 
the work involving the drilling of no less than 
2600 dowel holes. We hope to illustrate it and 
describe it more fully shortly. The Exhibition will 
remain open until Saturday night, April 28. 





ALCOHOL CALORIMETER FOR COAL 
TESTING. 


By Professor W. M. Watzace, The School of 
Mines, Kimberley, South Africa. 

Or the two ordinary methods of measuring the 
heating value of a coal the calorimeter is by far 
the cheaper and quicker, and would be universally 
adopted in cases where the calorific value of the 
coal is required without reference to boiler condi- 
tions, if anything approaching good percentage 
results were obtainable with it. 

To make a steam test, extensive and complete 
operations have to be carried out, lasting over a 
considerable period. Accurate methods of stoking 
must be arrived at for the particular material used ; 
and this involves much testing of flue gases and 
steam, and the constant measurement of tempera- 
tures around the plant. On the other hand, a 
complete determination of the percentage of water, 
carbon, ash, and the calorific value of a coal in the 
laboratory by means of acalorimeter should occupy 
little more than half an hour. That the latter 
method is not more universally in operation can 
only be due to the somewhat unsatisfactory nature 
of the most important desideratum—i.e., the calo- 
rific value. 

Using the well-known Thomson calorimeter of 
the most approved type, the author has found that 
on the same coal results may easily differ by 3 or 4 
per cent. ; and, indeed, one can hardly expect any- 
thing better when one considers the sources of 
error inherent in the instrument. The waste gases 
rising in large bubbles quickly through the water 
can hardly be expected to give up the whole of 
their heat to it ; the water equivalent of the instru- 
ment cannot be exactly determined, and must form 
an important factor. Again, burning one gramme 
of coal in 2000 grammes of water gives a rise in 
temperature of 6 deg. or 7 deg. only, which means 
that the thermometer, if read to tenths of a degree 
accurately, may give rise to an error of 2 per cent. 

Remembering that radiation corrections, them- 
selves difficult to estimate in a calorimeter, whose 
parts are shifted about from place to place, some- 
times cover several tenths of a degree, it is not 
surprising that the heating value of a coal may be 
estimated at 14,000 instead of 15,000 British thermal 
units. © 

From the Thomson type of calorimeter, the 
author turned his attention to the much more 





scientific type on the Carpenter principle, of burn- 
ing the coal in oxygen gas in a small chamber sur- 
rounded by water, the expansion of which is used 
to indicate the heat value of the coal. 

Oxygen gas at a constant pressure is fed into 
the combustion chamber, and the waste gases are 

slowly through a long worm, which is also 
immersed in the water. The outer vessel enclosing 
the water has a long glass tube of fine bore attached 
to its top, in which the heated water expands. 

The special merit of the method is that the water 
equivalent determination is done away with, and 
the radiation correction more accurately applied. 
The instrument is standardised by burning different 
weights of pure carbon in it, and plotting the graph, 
showing the relation between calorific value and 
rise of water in the tube. Again, the rise of water 
in the tube on burning a gramme of carbon is 
about 8 in., so that the percentage error possible, in 
reading the expansion of the fluid which measures 
the heating value of the fuel, is reduced at least to a 
tenth of that in the Thomson method. 

One serious disadvantage, however, presents 
itself in this method, which is, that the determina- 
tions must all be made at the same temperature ; 
and since no means of inserting a thermometer in 
the water is provided by the makers of the instru- 
ment, some uncertainty arises here. The bore of 
the glass tube is made so small—in order to magnify 
the expansion of the water—that the ratios of the 
readings are of the same order of magnitude that 
the expansicn of unit volumes of water bear to each 
other. The very irregular expansion of water 
makes this a serious objection to the method, as a 
difference of but 10 deg. in the temperature of the 
water, for two separate determinations, may make a 
difference of 25 per cent. in the tube readings ; and 
since no means of accurately gauging the tempera- 
ture of the water is provided, it is questionable 
whether the instrument, as it stood, could be 
reckoned any more accurate than the Thomson 
calorimeter. 

The author has been engaged on some exhaustive 
tests of South African s for the De Beers Com- 
pany, of Kimberley, and since the changes in tempe- 
rature of the atmosphere on the high veldt are very 
rapid and large, some remedy for this defect in the 
calorimeter supplied had to be found. Obviously, 
some fluid, whose expansion would be more uniform 
than that of water, had to be used ; and, after re- 
peated trials, alcohol was selected, and found to 
give excellent results; its expansion at different 
temperatures— within the required range — is 
practically constant. A further advantage is that 
alcohol having a specific heat about 0.7, and a 
much larger coeflicient of expansion, allows, by the 
use of a longer graduated tube, very much more 
accurate readings with a smaller quantity of coal ; 
for instance, the author found that 0.6 gramme 
only of Welsh coal gave an expansion in the tube 
of more than 30 in. The instrument, in fact, is an 
immense thermemeter, in the bulb of which com- 
bustion of the fuel takes place. 

Both the weight of the coal and the readings can 
be obtained correct to a fraction of one part in a 
thousand, and for any desired degree of accuracy it 
is only necessary to give the radiation correction 
careful attention. The method of obtaining this 
correction, stated by Carpenter himself in his book 
on ‘Experimental Engineering,” appears to the 
author to be quite inaccurate. ‘The total full of the 
fluid in the tube after combustion, during a period 
of time equal to that of combustion, is taken as the 
radiation correction ; but since the radiation occurs 
during combustion at a gradually-increasing tem- 
perature, and not at or near the maximum tempera- 
ture to any extent, it follows that half Carpenter's 
correction would be nearer the mark. 

But rough approximations of this nature are 
absurd, when one realises that to make a proper 
radiation correction requires only a little more 
attention and calculation. The author adopts the 
following method, which gives excellent results 
with alcohol as the expanding liquid. The rate of 
radiation per minute is taken before combustion, 
and with the oxygen flowing. The coal is lit, and 
the liquid rapidly, but at a uniform speed, ascends 
the‘ tube; near the end of the combustion the 
rapid rising ceases suddenly, and is succeeded by a 
slow crawl. The time when this occurs is noted, 


and afterwards one-minute readings are taken 
until the maximum reading is reached, and ten 
minutes or so afterwards, with the oxygen still 
flowing. The mean of the extreme rates of cooling 
is then ysed to correct the temperature after the 
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rapid rise, and the top rate of cooling per minute 
added successively to the one-minute readings 
taken during the crawl, until the true maximum tem- 
perature is determined. Carpenter also advises that 
the radiation correction be taken without the 
oxygen flowing ; but since the relatively cool gases 
continually entering the cylinder during combus- 
tion, and absorbing heat, it is obviously wrong to 
neglect this loss when trying to find the total heat 
lost. 

Another advantage derived by the use of alcohol 
is the reduced time of the test, since only about 
half a gramme of coal need be burned. This allows 
the gases to be swept slowly out of the calorimeter, 
and also reduces the importance of the radiation 
correction. 

Fixed to the apparatus is a tube for the collection 
of the gaseous products of combustion, which 
can be measured and analysed in a few minutes. 
With the aid of this apparatus, a determination 
of the calorific value, ash, water, carbon, and 
hydrogen, can be made in half an hour. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 4. 

THE total sales of steel rails weighing from 45 1b. to 
the yard and upward for 1906 delivery foot up 
2,900,000 tons, and the total sales of all kinds foot up 
3,100,000 tons, while contracts for about 300,000 tons 
for both home and foreign use are under negotiation. 
Almost the entire capacity of the rail mills of the 
United States for this year have now been sold. Con- 
tracts for light rails have been placed for 200,000 tons 
of rails, a portion of which is for export. This is an 
extraordinary condition, and has never before pre- 
vailed. ‘here is some probability that considerable 
business will soon be done in steel rails for delivery 
next year, but nothing definite is known as yet con- 
cerning this fact. A great deal of material is wanted 
for track, and all kinds of track material are very 
active. In view of this extraordinary demand, not 
only in steel rails but in all other industries, the strike 
which is now on in both the hard and soft coal-fields 
has becOme a matter of some moment. A suspension 
occurred on Monday, and negotiations are now pending 
looking to an adjustment, but both sides appear deter- 
mined. There is a probability that the operators in 
the bituminous coal-field, or a considerable number of 
them, will make terms with the miners by paying the 
advance asked for. There is a good deal of coal 
already stocked, and no serious inconvenience will 
arise, excepting to the smaller industries, for some 
time to come. The domestic demand will not figure 
until midsummer, at which time the larger yards 
generally contract for coal for the coming winter. 

There is a heavy demand for structural material for 
buildings and bridges, and the orders pending this 
week, which have not heretofore been reported, figure 
up some 25,000 tons. In the crude-iron industr 
there is an unsettled feeling, but hesitancy is mani- 
fested in the placing of orders. Furnace companies 
are holding their prices very strongly, and will make 
no concessions, at least for the present. The entire 
market is very strong. Pipe-makers have just pur- 
chased 10,000 tons of pig iron for pipe purposes ; 
machinery-makers have just purchased 5000 tons, and 
the steel companies are about contracting for 10,000 
tons of Eastern basis. The Western Electric Company 
has entered the market for 12,000 tons of special iron, 
and many other large plants are also anxious to pur- 
chase. The United States Steel Corporation has just 
closed a contract for 15,000 tons of Standard 
semer at 17.25 dols., which it purchased from the 
Bessemer Furnace Association. The material is to be 
delivered this month. 

The consumption of iron and steel throughout the 
country is increasing week by week, as a multitude of 
enterprises are opening up because of the favourable 
weather. Building can now be vigorously prosecuted 
in every section of the country. House and shop 
building will absorb a great deal of material, from iron 
and steel to glass, cement, and other building ma- 
terials. Prices for glass rule high, and the factories 
are, for the most part, running to full capacity. The 
coke situation is in a rather critical situation. A few 
days will develop much of interest in the fuel situa- 
tion; but whatever may be the outcome, there will be 
no immediate inconvenience. 

April 11. 


The manufacturers of steel rails express surprise 
at the continued activity of demand. The only 
plausible explanation is, that as capacity has been 
so far oversold, those who must have rails some 
time during the year find it necessary to hurry their 
orders in at this time. Most of the business for the 

t week has been in small lots, ranging from 1000 to 
£000 tons. The latter quantity was contracted for 
by the Tonopah and Goldfield Road, a new road in 


the Rocky Mountain region, which is the centre of | 1905 


of 5700 tons was ordered for a road that is _— built 
from Denver, Colorado, to the Gulf of Mexico. 
Various trolley lines have been in the market, and 
placed orders aggregating 15,000 tons. It is difficult 
to see how all the projected trolley roads can be con- 
structed this year, because of the oversold condition 
of mills supplying rails for such purposes. 

There is also a continuance of the active demand 
for structural material, plate and pipe. A building 
in St. Louis calls for 6500 tons yg shapes. A new 
bridge is to be built near Pittsburg, which will make 
quite an order. The Lehigh Valley Railroad has 
contracted for 7000 tons of bridge steel with the 
Jones and Laughlin Steel Company. Several Wes- 
tern railroads have bought ae f quantities, and 
there are three roads now in the market whose 
united requirements call for 20,000 tons, which 
will be placed in one block if it is found possible. 
New ore docks and bins are to be erected by 
the United States Steel Corporation at Gary, IIL, 
and these requirements will foot up into quite an 
order. There is also a heavy demand for wire and 
wire products of all kinds, due in a large measure 
to the expansion of agricultural activity throughout 
the wheat - growing and yer all gle and fruit 
sections. As the season develops, small buyers are 
springing up who want trifling quantities ranging 
from 100 to 500 tons of plates, structural material, 
or other mill products. This kind of business will 
increase as the season advances. While it is not 
particularly desirable, it comes in very handy, and 
will be taken care of. There is no sign of any 
further advance in steel products, and scarcely any 
indication of a decline in price, although a con- 
siderable publicity is given in some quarters to re- 
ported weakness in pig iron. The stories are rather 
contradictory, and do not seem to be based on any 
ascertainable facts. The present activity must soon 
subside, as it is impossible for the rail or structural 
mills to take on much more business, The bar and 
sheet mills are well sold up, but they can accept all 
the business offered for delivery during the latter half 
of the year. It is expected that the fuel situation will 
be cleared up this week. The bituminous miners have 
largely returned to work already, terms having been 
made with employers. A considerable number are 
still idle in the West, but to-day’s telegrams indicate 
a probable solution in favour of a resumption of work. 
Arbitration is proposed as a settlement of the anthra- 
cite strike, the particulars of which will be presented 
in next week’s letter. 








THE RESISTANCE OF IRON AND STEEL 
TO REVERSALS OF DIRECT STRESS. 

AT the ordinary meeting of the Institution of Civil 
Engineers, on_ Tuesday, April 10, 1906, at 8 p.m:, Sir 
Alexander R. Binnie, President, in the chair, the paper 
read was on ‘‘ The Resistance of Iron and Steel to Reversals 
of Direct Stress,” by T. E. Stanton, D.Sc., M. Inst. C.E., 
and L. Bairstow, A.R.C.S. The following is an abstract 
of the paper :— 

While recognising the valuable work which has been 
done by previous observers in the study of the fatigue of 
metals, the authors call attention to the fact that further 
experimental work on the subject is much needed, for the 
following reasons :— 

1. Practically all the previous work, with the exception 
of Reynolds’ and Smith’s experiments, has been done by 
subjecting the materials to transverse stresses, the in- 
tensity of which has, therefore, to be calculated by the 
ordinary theory of bending. . 

2. The resistance of the materials in common use by 
engineers at the present day, when subject to reversals of 
stress, is imperfectly known, and there exists considerable 
difference of opinion as to the materials best suited for 


. | stresses of this kind. 


3. Although it y ag from Reynolds’ and Smith’s 
experiments that the resistance of iron and steel is 
seriously diminished when the alternations are very rapid 
(i.e, to 2000 per minute), it is not known if this 
reduction in resistance is considerable at those speeds 
which are common in ov an reciprocating motors 
(i.e., in the neighbourhood of 800 reversals per minute), 
since the majority of experiments have been made at 
[ey 60 reversals per minute. 

4. Although it is gene’ recognised that the effect 
of moderately rapid or sudden changes in section of 
materials subject to rev of stress is to diminish 
their resistance, the amount of this reduction in strength 
for the various materials commonly used is not known. 

5. The common assumption that, in cases in which the 
stress varies from tension to compression, but between un- 

ual limits, the resistance a solely on the range 
of stress and not on the actual values of these limits, has 
not been experimentally verified. é 

From these considerations it was decided to undertake 
a research, the object of which should be the experi- 
mental determination of the resistance of certain kinds 
of iron and steel, under the special conditions mentioned 
in the above paragraphs, when subject to reversals of 
direct stress. 

The experiments were made on the alternating strees 
testing machine, which has been designed and con- 
structed at the National Physical re, and which 
has been fully described in ENnarneerine (February 17, 





cold-mining activity just at the present time. A lot 


). 
Jointly with this work, a microscopical investigation 


has been made of the changes which take place in the 
crystalline structure of materials under reversals of stress 
as the test proceeds, to determine, if possible, the manner 
in which ultimate failure occurs. 

The materials upon which the tests have been made 
may be conveniently divided into three groups :— 

1. Three samples of Swedish Bessemer steel and one 
angie of Swedish charcoal iron, presented by Mr. R. A. 
Hadfield for the purpose. The carbon content of the 
steels was approximately 0.17, 0.44, and 0.64 per cent. 

2. Four samples of steel presented by Messrs. Belliss 
and Morcom for the purpose. Of these, two were mild- 
steel bars, one was a bar of harder steel used for piston- 
rods, and the fourth consisted of specimens which had 
been cut from a large steel forging. 

3. Two samples of wrought iron of British manufac. 
ture, bought for the purpose of the tests. 

Although more uniformity in the results of the tests 
would, no doubt, have been obtained by subjecting all 
the specimens cut from any given material to an anneal- 
ing process, it was felt that this would detract from the 
value of the tests, owing to the well-known effect of heat 
treatment on the resistance of steel. For this reason 
the tests were made on the bars as received ; and in cases 
in which there were several bars of the same material, 
the specimens in any group of tests were not always cut 
from the same bar. This does not apply to the case of 
the specimens whose structure was examined micro. 
scopically, in which the actual resistance was of secondary 


en. 
he results of the experiments may be stated briefly 
as follow :— . 

1. The superiority, in resistance to reversals of stress, 
of moderately high-carbon steels over low-carbon steels 
and wrought irons, which was discovered by Wiéhler to 
exist when the rate of reversals was 60 per minute, still 
holds when this rate is increased to 800 per minute; 
although according to Reynolds’ and Smith’s experiments 
this superiority no longer exists when the rate of reversals 
is in the neighbourhood of 2000 per minute. 

2. So far as comparisons can be made between the re- 
sults of the present experiments and those of Wéhler and 
Sir Benjamin Baker, there is no marked reduction in 
resistance due to raising the rate of reversals to 800 per 
minute. 

3. Experiments in which the ratio of tension to com- 
pression varied from 1.4 to 0.72, indicated that between 
these limits the value of the maximum range of stress 
was practically independent of the actual values of the 
limiting stresses in tension and compression. 

4. The resistance of the materials in three typical cases 
of rapid reduction of area of the specimens has been de- 
termined. 

5. The failure of iron specimens due to the development 
of the slip-lines of Ewing and Rosenhain into cracks has 
been determined for the case of direct stress ; and the 
failure of moderately high-carbon steel, due to the deve- 
lopment of cracks in the ferritic areas of the structure, has 
also been established. 








ROYAL METEOROLOGICAL SOCIETY. 

THE monthly meeting of this society was held on 
Wednesday evening, the 18th inst., at the Institution of 
Civil Engineers, Great George-street, Westminster, Mr. 
R. ag F.S.A., president, in the chair. 

Mr. Alfred Hands read a paper on ‘‘ Some So-Called 
Vagaries of Lightning Reproduced Experimentally.” He 
said that lightning is an electric discharge, and as such 
it should act in accordance with the laws that are known 
to govern the subject. We have doubtless much to learn 
yet as regards electricity ; but even though fresh facts 
and laws may be discovered, they can scarcely be in direct 
opposition to those already known, and therefore if an 
occurrence does not appear to accord with our knowledge, 
we should try con teliom the mystery, and not dismiss 
itasavagary. The author, in the course of an extended 
investigation into the effects of lightning, has come 
across many cases that have been called vagaries, but 
which on a close inspection have proved to be extra- 
ordinary only in the erroneous way in which they were 
described, and had they been correctly reported, would 
have appeared perfectly consistent with preconceived 
ideas ; in fact, could have been foretold in every case if 
the conditions that led to those effects had been known 
before the events ocourred. The author reproduced 
experimentally several so-called vagaries of lightning, 
showing by means of rough models the conditions under 
which they occurred. 

Miss C. O. Stevens also read a paper on ‘ The Value 
of a Projected lary > of the Sun for Meteorological Study. 

he pointed out that, by this method, it has been ascer- 
tained that, where the direction of movement of the atmo- 
sphere is tangential to the limb of the sun, the pheno- 
menon of “boiling” displays a coursing or rippling 
character, and that where it is perpendicular to the lim) 
of the sun the character of the movements of distortion 
is that of springing in and out of the area of the sun's 
image. Both these elements of movement are continuous 
even in the absence of all visible cloud, and it is possible 
not only to detect, but also to distinguish between, 
overlying invisible atmospheric strata. 








Messrs. R. Hox anp Co.—In the case which was 
heard on the 10th inst. in the High Court of Justice, 
Chancery Division, re the Northern Press and Engineer- 
ing Company, Limited, and R. C. Armand ». Messrs. 
R. Hoe and Co., with regard to an alleged infringe: 
of patent rights in printing machinery and its arranye- 
ment, Mr. Justice Joyce decided that the action brouy!it 
against the latter company failed altogether, and must 
be dismissed, 
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THE STRENGTH OF SPUR-GEARING. 
To THE Epritor oF ENGINEERING. 
Sir—I enclose herewith a diagram and tables of the 
working loads used in established good practice in the 


United States on spur-gearing, which I believe your | 


readers would appreciate, not only as showing what is 
commonly considered good practice here, but also on 
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Speed Cor ficients. 
Feed per minute at 
pitch line 
Coefficient 


100 400 800 1200 1700, 2000 2410 3000 
. 1.06 | 0.63 0.42 0.32 0.25 | 0.22 | 0.20 0.18 


Allowable Stress in Materials at 100 Ft. per Minute. 


Material. , Ult. Strength. Elastic Limit.. Working Stress. 








| ft. per sq. in. 
Cast iron, cut ; | 22 000 f 8,000 
»» rough f| —— ra \ 4,000 
Cast steel valk 60,000 28,000 20,000 
Forged steel €5,C00 31,000 25,000 
Brass +0 : 10,000 


Gears with cast teeth (iron, brass, or steel) should not carry over 
half-load of cut teeth. 


account of the convenient form in which the data is put 
Had ready reference and use, should you wish to pub- 
ish 16. 

Appreciating the excellent material that you are now 
supplying your readers in your paper, 

I remain yours truly, 
. W. SALmon, 
127, 8S. Central Avenue, Burlington, Iowa, U.S A. 
March 19, 1906. 








‘‘APPRENTICES’ PROSPECTS.” 
To THe Eprror or ENGINEERING. 
_Sir,—With reference to the letter signed ‘‘ Appren- 
tice,” published in your issue of March 9, I beg to take 
advantage of your valuable journal to heartily and em- 
phatically endorse his statements. 

I myself am an apprentice in a firm of engineers where 
at least half of the employés in the works are apprentices 
or pupils. These apprentices are made to hustle until 
they can compete with the fully-paid mechanics, and in 
this way a fairly complete system of sweating has been 
arrived at, chiefly by the aid of piece-work, and abso- 


lutely regardless of the interests of the youths themselves. 


What is the object of apprenticeship at a premium, or, 
at most, pocket-money wages? Simply that he shall be 


allowed to pass through the workshops in order to gain a. | 


thorough knowledge of the practical side of his profession. 
But the idea that the apprentice should require to learn 
more than one branch—i.e., fitting, turning, erecting. 
&c.—is treated as presumption on his part, and he is 
either openly made to understand it in this light, or 
else is given evasive answers when he asks for a 
change. It would be quite possible to teach the average 
labourer how to do the work of the automatic and semi- 
automutic and American-type machines; then why not 
advertise for boy labourers at once? The only apparent 
reason this is not done is that the boy labourer would 
require more w Consequently ‘‘ apprentices” are 
advert ised for and taken in colemawel as boy labourers. 
”, Sir, is not this working under false pretences ? 
logising for occupying your space in this complaint, 
e me, 


Ay 

beli: 
Yours truly, 

‘*ANOTHER APPRENTICE.” 


“LOCOMOTIVE DESIGN.” 
a To Ta Eprror or ENGINEERING. 

_ 8 —Referring,, to ‘“*Cantab’s” letter in your current 
+ onder this h¢adigig, and his remarks concerning the 
ie ype for loconotivés (see page 379 ante), I would 
in'ra him that this wheel grran t has been em- 
d very largely abroad, y in Belgium and 
ie, and there are to-day hundreds, if not thousands, 
‘h engines still in use. 

(Cine of the ° : 
“Atlantic” (4, 





pl 
Fra 
of 


4 2) type is the fact that the fire-box js not 


| 


| 


restricted in any way by the large driving-wheels, as is 
necessarily the case when the 4.4.0 type is employed, 
although, in reference to that type, and also the 4.6.0 
express type, the difficulty is sometimes partially over- 
come by placing the rear axle under the fire-box. 

The 2.4.2 type bas the same advantages as the 4.4.2 
type in this respect, and I believe it owes its origin in 
large measure to the early Belgian locomotive designs, 


ONE TOOTH OF ONE INCH FACE TO PRODUCE 
OF THE TOOTH PER"“OUTER FIBRES. 












DIAMETRICAL PITCH OR NUMBER 
OF TEETH PER INCH DIAMETER. 





FACE TO PRODUCE 
OUTER FIBRES OF THE TOOTH. 


TOOTH OF ONE 


where the large Belpaire wide fire-boxes were at one 
time extensively employed. In France, on the Paris, 
Lyons, and Mediterranean and Paris-Orleans Railways, 
many of the engines are very similar. 

It will therefore be seen that the 2.4.2 type only 
differs from the ‘‘ Atlantic” type, which it anticipates, 
by the use of a single pair of leading wheels, instead of a 
four-wheeled bogie. When leading radial wheels are 
employed, or a two-wheeled pony truck is fitted, a con- 


| siderable weight must be placed on them when the 
| engine is intended for express service—about 10 tons as 





a@ minimum—(as low as 5 tons may be upon the leading 
wheels in the case of ‘‘ consolidation ” (2.8.0) type mineral 
engines) ; and as a leading hogie is more satisfactory for 
high-speed work, and need not have a much greater 
— upon its four wheels, the 4.4.2 type is favoured in 
modern practice. 

“‘Cantab” refers to the use of the 2.4.2 oo for tank 
engines, but this is beside the question, for this is really 
the 2.4.0 nee type, the coupled-axles being one on 
either side of the fire-box, as usual, while the rear axle is 
principally to provide support for the bunker, though it 
also provides leading wheels when the engine is running 
backwards. The same applies to the 4.4.2 type in the 
case of tank engines. In my opinion these engines should 
be more correctly indicated thus 

2.4.0 + 2 
4.4.0+ 2 

There are, I believe, a few 2.4.2 and 4.4.2 express 
engines wherein the second coupled axle is behind the 
fire-box, and the trailing carrying wheels are under the 


foot-plate. 
Yours faithfully, 
J. F. Garrys. 
98, Prospect-road, Woodford, Essex, 
March 24, 1906. 





PETROL AND OIL-ENGINES. 
To THE Eprror or ENGINEERING. 

Sir,—We have read with much interest a letter signed 
by “‘ Petrol,” which appears on page 495 of your issue of 
the 13th inst., with reference to the elimination of the 
side thrust on cylinder walls by fixing a piston-rod to 
o piston as in a steam-engine, and as adopted by Messrs. 

érting. 

We would point out that, without going to the expense 
and doubtful benefit to be ome by fitting a piston-rod, 
we overcome the difficulty by fitting rocking-levers, and 
connecting the same by means of piston-links to the 
piston. By this means the angularity of the piston-link 
is very small, and the*side thrust on the cylinder walls 
is practically eliminated. This is fully explained and 
illustrated in your issue of November 10, 1905 (see Fig. 3). 

Yours truly, 
For the New Arrol-Johnston Car Company, Limited, 
Joun 8. Naprer, Managing Director. 
Underwood, Paisley, April 16, 1906. 





LOSS OF WATER BY EVAPORATION. 
To Tue EprTor oF ENGINEERING. 

Sir,—I have read with interest the article on page 337, 
of your issue of March 16, on the subject of evaporation 
in the open air. As the humidity of the air would, 
presumably, have as much influence as the temperature 
of the soil on the result, the data given seem lacking in 
one important respect, in that no hint is given that read- 
ings of the wet and dry bulb thermometer were taken. 

In order to make such observations of value for use at 
other places and under varying conditions, it would seem 
absolutely necessary that such readings -should be re- 


. corded simultaneously with the other observations. 
principal advantages of the well-known ' 


Yours —T 


April 12, 1906. . H. Winerterp. 





“THE LAWS OF FRICTION,” 
To THE Epitor or ENGINEERING. 

Sir,—Mr. R. S. Ball, Jun.’s, experiment will not 
reverse—i.e., if when the fingers have met in the middle 
of the stick they are separated again, one finger will 
remain close to the centre, and the other will travel out 
to the end of the stick. i 

I have no doubt some one can trot out enough X’s and 
Y’s to explain this also. 


Aden, April 3, 1906. 


Yours faithfully, 
H. B, 








Tue InstiTuTION oF Civit ENGINEERS: STUDENTS’ 
Mrrtinc.—A meeting of Students of the Institution of 
Civil Engineers was held at the Institution on Wednes- 
day, the 4th inst., Dr. T. E. Stanton, M. Inst. C.E., in 
the chair, when a paper on ‘‘ Variations in Direction of 
the Wind, and an Instrument for Determining them 
Graphically,” was read by Mr. B. F, Beverley, Stud. 
Inst. C.E. The reading of the paper was followed by a 
discussion, in which Mr. A. E. Snape, B.Sc., Mr. J. 
Nealor, and Mr. T. A. Willis, Studs, Inst. C.E., took 
part. 





PrersonaL.—Mr. Alexander Murray, M-t.N.A., ‘has 
commenced business at 6, Fenchurch Buildings, as con- 
sulting naval architect and surveyor. Latterly Mr. 
Murray was manager of the Bremer Vulcan Shipyard at 
Vegesack, and before that technical director of the 
Cantieri Navali, Bacini e Stabilimenti Meccanici Sici- 
liani, Palermo.—The firm of A. Borsig, Berlin, on the 
termination of their agreement with Mr. E. C. Amos, 
have opened offices at Finsbury Pavement House, and 
appointed Mr. RK. Weatherburn, M.I. Mech. E., to be 
their sole British agent. 





Eneineerinc Stanparps Commitrrr.—The Secretary 
of State for India in Council has nominated Mr. A. 
Brereton, C©.S.I., to represent the India Office on the 
Sectional Committee on Locomotives (chairman, Sir 
Douglas Fox), in the place of Sir Frederick R. Upcott, 
chairman of the Indian Railway Board. The Council of 
the Institution of Naval Architects have nominated Mr. 
Sidney W. Barnaby, of Messrs. John I. Thornycroft and 
Co., to represent that Institution on the Sectional Com- 
mittee on Screw-Threads and Limit-Gauges (chairman, 
Mr. H. F. Donaldson, Chief Superintendent of the Ord- 
nance Factories), in the place of Mr. Macfarlane Gray, 
resigned. 

Tue Barrish Firk-PREvENTION ComMITTEE.—Reports 
Nos. 107 and 108 issued by this committee deal with 
experimental tests they have carried out regarding the 
fire resistance of concrete floors. In both cases the 
designs were made and the materials supplied by Messrs. 
H. J. Skelton and Co., 71, Finsbury one Ay E.C. 
The floor having Thames-ballast concrete to its panels, 
and for protection of its steel work, failed, while the 
other, with clinker-concrete floor panels and coke-breeze 
protection to the girders, remained intact. The com- 
mittee state that no independent experimental fire-tests 
on such a scale, with floor areas measuring 15 ft. by 22 ft., 
have been previously carried out anywhere else. 


Contracts.—The Paterson Engineering Company, 
Limited, Amberley House, Norfolk-street, Strand, have 
lately booked the following among other orders :—One 
Paterson type ‘‘A” water-softener and heater with quartz 
sand filter of 6000 gallons hourly capacity, for the Fife 
Coal Company, Cowdenbeath pits ; two Paterson exhaust 
heaters and softeners, each of 33,000 lb. hourly capacity 
for the Derbyshire and ae eg electric power 
generating stat'on, to the order of Messrs. Davey, Paxman, 
and Co.; one Paterson type ‘‘A” water-softener and 
heater with quartz sand filter of 6000 gallons hourly 
capacity, for the Balgonie Colliery Company, Thornton 
Junction ; and two Paterson condensation water purifiers 
and grease elimir at rr, for the London County Council. 

Tur Cryton Rvusser Exarprrion, 1906.—A rubber 
exhibition, under authority of the Ceylon Government, 
will be held in the Royal Botanic Gardens, Peradeniya, 
Ceylon, from the 13th to the 27th September next. This 
will be the first exhibition of its kind ever held, 
should mark an epoch in the history of rubber. Rubber 
is now being cultivated in Ceylon and the Federated 
Malay States, and though the exports as yet are in- 
considerable, they are doubling annually, and will, in 
about seven years’ time, probably reach ten or fifteen 
million pounds. It is expected that in fifteen years from 
now they may exceed the exports of Brazil. Plantation 
rubber is cleaner and purer than wild rubber, and is at 
pane selling at 7d. to 10d. a pou:d more than that 
rom Vara. The exhibition is to comprise everything 
connected with rubber, and the committee invite exhibits 
of manufactured articles, whether only in the finished 
state or in various stages of preparation, of machinery, 
and anything else likely to prove of interest. Power will 
be provided. The exhibition will be held at the most 
central place in Ceylon, and should attract all rubber 

lanters from the st, and dealers from India, the 

‘ederated Malay States, and other countries. It will 
consequently offer an unrivalled opportunity for getting 
into touch with the producers, and perhaps for making 
contracts for supply of rubber prepared to suit all require- 
ments. No import duty will be charged upon articles 
entered for exhibition, and free railway carriage will be 
given from Colombo on all exhibits. Entries must be 
addressed to Mr. E. B. Denham, C.C S., the Secretariat, 
Colombo, to reach him before July 31 ; and goods should 
be forwarded from Europe not later than that date. 
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LAUNCHES AND TRIAL TRIPS. 


Tue Empress, a steel twin-screw mail and yoaen 
steamer, was launched from the Neptune Works of 
Messrs. Swan, Hunter, and Wigham - Richardson, 
Limited, on Monday, the 26th ult., where she is being 
constructed to the order of the Charlottetown Steam 
Navigation Company, Limited, of Charlottetown, Prince 
Edward Island, for their service between Prince Edward 
Island and the mainland. She will carry over 500 passen- 
ers, together with cargo, and is 235 ft. in length by 34 ft. 
m. The propelling machinery consists of twin-screw 
triple-expansion engines, supplied with steam from two 
large boilers, which are all being constructed at the Nep- 
tune Works of the builders, and are designed to drive 
the vessel at a speed of 164 knots. 


There was launched on Tuesday, the 27th ult., from 
the Linthouse Works of Messrs. Alex. Stephen and Sons, 
Limited, a steamer, the Barranca, for the fruit trade of 
Messrs. Elders and Fyffes, Limited. The new vessel’s 
dimensions are:—Length, 372 ft. by 47 ft. 6in. beam, 
with a depth, moulded, of 32 ft. 6in., and a gross tonnage 
of 5000 tons. Her engines have cylinders 28 in., 45 in., 
and 75 in. in diameter, with a 51-in. stroke ; and bunkers 
are arranged to contain enough coal for the round voyage. 
Messrs. J. and E. Hall, who have supplied the refrigerat- 
ing plant, consisting of engine and evaporators of their 
well-known CO, type, have, in conjunction with the 
owners, introduced electric fans for the efficient driving 
of the air throughout the various fruit chambers of the 
vessel. 








Messrs. William Denny and Brothers, Dumbarton, 
launched on Tuesday, the 27th ult., the turbine-steamer 
Kingfisher, built to the order of the General Steam 
Navigation Company, Limited, for service on the Thames. 
The vessel, which is 275 ft. by 32 ft. by 10 ft. 9 in., will 
be fitted with three independent Parsons’ compound 
steam-turbines, comprising one high-pressure turbine and 
two low-pressure turbines, and will have a speed of 20 
knots. Only one class of Ve nmap is to be carried, and 
accommodation and furnishings throughout are in conse- 
quence of a superior kind. 





On Wednesday, the 28th ult., Messrs. Wood, Skinner, 
and Co., Limited, launched from their shipbuilding yard 
at Bill Quay, Newcastle-on-Tyne, a new steel screw- 
steamer, the Ragnar, a sister ship to the Carl, recently 
constructed by the builders, both having been built by 
them to the order of Mr. Sigurd Hedberg, of Malmo, 
Sweden. The machinery, which is of the improved triple- 
expansion type, supplied with steam from a large steel 
multitubular boiler, has been constructed, and will be 
fitted, by Messrs. John Dickinson and Sons, Limited, of 
Sunderland. Both the ship and machinery are to Lloyd’s 
highest class, special survey. 





On Wednesday, the 28th ult., Messrs. Workman, Clark, T 


and Co., Belfast, launched from their South Yard a 
steamer, built to the order of Messrs. Elders and Fyffes, 
Limited, London. The new vessel is named Chirripo, 
and is the eighth steamer specially built by the same firm 
for the banana and fruit trade. The Chirripo will have 
a tonnage of about 4000. She will be fitted by Messrs. 
J. and E. Hall, Limited, with one of their large duplex 
type patent CO, refrigerating machines for preserving 
the cargoes. The machinery, which consists of a set of 
triple-expansion engines, with steam supplied by four 
ateel cylindrical multitubular boilers working under 
Howden’s system of forced draught, has been constructed 
in Messrs. Workman, Clark, and Co.’s engine works. 


The steamer Suva, which has been built and engined 
by Messrs. Workman, Clark, and Co., Limited, of Belfast, 
for the British India Steam Navigation Company, had 
her speed trials on the Clyde on Thursday, the 29th ult. 
The cruise was of a most satisfactory nature, a speed well 
in excess of that guaranteed being maintained through- 
out. The Suva is of about 2500 tons. The engines are 
triple-expansion, supplied with steam by three steel cy- 
lindrical multitubular boilers working under Howden’s 
system of forced draught. 


On Thursday, the 5th inst., the steel screw-steamer 
Trym, which has been built to the order of Messrs. 
Hjalmar Roed and Co., of Tonaberg, Norway, by Messrs. 
QOabourne, Graham, and Co., of Hylton, Sunderland, was 
sent for her official trial trip. She is built to the highest 
class at Norske Veritas, and will carry 3150 tons on about 
18 ft. draught. The vessel has special ice strengthening; her 
engines, which have cylinders 204 in., 33 in., and 54 in. in 
diameter and 39-in. stroke, with two large boilers, have 
been supplied by the North-Eastern Marine Engineering 
Company, Limited, Sunderland. The trial was most 
pr ar a mean speed of cver 11} knots being easily 
attained. 





On Monday, the 9th inst., the Irvines Shipbuilding and 
Dry Docks Company, Limited, West Hartlepool, launched 
the steel-screw nger and cargo steamer Gunther, for 
the Dampfschiffs Rhederei Union Aktiengesellschaft, 
Hamburg. The Gunther is the last of four steamers 
which Messrs. Irvines have in hand for the same owners. 
She is intended for the North and South American trade, 
and is of the following dimensions:—Length, 332 ft.; 
breadth, 45 ft.; and depth, moulded, 24 ft. 9 in. ; classed 
100 A, German Lloyd’s. Triple-expansion engines are 
being supplied by Messrs. Richardsons, Westgarth, and 
Co., Limited, Hartlepool. 


and: Fergueon, Limited, launched on 


250 tons Thames measurement, built to the order of Mr. 
Robert Stewart, Kinloch-Moidart, Inverness-shire, to the 
designs and under the superintendence of Messrs. G. L. 
Watson and Co., G w. Her principal dimensions 
are:—Length on | water-line, 120 ft.; breadth, 
moulded, 21 ft.; depth, moulded, 12 ft. 6 in. Her 
machinery consists of a set of triple-expansion engines, 
having cylinders 10in., 16 in., and 26 in. in diameter, with 
a 22-in. stroke, steam being supplied from a large single- 
ended boiler working at-160 lb. pressure. 





On Monday, the 9th inst., there was launched by Messrs. 
Furness, Withy, and Co., Limited, Hartlepool, the la 
steel screw-steamer Heathpool, built to the order of the 
Pearath Steamship Company, Limited (managing owners, 
Messrs. Buckingham and Co., Newcastle-on-Tyne). The 
vessel is over 350 ft. inlength, and takes Lloyd’s highest 
class. The machinery will be built and fitted by Messrs. 
Richardsons, Westgarth, and Co., Limited, Hartlepool, 
the diameter of cylinders being 24 in., 39 in., and 66 in. 
by 45-in. stroke. Steam will be supplied by two single- 
ended boilers at 180 lb. pressure. 


On Monday, the 9th inst., Sir Raylton Dixon and Co, 
Limited, launched from their Cleveland Dockyards, 
Middlesbrough, a steel screw cargo-steamer, the Park- 
wood, built to the order of the Constantine and Pickering 
Steamship Company, Limited, of Middlesbrough. This 
vessel is being built under special survey for Lloyd’s 
highest class. Her principal dimensions are :—272 ft. 6 in. 
by 40 ft. by 20 ft. 6in. moulded, with a deadweight 
carrying capacity of over 3100 tons on a light draught. 
Triple-expansion engines will be fitted by Messrs. Richard- 
sons, Westgarth, and Co.. Limited, of Middlesbrough, 
having cylinders 20 in., 33 in., and 54 in. in diameter, 
by 36 in. stroke, supplied with steam by two large single- 
ended boilers working at 160 lb. pressure. 





There was launched on Monday, the 9th inst., from the 
yard of Earle’s Shipbuilding and Engineering Company, 
Limited, Hull, a steel screw-steamer, the Oslo, built to 
the order of Messrs. Thomas Wilson, Sons, and Co., 
Limited. Hull, for their passenger and cargo trade be 
tween Hull and Christiania. Her dimensions are :— 
Length, 290 ft.; breadth. 39 ft.; depth, moulded, 20 ft., 
to the British Corporation Registry’s highest class. The 
ship will be fitted with triple-expansion surface-condens- 
ing engines, having cylinders 22 in., 36 in., and 60 in. in 
diameter, with a stroke of 42 in, supplied with steam by 
two large + ony boilers working at a steam pres- 
sure of 180 lb. per square inch, and fitted with forced 
draught. 





On Tuesday, the 10th inst, there was launched the 

dle steamer Princess Royal, built by Messrs. John I. 
hornycroft and Co., Limited, Woolston Works, South- 
ampton, for the Southampton, Isle of Wight, and South 
of England Royal Mail Steam Packet Company, Limited. 
he principal dimensions of the vessel are as follow :— 
Length over all, 204 ft.; length on load water-line, 195 ft.; 
breadth, moulded, 25 ft.; depth, moulded, 9 ft. The 
vessel has been built of steel, to Board of Trade uire- 
ments. She is to ply between Southampton, Southsea, 
and the Isle of Wight, and to go excursions, not only 
outside the island, to Final Weymouth, &c., but 
across the Channel. She will be capable of steaming 15 
knots, and should prove an excellent sea boat. he 
vessel will be fitted with compound surface-condensing 
engines, having cylinders 36 in. and 57 in. in diameter, 
with a 60-in. stroke, of the usual diagonal type, in the 
construction of which wrought steel has been largely 
employed, the design giving easy access to all parts of the 
engines. Steam will be supplied by a large double-ended 
steel boiler, 14 ft. 9 in. in diameter and 18 ft. long, of the 





cylindrical multitubular type, at a pressure of 120 lb. 
per square inch. 
On Tuesday, the 10th inst., Messrs. Craig, Taylor, and 


Co., Limited. launched from their Thornaby Shipbuild- 
ing Yard, Thornaby-on-Tees, the steel screw-steamer 
King David, of the following dimensions :—360 ft. by 
50 ft. 1 in. by 25 ft. 10 in. depth, moulded, to the highest 
class in Lloyd’s, special survey. Her engines have been 
canigvasted tar Messrs. Blair and Co., Limited, Stockton- 
on-Tees, the cylinders being 25 in., 41 in., and 67 in. in 
diameter, with a 45-in. stroke; steam will be supplied 
by two large steel boilers working at 180 1b. pressure. 
his vessel has been built to the order of the King 
Line, Limited (Messrs. Philipps, Philipps, and Co., 
Limited, London, managers). 


On Thursday, the 12th inst., the steel screw-steamer 
Harewood, built by Messrs. William Gray and Co., 
Limited, West Hartlepool, for Messrs. Harris and Dixon, 
of London, had her trial trip. ‘The Harewood has been 
built to Lloyd’s highest class. Her principal dimensions 
are :—Length over all, 342 ft.; breadth, 47 ft. 6 in. ; and 
depth, 24 ft. 9in. Triple-expansion engines have been 
supplied from the Central Marine Engine Works of the 
builders, having cylinders 234 in., 38 in., and 64 in. in 
diameter, with a piston stroke of 42in., and two large 
steel boilers adapted for a working pressure of 180 1b. per 
square inch. The trial was in all respects satisfactory, 
the average speed of ship being 11 knots. 








New ZgALAND AND CaNaDA.—A service of steamers 
has been inaugurated between New Zealand and Van- 
couver, The Bucentaur, a vessel of 6000 tons, arrived 
at Auckland from Vancouver on April 10. The under- 
taking which is carrying on the new service is the New 


"| ing their petrol-engines. Every 


CATALOGUES. 


PampHets D and E 5, published by Messrs. Alfred 
Herbert, Limited, Coventry, illustrate and describe their 
sensitive drilling-machines and combination turret lathes, 
The numerous advantages of both types of machines are 
set forth in detail, and the illustrations show excellent 
design throughout. The same remarks apply to their 
Pamphlet O, which deals with their shaping and slotting 
machines. 

The Allgemeine Elektricitits Gesellschaft, Berlin, have 
recently issued a collection of pamphlets showing their 
electric motors, fans, lamps, accessories, and fittings, 

A very complete series of sectional catalogues and price- 
lists is published by Messrs. Isaac Storey and Sons, 
Limited, Empress Foundry, Manchester. These dea] 
exhaustively with steam fittings, condensing machinery, 
water-softeners, alloys, and castings. Each item is care. 
fully illustrated by cuts and sections, and described in 
detail. Dimensions and quotations are given. The series 
will prove useful to engineers and contractors. 

Record of recent construction, No. 54, 1905, issued by 
the Baldwin Locomotive Works, Philadelphia, Pa., gives 
the views and general dimensions of heavy engines of 
different types built for various governments and rail- 
ways. 

Messrs. A. Ransome and Co., Limited, Newark-on- 
Trent, have sent us a catalogue showing their saw-mill 
accessories and appliances. This covers eighty quarto 
pages, gives illustrations and prices of each item, and a 
good index. 

We have received from Messrs. Durham, Churchill, 
and Co., Hallamshire Motor and Engineering Works, 
Grimesthorpe, Sheffield, their booklet describing their 
“champion ” patent friction clutches. In these the fric- 
tion is provided by spiral springs, which so operate on 
the frictional surfaces as to absolutely prevent any end 
thrust ; while at the same time all the advantages of an 
unbroken conical ring are retained. The construction 
and operation are clearly explained with the aid of 
sections. 

Messrs. J. Tylor and Sons, Limited, Belle Isle Works, 
York-road, N., have issued a neat little pamphlet show- 
part is made to limit 
gauges, and the engines complete, including the castings, 
are manufactured by Messrs. Tylor at their own works. 
Several types are illustrated. and their general dimensions 
and their prices aregiven. Messrs. Tylor have a chemical 
laboratory connected with their foundries, and are able to 
supply separate castings of different metals of any given 
analysis. 

Messrs. A. Dodman and Co., Limited, Highgate 
Works, King’s Lynn, have sent us their boiler and engine 
catalogues. They build all classes of stationary and 
portable boilers, also marine boilers, receivers for air 
and gas, chimneys, feed-heaters, buoys, buckets, &c., 
and a large number of boiler accessories and fittings. 
Their engine catalogue shows several of their types of 
prime movers, hauling, winding, and marine engines. 
The various items are carefully illustrated and described ; 
prices and general dimensions are given. 

We have received from Messrs. Hill and Herbert, 
Limited, Leicester, their lists illustrating the various 
laundry machines and appliances they manufacture. 

We have received from Messrs. W. F. Dixon and Co., 
60, Percival-street, C.-on-M., Manchester, their lists of 
buffalo raw-hide silent pinions and gears. 

Pamphlets D 25 and 87. recently published by Messrs. 
Crompton and Co., Limited, Salisbury House, London 
Wall, E.C., deal with their continuous-current dynamos, 
open type, and their C.B.H. circuit-breakers for con- 
tinuous current. A large variety of dynamos are illus- 
trated by diagrams and their particulars given, by which 
selection for any duty is obtainable at a glance. Data of 
the same nature are given with reference to the circuit- 
breakers. The pamphlets are carefully printed, and form 
a useful addition to the company’s lists. 

The Indiarubber, Gutta-Percha, and Telegraph Works 
Company, Limited, Silvertown, issue a book describing 
their works and agencies, and illustrating a variety of 
their electrical specialities ; among these are dynamos for 
central stations and for pump and machine-tool drives. 
The company give permanent employment at Silvertown 
to about 3000 men, while their Persan-Beaumont Works 
employ about 800 in dealing with Continental contracts. 
They Both manufacture a large variety of electrical fit- 
tings and accessories, also switchboards, cables, and 
submarine mines complete. 

Portable Accumulators, Limited, 141, Much Park- 
street, Coventry, give in their March list, No. 6, data on 
their Pfluger ignition batteries, for motor-bicycles, tri-cars, 
and other uses, ther with instructions re charge and 
discharge. They always hold a large stock ready for the 





Lezps Corporation Tramways.—Another record has 
been established by the Leeds Corporation Tramways. 
The receipts from March 26, 1905, to March 31, 1906, 
reached 309,000/., as compared with 294,324/. in the pre- 
vious year, or an increase of 14,6762. It must be borne in 
mind, however, that the financial year just concluded 
contained six days more than the preceding year, ow1ng 
to the City Council having decided upon the muni ipal 
year ending at the end of March, instead of on Lady 
Day. The difference, therefore, is approximately be- 
tween 7000/. and 8000/. in favour of 1905-6. During the 
past year the trams carried 69,000,000 passengers, OF 
the whole population of Leeds 153 times over. In the 
preceding twelve months the number of passenyers 
carried was fewer by 8,500,000. The additional move- 
ment in 1905-6 has naturally involved an increas 
mileagé, and the’ total number of miles covered wad 








Messrs. 
Monday, the 9th inst., the Minona, a steam-yacht of 


Zealand and African Steamship Company. 
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PORTABLE BENCH AND VICE. 


CONSTRUCTED BY THE UNION 


STANDARD 


MACHINE COMPANY, LONDON. 

















We illustrate above a very convenient form of 
portable work-bench, which has been designed to take 
the place of the heavy and awkward benches of this 
class hitherto in use. As will be seen from the en- 
graving, the bench is fitted with a parallel vice, and 
also with a clamp to hold pipes while they are — 
cut or screwed. The jaws of the parallel vice wil 
open 3} in., and the pipe-clamp is capable of taking 
pipes up to 2in. in diameter. The platform, on which 
the man stands, is hinged at the points where it is 
attached to the two front legs, and can therefore be 
turned up vertically against the legs, for convenience 
of moving from place to place, or for storage. The 
iron tray, or bench, underneath the vice is also hinged 
at the two front legs, and can be turned down against 
them. When this is done the back leg, which is also 
hinged, can be folded in against the bench ; a ver 
flat and convenient apparatus thus being formed. 
When the back leg is opened out, and the bench raised 
to a horizontal position, the latter is supported by a 
catch on the feck fen 

Having tried one of these benches, we can vouch for 
its steadiness, which, when anyone is standing on the 
platform, is really very great. Its portability is also 
one of its chief characteristics, for, considering its 
stability when in use, the apparatus is really very 
light. On this account, it is needless for us to point 
out, it is well adapted for use in a variety of situa- 
tions, and particularly on board ship. 

It is constructed by the Union Standard Machine 
Company, 165, Queen Victoria-street, E.C., and is 
called the ‘‘ Pioneer.” 








Tue Traian Navy.—-The naval expenditure of Italy 
for 1906-7 is officially estimated at 5,570,159/. The force 
which Italy proposes to maintain in the Mediterranean 
comprises 10 fighting ships, 12 to: o-boats, and 6 
torpedo-boat destroyers. An Atlantic division, comprising 
2 battleships, is also contemplated, as well as a reserve, 
comprising 6 fighting ships, to be armed for three months 
of the year, and 6 torpedo-boat destroyers, to be also 
armed for three months. Italy further proposes to main- 
tain 72 second-class torpedo-boats as a defensive force. A 
considerable number of old vessels are about to be sold 
out of the Italian Navy. 





Davipson v. SuN Fan Company.—An important 
decision was given in the “ Court of Justice, Chancery 
Division, Royal Courts of ustice, London, on Monday, 
the 2nd _inst., by Mr. Justice Farwell in favour of 
Mr. S. C. Davidson, who recently instituted an action 
against the Sun Fan Company and William Tattersall, 
ot Bradford, for infringement of one of his patents for 
fans, which are known under the trade-mark name 

Sirocco.” After a eos rye hearing of the case, 
Mr. Justice Farwell deci ed that the fans made by the 
San Fan Company and William Tattersall, on which 
the suit was instituted, are an infringement of Mr. 
S. C. Davidson’s patent, and gave judgment accord- 
ingly, with costs and damages. 








INDUSTRIAL NOTES. 


TRADE disputes in 1905 were fewer than in 1904, 
but more persons were involved. The total number 
of disputes was 337; previous year, 354; number of 

rsons involved was 92,768 ; previous year, 86,888. 

ut of these, 30,828 in 1904, and 25,987 in 1905 were 
affected indirectly. The time lost by these disputes 
was 1,454,220 working days in 1904, and 2,446,271 in 
1905. The average for the last three years was much 
less than for the previous ten years. This decline in 
labour disputes is all the more remarkable by reason 
of the fact that trade was bad, employment scarce, 
and there was a downward trend in wages. After 
all, the number affected by disputes was less than 
1 per cent. of the industrial population, the time lost 
ome only about one-quarter of a working day per 
h in the whole year. It is to be hoped that no 
great disputes will arise to vary the low level reached 
in the last two years. The negotiations now pending 
in the cotton, engineering, and other trades show that 
there is a tendency towards negotiation and concilia- 
tion ; indeed, this is growing in all the larger indus- 
tries. Both sides are more and more inclined to peaceful 
settlements. 

Last year the coal-mining industry was responsible 
for the greatest amount of industrial disturbance; 
nearly one-quarter of the number of disputes, about 
three-sevenths of the number of workpeople affected, 
and one-half of the time lost, were due to such dis- 
turbances. The engineering, shipbuilding, and metal 
trades group was responsible for 63 disputes, involvin 
12,540 workpeople ; the time lost by these amoun 
to 466,997 working days, or more than double the time 
lost in 1904. The localities affected mostly were : at 
Middlesbrough, at Cardiff, and on the Clyde, among 
steelworkers, ship - repairers, and pattern - makers 
respectively. In the textile trades there were 65 dis- 
putes, involving 15,822 operatives, the time lost being 
126,227 working days. The building trades show a de- 
crease in the number of disputes, but an increase in the 
time lost. The strike of army bootmakers in North- 
ampton accounts for a large proportion of the dis- 
putes. Wages were the cause in 66 per cent. of the 
disputes : 39 percent. were for an advance, and 27 per 
cent. were against a reduction. In 1904 these propor- 
tions were reversed. Questions as to the employment 
of non-unionists or other persons accounted for 42 per 
cent. of the disputes, but of these only a small propor- 
tion was against non-unionists. Hours of labour ac- 
counted for 14 disputes, 6027 persons being affected. 
The results show that 150 disputes ended in favour of 
employers, 66 in favour of the employed, 92 were 
compromised, while 29 were indefinite. Most of the 
disputes were settled by negotiation, others by con- 
ciliation ; in some cases work was resumed without 
negotiation, and in others employers obtained hands 
to replace those on strike. 





The Ironworkers’ Journal reports at some —_ the 
ee of the annual meeting of the Midland 
ages Board, and it is significantly headed *“‘ the 
Triumph of Arbitration and ciliation.” It tells the 
story of the meeting and action of the Board through- 
out 1905, and the negotiations for establishing a new 
scale on a sounder basis. There was only one change 
in the rates of wages last year, which was an advance 
of 3d. | ton—from 8s. 3d., February to April, and 
from April 1 to 8s. 6d., at which rate wages have 
since been paid. Pending the settlement of the scale, 
the Northern Conciliation Board rates have been taken 
as a basis of wages for the Midland workers. There 
were fears that the demand for a reorganisation of the 
Board would result in a split, and possibly end in its 
dissolution ; but the negotiations have been carried on 
with patience-and good feeling, with the result that 
they are likely to give satisfaction to the parties con- 
cerned. The chief complaint apparently is that some of 
the employers refuse to join the Board. Here is an in- 
stance where the employers feel the disadvan of 
non-union action in their own ranks. Ifall were united, 
the wages boards in the iron and steel trades would 
show an example to the whole world of the value of 
conciliation and arbitration. Meanwhile the new 
has been constituted, Mr. Hingley taking the 
place of his father, Sir Benjamin, on the rd. It is 
most satisfactory to note that no case has come before 
the Board during the first quarter of this year. The 
Welsh Committee only had occasion to hold two meet- 
ma throughout 1905, at the first of which they con- 
sidered the proposals as to the proposed new rules, 
and made some suggestions to the Midland Wages 
Board ; these, with some modifications, were adopted. 
The new rules have now been in force for a whole year, 
and they seem to work satisfactorily for all concerned. 
This is a triumph for conciliation. 





The Durham Miners’ Circular reverts to the terrible 
mining disaster in the Pas-de-Calais coal-fields in 
France. In the secretary’s remarks the dreadful 
calamities in Britain are recalled, none of which ap- 

roached that in France, which we all mourn to-day. 

he eo in this country was the Oaks, in Yorkshire, 
which claimed 388 victims by fire and smoke-damp. 
In France some 1200 men and boys were in the mine, 
some few of whom, after terriblesufferings, were rescued 
alive. In his report on the disaster, Mr. John Wilson, 
M.P., states that the wages quoted in some reports as 
2s. 6d. per day is quite wrong ; the wages amounted 
to 4s, 2d. per day of ten hours’ work. He speaks also 
in praise of the Westphalian miners’ salvage corps. 
The Compensation Committee in Durham had before it 
31 cases—14 fatal, 13 that had to go before the medical 
referees, and 4 non-fatal cases. ll these were dealt 
with, only one out of the total being declared not 
entitled to compensation. The awards in all other cases 
were made without litigation. It is reported that while 
fatal accidents were comparatively light last year, the 
relative proportion has inc this year. The case 
of withholding wages is reported, in which the House 
of Lords decided that withholding wages is not pay- 
ment, and is illegal. This is regarded as a most 
important decision. 





The report of the National Union of Boot and Shoe 
Makers states that there has been some slight im- 
provement in trade, but change of circumstances has 
affected some districts. It is said that the great ex- 
tension and improvement of the tramway system and 
other vehicular facilities for travelling, together with 
cheap fares, have had a detrimental effect upon the 
heavier sections of the boot-making trade. People 
do not walk so much, and are content with lighter 
boots than formerly. The report intimates that the 
heavier kind of goods have gone out, never to return, 
as a more stylish and lighter kind of boot is now re- 
quired. For the army, police, and some of the outdoor 
trades heavy. boots will still be required. Two other 
reasons are’ giyen for the slackness in those trades— 
namely, the more extensive use,of machinery, and the 

uicker speed in the factories. The report is care- 
ul to add :—‘‘ We do not desire to be thought in 
opposition to machinery. That is not so. e day 
is past when any n with pretention to reason 
would oppose that which di the donkey-work that 
man used to do.” It is,, Coos painful to see 
willing and able hands: idle, and their families in 
want. There were fewer disputes in the month than 
in the previous one. In the EKast-end of London one 
such occurred. After an interview with the em- 
loyer, matters were amicably arranged. The, men 

threatened to strike at once if the terms de- 
manded were not conceded ; this, the council explains, 
was not reasonable. Negotiations must take place 
first—not after a strike. There is still one strike in 
Kast London. Two other strikes are on, but not 
serious ones. At Raunds a strike was averted by 
timely negotiations. 


The Workmen’s Compensation Bill was read a 
second time without a division on- Tuesday in last 
week, the day before the adjournment fur the Easter 
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recees. Mr. J. Walton praised the Bull so far as it 
goes, but feared that if it were hampered by pro- 
visions for compulsory insurance, it would increase, 
not decrease, litigation, and lead to negligence on the 
part of the employer. He suggested that trades 
might be grouped, and that the smaller employers 
ought to act in concert and insure conjointly. The 
most important ch was by Mr. Wolff, the eminent 
shipbuilder at Belfast. He admitted that he feared 
when the Act of 1897 was passed; but after nine 

ears’ experience of the working of the Act he had 
Load himself mistaken. The effect had not been so 
disastrous to employers as was anticipated. True, 
they had to pay considerable sums, but the Act had 
not seriously affected trade. His firm did not insure, 
but took their own risks. He suggested, however, 
that the provisions relating to seamen ought to be 
transferred to the Merchant Shipping Bill now before 
the House. Mr. Williamson feared the effect of the 
Bill upon shipowners, especially those owning sailing 
ships. Mr. Clynes said that too much consideration was 
given to the uninjured and too little to the injured 
and killed. The Under-Secretary of State for the 
Home Department defended the Bill as it is. He did 
not desire to throw too great a burden upon the small 
employer. But here, unfortunately, the danger comes 
in, by reason of inadequate means and resources. 


The question of the unemployed and the genie 
of the Tae Committees came before the House on 
the motion for adjournment. It was stated by the 
President of the Local Government Board that the 
applications for work to the Central London Com- 
mittee numbered 34,000 ; of these, only 4500 had em- 
ployment found for them, but some others found 
employment under the local committees or elsewhere. 
The Member for Bow and Bromley stated that only 200 
applicants out of 3500 in Poplar were known to be 


unemployed ; 2000 of the 3500 registered themselves, | pea 


but only 200 found employment. These figures point 
to failure somehow and somewhere. In London alone 
62,000/. were allotted, and 34,000/. more were ear- 
marked for London. But of the total, 22,000/. were 
still in hand, but to be disbursed as soon as possible. 
Sast Ham seems to have done as well, if not 
better, than most of the Metropolitan Borough 
Councils. It is reported that 1500 workmen were 
aided. Many worked on the Wanstead Flats, and 
they appear to have given satisfaction generally ; 
several were employed on various recreation grounds, 
and about 50 skilled men were employed upon sewage 
works. Out of 1800 men who applied for work, 1508 
were employed ; and of these, 18 were reported for 
misconduct, and only 10 refused the work offered. 
In West Ham more money was spent, and the result 
was less satisfactory. The material was not so good ; 
the men were the dock casuals, and not of the kind to 
work with spade or shovel, being recruited from all 
classes—broken down clerks, city labourers of various 
kinds, and the flotsam and jetsam of a great city. 

An interesting report has been made to the Local 
Government Board by one of its inspectors, who was 
commissioned to make inquiries into the working of 
labour bureaux. He visited eleven of these in London 
and ten in the provinces, besides three privately con- 
ducted. Hedivides them into two classes :—(1) Those 
which do little more than register the names of eppli- 
cants, in case of workers being needed ; and (2) those 
which make such efforts as may be in their power to 
provide work, or employers with workmen such as they 
need. Those tabulated in the first class comprise 
Battersea and Southwark in London, and Eastbourne, 
Leith, and Liverpool in the provinces. In these 
there were 8550 applicants for work ; employment was 
only found for 701. This, therefore, cannot be con- 
sidered a success. In the second class fourteen dis- 
tricts are scheduled—eight in London and six in the 
country. In these there were 45,987 applicants for 
work, while employment was obtained for 15,431. 
The passive class of bureaux does very little in the 
way of obtaining employment, while the other 
class was but a partial success. It is worthy 
of note that only two of those reported — by the 
Labour Department of the Board of Trade in 1893 
are now in existence—namely, Battersea and Ipswich. 
The chief trade unions have a method of their own 
—the vacant-book, it is called. Employers who 
do not object to trade univnists send to the local 
branch or lodge, or direct to the secretary. Besides 
which trade unionists fight shy of labour bureaux 
as a fostering ground for “ blacklegs.” Unskilled 
labour finds a better chance, as the men often onl 
seek temporary employment. Being contin, 
they can only find work by strenuous seeking or by 
the more easy method of the bureau. 





Owing to the strike of seamen at Hamburg, an agent 
of the German shipping companies was busy last week 
engaging firemen, trimmers, and able seamen for 
steamers lying at Hull. Cardiff has long been a kind 
a i 

t 


of hirin rt, as there appears to be usually 
aude ol unemployed and available men. 


reported that fair rates are offered to the men, but the 
Cardiff local secretary of the Sailors and Firemen’s 
Union says that it is not likely that many will embark 
when they know that they are intended to take the 
place of sailors on strike. But there are seamen there 
of all nationalities, so that a fair contingent of 
foreigners may be picked up to help defeat the strikers. 


The great strike of postmen in Paris has led to the 
employment of the military. The Government refuses 
to recognise the union, and denies the right of men 
employed by the State to strike. The Minister of 
Public Works, who is also at the head of the postal 
department, absolutely denies the right of — class of 
State employés to form a union and to strike. The 
Minister stated in the Chamber that he could fill u 
the places of the strikers, and would do so if they di 
not return to duty. In that case they would be dis- 
missed, and would lose their pensions. 


The strike of French miners had not ended at date 
of writing. Some further scenes of violence are 
reported, and also some outrages. The miners declare 
it to be their intention to continue the strike, and to 
stop all working at the pits. It is absolutely insane 
on their part to stop the engineers and others from 
doing all that is possible to clear the pits, so as to be 
able to resume work at the earliest moment. The 
state of destitution throughout the district is terrible. 

It is also reported that the miners in the Loire coal. 
fields have resolved upon a strike, and that those in 
the Lens district have increased their wages demand. 





The anthracite coal-miners and the operators in 
America had failed to agree at date of writing, and it 
is said that the latter have determined to offer a pro- 
longed resistance to the demands of the men. Hitherto 
no disturbances have been reported. The miners ap- 
r to have been kept well in hand by the leaders and 
officers of the unions. 

The hauliers in the South Wales coal-field came out 
on strike last week, being dissatisfied with the terms 
of agreement signed on the 9th inst. It was thought 
that the agreement would put an end to the long- 
standing dispute, and some think that its terms are 
misunderstood by the men. 





There is still some uneasiness in Lancashire lest a 
great strike of cotton operatives should take place. 
But the notices do not expire until the end of April in 
some cases, and on May 5 in others. There is, there- 
fore, ample time for negotiation. It is thought that 
the dispute will hurry on the negotiations, so long 
— for some sort of a self-governing wages scale. 

he difficulty arises as to the kind of raw cotton used. 








MAcuINE FOR CuEaNine Locomotive BorLer TuBEs.— 
A novel method of removing the scale from locomotive 
boiler tubes, and cleaning the inside of the tubes, is, 
according to the Engineering News, now in use at the new 
Mont shops of the Canadian Pacific Railway. The 
apparatus consists of a tank long enough and large enough 
to contain about 500 tubes, which is placed in the ground, 
and has its top level with the floor of the room in which 
the cleaning has to be done. Over this tank a steel 
framing is erected, which carries the driving mechanism 
by means of which the tubes in the tank are made to roll 
round on one another until the scale and dirt have been 


steel framing over the tank are carried two shafts, one on 


and distant from each other about the width of the tank. 
At each end of each of these shafts is placed a sprocket 
wheel of such a diameter that the distance between the 
rims at each end of the framing is about the same as their 
diameter, and the wheels on the two shafts are opposite 
each other. At a point midway between the vertical 
centre lines of the two shafts, and about 2 ft. below the 
shafts, is placed an idle _— wheel, with its axis 
parallel to the twoshafts. The arrangement of the wheels 
at each end of the framing is similar, the two sets bein 
placed at a distance apart somewhat less than the length 
of the tubes in the tank below. Round set of 
sprocket-wheels an endless chain is led, the chain passi 
in each case over the two wheels on the spindles, an 
under the wheel that is midway between them, but 
some little distance below. The two outside lengths of 
the chain hang down into the tank, and form a loo; 
There being one of these loops at each end of the tan 
the tubes to be cleaned are laid in them horizontally, to 
the number required, which may be as many as 400 or 500. 
The shafts, on which are keyed the sprocket-wheels, are 
then set in motion, and the tubes are rapidly revolved 
against one another by the action of the chain. The 
scale is by this means broken off, and the soot is washed 
from the interior of the tubes. Longitudinal motion of 
the tubes is prevented by means of movable bulkheads 
jaced in the tank, in a position to suit any length of tube. 
e speed of the chain is about 130 ft. ae. When 
clean, the tubes are raised in a body by winding up the 
chain on one side of the tank by special gearing, till the 
tubes are high enough to allow a hand-truck to be pushed 
under them. They are then lowered and wheeled away. 
Mr. George R. Henderson, of New York, is the inventor 
of the machine, which is constructed by Jos. T. Ryerson 





1s | and Son, of Chicago. 





removed, the tank having been filled with water. On the | kq 
each side, and parallel with the length of the tank below, | be 


THE EFFICIENCY OF SURFACE- 
CONDENSERS.* 


By Professor R. L. Weicuton, M.A. 
(Concluded from page 499.) 
5.—Resvutts or TRIALS. 


Tue results are given in detail in tables numbered 
I. to VI., pages 536 and 537. These tables, taken in con- 
junction with the symbols and definitions already given, 
are, it is hoped, self-explanatory, and need not be further 
dwelt upon here. The gist of them will appear in the 
diagrams to be presently referred to. 


6.—ANALYSIS OF RESULTS. 


Broadly speaking, the feature in these results is the 
considerable difference in efficiency between the two 
types of condensers when both are worked under the same 
conditions. For instance, taking a vacuum of 28 in., it 
will be seen, from Fig. 19, page 534, that this may be 
attained in the old type at a water expenditure of 
43 times the feed water, while the new type, No. 2, 
requires only 24 times the feed for the same inlet tem- 
perature. Further, under these conditions the old type 
was condensing at the rate of about 10 lbs. per square 
foot, while the rate in the case of the new type was some 
20 Ib. per square foot. 

There are several possible criteria of efficiency in a 
condenser, according to the point of view. In this con- 
nection the factors directly involved are the following :— 


WwW 
Steam condensed per square foot of surface ( g ); water 


Q 


required per pound of steam (W)3 vacuum attained ; 


hotwell temperature; power expended in producing the 
vacuum (i.¢., on circulating and air pumps); and siz:, 
weight, and first cost of condenser. The writer takes it 
that that condenser will be the most efficient which, with 
given water inlet temperature, air leakage, and air-pump 
capacity, maintains a given vacuum with the smallest 
condensing surface per pound of steam condensed, the 
smallest quantity of condensing water per pound of steam 
condensed, the smallest relative power expended in 
driving the circulating and air-pumps, the highest hot-well 
temperature, and the smallest weight and first cost in 
relation to the steam condensed. Another way of putting 
it would be, that that condenser is the most efficient 
which, all other things being equal as enumerated above, 
maintains the highest vacuum. 

In order to focus the effects of as many of these 
qualities as possible the tabular results are plotted on 


( 
diagrams, in which the vacuum is given in terms of ws 


Ww 
3° 4, and speed of water in the tubes. (See Figs. 14, 


15, 16, 17, and 18, page 534.) These diagrams may be 
used for condenser design as follows :—Given W, V, ¢i, 
speed of water, and surface-section ratio. 

(1) To find quantity of condensing water per hour (()). 
Vertically below the intersection of, V with curve ¢ i, read 


2 on the base scale. 


(2) To find condensing surface (S). Horizontally from 
the intersection of above-mentioned vertical with speed 


curve read ‘g on the ordinate scale. 


_ (3) The number and length of tubes, and the number of 
times the water circulates, must such as to give the 
required S, and at the same time to carry the quantity Q 
at thes and with the surface-section fixed upon. 

This includes, directly and indirectly, all the above 
factors except the power expended on the air-pump. As 
the writer has found this power—at least, in the case of 
wards’ pump—to be within limits practically indepen- 
dent of the degree of vacuum, it may, in any given case, 
taken at a constant figure, and, for purposes of com- 
parison, may therefore be omitted altogether. _ 

Old Type of Condenser.—The results are laid down 
in part of Fig. 19 for a condensing water-inlet tem- 
perature of 50 deg. It will be noticed there are 


’ Q 
four curves connecting vacuum and yy, @ separate curve 


WwW 
for each value of s This is characteristic of all results 


the writer has yet met with from the old type of con- 
denser. It means that when the rate of condensation 


(3) is increased, other things being equal, the quantity 


of water per pound of steam (3) to maintain a given 


vacuum must also be increased. This is obviously due to 
a falling off in surface efficiency as the condensation rate 
is increased. Fig. 21, page 535, shows the outlet tempers- 
ture (¢°) in relation to the vacuum temperature (¢,) for both 
types. It will be seen that for the old type the spots 
representing t. are very scattered. This is due to - 


fact that ¢ has a different value for each value of 5 


at given vacuum. Further experiments were made with 
higher speeds of condensing water, and also with cores in 
the tubes. Although the results indicated a distinct 
improvement, they were still much inferior in sur!ace 
efficiency to those obtained with the new condenser, and 
the thermal efficiency was, of course, unal ees 
New Type of Condenser.—The results from No. 2 of 
this type are first shown in Fig. 20, page 535. Ia 





a Paper read before the Institution of Naval Architects, 
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this case one curve suffices to relate vacuum with Gat 
all condensation rates within the trial limits—i.e., up 
to g = 20. There is a certain amount of irregularity 


amongst the observation spots, but no general or regular 
deviation for any one rate of condensation, and it is not 
possible to draw anything but one curve through them. 
This single curve is characteristic of this type of con- 
denser. It always gives it, whatever may be the propor- 
tions of the condenser as regards surface-section ratio, or 
the conditions of working. The size of condenser has no 


effect (up to a value of at least = 37, at which No. 3 


condenser has been worked) on the quantity of water 
required for a given vacuum. Whatever may be the 
condensation-rate, the outlet temperature is constant if 
the vacuum is kept constant by variation in quantity of 
conden~-ing water, the inlet temperature being, of course, 


F to 
assumed constant. In other words, surface-efficiency te re- 


mains unaltered at constant vacuum. 
Fig. 21, page 535, shows how closely ¢, follows t under 
cer‘ain conditions there specified, and that ¢ does not 


fluctuate up or down as <7 is altered, as is the case 


with the old type, any fluctuation in ¢ being entirely 
due to variation in ¢;, Further, it will be noted from the 
same diagram that t. for the new type is much higher 
on the whole than for the old type, and that under the 
best conditions it closely corresponds with t», sometimes 
rising slightly above it, according to the inlet tempera- 
ture, which varied from 46 deg. to 65 deg 

Fig. 20, page 535, shows curves 
ditions of working: first, with open tubes and ordinary 
air-pumps (curve C); second, with open tubes and the 
dry air-pump system, with cold spray in air- pump 
suction-pipe (curve B) ; and third, with cores in the tubes 
conjoined with the dry air-pump system and spray, 
(curve A). The three curves are drawn in this dia- 
gram to separate scales some distance apart from each 
uther, in order that the observation spots belonging to 
each curve may be clearly seen. 

In Fig. 19 the same curves are drawn in their true 
relative positions to the same scales, and, to save con- 
fusion, the spots for No. 2 condenser are omitted. 

Surface-Efficiency.—Surface-efficiency is at the root of 
all efficiency in a surface-condenser. That condenser is 
the most efficient in which each square foot of surface 
transfers in given time and conditions, as to water 
supply, &c., from the steam to the water, the largest 
number of heat units. This will, moreover, be the 
condenser which will not only register the highest 
vacuum, but will maintain it at the least cost in 
condensing water, and with the smallest surface and 
cubical capacity per pound of steam condensed. It will 
also, in given conditions, be the one to yield the 
highest hot-well temperature. Now, in order that a 
surface may thus act, it is necessary that the steam 
should have free access to, and should pass over, 
sufficient surface on the one side, and that all the con- 
densing water should come into direct and efficient 
contact with the surface on the other side. This clearly 
cannot be the case if on the steam side practically the 
whole surface is continually subjected to showers from 
the water of condensation, or if the steam can short- 
circuit any material amount of the surface ; nor can it be 
the case on the water side if the condensing water flows 
ome the tubes in unbroken cylindrical streams, the 
peripheries of which streams alone come into actual 
contact with the tube surface, and a greater or less 
proportion of water-core passes through without effi- 
cient contact. Hence the augmented efficiency of the 
surface asa whole, due to the early interception and 
removal of the feed-water, the provision for promoting 
steam circulation, and the adoption of a suitable ratio 
between the surface and the water carrying section of 
each tube element, by the introduction of a solid displacin 


core in the tubes or otherwise, all as shown in Figs. 1 
and 21. The effect of the use of cores, as inst open 
tubes, on economy in vacuum production will be dealt 


with later on. The cores used on these trials were 
triangular laths of hard wood, rough from the 

saw. They were about 2 in. longer than the 

tubes, and were simply inserted in the tubes 

without any fastening whatever. The an- 

nexed sketch shows a full size section of tube 

and core in place, 


: : , m - 2 
The index of relative surface-efficiency is the ratio - in 


relation to ti. t — t; = heat-units absorbed per pound 
of condensing water. The greater this quantity, the less 
the condensing water required per pound of the steam 
condensed. Hence, economy of condensing water is one 
very important result of enhanced surface-efficiency. 
Kconomy of water is important from several points of 
view. First, as in the case of land installations, water 
may itself have to,be purchased. Second, it has to be 
pumped through the condeneer ; and any saving in water 
means, other things being equal, power economy in 
vacuum production. Third, water may have to be cooled 
for repeated use, and in this case surface-efficiency of con- 
denser has a double effect. Not only is there less water to 
be pumped, but owing to its higher outlet temperature 
be a greater mean difference between the 
temperature of the water to be cooled and the air which 
cools it ; and hence cooling towers will be more efficient, 
and 4 therefore be of smaller size for given power. 

_ Another important result of enhanced surface-efficiency 


18, of course, economy of condensing surface. Owing to 
steam space being dispensed with in the new type, a given 
less vapacity of 


surface is contained jn lenser-shell. 





for three different con- | 





These two features conduce to economy of weight and 
capacity. From the point of view, therefore, of weight 
and space occupiei, the new type of condenser has im- 
portant advantages, which would seem to render it 
pear adapted for use on board ship, and specially so 
or all classes of war vessels, in which both weight and 
space are of supreme importance. In the case of marine 
condensers, economy of condensing water is of itself of 
secondary importance ; but economy of pumping power, 
of weight and space occupied, degree of vacuum main- 
tained, and hot-well temperature, are all of great impor- 
tance. Of all the condensers tested in these trials, 
the proportions of No. 3 seem best suited to marine 
conditions, inasmuch as this condenser, at the cost of 
some sacrifice in condensing water, as compared with 
No. 2, maintains any vacuum up to the highest, with con- 
siderably less surface than is the case with No. 2, and 
with very much less than in the case of the old type. In 
the following table is given a comparison of the sizes and 
performances of the three condensers under as nearly as 
— similar conditions for a common vacuum of, 
say, 28 in. :— 



































1. =e 44 4. 5. & | 7% 
lz Sdalasa | Bes 
|25 si inca | 3s 
2 soe =o | £2, 

- | 22 . wna a ot a | he 
= - See —E° Ree Mer 
ela, & \°58\ gd | $4 | eteq| ou! 
$18 > 3 |e™® 2 | $22 | $883 | e-p 
Pie. & ldse 2 | Bus | E588 | She 
So la & |g>] F | Se | Z 25/8 

jeq. ft.! cub. ft. | Ib. in. | sq. ft. 
No.3 ..| 62 6 23 8 se | 036 | 1 
» 2..|100 | 96 20 «8 24 | 06 1.63 
Old type} 170 | 18 10, 28 43 1.2 3.6 








Column 6 will also represent approximately the relative 
weights and costs for the same indicated horse power. 

Under the conditions taken, the experimental engines 
use an average of 12 1b. of steam per indicated horse-power 
per hour, and this is the basis of column 6. Most marine 
engines, however, will probably require more than this, 
and assuming a consumption of 151b. of steam, the figures 
in column 6 become 0.456, 0.75, and 1.5 square feet per 
indicated horse-power respectively. 

Even under these conditions it is to be noted that 
the old type is using a much greater total quantity of 
condensing water than either of the other condensers, 
and that its hot-well temperature will be 94 deg., as 
against 106 deg. for the others. If the old type is 
brought up to the level of No. 3 as regards condensing 
water per pound of steam, its allowance of surface per 
indicated horse-power must be raised to 2.8 in column 6 
of the above table. 

Thermal Efficiency.—The dictates of heat economy pre- 
scribe that the water resulting from condensation shall 
not be cooled any further than is necessary for the 
production of a given vacuum. If, therefore, any required 
vacuum is obtained without the necessity of cooling the 
water unduly, this would, other things being equa], be an 
advantage. But as the writer interprets the results of 
these trials, the other things are not, and cannot be, equal. 
Not only is it possible to maintain a vacuum, which may, 
if required, be as high as 29 in. with an oor of not 
unusual capacity, with a hot-well temperature of 3 deg. to 
5 deg. above that due to the vacuum, but to do this with 
less expenditure of condensing water and less condensin 
surface than would be the case were the conditions suc 
as to yield a hot-well lower in temperature. In other 
words, the higher hot-well temperature and the smaller 
amount of condensing water and curface are both due, 
the former entirely and the latter partially, to the same 
cause—viz., the compartment-drai of the condenser. 
‘The enhanced thermal efficiency of the new type as com- 
pared with the old type, shown in Fig. e 535, 
1s undoubtedly due to the measures adopted in the former 
for removing the water of condensation as.soon as possible 
after it is thrown down from the steam, thus preventing 
its trickling over the comparatively cold tubes towards 
the bottom of the condenser. From Figs. 23 and 24, 
page 535, it will be seen that at all except very high rates 
of condensation, or with very small quantities of con- 
densing water per pound of steam, the greater proportion 
of the condensing work is done by the surface situated in 
the uppermost compartment—i.e., by tube sections 1 and 
2, which are both situated above the upper diaphragm, 
The great mass of the feed-water is therefore withdrawn 
from the condenser at a temperature sensibly equal to 
that obtaining in the top compartment of the condenser, 
and without passing over the cooler compartments lower 
down, and specially ney the lowest compartment of. 
all, which is thus reserved as an-efficient air-cooling 
section. 

From Fig. 22 it will be noticed that the hot-well 
temperatures of the old type are from 10 deg, to 15 deg. 
lower than those for corresponding conditions in the new 
type for all degrees of vacua exceeding 26 in., and that 
the presence of cores in the tubes has very little, if any, 
effect upon the hot-well temperature. 

Experiments were made with the condensing water 
entering at the top and leaving at the bottom of the con- 
denser. The comparative results are given in Fig. 28, 
page 538, A of Fig. 23, page 535, showing the relative 
performance the sev tube sections under those 
conditions. These results indicate that the water ought 
to enter at the bottom and leave at the top. 

The absolute pressure in these condensers is practically 
uniform throughout the interior. But the temperature is 
not uniform throughout. It is always higher at the top 
than at the bottom. The absolute pressure, therefore— 





t.¢., the vacuum —must be a compromise between that due 
to the top and that due to the bottom temperatures. Asa 
matter of fact, in air-tight systems the vacuum recorded 
is generally somewhat higher than that corresponding to 
the top temperature, but is not so high as the bottom 
temperature would indicate, especially at high vacua. 
Hence, t», which corresponds to. the vacuum recorded, 
is lower than the temperature obtaining at the condenser 
top (t-). But ¢. and ta are both a function of t - (because 
the condensing water emerges finally from the top, and the 
feed water is the result of condensation mainly in the top 
compartment of the new type), and hence the possibility 
of ¢> and ¢t, exceeding ¢ » in value, as we find they actually 
do in certain circumstances. Fig. 29, page 538, shows the 
relation between the temperature corresponding to the 
vacuum recorded, and the temperatures obtaining at the 
top and bottom of the condenser. Comparing Figs. 22 
and 29, it will be seen that the hot-well temperatures (ta _) 
for the new type correspond very closely with the con- 
denser top temperatures (¢-), and for the old type with 
the condenser bottom temperatures (ta). 

Economy in Vacuum Production.—Conditions are con- 
ceivable in which a given vacuum might be too dear! 
purch: Leaving out of account for the moment all 
question of the first cost or weight of the vacuum-pro- 
ducing appliances, including condenser and pumps, as well 
as any commercial value attached to the condensing 
water, we have on one side of the account the power 
expended in maintaining the vacuum, and on the other 
side the power realised from it. Obviously, if a given 
vacuum should cost more in power for its attainment than 


it returns in the shape of power due to it in the engines, 


it would be bad policy to work at such a vacuum. On the 
above basis, the power-cost of a vacuum will comprise the 
teed required to drive the air and circulating-pumps. 

he power absorbed by the ty will clearly depend 
upon its size and speed, but, so far as degree of vacuum is 
concei ned, the power seems to be tically independent 
of the vacuum, at-least for the Edwards iype of pump, 
and for vacua ranging between 26in. and 29 in. If there 
is any effect ut all, it is so small, in a comparative sense, 
as to be negligible in practice. For a given condenser 
and air-pump capacity per unit time, the power required 
to drive the air-pump may therefore be taken as constant, 
whatever be the degree of vacuum within the limits above 
mentioned. 

As regards the power absorbed by the circulating- 
pump, this will, of course, depend upon several factors, 
according to the circumstances of each individual case ; 
but so far as the essential circumstance is concerned—viz., 
the production of different degrees of vacua in a given 
condenser—the power will depend on two factors only—the 
quantity of condensing water, and the head or pressure 
against which it is propelled through thecondenser. The 

wer-cost of circulating the condensing water will there- 

ore be proportional to the product of the pounds of water 

circulated per minute, and the resistance, expressed in 
feet of head, against which it is circulated. Due allow- 
ances being made for the efficiencies of the pump and 
the engine which drives it, the gross power expen in 
circulating the water for different vacua on this basis is 
shown in Fig. 25, e 535, which refers to an inlet 
temperature of 50 deg. It will be noticed from this 
diagram that the use of tube-cores raises the highest 
attainable vacuum, in the conditions obtaining, by nearly 
4 in., but at a greatly enhanced cost in pumping power. 

The most economical vacuum, in its widest sense, at 
which to work in any given case depends chiefly on the 
engines, but it also depends, to a considerable extent, on 
the condenser. In so far as it depends upon the steam 
consumption in the muin engines, it is beyond the scope 
and pur of this paper. In so far as it depends upon 
the condenser, it falls to be dealt with here. 

In the region of extremely high vacua, increments of 
vacuum are attained at increasing power-costin circulatin 
the condensing water, and it therefore becomes a matter uv’ 
importance to ascertain, for given circumstances, the limit 
of vacuum beyond which the vacuum cost exceeds tke 
vacuum return. Inasmuch as this return depends on the 
engines, it follows that their proportions and type 
must be factors involved in the economics of vacuum- 


production. 
Fig. 26, e 538, shows the higher limits of vacuum 
beyond which the power expended in producing the 


vacuum exceeds that realised from it under certain speci- 
tied conditions, which are fully given on the diagram, 
Curves are plotted for two rates of condensation only— 
7 lb, and 15 1b. per square foot per hour. To give more 
would lead to confusion of lines, and the effect of dif- 
ference in rate is, in any case, not great. e lower 
curves refer to the engines which were used in the trials, 
and the upper curves toa 1000-kilowatt steam turbine, the 
power of which is reduced to bring it into comparison 
with the power scale of the reciprocating engines. The 
air-pump power is not included in these curves, for the 
reason already given. _— 

The speed of circulating water in the tubes varied in 
these trials from 1} ft. to 44 ft. per second with no cores, 
and from 1} ft. to 6) ft. per second with cores, the 
corresponding maximum resistances being thore due to 
heads of 10 ft. and 32 ft. respectively, as will be sen from 


Fig. 27, 538. Ss . 
t would appear from this on, far as economy in 
vacuum-production is concerned, the head against which 


the condensing water is circulated may be considerably 
higher than is often at the present time considered 
desirable or admissible. As the economics of 
vacuum-utilisation, the writer is anxious not to complicate 
the condenser question with it. Its importance is much 
- t f a of its being dealt vy SRO 
subsidiary subject, an = per m y 

devoted to its elucidation. The ment opecuanl vacuum 


at which to work, from the point of view of steam economy, 
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THE EFFICIENCY OF SURFACE-CONDENSERS. 
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; THE EFFICIENCY OF SURFACE-CONDENSERS. 
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Fig. 23. N® 2 CONDENSER. 
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536 ENGINEERING. 
TABLE I.—OLD TYPE OF CONDENSER. SURFACE (S), 170 SQUARE FEET. WATER, TWO TURNS. EFFECTIVE TUBE 
LENGTH, 8 FT. ORDINARY AIR-PUMP. 
TRIAL. Vacuum (IncHES OF MERCURY). TEMPERATURES (FAuR.). Conpensine WATER. ae ~~ neni en EFFICIENCY PER Cent. 
a meter oe Lead | _ See eee : | “1 = fo. 
| | Ginches| As RecorprD. | y; Re. | Due to " | ConpEseEe. | =" Maxi- | Pres- | oer p74 a. Pound my 
ry es —— fen to | Hotwell 4 = mum | sure at |Pounds |Pounds Pounds a , Vacuum. | Thermal. | Surtace 
| : om a) rae | B-V | | j Speed. | Inlet. | per per per m. — ° 
Date. |No | Tor. [Bottom : % Top. 'Bottom.| Inlet. Outlet. | Hour. | Hour. | Hour. urtace. 
| | | = | 7 
areas 16 eae 4: a ws ss & ; agen Reo ad hs Ge cicee aie 
| | Wa v i ¢ to 
B | v | ve Vij] ve | t | te jt | t | | t& [Pobre Er go | Ww. | We | SE | ge x 100 2 x 10 FX 100 
ie Eee: a ae ame nee = | Fea RENE aa —_ 
1905 | | 
Oct. 6 | 962) 29.80 | 2862 | 2853 | 2878) 2347 | 868 | G34 92.5 | 61 63.8 | 0.98 .. | 56,055| 700 | 713 | 7862] 4.19] 100.9 72.8 72.9 
» 6 | 963; 29.89 | 28.53 | 2848 | 2861 | 2836 | 889 | 719 95 fl 66.5 | 08 45,685 | 702 713 | 64.07 | 4.19 | 101 80.9 74:8 
” 6 | 954] 29.94 | 232 | 282 | 9996 | 23.04 93 83.7 | 100.7 | 50.8| 70.8 | 0.63 35,582 | 731 734 | 4848 | 431] 1008 85.4 72.9 
” 6 | 965! 29.96 | 27.47 | 27.62 | 27.51 | 27.89 | 100.4 | 99.2 | 110.7 | 61 ™ | 044 25,250 | 753 745 | 3390] 438] 1004 90.7 67.7 
” 6 | 956! 29.97 | 2647 | 267 | 265 | 2638 | 1211 | 113.6 | 192 | 612) 96 | 0.297 15301 | 727 710 | 21.55} 4.17 | 1005 98.8 79.3 
| —S | — 
Oct. 6 | 957) 30 28.45 | 28.87 | 23.45 | 27.86 93.1 | 84.6 | 103.5 | 50.8 68.6 1.08 .. | 58,721] 103 | 1103 | 53.24] 648] 1021 90.9 737 
» 6 | 938} 30 zg 02 | 28 28.02 | 27.67 | 101 94.1 | 106.7 | 60.6) 732 | O8t —- ie 1103 | 110t | 41.66] 647] 101.38 93.2 72.5 
» 6 | 959] 30 27.43 , 27.43 | 27.48 | 27.04 | 110 105.4 | 115 | 50.6 | 79.8 | 0.63 .. | 85,542] 1053 | 1040 | 84.18] G11] 1014 95.8 72.1 
. «§6 | 960| 30.01 | 26.22 | 2622 | 2621 | 258s | 1236 | 1214 127 | 50.8) 908 | 0.44 os c 1085 | 1036 | 24.85 | 609 101.4 98.2 73.5 
» §©6 | 961} 80.01 | 2.3 | 243 | 24.29 | 2378 | 1389 | 1988 142.8 6l | 115.2 | 0.97 ‘. | 15,228 | 1048 993 | 15.26 | 6.87 | 1022 99.9 83.9 
Oct. 6 962} 90.01 | 27.4 27.88 | 27.99 2686 | 1105) 1102 117  .. | 501, 786| 102 67,874 | 1741 | 1720 | 83.65 | 10.11 | 102 9.7 | Tl 
» 6 | 963} 30.01 | 26.7 7 | 26.69 | 2618 | 1187 | 117.8 | 124 50.1 868 | O81 46,011 | 1660 | 1629 | 2824} 9.58 | 101.9 99.2 71 
” 6 | 964) 30.01 | 25.67 | 25.58 | 25.66 | 25.11 | 1285 | 129.8 | 133 | 50.1; 93 | 0.62 | 35,888 | 1658 | 1511 | 2842) 883) 1022 101 73,4 
» 6 | 965| 30.01 | 28.73 8 | 2872) 2 | 1427 | 1444 | 147 ‘) | 50.4) 108.5 | 0.45 | 25,233 | 1573 | 1504 | 167 884 | 1031 101.2 76 
1» 6 966] 30.01 | 19 19.27 | 1899 | 1824 | 165.7 | 1602 1685  .. | 509 1456 | 0.27 | 15,180] 1546 | 1442 | 1042 | 848] 1041 102.1 87.9 
sieuaea hl a teat ee eee 
Oct. 7 967 30.07 | 26.27 | 26.18 | 26.2 | 25.72 | 1238 | 124.2 | 128 | 60 84.8 | 1.02 57,665 | 2125 | 2076 | 27.78 | 1221 | 101.9 100.3, | 685 
» 7 96s 30.09 | 25.93 | 25.85 | 25.84 25.37 | 127 128.4 | 131 | 50 893 | O81 46,066 | 1911 | 1860 | 24.76 | 10.94 | 101.9 101.1 70.3 
” 7 | 966 30.08 | 24.67 | 24.47 | 24.49 23.68 | 137.7 | 141 | 148 | 60 | 101 | 062 | 35,231 | 1906 | 1832 | 19.93 | 10.77 | 103.4 102.5 73.4 
* 797) 30.08 | 2207 | 2297] 2199 2144 | 1524 | 154.5 | 165.2 | 60 | 117.7 | 0.44 25,087 | 1824 | 1730 | 1444 | 1017 | 1026 101.4 77.2 
* 7 971, 80.08 | 2695! 269 | 2687, 2618 | 1168) 119.1 | 194 160 | st |. 103 58,252 | 1866 ' 1832 | 31.80 | 10.77! 1026 | 102 69.4 
TABLE 11.—New Tyre or Conpenser, No. 2. Surrace (S), 100 Square Feet. Water, Four Turns. Errecrive Tuse Lencts, 16 Ft. Orvinary Arr-Pomp. 
Oct 25 | 972; 30.15 | 2892 2895 | 28.77) 29.04) 85.7) 767 | 78 62 (46 | 532) 453 | 4.8 | 56,288) 720 728 | 77.82) 7.21) 901 89.5 67.9 
» 25 | 978; 30.15 | 289 2898 | 28.75 | 2893 862/| 756 815 63 462, 63 | 867 | 34 | 45,609| 801 811 | 56.24] 803] 99.4 87.7 73.1 
» 25 | 974) 80.15 | 28.8 23.95 28.65 | 28.80 88.6 79.6 85 67 46 66.8 286 | 28 35,525 785 | 791 | 45.26 7.83 99.5 89.8 75.4 
” 96 975) 29.79 | 28.25 | 2822 9846 | 2848 928 785 925) 71 | 46 75 203 | 1.2 | 25,247] 741 | 748 | 3375| 7.41] 99.9 84.6 80.8 
. 26 976 90.79 | 27.75 | 27.62 | 27.06 27.93 1021 918 1025 986 465 924) 127 | 0.6 | 15274] 719 | 717 | 2135] 7.10] 1001 89.9 90.5 
Oct. 26 | 977; 20.79 | 28.45 | 2845 | 266 2874 884 | 87.6 865| 74.5 46 64.3 46 | 4.3 | 57,188| 1221 | 1926 | 4e62| 1214 | 99.7 9.1 | 727 
» 26 | 978 29.79 | 98.88 | 2887 2859 28. 9 | 883 89 73.5 145.5 683 | 366 | 8 45,457 | 1180 | 1139 | 399 | 11.98] 99.9 92.6 75.9 
96 | 979) 29.79 | 282 | 2817 28.41 | 2845 | 93.9) 87.5 93 77.5 45.5 | 748 | 2.86 | 21 | 35,661] 1061 | 1065 | 33.39 | 10.55 | 99.9 93.2 73.7 
96 | 98, 29.79 | 27.98 | 27.89 | 2819 | 2817 | 981 | 922 | 985 835/46 | 852/ 208 | 1.3 | 25.255] 1080 | 1030 2338] 10.70} 1001 91 86.9 
» 27 | 981 29.88 | 26.17 26.07 | 26.29 | 268 | 1229 | 122 (1227 115.5 | 45.3 | 1142 | 123 | 0.5 | 15,121| 1075 | 1045 14.47 | 10.35 | 99.9 99.8 92.9 
a ———e  pomemennt | ——- — — 
Oct.27 | 982 20.88 | 284 284 | 2862 | 2852) 916! 91 | 915 89.5 |45.1 | 74 4.52 | 4.2 | 56,148] 1607 | 1699 33.05 | 16.83 | 100 99.3 80.8 
» 27 | 983 29.88 | 2883 | 2835 2245 | 2842 | 931 | 921 | 987, 88 [452 | 802| 363 | 38 45,604 | 1662 | 1670 27.31 | 16.54 |} 100.1 98.9 86.1 
) 27 | 984 29.88 | 27.80 | 27.78 | 201 | 27.04 | 1012 | 9841025 97 [453 | 895 287 2 35,583 | 1660 1658 | 21.46 | 1642] 100.2 97.2 83.4 
" 97/985 99.88 | 27.12 267 | 27.94 | 2698 | 1124] 1152 1155 11 |454 | 1087 | 204 1 25,214 | 1584 | 1509 16.71] 1494] 101 102.5 92.3 
» 27 | 986 20.88 | 22.7 21.97 | 2282 | 2265 | 1481 | M22 149 | 1485 456 | 1418 | 124 | 5 15,180 | 1581 | 1504 | 10.09 | 1489] 1008 100.7 95.4 
Oct. 27 | 987, 20.88 | 28.52 283 | 2864 | 2855 889) 90 91 91 (453 | 758 | 445 | 4 55,241 | 1787 | 1789 | 81.77 | 17.22] 99.7 101 84.7 
» 27 988 20.88 28.25 | 9845 | 2887 | 9847 947] 924 927) 45.2 79 4.52, 4 56,112 | 1979 | 1992 | 2817] 19.73] 99.7 97.6 83.4 
» 47 980 20.88 27.85 | 2825 | 27.07 | 2822 1019] 971 | 97.5) 95.5 453 85 3.66 | 38 45,853 | 1840 | 1844 | 24.59 | 1826 | 99.1 95.8 83.4 
"98 | 990 29.94 27.48 26.88 | 27.54 | 27.19 1084] 112 (118 | 111 |455 | 101 2.85 | 2 234 | 2009 | 1986 | 17.74 | 19.67 | 1013 | 1034 93.2 
» 28 | 901) 29.94 25.97 | 25.18 08 | 25.54 125.4 | 198.9 | 199.7] 1985 | 45.7 | 1187 | 2.06 | 1.3 | 25,818| 1951 | 1809 | 13.33] 1881] 1019 | 1028 94.7 
» 28 | 992) 29.04 | 18 16.81 | 1806 | 18388 | 169.2 171.6 | 168 | 168.5 | 46 167.7 | 1.24 | 0.5 | 15,108! 1909 | 1781 8.48 | 17.64 | 933 101.4 95.6 
.—New Type or Conpenser, No. 2. Surracr (8), QUARE Fret. Water, Four Turns. Errective Tuse LEencrs, Tt. Dry-Arr-Pump 
TABLE III.—New T or C No.2. 8 (S), 100 S F W. F 7 E ¥ Le 16 Fr. Dry-Arr-P 
System witH Spray 1n Arr-Suction Pirz. Cores 1n Tusss. 
(Spray water included in Q, but not reckoned in speed of water.) 
Nov. 2 | 993; 20,08 | 28.25 | 27.05 | 20.17 | 20.17 | 73.7 64.8 | 73.7; 59 | 45.7) 58.7 | 642) 14.2 | 55,559) 702 717°) 77.49) 71 100 87.9 | 70.7 
» 2 | 904) 29.08 | 28.25 | 97.95 | 2917 | 29.05 | 73.7 64.7 | 77.7) 85.5 | 45.8 | 628 | 5.37 | 105 46,698 | 711 727 | 64.93 | 7.2 100.4 | 87.8 84.5 
 «6©2 | 996) 20.08 | 22.95 | 231 | 2917 | 29 | 737 68.9 | 795) 63 | 46 | 663 | 421 | 7.7 | 36,896/ 7 745 | 4943] 7.88] 100.6 93.5 90 
» «2 | 996) 2908 | 282 | 2805 | 2912 | 28.91 | 75.5 79.7 | 82 62 | 461) 748 | 301] 5 26,643 | 720 | 726 7 7.19 | 100.7 105.6 98.4 
», §©2 | 997] 29.08 | 27.8 | 27.55 | 2872 | 2835 | 87 90.5 | 95 75.5 | 47 903 | 182/| 24 | 16,580| 670 | 669 | 24.78| 663| 1013 104 103.8 
aie a tous 29.63 | 27.65 | 27.08 | 28.02 27.57 | 100.9 | 101.9 | 108 91.6 | 47.8) 98.7 1.2 1 11,311} 598 | £90 | 1917] 585] 1016 101 97.8 
Nov. 8 | 998} 295 | 2.7 | 286 | 292 | 29.06| 726 | 722| 77.5 651 | 46 | 667 | 6.38 | 13.7 | 55,207| 1101 | 11% | 49.25 | 11.1 | 1005 9.5 | 91.9 
» 8 | 990) 225 | 287 | 286 | 992 | 29.02 | 726 75.1 | 78.7, 505/46 | 705 | 62 9.9 | 45,261} 1085 | 1101 | 41.11] 10.91 | 1007 | 1034 97.1 
» 8 [1000] 295 | 286 | 285 | 201 | 2895 | 742 79.5 | 81 55 | 46.2 | 758 | 423 7.2 | 36,960 | 1060 | 1073 | 34.45 | 10.62 | 100.5 104.8 98.6 
* ~=6©8 [t001) 295 | 25.98} 2813 | 2873 | 28.52 | 86.7 89.7 | 915 725 | 465/| 878 | 301 | 48 | 26,504 / 1058 | 1060 | 25.09] 10.5 100.8 103.5 100.7 
» 8 |L00%) 20.5 | 27.07 | 26.63 | 27.57 | 27.15 | 108 110.6 | 113.5 1026 | 47 | 1088 | 1.82) 21 | 16,501) 1037 | 1018 | 1621 | 10.08 | 101.5 102.4 100.1 
Nov. 3 |1003) 29.5 | 28.58 | 2845 | 20.05 | 2884 | 77.8 | 926/84 | 72.5 | 462 | 3 | 615 | 13 | 53,986 | 1617 | 1640 | 32.46 | 1624] 1007 | 1062 | 1003 
» 8 |1003! 29.5 | 2848 | 2895 | 2898 | 2375 | 79.9 86 | 862! 787 | 462) 80 539 | 10.8 | 46,690| 1511 | 1529 | 30.54] 1514] 1008 | 1064 100.1 
» 8 |1005] 29.56 | 2815 | $7.68 | 2859 | 2828 | 90.1 95.4 | 97 88.5 | 465 | 898 | 421 | 7.1 | 86,772! 1514 | 1517 | 24.24] 15.02] 101.2 105.9 99.7 
* 8 |1006} 29.56 | 27.85 | 2682 | 27.79 | 27.89 | 1048 | 1091/1105) 105.5 | 468 | 1053 | 3 4.7 | 26,419 | 1514 | 1498 | 17.64 | 1484] 101.5 104.1 100.5 
» 8 |1007} 29.66 | 242 | 22.9 4.64 | 24.23 | 136.6 | 188.6 | 139.5) 139 | 47.5 135.6 | 182 | 21 | 16,208 | 1458 | 1400 | 11.66 | 18.86] 101.7 101.4 | 99.3 
Nov. 8 |1008| 29.56 | 284 | 27.97 | 28.84 | 2859 | 83.9 e832 | 90 | 88 | 465) 818 6.37 | 13.2 | 64,975 | 1762 | 1781 | 30.87 | 17.64 | 100.9 | 1051 96.9 
» 8 /1009] 29.56 | 8835 | 27.64 | 2879 28.48 | 85.2 90.9 | 925; 87 | 4@8| 816 | 5.28] 10 45,816 | 1702 | 1716 | 267 | 16.99| 101.1 106.7 99.3 
» «© 1010) 263 | 27.5 | woe | 27.87 | 27.68 | 1083 | 1061/1085) 1035 | 462) 1018 | 4.21 | 7 36,600 | 1999 | 1987 | 1842| 19.68 | 1013 102.7 98.1 
» 4 [L011] 29.68 | 263 | 25.7 | 26.67 | 2612 | 119 121.9 |124.5/ sl | 464/ 1182 | 8 4.5 | 26.315 | 1879 | 1840 | 148 | 1822] 1021 1024 | 994 
» 4 /1012) 29.63 | 188 | 181 | 19.17 | 17.97 | 165 165.7 | 169.5! 169 | 46.9 | 165.2 | 182{ 1.9 | 16,009| 1983 | 1820 | 8s | 18.02] 106.7 100.4 100.1 
. ' ' 


will, in the case of reciprocating engines, always be lower 
than the limits referred to in Fig. 26, page ; how 
much lower depending almost entirely on the engines 
utilising the vacuum. For turbines, on the other hand, 
it is generally understood that the vacuum associated 
with maximum steam economy is always coincident with 
the highest attainable vacuum. 


Surface-Section Ratio: = (+). Bee page 498 ante.— 


The numerator of this ratio indicates proportional heat- 
absorbing capacity, and the denominator proportional 
condensing water-carrying capacity ; and it might there- 
fore be expected to have a determining influence upon 
the efficiency of condensers on the water side. Fig. 30, 
page 538, shows the result of plotting, for several values 


of (Ww. ), the vacuum realised at the various values of 


surface section ratio comprised within the scope of these 
trials. It will be seen there is a rise in 
vacuum as surface-section increases in value. The trials 
of condensers 1, 2, and 3 indicate that in this type of 
condenser surface-efficiency is independent of rate of 


condensation—at least, up to 37 lb. per square foot of sur- 
face per hour—but that it is materially dependent upon 

















the value of the surface-section ratio. The exact and full 
significance of this ratio, and especially its influence on 
condenser size, can, however, be determined only by fur- 
ther experiments on condensers with different propor- 
tions, and with various effective tube-lengths. 

When the paper was written certain of the experiments 
were still in progress. These experiments have now been 
completed, and, briefly stated, the following are the 
results :— 

1. The effect of the use of tube cores is precisely the 
same, in an economical sense, as any other means adopted 
for altering the surface-section ratio. This in seen from 
Fig. 30, page 538. The sole advantage of cores in these 
trials consisted in the fact that they afforded a ready 
means of changing the surface-section without the neces- 
sity of structural alterations to the condenser. In new 
designs the same end can, of course, be attained by the 
adoption initially of suitable proportions and without 
cores. 

2. Maximum efficiency will occur when the condensing- 
water outlets temperature is equal to the temperature at 
the condenser ~ a It will be seen that this is practically 
attained when the surface section in the new condenser 
has a value of something like 2900 to 3000. From 
Fig. 30 it will be noted that beyond this value of 


surface section there appears to be a slight falling off in 
vacuum for a given amount of condensing water. So far 
as efficiency on the water side is concerned, it would 
therefore appear that the best surface section is something 
like.3000. ; 

3. Results have so far been given from the old con- 
denser as designed—i.e., with the water passing only twice 
through the tubes. An extensive series of experiments 
have now been completed with the water circulating six 
times through the tubes. This brings the old condenser 
on the water side up tothe same level as No. 3 condenser, 
with the water eight times through, the surface-section 
and maximum water speed being in these circumstances 
practically identical for the two condensers. 

The comparative results are shown in Fig. 32, page 537, 
for the same condensation rate and inlet temperature. The 
difference in performance still existing in favour of the 
new condenser must obviously be due solely to its superior 
surface efficiency on the steam side. es f put, this 
difference may be summed up as follows:—If both cou- 
densers are e the same size for a given power—1.¢., 


with the same W—the old type can maintain the same 





vacuum as the new type by using, say, for 28 in. vacuum, 
1.8 times the condensing water, and 44 times the pumpin7 
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TABLE IV.—NEW TYPE OF CONDENSER, No. 2. 


SURFACE (S), 100 SQUARE FEET. 


LENGTH, 16 FEET. DRY-AIR-PUMP SYSTEM, WITH SPRAY IN 


(Spray water included in Q, but not reckoned in speed of water.) 


EFFECTIVE TUBE 


WATER, 4 TURNS. 
AIR SUCTION PIPE. 































































































TRIAL. | Vacuum (INcuEs or Mercury). TEMPERATURES (FAur.). | Conpaxsixe WATER. Cyeseem | Pounds | ErFIcreNcigs, PER CENT. 
| Pounds| of | 
| Baro- | - [een ——— —__—— a ees Gteatae wit —————— 
| meter | } ater mm 
(inches | AS Recorvep. | Ve Be- | Due to | | Conpenser. | a aie | = LA a. pets Hour | 
| 4 j “4 , - Pres- . , d 
jofMer-) sf duced | Tempe- | Due t0 lar ot welt | 4 : mum | sure at Pounds | Pounds Pounds of Geese | Vacuum. | Thermal. | Surface. 
| cury). | to30-In. rature | B—Ve | | 
| Bar, t | | Speed. | Inlet. | = y qt Steam. | Foot of | 
Date. wo Top. (Bottom. | , ” Top. me ems Yeti our. our. our. Surface. | 
| | | 
|— |— —— a - |— i——— 
| | } ] 
. : | Ft. per | Lb. per ‘io Q@. | We | Vx 100! # x 100. £¢ x10 
B Ve Vo V Ve | & te |: to | & | to [Mg Elegie) @& | w | We lwet | BIW tw | tv 
ae | | eee ee | a | | ES | | ee —_-_-----,, | intents } emu — 
| | 
905. 
ey-2 1029 £9.89 28.97 29 | 29.08 29.13 768 | 64.7 75 | 68 |425 | 658 | 4.64 4.5 €9,015 | 712 728 | 81.07 7.21 99.5 84.8 | 70.3 
29 1030, 29.89 | 2885 2885 | 28.96 , 28.87 80.5 | 75 83 58/423 | 713) 203 | 1 26,559 711 | 720 36.89 | 7.13 | 100.3 93.2 | 886 
Nov. 8 1019 29.78 | 2875 2855 | 2897 2887 s02| 763 83 | 485/46 | 68 4.56 | 4.25 | 58,007| 197 | 1265 | 45.86 | 1253 | 1003 | 95.1 | 84.8 
» 8 1015, 29.78 28.75 235 | 2897 28.82 | 80.2 | 79.9 | 84.5 61 46 72.5 8.66 3.1 46,734 | 1288 1302 | 35.89 12.89 | 100.6 | 99.6 90.4 
» 8 1016 20.8 28.62 28.62 28.82 2.6 | 84.4) 86.2 89.7 62.5 | 46.1 78.7 2.85 2.25 | 26,672) 1188 1194 30.71 | 11.83 | 100.8 102.1 } 93.1 
» 8 (1017 29.8 28.25 28.25 28.45 28.14 93.1 | 95.3 99 i7 3 88.3 2.04 1.3 26,533 | 1196 1191 22.28 1.8 | 1011 | 102.4 94.9 
» 8 1018} 29.8 25.87 , 25.87 26.07 25.44 12% | 128.5 130.5 121.5 | 46.9 119.7 1.22 0.6 16,197 1206 1170 13.84 11.59 102.4 98.7 95 8 
» 29 1031, 29.89 28.42 | 28.37 28.53 28.34 91.4 90.2 95.2 82 42.6 84.5 2.03 1 26,454 1179 1180 22.42 11.69 | 100.7 98.7 | 92.4 
» 29 1082) 29.88 28.93 | 28.95 2905 | 28.96 77.8 76.5 | 80.5 60 42 €0.8 4.65 4.5 59,111 1138 1148 61.49 11.37 100.3 | 98.3 | 78.2 
Nov.29 1033; 29.88 | 229 | 29.07 | 29.02 | 2891 | 787/| 77.5| 82 | 68 (42 625 | 4.66 | 4.5 | 59,265 | 1651 | 1681 | 35.96 | 16.65 | 100.4 9.5 | 87 
» 29 1084) 29.88 | 27.92 | 27.17 | 27.44 | 271 | 0 | 1007 |142) 1G |425 | 102 | 20s | 1 | 26425) 1589 | 1670 16.89 | 15.55 | 1013 99.7 | 927 
Nov.29 1035/ 29.88 | 264 | 26.08 | 2662 | 26.01 | 129.5 | 191.9 | 125.7, 1245 (425 | 14 | 203 | 1 | 26,068! 1887 | 1948 | 142 | 188 | 102 112 | 4.6 


TABLE V.—New Tyre or Conpenser, No. 3. 


Surrace (S), 62 Square Feet. Water, Four Turns. 


57,404 | 


Errective Tusr Lenets, 10 Fr. Orpinary Arr-Pump. 


2210 2208 26.04 85.61 101.6 100.9 
















































































1906. 
31% |1058| 99.05 | 97.1 | 97.1 | 2805! 97.62 | 1004| 1018 |107.5| 108 | a.s| 72 | 463 | 4 76.9 

9 1056 29.05 26.85 2615 | 27.8 | 262 116| 14 (1195) 116 | 414) BBs | se7 | 8 45,453; O2ee | oo14 | 20.58) 35.71 | 1026 | lOR2 79.1 
* 9 1057) 29.08 246 | 26.6 | 25.57 | 24.71 | 1294) 132 (136 | 183 | 41.6 1063 | 283 | 2 31,060 | 2359 2288 | 16.28 | 36.9 108.5 102 80.6 
9 105: 29.03 | 27.95 | 27.95 | 2882 | 27.77 95.7 | 104 (105 | 108 | 412) 72 | aor | 89 | 56014 1700 | 1788 | Sia | 2881 | 102 108.7 75.2 
" 9 1059 29 97:08 27 | 2808 | 27.5 | 100 | 106 (109 | 10% | 414| 793 | 353 | 29 45,081 1767 17583 | 25.72 | 2827 1021 | 106 79.8 
"9 1060 29 26.35 26.25 | 27.35 | 26.75 11L1| 1158 1182 114 | 415) 897 | 285 | 2 85,810 1906 | 1776 | 19.88 | 2865 1028 | 1088 80.7 
"9 1061 29 21.6 | 24.5 | 256 | 25 1299 | 182 384 | 182 | 41.7 | 108 “01 | 11 24,850, 1779 1722 | 1443 | 27.78 1024 | 1023 83.7 
— — —_— — | _——"| _— | —_ 
, 9 1062 2886, 27.65 | 27.4 | 28.79 | 2834 | 852) 89 952) 82 415) 61 4.54 | 895 656418 1136 | 1140 | 4949 | 1889 1016 | 1045 71.6 
" 9 1063) 2886 27.83 27.1 | 2847 | 97.98 926 | 94 (1015) 805 | 415| 688 | 363 | 8 45,062 1180 | 1178 | 3825 | 19 1018 | 10L5 71.6 
9 1064 28.85 | 27.08 | 2683 | 2818 | 27.65 988 | 100 lor | 956 | 4L8| 727 | 283 | 2  86t61| 152 | 114 | 3073) 1845 1oL9 | OL? | 74 
” 9 1065 2885 | 26.47 | 26.22 | 27.62 | 27 107.2 | 107.6 115.5) 104.5 | 42 | 86 | 202 | 14 | 25,001) 1168 1152 | 21.7 | 1858 1023 | 1004 80.2 
10 1066 20.12 | 2468 2448 | 2641 | 247 | 190.6 | 197 196 | 1205 | 421| 1115 | 123 | 06 | 15190 1122 1086 | 1898 | 17.52 102.9 97.2 | 85.4 
, 10 1067 29.18 28 27.8 | 2887| 28.65 | 831 | 8 887; 88 | 415| 5% | 456 | 389 | 56,780; 768 771 | 73.65 | 1248! 1008 10.1 | 65 
” 30 1068 29.13 | 98 278 | 2387 | 2851 | g31 | 8 O18) 75.5 | 415| 678 | 362 | 8 | 44,976| 758 | 763 | 58.95 | 1281 | 1013 98.7 69.6 
» 10 1000 29.15 | 27.85 | 27.65 287 | 2825 | 87.5 848 | 97 | 76 | 415) 62 283 | 2 | 351 748 © «761_-| 46.86 | 12.11, 1016 96.3 | 70.9 
"10 jt07 3019 | g743 | 27-98 | 2824 | 27.76) or | OF 1052) 8s | ag Tor | 2 | 18 | 2482 748 THs | 33.32 | 12.02 | 101.7 95.7 72.7 
" 10 1071 29:2 | 2665 265 | 2745 | 26.95 1099 1045 116 | 100 | 421 887 | Lee | 06 | 15,116 740 ©6729 | 20.78 11.76 | 1019 95.1 80.7 

TABLE VI.—New Type or Conpenser, No. 3. Surrace (8S), 62 Square Feet. Warer, Four Turns. Errecrive Tose Lenets, 10 Fr. 
Dry-Ark-Pump SysTeM, with Spray in Arg-Suction Pirg. Cores 1n TuBEs. 
(Spray water included in Q, but not reckoned in speed of water.) " 
Jan. 26 1089, 29.7 ) 2887 | 2B | $017 | 2890) 737) 65 | 75) G48) 43 | 655 | GAB) 11 | 65,900) 798 | 744 | 7488) 121 | 1006 882 | 75.8 
, 26 1090 29:7 | 288 | 288 | 01 | 28s, 761] 6:5 | & | Be | 48 | 68 4.17 6 | 35,480 700 | 774 | 45.84 | 1248 100.9 913 | 828 
26 1001 29.7 | 281 2808 284 | 2803! O81 | O15 101 | 727) 48 | 88 | 181 2 | 15,710) 755 | 758 | 2086 | 1214, 1018 | 97.8 | 9R5 
Feb. 2 1002 29.6 | 9862 2868 | 99.02 9883 768| 75 | S41, 55 | 485| G18 | 648 | 11.5 | 66,061 | 1138 1167 | 47.59 | 1866 1006 | 97.6 | 804 
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power; and for 29 in. vacuum, by using 5 times the 
condensing water and over 70 times the pumping power, 
the inlet temperature in both cases being assumed at 
50 deg. If, on the other hand, both condensers are 
to use the same quantity of condensing water for a given 
power, the old type will require to be made with about 34 
times the surface of the new type. 

Air-Pump Capacity.—As already mentioned, a very 
large number of trials were made with the pump capaci- 
ties, and arrangements and conditions varied in every 
possible way. These trials yielded results all pointing to 
the sane conclusions, and a typical series is given in 
Fig. 31. This diagram shows, first, that when the 
system is fairly air-tight, a pump capacity of 0.7 of a 
cubic foot per pound of steam condensed is as good as 
anything larger. But, second, when the air-leakage ex- 
ceeds a certain amount, larger pump capacities are neces- 
sary for the maintenance of the vacuum previously 
existing. Third, that there is no apparent advantage in 
working ordinary pumps on the compound principle. 

It is, perhaps, necessary to point out that in these trials 
reductions in rates of condensation—i.¢., in power—were 
obtained by increased expansions, or by ower initial 
steam pressures, the revolutions being retained constant 
throughout. The result was that, at the lower powers, the 
receivers of the last two cylinders were working at pres- 
sures below the atmosphere. This condition of matters 
was always associated with a marked increase in the 

uantity of air discharged by the air-pumps, and a ten- 

ency for the vacuum to fall, due, no doubt to increased 
Serakage at the stuffing-boxes of the receivers and 
cylinders. Although these stuffing-boxes were packed 
with special packing and were kept in good condition, it 
was vite impossible entirely to prevent air-leakage occur- 
ring in this way. The effect of such air-leakage on the air- 
pump capacity necessary to maintain a high vacuum is 
geen in Fig. 31. At full power, when the L.P. receiver- 
Pressure will be slightly above the atmosphere, 0.7 of a 


cubic foot capacity maintains a given vacuum ; at quarter 


Power the same vacuum needs an expenditure of 6.5 cubic 





feet to maintain it. It was always in these trials found 
that at high powers the vacuum was determined by the 
condenser temperature, while at lower powers it was 
determined in an increasing degree by the air pressure in 
the condenser ; and at the lowest power of all it had little 
relation to the temperature, but was determined solely by 
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the amount of air-leakage and the ee, Bed the air- 
pump to overcome it. All this for extremely high vacua— 
| say, above 28 in. At vacua below that figure the effects 
of even considerable air-leakage are not so noticeable. 
The effect of the ‘‘dry” air-pump system in raising the 








| vacuum obtainable from a given expenditure of ens- 





ing water will be seen from Fig. 19 to be something con- 
siderable, but, of course, at the cost of increased pump 
capacity in relation to the steam condensed. 


7.—CONCLUSIONS. 


From the foregoing results the following conclusions 
are drawn :— 

1. It is conducive to efficiency in a surface condenser 
that the water resulting from condensation should be 
intercepted and removed from the condenser as soon as 
possible after it is formed. 

2. It is conducive to efficiency that the condenser capacity 
should be a minimum consistent with the accommodation 
of the necessary surface, and that the design should be 
such as to secure a pervading and uniform flow of vapour 
throughout the condenser section, thus utilising the wholé 
of the condensing surface provided, as well as obviating 
stagnant recesses in which air might be retained. 

3. It is conducive to efficiency that the condensing 
water should travel at a fairly high speed through the 
tubes, and that it should enter at the bottom and leave at 
the top of the condenser. 

4. With suitable condenser design and proportions, the 
temperature of the condensing water at the discha: 
point may be equal to, or none Seber than, the 
temperature due to the vacuum. is holds true for 
vacua up to slightly over 29 in. 

5. With suitable condenser —_—_ and proportions, the 
temperature of the hot-well may be from 3 deg. to 5 deg. 
higher than the temperature due to the vacuum, This 
holds true for vacua up to slightly over 29 in. 

6. With suitable condenser arrangements and a reason- 
ably air-tight system, there is nothing gained in efficiency 
by the use of air-pumps exceeding in capacity 0.7 of a 
cubic foot per pound of steam cond » up to a limit of 
close upon 29-in. vacuum. For vacua exceeding this 
limit, or for cases in which air-leakage is considerable, 
the air-pump capacity must be increased, or else the 
vacuum-efficiency will fall. 

7. With suitable condenser design and proportions, and 
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Fig. 26. 
DIAGRAM SHOWING THE LIMITS BEYOND WHICH PUMPING-POWER EXPENDED EXCEEDS 


THE EFFICIENCY OF SURFACE-CONDENSERS. 


N° 2 CONDENSER . 
Fig.27. RELATION BETWEEN SPEED OF WATER IN TUBES AND THE RESISTANCE 
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VACUA, NOR OF THE STEAM USED PER HORSE POWER DEVELOPED BY THE MAIN ENGINES. 
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in conjunction with ‘“‘dry” air-pumps, a condensation 
rate of at least 20 lb. of steam per square foot of surface 
per hour will be maintained in association with a vacuum 
of 28} in., and a quantity of condensing water equal to 
24 times the feed water, at an inlet temperature of 50 deg. 
See Fig. 14, a 

8. With suitable condenser design and proportions, and 


in conjuction with “dry” air-pumps, a condensation gee 


rate of at least 36 lb. of steam per square foot of surface 
per hour will be maintained in association with a vacuum 
of 28}in., and a quantity of condensing water — to 
28 times the feed water, at un inlet temperature of 50 deg. 
See Fig. 17. 

The most economical vacuum, in its widest 
obviously be that vacuum with which is associa the 
minimum steam consumption horse-power developed. 
Whatever may be the value of this particular vacuum in 
any given case, it is clear that it cannot possibly exceed 
that mee of vacuum beyond which the pump power 
absorbed in asing the v exceeds the power- 
return in the main engines due to that increase. This 
much, at any rate, is clear, without any reference whatever 
to the consumption of steam in the engines utilising the 
vacuum. 

It will be noted that when the condenser is used in 
connection with a steam turbine, the limit in economical 
vacuum-production is practi r. identical with the 

ighest attainable vacuum ; and that, when used in con- 
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junction with reciprocating quadruple-expansion engines 
of the stated proportions, the limit is shghtly less than 
the maximum vacuum; but the difference between the 
two cases is not very striking. 








Tue Trent.—The Nottingham Chamber of Commerce 
opted a report of its Parliamentary Committee, 
approving the provisions of the Trent Navigation Bill 
for improving the river and for giving certain corpora- 
tions in the district an option to invest in preference or 
ordinary shares, or debentures up to a limit of 25,000/. 
Chamber, however, strongly expressed its opinion 
that if corporations did so invest, they ought to be 
given some representation in the management of the 
company. 





Tue Unirep States Navy.—The Committee of the 
American House of tatives on naval affairs has 
decided in favour of building one battleship of the largest 
tye the ton to be determined by the Secre of 
the Navy, and three torpedo-boat destroyers. The Navy 
Department announces that tests of Midvale armour- 
plate, designed for the battleship Mississippi, which were 
made at the proving- nds at Indian Head, were very 
satisfactory. Three shots were fired from an 8-in, gun at 
a 9-in. plate, Standard navy capped armour-piercing pro- 
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Fig.29, DIAGRAM SHOWING VACUUM RECORDED IN- RELATION TO TEMPERATURES 
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Fig. 31. RESULTS OF AIR PUMP CAPACITY TRIALS 
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jectiles being used, and the velocity of the shots in every 
case exceeding contract requirements ; in no case was 
there any bending, cracking, or other distortion of the 
plate. 





Our Locomotive Exports.—The value of the loco 
motives exported from the United Kingdom in March 
was not unsatisfactory, coming out at 181,445/., as com- 
pores with 228,095/. in March, 1905, and 100,880/. in 

h, 1904. The colonial demand was represented a8 
follows in these totals :— 


PP citar ae 53 . : | 
Colonial Group. ‘March, 1906. |March, 1905. /March, 1904. 











| 
a ss 
British South Africa ng 32,774 33.998 
British India st 28,796 | 152,179 22,247 
A 814 2,258 3,710 





It will be seen that the colonial business developed in 

was comparatively poor, there havin bow 
scarcely any improvement in the South African demane. 
A compensation was, however, found in large shipments 
of engines to South America, and especially to the 
Argentine Republic, the value of these shipments im 
March, this year, having been 104,037/., as comps 
with 26,5997, and 33,9932, 
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ELECTRICAL APPARATUS. 


2401. W. H. Heath, Birmingham. Controllers. 
{3 Figs.) February 7, 1905.—This invention relates to the start- 
ing and control of direct-current electric motors. In the con- 
struction illustrated, the double-pole switch a, the resistance b, 
and the other component parts are mounted uponaslabc. The 
resistance 6 is fitted at one side of the double-pole switch a. 
Beneath the switch and resistance is pivotally mounted a startin 
lever f. The pivotally - mounted resistance arm h is provid 
with a toothed quadrant i adapted to gear with a pinion j 
mounted on the starting-lever f. With such pinion j is formed 
a toothed wheel k engaging a pinion / mounted coincidently 
with the starting-lever pivot. The pinion / is rotatable by a 
hand-wheel. When the motor is at rest, the starting-lever is 
at its lower position, as shown, and in such position the 
pinion j which it carries is out of gear with the resistance arm 
quadrant i. The brushes a! of the double-pole switch a are, of 
course, away from their respective contacts a2, while the resist- 
ance arm h is held at the ‘“‘ off” position. To start fhe motor, 
the starting lever f is raised. The switch contact-brushes a}, 
































(2401) 





which are connected ‘to the lever /, are thereby caused to bridge 
their respective contact-pieces a? for closing the main circuit ; 
and simultaneously the pinion j is put into gear with the quad- 
rant (of the resistance armh. By now turning the hand-wheel 
of the pinion J, the motor is started by the movement of the 
resistance arm h over the respective studs or contacts of the rheo- 
stat b. At the “full-on” position the arm A is held by an electro- 
magnet 0. Descent of the rod or bar p connecting the switch 
contact-brushes a! with the starting lever fis prevented by an 
electromagnet g. A pin-and-slot connection, as shown, between 
the lower end of the rod p and the lever f permits the latter to 
fall, independently of the rod, sufficient to carry the pinion j 
clear of the quadrant i. The electromagnet may act either 
directly upon the rod itself or upon a keeper p! arranged there- 
with. The switch a is opened by epressing the lever f against the 
action of the magnet g. In the event of a failure of the current, 
the electromagnets 0, g become demagnetised; the circuit is 
then broken by the fall of the switch contact-brushes a!, and 
the resistance arm h is liberated, and automatically returned 
to its “off ’ position. (Sealed March 1, 1906.) 


GUNS AND EXPLOSIVES. 
13,104. Fried. Krupp Aktiengesellschaft Gruson- 
ucka Firing Mechanism. 


werk, Magdeburg - ry 
45 Figs.) June 24, 1905.—The present invention relates to firing 








mechanism for use either in small arms or ord 
ee u nance, and is of 
+t rah in which the displaceability of the firing member is 
ed by the adjustment of a stop-lever in such a manner 


that it is possible to adapt the weapon for single firing or for 








automatic firing, or to lock the mechanism in a safety position. 
An important feature of the improved mechanism is the inter- 
position, between the trigger and an intermediate lever actuating 
the sear, of a trigger-bar which is unconnected with either of 
these By my and which is adapted to have the length and direc- 
tion its stroke controlled by the stop-lever, as hereinafter 
explained. When the indicator is set to the point E for single 
firing, if the trigger 1 be pone, the trigger-bar 2 will move for- 
ward to such an extent that its projection 11 will strike against 
the adjacent face of the stop-lever 8. It thereby releases the 
striking-pin 12 by means of the intermediate lever 5 and the sear 
7. At the same time, however, under the ure of the inclined 
face of the slot 13 against the bolt 4, the nose 14 of the trigger- 
bar is de to such an extent that the intermediate lever is 
able to pass over the said nose 14 and return to its previous posi- 
tion as soon as the release of the striking-pin has taken place 
(Fig. 2). If the trigger 1 be released, the firing-rod is again pressed 
back by the spring 3. The nose 14 therefore rises, owing to the 
inclined face of the opening 13, and comes in front of the inter- 
mediate lever 5. The firing-rod therefore returns to the position 
shown in Fig. 1. For automatic firing, the indicator 9 is turned to 
the point S (Fig. 3), and the trigger 1 is held in this position either 
by hand or by means of some appropriate device during the whole 
period of automatic firing. e faces of the stop-lever 8 coming 
against the trigger-bar are situated at such an interval from the 
axis of this lever that the trigger-bar performs a shorter move- 
ment than before, and it cannot therefore be displaced down- 
wards to such an extent as the “snapping” of the intermediate 
lever would necessitate. The intermediate lever does, however, 
oscillate sufficiently to rotate the sear 7 far enough to release the 
striking-pin ; but it remains in this rocked position as long as the 
trigger is held. Accordingly, as often as the reciprocating breech- 
block 15 moves forward, the striking-pin is automatically released. 
Finally, if by adjusting the indicator so that it occupies the posi- 
tion G, the stop-lever is ca to assume the position represented 
in Fig. 4, and the weapon is locked. The intervals between the 
faces on the stop-lever, which are now operative, are then such 
that the trigger-bar is either unable to effect any movement or 
its displacement is not sufficient to disturb the intermediate 
lever or to release the striking pin. At the same time the seat or 
notch 16 of the stop-lever comes over the nose 17 on the inter- 
mediate lever and prevents its accidental displacement. (Sealed 
February 22, 1906.) 


HYDRAULIC MACHINERY. 
11,735. Schaffer and Budenberg, Limited, Man- 


road vehicles, with the object of readily compensating for the 
stretching of the outer steel or metal tyres, or shrinkage of the 
wooden felloes against said tyres by the forcing of the wooden 
felloes against said tyres by im ved inclined agen action, and 
is essentially developments of the invention for which Letters 
Patent No. 8565, of 1904, were granted. According to the p 

improvements, under one arrangement the wheel is constructed 
with one rigid metal centre 1 and the outer tread surface 4 may 
be in the form of the usual hollow cylindrical tyre. The metal 
centre 1 has its outer rim 2 formed in the shape of part of a cone, 

















and has at the larger diameter of this cone a radial flange 7. The 
felloe ring 3, formed in two or more segments, is Seumed epitntele 
externally and internally as part of a cone to fit the periphery 
of the rim 2. . The outer surface of the felloe ring 3 bears on the 
—_ 4, and 4 — conical ey of same on the outer conical 
sha part of the:im 2. Screwed bolts 6 passing through the 
madlal flange 7 on the rim 2 of centre piece 1, an throwet, the 
felloe ring 3, draw, when tightened up, the felloe ring 8 up the 
cone, so compressing it against the tyre 4, and taking up stretch 
in the tyre, or compensating for shrinkage of the wood felloe sez- 
ments. (Sealed February 22, 1906.) 


6424. S. E. Alley and D. H. Simpson, Polmadie. 
Differential Gear. (8 Figs.) March 27, 1905.—This inven- 
tion has reference to and comprises improvements in and ‘re- 
lating to differential gear for motor-cars, and has for its object 
to effect the locking together of the wheels, which are connected 
by diff tial gear so as to make them revolve ther, and 





chester. (Schafer and ey G.m.b.H., Magdeburg- 
Buckau, Germany.) Measuring Hydraulic Pressure. 
(8 Figs.) June 5, 1905.—This invention relates to that class of 
apparatus by means of which hydraulic and other fluid pressures 
can be indicated and measured by weights, and in which one or 
more reducing differential pistons are employed for the purpose 
of reducing the measuring load. These improvements have for 
their objects to simplify the construction of such apparatus, and 
to render them more certain in their action. In an apparatus 
constructed to “embody these improvements, a single main re- 
ducing piston is employed in conjunction with an auxiliary 
plunger or ordinary piston. Either the main reducing piston or 
the auxiliary piston may carry the measuring weights. In either 
case the fluid pressure to be measured acts directly upon the 
smaller area of the reducing-piston, the larger area of which in 
turn acts upon a fluid contained between it and the auxiliary 
—-. pistons or plungers are cylindrical, and the re- 
ucing pistons have two diameters-which respectively are capable 

of reciprocation in corresponding co-axial cylinders. This con- 
struction permits the use of flexible plates and diaphragms 
hitherto employed to be dispensed with, and simplifies the con- 
struction. In Figs. 1 and 2 the reducing-piston aof the measuring 
apparatus is provided with a downward axial extension b of reduced 
meter, which passes through the lower end of the cylinder. 

A shoulder c is thus formed, on or against which the liquid under 
ressure presses or acts. This piston occupies and is guided 

y the cylindrical chamber e, and its extension 6 occupies and is 

guided by the cylindrical chamber f in the cylinder d. The 


1. 


vu 





liquid under pressure which is to have iis pressure measured 
in or out of the a) tus through an opening g. Pre- 
erably that part of the cylinder where the chambers e, f and the 
opening g meet is made of larger diameter than the fart ¢, to 
enable grinding of the inner surfaces of the chambers e, / to be 
effected easily. To the extension ) there is attached a hook h, 
from which hook the scales i are suspended. One form of au 
devices to enable high ga to be measured with small 
weights is illustrated in Fig. 1. A space m left at the top of the 
cylinder d above the piston a communicates by means of the 
pire o with an auxiliary cylinder, containing a loaded piston n. 
yy means of the counterbalancing pressure thus exerted on the 
top of the piston a, the effect of the pressure exerted against the 
shoulder ¢ is d to an extent corresponding to the pres- 
sure exerted by the piston n. This latter pressure may be con- 
stant, or it may be varied or adjusted. e space under the 
piston n, in the pipe o, and above the piston a is, of course, filled 
with suitable liquid or material. In the modified ap; tus 
shown in Fig. 2, the reducing device 7, r, composed of two integral 
different sized pistons and cylinders, is employed. The reducin 
device is intercalated before the measuring device and countihed 
with it by a pipes. Into this reducing device, the water which 
is to have its pressure measured enters at t, which opening is in 
communication with the cylinder u of the smaller piston r, The 
pressure acting on the shoulder c of the measuring piston a is 
due to the pressure exerted by the larger q, an 
in ion to the areas ofthe pistons g, r. Suitable liquid is, 
of course, contained in the cylinder d and the pipe s which com- 
municates with the reducing device. (Sealed March 1, 1906.) 


MOTOR ROAD VEHICLES. 


4123. S. E. Alley and D. H. Polmadie. 
Wheels. [5 Figs.) February 28, 1905.—This invention has re- 
fi impr 8 in, or relating to, vehicle wheels, and 
more particularly those used for heavy motor wagons and other 








y 
unlocking them to allow the differential gear to act in the usual 
manner, these actions being effected by simple movements of a 
small lever. A disc 1 is keyed, or otherwise secured, on the 
outer end of the axle 2, on which one of the road wheels and 
one of the wheels of the differential gear are secured, and which 
axle passes through the tubular axis 5, on which the other 
differential wheel and the other road wheel 7 are secured and 
projects beyond the said wheel. This disc 1 has a number of 
notches 8, preferably rectangular, formed in ite periphery. A 
small curved locking lever 9 is pivoted at one end on the hub of 
the wheel 7, and bas near its frec end a square or equivalently 
thaped block 10, and this lever 9 is so arranged that the block is 
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free to enter one of the notches 8 when their positions coincide, 
and so lock the wheels together in the desired manner. A short 
supporting lever 11, as shown, or it may be an eccentric or cam- 
shaped lever, is pivoted on the wheel hub at the free end of the 
locking-lever, which, on being turned a quarter turn or there- 
abouts, lifts and holds the locking-lever 9, which reste on it, 
with its block 10 free of the disc notches 8, and so unlocks the 
road wheels The end of the locking-lever is notched or recessed 
to receive and hold the supporting lever 11. When it is desired 
to lock the wheels to turn together, thé short lever 11 is turned, 
it may be by hand by means of a spanner acting on a square, cr 
by a lever secured to it or other suitable means, so t the 
locking-lever block 10 rests cn the periphery of the disc 1 and 
falls into one of the notches 8 as soon as any differential action 
of the road wheels takes place. A spring 13, which may be as 
shown or of any other suitable form, is fitted between the hub 
and the locking-lever 9 to act on same and cause the block 10 to 
enter the notches of the disc, and hold it there as the wheel 
revolves. (Sealed March 1, 1906.) 


RAILWAYS AND TRAMWAYS. 


gn. M. B. Mountain and G. M. Gibson, Bury. 
y Standards. (2 Figs.) December 28, 1904.—These 
improvements refer to the trolley standards of electric tramcars 
alae like, and have for their object, first, to render the heads 
or upper portions of such standards more perfectly waterproof 




















than heretofore ; secondly, to simplify the number and making 
of the parts thereof; thirdly, to provide for the more ready 
examination, adjustment, and lubrication of the internal working 
rts ; and, fourthly, to reduce the friction and equalise the wear 
tween the swivelling and fixed parts. According to the inven- 
tion, the standard @ f of the usual tubular construction, with a 
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head part in two main upper and lower portions, one, the lower 
portion b, to swivel in a horizontal plane, and the other, 
the upper portion c, adapted to swivel or move in a vertical 
plane. Heretofore, the upper portion has usually been partially 
enclosed by the lower portion, with the result that rain or moisture 
could readily enter the standard; but, according to these im- 
provements, the lower ion is now encl by, or works 
within, the upper —_ which latter, acting as a sort of cap or 
housing, completely covers the moe pact of the standard. The 
upper and lower portions of the part are formed with lugs 
for carrying the trunnions or axis on which the upper portion 
fulcrummed, and at each side the lower jon is recessed or 
formed to allow room for the by which the upper 
part of the head is connected to the usual boom tension- 9. 
In the upper portion of the head is an opening ¢, through which 
the internal parts may be lubricated, examined, or adjusted ; and 
covering, as well as tightly closing, such opening is a thin re- 
movable plate, cap, or door m. Between the lower portion of 
the head part and the top of the standard a are three ball-race 
rings, one fitting tightly a depending flange of the head part ‘b, 
another lightly fitting an en part a! of the standard, and 
another lying between the other two, but loose and free to rotate 
or float between them in a horizontal plane. Between the several 
plates, which are grooved to receive them, is a series of hardened 
steel balls /, so that with the head part mounted in position, its 
weight is taken up by the balls and rings, and the friction is 
thereby reduced toa minimum. Moreover, by reason of the float- 
ring or double race the wear is equalised for all positions of the 
head. The lower portion b of the head is so formed as to be 
capable of being made in one piece, and to overlie and cover in 
the ball-races and the top end of the standard. It is also so 
formed as to ensure the interior of the standard being kept closed 
even when the trolley pole is at its lowest elevation. (Sealed 
March 8, 1906.) 


22,862. G. Gibbs, New York. Metal-Frame Rail- 
-Cars. (2 Figs.) November 6, 1905.—This invention relates 

to railway-cars, and particularly to steel passenger-cars. One of 
the objects of the invention is to provide means for efficiently fas- 
tening a car-roof to the car-body, so that any liability of moisture 
being introduced into the joints will be avoided. 2 designates a 
metallic eaves moulding, comprising a horizontal flange secured to 
the top of the side plate 1, and having an outwardly and down- 
wardly deflected flange, with an inwardly-disposed projecting edge 
intermediate ite ends, which bears inst the vertical flange of the 
side plate, and which bears intermediate its ends against the upper 
edge of the facia plate 4 riveted to the side plate and extending 
beneath the downwardly-deflected flange of the moulding, so that 
a tight joint is made at 5 by spring pressure. Of course, it is to 
be understood that any type of fastening device may be utilised 

















In order to provide 


for securin 
e of the roof-covering 6, 


a water-tight joint bet e j 
which rests upon the horizontal flange of the moulding, and the 
metallic moulding, there is provided a flasher 7 of sheet metal, 
which extends beyond the joint made by the juncture of the roof- 
ewemece= the —- the lower edge of the said flasher 
being adapted to be soldered to the deflected flange of the mould- 
ing. After the parts are thus assembled a canvas covering is ap- 
plied over the roof, the lower edge of which overlaps the upper 
edge of the flasher, and the flasher and canvas covering are then 
secured in place by suitable fastening devices. The roof is braced 
on each side of the car by a filler 9, which rests upon the horizontal 
flange of the side-plate angle, and bears against the roof-coverin; 
6, the said filler being secured in place by means of bolts. (S 
February 22, 1906.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


27,393. H. L. Davies, Annan. Furnaces. [4 Figs.) 
December 15, 1904.—This invention relates to the furnaces of 
vertical steam-generators, jally those of the kind that have 
hitherto usually been made of metal plates riveted or welded to- 
gether. In such cases the joints, where the riveting or welding is 
effected, are situated above the fire-bars, where they are subje 
to great heat, and hence are liable soon to become deranged, and 
then to give rise to much trouble and inconvenience. e chief 
object of the present invention is so to make the furnace that 
there shall be no joints above the fire-bars. In the example illus- 
trated in Fig. 1 the furaace comprises a domed or hollow hemi- 
spherically-shaped body A obtained by pressing the same from a 


the moulding to Ang side plates. 
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single steel plate, so that-it is without welded or riveted joints of 
any kind. Suitable opeunae Al, A? are provided in the body for 
ng the furnace and @habling the products of combustion to 
therefrom to the combustion chamber B, and thence to the 
tubes C of the boiler or steam-generator. The base of the 
body is e: to form a mouth or flange A’ for riveting to the 
. In the modified example illustrated by Fig. 
instead of making the said mouth or flange of the furnace in’ 
with the A, there is provided at the bottom of th 


e a 
flange base-ring A+, which is riveted thereto at a point that lies 
below the level of the fire-bars E when the furnace is in use. 
(Sealed March 1, 1906.) 





3031. P. A. W. Parkyn and A. Allen, Dukinfield. 
Superheaters. (2 Figs.) February 14, 1905.—This invention 
relates to improvements in superheatersfor steam. The improved 
superheater is com of two sets of curved tubes, each con- 
sisting of any desired number of tubes, which are placed in any 
convenient position near the back of the boiler in the flue ; and 
for these two sets of tubes the applicants —7 three headers 
only, of e prepmees d equal capacity, the middle header being in 
the form of an inverted cone with flat sides, instead of employ ing 
four headers of equal size, or three cylindrical headers of eq 
size, or two headers combined, with a large header placed between 
the two sets of tu or one long header divided or not into three 
compartments, as hitherto customary. a@ designates the boiler, 
b the flue at the back of the boiler, ¢ the inlet-pipe for the steam 
to be superheated, d the outlet pipe for the superheated steam, ¢ 
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the two sets of curved or loop tubes, f the end or side headers, 
and g the middle header. Each end header / is preferably of a 
dished form, with the small flat portion at the bottom, to which 
the straight portions of the tubes e are secured, while the middle 
header g is in the form of an inverted cone with two flat sides, 
into which the curved ends of both sets of tubes e are secured. 
Any other suitable form may be adopted for the end headers in 
combination with the special form of middle header g. The steam 
to be superheated is conducted from the boiler through the pipec 
into the first header /, from which the steam passes into the first 
set of tubes e and through them to the second header—i.e., the 
middle header g—and from this header the steam passes into the 
second set of tubes e, and after passing through them it enters 
the third header f, from which it is conveyed through the outlet 
pipe ; to the engine, or wherever required. (Sealed February 22, 


17,919. Thomas Downie, Wallasey. Feed-Water 
Filters. (2 Figs.) September 5, 1905.—This invention has refer- 
ence to filtering the feed-water supplied to steam-generators. a 
is the body of the filter, and } is a branch for the inlet of water to 
be filtered, and which connects the body a directly with the hot- 
well of the condenser of the engine or other hot-water collector or 
vessel in connection with which it works, and preferably at such a 
point that the water will flow by gravity from the hot-well or 
vessel to the filter. c isthe outlet branch for filtered water, which 
is connected directly with the supply or suction-pipe of the feed- 
pumps of the boiler. At the upper part of the case a there isa 
detachable cover d, which forms a roof to the case, and also presses 
the filtering material-holding J into, and holds them in, the 
chamber a, so as to make a joint with it ; and on the bottom of 
the case ais fixed a lower cover e, which has on it the delivery 
branch c. The filtering is contained in a plurality of compart- 
ments or chambers provided in a general container, which is 
placed and held in the case a as above described, and the water 





to be filtered is caused to pass vertically up and down through 
the depth of filtering material in the several compartments or 
chambers successively, and hence has a relatively long course to 
travel through the material, and is subjected to an extended filter- 
ing action in passing through the filter, although, in itself, the filter 
occupies only little space. In the a tus shown the filterin 
material removable container consists of a thin metal cylinder /, 
with a plurality of partition-plates A extending across it and 
dividing it up into a plurality of chambers, and the cylinder fits 
cen ly in the case a, with an annular space around it. The cylin- 
der is perforated at one point—viz., at f/—for the admission of 
water, and the successive partitions / are perforated at /!, at 
their upper and lower parts respectively, so as to cause the alter- 
nate upward and downward flow of water through the successive 
chambers. The exit of water from the last chamber or —- 
ment is by holes provided in the bottom plate i of the container, 
to which the lower edge of the cylinder / is attached, and in 
which the lower ends of the partitions / are let and fit. (Sealed 
February 22, 1906.) 


556. F. C. Pulsford, Leicester. Steam-Heating 
Apparatus. [4 Figs.) January 11, 1905.—This invention re- 
lates to steam-heating apparatus, and more especially to radiators 
wherein the supply of steam is regulated by a cut-off valve actu- 
ated by the difference in the expansion of two metals. The object 
of the invention is to provide improved means for actuating and 
adjusting the said cut-off valve, and to minimise the possibility of 
a rupture due to negligence or to failure of the reducing-valve in 
the steam-su’ pipe. In combination with the admission valve 
valve 4, by which the admission of steam to the 

or is automati controlied, is arranged within the 
interior of the radiator, and is supported concentrically with 
respect to its seat formed therein by a stem € passing loosely 
through a guide or socket cast integrally with the lower portion 
of the valve-casing. The cut-off valve 4 is carried by a pin 8 
located within one end of an expansible copper tube 9 running 
through the hollow lower part of the radiator. The tube 9 is 


secured at the other end in a fixed sleeve 12 carri the 
radiator, so that when heated by the steam it is = ey ste 
expand in the direction of the cut-off valve 4, the difference in the 
expansion of the copper rod 9 carrying the valves, and of the 
cast-iron radiator carrying the valve seat, bein Sufficient to 
operate said valve. The Sare arranged so that the ent-o 
valve is normally open, and when the tube 9 expandsas aforesaid. 
it closes the latter and cuts off the supply of steam to the 
radiator. The steam now in the radiator condenses and lowers 
the temperature of the said tube 9, causing the same to contra t 
and thereby again open the cut-off valve, in sow 
cut-off valve is actuated by the tube 9, its lift will necessarily 5 
comparatively small, so that in order to prevent any throi't; 
of the steam at the cut-off valve the admission and cut-off 
are made of different diameters, 


ea 





ing 
the ratio of which is inversely 

ional to their respective lifts of the two valves—i.c. pd 
cut-off valve 4 is made of larger diameter than the admission 
valve 3, the lift of which latter valve is arranged correspondingly 
greater than thatof the cut-off valve by means of the usual hand 


wheel 10 and screw-threaded rod 11. 
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The lift of the cut-off valve 
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4 is adjustable by hand, and for this purpose the tube 9 carrying 
the same may be made free to rotate and to move in a longitu- 
dinal direction, and the end remote from the cut-off valve may 
pass through an internally-screwed sleeve or collar fixed from 
rotation, and be squared to receive a key or spanner, whereby is 
may be rotated to adjust the lift of the cut-off valve. In the 
arrangement shown the converse to the above construction 
obtains—i.e., the tube 9 is fixed from rotation, but is free to 
move endwise, while the screwed sleeve 12, into which the end of 
the tube is screwed, is provided with a stem 13 squared to receive 
a key, whereby it may be rotated. The said sleeve is prevented 
from longitudinal displacement by the stuffing-box and gland 14, 
15, so that when rotated by hand, as aforesaid, it pushes the tube 
9 forward and backward, as the case may be, thus decreasing 
or increasing the lift of the cut-off valve, as will be understood. 
The stem 13 is preferably fitted with an index finger moving 
over a fixed indicator or dial arranged within a suitable casing 
18 at that end of the radiator. By these means it will be seen 
that the amount of steam admitted into the radiator may be 
varied accurately and at will, according to the temperature 
desired. (Sealed February 22, 1906.) 


MISCELLANEOUS. 


20,370. J. Judge, Heaton. Self-Closing Taps. 
(7 Figs.} October 9, 1905.—This invention relates to taps and 
valves of the kind wherein the valve is automatically kept closed 
by weights, springs, or the like, or by the pressure in the service 
pipes or the like, or by both combined, The invention is par- 
ticularly applicable to self-closing taps and valves of the rotary 
spindle type, comprising a lift-valve combined with a rotary disc- 
valve, and has for its object to provide improved means for pre- 
venting or reducing concussion or shock on the closing of the 
valve. According to this invention a rotary valve is. employed. 
This valve is disposed at the pressure side of the valve proper, and 
is adapted to control the supply of fluid thereto and to deliver 
the same at aredu' ure, The rotary valve is connected to 
the valve proper or the spindle thereof, so that the two valves are 
operated simultaneously, and the rotary valve is so arranged that 
it does not entirely cut off the supply of fluid to the valve proper, 
but always allows a small quantity of fluid to pass thereto. 
Within the inJet end of the casing a, or otherwise suitably fixed, 
is adiaphragm b, having ports through which the fluid is supplied 








20 370.) 


at a reduced pressure to the valve proper d. The supply of fluid 
through the ports is controlled by a rotary disc-valve, having 
corresponding ports and a square or other appro riately shaped 
spindle g, which is ted to project into and be engaged by 
a recess, sleeve, or the like in or on the end of the spindle h ot 
the valve proper d, so that the disc-valve is operated by 4 
weighted lever j on the end of the spindle / simultaneously wit 
the operation of the valve d. The areas of the ports in the dia- 
ragm b and disc-valve are so arranged in regard to the — 
erential travel of the disc-valve that, when the valve ¢ is clos - 
the disc-valve does not entirely close the ports, and allows sma 
quantity of fluid to flow therethrough to the valve d. ee 
when the weighted lever j is raised, the valves are fully open . 
and the fluid flows thro the ports to the valve d, and by th- 
same to the outlet m. n the lever j is released, the — 
are each rated by the spindle A, and the disc-val\ e gradually 
reduces the supply of the fluid to the valve d, while the con os 
cutting off of the fluid is effected by the latter, and t rt = 
advancing column of fluid is gradually brought to rest. ( ea 





February 22, 1906.) 
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SHIP-MODEL EXPERIMENTAL TANK 
AT THE CLYDEBANK SHIPYARD. 


Tne addition of a ship-model experimental tank 
to the admirably-equipped works of Messrs. Johu 
Brown and Co, Limited, at Clydebank, is but 
a further evidence of the progressive character 
of the thanagement of the concern; and its utility 
is proved by the fact that since the tank was com- 
pleted, abent two years ago, it has been kept fully 
employed 14 testing models of ships, past, preseat, 
and prospective, and of screw-propellers. 

It is a noteworthy fact that the only two properly- 
ejuipped experimental tanks in the world belonging 
t» private shipbuilding firms are situated on the 
Clyde. Of these, the first is that put down by 
Messrs. Derny at Dumbarton, while the second is 
that now under notice. One other tank is owned 
by the Norddeutscher Lloyd, and is situated at 
Bremerhaven; of the remaining nine existing 
tanks, six are Government basins, the property 
respectively of Britain, The Netherlands, Italy, 
France, Russia, and the United States of America. 
Cornell and Michigan Universities, and the Tech- 
nical High School at Charlottenburg, are each 
equipped with one. At Paris a tank is being 
constructed for the use of the Admiralty and the 
students of the University, and several others have 
been proposed in this country and in Japan. 

This universal evidence of belief in the trust- 
worthiness of experiments on the resistance of 
models as applicable to ships is in striking contrast 
to the expressed opinions of the most eminent 
naval architects of 1870, when the late Mr. William 
Froude proposed that systematic experiments on 
ship-shape models should be conducted. 

It is true that, previous to this, experiments had 
been made by individuals to find the resistance of 
bodies moving through water, and of these prob- 
ably the most exhaustive were those undertaken by- 
Colonel Beaufoy in the Greenland Dock, London, 
from 1794-98; but in all cases the appsratus used, 
and the surroundings, did not make for the 
greatest accuracy. Colonel Beaufoy conducted a 
large number of experiments, but the bodies used 
were not ship-shaped, and they were of small dimen- 
sions; some were tested submerged, and others 


floating. He arrived at interesting general results, | 


of which the following are summaries :— 

1. That the resistance to oblique surfaces does not: 
vary as the sine squared of the angle of incidence.” 

2. That for unfair bodies, such as he experimen- 
ted upon, the resistance increases faster than the 
square of the velocity. 

3. That increase of length within certain limits 
has a tendency to decrease resistance. 

4. That friction of the wetted surface enters 
largely into the resistance. 

5. That friction of the wetted surface appears to 
increase in a ratio somewhat less than that of the 
velocity squared—between V"’ and V!* 

Mr. William Froude, who perfected the system 
miny years after Beaufoy’s tentative efforts, .was 
hy profession a civil engineer, and was ia early 
life associated with Mr. Brunel on railway work. 
He retired from regular professional work in 1846, 
but, as an intimate friend of Mr. Brunel, conducted 
experiments at his request on friction, and the 
behaviour of the steamship Great Eastern at her 
launch in 1856. At the request of Mr. Brunel, and 
in reference to the Great Eastern, he also under- 
took the inquiry into the rolling of ships, which, 
alonz with his subsequent work on this subject, 
would alone entitle him to rank as a benefactor tc 
the science of naval architecture. In the 186% 
Report of the British Association, Mr. W. Froude 
is named as one of a committee of six appointed by 
that body to report on ‘The State of Existing 
Kuowledge on the Stability, Propulsion, and Sea- 
going Qualities of Ships, and as to the applica- 
tion which it may be desirable to make to Her 
Majesty's Government on these subjects.” This 
Comuniltee, in its suggestive report, recommended, 
aniong other things, that ships should be towed in 
smooth, deep water, clear to see through, and as 
tree from currents as possible, and their resistances 
asceriained by a self-recording traction dynamo- 
meter. The lochs of the West Coast of Scotland 
aud the fjords of Norway were suggested as suit- 
able places for this purpose. It was further 
recommended that the Council of the British 
Association should apply to the Admiralty to pro- 
vide tor such experiments in the summer of 1870. 

: ‘Ir. Froude signed the report, subject to explana- 
tions which he appended. In his supplementary 





report he dissented from the finding of the Com- 
mittee, so far as it related to the recommendation 
to tow ships, and gave some results of model 
experimenting which he had been independently 
conducting for many years. These were made on 
the River Dart, by towing models from a boom 
across a launch, and provided with a self-recording 
dynamometric apparatus. He concluded his report 
thus :—‘“‘ And I contend that unless the reliability of 
small-scale experiments is emphatically disproved, it 
is useless to spend vast sums of money upon full-size 
trials, which, after all, may be misdirected, unless 
the ground is thoroughly cleared beforehand by an 
exhaustive investigation on a small scale.” 

The Admiralty refused to undertake the towing 
experiments ; but, acting on the suggestion of Sir 
E. J. Reed—then Chief Constructor of the Navy— 
Mr. Froude drew up a proposal and estimate for an 
experimental establishment, which met with official 
approval. This tank, which was constructed near 
Mr. Froude’s house at Chelston Cross, Torquay, 
was 300 ft. long. The sides were asphalted earth 
slopes, the roof springing from the ground ; it was 
a cheaply-made structure, and was not intended 
to become a permanent department of the Admi- 
ralty. This, then, was the origin of the first 
properly-eyuipped undertaking for experimenting 
on ship-model resistance. Mr. J. Scott-Russell en- 
couraged him in his work so far as investigating the 
comparative results of models, but said that from 
exhaustive experiments which he had himself made, 
it was his opinion that ‘experiments with small 
models were no good for large ships.”. Mr. Froude 
soon disproved this almost general opinion, when he 
predicted from model tests the tow-rope resistanve 
at various speeds of H M.S. Greyhound, and verified 
it by towing the ship herself. He confirmed by 
experiments what he had found mathematically, 
that so far as ‘‘residuary”’ resistance was con- 
cerned the law of comparison held, This law had 
been enunciated from mathematical reasoning -by 
Newton in his ‘‘ Principle of Similitude,” and had 
been rediscovered by Reech, Directeur de 
I’Kcole d@’ Application du Génie Maritime, some time 
previously, but Mr. Froude was unaware of this at 
the time he first laid down the principle. 

He a'so investigated by —— the fric. 
tional resistances of planes of different surfaces of 
length, from 2 ft. to 50 ft., on being towed through 
fresh water at various speeds, and deduced the 
following :— 

1. The mean resistance in pounds per square 
foot over the whole surface, for each length, at 
600 ft. per minute. 

2. The mean resistance:in pounds per square foot 
over the last foot of length in each case, at the 
same speed. 

3. The power of the speed according to which 
the resistance varies. 

This series of results was further elaborated to 
include variation of density and temperature in 
water, and as modified is in constant use among 
nival architects of the present day. It is unfor- 
tunate, perhaps, that greater lengths than 50 ft. 
were not tried, but from the nature of the curve of 
frictional coefticients it is easy to prolong it. Ex- 
periments on long planes are, however, required ; 
and these, of course, would have to be conducted 
in open water, as there are no tanks long enough 
in which to perform such experiments. 

Froude contributed many valuable papers to 
learned societies, and principally to the Institution 
of Naval Architects, on the properties of ships, 
their rolling, resistance, and propulsion. He also 
designed all the apparatus of the Torquay tank, 
which ina slightly modified form is copied in most 
of the present experimental] establishments. 

Mr. Froude, upon whom, in addition to other 
distinctions, the honour of Doctor of Laws had been 
conferred by the Glasgow University, died in 1879. 
His son, Mr. R. Edmund Froude, who had been his 
assistant, was appointed to carry on his work for 
the Admiralty, and a new experimental tank was 
constructed at Haslar, near Gosport ; and here it is 
appropriate to note that last week the University 
of Glasgow again honoured itself by making Mr. 
Froude an LL.D. The Haslar tank, of which the 
Clydebank one is practically a reproduction, with 
the improvements evolved by experience, required 
an experimental carriage which would span its 
whole width, and Dr. R. E. Froude designed a 
trussed structure of wooden boxings, about 4 in. 
square in cross section, made of # in. deals screwed 
together. He also improved in various details the 
hauling gear as fitted at Haslar, and rearranged the 





model shaping-machine to that now used, and as 
illustrated on page 542 (Fig. 4). Dr. R. E. Froude 
has, from time to time, made many valuable con- 
tributions to the literature of naval architecture : 
on model resistances in still water and among 
waver, on the screw-propeller, and on his ‘‘con- 
stant” system of notation of results of experiments, 
all of them masterly treatises. In the Admiralty 
experimental works, models are tested for all ships 
of the Royal Navy before their lines are finally 
determined on. 

Of the published results of tauk work other than 
that of the Froudes, notice must be taken of those 
of Mr. D. W. Taylor, naval constructor, in charge 
of the United States model basin, who has con- 
ducted extensive investigations on the shape, area, 
pitch ratio, and other variables of propellers ; and also 
of the work of Professor Durand, at Cornell. Mr. 
Taylor has devised for his towing-truck a somewhat 
ditferent means of recording resistance from that of 
the Froudes ; his mechanism for obtaining torque 
and thrust is also arranged differently. Lieutenaut- 
Colonel G. Rota, in charge of the basin at Spezzia, 
has also contributed to the literature on tank 
experiments. — 

here are many subjects still to be dealt, with 
which can only be elucidated with tank assistance. 
The problem of finding ‘*a form of least resistance,” 
which so much exercixed the minds of early naval 
architects, is still unsolved, except to this extent— 
that scientific shipbuilders now know that no one 
form of ship will be most easily driven under 
all conditions ; that ‘ta form of least resistance” 
belongs to each speed, length, and other variables 
in ship-shaped bodies. 

Mr. J. Scott-Russell deduced his celebrated 
‘*wave-line form of least disturbance and pro- 
bable least resistance” from the following axioms 
he laid down :— 

1. I assume that the form of least resistance 
should be such as to remove the particles of water 
out of the way of the ship, just sufficiently far to let 
the largest section pass, and not a jot farther. 

2. That the ship, finding the particles in her 
way at rest, should leave them at rest in the new 
place to which they are moved. 

3. That the time in which the movement has to be 
accomplished being given, the force to accomplish 
it should be a constant force, and the least possible 

It is essential in conducting systematic investiga- 
tions intoagsista ‘of ships that systematic series 
of designs be d, introducing gradual differences 
in fotm,and*some such method of obtaining im- 
inetsedtarea:And lwad-line curves as that advocated 
hy Scott-Russell must be adopted. Mr. D. W. 
Taylor has devised formule by the aid of which a 
set of lines can be turned out to fulfil any rational 
conditions—‘‘ machine-made” lines he calls them ; 
by filling-in in the formule certain coefficients, the 
water-line will exhibit corresponding characteristics. 

At Clydebank tank, which is under the direction 
of Mr. W. J. Luke, formerly a constructor at the 
Admiralty and~lecturer on naval architecture at 
Greenwich College, a systematic method of design- 
ing has also been devised, whereby a set of lines to 
fulfil given conditions can bé quickly turned out. 
Necessarily, the form obtained by such means as 
this cannot always be the best, but it is considered 
advisable to have such a method at command. In 
time, if series of tank experiments were conducted 
to find resistances for admittedly good forms with 
varying dimensions and s 8, a mass of informa- 
tion would be accumulated, from which for all prob- 
able dimensions the effective horse-power required 
to drive the majority of proposed ships could be 
definitely foretold. This method would necessitate 
the doing of a great deal of work before a suffi- 
cient range would be covered. The alternative to 
this is to test each design as it is made for a pro- 
posed ship, and this is done at Clydebank ; but 
whenever opportunity offers, a series as above de- 
scribed is experimented with. 

At the Glasgow meeting of the Institution of 
Naval Architects, in 1901, it was resolved to under- 
take the building and equipping of a tank to supply 
information to any one willing to pay for it; the 
site selected was in Bushey Park, London, and it 
was to be run in connection with the National 
Physical sewer on fh sufficient funds were, how- 
ever, not subscribed. Sir William White, K.C.B., 
championed the cause of such an experimental tank 
for research work on fluid resistances and ship pro- 
pulsion in a contribution to the Institution of Naval 
Architects in 1904, and he outlined the nature of 
the research work that might be undertaken ; it may 
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thus be summarised :—1l. Ship forms—the resist- 
ances or their functions for systematic series, with 
varying ratios between the dimensions; varying 
coetficients of fineness ; and various longitudinal 
positions of the centre of buoyancy. 2. Frictional 
experiments—to corroborate or amend the results 
obtained by the Froudes ; to compare the frictional 
resistance of ship-shaped forms and plane areas of 
equal lengths ; to obtain comparisons of the resist- 
ances of surfaces coated with various compositions. 
3. Screw-propellers. 4. Air resistances. 5. Influ- 
ence of depth of water on resistance. 6. Forms of 
ships and rudders as affecting manwuvring. 7. 
Investigations of novel 9g for radical changes 
in the forms of ships. 8. Experiments on stability 
and rolling. 

The experiments on screw-propellers, to be com- 
prehensive, would give the thrusts and efticiencies 
for variations in shape, pitch ratio, and blade area 


1. The direction of the stream-line wake which 
follows the form of the ship, and is oblique to the 
line of the shaft. 

2. The variation in velocity of this wake over a 
horizontal section of the propeller disc and over a 
vertical one. 

3. The variation in velocity of wave particles, 
those above going forward, and those below going 
aft. 

4. The effect on the propeller of the frame- 
bossing or other means of supporting the shaft. 

5. The effect of the propeller boss. 

All these conditions can be reproduced in tank 
experiments, and the thrust and other particulars 
obtained. 

Proceeding to a detailed description of the tank 
at Clydebank, Figs. 1, 2, and 3 on our two-page plate 
show interior views of the building. The waterway 
extends for 445 ft., of which 400 ft. is deep, varying 

















proper, provides accommodation for a large drawing. 
office, a tracer’s room, and superintendent's office, 
with the necessary fireproof record-rooms, ‘c. 
Adjoining the tank and in communication with it 
is a complete new department for model-makers. 
These assist in the work of the tank by making 
cores for the casting of paraffin wax models, and 
in fairing down the latter when they come from 
the shaping machine. 

As it is very necessary to keep the temperature 
of the tank at or about a uniform degree, winter 
and summer, a complete system of hot-water 
piping is installed, and the heat is controlled at 
the calorifiers, of which there are two at the north 
end and one at the south end of the building, in 
rooms for the purpose. The offices and shops are 
heated on the same system with pipes and 
radiators. 

Light is admitted to the tank by windows on 
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in terms of slip per cent. Experiments are re- 
quired to determine the effect on their performances 
of change of positions of propellers, to find the 
wake factors in various positions, and on inward 
and outward turning screws, Experiments might 
also be made with smail and large propellers 
of the same model, to see if the ordinary law of 
comparison relates their performances, and, if not, 
to find the laws that do. It is expected that 
the edge and frictional effects differ in a manner 
not yet fully investigated. At Washington, experi- 
ments have been conducted on propellers varying 
in the section of the blades, and the results have 
been published, 

When we remember the conditions under which 
a screw-propeller behind a ship acts, it is evident 
that exact calculation alone will not supply us with 
the solution of thrust and efficiency for yiven re- 
volutions, The indeterminants in the case of a 
wing propeller are ;— 


from 9 ft. at the north end to 10 ft. at the south end. 
This fall of 1 ft. is gradual, and is for the purpose 
of drainage when emptying. The breadth is uni- 
formly 20 ft. At the north end there are wet and 
dry docks; of the wet docks, one is for storing 
models, and the other, placed between the dry 
docks, is used for loading and trimming purposes. 
The towing-truck can be run over the central dry 
dock, and the dynamometer and propeller gears 
examined from it; the latter must be raised to 
clear the dock-sill. Ballast bags and some spare 
parts are stowed in both dry docks. At the south 
end there is a sloping beach, 25 ft. long, to assist 
in breaking up the waves formed by the passage of 
a model through the water. A recess, however, 
is left up the middle, to prevent screws or models 
being run aground. The basin, which is rectangular 
in cross-section, is formed of concrete, with expanded 
metal and puddled clay backing. 





The building is of brick, and, besides the tank 





both sides, and from the roof, which is in great 
rt of glass; while a complete system of electric 
fighting is installed throughout the buildings. 

The models used are generally about 15 ft. long, 
although exception is made in the case of high- 
speed torpedo-boat destroyers, when the length is 
about 11 ft. The model of the new 760-ft. Cunard 
liner, which is to steam at 25 knots on trial, was 
made to a scale of jxth, being 15.83 ft. in length ; 
the speed of this model corresponding to 25 knots 
was 365 ft. per minute, or about 3} knots ; but 
models are always run over a range of speeds lower 
and higher than that proportionate to the trial speed 
of the ship, and they are run at these speeds in 
three or five conditions of displacement, so that 
complete information relating to displacement, 
8 , and resistance is obtained for each model. 
Figs. 1 and 2 show the north end of the tank. 1 he 
melting-Loxes are supported on the wal]. Paraffin 
wax with a small addition of beeswax is melted 
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in the upper box and strained into the lower or 
storage one ; from there it is run off through pipes 
into a mould in the clay, or casting-box, the mould 
being carefully prepared to the shape required for 
the model, with a margin allowed, and having a 
core of lath and canvas to regulate the thickness. 
When the casting has sufficiently set, it is levelled 
on the top and carried to the cutting or shaping- 
machine (Fig. 4 on page 542), by means of lifting 
gear with a differential pulley, and running on an 
overhead rail. As part of the cutting-machine 
there is a wheeled carriage on planed rails, in which 
the casting is placed, secu at the middle line, 
keel upwards, while in front there is a table on which 
a half-breadth plan of the ship is pinned. Two 
cutters, which, when at work, rotate at about 2500 
revolutions per minute, are adjustable about the 
centre line of the carriage, and in a vertical direc- 
tion. The cutters are rotated by belt and rope 
gearing from a 24-brake-horse-power motor, run- 
ning at about 1150 revolutions. Underneath the 
carriage, for its whole length, extends a copper 
pipe, 3-in. in internal diameter ; a piano wire passes 
through it and carries a pair of hydraulic pistons of 
leather, the wire passing out of the ends of this 
cylinder through packing glands. The wire is then 
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the cutters were run too far into the wax, so as to 
give much resistance to the travel of the model, the 
oil pom would be overcome, and the carriage 
would stop; with other gearing, where no such 
provision exists, under similar circumstances, the 
cutter spindles might bend or break. 

The table on which the half-breadth _— is placed 
is caused to move in conjunction with the carriage 
by wheel gearing, and, by using suitable change- 
wheels, any desirable relation of travel can be got. 
A hand-wheel controls the vertical movement of 
the cutters ; they are set to their proper height at 
the commencement of cutting each water line. The 
wheel, shown grasped by the operator in Fig. 4, 
controls the out-and-in motion of the cutters, 
which, in turn, impart a similar motion to the 
tracing pointer at the drawing. This movement is 
conveyed by means of a pantograph ; and, by adjust- 
ing the fulcrum of this latter, any desirable rela- 
tion of travel can be obtained between the tracing- 
pointer and the cutters. 

The tracing-pointer is a reproduction of the path 
of the points of the cutter-blades. These describe 
a circle 6 in. in diameter, and this circle is reduced 
in the ratio of the size of the cutting plan to the 
size of the model; as is generally the case, the 
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led round a horizontal guide-wheel, 3 ft. in dia- 
meter, placed at each end under the carriage. The 
ends of the wire are taken back and fixed to the 
carriage at its mid-length. 

Pipe connections are made to each end of the 
cylinder from a valve-box, which is in turn connected 
toa pump-chamber and reservoir. This pump is 
of the rotary paddle type, working on a vertical 
spindle, and is geared off the main countershaft. 
The cylinder, pump, and their connections are 
filled with paraffin oil, and when the pump is work- 
ing it forces this at a pressure of 15 lb. per square 
inch to one end of the cylinder. The piston is 
thus caused to move, carrying the wire and the 
carriage with it. The oil from the exhaust end of 
the cylinder is forced up and into thereservoir. By 
manipulating the valve, the pressure can be applied 
to either end of the cylinder at will, and one or 
other direction of motion is thus given to the car- 
riage and model. 

Water-lines are cut from midships to the ends, 
So that if the cutters are not fed in far enough at 
any place, material is left on, and the error can 
remedied by going over the part again ; if cutting 
were done from the ends to midships, and the 
cutters not screwed out fast enough, a hole would 
be made in the model. 

The oil-pump gives uniformity of travel to the 
model, and there is no backlash to take up; if 





cutting plan is drawn on one scale for length and 
another for breadth, when the tracing - pointer 
becomes an ellipse. As the table and carriage 
move along, this ellipse is kept touching the water 
line on the drawing, to which the cutters are set 
for height, when the cutter circle will touch the 
corresponding water line on the model, and remove 
the superfluous wax.* Thus, by making mechanical 
adjustments, models can be cut from one set of 
lines to any proportions of length, breadth, and 
draught. 

When a model has been through the cutting- 
machine, it presents an appearance of terraced steps, 
and is not smooth, like the one shown in Fig.1. As 
previously remarked, the model-makers finish the 
models by hand to the water-lines cut; these 
latter are usually about ? in. apart on the side, and 
closer at the bilge and on the rise of floor. When 
finished, the model is accurately weighed, as shown 
in Fig. 5, annexed, and is then launched. 

When about to be tested, the model is loaded to 
the proper draught, as measured by needle-point 
gauges off a defined freeboard line. When not 
in use, models are submerged, to prevent them 
from changing shape, owing to unequal loading. 


* For further detailed information of this machine, see 
the Lae read by Dr. R. E. Froude, at the Institution 
of Mechanical Engineers, 1893. ENGINEERING, vol. lv., 
pages 156 and 329, 


The dynamometer and screw-trucks are illus- 
trated in Fig. 3 on the two- late ; the main 
structure is built of light w xing, thereby 
getting the maximum stiffness for weight. The 
carriage and the gears are similar to those ‘at the 
Government experimental tank at Haslar; there 
are, however, some slight improvements. 

This is, as yet, the only electrically-driven tank 
carriage in this country, motive power in the other 
cases being supplied by. a rope driven from a 
winding engine. Current is supplied from one of 
the yard power-stations, but as it would be too 
irregular if applied direct, it is passed through a 
motor generator into accumulators, from which it 
is again discharged through the motor generator at 
a suitable and regular voltage, and delivered to the 
tank. The trolley wiring is on the Ward-Leonard 
system, which has the advantage of delivering 
current at a constant voltage throughout a run 
down the tank—a very n requirement when 
it is essential to maintain uniformity of speed. 

Two 6-brake-horse-power motors drive the car- 
riage, and from shafts connected to the wheel 
cord leads are taken to rotate the resistance record- 
drums and trim cylinders on the main truck, and 
to drive the screw-propellers and rotate the 
record-drum on the screw-truck. Automatic cut- 
offs for the motive power are fitted on the top of 
the carriage, being operated by fixed strikers on 
the roof-beams, one near each end. of the tank. 
When these strikers engage the triggers, the 
driving current is cut off and the electrical brakes 
are put on. 

The record drums and trim cylinders are so 
geared as to make one revolution in the length of 
the tank, at whatever speed the carriage may 
travel. By using various pulleys provided for the 
purpose, a wide range is possible in the number of 
revolutions given to an experimental propeller or 
propellers for any required speed of model. 

The method of measuring the resistance of a 
model is that used by the late Dr.- Froude, of 
recording graphically the extension of an accu- 
rately-made spiral spring. The extension is magni- 
fied twelve times, and each spring is standardised in 
position before use. Fig. 6, page 544, is a diagram- 
matic representation of the apparatus for recording 
resistance. The drag of the model pulls horizontally 
at B, and produces at Da parallel, equal, and oppo- 
site motion to thatat B. This extends the spring 8 
until equilibrium is produced ; F is moved propor- 
tionately to its distance from A, the fulcrum, and the 
movement of F produces a magnified and opposite 
movement of the point G. A balanced pen-rod is 
carried at G, and the pen records on the drum the 
horizontal component of the movement of G. The 
bearings at B, C, and D are equidistant from A ; 
these are all knife-edges, and a 1-]b. weight hung 
at C will produce the same extension of the pen- 
rod along the drum as a 1 lb. horizontal pull at B. 
By hanging known weights at C, a scale for valuing 
resistance diagrams is constructed. 

A model is shown in the illustration, Fig. 3, in 
place below the truck; at the bow and stern are 
guides to prevent it ‘‘ yawing,” but not in any way 
to pull or retard it. The operator holds the model 
by means of two vertical levers until the truck has 
attained a uniform speed, when he allows tle 
model to pull on the dynamometer, letting it go 
gradually. On one side of the tank, from north to 
south, are ‘‘mile-posts” — small contact-makers 
alongside the rail, 25 ft. apart. 

On the resistance drum the following are re- 
corded :—(1) The resistance in pounds ; (2) the dis- 
tance traversed in multiples of 25 ft. ; (3) time in 
half-seconds ; (4) a measure of the current in the 
water as recorded by the revolutions of two log- 
screws running in advance of the model; (5) a 
graphic measure of speed from a strophometer, 
used for detecting any want of uniformity of 
motion; this is geared directly off the driving 
shaft. Nos. 2, 3, and 4 are recorded by pens 
actuated by electro-magnets. From Nos. 2 and 3 
speed in feet per minute ‘‘ over the land” is ob- 
tained, and, when corrected for current, speed 
‘*through the water” is got. Thus, for a given 
model at known draughts and of known displace- 
ments, the resistance in pounds and speeds in feet 
per minute are obtained. Fig. 7, page 544, shows 
a typical resistance diagram, the mean of the oscil- 
lating line being taken for the resistance. 

In special cases the trim is measured while on the 
run, by graphically recording the change of level at 
the bow and stern. There a vertical rod of alumi- 





nium is supported on a knife-edge on the boat, and 
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carries a pen at its upper extremity. This pen marks at H, which will cause a tension of 4 lb. through- 
paper on a vertical cylinder on which is traced a out the driving-cord, and P will have a downward 
datum line ; as the model is run down the tank, this force of 1 1b. acting on it. This will extend the 
cylinder revolves, and the pen marks the rise or fall spring O and move the pen-rod at G. By hanging 
of the bow or stern with regard to this datum line. on successive weights a scale can be formed. 
Alterations of trim and draught when running As the propellers exert thrust they move forward, 
are of great importance in paddle steamers, as are and carry the gurnard frame with them; this 
also wave configurations along the vessel’s side; gurnard is free to swing on its spring suspen- 
these latter can be accurately got from the model sions. A light rod connects the gurnard to B, 
experiments by photography, and the proper paddle one arm of a bell-crank lever pivoted at A, and 
float immersion given. any forward motion of the propellers produces an 
On the screw-truck time, distance, and revolu- | extension of the spiral spring S and a movement of 
tions of the ag Of mga ger are recorded on the the point D carrying the thrust-pen rod. By 
rotating drum by the aid of electro-magnets with hanging on known weights at C, when the carriage 
pen-arms attached. ‘‘ Thrust” and ‘ belt” in is at rest, a thrust scale can be formed. As AC = 


pounds are weighed by means of spiral springs, and 2A B, 1 lb. thrust of the propellers will have the | 


autographically recorded. Fig. 8 is a typical screw- same effect on the thrust-pen as 4 1b. weight hung 


truck diagram. 
Fig. 9 is a diagrammatic representation of the} 


jon at C. The scale must be marked accordingly. 
Many refinements are introduced to reduce 


quired for the propeller blade. In this mould three 
or more blades with partial bosses are then cast 
‘of a white metal. The bosses are cutand the three 
blades assembled on a mandrel ; they may then be 
‘* sweated” together with solder, and finished as 
a complete three-bladed propeller, or used on the 
‘mandrel as the pattern of one. If the latter, a 
further mould for both faces is made of plaster-of- 
paris, and one or more complete propellers cast there- 
| from ; in Fig. 5 there is showa sucha mould, and a 
‘number of propellers that have been used experi- 
mentally. A light lathe, also shown, is found very 
useful in ‘‘tipping up,” boring and finishing the 
bosses of propellers, and in the general work of the 
department. 

The results of all model experiments are first 
| plotted in curves of resistance in pounds on a base 
of speed in feet per minute. Afterwards they are 
| reduced to the ‘‘ constant ” system introduced by 


apparatus for recording ‘‘ belt ” and ‘‘ thrust.” The | friction, such as ball-bearings, &c., and the masses Dr. R. E. Froude. All model results are worked 
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wheel N is rotated by a lead from the main driving- 
wheels of the carriage, and by introducing suitable 
gearing any desired number of revolutions of this 
wheel can be obtained. This wheel N is always 
rotated in the direction indicated in the diagram 
when driving the screws either left or right-handed. 
This ensures an extension of the spiral spring O, 
and not a compression. If T be the tension in the 
cord on the driving side, and) ¢ the tension in the 
cord on the slack side, the net effective driving 
force acting on the peripheries of the pulleys W 
is, of course, T—t. The downward pull on the 
pulley P is equal to 2 T, and this causes an exten- 
sion of the spring O, which is recorded by the 
movement of the pen-rod G. On the other hand, 
the slack portion of the cord passes over the pulley 
H, which is pulled downwards with a force 2 t, the 
value of this force being determined by the weight 
M, applied to the lever HL. To standardise the 
spring O, the wheel N must be unclutched from 
the shaft that carries it, and allowed to rotate 
freely. If then a known weight—say, 1 lb.—is 





hung on at L, it will give an upward force of 1 Ib. 
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of the gurnard and shafting are balanced by weights 
about the upper watch springs. 

Idle ‘*thrust” and ‘‘ belt'”—i.e., with the pro- 
pellers off—are recorded under the same conditions 
as gross ‘‘ thrust ” and ‘‘ belt,” and the net value 
of these due to the presence of the propellers 
ascertained. Friction due to the load of the pro- 
pellers can also be allowed for. By the aid of this 
part of the apparatus such problems can be solved 
as ‘‘ propeller efficiencies,” associated with definite 
‘thrusts ;” while, in conjunction with the main 
truck, the following can be ascertained :—‘*‘ Wake 
factors,” ‘‘thrust deductions,” and ‘‘ hull effi- 
ciencies.” The tank carriage, with its apparatus, 
and the cutting-machine were constructed by 
Messrs. Kelso and Co., Oxford-street, Glasgow. 

Oue corner of the tank building is devoted to the 
making of propellers ; this is illustrated in Fig. 5, 
page 543. Gia moulds are swept up to a given pitch 
ratio in the same manner as for full-sized propellers ; 
a boss is introduced, and a plaster-of-paris cast is 
taken from the clay. A complementary casting is 
made from this, and dug out to the thickness re- 
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up for a standard length of ship, and values of ( C) 
are plotted in terms of (K). Also iso—(K) curves 
are constructed, giving (C) values on a basis of (M). 


(C) is a rate of power, and is equal to aot; 427.1. 
V__0,5834. 
Atv" 
(M) is a length constant, and is given by - ~ 0.3057. 
A 
Curves of E.H.-P. in terms of knots are also 
constructed, but the value of the design is decided 
from its (C) value in terms of (K) for the particular 
length of ship. (C) is made up of two parts : (C)w, 
that part representing the wave-making resistance 
of the ship or the model, since (C)w is independent 
of scale, and (C)s , that part representing the sur- 
face friction of the particular ship. These two 
parts are plotted so that each can be read off quickly, 
and the latter converted for another length of ship 
if necessary. 
Tank experiments can only supply values of 


(K) is a rate of speed, and is equal to 
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effective horse-power for given forms ; to get the 
corresponding indicated horse-power, a propulsive 
coefficient has to be used. This is purely a matter 
of judgment, based on previous experience with 
similar ships and engines, although the introduction 
of turbines renders a knowledge of the effective 
horse-power more desirable than the indicated 
horse-power, as used in reciprocating engines. 
Still, it cannot be too strongly enforced that pro- 
gressive speed trials should be conducted with the 
greatest care, and the results critically analysed. 
Otherwise, propulsive coefficients cannot be accu- 
rately obtained, especially as the range they may 
cover is considerable. 

In the larger drawing-oftice of the tank establish- 
ment is a slab, 20 ft. by 4 ft. 6 in., of white Sicilian 
marble, for laying down and fairing the lines of 
new designs, with smaller slabs for the body plans. 
Much of the routine office work is simplified by the 
use of such instruments as planimeters, integraters, 
the integraph, and pantograph. 

The acquisition of a department such as is 
above described gives to Messrs. John Brown and 
Co., Limited, a decided advantage in investigating 
the problems of the best form and proportions for 
any required vessel, and aids much in guiding the 
choice of the most suitable propellers for each ship. 
At this time, when-the steam-turbine is replacing the 
reciprocating engine, it is especially useful to be 
able to find the effective horse-power from model 
experiments, rather than to have to work entirely 
from former experiences of indicated horse-power 
in reciprocating engines. The high number of 
revolutions necessary for turbine efticiency causes 
modifications in the design of suitable propellers, 
so that previous practice has to be departed from ; 
tank experiments can be relied on to supply the 
necessary information to go upon. 

In all problems connected with designs of ships’ 
forms and propellers, where any new features are 
introduced, this new department will be of great 
assistance in supplying definite information, so that 
this addition to the works of Messrs. John Brown 
and Co., Limited, should prove a good investment. 
Not only will it enable them to predict power 
without allowing an unnecessary margin of safety, 
having selected an economical form of ship and 
efficient propeller, but it will enable them to under- 
take with confidence contracts that might otherwise 
be declined as of a speculative nature. 








THE ANATOMY OF BRIDGEWORK.— 
No. XIITT.* 


By W. H. Torres, Assoc. M. Inst. C.E. 
Lire or Bripges—ReELatTiIvE MERIts. 


Tue life of bridges of differing materials has been 
incidentally touched upon by the examples quoted, 
in dealing with each class of structure. It will be 
useful to recapitulate some of the facts adduced, 
and to compare the terms of life so far as they ap- 
pear to be indicated ; but in doing this it is neces- 
sary to remember that the life of a bridge of any 
one material is inseparably connected with its own 
private history. The duration of any such struc- 
ture may be limited by adverse conditions, peculiar 
to the case considered, by defects of design, mate- 
rial, or workmanship—present from the first—or by 
neglect, overloading, or accident, making up its 
later record. 

With the exception of timber structures it is 
difficult to find any class of bridges furnishing 
examples which have reached the limit of life, 
independently of the evils named, and, as a result, 
of unavoidable decrepitude. There are none the 
less influences at work tending to this condition, 
and which it is too much to expect can in all cases 
be foreseen or completely guarded against, such as 
the shifting or scouring of river-beds, settlement 
of foundations, natural decay, and minor faults in 
design, which even in the most capable hands may 
be expected ever to fall short of perfection. At 
the best, then, the life of any structure, though 
long, must have a limit. With bridges of more 
average or inferior qualities the life may be posi- 
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sand V. on February i0, 1905; No. VI. on March 3, 
mon ; No. VII. on April 14, 1905 ; No. VIII. on June 9, 

%05 ; No. IX. on August 11, 1905; No. X. on Sept- 


ember 22, 1905. ; No, X ‘ 
on March 16, o. XL. on January 12; and No. XII. 





tively short, even without the destructive influence 
of overloading. 

Dealing with instances of metallic bridges, the 
subjoined table gives the time each had been in 
existence when removed, and some indication of 
the reason for its condemnation. Those marked 
with an asterisk were cases of pronounced high 
stress. From a study of the table it appears that in 
actual practice, making no excuses of any sort, the 
length of life of the wrought-iron bridges specified 
varied between twelve and thirty-six years; but 
these figures apply to this collection of cases only. 
It is to be remarked that many other bridges out- 
lasted these, and are likely to continue reliable. 
These results show, then, no more than that some 
wrought-iron bridges are short-lived, having, in 
fact, been selected as examples of this. Longer- 
lived exceptions are useful, as indicating that the 
durability of such structures is by no means so 
limited as the table would suggest. It is to be ob- 
served that, as design and maintenance are now 
better and more generally understood than when 
experience was largely wanting, it is to be expected 
that later examples will show no such poor results. 

Of steel bridges little can be said because of the 
limited time this material has been in use; but 
the generally acknowledged belief, quite in agree- 
ment with the writer’s observation, that steel rusts 
more freely than wrought iron, suggests that such 
bridges will have a shorter lease of life, the more 
so that the surface-to-section ratio is also greater 
for higher unit stresses, though other adverse 
influences are much the same for one material as 
for the other. 

Of cast-iron structures but few cases have been 
given ; of these, cast-iron arches have been noticed 
as developing defects which led to reconstruction, 
or to limiting the loads to be carried. Plain cast- 
iron girders, on the other hand, have never, under 
the writer’s direct observation, been removed for 
apy other reason than because they were cast-iron, 
or from overstress due to the growth of loads; 
never from defects or wasting, though it is not sug- 
gested no such cases exist. The writer has no evi- 
dence which points to what may be the limit of life 
of a good cast-iron girder fairly treated. 


Examples of Life of Metallic Bridges. 


Reference to _ 

















Description. Span. Age. Defect. ENGINEERING. 
ft. in. years | 
Wrought Iron. 
Plate girders ..| (?) 12 | Loose rivets | 
*Ditto 35 0} 12 | Ditto Vol. Ixxix., p. 104. 
Ditto ..|55 0) 14 ‘Rust. Distortion Vol. Ixxix., p. 267. 
Trough girders| 11 © 16 Loose rivets (Vol. Ixxix., p. 103. 
| Cracked webs | 
Plate girders ..| (?) 22 | Loose rivets | 
Twin girders +] 81 € 23 |Weak. yn ae Ixxviii., p. 673. 
| we 
Ditto ..| 35 6 28 |Weak. Distorted|Vol. Ixxix., p. 267. 
Plate girders..| 42 © 23 | Loose rivets (Vol. Ixxviii., p. 773. 
Cracked webs 
Ditto 72 0, 29 | Weak Loose Vol. Ixxix., p. 104. 
ve 
Ditto .. 47 € 24 | Distortion (Vol. Ixxviii. p. 671. 
*Ditto .| 832 0 32 |Rust. a, Vol. Ixxviii., p. 673. 
webs 
Ditto .. 25 0 36 Weak Vol. xxxix., p. 170. 
Steel. 
*Trough = gir- | 15 | 32 | Weak. Rusted | Vol. Ixxix., p. 171. 
ders.. ia | 
Cast Iron. 
*Girders --| 33 0} 36 Weak Vol. Ixxxi., p. 87. 
Girders, cast- 
iron piles ..| (?) 44 Ditto 
Arches .. 45 0| 55 Crack. Settle- Vol. Ixxxi., p. 37. 
| ment 
Ditto ..100 0| 62 Crack. Defor-|Vol. Ixxix., p. 268. 


mation 


With timber bridges the length of life appears to 
be about twenty-five years, but this is very largely 
dependent upon the question of maintenance, and 
may range from fifteen to thirty-five years. It is 
manifest that repairs, when extensive, and con- 
sisting of the renewal of the more essential parts 
of the structure, border upon reconstruction, and 
may be continued indefinitely. The length of life 
in ordinary cases, and for the timbers commonly 
used in this country, may, for railway bridges, be 
taken as stated, though for highway bridges pos- 
sibly longer. 

Of masonry bridges little is to be said but that 
it is only in cases of bad work or material—with, 
perhaps, vibration or settlement—that these have 
a shortness of life comparable with that of defec- 
tive metallic bridges. Where these adverse con- 
ditions obtain, heavy repairs may be necessary 





before the structure is many years old ; but, under 
reasonably fair conditions, bridges of masonry may 
be expected to outlast structures in any other 
material. Apart from road-bridges, which are 
admittedly long-lived, there are a large number of 
railway bridges and viaducts of masonry-which, 
despite heavy loads and vibration, have been in use 
for the past seventy years. 

Dealing with the cost of maintenance, this with 
bridges of wrought iron or steel should result 
simply from scraping and painting, with such other 
incidental work as may be necessary on the sub- 
sidiary materials used in the structure. The cost 
of painting will vary with the height and character 
of the bridge, and the amount of scaffolding, if 
any, and may be from 5d. to 1s. or more per square 
yard ; this if distributed over five years, a not-un- 
usual interval between each painting, works out at 
an appreciable figure, which may vary from one-third 
to one per cent. of the first cost per annum. The 
yearly cost of painting steel-work will,.for shorter 
intervals, come to a somewhat higher figure. 
Serious occasional items of expense are those which 
should not be necessary, repairs and possibly 
strengthening, which may raise the total cost of 
maintenance very considerably. 

Cast-iron bridges, being less liable to rust, cost 
less for painting than other metallic bridges ; and 
if the cast iron is closed in by masonry, prac- 
tically nothing; they do, indeed, involve very 
little expenditure in the maintenance. Not being 
very amenable to repair or strengthening, cast-iron 
bridges commonly remain very much as built, or 
are reconstructed. 

The proper care of timber bridges may become 
costly as the structure gains in age, and soon grow 
to a very wasteful expenditure. This is evident 
when it is considered that repairs may be necessary 
after ten years, and that whatever may have been 
the cost of any part when new, it cannot be re- 
placed for the same amount, having regard to the 
labour expended in removing the old member, and 
the special precautions to be observed in dealing 
with an old structure carrying its load. In addi- 
tion to ordinary repairs, there will be paint cr 
other protective coating to be applied, though this 
is not always done. 

The upkeep charges of masonry bridges will be 
practically nothing in favourable cases; but, on 
the other hand, where extensive repairs become 
necessary, may reach a considerable amount. 
Exceptional outlays are, however, infrequent, and 
may be spread over a large number of years, in 
those rare instances in which they become impera- 
tive. 

For purposes of ready comparison, placing 
bridges of the materials under review in order of 
durability, they would appear as in column 1 of the 
table below ; in order of low maintenance charges 
generally, as in column 2; and in order of low 
first cost, as in column 3. With respect to the 
question of first cost, the arrangement of the third 
column applies only to small bridges—say, up to 
70-ft. span ; and, being liable to variation with the 
conditions, is but approximately correct. The less 
costly descriptions of masonry are alone considered 
in this connection. 

Maintenance 


Durability. Charges. First Cost. 
Masonry Masonry Timber 

Cast iron Cast iron Masonry 
Wrought iron Wrought iron Steel 

Steel teel Cast iron 
Timber Timber Wrought iron 


It may be added that the total yearly charge of 
interest on first cost, redemption, and maintenance 
appears to be, for masonry bridges about one-half 
only of the corresponding totals for bridges of 
wrought iron, steel, or timber ; those of cast iron 
taking an intermediate place. 

Summarising the above considerations, and deal- 
ing with the relative merits of bridges in the 
different materials, it may be broadly stated that 
for conditions at all suitable nothing seems to be 
superior to masonry—including in this description 
first-class brickwork—whether for road or railway 
bridges. One pronounced advantage of such 
bridges, with respect to length of life, is that they 
are but little affected by increase of loads. The 
mass of a masonry arched structure is so great, and 
the margin of strength commonly so liberal, that 
considerable increments of load may have but little 
effect upon the structure’s reliability. 

Cast iron has, for bridges of simple design, a 
strong claim to the second place, though its want 





of ductility is a demerit. It can, however, have 
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but a limited use in bridge construction, being 
applicable only to small girder spans and skil- 
fully-designed arched structures. ; 

For bridges of moderate span in which the ques- 
tion of cost does not control the matter, wrought 
iron should probably come next, steel being best 
reserved for those of a larger size, in which weight 
of the structure greatly affects economy. 

Timber may be regarded as a material rarely to 
be used in this country for structures to occupy a 
permanent place, unless for urgent economic reasons 
of the moment. 

While expressing this general view of the matter, 
it is to be admitted that the propriety.of these 
conclusions is somewhat discounted by the diffi- 
culty there now is in obtaining cast iron of the 
desired toughness, or wrought iron with prompti- 
tude and sufficient variety of section, at a reason- 
able price. 

It is apparent, also, that the choice of material 
may be largely influenced—even determined—by 
considerations of headway, construction depth, or 
character of foundations; so that no very definite 
rules can be usefully laid down, though the adop- 
tion of unsuitable materials has not been so unusual 
- to make these suggestions altogether purpose- 

038. 




















hans °) 


Coat tn GrermMany.—The output of coal in Germany 
in the first two months of this year was estimated at 
22,800,816 tons, as compared with 15,385,993 tons in the 
corresponding period of 1905. The great increase ob- 
servable in this year’s production is explained by the fact 





that labour troubles reduced the output in January and 
February, 1905. The imports of coal into Germany in 
the first two months of this year were 1,271,092 tons, as 
compared with 1,806,831 tons in the corresponding period 
of 1905. The exports of coal from Germany in the first 
two months of this year were 3,767,028 tons, as compared 
with 2,443,179 tons in the corresponding period of 1905. 
The consumption of coal in Germany to February 28, 
this year, is estimated, accordingly, at 20,304,880 tons, as 
—" with 14,749,645 tons in the first two months 
of 1905. 





Mexican Rai.ways.—The total length of railway in 
Mexico at the élose of 1905 was 10,583? miles, of which 
256% miles were built last year. In addition to extensions 
on which construction is now proceeding, the Mexican 
Central Railway Company is about to start work on a 
new line in the State of Jalisco. This is a branch from 
Ocotlan to Atotonilco, which is ultimately to be extended 
to Arandas. A contract for the work has been let. The 
Pan-American Railway Company has awarded a contract 
for the construction of some 150 miles remaining uncom- 
pleted to the Guatemala border. Eighteen months is the 
time limit fixed for the execution of this contract. A 
railway 46 miles in length will be constructed by the 
Continental Copper-Mining Company, which owns and 
works mines at Panuco, in the State of Coahuila. The 
line will connect either with the National or the Inter- 
national system, as may be decided upon after tenders 
and estimates have been considered. 





Wrre.ress TELEGRAPHY IN THE AMERICAN NAvY.— 
Wireless telegraphy has been discussed by the Washington 
Society of Engineers. Lieutenant-Commander Robinson, 
United States Navy, said that since a board appointed to 
investigate the use of the wireless system had ordered 
that stations should be located on both coasts, in the 
canal zone, and in the Philippines, the navy had been 
working to bring this about as soon as possible. There 
were now stations from Portland, Maine, to the Philip- 
pines, and it was hoped that the work would be com- 
pleted in a year.. Fifty ships were now equipped with 
wireless apparatus, most of which had been purchased 
from German firms, although two American companies 
had since furnished some of the equipments. The best 
results, Lieutenant -Commander binson said, were 
obtained at night and over water. It had been demon- 
strated, time after time, that ee were not so clear 
or so accurate whete Jand intervened. These statements 
were based on facts developed in recent experiments 
between the stations of the West Indian Islands, 
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PIER FOR THE LONDON COUNTY COUNCIL 
TRAMWAY POWER-STATION AT GREEN- 
WICH. 

(Concluded from page 412.) 

In our recent general description of the London 

County Council Teewy Power Station at Green- 

wich, we alluded on page 272 ante to the pier which 

has been built for the accommodation of steamers 
when discharging coal, &c. Its position with re- 

gard to the station is shown in plan in Fig. 96, 

page 546, and it may be seen more in detail in Figs. 97 

and 98, Fig. 97 being a side elevation, and Fig. 98 a 

front elevation. Details showing the construction are 

given in Figs. 99 to 109, on the opposite and the 
present page. 

The pier is 200 ft. long by 40 ft. 6in. wide, the 
deck-level being 47 ft. above Ordnance datum. The 
foundations consist of sixteen cast-iron cylinders, six 
of which, in the lower length, are 10 ft. in diameter, 
and ten 9 ft. in diameter, and 6 ft. in diameter in the 
upper part. One of the 9-ft. cylinders is shown in 
part vertical section in Fig. 101, while Figs. 99 and 100 
show the cylinders at the point where the horizontal 
girders are attached, and a cross-section through the 
cylinder in the 6-ft. part respectively. Figs. 102 and 
103 show the method of bolting together the different 
lengths. Fig. 104 is a detail of the cutting edge at 
he bottom. 

I'he cylinders are sunk to an average depth of 26 ft. 
below Ordnance datum, and rest on a bed of hard sandy 
clay. The portion that is 6 ft. in diameter commences 
at the ground-level, as shown, and from there the 
columns taper gradually to 5 ft. in diameter at the top. 
tbe, are filled with Portland-eement concrete, consist- 
lng of 4 parts of Thames ballast to 1 part of cement, 
an each cylinder has a granite pad-stone and cast- 
iron bed-plate on the top to form a base for the steel 
girders to rest on. The four cylinders at each end 
of the pier are connected together near their centres 
by lattice girders 5 ft. deep, and are cross-braced by 
iin, by 4-in. steel channels. The arrangement is 
8n0wn in Figs. 97 and 98. 

Che ground inside the cylinder was excavated by 
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grabs until the clay was reached ; weights were then 
placed on the cylinders until the latter sank suffi- 
ciently into the clay to enable the water to be baled 
out, and the rest of the excavation was finished in the 
dry. The cylinders were afterwards tested with a 
load equivalent to 7 tons = square foot on the foun- 
dations, when it was found that the average settlement 
under this load was less than } in. 

Steel plate-girders with cantilever ends rest on 
each pair of cylinders across the pier, and four longi- 
tudinal girders, which run the whole length of the 
pier, are fitted in between them ; these girders are all 
6 ft. in depth. They may be seen in Figs. 97 and 98, 
and their construction is shown more in detail in 
Figs 105 to 109, above. 

he decking, which is made of 12-in. by 6-in. 
creosoted pitch pine, is carried on 14-in. by 6-in. rolled 
steel joists spaced 3 ft. apart, and 70-lb. rails are used 
for all roads on the pier, the gauge of the crane road 
being 7 ft., and that of the wagon roads 4 ft. 8} in. 

A dol hin, consisting of twelve 14-in. by 14-in. pitch- 

ine piles, is placed at each end of the pier, the piles 
ing driven 14 ft. into the ground, and framed together 
by four steel diaphragms, 14 in. by 14-in. timber struts 
and 12-in. by 6-in. cross-bracing. Along the face of 
the pier, twenty-six 14-in. by 14-in. pitch-pine fender 
piles are driven, which are connected together, and to 
the dolphins, by five rows of 14-in. by 14-in. ge 
and are strengthened by piles driven between the 
cylinders and the 14-in. by 14-in. bracing, the whole 
of the fendering being independent of, and unsupported 
by, the pier. The arrangement is clearly shown in 
Figs. 97 and 98. 

A river wall 240 ft. long was constructed along the 
frontage of the property acquired by the Council for 
these works, at for this purpose a cofferdam con- 
sisting of 12-in. by 12-in. pitch-pine tongued and 
grooved piles, driven 5 ft. below the foundation level 
of the wall, was made. The wall is shown in section in 
Fig. 110, above. The foundations of the wall were 
carried down to a depth of 5 ft. below Ordnance datum 
in front, and 6 ft. at the back, and after the comple- 
tion the piles were cut off at datum level. The wall is 
built of 7 to 1 Portland-cement concrete, and above 
Ordnance datum is faced with blue bricks. It is 11 ft. 
wide at the bottom and 5 ft. 4 in. at the ground-level, 
above which point there is a parapet constructed in 
blue brick, coped with granite. 

Near the east end the foundations of the wall are 
carried down to 9 ft. below Ordnance datum, and four 
brick culverts are built through the wal] for the con- 








tend into the river ft., at which point the tops of 
the pipes are 6 ft. below*water at low spring tides. At 
the point where the pipes end a cofferdam was con- 
structed, 53 ft. long by 27 ft. wide, formed of 12-in. 
by 12-in. pitch pine tongued-and-grooved piles. After 
the cofferdam was made the water inside was pumped 
out, and the ground was excavated to the required 
depth. A concrete apron was then laid round the 
bell-mouth ends of the pipes, and the piles were drawn. 
The trench for the pipes was then commenced, the 
work being carried out by means of grabs worked 
from cranes off a temporary gentry over the line of 
pipes, and when the required depth had been reached, 
the pipes were laid under water by means of divers. 
For these pipes a special design was used, which is 
illustrated in Figs. 111, 112, and 113, The spigot 
end was turned to a portion of a sphere, and a bd an 
was bored to a quick taper. The two portions are 
held wegriber, by two 1l}-in. bolts having spherical 
ts 


washers. The are placed on the horizontal centre 
line of the pipes. When laid, the pipes were packed 
underneath with ballast and the trench was filled with 


clay. 

The pier was designed by Mr. Maurice Fitzmaurice, 
C.M.G., M. Inst. C.E., the London County Council’s 
engineer, and was erected under the direct supervision 
of Mr. Charles R. May, M. Inst. C.E., as resident 
engineer. The contract for the above works was 
carried out by Messrs. John Cochrane and Sons, 
39, Victoria-street, S.W., who sublet the steelwork to 
Messrs. J. Westwood and Co., Limited, Napier-yard, 
Millwall, who also supplied the steelwork for the first 
portion of the generating station itself, parts of which 
were erected in a very short s of time. While the 
contractors were busy with the erection of the steel- 
work in the main building, the pier was in course of 
construction ; and, in order to avoid delay to this, it 
was necessary to unload all the steelwork for the 
building during the night, the temporary road on the 
jetty having to be put in and taken out each night. 
At the same time the contractors for the steelwork 
had to keepclear of the building contractors on the 
site, which was not an easy matter on such a confined 
space. This in itself must be looked upon as a very 
creditable piece of work, for the delivery and erection 
of about 3000 tons of steelwork without interfering 
with the progress of the other contractor naturally re- 
quired careful organisation and forethought. At the 
same time that the steelwork for the station was being 
delivered, about 650 tons of girders for the deck of the 
pier were also delivered. 








American Coat Exports.—The exports of coal f 
the United States last year were 9,189,248 tons, as com- 
pared with 8,573,518 tons in 1904, and 8,312,098 tons in 
1908. It will be observed that the exports are of no 
great importance at present, but that they show a steady 
tendency to increase. The pal external outlet for 
American coal is Canada, which took last year 6,964,630 

with 6,577,954 tons in 1904, and 6,535,863 
. Mexico is also a fairly good market for 
American coal, the shipments in that direction last year 
having been 927,170 tons, as com with 880,747 tons 
in 1904, and 846,912 tons in 1903. e 
are increasing, having risen last year to 385 tons, as” 
compared with 19,297 tons in 1904, and 439,759 tons in 
1903. The shipments to Europe are of no great im - 
ance at present. Italy took, however, last awd 369 
tons of American ro as compared with 69, tons in 
1904, and 49,250 tons in 1903, 
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RAILWAY'*ECONOMICS. 


Ir is a common complaint among railway men 
that motor-cars are sapping the first class traffic of 
British railways ; but the harm done in the case of 
the London and North-Western Railway during the 
second half of 1905 can scarcely be regarded as serious ; 
the number of first-class passengers certainly declined 
to the extent of 3915, but there was an increase in the 
receipts of 8413/. The number of second-class pas- 
sengers was less by 200,027, while the receipts under 
this heading also declined to the extent of 10,137/.; on 
the other hand, there was an increase of 283,701 in 
third-class passengers, and the fares paid by them 
showed an increase of 37,850/. Railway men find one 
consolation, at any rate, in connection with the com- 
petition of motor-cars, and that is the fact that third- 
class passengers are, as a rule, not sufficiently wealthy 
to indulge in motors. Season-ticket traffic is still 
growing on the London and North-Western Rail- 
way, the receipts under this heading being more by 
5478. Altogether, the passenger revenue of the 
London and North-Western Railway Company was 
41,604/. to the good for the second half of 1905. 
The parcel revenue of the company was also larger by 
20,515/., while 1893/7. more was received for the car- 
riage of mails. The greatest improvement, however, 
was in goods, which yielded 101,727/. more. Mineral 
traffic produced an additional 72,731/. The general 
experience of the London and North-Western Railway 
Company for the past six months was, accordingly, an 
increase of 243,225/. in the receipts, while the working 
expenses were larger by 70,934/. The distance run by 

assenger trains in the second half of 1905 was larger 
437,330 miles. This was accounted for by improved 
services between London and Birmingham, Liverpool, 
and Manchester. The increase in the passenger-train 
mileage was more than balanced by the saving in 
assistant-engine miles, in consequence of the employ- 
ment of more powerfulengines. The aggregate distance 
run by goods trains was larger in the past half-year by 
362,256 miles; this wasexplained by the company having 
to haul 1,235,774 additional tons of goods. The average 
earnings upon the additional distance run by goods 
trains were 10s. ld, per train-mile, as compared with 
a general goods train average of 93. per train-mile. 
The company is giving great attention to the loading 
of its goods wagons, and in the seven years ending 
with February, 1903, there was an increase of 43 per 
cent. in the average weight per truck of the ordinary 
oods loaded by the company’s servants. Since 
Caron. 1903, a further improvement has taken 
place, and the more careful loading of trucks has 
enabled the company to go on without materia!ly 
increasing its stock of goods trucks during the past 
three years. If the present satisfactory increase in 
goods traffic continues, however, there is no doubt 
that the management will have to build more goods 
wagons. With regard to steam-coaches, road motor- 
cars for passengers and parcels, and steam goods 
lorries, sufficient time has not yet elapsed to enable 
any reliable comparative data to be collected. 

The expenditure made by the London and North- 
Western Railway in the maintenance of way, works, 
and stations during the past half-year was 5039. 
less than the corresponding outlay in the second 
half of 1904. The cost of locomotive power was larger 
by 6800/. ; this was almost entirely owing to in- 
creased mileage, rendered necessary by the larger 
volume of traffic carried. There was a decrease last 
half-year in the outlay for the repair and renewal of 
engines, in consequence of the fact that when trade 
was bad and engines were released from traffic, they 
were taken to the company’s shops and given a 
thorough overhaul. The general result of the past 
half-year’s locomotive working was that for the extra 
outlay of 6800/. the company was enabled to run 
800,000 additional train-miles. In carriage and wagon 
repairs there was an increase of 17,319/., chiefly in 
wages and materials, During the past nine years 18,177 
trucks have been renewed by the company at a cost of 
upwards of 825,000/., the whole of this outlay being 
charged to revenue. The London and North-Western 
Railway was an interested observer of the fall of the 
roof of the Charing Cross station on the South-Eastern 
Railway, as a somewhat similar roof was erected for a 
portion of the New-street terminus, Birmingham, some 
50 zone ago. When the Birm.ngham roof was erected 
each of the tie-bars was tested far beyond the stress 
which it bears, and when these bars were last examined 
they were found to be absolutely sound. In the ordi- 
nary course of events, when the Birmingham roof is 
again cleaned and painted, the tie-bars will be once 
more thoroughly examined ; meanwhile, no apprehen- 
sion is felt as to the stability of the roof. All the 
station roofs upon the London and North-Western 
Railway are subject to frequent and constant in- 
spection. 

The passenger traffic of the Great Central Railway 
increased in the second half of 1905 to the extent of 
4760l., nearly the whole coming from increased traffic 
over the London extension of the line, The total 
number of passengers carried during the past half-year 








was 10,322,654, of whom 179,246 were first-class, and 
10,143,408 third-class. There was a decrease of 1931 
in the first-class, but an increase of 58,550 in the 
third-class. It is considered that competition with the 
tramways, with which the Great Central Railway has 
had to deal, is practically ended, so far as its further 
effects are concerned. The Great Central Railway 
has also 20,083 season-ticket holders. The receipts 
from merchandisé and live stock showed an improve- 
ment in the second half of last year of 74,730/., of 
which 56,245/. was attributable to the main line. 
There was hardly a station of any importance which 
did not yield some increase ; Grimsby, Frodingham, 
Manchester, and London were, however, the most 
fruitful sources of revenue. The receipts from mineral 
traffic were 51,385/. more, of which 34,635/. was 
derived from the main line, and 16,750/. from the 
Wrexham and North Wales sections. The company 
carried during the past half-year 7,643,043 tons of 
minerals, producing 581,501/._ The principal increase 
was in the shipments of coal from Grimsby and other 
ports; but improvement in the iron and steel trades 
was also responsible for a considerable proportion. 
Grimsby dock dues and wharfage showed an increase 
of 627/., but there was a falling-off in graving-dock 
dues and warehouse rents. The expenditure made 
for the maintenance of way showed an increase of 
22,9597. ; this included 4} miles of relaying on the 
main line, and two miles on the Wrexham line. 

Locomotive power showed an increase of 23,052I. 
The expenditure for wages was 12,427/. more; for 
coal and coke, 5558/. more; and for water, 1836J. 
more. There was, however, a small saving as regards 
oil, tallow, &c. A considerable proportion of this 
increase was due to the working of the Wrexham 
and North Wales and Liverpool hom: as well as to 
additional goods and mineral trains upon the main 
system. The directors debited repairs and renewals 
with the usual 300/. per engine per annum. The 
actual expenditure made was 20,556/. less than this, 
and that amount has been credited to locomotive 
renewal account. Carriage and wagon repairs showed 
an increase of 10,140/. in the past half-year, but con- 
siderable renewals were executed or provided for in 
the six months. The item included 4330/. for wagon 
hire, as against 855/. in the corresponding period of 
1994. In view of the fact that the company has new 
wagon-shops in course of construction, the directors 
have thought it economical to hire until the com- 
pany is in a position to construct for itself. The 
Great Central Railway has an accident fund of 
25,000. At Grimsby Docks some strengthenin 
work has been done to the east embankment o 
No. 1 fish dock, and some expense has been caused 
by displacement in connection with a new lock pit 
which is being constructed. During the past half- 
year the company added to its locomotive stock twelve 
assenger engines, of what are known as the ‘ At- 
antic” type. Five goods tender engines and five 
mineral tender engines, seventy-six new passenger 
carriages, four 40-ton well-trucks, fifty fish vans, and 
one goods brake were also added to the general roll- 
ing-stock. In anticipation of the opening of the new 
Grendon Underw line, a considerable amount of 
new passenger stock and twenty additional engines 
are also on order; these, together with some special 
trucks required by the goods department, represent an 
outlay of 160,000/. The contractors for new docks 
at Immingham have commenced operations ; the Ard- 
wick to Hyde Junction widening will be completed 
in a few months; new works at Dukinfield are under 
way, and as they will be equipped with up-to-date 
machinery they are expected to make for economy ; 
and two new turbine steamers for Rotterdam trade 
have been ordered, one from Messrs. Cammell, Laird, 
and Co., Limited, and one from Messrs. Swan, Hunter, 
and Wigham-Richardson, Limited. 








Tue DeatH or Proresson Curte.—General regrei 
will be felt at the unfortunate accident which, on Thurs- 
day, the 19th inst., caused the death of Professor Curie, 
the joint discoverer, with his wife, of the marvellous ele- 
ment radium. This discovery strongly impressed even the 
popular mind, which but seldom takes interest in sound 
scientific work, however much it may delight in the 
inaccurate pseudo-science placed before it so frequently 
by the daily Press during late years. Curie was 
born in May, 1859. He was educated at the Sorbonne, 
at which he afterwards became “ preparateur,” and was 
finally appointed professor there, after some intervening 
ras professor at the Municipal School of Physics and 

bemistry, where the researches were made which led to 
the isolation of radium. Never was a discovery better 
timed; a niche for the new body had already been pre- 
pared te electronic theory, a necessary consequence 
of which was the ultimate disintegration of the atom. 
The starting point of the researches of the Curies was 
M. uerel’s accidental discovery of the uranium radia- 
tion in 1896. It occurred to the Curies that a 
still more powerful radiating bodies might be found in 
the ores from which uranium is obtained, and these they 
then endeavoured to isolate, and thus discovered radium, 
although the quantity of the new metal to be extracted 
from a ton of pitch-blende did not exceed a small fraction 
of a gramme. 





*“NAVAL ENGINEERS AND ADMIRALTY 
POLICY.” 


To THE Eprtor OF ENGINEERING. 

Srr,—Allow me to add a few words of criticism on the 
letter of ‘“‘ Naval Officer ” in your issue of the 6th inst., 
on the subject of ‘‘ Naval Engineers and Admiralty 
Policy.” I had intended to criticise it in full, but an 
irregularity in mails where I am serving enabled me to 
see the masterly reply by ‘‘One Who Wants His Penny” 
(in your subsequent issue), before I had put my intention 
into effect. And I, indeed, rejoice that one so much more 
able than myself has relieved me of the ey. 

There are a few points, however, which I crave the 
ey, of your columns to emphasise, 

irstly, ‘‘ Naval Officer ” distinctly evades the point in 
his reply to Question 4, which is, whether the engineer 
branch ranks as a civil as differentiated from a military 
branch. This evasion is so apparent to me that I think 
he might have saved himself trouble and your space by 
simply writing ‘‘ Yes” to this query. 

Secondly—Question 6, Courts martial—may I point 
out to your correspondent that civil courts, when trying 
technical cases, are mostly concerned with questions of 
law and not of facts, which generally form the basis of 
the litigation in truth. 

Thirdly-—Question 11—I think ‘‘ Naval Officer ” should 
remember that although most engineer-lieutenants are 
pate eventually to commander’s rank, only a mere 

raction of them can ever hope to get any higher. Further, 

that those lieutenants of the military branch permanently 
passed over for promotion to commander are practically 
the “‘ failures” of their term. Again, I think he will find 
that for the last four years the cadets entering Kevham 
did so on the understanding that their promotion to com- 
mander’s rank would depend on a qualifying examination 
and selection. 

Fourthly—Question 22—I fail to see what the position 
of the head of the Engineering Department has got to do 
with this question, which runs :—“‘Is there a representa- 
tive of this engineering branch of His Majesty’s Navy on 
the Board of Admiralty?” We find gunnery and tor- 
pedo officers frequently on the Board, but they are not 
necessarily the heads of their departments. 

Finally, allow me cordially to endorse all that ‘‘ One 
Who Wants His Penny” says of ‘* Naval Officer’s ” 
remarks concerning our *‘ definite contract” on entering 
His Majesty’s service. I am afraid very little progress 
would be made in the world were this extraordinary 
principle, embodying the maintenance of anachronism, 
generally accepted. 

In conclusion, allow me to congratulate ‘‘One Who 
Wants His Penny” on the clear and definite way he 
has refuted the many incorrect statements in ‘‘ Naval 
Officer’s”” reply, on which I have not herein touched. 
His letter will be endorsed by every engineer officer as 
heartily as by 

AN EL&ventu-Hovur LaBourer, 

Mediterranean, April 18, 1906. 








ENGINE-ROOM ARTIFICERS, R.N. 
To THE EpitTor Or ENGINEERING. 

Str,—In the controversy—for it has assumed these pro- 
portions—which has been raised by the Admiralty Memo- 
randum superseding engine-room artificers as watch- 
keepers by warrant officers of the stoker branch, it 
appears to me that the primary points of the whole posi- 
tion are apt to be overlooked. ; 

Viewing the subject with a perfectly clear mind, and in 
a most impartial spirit, I would ask, What would be 
achieved by the materialisation of this new measure? It 
is a reasonable assumption that every progressive step of 
naval administration shall bear a clear issue of advantage 
to the efficiency of the service. Now let us endeavour to 
determine how far this consummation will be realised by 
the prospective transposition of existent conditions. 

The question is one which admits of no relative com- 
parisons. There is no point involved as to the respective 
merits of the engine-room artificers or the stokers. It is 
almost in the nature of a platitude to admit that the two 
classes are admirable in their own particular walks. I 
repeat, in their own particular walks. For the réle of 
each of these two departments of the modern warship’s 
personnel is so specific, and withal so sharply defined, 
that any attempt to establish interchangeability, no 
matter in how small a degree, must result in a conflict of 
professional interests, the sole result of which will be a 
decrease of efficiency. : : 

I am aware of the solitary plea on which the Admiralty 
have sought to justify this otherwise unintelligible 
measure. They profess to set free from watch-keeping 
duties a number of engine-room artificers, and thus leave 
these at liberty to carry on the necessary mechanical 
repair work of the ship. But surely their Lordships 
must have a mean opinion of the intelligence of those 
to whom they address such an argument ; for the veriest 
tyro in naval matters must be aware that a watch-keeper 
is only necessary on the engine-room platform when the 
machinery is running; and that when the machinery is 
running there is no ibility of carrying on the neces- 
sary mechanical repair work of the ship. : 

Let me revert to the primary points of which I 
have before spoken, and again ask, + can be conceiv- 
ably gained by this new régime? The stoker branch, as 
a whole, does not by any means welcome the new order 
of thin It makes for the advancement of the few to 
the exclusion of the many—and the many in this case are 
the senior men, who, by their _—" and loyalty, have 
made their branch what it is to-day. Furthermore, the 
stoker’s duties are sufficiently arduous to claim the 
whole of his time and attention in order to ensure their 
efficient fulfilment. The nursing of the ship’s coal- 
endurance—a most essential feature of tactical wort)'- 
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ness—is in his hands. We may readily, by recalling the 
long series of troubles with the ge d water-tube boilered 
warships, realise that stoking at the present day is no 
commonplace matter of ‘‘shooting a shovel ;” it is a fine 
art. Therefore it comes to this: the stoker has quite 
enough to do in looking after his own particular depart- 
ment, without being called oon to usurp the functions 
of another, in the name of a form of advancement which 
he would surely have appreciated all the more had it been 
awarded to him on the strength of the merits of his own 
calling alone. : 

Let us briefly consider one or two other aspects of the 
proposed changes. It is not claimed, I believe, that the 
new arrangement will result in enhanced efficiency on 
the part of the watch-keepers, It is unanimously con- 
ceded that the entire class of engine-room artificers are as 
proficient at their work as it is possible for skilled 
mechanics to be. Let us bear in mind that the training 
of these men has cost the country nothing. Of the 
mechanicians who are qualifying to supersede them can 
we say thesame? I think not. It will cost the country 
30,000/. per annum to train 126 mechanicians per year in 
the ‘‘Indus” establishment at Devonport, or, roughly 
speaking, 250/. per head. ‘The course extends over two 

ears, so here we have an item of 500/. per head. Added 
to this is one year of sea training, which we may reason- 
ably put down as costing another 1002. This gives us a 
total of 6001. for training the men who are to take the 
place of the existing community, who have cost nothing. 

If there were any need to emphasise the Admiralty’s 
consciousness of the high standard of efficiency of the 

resent class of engine-room artificers, it may be found 
in the very exacting syllabus which their Lordships have 
thought necessary to impose upon the ‘‘ Indus” mechani- 
cians in order to enable them adequately to compete with 
the men they were destined to supersede. And, finally, 
if there were any need to demonstrate what the cost of 
the change is likely to prove to the country ultimately, 
it is only necessary to remember that the engine-room 
artificer class numbers more than 4000 members, all of 
whom are qualified watch-keepers, and that if their place 
is to be taken by stokers, each of whom has cost . to 
train, we shall be confronted with a pretty little bill of 
hard upon 2} millions sterling as the price of a change 
whose oe advantages will be—what? — 

I am, Sir, yours obediently, 
London, April 25, 1906. HERBERT RUSSELL. 








TRADE-MARKS IN AUSTRALIA. 
To THE Epiror or ENGINEERING. 

Srr,—The Australian Commonwealth Trade-Mark Act 
came into force on April 27 last. The table of fees had 
not been issued at the date of our advices; but we now 
learn that the stamp duties are double those under the 
new English law. The Trade-Mark Law extends to the 
whole Commonwealth, and any trade-mark already regis- 
tered in any of the States of Australia can be extended 
to the whole of Australia unless previously applied for in 
any other State by another party. In nearly all other 
points which concern an English trade-mark owner the 
Australian law is a copy of the new English law, with 
the exception, of course, that Australian ms, law 
officers, and courts are substituted for English ones. 

As (subject to extremely strong proof of superior right 
by another party) the first applicant will be considered 
the rightful owner of the trade-mark, and as in other 
countries noted English firms have lost valuable trade- 
marks through others registering their marks first, it is 
very desirable that all English firms wishing to have 
their trade-marks registe in Australia should apply 
promptly. Numerous firms, indeed, have already, throug 
our advice or otherwise, had their applications placed a 
month ago ready in Melbourne, so that the moment the 
Act came into force they could be entered for registration. 

Yours truly, 
Wm. P. THompson AnD Co., 
Chartered Patent Agents. 
6, Lord-street, Liverpool, April 23, 1906. 








LAUNCHES AND TRIAL TRIPS. 

Messrs. JoHN Brown AND Co., Luurrep, Clydebank, 
launched on Wednesday, the 11th inst., the new steamer 
Woodcock, the first of two vessels which they are build- 
ing for Messrs. G. and J. Burns’s night mail service 
between Ardrossan and Belfast. The vessel is 270 ft. in 
length between perpendicular, 36 ft. in moulded breadth, 
and 17 ft. 6in. in moulded depth. She is built of mild 
steel, will be classed 100 Al at Lloyd’s, and will fulfil 
the requirements of the Board of Trade nger certi- 
ficate. She will have accommodation of the best type for 
142 first-class passengers in two and four-berth cabins, 
arranged aft on the lower, main, and bridge decks, and 
for a large number of third-class ngers on the lower 
deck forward. The steamer will have triple-expansion 
reciprociting engines by the builders, the engines being 
supplied with steam from two large double-ended boilers. 


Messrs. Ferguson Brothers, Port Glasgow, launched on 
Wednesday, the 11th inst., a twin-screw -loading 


bucket-dredger named Shieldhill, for the Clyde Naviga- 
tion Trustees. The vessel, which was launched com- 
fete with steam up ready to start work, will be the 
argest and heaviest dredger owned by the Clyde Trust. 
She is of the bow-well centre-ladder barge-l 
length, 198 ft.; breadth, moulded, 39 ft.; depth, 
posited, 13 ft. ; dredging capability, 1000 tons per hour 
ay & depth of 50 ft. below water-level. The bucket- 

der 1s of sufficient length to dredge to 50 ft., and is 
Thee ed in heavy bearings independent of the tumbler. 
-He scantlings are of the heaviest description, and all 
riveting has been done by hydraulic power. The lower 


ing type; 





ends of the ladder are specially arran to take side- 
thrust, and are fitted with eel ie oil or grease 


lubrication, for this purpose pipes being led to pumping | i 


ae fitted in the main engine-room. The two'sets 
of main propelling and dredging engines are of the com- 
pound three-cylinder three-crank type; working pres- 
sure, 130 lb. per square inch; indicated horse-power, 
1100; fitted with steam reversing gear; automatic Weir 
feed-pump, heater, feed-filter, donkey-pumps, centrifugal 
circulating and auxiliary air-pumps, in addition to the 
main engine air-pumps. Steam is supplied by two large 
multitubular marine boilers. 

On Thursday, the 12th inst., Messrs. Harland and 
Wolff, Belfast, launched the large steel screw-steamer 
Matheran, the last of the four steamers of similar dimen- 
sions, the construction of which they have been 
upon to the order of Messrs. Thomas and John Brockle- 
bank, Limited, for their Liverpool-Calcutta service. The 
_ vessel, ——_- ode ft. one, by 58 me beam, and about 

tons gross, will have a -weight carrying capacity 
of over 11,000 tons. The holds (five in met te ey are of 
very large capacity, the hatches being of such a size as to 
admit of the easy stowage of locomotives, boilers, machi- 
nery, &c., of the largest dimensions. The engines and 
boilers for this vessel are also being constructed by 
Messrs. Harland and Wolff, the engines being of the 
quadrupie-expansion type. 

On Thursday, the 12th inst., Messrs. William Doxford 
and Sons, Limited, launched from their yard at Pallion a 
large turret steamer, the Nonsuch, 350 ft. in length, 50 ft. 
breadth, and 25 ft. 3in. moulded depth, built to the order 
of Messrs. Bowles Brothers, on. The vessel is de- 
signed to carry 6300 tons dead-weight on a draught of 
21 ft., and is supplied by Messrs. Doxford with engines 
to give a speed of 9} knots; the cylinders are 24 in., 
41 in., and 68 in. in diameter, with a stroke of 45 in. 
Steam is en sage by two single-ended boilers, 14 ft. 4 in. 
in diameter by 11 ft. 6in. long, fitted with Howden’s 
forced draught. 





Messrs. John Cran and Co., shipbuilders and engineers, 
launched on Thursday, the 12th inst., from their yard at 
Queen’s Dock, a powerful steel screw-tug, the Colling- 
wood, of 140 tons, for the Alexandra Towing Company, 
Limited, Liverpool. The new tug Trafalgar, launched 
recently by Messrs. Cran for the same owners, went on her 
official trial on the Forth, on Wednesday, the 11th inst., 
when everything worked satisfactorily. 


The new steamer Austa, built by the Sunderland Ship- 
building Company, Limited, was, on ursday, the 
12th inst., taken to sea for her official trial. Her prin- 
cipal dimensions are :—Length between perpendiculara, 
229 ft.; breadth, 35 ft.; and depth, 17 ft. 4 in.; with a dead- 
weight capacity of 1900 tons upon a light draught. The 
machinery has been constructed by the North-Eastern 
Marine Engineering Company, Limited, Sunderland, and 
has cylinders 164 in., 27 in., and 44in. in diameter, by 33 in. 
stroke. It is supplied with steam by one large boiler. 
The vessel has been built to the order of Aktieselskabet 
Dampskibsselskabet Frem, of Ln ey The working 
of the machinery and the speed result obtained were 
highly satisfactory. 

The s.s. Dronning Alexandra (yard No. 110), built to 
the order of Messrs. Alfred Christensen and Co., of ar a 
hagen, was, on Wednesday, the 18th inst., successfully 
launched at the yard of the Elsinore es 
and Engineering Company, inore, Denmark. This 
steamer is built of steel, to the highest class at Bureau 
Veritas special survey, and her dimedsions are :—225 ft. 
by 34 ft. 9 in. by 14 ft. 14 in. depth of hold, The engine 
is of the triple-expansion type, with surface-condenser, and 
indicates 650 horse-power. In the vacant berth the keel 
of a cargo-steamer for Copenhagen was laid down. 


On Friday, the 20th inst., the steamer Daffodil was 
launched from the yard of Messrs. Robert Stephenson 
and Oo., of Hebburn-on-Tyne. She has been built to the 
order of the Wallasey Urban District Council, and is the 
second of two new steel twin-screw steamers, the dimen- 
sions of which are:—Length, 159.5 ft. ; beam, 40.6 ft. ; 
and depth, moulded, 11.6 ft. The vessels have been 
designed to carry at least 1700 passengers, being built to 
the highest class at Lloyd’s for river purposes, also in 
accordance with the latest rules and regulations of the 
Board of Trade. The machinery is being constructed by 
Messrs. Rollo and Son, of Liverpool, and consists of two 
sets of triple-expansion engines, having cylinders 16 in., 
24 in., or 41 in. in diameter, with a 21-in. stroke, and 
are to be supplied with steam from two powerful boilers. 


There was launched from Messrs. Cammel]l, Laird, and 
Company’s Shipbuilding Works at Birkenhead, on 
Saturday, the ‘bin 





Ist inst., a steel triple-screw tur 
steamer, the Marylebone, built to the order of the Great 
Central Railway Company, and intended for their ser- 
vice between Grimsby and the Continent. The Mary- 
lebone has been built toclass + A 1 at Lloyd’s, and to meet 
ne a of the —— of Ran < — a — 
aw as regards passenger and emigrant certifica’ er 
dimensions are :—Length between perpendiculars, 270 ft.; 
breadth, moulded, 41 ft.; depth to upper deck, 21 ft. 6 in.; 
with a gross ton of about 2000 tons. She will carry 
about 850 tons dead-weight of cargo and coalon a draught 
of about 16 ft., and have a trial-trip speed of 18 knots, 
The machinery consists of three compound steam- 
turbines of the Parsons type, manufactured by the 
builders, and designed to develop not less than 6500 
horse-power at a working pressure of 160 lb. per square 
inch, driving three bronze propellers, The boilers are 





four in number, single-ended, each with four patent cor- 
pogeted furnaces, working at 160 1b. pressure _ square 
inch, and water-tested to 320lb. They are to be worked 
under forced draught on the Howden systen. 


On Monday, the 23rd inst., Messrs. Short Brothers, 
Limited, launched from their shipbuilding yard at 
Pallion, Sunderland, a screw-steamer, built to the order 
of Messrs. Sg Philipps, and Co., London, for 
their King Line of steamers. The vessel will take 
Lloyd’s highest class. Her dimensions are:—Length 
362 ft. ; beam, 50 ft. ; depth, moulded, 25 ft. 9 in. ; and 
she is designed to —_ a dead-weight cargo of 6035 tons 
on a moderate draught of water. The machinery is 
by the North-Eastern Marine Engineering Company, 
Limited, Sunderland, the engines having cylinders 26 in., 
41 in., and 67 in. in diameter, with a stroke of 45 in., 
taking steam from two large multitubular boilers at 
180 Ib. pressure per square inch. 








Messrs, John Brown and Co., Limited, Clydebank, 
launched on Monday, the 23rd inst., the turbine-steamer 
Atalants, which they have built for the Glasgow and 
South-Western Railway Company. The new steamer, 
which was launched practically ready for sea, is somewhat 
similar in length and dis ment to the same owners’ 
paddle-steamer Mars, and so her performances can 
comaeras with those of her predecessor from the same 
yard, She is 227 ft. in length, 27 ft. in moulded breadth, 
with a deck breadth of 30 ft., and a moulded depth of 
10 ft. 6in., and is of about 400 tons The addi- 
tional deck breadth is an unusual feature in Clyde pleasure- 
steamers, and gives the vessel a resemblance to some 
extent to those built for the American lakes. There is 
accommodation for a large number of passengers of all 
classes. The propelling inery consists of three 
Parsons turbines, each driving an independent sae 
The centre shaft carries a high- ure turbine, and 
each outer shaft a low-pressure turbine, while a reversing 
turbine is fitted in the exhaust end of each of the two low- 
pressure turbines. Steam is supplied by two boilers of 
the Navy type, designed for a pressure of 150 1b. per sq. in. 


On Tuesday, the 24th inst., Messrs. William Gray and 
Co., Limi launched the steel screw-steamer Llan- 
wern, which they have built to the order of Mr. Philip E. 
Morel, Cardiff. The vessel will take the highest class in 
Lloyd’s, and is of the following dimensions :—Length over 
all, 376 ft. 6 in.; breadth, 50 ft. 9 in.; and depth. 
28 ft.44 in. Triple-expansion angie are being supp ied 
by the Central Marine Engine Works of the builders, 
having cylinders 26 in., 42 in., and 70 in. in diameter, 
with a piston stroke of 45 in., taking steam from two 
large steel boilers built for a working pressure of 180 Ib, 
per square inch. 





The trial trip of a new twin-screw steel tug, Govignad 
and built by Mr. w Hayes, M. Inst. C.E., 
M.I.M.E., Watling Works, Stony Stratford, took place 
on the Thames. e length of this craft is 70 ft.; width, 
13 ft.; draught of water, about 4 ft.; she is very strongly 
built, of steel, and is fitted with Hayes Standard twin- 
screw engines, each having cylinders 8 in. and 16 in. in 
diameter, with a 10-in. stroke, and a separate steam- 
driven condensing plant; steam is supplied by a large 
double-furnace marine return-tube boiler at 120 1b. pres- 
sure per square inch, 





The fast passenger and fruit-carrying steamer Port 
Henderson, owned by the Imperial Direct West India 
Mail Service Company, Limited, of which company 
Messrs. Elder, Dempster, and Co. are the managers, has 
undergone extensive repairs and general overhaul at the 
hands of Messrs. Swan, Hunter, and Wigham-Richardson, 
Limited. The vessel has been fitted with six new boilers, 
constructed at the Neptune ~y “¥ Works of the repairing 
company. The engines have also been thoroughly over- 
hauled. A complete installation of refrigerating machi- 
nery, by Messrs. J. and E. Hall, Limited, has n 
eupplied, and the steamer insulated throughout on the 
cold-air system for the carriage of fruit. An interesting 
feature is that most of the insulation and fruit-bins are 
portable, so that, if necessary, the steamer can at short 
notice be stripped of her insulation and fitted up for the 
conveyance of troops or emigrants. The overhaul and 
reconstruction carried out on this vessel represents one of 
the largest repairing contracts recently carried out on the 
Tyne. Before leaving the mouth of the Tyne on Wednes- 
day, the 18th inst., the vessel was taken for trial on the 
measured mile, when a speed of slightly over 14 knots 
was attained. 








STezaM-WAGONS AND AMBULANCES FOR THE PORTUGUESE 
GOVERNMENT. — Messrs. J. I. Thornycroft and Co., 
Limited, of Chiswick, have just supplied to the Portu- 
guese Government an equipment of mechanical transport 
to be used for militar pu . It consists of four 
5-ton steam - wagons of the Thornyerot colonial type, 
eight 3-ton trailers, and a 30-cwt. 25-horse-power steam 
van, specially fitted up for the use of staff officers. The 
wagons have lorry-platform bodies and 45-horse-power 
compound engines. The water-tube boilers are vertical 
and centrally fired from the top, wood being used as fu 
if desirable. Two of the wagons have interchangeable 
ambulance bodies which will carry twelve men each, 
there being stretcher beds, with spring supporting gear, 
for this number. The Portuguese Government urgently 
requiring quick delivery, the whole order was executed 
within thirty days. Severe tests of the equipment were 
successfully made, and it is satisfactory to state that the 
contract was obtained against the competition of several 

ontinental firms, : 
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PIPE-BENDING MACHINE. 


In all trades in which tubes, whether they be of 
steel, iron, copper, or brass, are used, an efficient 
form of tube-bender is of great importance ; for the 
lack of it means slow and expensive methods, and 
consequent heavy expense. Any machine, therefore, 
that can be relied upon to bend tubes quickly and 
satisfactorily, while at the same time it retains their 
true circular form, must be of interest. It is for this 
reason that we illustrate, on this page, a new machine 
called the “ Perfect,” which is manufactured by 
Messrs. Ed. Le Bas and Co., of Dock House, Billiter- 
street, London, E.C., for it appears to fulfil com- 
ages 4 the duties of a 24 pipe-bending machine. 

y its use, pipes can, without any fitting or heating, 
be bent by hand, and all sizes of tubes up to 1 in. ; 
and by heating, all sizes up to 3 in. indiameter ; these 
latter also without fitting, the finished bends being 
free from pucker, and of true radius. The machine is 
aleo very portable, and can be attached to any bench, 
or may even be held in a vice if desired, and its rapid 
action results in a great saving of labour. It consists 
essentially of a base-plate 1, shown in our engraving, 
Fig. 1, a central pulley 2, a bending-block 3, a clamp- 
ing-block 4, and the bending mechanism. The pulley 
2, the bending-block 3, and the clamping-block 4 are 
each provided with two grooves, suitable for the 
outside diameters of different sized tubes. Only one 
of these grooves on the pulley can, however, be seen 
in the engraving, the other being on the opposite 
side. When a tube of a certain size has to be bent, 
the pulley 2, the bending-block 3, and the clamping- 
block 4 are arranged, with their grooves of the 
correct size, for the tube to be bent. The pulley 2 is 
placed on the centre bolt 5 in such a manner that the 
correct groove has the flat portion of the rim opposite 
the clamping-block 4, and it is fixed in this position by 
the set-screw 6, as shown in our engraving. ©The 
bending-block 3 is then placed on a bolt of the lower 
lever 7, in such a way that the longer end is towards 
the clamping-block 4, and the correct groove towards 
the central pulley. The intermediate lever 8, which is 

rovided with a ratchet, is then fitted on the central 

lt 5, and the nut 9 is screwed up tight. The 
main lever 10 then fits on the pins 1] and 12. The 
lever mechanism is pushed back until the bending- 
block 3 is in line with the clamping-block 4. After 
these operations have been completed, the tube which 
is to be bent is placed in position and fixed by the 
screw 13, the ratchet 14 is dropped into the teeth in 
the rim of the centre pulley 2, and a uniform pressure 
is brought to bear on the lever, which is slowly and 
steadily pulled forward. 

Tt will be seen by this action that the end of the 
block 3 is pulled round against the tube, while the 
end of lever 8 cannot be forced back, on account of 
the pawl 14. As soon, however, as an acute angle 
is formed between the lever 10 and the intermediate 
lever 8, the mechanism must be pushed back, When 
this is done, the bending-block 3 advances, and must 
be drawn towards the tube, and the bending is then 
continued in the same way as before until the desired 
angle is obtained. 

t is claimed that with this machine it is not 
necessary to use special-quality tube. 

Details of the grooved-pulley are shown in Figs. 2 
and 3, and details of the Seeding Sieck may be seen 
in Figs. 4, 5, and 6. 








WHITAKER’S ELECTRIC TRAIN TABLET- 
EXCHANGER. 

Reapers of this journal must be well acquainted 
with the fact that the method of working traffic on 
single lines of railway throughout the United Kingdom 
is by means of either the electric train staff or by the 
tablet, which system cf tallies has wholly superseded 
that of or crossing messages. Staffs or tablets, 
in any desired number, are kept at each of the two 
stations constituting a block section, and are locked 
in a cabinet, automatically controlled through electro- 
magnets F apparatus in the cabinet at the other 
station. staff or tablet being taken out at one 
station, to frank a train threugh the block section, a 
second one cannot be issued ben either station till 
the first is returned to the magazine at one station or 
the other. 

Of late years, in order to obviate stopping to 
exchange the tallies, several mechanical and manual 
apparatus have been devised, whereby the exchange 
can be effected while the train is running at a moderate 
rate of speed. These apparatus have found favour 
with not a few railway companies, and especially those 
which are called upon to conduct a semi-express 
passenger-train service over a single line of way. 
There are many instances of single-line branches 
which, for nine months of the year, witness the 
passage of trains calling at every intermediate 
station—and under such circumstances, of course, the 
staffs or tablets may as well be exchanged by hand at 
each station—but which, during the three summer 
months, become magnified into the importance of main 
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lines, so to speak, with the number of additional trains 
that are scheduled to run ‘‘ express” over them. In 
order that the traffic may work smoothly and expe- 
ditiously under these latter conditions, it is essential 
that there should be some apparatus for effecting the 
exchange of the train staffs or tablets in speed. 

It is not proposed to enter into any description of 
the various apparatus of the kind already in use, and 
giving efficient results. Suffice it to say that they 
are of three types—viz. (1) an exchanging apparatus 
alongside the track alone, whereby a taf oe discarded 
and another picked up by the manual dexterity of the 
engine-driver or fireman ; (2) an exchanging apparatus 
fixed to some part of the locomotive or tender, to- 
gether with a similar apparatus alongside the track, 
whereby the tablets are mechanically picked up and 
disearded ; (3) an arrangement of small nets at the 
side of the locomotive or tender, and alongside the 
track, whereby a staff or tablet is caught up or set 
down, as the case may be, on much the or ae gure: se 
as that on which the mail-bags are picked up and 
delivered. It is, on the whole, simpler to devise catch- 
ing apparatus for employment with the ordinary train 
staff, as that instrument can be roughly handled ; 
whereas if a tablet be bent, it cannot be restored to the 
magazine, and communication is broken down. The 
general practice is to make the tablets of aluminium, 
and to dhe each, ready for issue, into a leather pouch 
having a hole in the centre, so that the engine-driver 
can see the lettering on the tablet, and be assured 
that he has the correct tablet. 

A new pattern of electric train ene comheneag 
eS as recently been invented and patented by 

r. A. Whitaker, locomotive superintendent of the 
Somerset and Dorset Railways (Midland, and London 
and South-Western Railwa Mo ap Joint). Mr. 
Whitaker’s exchanger, which embodies several entirely 
novel features of great merit, has been installed on the 
single-line sections of the Somerset and Dorset Rail- 





ways, where it has been working without a hitch, and 
proving of great benefit to the traffic exigencies. 

This apparatus comprises :—(1) a combined receiver 
and deliverer on the locomotive or tender, shown 
on the opposite page ; (2) a deliverer placed by the 
side of the rails at the beginning of a single-line 
section ; (3) a receiver similarly placed at the end of 
a single-line section ; and (4) a combination deliverer 
and receiver placed at each side of the line at the 
intermediate crossing-places. 

In the accompanying drawings, Figs. 1 and 2 are 
views of the arrangement on the engine, and of the 
combination ‘‘ exchanger” fixed alongside the track, 
these two apparatus being shown in their working 
position when about to exchange tablets. These views 
are from photographs. 

Figs. 6 and 7 represent the arm of the ‘‘ deliverer,” 
which gives up the tablet to the engine on entering a 
single-line section, while Fig. 8 shows the arm of the 
‘*receiver,” which takes the tablet from the engine at 
the end of the section. The normal position of the 
station arms is parallel with the rails, but when the 
apparatus is about to be used the arms are turned 
by the signalman into a position at right angles 
to, and pointing towards, the rails ; while they are so 
constructed that immediately a tablet has been de- 
livered or received, or two tablets exchanged, they 
return automatically to their normal, or ‘‘ off,” position. 
The tablets are placed in a leather pouch A having 
a steel-wire loop or bow. The combination apparatus 
on the engine consists of a gun-metal jaw B, which 
is furnished with three triggers, two at the front 
and one towards the rear, all controlled by light 
springs. Cis a rubber pad inserted in the jaw, and 1) 
is a rubber buffer, against which the tablet-pouch 
swings if picked up at a high rate of speed. The 
rear end of the jaw B forms a holder to carry the 
tablet about to be given up, and in it the pouch is held 
in position by means of a spring gripping the loop at 
each side. The jaw B is carried on the end of the bar 
E (Fig. 5), which slides in a bracket F that is bolted 
to the tender. This bar has a drop-handle G, so con- 
structed that it prevents any movement of the bar 
when pushed out into its working position, or when 
drawn back into its normal position. H is an adjust- 
ing-screw which serves to regulate the height of the 
‘*exchanger” above rail-level. In describing the two 
forms of station apparatus, it will be understood that 
some of the details are common to both types, as well 
as to the engine apparatus; wherefore they are referred 
to in the drawings by the same letters. es 

The combined “‘ receiver” and ‘‘ deliverer” consists 
of a cast-iron column I bolted to a crossing timber, 
the column being bored out at its upper end to sup- 
port a turned wrought-iron pillar or post J, which - 
equipped with two horizontal arms K and L. a 
upper arm K carries a fish-tailed receiving-jaw M, 0 
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WHITAKERS ELECTRIC TRAIN TABLET-EXCHANGING APPARATUS. 
CONSTRUCTED BY THE RAILWAY SIGNAL COMPANY, ENGINEERS, FAZAKERLEY, LANCASHIRE. 











Fic. 1. Comsinep RecEIVER AND DELIVERER ON TENDER. Fie. 3. 
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column I, These wheels only have teeth on a portion 
of their circumference sufficient to allow of them turn- 
ing for a quarter of a circle, stops being found on the 
column Land on the wheel O to limit this movement, 
An arm R works loosely on the stud Q between 

stops cast on the face of wheel P. 

hen the apparatus is turned by the signalman 
into the working position, the arm R, which has a 
weight at its outer end, falls slightly past the vertical, 
as shown in Fig. 4; but when the tablet is received 
on the top horizontal arm, the force of impact is suffi- 
0 cient to heow the weight over tlie centre, as shown 
by dotted lines, and the arm R comes in contact with 
| the stop on the face of the bevel-wheel P, thus caus- 
|ing the wheels to revolve, and with them the post J, 
and again the arms K and L, till the latter revert to 
the normal, or “ off,” position. 
(9312.£) This refinement is one of the outstanding features 
a : f ; of Mr. Whitaker’s apparatus. It is obvious that such 
ne in construction to the jaw B of the engine, and | B on the engine, The pillar J has a bevel-tooth wheel | projections are a source of danger if allowed to main- 
simil wer arm L supports a holder N, of somewhat | 0, which is keyed to it, and which gears with another | tain their working position during the passageof a train. 

“ construction to that found at the rear of jaw | and similar wheel P, working on a stud Q in the| For instance, the arms might get entangled with the 
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loose sheeting of a goods wagon, and considerable 
damage might be done. 

The construction of the single-arm receiver, Fig. 8, 
is precisely the same as that of the exchanger, Figs. 4 
and 5, except that the lower arm is omitted. Whena 
tablet is picked up from the deliverer at the beginning 
of the single-line section, the force of impact is in- 
sufficient to return the arm to its normal position ; 
consequently the special arrangement shown in Figs. 6 
and 7 is adopted. The holder N is fastened to a short 
counterweighted three-armed lever 8, working on a 
pin U in the bent arm V. The lever S is connected to 
a rod and bolt W, sliding through an aperture in the 
arm V, and when this latter is turned into its workin 
position, and the pouch A is placed in the holder N, 
the outer end of the lever S is depressed, — the 
bolt W to be pushed back in front of the tumbling 
weight X on end of arm R, thus venting both arm 
V and holder N from falling back. But when, how- 
ever, the tablet is taken off, the counterweight on arm 
S drops, withdrawing the bolt W, and allowing the 
weight X to fall over. The return movement of the 
arm is then the same as previously described with 
respect to Figs. 4 and 5. 

The peculiar conditions of working the traffic at 
Templecombe Junction—where trains proceeding to 


the north come from off a single line on to a double} p 


line, and then cross over the down track to reach the 
up or correct track, after which, if calling at Temple- 
combe, they back into that station—compel the placing 
of a receiver in the 6 ft. way at the beginning of the 
cross-over. 

The receiver here cannot be of the standard type, 
as there would be no room forit. Therefore, what is 
known as the falling-man pattern of receiver (Fig 3) 
has been devised. The arm is set for use in an upright 

sition, and on its receiving the discarded tablet the 
orce of the blow causes the arm to drop down back- 
wards in a vertical plane, instead of revolving hori- 
zoutally. This arm is a carefully balanced piece of 
mechanism. Were not the arm caught and locked on 
falling into the bed, it would rebound many times. 

With Whitaker’s patent tablet exchanger installed 
throughout the single-line sections of the Somerset 
and Dorset Railway the traffic works so smoothly and 
expeditiously that it could not well go better were 
the line doubled. The apparatus has now been in 
regular and constant use for about a year, and not a 
single failure on the part of the mechanism has yet 


been recorded. The present writer has travelled on| rm), 


the express trains between Blandford and Temple- 
combe, and seen the tablets set down, caught up, and 
exchanged at rates of speed varying trom 48 to 55 
miles per hour. By a slight modification of the holder 
to suit the different shape of pouch, the apparatus can 
be used equally well with the miniature staff system. 
It can also be arranged to work with the long and 
heavy staff ; but in this latter case it is not practicable 
to combine the ‘‘recsiver” and ‘‘deliverer” on one 
post. Two separate posts are required ; these, how- 
ever, can be placed close together. The Railway 
Signal Company, of Fazakerley, Lancashire, have 
been appointed sole manufacturers and licensees of 
Mr. Whitaker’s apparatus. 





AMERICAN TeLecrarpHy. — During the forty years 
ending with 1905 inclusive, the business of the Western 
Union Telegraph Company yn ne a eo in- 
crease. The company has advanced with the general 
development of the United States in population, wealth, 
and enterprise of all kinds. In 1 the company had 
75,686 miles of wire stretched ; in 1905 the corresponding 
length of wire was 1,184,457 miles. The number of offices 
in 1866 was 2250; in 1905 the total had risen so 23,814. 
The number of messages transmitted in 1866 was 5,879,282; 
in 1905 the corresponding total had risen to 67,477,320. 
In 1866 the revenue acquired was 6,568,925 dols. ; in 1905 
the corresponding total had risen to 29,033,635 dols. 
The working expenses stood in 1866 at 3,944,005 dols.; in 
1905 they had expanded to 21,845,570 dols. The net 
revenue of the company in 1866 was 2,624,919 dols.; in 
1905 it had grown to 7,188,064 dols. It will bs observed 
that the expansion of net profits failed to keep step with 
the — growth of the business ; this is explained by 
the decline in the ave’ sum received per message from 
1.05 dol. in 1866 to 0.32 dol. in 1905, while the average 
cost of handling each message only declined from 0.63 
dol. in 1866 to 0.27 dol. in 1905. The number of mes- 
sages transmitted by the company, and the revenue 
acquired by it, mere en as follows year by year during 
the ten years ending with 19€5 inclusive :— 


Year. Messages. Revenue. 
dols. 
1996 (tk. _ ee oe 58,769,444 22,612,736 
1997__—_i.. om ee oe 58,151,684 22,633,859 
1893—ti. ¥e oe Se 62,173,749 23,915,733 
1sy9 lt. <5 ce in 61,398, 157 23,954,312 
1900—i.. = ee - 63,167,783 24,758,570 
1901 ‘a ee ey o 65,657,019 354,151 
ee Le se = 69,374,883 23,073,095 
1903... a ‘ ee 69,790,863 20,167,687 
1904—i.. as ‘se 67,903,973 29,249,390 
1905 67,477,320 29,033,635 


It will be seen that the revenue has been picking up 
rather more yon of late. pee the whole, the 
Western Union Company is certainly one of the marvels 





of the United States. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday morni 
there was very little doing in the pig-iron market, an 
the turnover was confined to 1 tons of Cleveland 


warrants at 483. 44d. cash. At the close the quotations | G 


were firm at 483. 5d. cash and 48s. 84d. one month sellers. 
There were buyers of hematite at . 104d. one month, 
but no business was done. In the afternoon the tone 
was improved, and 4000 tons of Cleveland warrants were 
done at 483. 64. cash, 483. 64d. seven days, and 483. 94d. 
and 483. 94. one month. Closing sellers quoted 483. 64d. 
cash and 48s. 9d. one month. Hematite was better, and 
1000 tons changed hands at 643. one month. On Friday 
morning the market was firm, and Cleveland warrants 
were dealt in at 483s. 6d. and 483. 64d. cash, 483. 7d. six 
days, 48s. 7}d. seven d ny and 48s. 94d. one month, 
closing with sellers at . Td. cash and 483. 11d. one 
month. The turnover amounted to 7000 tons. There 
were buyers of hematite at 643. cash, and sellers at 
61s. 6d. one month. At the afternoon session prices of 
Cleveland warrants advanced, and about 15,000 tons were 
put through at from 483, 8d. to 483. 9}d. cash, and from 
493. to 493. 0}d. one month. At the close sellers quotations 
were 483. 9d. cash and 49s. 0}d. one month. Hematite was 
idle at 64s. cash buyers and 64s. 34. cash sellers. On 
Monday morning a good business was done in Cleveland 
warrants, fully 16,000 tons changing hands at increased 
rices. A strong tone prevailed, and cash iron rose from 
483. 10}d. to 493. 44d., while forward iron was done at 
493. 3d. and 49s. 6d. one month and 49s. 11d. to 50s. 34. 
three months. The closing quotations were 493. 5d. 
cash and 493. 74d. one month sellers. Hematite—1000 
tons—was done at 64s. 44d. cash, and the settling 
prices were :—Scotch, 553.; Cleveland, 49s. 44d.; hema- 
tite, 643. 44d.; and Standard foundry iron, 493. 3d. 
In the afternoon the upward trend continued, and 
quite 15,000 tons of Cleveland warrants were dealt in, 
up to 493. 6d. cash, 49s. 7d.-four days, and 493, 104d. 
one month. At the close of the day the quota- 
tions were under the best, at 49s. 5d. cash and 493. 9d. 
one month sellers. Hematite was stronger, and 1000 
tons were done at 643. 6d. cash and 64s. 104d. one month. 
On Tue:day morning the tone was again good, and 
Cleveland warrants advanced from 493. 54. to 493. 9d. 
cash, 493. 104d. to 50s. one month, and 503. 6d. to 50s. 84d. 
three months. The turnover was about 15,000 tons, 
and the closing quotations were 49s. 9d. cash, 503. one 
month, and 503. 8d. three months. Hematite was 
steady at 643. 6d. cash, and rather better for forward 
business at 65s. and 653. 3d. one month. The deal- 
ings were 2000 tons. At the afternoon session a 
large business was done in Cleveland warrants, and 
the market being excited, prices advanced —— 

e dealings were at 503. and 50s. 34d. cash, 
503. 3d. to 50s. 5d. fourteen days, and from 50s, 4d. to 
503. 74d. one month, and closing sellers’ quotations were 
503. 34d. cash and 50s. 74d. one month. Hematite was 
done at 65s. 9d. one month, and some Standard foundr 
iron changed hands at 50s. 1d. fourteen days and 50s. 24d. 
one month. The turnover amoun in all to about 
20,000 tons. When the market opened to-day (Wed- 
nesday) excitement prevailed, and a large business 
of nearly 25,000 tons was done. Cleveland warrants 
opened at 50s. 44d. cash, and, after jumping up to 
50s. 104d., reacted to 50s. 6d., closing with cash sellers 
at 50s. 74d. Forward warrants were unsteady at 50s. 9d. 
to 51s. 14d. to 503. 9d. and 503. 94d. one month, with 
closing sellers at 50s. 114d. one month, and dealing also 
took place at 503. 11d. and 51s. 14d. two months, and 
51s. 44d. three months. Hematite—1000 tons—changed 
hands at 66s. 14d. and 663. one month, closing with sellers 
at 65s. 7d. c and 663. one month. In the afternoon 
the tone of the market was steadier, and a fair business 
of about 8000 tons of Cleveland warrants was put through. 
The " were 503. 7d. and 503. 74d. cash, 503, 11d. one 
month, 51s. 14d. to51s. 2d. two months, and 51s. 6d. three 
months, with sellers over for the latter position. At the 
close of the day, sellers’ 9K were 503. 74d. cash, 
503. 114d. one month, and Sls. 6d. three months; while 
sellers of hematite quoted 653. 6d. cash and 66s. one 
month. The market quotations for makers’ (No. 1) iron 
are:—Clyde, 64s. 6d.; Calder and Gartsherrie, 65s.; Sum- 
merlee, 663. 6d.; Langloan, 693.; and Coltness, 73s. 6d. 
(all shipped at Glasgow) ; Glengarnock (shipped at Ardros- 
san), 65s.; Shotts watepee at Leith), 66s.; and Carron 
(shipped at Grangemouth), 67s. 

Sulphate of Ammonia.—During the past week the 
inquiry for sulphate of ammonia has only been fair, and 
there not been quite so much business passing. The 

ice is a shade easier, and although 12/. 7s. 6d. per ton 
‘or prompt delivery, Glasgow or Leith, is the quotation, 
the figure may be taken round about 12/. 6s. 3d. per ton. 
The amount shipped last week from Leith Harbour was 
121 tons. 


__ Scotch Steel Trade.—The tone in the local steel trade is, 
if anything, inclined to be better. Inquiries for fresh 
deliveries, however, remain much as usual, but there are 
already signs of an increased demand for structural 
material at an early date. It is currently reported that 
inquiries have been made within the past few days as to 
the position of the makers here to ship large quantities of 
structural steel to Canada. Quotations have also been 
asked locally for several thousand tons of angles and 
plates ; and although no destination has been mentioned, 
it is quite bable that this inquiry has relation to new 
vessels to be built on the Clyde. Ata meeting of the 
local steelmakers, held here yesterday afternoon, the 
official list of prices was under discussion, but it was 
again resolved to make no change in the meantime. The 
various works are still well employed, and continue to 
turn out a large quantity of material. 


Shipbuilding.— Messrs. Russell and Co., Port Glasgow, 
have received orders to build a high-class twin-screw pas- 
senger steamer for Messrs. Cosulich, Trieste, for service 
between the latter port and New York. The vessel wil] 
be 400 ft. long, and will have engines of 4000 indicated 
engese, supplied by Messrs. Kincaid and Co., 
reenock. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Deaths.—The death has occurred of Mr. Vickers 
George Beardshaw, at the -¥ age of eighty-four. He 
was a director of the firm of J. Beardshaw and Spns, 
Limited, of the Baltic Steel Works, but had not taken 
an active part in it for some years. He was a man of 
sound business ability, and in his day was well known in 
the manufacturing and commercial world.—The death 
has also taken place of Mr. William Franklin, who was 
for nearly forty years manager of the armour-plate mill 
at the Atlas Works of John Brown and Co. In that 
position he took an active part in the struggle to maintain 
the supremacy of armour over projectiles. He saw the 
earlier plates of iron rolled and the introduction of the 
compound plate, and all the more recent changes. He 
retained his position until last year, when he retired in 
favour of his son, Mr. W. F. Franklin. 


The Iron and Steel Trades.—A good volume of business 
continues to be done in the iron trade. With regard to 
pig-iron qualities the feeling among large consumers is 
that prices have reached a steadying point, and that 
buying will shortly improve. Stocks on current contracts 
have reached a low point, and they must soon be re- 
plenished. Makers show no disposition to quote easier 
terms. In the finished iron branches there is consider- 
able activity, the complaint with regard to the non-deli- 
very of specifications no longer being heard. There is an 
enormous demand for bar steel of all sections. Indeed, 
the steel trade generally keeps up remarkably well. The 
American call for high-speed qualities is described as 
phenomenal, and for some sorts as much as 4s. per pound 
is being paid. The iron and steel foundries are busy on 
all kinds of castings, but pone are low. The file trade 
is in an abnormal state of prosperity, and leading firms 
have more work than they can do. Competition has 
dropped to a large extent, but long discounts still rule. 


South Yorkshire Coal Trade.—The local coal trade is 
characterised by considerable activity. The strike in 
France is causing an increased demand for shipment, and 
Yorkshire collieries are benefiting. Leading railway 
companies are taking full supplies under their contracts, 
and there is at present every prospect of more gas con- 
cerns than usual coming here for next year’s supplies. 
The demand for house coal keeps up remarkably well, 
and prices are unchanged. All kindsof common coal are 
going freely at full quotations. Coke-makers have more 
than overtaken present requirements. 





Nova Scotran Pustic Works.—A Government report 
on railways and other public works in Nova Scotia for 
1905 has recently appeared. The total railway mileage 
under the control of the Government is 490 miles. The 
aggregate mileage in the province is 1174 miles. During 
the year contracts were let for forty-eight iron bridges, 
and payments were made on 115 bridges finished or under 
construction. A large number of wooden and smaller 
bridges were constructed. The total amount expended 
on roads and bridges during 1905 was 252,073 dols. 





Gotp.—Gold was imported into the United Kingdom 
in March to the value of 5,332,086/., as compared with 
3,920,698/. in March, 1905, and 3,856,052/. in March, 1904. 
The receipts from the principa] gold-producing colonial 
groups were :— 


Mar., 1906. Mar., 1905. Mar., 1904. 








Colonial Group. 








£ £ £ 
British South Africa 2,366,989 2,237,656 | 1,874,024 
British India 191,471 198,585 728,024 
Australasia .. 1,114,253 987,786 


514,289 | 








The unusually large movement of gold from Australasia 
to Great Britain in March was, no doubt, the result, to 
some extent, of an adjustment of commercial balances. 
The same explanation may be applied to an import of 
1,053,452. of gold from Germany into this country in 
March. The aggregate imports of gold into the United 
Kingdom in the three months ending March 31 this year 
were valued at 13,309,701/., as compared with 11,400,817/. 
in the corresponding period of 1905, and 9,460,071/. in the 
corresponding period of 1904. The contributions made 
by British South Africa, British India, and Australasia 
to these totals were :— 











Colonial Group. 1906. 1905. 1904. 
Be — £. 
British South Africa ..| 5,839,735 4,963,634 | 3,842,781 
British India ; -| 1,630,923 2,109,369 3,167,619 
Australasia .. 1,292,897 | 1,265,383 


| 3,379,857 


The very appreciable increase observable in the deliveries 
of Sout ee gold is, no doubt, the result of the 
larger force of Chinese and native labourers brought to 
r upon the working of the auriferous resources of the 
Transvaal and Rhodesia. The fluctuations observable in 
the Indian and Australasian totals arose, to some extent, 
from gold movements to adjust commercial balances. The 
receipts of gold from Germany to March 31 this year were 
1,214, 185/., as com with 1,709,522/., and 498,510/. in 
the first quarters of 1905 and 1904, 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the weekly 
market here was well attended, and was more anima 
than for a considerable time past. Quotations for all 
qualities of Cleveland pig were raised, and to-day they 
were further advanced, the chief reason for the improve- 
ment being the cheerful accounts from the other side of 
the Atlantic. It was very gratifying to find that buyers 
were more anxious to do business than were sellers, and 
it was pleasing to hear of a number of inquiries on for- 
ward account. A good deal of confidence in the future 
was exp The excellent shipments and the 
inland deliveries, as well as the daily withdrawals of 
Cleveland iron from the ‘public warrant stores, assis’ 
materially in strengthening the market. To-day No. 3 
g.m.b. Cleveland pig became 5ls. f.0.b., and a good few 
sales at that price were recorded, No. 1 was 52s. 6d. ; 
No. 4 foundry, 503. 6d.; grey forge, 50s.; mottled, 
49s. 6d. ; and white, 493, East Coast hematite pig was 
rather quiet, and quotations were somewhat easy in con- 
sequence of the competition of West Coast firms. For 
early delivery of mixed numbers from 673. 6d. to 683. was 
named ; whilst No. 4 forge hematite was 64s. 6d. to 65s. 
Spanish ore maintained its value, but there was not much 
doing in it. Rubio, of 50 per cent. quality, was 203. ex- 
ship Tees. The closing price of Middlesbrough warrants 
was 503. 7d. cash buyers. 

Manufactured Iron and Steel.—Fairly good accounts are 
given of most branches of the manufactured iron and 
steel industry, and the outlook for the future may be 
described as encouraging. This district is expected to 

et its share of the orders for steel likely to be given out 
the rebuilding of San Francisco. As yet we have not 
heard of any purchases for ’Frisco, but one or two Liver- 
pool firms are reported to have received some inquiries. 
Quotations all round are well maintained. Common iron 
bars are 7/. 5s.; best bars, 7/. 15s. ; iron ship-plates and 
iron ship-angles, each 7/. 5s.; iron ship-rivets, 7/. 17s. 6d.; 
steel ship-plates, 77. ; steel ship-angles, 67. 12s. 6d. ; steel 
boiler-plates, 82. ; steel sheets (singles), 8/.; steel sheets 
(doubles), 87. 5s. ; and steel joists, 62. 7s, 6d.—all less the 
customary 24 percent. discount. Heavy sections of steel 
rails stand at 6/. 7s. 6d., net cash at oa. 


Tron Stone Miners’ Wages Advanced.—At a meeting of 
the Cleveland Mine-Owners’ Association this week, at 
which a deputation from the Cleveland iron-stone miners 
attended, the question of wages for the current quarter 
was again discussed, and the offer of the employers of an 
advance of 3.6 per cent. was accepted, the mine-owners 
pointing out that that was the utmost concession they 
were able to make. 


Coal and Coke.—Fuel, on the whole, is firm, and in 
addition to the extra demand caused by the strike abroad 
a fair general inquiry is reported. as-coal is not too 
plentiful, and best qualities are quoted 10s. 3d. f.o.b. A 
good demand for bunker coal continues, and unscreened 
Durhams are 93. 9d. to 10s. f.o.b. Coking coal is selling 
at 10s. to 10s. 6d. Local consumption of coke continues 
heavy, and shipments keep pretty good. Medium blast- 
furnace coke is 17s. delivered | here, and export coke is in 
the neighbourhood of 18s. f.o.b. 








Tuk Ousk.—A meeting of the York Chamber of Com- 
merce was held on Friday, the 20th inst., when the 
following resolution was passed :—‘‘That with a view to 
carrying out much-needed improvements in the Ouse, it 
is desirable that a resident river cy er ed should be 
appointed, who shall also discharge the duties of secretary 
and manager of the navigation committee, and that the 
York City Council be urged to take the matter into its 
immediate consideration.” Mr. H. W. Empsot, who 
moved the resolution, said although traffic on the Ouse 
had increased fourfold in thirty years, little or nothing 
had been done to improve the river and assist the deve- 
lopment of business. What had been done already was 
insufficient, and_a wider scheme of improvement was 
required. Mr. R. Clark seconded, and said there was 
no reason why, if the river were properly treated, vessels 
should not come direct from Ham urg to York. Mr. 
J. T. Clark urged the necessity of a central organisation 
in York for the development of the waterway, the first 
—* which would be the appointment of a resident 

er. . 


PR ane Trapg-Marks.—A recent British Chamber of 
jommerce circular from Paris contains an appendix to the 
Speech of Mr, W. Hanning, re ‘False Marking of Goods,” 
at the Liége meeting of Association of Chambers of Com- 
eves of the United Kingdom. his gives cases of 
7 marks in addition to those mentioned at the Man- 
ped pecking, in September, 1904. The evil is of 
: standing. We take but a very few examples from 
7 commencement of the end of the appendix in ques- 
en 5 thus :— rps! paper manufactured in Lubeck, 
wee? and sold in France under English descriptions.” 
ri. etal bobbins for er manufactured in Ger- 
se », marked in English.” ‘+ Solid woven driving-belts 
aa in a German mill, marked every two metres with the 
words Warranted English make.”” Seeing the great 
m vement which has been proceeding for some time now 
= a with a view to the Germanising of all foreign 
for “tele, Speisenfolge,” for ‘* menu ;” “Pomiseuien* 
~ telephone ;” ‘‘ Fahrrad,” for “bicycle ;” and many 
rolle” ba of more recent formation; even ‘“ Rauch- 
ache ae has been proposed by enthusiasts to signif 
‘gar ; 1t seems strange that ‘ Trade-Mark ” should sti 


> used instead of ‘ Schutzmarke ” or ‘* Waarenzeichen.” 








NOTES FROM THE SOUTH-WEST. 


Cardiff.—The steam coal trade has been generally quiet, 
the supplies offering having been more than sufficient to 
meet current requirements. The best large steam coal has 
been quoted at 14s. 9d. to 15s. per ton, while secondary 
— have ranged from 14s. 3d. to 14s. 6d. per ton. 
The demand for house coal has not been very brisk, but 
late rates have been about maintained, the best ordinary 
qualities having made 14s. to 14s. 6d. per ton, while 
second. descriptions have made 11s. to 133. per ton; 
No. 3 Rhondda has been quoted at 15s. per ton. 
Coke has showns iness ; foundry qualities have brought 
18s. to 193. per ton, and furnace ditto 16s. 6d. to 17s. 
per ton. As iron ore, Rubio has made 18s. 6d. 
to 19s. per ton; and Almeria 18s. to 18s. 9d. per ton, 
upon a basis of 50 per cent. of iron, and charges, includ- 
ing freight, insurance, &c., to Cardiff or Newport. 

Steel Manufacturers at Swansea.—At a meeting of the 
South Wales Steel Manufacturers’ Association at Swan- 
sea, Mr. H. Eccles presiding, an application of the mem- 
bers of the Steel Smelters’ Association for an advance of 
10 per cent. in wages was further considered, and the 
meeting decided that at present they could not see their 
way to grant the demand. An — for a week’s 
holiday was also not acceded to. The standardisation of 
the wages of teamers and ladlemen was dropped for the 
time being, fresh matter having been introduced into the 
question. The price of Siemens steel bars was fixed at 
4l. 7s. 6d. per ton. 


Dowlais.—The Goat Mill has had a substantial output 
of heavy section rails and steel sleepers upon home, 
colonial, and foreign account. The Big Mill has not 
been pene | uninterruptedly, and its out-turn has been 
upon a smaller scale in consequence. 


Swansea New Dock.—The outer embankment of Swan- 
sea new dock has now been completed, and the tide has 
been shut out in readiness for the work of excavation. 
About 750,000 tons of stone were used in the construc- 
tion of the embankment. The Earl of Jersey has paid a 
visit of inspection to the works. 


The Swansea Valley.—Stocks of pig iron have been low 
for some weeks past. The demand for steel bars has about 
equalled the output. The tin-plate trade has left some- 
thing to be desired. An improvement is reported in coal- 
trade prospects. 


Municipalisation at Portsmouth.— The Portsmouth 
Town Council has decided to municipalise the local water 
supply. The outlay involved will be about 1,000,000/. 


Steam-Coaches on the Taff Vale Railway.—The Taff Vale 
Railway Company has a new type of steam-coach on order 
for its Penarth branch. One of these has just been de- 
livered, and the others will follow shortly. The new 
coaches will be longer than the ones at present in use, 
and they will each carry about seventy-five passengers. 








MISCELLANEA. 

Amone the steamers now in construction in Italian 
——, is the Europa, of 6500 tons register, 16 knots, 
for the Veloce Company’s trans-Atlantic service ; this is 
being built by the Sicilian Works at Palermo. The Riva 
Trigoso yard are building two 5200-ton and two 7000-ton 
register steamers for the Italian Lloyd Company. 


A serious accident occurred at the Jubilee Mill, 
Clitheroe, on April 24, when the fly-wheel of the engine 
burst, two men being killed and a number of women 
injured. The accident seems to have originated in 
defective governing arrangements, as the engine started 
to race, and before steam could be shut off the catastrophe 
stated occurred, with the fatal consequence cited above. 


In the last onpest on the Simplon Tunnel work it is 
stated that on March 12 the tunnel was placed at the 
disposal of Messrs. Brown, Boveri, and Co. for carrying 
out the preliminary work for electric traction. The Swiss 
Geodesical Commission were occupied from March 19 
to 24 in measuring the length of the tunnel. On March 31 
all the electrical fittings and suspension devices were in 
place ready to take the electric mains. The flow of water 
from the south side amounted to 946 litres (210 gallons) 
per second. 


In a pees before the Junior Institution of my of 
neers on April 18, Mr. William A. Tookey traced the de- 
velopment of the suction-gas producer to its present 
successful form from the original imperfect apparatus 
devised by M. Benier, of Paris, in 1895. In this plant a 
separate piston and cylinder was provided for drawing 
the air and steam through the producer. The next step 
was taken by Messrs. Taylor and Co., of Paris, who dis- 
carded the auxiliary piston ; and about the same time 
Messrs. Kérting Brothers experimented on the same lines, 
but unsuccessfully, and their tent was accordingly 
abandoned. In the remainder of his paper, Mr. Tookey 
described the characteristic features of the principal types 
of modern suction-gas producers. 


It is arranged that the International Association for 
Testing Materials, which holds its congresses about eve 
three years in industrial centres in various countries, sh 
this year meet in the Academy of Science at Brussels, 
from September 3 to 8. The King of Belgium accords 
the Congress his patronage, while Prince Albert of 
Belgium will be one of the wey feng as also 
will be the Ministers of Finance, ilways, War, and 
Trade, and the Mayor of Brussels. The programme of 
excursions includes visits to the harbour works at 
Brussels and Antwerp, the steel works of the John 
Cockerill Company at Seraing, the arsenal at Mechlin, 


to be read will be one on “ The Industries of Belgium,” 

by Baron E. de Laveleye and M. Camerman. It is 

expected that a considerable number of members and 

delegates from this country will be present at the Con- 
ress. Mr. J. E. Stead, F.R.S., Middlesbrough, is the 
nglish secretary of this institution. 


In the Zeitschrift des Vereins Deutscher Ingenieure 
Fritz L. Richter discusses the problem whether super- 
heated steam can contain water, with special regard to 
the question whether steam-traps or water-separators 
should be added to superheated-steam pipes. Experi- 
menting in Professor J osse’s engineering laboratory at the 
Technical High School at Charlottenburg, he observed the 
temperatures at which condensed water ceased to be dis- 
cernible when steam was di from a nozzle into a 
large chamber. There was always a slight cloud near the 
nozzle, of course, where condensation would take place, 
owing to adiabatic expansion. From these experiments, 
and from Berner’s researches on the flow of steam through 
pipes, he concludes that superheated steam, under ordi- 
nary conditions, will not contain any water; and when 
water is found it has probably formed in the steam- 
trap. The steam-trap should therefore be superfluous, 
and it would be advisable in any case to fit a cock into 
the trap connection, by means of which the trap would be 
cut out. Further investigation would, however, he think, 
be desirable. 


In a note published in the Annales des Ponts et 
Chaussées, M. Jacquier states that the explosive made by 
soaking meal or powdered charcoal in liquid air or 
oxygen, when tried at the Simplon Tunnel, proved much 
cheaper than dynamite, but nevertheless had to be 
abandoned, since it was found that carbon monoxide 
was produced in such quantities on the explosion as to 
be injurious to the workmen. If this difficulty could be 
avoided, it is held that there would be very great advan- 
tages in using the explosive stated. Its cost would 
apparently be only one-tenth that of dynamite. The 
method followed is to pack the powdered carbon in a 
case made of stout paper, covering it with an asbestos 
wad. A paper tube passes through this wad to the 
bottom of the cartridge, and through this the liquid air is 
poured in just before firing, which is done by a fulminate 
cap in the usual way. The cortridae should be fired within 
a period of ten minutes after filling, as the liquid air 
gradually evaporates, and at the end of half-an-hour, as a 
maximum, has completely disappeared. A ‘missed 
fire” therefore involves no danger to the workmen. At 
the Simplon Tunnel the dynamite used cost not less than 
5l. 103. per lineal yard of single tunnel, so that had it 
proved possible to use the liquid-air explosive, a very 
great saving could have been effected. 


In a peter read before the New York Railway Club, 
Mr. B. G. Lamme gives some interesting particulars as 
to details of the single-phase traction equipment which 
is now being completed for the New York, New Haven, 
and Hartford Railroad. The power-station is to be at 
Riverside, near Stamford, Connecticut. The generators 
will be driven direct by steam -turbines running at 
1500 revolutions per minute, and will be rated at 3750 
kilowatts. They will generate the current direct 
at 11,000 volts, which is to be the working pres- 
sure of the trolley conductor. This conductor will 
have to span in om four to six tracks, and in conse- 
quence it is to be supported from steel over-bridges 
placed at 300 ft. intervals, whilst at every 2 miles still 
more substantial structures, to be called ‘‘ anchor bridges,” 
will be erected. The trolley wire will be supported at a 
uniform level above the tracks by tying it to a steel cable 
suspension system fixed above it. It will be possible to 
supply about 40 miles of line direct from the main power- 
house without the aid of sub-stations. The locomotives 
will be equipped with four motors rated at 250 horse- 
wer, and designed to run at a normal full speed of 
25 revolutions “+ minute, at which they will require 
the current to supplied at 450 volts. An air-blast 
provided by an electrically-driven blower is to be used for 
cooling these motors as well as the transformers on the 
locomotive. 








Sewacr at Norwich.—Further sewage works have 
been sanctioned at Norwich at an estimated cost of 
54,000/. It is proposed to provide pumping plant at 
Trowse consisting of electrically-driven pumping machi- 
nery to deliver 2800 gallons per minute to a height of 
80 ft. above Ordnance datum, and suction gas plant driving 
similar pumps to that actuated by the electric motor. The 
combined pumping power will be 8400 gallons per minute. 
The whole of these pumps will draw from the existing 
screening chamber, which will require adaptation to make 
it suitable for the additional work thrown upon it. To 
meet these inc uirements two new liftin 
screens, the bottoms of which will be arranged to rane | 
grit, and electrically-driven ng gear, will be necessary, 

‘0 ry | the pumpage from Trowse to an irrigation 
farm a 33-in. rising main will be constructed to pass 
beneath the Yare at the pumping-station to the farm, 
about a quarter of a mile south of the farmhouse, where 
it will discharge the crude sewage into a tumbling-basin, 
from which it will flow into either or both of two detritus- 
chambers. The sludge from these detritus-chambers 
will be led into sludge-pits fitted with chain pumps 
arranged to deliver into side-tipping steel trucks, running 
on rails, to convey the waste material to the upper part 
of the farm, or, alternatively, to deliver by gravitation to 
suitable points. The sewage will flow from the detritus. 
chambers to a measuring-basin over a measuring-weir 
discharging into a supply-chamber which will deliver the 
sewage into hydrolytic tanks and hydrolising cells. The 
tanks and cells will be capable of normally treating 





and the harbour works at Zeebrugge. Among the papers 





3,000,000 gallons daily. 
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Fig. 4 
Cun Metal 


WE reproduce on the plate opposite, and on thia 
page, illustrations of a crane which has been designed 
and constructed by Messrs. George Russell and Co., 
Limited, Motherwell, and erected on the west bank of 
the new fitting-out basin in the Cartsburn dockyard 
of Messrs. Scotts’ Shipbuilding and Engineering Com- 

ny, Limited, Greenock, as shown in the view of the 
Sed published on Plate IV. of our issue of February 9. 
It is of the derrick type, and was designed for a normal 
maximum lift of 100 tons at a radius of 70 ft. The 
derrick type was preferred, as its centre may be placed 
extremely close to the edge of the quay. The centre in 
this case is at a distance of only 4 ft. from the edge, 
so that the crane can deal with its full working load of 
100 tons at an effective outreach measured from the 
edge of the quay of 63 ft. Messrs. Russell, it may be 
incidentally mentioned, were among the first to erect 
a derrick crane on three pedestals, in order to get 
clearance for the sides of vessels—a type since pre- 
ferred to sheerlegs by many shipbuilders ; and a 60-ton 
crane of this type—operated by steam-power, con- 
structed as early as 1885 for a Port Glasgow firm— 
was illustrated in ENGINEERING of December 11, 1885.* 
Some years ago it was-supplied with new barrels and 
pulleys, and was fitted with flexible wire ropes in place 
of the chains. 

The mast of the crane at Scotts’ dock is built 
up of steel plates and angles well braced together, 
and connected at the bottom by a massive steel 
box-girder, which transmits the vertical pressure 
to the centre pin. The top of the mast is terminated 
by a heavy forged steel post, to which the diagonal 
stays are connected by means of trunnion rings, the 
design oe such that the centre line of each diagonal 
intersects the centre line of the mast ; consequently the 
diagonal legs are not subjected to any bending stresses. 

he mast and diagonal legs are carried upon con- 
crete foundations and piers which rise 25 ft. above 
the level of the quay. The vertical pressure on the 
central pier is distributed over the surface of the con- 
crete by alarge base, so that the pressure per square 
foot upon the concrete is small. R heavy steel plate, 
which carries the cast-steel slewing-rim and also a 
cast-steel socket in which the centre pin of the crane 
is fitted, is bolted upon this base. The horizontal stays 
are built of steel plate and angles, and stiffened by a 
lattice construction to resist the compressive stresses 
to which they may be subjected. On the plan each 
stay forms an —_— of 45 deg. with the edge of the 
wharf, leaving a depositing space on each side of the 
crane. The rails for trucks are laid parallel to the 
water under the crane stays, as shown in the engraving 
7. There is a height of 35 ft. from the ed 
of the wharf to the underside of the jib to clear the 
gunwales of vessels, when at 70-ft. radius. 

This crane lifts 100 tons at any radius between 


See ENGINEERING, vol. xl., page 564. 
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70 ft. and 25 ft., 90 tons at 75 ft., 80 tons at 80 ft., 
70 tons at 85 ft., and 60 tons at 90 ft. The indepen- 
dent light purchase gear lifts 10 tons at any radius up 
to 100 ft. The maximum load is raised at 5 ft. per 
minute ; loads under 50 tons at 10 ft. per minute; 
and under 10 tons at 40 ft. per minute, The speed of 
slewing with the full load is 100 ft. per minute. 

There are four motors and sets of gear—one of 
50 brake horse-power at 290 revolutions per minute, 
for derricking the jib; one of 50 brake horse-power, 
for main purchase hoisting; one of 35 brake horse- 

wer, for light purchase hoisting ; and one of 35 brake 

orse-power, for slewing. Lach is independent of the 
others. The motions are controlled by the driver in a 
cabin carried on the side of the mast 56 ft. above quay 
level. In this house are placed the main switchboard 
and the four controllers, as well as the hand-wheels for 
applying the auxiliary brakes. Automatic electric 
brakes are fitted for each motion, as well as power- 
ful hand-brakes for both hoisting and derricking 
- The motors were ‘> by the British 

homson-Houston Company, Limited, and the con- 
trollers by the Sturtevant Company. The main spur- 
wheels for hoisting, derricking, and slewing are of 
cast steel; all smaller wheels and pinions have ma- 
chined teeth. The worm-wheels of the slewing and 
the derricking gear are of gun-metal, and the worms 
are of forged seeel. The main hoisting and derricking 
barrels are 7 ft. in diameter, right and left screw 
grooved in the lathe, winding 400 ft. of rope on each 
section. The illustration above shows these barrels 
being raised into position ; the wood covering is only 
to Papa injury to the grooving while in transit 
and erection. An important feature in the design 
of the gearing is that the spur-gears are placed cen- 


trally upon the barrels, and the barrels are grooved 
right and left hand, to coil on both ends at once, so 














Fig. 2. 


that the stresses are equally divided between the two 
sides of the mast. The main hoisting-block has a 
vertical range of 100 ft.; the load is carried on eight 
ts of rope forming a duplicate quadruple purchase. 
he load is carried on oil in a cylinder, the lifting ring 
having a piston at its upper end, which allows the 
load to revolve with little resistance, A similar 
device was used on a crane some years ago by Messrs. 
Doxford and Sons, Limited, Sunderland.* Fig. 3 is 
a section of this arrangement, showing the details for 
keeping the cylinder free from leakage. The cylinder 
is of steel, with gun-metal liner in. thick, the bore 
being 11} in. There are two leathers at the top L, 
and one at the bottom BL; the latter is held in posi- 
tion b$ a ring R. The oil is introduced through 4 
8-in. hole, drilled at an angle, as shown. When new, 
there was a slight leakage of oil until the leathers be- 
came peatiaws. and pliable. Then the device became 
quite free from leakage. ; 
As will be observed from the illustrations, there is 4 
liberal supply of access ladders, steps, and gangways 
to facilitate oiling and inspection. The crane has been 
working constantly for over a year, and has already 
been employed in the fitting out of a large number of 
vessels, including H.M.S. Argyll. 








Tue wate Mr. J. B. Petrer.—We et to have to 
announce the death of Mr. J. B. Petter, which took place 
at his residence, West Park, Yeovil, after a very short 
illness, on Tuesday, April 17. Mr. Petter was the founder 
of the firm James B. Petter and Sons, Limited, Nautilus 
Works, Yeovil.. He retired from active management r 
1901. He was fifty-nine years of age, a member 0 
several public bodies at Yeovil, and a magistrate for the 
borough. 


* See ENGINEERING, May 10, 1901, 
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100-TON ELECTRIC DERRICK CRANE AT SCOTTS’ DOCK, GREENOCK. 
CONSTRUCTED BY MESSRS. GEORGE RUSSELL AND CO., LIMITED, ENGINEERS, MOTHERWELL. 


(For Description, see Page 554.) 
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MOTOR-DRIVEN MILLING-MACHINE. 
CONSTRUCTED BY THE NEWTON MACHINE-TOOL WORKS, PHILADELPHIA. 


(For Description, see Page 563.) 
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Turner and Henderson, Sydney, N.S. W. 

T. Willmett and Co., Townsville, North Queensland. 
W. ©. Rigby, Adelaide, South Australia. 
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THE NAVY AND THE PROTECTION 
OF COMMERCE. 

Tae Board of Admiralty, and especially Sir 
John Fisher, who is responsible for the solution 
of strategic problems, are to be felicitated on the 
practical character of this year’s naval manceuvres, 
the programme for which is now being matured. 
The scheme is also remarkable for the size and 
power of the fleets which will be engaged ; in fact, 
every British ship which can be reckoned as fit for 
service in the initial stages of any real conflict will 
be occupied in connection with the problems which 
the Admiralty are desirous of solving. Thus there 
will be in action nearly fifty go and, in- 
cluding armoured cruisers and small ships, the 
total fleet will number 350, and will be controlled 
by fourteen admirals, with Sir Arthur K. Wilson 
in supreme command of one fleet, and Sir W. H. 
May of the other. 

The manceuvres were to have been held last 
year, but were postponed because it was felt im- 
prudent to engage in mimic warfare during the pro- 
gress of the Russo-Japanese struggle for supremacy 
in the Far East ; for although the latter was con- 
fined to far distant waters, there was always the 
possibility of misunderstandings in the West. The 
delay, however, has been beneficial, because the 

reparing their scheme, have had the 
he experience gained in the Battle of 
the Sea of Japan, and have consequently consider- 
ably modified the original idea. Now one of the 
principal aims is to determine the efficiency, or 
otherwise, of certain proposals connected with the 
protection of our floating commerce. In order that 
this object may be effectually attained, the Admi- 
ralty have sought the co-operation of all British 
shipowners, so that such of the commerce-carriers 
as may enter the area of operations, during the 


Admiralty, in 
advantage of t 


2 | progress of the manceuvres, may come within the 
control of the Admirals. 
2! arrangement has been made that such vessels will 


In other words, an 
act exactly as if a war were really in progress. 

The first advantage of this procedure is already 
in operation. It has been evident to the close 
student of naval tactics that one of the serious 
omissions in our system is the absence of any 
direct sympathy, or organised procedure, between 
This was one of 


Commission on the supply of food in time of war. 
In their report the Commissioners stated that they 
were not satisfied that the means of communication 
between the Royal Navy and our miercantile fleet 





would, on the outbreak of war, be found sufficient ; 


to enable information to be conveyed to merchant 
vessels, in order that the instructions of the Ad- 
miralty, sent through the Admirals of His Majesty's 
ships, would be understood. Obviously, in the 
absence of such a complete understanding and a 
perfectly organised system, the Navy could not 
effectually protect our floating commerce ; and if 
the manceuvres have no other result than to evolve 
a satisfactory system of communication, much will 
be gained. As a preparatory measure, a certain pro- 
portion of the ofticers and crew of merchant vessels 
should at once be trained in signalling, so that 
there will be facility of communication on the 
high seas by syengeee. As has been pointed out 
by Lord Charles Beresford, an alarmingly small 

roportion of the personnel of the merchant service 
ep intimate knowledge of signalling, and this 
ought to be remedied, even if it involves the pay- 
ment of remuneration for expertness. No tramp 
steamer should be without one or two officers 
capable of signalling, and the Board of Trade 
might reasonably insist on efficiency before grant- 
ing them certificates. 

The nature of the problems to be solved by the 
manoeuvres, and the ‘‘ exercise” to be carried out 
in order to throw light upon the questions raised, 
cannot be divulged until the fleets are on the eve 
of the engagement ; but many points are indicated 
by the significance of the preparations made. The 
venue of the war is to be between Gibraltar and 
England, and shipowners having steamers entering 
this area between June 23 and 29 are to participate 
in the operations, except in cases where mails, - 
sengers, live stock, and perishable goods are carried ; 
the aim undoubtedly being to determine the means 
of protecting the great fleet of 10 or 12-knot steamers 
engaged in supplying the United Kingdom with food 
and other supplies. Compensation will be paid for 
delay ; the Admiralty have drawn up a schedule of 
awards, not only for owners, but for the charterers 
and the consignees of cargo who may suffer ; and 
as the rates of compensation are satisfactory, the 
Admiralty are again to be commended for their 
broad-minded policy. To meet possible loss, an un- 
derwriter’s policy for nearly nine millions sterling has 
been arranged at the exceptionally low premium of 
3s. 4d. per 1001. Later, it is possible that even fast 
ships may be invited to co-operate ; but experience 
has shown that the principal danger in war is to 
the ‘‘ hewers of w: and drawers of water” upon 
whom the nation depends for its subsistence. The 
ships will be required to call at Falmouth or Mil- 
ford Haven on the outward voyage, and at Gib- 
raltar when homeward bound, and from thence 
they will be required to make the voyage in com- 
pany with other vessels, or otherwise as may be 
directed by the senior naval officer in the ports. 
The ships will carry the red ensign, and will be 
subject to attack by the ‘‘enemy’s” men-of-war, 
and may be captured under certain rules of the 
game. In such cases the ship would be ‘‘ boarded,” 
and would then proceed on her voyage, striking 
her red ensign, and taking no further part in the 
manceuvres—that is to say, making no further com- 
munication with the British warships, or, for that 
matter, with those of the ‘‘ enemy.” 

The suggestion of ships being sent across the war 
zone in convoys, or otherwise, raises a very interest- 
ing question, and one regarding which there has 
been a sharply-defined difference of opinion. There 
are a few in this country who still cling to the 
view that protected convoys are desirable, but the 
official view, at the present time at all events, is 
that this procedure is not commendable. It is 
recognised that steam has completely changed pro- 
bable war tactics. Formerly a sailing ship was 
always barred from at least twelve out of the thirty- 
two points of the compass, whereas the steamer is 
free to choose her own time, and the least dan- 
gerous route. Moreover, she can cross that zone at 
— speed. The high-speed cruiser, however, 

as the same facility of movement and freedom of 
choice. But telegraphic communication, and par- 
ticularly wireless telegraphy, has introduced many 
novel factors. The enemy will be on the look- 
out, and the submarine cable would advise him 
of the collection of ships at a given port for 
convoy, since such a procedure could scarcely be 
carried out secretly. Moreover, the mass of smoke 
given off by ten or twelve tramp steamers moving 
across the ocean together would, even by night, 
apprise the enemy of their whereabouts ; so that 
from all points of view, as indicated in the masterly 
report already referred tv, the convoy system 


; 
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would not be advantageous, either from the tactical 
point of view or from the standpoint of commercial 
efficiency, since the fleets would be considerably de- 
layed. There is every probability of both systems 
being put to the test during the seven days of 
‘‘war” in June. Such a week’s experience will be 
worth many months of academic discussion. 

Many problems will be dealt with. The Ad- 
miralty view that the command of the sea must be 
the primary aim being accepted, the question arises 
whether the attack or defence of commerce will be 
best effected by concentration of force, as opposed to 
the detachment of ships to guard the great high- 
ways of commerce or to keep in check the maraud- 
ing cruisers of the enemy. On this question there 
is, perhaps, a closer unity of opinion than on most 
other vabjoste appertaining to naval strategy, so 
far at least as the British Navy is concerned. On 
the Continent, however, there is a tendency to 
believe that the destruction of commerce by in- 
dividual ships, or small fleets, would be effective, 
not only directly, but indirectly in its influence on 
food supplies and in fostering panic. The British 
hiaie, however, do not take this view, and 
their opinion is supported by experience, not only 
in the Russo-Japanese war, when there was not 
much floating commerce to attack, but during the 
Civil War in America, when it was otherwise. The 
Alabama, one of the most famous of commerce- 
destroyers, only averaged three prizes per month, 
and the Shenandoah, which had a_ particularly 
open field in the Behring Sea, captured on an 
average 3.8 American whalers per month; while 
throughout the war the thirteen commerce - 
destroyers of the Confederate Government suc- 
ceeded in capturing only 2.7 ships per month, 
many of them small fishing craft and insignificant 
coasters. 

It is true that the enormousextent of our merchant 
fleet would make us particularly subject to loss in 
this respect ; and it may be frankly admitted that 
we are bound to lose many of our merchantmen, 
especially in the early weeks of war; but this can 
only have a small influence on the final result. It 
should be remembered that the average cruiser can 
only keep the sea for about fourteen days without 
requiring to re-coal and re-provision, and that her 
accommodation for carrying crews to man captured 
prizes is very limited. The consequence would 
probably be that the game would not be worth the 
candle. Moreover, as Sir Cyprian Bridge has time 
and again pointed out, the consciousness that we 
have a sufficiency of cruisers would cause the 
enemy’s commerce-destroyers to be always anxious 
for their own safety, and in this respect would very 
materially reduce the radius of their action. They 
would have difficulty in returning to port, either 
with their prizes or to re-provision, owing to the 
investment of their coast line by the British Fleet. 
In view of all the probabilities, the Admiralty are 
most likely right in their view that the amount of 
commerce destruction would be small, and would, 
in all likelihood, be a last resort. 

This, of course, presupposes that Britain main- 
tains the mastery of the sea, and has a fleet strong 
enough to take the offensive against the enemy’s 
ships and against the enemy’s ports. That is im- 

rative. It is accepted that the coast-line of the 

ritish Isles is too extensive to justify a blockade 
by the enemy; and in any case, British strategy 
demands the immediate location and investment 
of the enemy’s fleet. It is possible, however, that 
in the forthcoming manceuvres the ‘‘enemy’s” 
cruisers will start with sufficient opportunity to 
attack commerce, in order that the questions of 
convoys, as against ordinary trading, and of com- 
merce-destroying versus aggressive initiatory fleet 
action, should be thoroughly investigated. This 
arrangement would simulate the probable action of 
an enemy, and would test the efficacy of the British 
scheme of concentrating force in order to maintain 
our supremacy, under conditions analogous to those 
which might arise as a consequence of insufficient 
preliminary vigilance. 

Such concentration of force on the part of the 
British Fleet would, of itself, necessitate a corre- 
sponding action by the enemy ; and there are few, 
if any, naval Powers sufficiently strong to dissipate 
their navy by disposing of part of it for the prob- 
lematical advantage of crippling our commerce. In 
any case, any dispersion of the enemy’s strength 
must materially influence in our favour the ultimate 
result of the war. Captain Mahan, in his “‘ Influ- 


ence of Sea-Power upon History,” contends that if 
commerce destruction be ‘‘regarded as a primary 





and fundamental measure sufficient in itself to crush 
an enemy, it is probably a delusion, and a most dan- 
gerous delusion when presented in the fascinating 
garb of cheapness to the representatives of a people. 
Especially is it misleading when the nation against 
whom it is is directed possesses, as Great Britain 
did and does, the two requisites of a strong sea 
power—widespread, healthy commerce and a power- 
ful navy.” Like many of our own authorities, he 
grants that the harassment and distress caused to 
acountry by interference with commerce is painful, 
and, while a secondary operation of naval warfare, 
is most important ; but it can only be serious if a 
false idea of its effect on the ultimate issue is 
developed. 

While, therefore, a discussion on any naval topic 
is always desirable, it should be on wise and dis- 
criminating lines, so that a true conception of the 
potentialities of any movement may be calmly and 
accurately weighed. As a consequence of such 
education by discussion, the public would be able 
to estimate aright the influence on the ultimate 
issue of the loss of merchant ships, and would also 
be willing to so rely on the Admiralty that, without 
information, they would believe that the best was 
being done. This is always a difficult matter, and 
the Commission to which we have already made 
reference felt called upon to address a question to 
the Admiralty on the subject as to whether and 
how far the disposition of our fleets, squadrons, 
and ships might be adversely affected, and the free 
action of our admirals impaired, by popular pres- 
sure, either through Parliament or otherwise, 
upon the Government. The reply given by the 
Admiralty was, that this could only be a matter of 
opinion as to the qualities of the people of this 
country, and the wisdom of Parliament and of the 
Government of the day. ‘‘The Admiralty could 
never allow their action to be influenced by any 
pressure, and yet remain responsible for the con- 
duct of the war.” In the event of a portion of the 
naval forces at the disposal of the Admiralty being 
deflected from the main operations of the war 
for the special protection of ships, or any other 
object, dictated by immature and misguided opinion, 
the general conduct of these operations must of 
necessity suffer, and the entire course of the war 
be injuriously affected. It is, therefore, important 
that the problems connected with those actions of 
the enemy which might tend to create panic should 
be thoroughly investigated, and because of this the 
general plan of the forthcoming manceuvres will be 
especially welcomed. They should tend to educate 
the public to take a broad view of the actions which 
count most in the event of our naval supremacy 
being challenged. A necessary corollary to a strong 
navy is a well-matured and calm, contemplative 
public opinion. 








EDUCATION AND TRAINING OF 
ENGINEERS. 

ENGINEERS will welcome the report of the Com- 
mittee appointed by the Council of the Institution 
of Civil Engineers to inquire into the subject of 
the education and training of engineers. It will 
be remembered that the inquiry arose out of a 
pee read by Professor Dalby at a meeting of the 

nstitution of Mechanical Engineers, held in the 
spring of 1903; and also from a paper on this 
subject read by the same author before the meeting 
of the Institution of Naval Architects a few weeks 
previously.* These papers embodied the result of 
an inquiry made by Professor Dalby, at the 
instigation of Mr. Yarrow, whose interest in the 
education of engineers has been shown in other 
practical ways. Professor Dalby, in the course 
of the inquiry carried out at Mr. Yarrow’s request, 
visited the United States, and while there made 
extensive personal inquiry into the methods of 
education, and the working of the most important 
technical colleges and schools of the country. 
He also visi the Continent for a similar pur- 
ae The discussion on his paper before the 
nstitution of Mechanical Engineers was of an 
animated nature. The outcome of it was that the 
President of that Institution wrote to the Presi- 
dent of the Institution of Civil Engineers statin 

that the Council of the former Society sensidegal 
it desirable that a representative committee should 
be formed by the Council of the Institution 
of Civil Engineers to consider and report on the 
whole subject of engineering education. This sug- 








* See ENGINEERING for April 10, 1903, and May 1, 1903. 


gestion, we are told, was the immediate cause of 
action by the Council of the Institution of Ciyj] 
Engineers, and the report now before us is the 
final result. It should be mentioned that the Insti- 
tution had held previous inquiries in this direction, 
In 1870 and 1891 statements were published on the 
subject ; and in 1903 a discussion on engineering 
education took place at the Engineering Conference 
of the Institution of Civil Engineers. 

In November of the same year the Council de- 
cided to request the most prominent engineering 
societies to assist in the proposed inquiry, and the 
Committee was formed in February, 1904. Sir 
William H. White was appointed chairman, and 
the following constituted the rest of the Com- 
mittee :—Sir John Wolfe Barry ; Sir Alexander 
B. W. Kennedy; Mr. J. Hartley Wicksteed, 
representing the Institution of Mechanical Engi- 
neers; Mr. Alexander Gracie, representing the 
Institution of Naval Architects; Sir Edward 
Carbutt, representing the Iron and Steel Institute ; 
Mr. R. Kaye Gray, representing the Institution of 
Electrical Engineers ; Mr. Henry E. Jones, repre- 
senting the Institution of Gas Engineers; Pro- 
fessor Archibald Barr, representing the Institution 
of Engineers and Shipbuilders in Scotland ; Pro- 
fessor Henry Louis, representing the Institution 
of Mining Engineers ; ou Professor R. L. Weighton, 
representing the North-East Coast Institution of 
Engineers and Shipbuilders. Dr. Tudsbery was 
appointed secretary, and Mr. J. G. Henderson, 
assistant secretary. In consequence of Sir Edward 
Carbutt’s lamented death in October last, Mr. A. 
Tannett-Walker was appointed in his place. 

It will be seen that the list was fairly representa- 
tive. The President of the Committee, Sir William 
White, has had as varied an experience of technical 
education, both in regard to receiving and impart- 
ing it, as well as judging its value in those working 
under him, as, perhaps, any one. Sir John Wolfe 
Barry is an eminent civil engineer ; Sir Alexander 
Kennedy is also one who has had a long and varied 
experience. He an as an engineer, and after- 
wards became a teacher of engineering, his long and 
highly successful occupancy of the chair of engi- 
neering at University College being a landmark 
in the history of technical education. Since his 
retirement from the college his career as a con- 
sulting engineer has been no less marked. Mr. 
Wicksteed, as the head of an important engineer- 
ing works, at which are produced some of the most 
scientific apparatus used in practical engineering, 
and Mr. Gracie, as director of the great Fairfield 
works, are both well qualified to speak on the ques- 
tion of technical education, whilst Mr. Gray and 
Mr. Jones represent important branches of the 
industry. The three remaining members—Messrs. 
Barr, , and Weighton—are all professors 
holding influential positions. 

The reference to the Committee was ‘‘ To con- 
sider and report ... as to the best methods for 
training for all classes of engineers, including both 
scholastic and subsequent technical education ; it 
being an instruction to this Committee that the 
principle shall be maintained that the education of 
an engineer must include both practical experience 
and scientific training.” : 

The inquiry was divided by the Committee into 
four sections. The first dealt with ‘‘ Preparatory 
Education in Secondary Schools ;” the second with 
‘*Training in Offices, Workshops, Factories, or on 
Works ;” the third with ‘ Training in Univer- 
sities and Higher Technical Institutions ;” while 
the fourth section dealt with ‘‘ Post-Graduate 
Work.” 

In prosecuting the inquiry the Committee thought 
it essential to obtain opinions of persons having 
experience in engineering education and of eminent 
engineers practising in various branches of the 
profession. Forms were accordingly sent out to 4 
number of persons selected as being most likely to 
give guidance of value. The schedules of ques- 
tions issued by the Sub-Committee are given in an 
appendix to the report, and replies are summarised 
in two tables. A separate schedule, dealing with 
the first section—i.e., that relating to prepara- 
tory education—was issued to 120 representative 
teachers, schoolmasters, and engineers not engaged 
in teaching. Replies were received from 80 per 
cent. of these persons, and they were considered 
by the Committee in making their recommenda- 
tions. We will only deal with these questions 
briefly at present. By far the greater pee. 
gave the age for future students to leave schoo 
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in favour of that age. Nineteen per cent. were in 
favour of sixteen ; 14 per cent. for between sixteen 
and seventeen, 10 per cent. for eighteen, and 4 

per cent. for between seventeen and eighteen, an 

for less than sixteen respectively. ‘The second 
question in this series was whether there should 
be a leaving examination for secondary schools, 
and 90 per cent. of those replying answered in the 
affirmative. The majority of those favouring such 
an examination—54 per cent.—were of opinion 
that it should be held conjointly by the school and 
by outside examiners ; 41 per cent. desired outside 
examiners only, and only 5 per cent. voted for the 
school alone being the examining body. Asked if 
such an examination should be utilised as an entrance 
examination for the engineering colleges, 93.5 per 
cent. answered in the affirmative. The third set 
of queries in regard to preparatory examinations 
referred to English subjects. Eighty-five and a 
half per cent. were in favour of further develop- 
ing the teaching of history and geography in what 
are referred to as its ‘‘ commercial aspects ;” 84 per 
cent. approved of précis writing being considered a 
subject in English ; and 88 per cent. were in favour 
of extended instruction and exercises in essay- 
writing. The question of teaching languages fol- 
lowed. It was asked how far it was desirable that 
boys definitely intended for the engineering pro- 
fession should continue the study of classical lan- 
guages, or of either of them, until the time when 
they leave school. In favour of continuance were 
47 per cent. of those appealed to; 41 per cent. 
recommended the discontinuance at least two years 
earlier ; and 12 per cent. recommended the omis- 
sion of classics altogether. About 77 per cent. 
thought that five or six hours a week should be suffi- 
cient time to spend on classic subjects, whilst 
23 per cent. were favourable to 10 hours a week. 
It should be stated, however, that the replies to 
these two questions in the majority of cases re- 
ferred to Latin alone, the general opinion being 
that Greek may be either omitted entirely or dis- 
continued at an earlier stage. Seventy-seven per 
cent. of those asked were in favour of modern lan- 
guages, especially French, being taught colloquially, 
and, in many cases, residence abroad was recom- 
mended. The important subject of mathematics 
was next taken. It was asked whether a general 
method of teaching could be given to boys who 
intend to become engineers in such a way as to 
help them later on in the practical use of mathe- 
matics, Such a method of teaching, it was pointed 
out, would naturally differ from the method which 
would be used if mathematics were to be merely 
an intellectual exercise. Eighty-five per cent. 
were in favour of the practical method. 

In regard to the details of teaching, 81 per cent. 
of those appealed to considered the teaching of 
mathematics at school could be arranged with a 
view to the practical use of arithmetic, with the 
special object of obtaining correct: results indepen- 
dently of the mere study of arithmetical methods. 
Ninety-one per cent. were in favour of the en- 
couragement of the practical methods, and 94 per 
cent. approved of the encouragement of exercises 
in mental arithmetic. Eighty-five per cent. ap- 
proved of what Professor Perry defines as practical 
methods, and 90 per cent. voted for the elimina- 
tion from instruction in mathematics of such 
matters as cube-root extraction and elaborate equa- 
tions, which were considered purely intellectual 
gymnastics without any practical usefulness. 

In the section of education relating to science it 
was considered by 67 per cent. of those appealed 
to that it would be better that boys should be made 
superticially familiar with the general language and 
ideas of elementary physics and chemistry, whilst 
23 per cent. considered that the pupil should be 
carried somewhat further in one particular section 
of such work. Ten per cent. voted for the two 
jointly. In regard to the advisability of encourag- 
ing the study of natural philosophy as a subject of 
genera] mental training as well as of practical inte- 
Test, (5 per cent. gave answers in the affirmative. 

It 1s pointed out that it isa matter of common 
complaint among engineering professors that in 
many cases the mechanical ideas imbibed by school- 
boys have done more harm than good in their 
subsequent study of the. subject ; however, it is 
allowed that if it were possible to give schoolboys 
a thorough grounding in the elements of mechanics, 


it would, of course, be useful. Asked whether it 
would be well to omit theoretical mechanics alto- 
per cent. gave an 
Whether practical work, such 
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as carpentry or turning, should be undertaken as 
school exercises was considered undesirable by 
44 per cent. of those asked ; 38 per cent. thought 
it desirable, and 18 per cent. approved of it to 
some limited extent. In many cases, however, it 
was urged that boys should be encouraged to keep 
up the handicraft work as a recreation out of school 
hours, Asked to what extent it had been found 
better and more useful to make the “practical” 
work really into laboratory exercises or experi- 
ments—whether physical, chemical, or mechanical 
—38 per cent. considered it desirable and practic- 
able, while 42 per cent. regarded it as desirable ; 
20 per cent. did not recommend the method. There 
was a strong majority of 92 per cent. in favour of 
the ordinary teaching of geometrical drawing, with 
orthographical projections, including special curve 
drawing, both by co-ordinates and by projective 
methods. A still larger majority of 96 per cent. 
were in favour of free-hand drawing from ordinary 
drawing-class models, or from solids representing 
simple details of an engineering character. The 
drawing in orthographical projection of bodies from 
actual measurement—a subject which has been 
called ‘‘ practical mensuration”—was considered 
desirable by 83 per cent. Asked as to the advan- 
tages of surveying, such as simple chain surveying 
without optical instruments, for boys during their 
school period, 53 per cent. thought it undesirable ; 
31 per cent. considered it possible and desirable ; 
and 16 per cent. voted entirely in favour of the 
practice. 

The second division of the report deals with the 
three remaining sections mentioned above—namely, 
the training in offices, workshops, and factories ; 
the training in universities and higher technical 
institutions ; and post-graduate work. We must, 
however, leave the consideration of these subjects 
until we have had more time to examine the report. 








ANCIENT LIGHTS. 

One of the most important questions which 
building owners, builders, and architects have to 
consider is, How far may building operations be 
prevented by neighbouring owners, who allege 
that their mghts to light (or, as they are often 
termed, ‘‘ ancient lights”) are interfered with? It 
is obvious that if a man can lay claim to all the 
light which enters his windows, he can restrain the 
erection of any buildings in his immediate neigh- 
bourhood. What, then, is the nature and extent 
of the right to light? In view of the fact that the 
law upon this question is not always clear, or easy 
to understand, it is proposed to set forth the 
results of the most recent decisions. 

A man may obtain the right to have his windows 
unobstructed, either by prescription or by grant : 
by prescription, if he has had the enjoyment of the 
light for a number of years; by grant, if the owner 
of adjoining land has either expressly or impliedly 
undertaken that the light shall not be interfered 
with. Ifan owner of property has obtained his lights 
by grant, complicated questions do not often arise, 
inasmuch as the amount of light to which he is en- 
titled is definitely settled ; and for the present pur- 
pose we need not deal further with this aspect of the 
matter. The important question is, What right is 
acquired by prescription? It is laid down in the 
Prescription Act that if a man enjoys an easement 
of light for a period of twenty years, he becomes 
absolutely entitled to the enjoyment of the ease- 
ment; and if other persons interfere with him 
in his enjoyment, he can either obtain an in- 
junction to restrain them from erecting the build- 
ing which is interfering with the light, or he can 
recover damages. So far, so good; but the ques- 
tion still remains unanswered, What quantity of 
light does he become entitled to by prescription ? 
Suppose, for instance, there has been no building 
of any kind in front of a man’s house for a period 
of twenty years, and his neighbour then proceeds 
to build a small house at such a distance from the 
front of the house that the least possible portion of 
the light from the sky is cut off from the lower 
windows. Here we have an infringement of the 
right to light ; and if the law were to be applied in 
all strictness, there should be a right of action. 
We have purposely instanced an extreme case, in 
which no reasonable man would deem it worth 
while to institute proceedings. From such a case 
to a case in which all the light reaching a man’s 
windows is completely cut off there is every degree 
of infringement. What the builder or architect 


‘must determine is whether his operations will pro- 





duce such a result that it will not only be worth 
while, but within the right of the landowner, to 
pursue his remedy at law. 

Down to a few years ago it was declared to be 
the law that if there was a substantial interference 
with light, the dominant owner—i.e., the man who 
enjoyed the light—was entitled to bring an action. 
Regard was to be had, not to the amount of light 
which was left, but to the amount which was taken 
away ; and a rough-and-ready rule was laid down, 
and frequently acted upon, to the effect that if 
buildings were erected to such a height that they 
projected above an imaginary line drawn at an 
angle of 45 deg. from the plane of the base of the 
ancient light, such building could be stopped, or 
damages could be claimed. The Courts took no 
account of the fact that sufficient light for all ordi- 
nary purposes still entered the windows, to render 
the habitation comfortable. 

Recent decisions have altered all this. In the year 
1904 the House of Lords declared, in the famous 
case of Colls v. the Home and Colonial Stores, that 
a man does not necessarily acquire, by prescription, 
a right to all the light which enters his windows. 
If, in the opinion of the Court, sufficient light is 
left for the reasonable requirements of mankind, 
no injunction will be granted or damages awarded. 
This principle has been applied in many su uent 
cases, in some of which the Courts have declared that 
sufficient light has not been left, while in others it 
has been held that there was no unjustifiable inter- 
ence. The 45 degree test may now be regarded as 
exploded. 

n discussing this problem—and the same observa- 
tion applies to the discussion of many legal pro- 
blems—one finds that as soon as one question is 
satisfactorily answered, others of even greater 
difticulty are presented to the mind. What 
meaning, for instance, is to be attached to the 
expression “ The reasonable requirements of man- 
kind?” Is the use to which the dominant owner 
has been accustomed to put the light reaching his 
windows to be taken into account ? Some industries 
or occupations require for their proper fulfilment 
an extraordinary amount of light. Suppose, for 
instance, an artist or a photographer has enjoyed 
the use of an unusual amount of light for his 
studio during a number of years to the know- 
ledge of those over whose land the light has 
passed ; he might reasonably object to an obstruc- 
tion which would reduce the light necessary for 
artistic purposes, though it might leave enough for 
the enjoyment of the premises as a residence. This 
point has arisen, and has been decided adversely to 
the owner of the dominant tenement, in a case 
where an architect sought to enforce a claim to an 
unusual amount of light which was necessary for 
the preparation of architectural drawings. Mr. 
Justice Bray has declared that a man is not en- 
titled to place an additional burden upon the owner 
of a servient tenement—i.e., the tenement over 
which light passes—by putting his windows to a 
use which is out of the ordinary. This may at first 
sight appear to be a hardship upon the dominant 
owner, especially when the servient owner has 
known of the extraordinary use all along ; but the 
answer is, that if a man requires an extraordinary 
amount of light, he must pay for it, either by 
obtaining a grant and paying rent for the light, or 
else by obtaining such control over adjoining pro- 
perty that he can restrain the erection of buildings 
upon it. 

The foregoing statement of the law may be sum- 
marised as follows :—Buildings may be erected, in 
spite of the Prescription Act, to any height, and 
at any distance from adjoining buildings, so long 
as a reasonable amount of light is left to the domi- 
nant owner. In defining the term ‘‘ reasonable,” 
regard need not be had to special user ; and it is 
apprehended that a wide distinction will be drawn 
between the amount which is reasonable in a 
crowded city and that which is customarily enjoyed 
in an open suburb or in the country. 





GOLD-MINING IN ALASKA. 

ALTHOUGH gold-mining has been carried on in 
many latitudes, there is, perhaps, no part of the 
world where this industry is attended by such 
peculiar conditions as in Alaska. In the Alaskan 
fields are included, of course, all the auriferous 
districts in the far north-west of the North Ameri- 
can Continent, though some may not be actually 
within that territory belonging to the United States 
Government, and named Alaska; the district, in 
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fact, includes important centres in Canadian and 
British Columbian lands. 

Omitting the consideration of the more isolated 
and widely-scattered mines, the districts may 
roughly be taken in three groups—namely, (1) the 
South Coast group, in latitude 58 deg. to 60 deg., 
in the north-westernmost corner of British Colum- 
bia, and the corresponding coastwise strip of 
United States territory; (2) the Interior; and 
(3) the Seward Peninsula groups. These two 
groups are, roughly, in latitude 65 deg., but are 
separated by a distance of some 400 miles as the 
crow flies. Each of these districts is influenced by 
conditions of somewhat peculiar nature in addition 
to those with which all operations in such high 
latitudes must of necessity contend. 

In gold-mining, questions of topography and the 
prevailing conditions of climate are important 
factors, making for success or otherwise, according 
as they are favourable or not; and it will be seen 
on investigation that in Alaska their influence is 
inimical to the successful exploitation of the fields. 

Before entering on an account of the practical 
difficulties, a few words concerning the deposits 
will not be out of place. Most of the gold is 
worked in placers of one description or another, 
the South Coast district being practically the only 
one in which lodes are successfully worked, and 
while many of these are not unimportant, the most 
interesting features are found in connection with 
the placer-mining. 

The more numerous and important of the auri- 
ferous gravel deposits in Alaska occur in the form 
of creek placers or bench placers, though others, 
such as hill-side, river-bar, sea-beach, and lake-bed 
placers exist in different localities. Creek placers 
are those located near and on the same level as 
small streams, while bench placers are found at 
heights up to 300 ft. above the present stream- 
levels. Pay gravel frequently occurs only at the 
bottom of the deposits, and not throughout the 
whole depth of the bed. The beds vary in thick- 
ness from about 2 ft. of pay gravel in some districts 
to 10 ft. in others. The bottom of the pay gravel, 
bed-rock, may be only 12 ft. below the surface in 
shallow creek districts, or the workings may ex: 
tend to a depth of 60 ft. or 80 ft. before bed-rock 
is reached, as in one portion of the interior district. 
Again, in the Seward Peninsula at one point, high 
bench gravels occur from 40 ft. to 150 ft. in thick- 
ness. The thickness of the overburden naturally 
influences the method chosen for working the beds, 
and the systems adopted include open-cut working, 
drifting, and hydraulicking, according to circum- 
stances. 

Climatic conditions in such high latitudes influ- 
ence the operations to a very great degree. 
Operations are in full swing for only a short 
season—from June to September inclusive — in 
favourable years, and but little is done during the 
remainder of the year, except in underground 
workings. Winter temperatures fall sometimes as 
low as —43 deg. Fahr. in the Seward Peninsula ; 
and, in the interior, January mean temperatures 
figure at — 24.8 deg. Fahr. in some places. On the 
other hand, the maximum summer temperature 
reached in the Seward Peninsula is about 80 deg, 
Fahr., and the July temperatures in the interior 
are under 60 deg. Fahr. 

Under these severe conditions it is only to be 
expected that the ground will be found frozen to a 
considerable depth in places. This state, in fact, 
revails fairly generally over the interior and 
Seward districts, and in some instances the frost 
has been known to extend to a depth of no less than 
90 ft. in the ground. In many places the frost is 
permanent and never leaves the ground, and this 
necessitates the adoption of methods of thawing out 
the gravel before it can be economically worked. In 
the case of open-cut workings it is often sufficient 
to cut up the moss and frozen overburden, and lay 
the gravel bare to the sun, or thaw it out by running 
water over it. When ground-sluicing is adopted, 
the ground is worked over in sections, the thawed 
surface being removed, and then that section aban- 
doned for a fortnight or more, until the thaw has 
again reached a sufliciently low depth to make it 
worth while to go over it again. The more purely 
artificial methods adopted forthawing are fires, steam 
thawing, and hot-water thawing. In the first, in 


prospecting, the fires are made in the hole, and 
covered with rocks. These, on becoming hot, thaw 
out the gravel. Two fires are used a day, and the 
rocks are shovelled out with the thawed gravel, 
sinking to about a depth of a little over 1 ft. being 





accomplished for each fire. For thawing on a large 
scale this method is, of course, cumbersome, in- 
convenient, and wasteful of wood. It has there- 
fore given place to steam or hot-water methods. 

These methods may be used for either under or 
above-ground work, though in this latter case, if 
either must be resorted to, thawing by steam is 
usually adupted. In steam thawing a simple appa- 
ratus is employed, which may here be briefly 
described :—A length of stout 4-in. or ?-in. iron 
pipe is used, fitted at one end with a hollow steel 
point, and at the other with a hollow head of the 
same material. Steam is passed through this by 
means of a small pipe fixed at right angles into the 
head, connection being made with the boiler by 
means of flexible tubing and iron piping. This 
implement is termed a ‘‘ point,” and it is inserted 
in the ground to be thawed. Batteries of 10 or 12 
— are served from one boiler of about 20 

orse-power. As the operation proceeds, the points 
are gradually driven further and further into the 
gravel by light blows on the head with a mallet. 
The length of the points usually employed is 5 ft., 
though for sinking work extra long points, measur- 
ing from 10 ft. to 12 ft. over all, are used. The 
amount of gravel thus rendered workable is consider- 
able. Thawing, as a rule, is done during the night in 
drift-mining, two men being employed, one to tend 
the boiler, and the other the points. In from ten 
to fourteen hours each point will thaw a block of 
gravel of a length, into the bank, of some 6 ft., 
width of 18 in., and a height of 4 ft. About three 
hours is taken to drive the points in their full 
length, and they may be placed about 2 ft. 6 in. or 
3 ft. apart. In ten to fourteen hours, therefore, a 
battery of ten points would thaw about 30 cubic 
yards of gravel. This method, though convenient 
and expeditious, is attended by certain disadvan- 
tages. For instance, ground to be thawed some- 
times contains a certain amount of clay, and this, 
though thawed, is dried and baked by the steam 
points, a final state but little better than the 
original frozen condition. Under such circum- 
stances thawing by hot water is to be preferred. 

Again, steam-thawing fills the workings with 
vapour, not only unpleasant during the early hours 
of the day shift, but also a source of danger, from 
the fact that it renders difficult the inspection of 
the roofing. Masses of gravel, in workings, un- 
timbered as these generally are, are apt to fall 
unexpectedly ; and the obscurity caused by the 
steam in the atmosphere hides signs which would, 
under ordinary circumstances, give ample warning 
of impending caving. 

When pay gravel is only contained in the lower 
portion of the bed, and drifting is advisable, work- 
ings are timbered, or steam-thawing is not used. 
Under these conditions the hot-water method has 
great advantages, as with this it is possible to 
regulate the amount and height or depth of 
the gravel extracted from the bed without affect- 
ing that portion which it is not desired to work. 
In this method hot water is piped against the 
bank through a cotton hose fitted with a small 
nozzle. Bed-rock drains are cut, to run the water 
back to the well from which the pump draws its 
supplies. The water is heated either by turning 
the exhaust of the pump into the well, or by 
leading it straight into the suction-pipe of the 
pump, this latter arrangement being considered the 
more satisfactory plan. In this way the water, 
supplemented by seepage water, is used over and 
over again. Additional supplies may sometimes 
be required, or, in other cases, seepage in large 
quantities may render it necessary to pump water 
out of the workings. This method is not, how- 
ever, employed where there is any likelihood of the 
gold sinking into the bed-rock, for it is possible, 
with bed-rock of such substances as slab-schist, for 
much to be lost in this manner. 

In hydraulicking with a monitor, the gravel is 
disintegrated and thawed by the action of the 
water, so that no special means need be employed 
for attaining this end. 

As has been stated above, the methods of work- 
ing the gravel-beds are dependent on their situa- 
tion. Surface or shallow creek workings may be 
conducted on the simple shovelling-in method, or, 
if the working is of fair width, a horse or steam 
scraper is employed, or a track and incline. Work- 
ings of a slightly deeper nature are excavated 
by means of steam-shovels, or the less expensive 
methods of derricking. Where the pay is some 
distance below the surface drifting must be resorted 
to. Under a few circumstances only is hydraulick- 





ing a successful means to employ in Alaska. Tie 
conditions which tended to make this method so 
great a success in ornian mining are almost, if 
not wholly, lacking in the Alaskan fields. 

Factors of primary importance in hydraulic 
mining are: sufficiency of water, sufficieney of head, 
and easy disposition of the mine tailings. Un- 
fortunately, se seldom occur combined in this 
country ; for the greater part of the district the 
topographical features of Alaska are inimical to 
hydraulic mining. This, taken in conjunction with 
the fact that the climatic conditions are unreliable, 
renders hazardous the success of this method of 
working. The range of rainfall in the Alaskan 
fields is a very wide one, and, as the country is 
hardly well suited to, nor do the operations warrant, 
the construction of large and costly reservoirs and 
dams, the trouble of obtaining a sufficient and 
regular supply of water is very considerable. In 
the South Coast district the fall is heavy, at Juneau 
amounting to 93 in. in the year. But here the 
catchment area is small ; the mountains are steep 
and broken, and water quickly runs off. Where 
the catchment areas are considgrable, as in the 
interior and the Seward districts; the rainfall may 
only amount to between 10 in. and 20in. in the 
year. Even these amounts cannot be relied on, 
for the difference of the years’ figures in the records 
shows that the rainfall varies considerably from 
year to year. In fact, owing to scarcity of snow 
during the winter, and the failure of rains in the 
early summer, mines have been kept idle for even 
one-third of the short working season. In some 
districts, therefore, water must only be used for 
such operations for which it is absolutely indis- 
pensable. As the low situation of the gravel beds 
renders the disposition of tailings a matter of 
difficulty, it will be understood that when the work 
of the monitor has to be supplemented by that of 
an hydraulic elevator, profit is seriously reduced. 
This will be evident when it is. stated that the 
elevator requires about twice as mach water as does 
the monitor itself. Mining, therefore, by means of 
the monitor, and used in conjunction with an 
elevator, as practised in Alaska, may not be ex- 
pected to yield great profits. The elevators in use 
work on the principle of the injector, and lift to a 
height of about one-tenth of the head of water 
under which they work. The nozzles are, as a 
rule, 4 in. in diameter, and boulders up to 94 in. 
are easily handled. 

In the interior the main difficulty is that of 
obtaining water at sufficient head to render this 
method of working practicable The costly works 
entailed in the construction of the long flumes and 
ditches necessary, may be said to render the success 
attending the adoption of such methods proble- 
matical in the extreme. In a few instances also 
hydraulic mining has been conducted, where in 
order to obtain water at a sufficient head for the 
monitor it has been pumped, thus affording the 
requisite pressure. But little success has attended 
such practice, and it would appear advisable to 
employ other and more direct methods of working 
than this. In working the high-bench gravels, 
in the interior, tailings have to be impounded. 
Dams are built for this purpose to a height of 
about 20 ft. or more, of log-cribs. These are 
packed with moss and rock ; or the dams are con- 
structed of brush and logs laid flat, and not cribbed. 
Frost and ice control to ‘a great extent the supply 
of water for hydraulic workings. During the winter 
all water must be out of the ditches and flumes, or 
they will be rendered useless for the ensuing 
season. In the spring, ditches are allowed to thaw 
slightly before water is let through them, or they 
are quickly cut away. Flumes of wood of 1-in. to 
1}-in. by 12-in. boards are used to a considerable 
extent, but owing to the difficulty of contending 
with the frost, and the high price of lumber, ditch- 
work, whenever possible, is preferred. Pipe-lines 
are also now in use, and their use is extending. 
The lines are made up of 17-ft. lengths of steel 
riveted pipe of from No. 8 to No. 16 United States 
Standard gauge. They are sodded over for protec- 
tion, and on hillsides are anchored down to wooden 
frames. The use of pipes does not extend beyond 
special districts, such as those needing the employ- 
ment of inverted syphons, or, in the workings, 
from the pressure-box to the monitor nozzle. 

Wherever ditch - building is possible, it is con- 
sidered that this is by far the most convenient 
method of conducting water to the operations. 
Ditching is conducted on a scale of considerable 
magnitude in certain districts, more especially in 
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interior and the South Coast districts. In length 
they in no way compare, however, with the under- 
takings in the Seward district, ditches having been 
constructed of lengths of 17 and 26 miles in this 
quarter. In ditch-building in the Seward Peninsula 
the soil is first turned up with a plough. It is 
then graded by an American grader, drawn by a 
four-horse team. This operation is followed by a 
second ploughing, and this again by scraping with 
a horse-scraper to the depth required. The banks 
and bottom are finally gone over with pick and 
shovel by hand. Moss occurs to a thickness of 
from 18 in. to 24in., and if ditching operations 
are being driven through land covered with this 
material, the moss is laid back, and, when the ditch 
is completed, is turned over again, so as to form a 
lining to the ditch. Ditches to discharge 3300 
miners’ inches of water, or over 30,000 gallons 
per minute, have been constructed in some dis- 
tricts; but the rainfall is so variable that often, 
when measured, the discharge has been only a little 
over half this amount. 

In the Seward and interior districts a somewhat 
peculiar trouble often arises in ditch and flume 
work from the presence of ground ice or ‘‘ glaciers.” 
These are large sheets of ice from 26 ft. to 150 ft. 
in diameter, and sometimes as much as 26 ft. in 
thickness. They occur at a depth of from 2 ft. to 
4 ft., and the construction of ditches across these 
places is attended by greatly increased expense of 
upkeep at these spots. In the South Coast district 
trestle-work is often necessary in connection with 
flumes, and dams of log cribs, packed with moss and 
rock, are utilised, as the need for work of this 
nature occurs. This work differs very little from 
that in use in California, saving that in Alaska the 
operations do not reach to the magnitude of those in 
the older centre. 

Dredging has been carried on successfully in 
Alaska, but on no very extended scale, though it 
would appear that in some cases there may be a 
considerable future before this method of operation. 

Owing to difficulties of wanes &e., it is 
advisable to employ methods which are not always, 
perhaps, the most advanced. For instance, the 
construction of expensive ditch-work, or the trans- 
portation expenses of large steam-shovels to isolated 
mines, have not infrequently resulted in unprofit- 
able working of claims which might have been 
successfully developed had less pretentious methods 
been employed. 

As a rule, summer work only is possible in this 
part of the world, the winter being employed in 
prospecting, hauling supplies, or otherwise prepar- 
ing for the next season. When underground 
placers are worked, however, operations are some- 
times continued throughout the year. Though 
labour is cheaper in the winter, the material cannot 
always be worked profitably, as sluicing is not 
possible at that time of year. The result of all 
winter excavations has therefore to be dumped, to 
be rehandled again in the spring. In order to 
minimise the labour and expense of this second 
stage of operations the sluice-boxes are boarded 
over and the gravel dumped over the boxes. When 
water is available in the spring, the material is then 
just shovelled into the sluices. 

The cost of labour ranges from 3.50 dols. a day 
and board in the South Coast district, to 10 dols. a 
day, but no board, in others ; but the average runs 
about 5dols. a day and board in the summer. 
Winter wages are considerably lower. Feed for 
horses can be obtained in most districts in the 
summer months, but the keep of animals is expen- 
sive in winter, and some owners even go to the 
trouble of sending them down to Seattle and bring- 
ing them in again in the spring. 

[n the matter of timber the country is also rather 
at «a disadvantage. In the South Coast district 
timber is plentiful and of good size, but in the 
Seward Peninsula the only growths are mosses and 
willows, the country being bare of anything in the 
form of useful timber. All requirements have 
therefore to be met with imported lumber. Fuel 
Supplies are no more satisfactory than the supply 
of lumber. Both coal and oil have been found and 
worked to some extent, but have so far proved of 
ut little commercial value. 

In conclusion, we must acknowledge our in- 
debtedness for many of the above facts to the 
splendid publications of the United States Geolo- 
gical Survey, which embody the results of actual 
observations made in the district by competent 





fully carried on in Alaska, it can only be so prose- 
cuted when the work to be accomplished is ap- 
proached with care and circumspection ; and it is 
undoubtedly a fact that many failures have been 
due, not only to the natural difficulties, but also 
to the adoption of ill-advised plans, requiring ex- 
pensive outfits or heavy constructional works, which 
only slight investigation would have proved un- 
profitable under the circumstances encountered. 





» NOTES. 
Japan’s Corron InpDusTRY. 

In the present uncertain state of the cotton 
industry in this country, it might be well if em- 
ployers and employés turned their attention to 
the conditions of that industry in the Far East, 
where a new Britain is rapidly developing every 
department of industry. According to a report 
by the Canadian Commercial Agent in Yokohama, 
cotton-spinning now occupies the foremost rank 
in all branches of manufacture in Japan. The 
late war has in no way affected its development, 
and its future is most hopeful. According to 
the latest returns, there are 49 spinning com- 
panies in existence throughout the country, and 
the number of spindles in operation aggregate 
1,330,234. The factory hands employed number 
71,445, and their average wage is 27.09 sen, or 
about 7d. per day. That average, however, is 
rising, on account of the scarcity of labour. 
The wage bill of the Fuji Cotton-Spinning Com- 
pany recently showed that the earnings of the males 
averaged about 35 sen, and those of the females 
about 24 sen, per day ; but it must be remembered 
that these averages include the wages of boys and 
girls. A notable feature in Japan’s cotton industry 
is that it is entirely worked and controlled by native 
skill and capital. The mills are kept up to date as 
regards appliances and organisation, and almost 
without exception they now go in for ring-spinning. 
Where mules are in existence they are being 
gradually thrown out and replaced by ring frames. 
** Rings” are eminently suited for the cotton trade 
of Japan, as the yarn mostly in demand is seldom 
above 20’s. In some places, however, as high as 
60’s and 80’s are being spun to meet the growing 
demand for finer counts. The machinery used in 
the cotton factories is mostly British, about 80 per 
cent. of it having been supplied by Messrs. Platt, 
of Oldham. The Japanese engineering works are, 
however, now turning out warping and winding- 
machines, reels, bundling-presses, and looms, and 
the next attempt in this direction will be a ring- 
frame of native design. 


THe Mitan Exutsirtion. 


The terrible catastrophe in the Vesuvian dis- 
tricts, which has cast a gloom over the whole of 
Italy, has caused, among many minor disappoint- 
ments, a postponement of the opening of the 
Milan Exhibition from the 2Ist, the date origi- 
nally fixed, to Saturday, the 28th inst. The 
ceremony will not differ much from those usually 
observed on such occasions. The Royal party will 
enter by the triumphal entrance in the park, and 
will pass at once, in front of the Fine Art Gal- 
leries, to a pavilion erected opposite the entrance 
to the exhibit of the Simplon Tunnel, the in- 
auguration of which is the raison d’étre of the 
Exhibition. Here the President of the Exe- 
cutive Committee and the municipal authorities 
will receive the King and Queen. After the 
Exhibition has been declared open, the official 

rty will walk to the headquarters of the 
Swiss Commission, and, by means of the electric 
railway connecting the two sections of the Exhibi- 
tion, will pay a brief visit to all the chief buildings 
in the Piazza d’Armi. When this has been com- 
pleted, a return will be made to the park, and 
some of the principal buildings will be inspected 
there. On account of the dislocated condition of 
the Italian railways, it is highly improbable that 
anything like completeness can & expected on the 
ay of opening. n connection with this subject, 

* Bulletin No. 247— The Fairhaven Gold-Placera, 
Seward Peninsula, Alaska, by Fred. H. Moffit. Bulletin 
No. 251—The Gold-Placers of the Fortymile, Birch 
Creek, and Fairbanks Regions, Alaska, by Louis M. 
Pringle. Bulletin No. 259—Report on Progress of In- 
vestigations of Mineral Resources of Alaska in 1904, by 
Alfred H. Brooks and others. Bulletin No. 263— 
Methods and Costs of Gravel and Placer-Mining in 
Alaska, by Chester Wells Purington, 





following resolution :—‘t The Executive 
of the Exhibition, deeply concerned by the delays 
that attend the transport of goods intended for the 
Exhibition, due to defective railway service—a 
service which, especially at present, should be as 
active and prompt as ible, but which instead 
appears to place obstacles at all the State railway 
stations to the acceptance of goods addressed to 
the Exhibition — implores the Railway Depart- 
ment to show at least the same amount of des- 

tch and energy with regard to goods intended 
for the Exhibition—an event of great national 
interest — as it would for traffic of ordinary 
and minor importance.” 


‘ Tue Trapes Disputes Br. 


It is sometimes asserted by those who advocate 
a reversal of the Taff Vale decision that the 
tyranny of trade unions lives only in the imagi- 
nation of persons who are inimical to these bodies, 
In our issue of last week we drew attention to the 
dangers which threaten if that decision is re- 
versed ; but we did not then cite the facts of any 
specific case in which damages had been recovered 
against a trade union. The case of McGuire »v. 
Andrews and others and the Amalgamated Society 
of House Decorators and Painters, which was 
reported in the Times of March 8, 1904, and was 
noted in Enarneerine of March 11, 1904, should 
not be lost sight of in this connection. In that 
case the defendant union, whose members followed 
the same employment as the plaintiff, objected td 
his being allowed to work or to find employment 
in places where members of the defendant union 
were employed. In other words, they sought to 
Ls pressure upon him to join their ranks. In 

anuary, 1903, he was in employment as a ship 
painter with a firm with whom he had been for 
three years. It y 2 gpg that all the painters 
working for this firm at that time, except the 

laintiff, were members of the defendant union. 

pon representations being made to Messrs. Wright 
(his employers) to the effect that if the plaintiff was 
allowed to work the other men would go out, the 
employers had nothing to do but to discharge the 
plaintiff, although they had no fault to find with 
him. He then brought an action, alleging that the 
local branch were responsible for the acts of the 
men who had taken an active part in procuring his 
dismissal, and that the union, as a body, were liable 
for the acts of the local branch. A London jury 
awarded him 25/. damages. The extraordinary 
feature of this case was that the plaintiff's dismissal 
was procured owing to a dispute, not between a 
union and employers, but between two trade unions. 
It would be difficult to find a case which is better 
calculated to demonstrate the reason why both 
employers and non-union men look upon the sug- 
gested changes in the law with a feeling of appre- 
hension. Nevertheless, the Bill passed the second 
reading in the House of Commons without a 
division, and without.any very explicit statement 
from the Government as to the exact wording of 
the critical clause. 


Tue Nirriryine Bacreria. 


In the course of a paper published in a recent 
issue of the Proceedings of the Royal Society, 
H. Chick gives an interesting reswmé of the facts 
now known about the bacteria which oxidise the 
nitrogen in sewage. This work is effected in two 
distinct stages, the ammonia being first converted 
into nitrites by the action of B. nitrosomonas, 
whilst the conversion of these nitrites into nitrates 
is effected by the agency of quite a distinct bac- 
terium, known as B. nitrobacter. These bacteria 
swarm not only over the aggregate in a sewage 
filter in proper working order, but are also to be 
found in enormous numbers in the effluent. 
Perhaps the most astonishing fact about them, 
considering the work they accomplish, is that a 
pure culture of neither can multiply in a medium 
containing more than a trace of organic matter, and 
the presence of a small quantity of ammonia will 
also inhibit the growth of B. nitrobacter. It was 
this fact which prevented the earlier recognition and 
isolation of these bacteria, since they are incapable 
of multiplying in any of the ordinary nutrient 
media, such as sugars or peptones. They were 
first isolated by Wieciontier, who used a silica- 
jelly medium impregnated with inorganic salts. 

o account for the fact that they live and thrive 
in sewage filters, it is suggested that this may be 
due to symbiosis—that is to say, the presence of 
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other bacteria makes it possible for these varieties 
to thrive. It is also possible that the organic 
matter in such filters, when properly working, is 
mainly confined to the upper layers. It appears 
that there is no absorption of ammonia previous 
t» its oxidation, as has been sometimes suggested, 
but the bacteria concerned are so voracious that 
they can oxidise this completely to nitrates in the 
course of the short time taken for the sewage to 
flow through the filter. In the experiments de- 
scribed in the paper from which we are quoting, 
continuous filtration was found very much more 
effective than the contact-bed system; but it is 
necessary to add that the sewage was sprinkled 
over the surface of the filter, and was thus excep- 
tionally well aerated. It was further found that 
these nitrifying bacteria were very sensitive to tem- 
perature, their activity being greatly reduced by 
cold, a difference of 3 deg. to 5 deg. Fahr. in the 
temperature of two filters having a very marked 
effect on the character of the effluent. 


Royat Commisstons In New Sovutu 
WALEs. 


We are getting quite accustomed to disputes and 
allegations leading to Royal Commissions on tran- 
sactions of the Gevestanath Railway and Public 
Works Departments in New South Wales. Only a 
few months ago we commented on the decision of 
such a Commission on the supply of locomotives 
for the railways. Since then there has been a 
similar Commission, appointed on December 6 last, 
on the coal supply for engines, the evidence dis- 
closing serious , ~ Phan between the Commis- 
sioners for Railways, which had much better been 
settled in the board room. Now we have a bulky 
Blue-Book, of 579 pages, being the report and evi- 
dence, &c., of a Royal Commission to inquire 
into the serious excess of anticipated expenditure, 
350,0001., over the authorised estimate, 217,5001., 
in the building of the Cataract dam, now under 
construction. Of this work, which is the largest 
of its kind in the Southern Hemisphere, we hope 
to give more particulars later, but at present it 
will be sufficient to say that it is on to 
supplement the present water supply of the City 
of Sydney. The Prospect dam, which is of 
earth, holds back the present supply, and was 
completed, with its accessories, in 1887, having 
a capacity of 11,000 million gallons. However, 
in 1902, through the effects of drought, the 
water became very low, and, possibly in conse- 
quence, the dam developed a crack, both of which 
circumstances gave rise to some apprehension. 
The construction of the Cataract dam, which is 
within the Prospect catchment, and is to increase 
its storage, was ~ decided on, and is now well in 
hand, It is to be 160 ft. high and 127 ft. wide at the 
base, originally fixed at 9 ft. 6 in. below the bed of 
the river, and it will havea capacity of 18,200 million 

allons, so it will not only amply provide a reserve 
or droughts, but for a large increase in the Sydney 
population. The original design, estimated at the 
lower sum quoted above, was for a simple wall of 
concrete of similar dimensions, with ‘‘ plums” of 
stone init. It was — by the Principal Engi- 
neer for Harbours and Rivers, in the absence of the 
Engineer for Water Supply, and the dispute, into the 
details of which we cannot enter, was, in the main, 
whether the design subsequently made and carried 
out by the latter engineer, did or did not cause the 
serious excess which is now inevitable. The dam 
now being built is faced on the up-stream side with 
basalt concrete blocks, and the body is formed with 
roughly-squared sandstone blocks, intermixed with 
concrete. 


Tue Srrikine Distance or Continvovus 
VoLrTaGEs. 

One can hardly watch the brilliant discharge of 
sparks between the electrodes of a Wimshurst 
machine without wondering what voltage is present 
to produce such striking effects, No ordinary in- 
strument will measure anything approaching such 
pressures, so that beyond a hazy notion, deduced 
fcom smaller pressures, that the voltage is some- 
thing between 20,000 and 50,000 volts per inch 
length of spark, the observer had, until recently, 
nothing whatever to — him in his estimate. 
Alternating-current voltages of this order may be 


known with a fair degree of accuracy from measure- | 4 


ments made on the low-tension side of a trans- 
former in circuit ; but this method is unavailable 
in the case of continuous current. An indirect 
method of determining the voltage required at the 





terminals of a Wimshurst machine to cause spark- 
ing across a given air-gap was described by Mr. 
KE. A. Watson, in a paper read before the Birming- 
ham Section of the fostitution of Electrical Engi- 
neers on April 25. The fact upon which it is 
based is that the quantity of electricity which a 
condenser will hold depends jointly upon the 
capacity of the condenser, and the voltage of 
supply. If a spark-gap is connected across 
the source of continuous current in parallel 
with the condenser, as soon as the condenser 
pressure reaches a certain value a spark will 

ss and discharge the condenser. The pressure 
in the latter will immediately begin to rise again 
by the inflow of more electricity, and the condenser 
will continue alternately charging and discharging 
across the spark-gap as long as the conditions 
remain constant. If the current flowing into the 
condenser is I amperes, and the condenser dis- 
charges itself N times per second, each discharge 
represents the passage of I/N coulombs of electri- 
city. If K is the capacity of the condenser, the 
— it holds on the instant of discharge is 

V, where V is the voltage across the terminals. 
Hence I/N must equal K V, and therefore V = 
I/N K, or the voltage to break down the spark-gap 
is proportional to the charging current, and inversely 
proportional both to the frequency of the sparks 
and to the capacity of the condenser. These three 
factors can all be measured, and hence the voltage 
determined for a given length of spark. N, of 
course, is merely a matter of counting, and K isa 
constant which will have been measured before the 
experiments begin; but the measurement of I is 
not so easy. Inthe apparatus used by Mr. Watson, 
two condensers were placed in series across 
the spark-gap and —— by a very minute 
auxiliary gap of about 0.01 in. This latter gap was 
shunted by a micro-ammeter, in series with which 
on each side was a choking coil. The charging 
current of the condensers could not pass the 
auxiliary gap, and hence had all to pass through the 
ammeter; but when discharge took place, the re- 
actance of the choking-coils forced the sudden dis- 
charge current across the auxiliary gap, so that it 
did not affect the ammeter. This allowed a very 
steady reading to be obtained from the instrument, 
particularly as it is a peculiarity of the Wimshurst 
machines that its current is practically constant 
whatever voltage it is working at. ence the 
charging current did not drop off as the condenser 
pressure rose, as would have been the case had an 
ordinary dynamo been used. The results obtained 
by Mr. Watson were very interesting, and showed 
how greatly the size of the balls affected the spark- 
ing distance. For example, a pressure of 90 kilo- 
volts would jump 36 millimetres between 1}-in. 
diameter balls, 50 millimetres between 1-in. balls, 
and 80 millimetres between }-in. balls. With 

ual-sized balls the formation of a brush discharge, 
which puts a limit to the voltage, always began on 
the negative ball. By increasing the size of the 
latter the voltage could be carried much higher 
before brushing commenced, and, in fact, it was 
found that over a considerable range the sparking 
voltage for any given distance was the same what- 
ever the size of the negative ball. 
measurement described is suggested as a simple and 
accurate means of standardising spark-gaps or cali- 
brating extra high-tension electrostatic voltmeters. 








Curtery.—The exports of cutlery from the United 
Kingdom have exhibited remarkably little variation this 
year, being valued in March at 56,139/., as compared 
with 57,4592. in March, 1905, and 56,249/, in March, 1904. 
The United States are still large consumers of British 
cutlery, the value of the gee to the Great Republic 
in March having been 8158/., as compared with 7163/. 
and 71491. respectively. The aggregate value of the 
cutlery exported to March 31, this year, was 159,394/., as 
compared with 159,388. in the corresponding period of 
1905, and 155,869/. in the corresponding period of 1904. 
In these totals, cutlery shipped to the United States 
figured for 19,482/., 19,814/., and 18,784/. respectively. 
The colonial demand for British cutlery in the first 

uarters of the last three years was represented by the 
Eloving figures :— 





Colonial Group. 1906. 1905. 1904. 

£ £ £ 
British South Africa 12,260 | 10324 15,087 
British India eet --| 17,836 | 20,804 17,684 
Bact « oe a): ee 82,303 
Canada es «eo «-| 15,939 21,061 15,822 


Australasia accordingly affords the best external markets 
for our cutlery. 


The method of |M 





THE IRON ORE DEPOSITS OF SWEDEN 
AND NORWAY. 


AccoRDING to a report by a Swedish expert the iron 
ore deposits at Kirnna and Suossavara, in Lapland, 
are now estimated to contain an aggregate of 
793,000,000 tons of iron ore, of which 265,000,000 
tons are located above the level of the Suossajirvi 
Lake, whilst other parts of the deposits extend to a 
depth of 1000 ft. below the said lake. The ore con- 
tains 65 to 70 per cent. of iron, with 1 to 2 per cent. 
of phosphorus. About 80 8 cent. of the present out- 
put goes to Germany. The Gellivora iron deposits 
are calculated to contain some 128,000,000 tons of 
ore, containing 55 to 65 per cent. of iron and a 
variable, but rather considerable, percentage of phos- 
phorus. Of the Gellivora deposits about 54,000,000 
tons are above the level of the railway. The 
Ekstrimsberg deposits are understood to contain 
100,000,000 tons of ore, the Metaiuen-Lankujirvi, 
5,000,000 tons, and the other North Swedish deposits 
some 70,000,000 tons of iron ore, containing 55 to 
65 per cent. of iron, and, as a rule, a fairly high 

reentage of phosphorus. The aggregate of the North 

wedish iron-ore deposits is, in consequence, some 
1,096,000,000 tons. Putting the Griingesberg deposits 
at 60,000,000 tons, and the other iron-ore deposits of 
Central Sweden at 45,000,000 tons, the total for 
Sweden comes out at 1,200,000,000 tons. There are, 
however, other iron-ore deposits, which, on account 
of their high percentage of titanium, cannot be worked 
with advantage at present, and which are not in- 
cluded in the above. 

Norway, in her northern districts, boasts of vast 
iron-ore deposits at Dunderland, Niivershangen, and 
South Varanger. In extent they are larger than those 
of North Sweden, but the ore contains only 30 to 40 
ts cent. of iron, a fact which necessitates additional 

andling. The Dunderland ore is by magnetic separa- 
tion made to contain 62 to 64 per cent. of iron and then 
made into briquettes. The percentage of phosphorus 
is low. The Dunderland deposits pe ground are 
estimated to contain 80,000,000 tons of iron ore. The 
other Norwegian deposits referred to have not been 
sufficiently surveyed so as to make an accurate esti- 
mate possible ; the percentage of iron is very variable, 
from 30 to 58 per cent., but the average is low, and 
has been put at 38 per cent. 








THE INSTITUTION OF CIVIL ENGINEERS. 
Tue Council of the Institution of Civil Engineers have 
made the following awards for papers read and discussed 
before the Institution during the past session :—A Tei- 
ford Gold Medal to Mr. J. A. Saner, a Watt Gold Medal 
to Mr. G. G. Stoney, and a George Stephenson Gold 
Medal to Dr. T. E. Stanton; Telford Premiums to Mr. 
Leonard Bairstow, Mr. H. 8. Bidwell, Mr. J. J. Web- 
ster, Mr. Cathcart W. Methven, Mr. H. A. Mavor, Sir 
Frederick R. Upcott, K.C.V.O., C.S.I., and a Manby 
Premium to Mr. D. E. Lloyd-Davies. The presentation of 
these awards, together with those for papers which have 
not been subject to discussion and will be announced later, 
will take place at the inaugural meeting of next session. 
At the annual general meeting of the Institution of 
Civil Engineers, held on Tuesday evening, Sir Alexander 
Binnie, President, in the chair, the result of the ballot 
for the election of officers was decla as follows :— 
President: Sir Alexander B. W. Kennedy, LL.D., 
F.R.S.; Vice-Presidents: Mr. W. R. Galbraith, Mr. 
William Matthews, G.M.G., Sir. E. Leader Williams, 
and Mr. J.C. Inglis ; Other Members of Council : Lieut.- 
Colonel W. P. Anderson (Ottawa, Canada); Mr. B. Hall 
Blythe (Edinburgh) ; Mr. John Benton, C.I.E. (India); 
r.C. A. Brereton, Mr. R. Elliot-Cooper, Colonel R. E. 
B. Crompton, C.B.; Mr. Joseph Davis (Sydney, N.S.W.), 
Dr. G. fr. m, Dr. Francis Elgar, F.R.S.; Mr. M. 
Fitzmaurice, C.M.G.; Mr. R. A. Hadfield (Sheffield), 
Mr. G. H. Hill, Mr. Walter Hunter, Mr. J. H. Johns 
Gochennesvae). Mr. G. R. Jebb (Birmingham),. Sir 
illiam T, Lewis, Bart. (Aberdare), Sir George Livesey, 
Mr. A. G. Lyster (Liverpool), Sir Andrew Noble, Bart., 
K.C.B. (Newcastle-on-Tyne) ; the Hon. C. A. Parsons, 
C.B., F.R.S. (Wylamone tyne); Me; . po, b = 
Siemens, Mr. J. Strain asgow), Sir John I. Thorny- 
croft, LL.D., PRS; rofessor W. C. Unwin, B.Sc., 
F.R.S.; and Mr. A. F. Yarrow. 








HULL AND THE ConTINENT.—The Lancashire and York- 
shire Railway Company intends to exercise further the 
wers obtained by the wpe go ty Steam Vessels Act of 
1904, and to run a service of fast passenger steamers be- 
tween Hull and Zeebrugge, a new Belgian port near 
Bruges. Hitherto the company’s boats have traded from 
Goole, calling at Hull en route to discharge perishable 
oes; but when the newservice is inaugurated on June 1, 
Hull will be the port of arrival and departure. One or 
two of the company’s 20-knot boats will probably be trans- 
ferred from Fleetwood. They will be capable of making 
the voyage from Hull in about ten hours, and will so 
offer serious competition to the Harwich route, which is 
worked by the Great Eastern Railway Company. The 
opinion in Hull is that this effort to capture a share o! 
tinental passenger traffic from the North of England 
will prove successfi The sea voyage will not be much 
longer in point of time than that between Harwich _ 
the Hook of Holland, while a long railway journey Ww! 
be obviated. 
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THE JAPANESE NAVY. 


From the papers just to hand from Japan we learn that 
the new ships under construction, or to be immediately 
laid down as additions to the Japanese Navy, aggregate 
some 97,000 tons. They are as follow :— 


First-class battleships : ; - 
Aki, just laid down in the berth hitherto occupied by 
the Tsukuba at Kure ; 19,000 tons. 
Satsuma, already under construction at Yokosuka ; 
19,000 tons. 
First-class armoured cruisers : 
Tsukuba, launched recently at Kure; 13,000 tons. 
Ikoma, just launched at Kure; 13,000 tons. 
Ibuki, to be launched in August, at Yokosuka; 13,000 


tons. 
Kurama, under construction at Yokosuka; 13,000 
tons. 

Third-class cruisers : ’ , 

Tone, under construction at the Kawasaki Yard; 
2500 tons. 

Yodo, under construction at the Kawasaki Yard, 
2500 tons. 

Mogami, under construction at the Mitsu Bishi Yard, 
Nagasaki ; 2500 tons. 

Total: —Two battleships, four first-class armoured 
cruisers, and four third-class cruisers ; aggregating 97,500 
tons. 

The Japan Daily Mail has published a table showing 
the condition of the . Navy as it emerged from 
the war with Russia. The combined fleet has now been 
divided into the First Squadron, the Second Squadron, 
the South China Squadron, the Training Squadron, and 
the Reserve Squadron, and the ships have been classified 
by the Admiralty in the following manner :— 

1. Battleships. 

2. Cruisers, of which there are three classes—namely: 
—First-class (from 7000 tons ——— second-class (from 
3500 to 7000 tons), and third-class (everything below 3500 


tons). 

3. ‘asst dabiinne ships, of which there are three classes 
—namely :—First-class (7000 tons and upwards), second- 
class (from 3500 to 7000 tons), and third-class (everything 
under 3500 tons). 

4. Gun-boats, of which there are two classes—namely : 
—First-class (1000 tons and upwards), and second-class 
(under 1000 tons). 

5. Despatch-boats. 

6. Torpedo dépdt ships. 

7. Destroyers. 

8. Torpedo-boats, of which there are four classes— 
namely :—First-class (120 tons and upwards), second- 
claas (70 to 120 tons), third-class (20 to 80 tons), and fourth- 
class (under 20 tons). 

9. Submarines. 

In the following table the squadron to which a vessel 
belongs is shown by the prefixed number, the reserve 
ships being distinguished by a cypher (O), the training 
aon by a (T), and the South-China Squadron by 


Battleships. 
(O) Fuji ... ale ee one 12,649 tons 
(O) Shikishima ... an ae <> ~~ 
(O) Asahi ee me ne - 648 ,, 
(O) Mikasa ed Ba Me = i 


(The Mikasa is duly entered in the list, from which fact it 
may be inferred that her re-floating is completed. ) 


(O) Iwami i - sie ... 13,516 tons 
(Formerly the Orel.) 
(O) Sagami bie Bt: as lla 
(Formerly the Peresviet. ) 
(O) Tango 10,960 ,, 


(Formerly the Poltava.) 

(O) Suwo... ial hia sae sik: Tn. te 

; (Formerly the Pobieda.) 

(O) Hizen ve ab om i 2,902 ,, 

(Formerly the Retvizan ; not yet actually added to the 
Navy, but to be added very soon.) 

(O) Kashima _... bs ne ... 16,500 tons 
(To be added in a few months.) 
(O) Katori pay to Ae a ae 
__ {To be added in a few months.) 
Total, 11 ships, aggregating 154,268 tons. 
Cruisers (First Class). 


” 


(I) Asama 


9,855 to 

(I) Tokiwa 9,855 ee 
(I) Yakumo 9,800 ,, 
(I) Azuma 9,456 

(I) Iwate 9,906 s 
(I) Izumo 9,906 - 
(0) Kasuga 7,700 ;, 
(0) Nisshin test ab iiath saaene aoa 
00) B00 ee ee ea oe eee 

(Formerly the Bayan). 
(O) Tsukuba... “ pie 14,000 


‘ (To be added in a few months. ) : 
Total, 10 ships, aggregating 95,904 tons. 


Cruisers (Second Class). 


(0) Naniwa ... 

(S.C.) Takachiho 7” 3708 Lr 

(T) Itsukushima |. eo os 4,278 xn 

(T) Matsushima -) - “” 4'a7g ” 

(T) Hashidste - © |" g'a7g ” 

©) Be is ae ct 4,978 |, 

(8.C.) Chitose... gi’ ggg 
) Tsugaru... ne igs at 6,733 Y 
- (Formerly the Pallada. ) 

(0) Soya 6,500 ,, 


(Formerly the Varya x.) 
Total, 9 ships, aggregating 48.297 tons. 





Cruisers (Third-Class). 


II) Izumi sie 2967 tons 
II) Chiyoda... ie a8 we 2438 ,, 
O) Akitsushima ie nae ag 3173 ,. 
(IT) Suma fe. >. des Be 2800 ,, 
(O) Akashi es ae ean =e 2807 ,, 
(II) Niitaka ... re cd me 3420 ,, 
(I) Tsushima ... ue ve — 3420 ,, 
(I) Otowa ae * 3048 ,, 


Total, eight ships, segregating 94,073 tons. 
Grand total of cruisers, twenty-eight ships, aggregating 
249,274 tons. 
Coast-Defence Ships. 


(O) Chinyen 7335 tons 

gk get gr Seaiene gion pet 594 ,, 
(Formerly the Nicholai I.) 

(O) Fuso = ka .. 3777 tons 


(II) Okinoshima ss ss. 4126, 
(Formerly the Apraxin.) 


(O) Mishima .. rae BS shi 4960 ,, 
(Formerly the Seniavine.) 
(O) Kongo of si iad eal 2284 ,, 
(O) Hiyei vas ees ie ine 2284 ,, 
(O) Tenryu __... a bus sae 1547 ,, 
(O) Katsuragi ... da os ——s = OL 
(O) Yamato... es oe ae 1502 ,, 
(O) Musashi... aa on x 1502 ,, 
(O) Takawo ... fae ret ot 1778 ,, 
‘otal, twelve ships, aggregating 42,191 tons. 
Gun-Boats. 

(O) Tsukushi ... nae aa 1,380 tons 
(O) Iwaki 667 ,, 
(O) Maya oe “4: ae > 622 ,, 
{9} y omen en rE: 3% a 622 ,, 
3.0 Uji ... acs i wis es 640 ,, 
(S.C.) Sumida... ve aa ‘ne | an 

Total, 7 ships, aggregating 3299 tons, 
Despatch- Boats. 

(O) Yayeyama : i 1,609 tons 

(II.) Tatsuta 860 ,, 


cae: er * 
Total, 3 ships, aggregating 3719 tons. 
Torpedo Dépét Ship. 


Toyohashi : 4,120 tons 
Destroyers. 

Shinonome. (I) Ariake, 

Murakumo. (1) Fubuki, 

Yugiri. (I) Arare. 

Shiranui Satsuki. 

Kagero. Ushiwo (Byedovi). 

Usugumo, Hatsushimo. 

Ikazuchi. Kamikaze. 

Inazuma. (I) Yayoi. 

Akebono. Nenohi. 

, aga eer 9 ini) 
ro. isaragi (Silni). 

(II) Shirakumo. Yamahiko. 

(II) Asashio. Shikinami (Reshitelni). 
Kasumi. Makigumo (Gaidamak), 
Harusame. Asakaze (Vsadnik). 

(II) Murasame. Yugure. 

(II) Asagiri. Wakaba. 


Total, thirty-four ships. 
(N.B.—The destroyer fleet numbered nineteen when 
the war broke out.) 


Torpedo-Boats. 

Vessels. 
First’ class 18 
nd ,, 35 
Third ,, 25 

Fourth ,, 7 (These are carried on 
warships, 

Total ‘a 85 


Further, the Anegawa Maru Lae pd Angara) and 
the Manshu Maru (formerly Manchuria) have been added 
to the fleet of auxiliary cruisers. 

The grand tvtal of the above is :— 


Tons. 

Battleships... 11 Aggregating... 154,268 
Cruisers pt aay . he a 149,274 
Coast-defence ships 12 * ... 42,191 
Gun-boats ... Sd s ses 3,299 
Despatch-boats ... 3 “a 3,719 
Torpedo dépét ship 1 a = 4,120 
Grand total ... 62 ” .. 856,871 








PERSONAL.—In consequence of continued ill-health, 
Mr. J. L. Grandison has been obliged to give up aoe 
an active part in the management and representation o! 
the Steam Cylinder Lubricator Company, Limited, Man- 
chester, and the directors have appointed as their manager 
and representative Mr. J. H. Walters. Mr. Grandison 
will continue to act as a director and as consulting engi- 
neer to the company.—Dr. W. A. Caspari, late head 
chemist to the National Physical Laboratory, has com- 
menced practice as a consultant, at 7, Idol-lane, E.C.— 
Messrs. Monté-Callow and Co., 6, Ludgate Broadway, 
E.C., have recently been appointed sole selling agents 
for Great Britain and the Colonies for direct-acting electric 
capstans for continuous and polyphase current manufac- 
tured by M. Hillairet Huguet, of Paris.—Mr. David 
Alexander, A.M.I.E.E., 43, Mains-street, Glasgow, has 
been appointed by the Adams Manufacturing Company, 
of London, their agent for the sale in Scotland of their 

tent Sturtevant “‘Igranic” motor-starting and control- 





ing appliances. 





THE HARBOURS OF SOUTH AFRICA. 


AT the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, April 3, at 8 p.m., Sir 
Alexander R. Binnie, President, in the chair, the paper 
read was entitled *“‘ The Harbours of South Africa; with 
special reference to the Causes and Treatment of Sand- 

” by Mr. C. W. Methven, M. Inst. C.E. The fol- 
lowing is an abstract of the paper :—_ ; 

The paper begins with a short description of the littoral 
of South Africa from Cape Town to Delagoa Bay. The 
author points out the remarkable absence of deep-water 
indentations forming natural harbours between these 
points, and gives some reasons for this. Reference is 
also made to the formation of some of the lakes and 
lagoons, and the gradual elevation of the coast-belt as 
affecting the present physical condition of the coast. 

A brief description of Table Bay Harbour is given, and 
the works of dock extension proposed by the author and 
Mr. Hammersley Heenan, general manager und engineer 
to the Cape Harbour Board, estimated to cost 3,561,757/., 
are referred to. Statistics are also given showing the 
increase in customs revenue, imports and exports. 

The embayments on the South-East littoral, as far as 
Algoa Bay, are next dealt with, with brief references as 
to their suitability for the construction of harbours. The 
author describes the main features of Algoa Bay and the 
remarkable strides which have been made in its commer- 
cial prosperity, in spite of the landing difficulties due to 
its exposed position and the want of adequate sheltering 
works. A short description of the existing jetties is 
given, and reference is made to the two important 
schemes now under consideration: one to project two 

at breakwaters into the bay in front of the town of 

ort Elizabeth, so as to form an enclosed harbour of 
some 800 acres ; and the other to open up the Zwartko 
River, which runs into Algoa Bay, about 54 miles to the 
northward. 

The author next discusses the various causes to which 
may be attributed the formation of bars at the mouths of 
the rivers and lagoons on the South-East African coast, 
and the variations of their form, which take place in 
accordance with the physical features of the rivers and 
lagoons concerned, and of the coast-line in proximity to 
their outlets. 

The treatment of lagoons is also discussed, with a de- 
scription of their — features, and the causes of 
their formation, as well as of that of the —— sepa- 
rating them from the ocean. Illustrative reference is 
made to the lagoonsat Durban, Umblatuzi, and St. Lucia, 
in Natal and Zululand. 

River harbours are next dealt with, including Port 
Alfred, East London, Port St. John, Durban, and Dela. 
goa Bay. 

After a short historical sketch of the engineering works 
carried out at Port Alfred, and their results, the author 
describes the works proposed by him to reopen the river 
7. the construction of a new outlet.. In the description 
of East London harbour special reference is made to the 
successful application of sand-pump dredging to the bar 
in the open sea. 

A full account is given of Durban and its lagoon, and 
of some of the natural causes which have operated in its 
formation. Short statistics are given showing the in- 
crease in the port’s commercial prosperity between 1846 
and 1904. A detailed description is 7 of the original 
condition of the bar at the mouth of the lagoon, and of 
the changes which occurred in its form at different 
periods in the progress of the works. ial reference 
is made to the important operations of dredging on the 
bar in he open sea, and the results which have been 
attained. 








CaNADIAN Ratiways.—The Canadian Pacific Railway 
Company has awarded a contract to the British Columbia 
General Contract Company for an extension of its 
Pheasant Hills branch from Strasburg to Saskatoon—a 
distance of about 80 miles. The work is to be completed 
by August, The Grand Trunk Pacific ness is also 
endeavouring to reach Saskatoon with as little delay 
as possible. It recently gave the Canadian White Com- 

a contract for building the section from Touchwood 
Frills to that point—a distance of 137 miles. Apparently 
there will be rivalry between the two companies as to 
whose track will reach the objective point first, although 
the advantage of nearness is considerable for the Canadian 
Pacific. The latter already bas a connection with Saska- 
toon through its Regina and Prince Albert branch, 





Mininc Macuinery.—The value of the mining ma- 
chinery exported from the United Kingdom in h 
was 76,527/., as compared with 84,495/. in March, 1905, 
and 55,905/. in March, 1904. In these totals the exports 
to South Africa figured for 31,414/., 20,861/., and 26,9917. 
respectively. The te exports in the three months 
ile March 31, this year, were valued at 181,419/., as 
compared with 190,061/. in the first three months of 1905, 
and 208,602/. in the first three months of 1904. The 
exports to the three ee : gold-mining colonial groups 

as fo! 








figured in these to lows :— 

Colonial Group. _| 1906. 1905. 1904. 
of NE rea £ £ £ 
British South Africa ..| 71,169 62,193 101,801 
British India “ees ae 6,879 17,623 
Australasia... .. ..| 26,780 17,623 17,727 


It will be observed that there has been a moderately good 
increase in the exports to British South Africa this year, 
in consequence, no doubt, of the opening out of new 
workings. 





a eg cre I nee ae 
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THE “BRADFORD” BLOW-OFF COCK. 

We: illustrate below a novel form of plug-cock, the 
sole makers of which are Messrs. Millar, Dennis, 
and Co., brass-founders and finishers, Bradford. It 
will be seen that it differs from all other similar cocks, 
inasmuch as the plug is not held in its barrel either by 
a screw or by a nut, but by a spring, which is forced 
against the larger end of the plug by a cap which 
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The possibility of the plug 
jamming in the barrel, — to unequal expansion 
taking place, is thus prevented, and, in order to guard 
against the plug jamming, owing to the pressure of 
the spring, it has a quick-taper cone on it at the 
smaller end. 

It is claimed for this cock that it is very easy to 
open and close, and as the friction is very small, the 
life of the cock is consequently very much increased. 


screws on the casing. 








MANcHURIAN CoAL.—The Russians did not achieve 
success in mines which they opened at Yentai, and they 
abandoned them in favour of mines at Fuchung, situated 
east of Mukden, on the Hung-Ho. The value of these 
latter mines has been estimated at from 30,000,000/. to 
50,000,0002. From borings carried out by the J apanese 
it appears that in one part of the ph pose | district the 
layers of coal are 100 ft. thick and of g quality. A 
sample of inferior Manchurian coal recently analysed at 
— was declared to be superior to first quality Japanese 
coal. 





Contracts.—Mr. L. G. Mouchel, 38, Victoria-street, 
8.W., gives us a few data on contracts which have n 
settled during the month ending the 15th inst., for con- 
structions on the Hennebique system. Among these 
are the Firgrove Bridge, Rochdale; the river quay wall, 
Cullercoats, Newcastle-on-Tyne; the Caledon Jetty, 
Dundee ; a reservoir at Nuneaton, and various buildings 
— Messrs. C. and A. Musker (1901), Limited, Live l, 
have received the order from the Great Central Railway 
for the supply and erection at the Union Dock, Grimsby, 
of two 5-ton electric pavellieg jib-cranes.—The British 
Hele-Shaw Patent Clutch mpeny. Limited, Liver- 
pool, have received from the British Westinghouse Com- 

ny an order for a Hele-Shaw coupling to transmit 700 
tea Spode from a Westinghouse gas-engine driving a 
spinning: mill.—Messrs. Joseph Wright and Co., Tipton, 
have just received from Messrs. Cammell, Laird, and Co., 
Limited, Sheffield, an order for one of their patent multi- 
plex heater-detartarisers, to treat 7000 gallons of water 
per hour, for their West forge ; and also an order fora 
similar apparatus to treat 6000 gallons of water per hour 
for their Grimesthorpe steel department.—The New York, 
New Haven, and Hartford Railroad have recently placed 
in service two double-track Scherzer rolling-lift bridges, 
built side by side, forming their new four-track bridge at 
Westport, Connecticut, to replace a centre-pier swing- 
bridge which was removed owing to increased traffic. 
The two double-track Scherzer rolling-lift bridges at Cos 
Cob, Connecticut, are rapidly nearing completion, and 
are expected to be — in service within amonth. The 
two double-track Scherzer rolling-lift brid across the 
Housatonic River are also progressing rapidly, and will be 

laced in service within a few months. The substructure 
or the very long = Scherzer rolling-lift bridge across 
the Connecticut River is nearing completion, and the 
manufacture of the superstructue is making rapid pro- 
gress. This new bridge will be a double-track structure, 
replacing a single-track swing-bridge. The above is a 
very brief abstract of a note on work in hand and work re- 
cently oad, communicated to us by the Scherzer 
Rolling-Lift Bridge Company, of Chicago.—The North- 
Western Railway of India has ordered from Messrs. W. 
and T. Avery, Limited, Soho Foundry, Birmingham, one 
of their locomotive testers, with twelve tables, with 
a capacity of 10 tons. Each table is 4 ft. 8 in. by 12 in., 
with 5-ft. 6-in. gauge. Messrs. Avery have also recently 
aout fifty-four of their portable locomotive testers for 
the East Indian Railway, the Southern Mahratta Rail- 
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WE illustrate above a steam-trap which has been 
made for some two years past, or more, by Messrs. 
Baird and Tatlock, of 45, Renfrew-street, Glasgow. 
The principle of the arrangement will be easily under- 
stool on a reference to the diagrammatic sketch of 
The steam 
inlet is at P, and, as matters stand, steam entering 


the device, which we reproduce above. 


here would through the valve shown at F to the 
waste, Sah io cumeaned upat O. The tube on which 
the valve F is mounted is, however, filled with a 
material which has a very remarkable coefficient of 
expansion ; and when this is heated up by the steam, 
its expansion is sufficient to close the valve. When, 
however, water collects in the trap, which thus 
becomes cooled down, the valve is forced back by the 
action of the spring shown at C, enabling the water 
to be expelled to the waste-pipe in the usual way, the 
valve closing again as soon as the water in the trap is 
replaced by steam. The expansion of the material 
with which the inner tube is filled being very great, 
the forces called into play are correspondingly reduced, 
so that, no matter what the temperature of the steam 
may be, the force with which the valve is pressed on 
to its seat never becomes anything abnormal. 








BLAST-FURNACES IN THE UniTED Srtates.—The pro- 
duction of pig iron in the United States in March again 
beat the record, having been carried to 1,400,395 tons, as 
compared with 1,232,255 tons in March, 1905, and 913,412 
tons in March, 1904. The productive capacity of the 
coke and anthracite blast-furnaces in activity at the com- 
mencement of April was 484,240 tons per week, as com- 
pared with 445,468 tons per week at the commencement 
of October, 1905 ; 439,564 tons per week at the commence- 
ment of April, 1905; 319,249 tons per week at the com- 
mencement of October, 1904 ; 337,257 tons per week at 
the commencement of April, 1904 ; 353,142 tons per week 
at the commencement of October, 1903; 386,215 tons 
per week at the commencement of April, 1903 ; 337,837 
tons per week at the commencement of October, 1902; 
and 331,140 tons per week at the commencement of April, 
1902. The production of pig per month has moved on 
as follows this year :—January, 1,358,015 tons ; February, 
1,226,760 tons; and March, 1,400,395 tons, as al y 
indicated. 





** ENGLAND AND GERMANY.”—This pamphlet, edited 
by Mrs. John Hopkinson, Holmwood, Wimbledon Com- 
mon, S.W., and published by Messrs. Oldenbourg, 
Munich, gives particulars of a meeting which was held 
at the Old Town Hall, Munich, on Saturday, January 6, 
with a view to further friendly intercourse between 
England and Germany. The speakers were the Mayor, 
Dr. von Borscht, Professors Sieper and W. Lotz, Councillor 
von Wurtzburg, the Dean, Dr. Schaedler, and others. The 
ete passages are taken from some of the speeches :— 
“*. . . With all national consciousness of strength, and 
all pride in the economical and political Imperial power 
of Germany, no patriot of ours can understand how the 
two peoples, sprung from a common origin, who, through 
immemorial connections are closely united, can meet 
otherwise than in friendly competition for the highest 
gifts of human culture.” ‘‘. . . Itis indeed nosmall ad- 
vantage that the impartial and yet critical observer can 
derive from English life . . . their aes the maxim 
of fair dealing and of an upright and brave fight in public 
Pe oF f in our intercourse with England a 
mutual understanding were practised, not only would the 
relations between both countries improve, but each would 
feel the blessing in its own national life. Then would the 
ideals of truth, justice, and freedom be ever nearer realisa- 
tion...” ‘*... In agriculture, the German, Albrecht 
Thaer, transmitted to us in Germany what he had learnt 
from the English. But in the nineteenth century we have 

id England back with compound interest through 
ustus von Liebig. In industrial spheres, still more 
than in agriculture, we were formerly the pupils, and 
have later become the teachers, of England. . .” ‘*. . . The 
competitors in the trade policy of both England and 
Germany can only advance in one and the same direction ; 
not by one nation destroying the achievements of the 
other, nor by commercial envy, but by each country striv- 
ing to do more work, and better work, than the other. If 
we in Germany can produce cheaper and better, then we 
find customers for our wares, but never through brutal 
pressure and through annihilation, and through delaying 
development by monopoly. . .” ‘‘. . . May this meeting 
contribute to mutual emulation in economic, technical, 
social, and moral advancement. . .” We yield to no one 
in our desire to see a better understanding arrived at 
between this country and y, and we invariably view 
with great satisfaction the efforts that are being made in 
various quarters to bring about this better understanding. 
If the German Press would cultivate the spirit animating 
the speakers we have quoted, it would be better for them 





way, and the Eastern Bengal Railway. 


DIRECT-EXPANSION STEAM-TRAP. 
CONSTRUCTED BY MESSRS. BAIRD AND TATLOCK, ENGINEERS, GLASGOW. 














FLEXIBLE-ARM ELECTRIC-LIGHT 
FITTING. 


BeELow we illustrate a novel form of flexible arm 
for supporting electric-light fittings, the handiness 
and simplicity of which should make it suitable 
for many pu where a fixed fitting would be 
objectionable. A glance at our illustration will show 
the principle on which the arrangement works. In 
the centre of a metal tripod, which may be placed on 
a table, there is a hole, in which a hollow wooden 
plug is fitted. The top of this plug is made to fit 
tightly into the larger end of a hollow, short tapered 
cylinder made of hard wood, and on the smaller end 
of this cylinder there fits the larger end of a similar 
tapered cylinder, which again fits into a similar cone. 
In this manner a number of these cones are placed one 
on the top of another until a long jointed rod or 
spindle has been formed. When this rod has been 

















built up to the required length, a flexible wire, screwed 
at each end, is threaded through all the cones until it 
passes out of the hole in the tripod. There it engages 
with a wing-nut, by means of which it can be tight- 
ened up, the other end being screwed into the fitting 
that carries the lamp. It will readily be seen that by 
tightening up the fly-nut any degree of pressure may 
be put on the various cones that form the arm, and 
more or less rigidity be given to the arm. This is, of 
course, due to the friction between the individual 
cones. The wire carrying the electric current is 
threaded through eyes placed on some of the cones. 
The arm has a horizontal stretch of 36 in., is very 
easily adjusted, and the lamp may be placed at practi- 
cally any angle. ; 

This little appliance is made by Messrs. 8. Bill and 
Co., 56, Guest-street, Birmingham. 








Tue Cunarp Ling.—The book value of the company’s 
fleet at the close of 1904 was 2,655,646/. During the past 
year 1,001,6087. was paid on account of new steamers, in- 
creasing the book value to 3,657,254/.; on the other hand, 
it was reduced to 3,481,657/. by an allowance of 175,597/. 
made for depreciation during the year. The book value 
of wharf property, engine works, erections, plant, fixed 
machinery, furniture, and moorings at the close of 1904 
was 125,655/., increased to 126,744/. by further expendi- 
ture during 1905, and reduced to 120,280/. by an allowance 
of 64641. for depreciation for the past year.” Movable 
plant, machinery, wharf material, stores, and coal stood 
in the company’s books at the close of last year at 67,892. 
The paid-up capital of the company is 1,600,020/., the odd 
201. representing one share held by the Government. 
The reserve stood at the close of 1905 at 530,000/.; Govern- 
ment advances at 455,917/.; and bankers’ acceptances on 
account of new ships at 1,190,000/. Pursuant to an 
agreement between His Majesty’s Government and the 
company, dated July 30, 1903, a specific mortgage on the 
steamships therein referred to, and a floating charge on 
the assets and undertaking of the company other than the 
steamships, have been given to trustees by trust deed 
dated December 3, 1903, to secure an issue of 2,600,000/. 
debenture stock at 2} per cent. per annum, made or to be 
made to the Government against advances. The com- 
pany is also under obligation to grant other mostgoees 
upon its property if required in respect of advances made 
covering the cost of new steamships. The amount re- 
ceived by the company last year from freights, passage 
money, mail subsidies, &c., was 1,773,269. The working 
expenses, including office and agency expenses at home 
and abroad, directors’ and yo pode law cuaress. ‘ > 
were 1,294,118. Repairs maintenance 0 lee 
sect Mas iy ne outlay of 120,166/., while 50,802/. was 
paid for insurance, leaving the working profit for the year 





and for the world, 


at 308, 183/, 
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DOUBLE-ENDED WATER-TUBE BOILER. 
MESSRS. YARROW AND CO., LIMITED, ENGINEERS, POPLAR. 


CONSTRUCTED BY 
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Tue advantages of double-ended boilers on board | 


ship are obvious; but it has been generally con- 
sidered that, in regard to the water-tube types, the 
difficulties of working them have outweighed the 
benefits to be derived from their use. It will be re- 
membered, however, that a short time ago Messrs. 
Yarrow and Co. constructed a Yarrow boiler of large 
size which had a single grate that was fired from both 
ends.* The decision to construct this boiler was not 
arrived at without mature consideration ; and Mr. 
Yarrow, with that commendable caution which accom- 
panies his boldest enterprises, and goes so far to 
secure their constant success, determined to subject 
the boiler to searching experiment before putting the 
double-ended arrangement forward as a feature his 
firm would recommend. 

The main object of the experiments we are about 
to detail was two-fold. In the first place it was 
desired to test the economy of the double-ended 
Yarrow boiler so as to compare it with that of the 
ordinary type; and, secondly, to ascertain whether 
flame would come out of the fire-doors at either end ; 
the fear of this being one of the chief objections raised 
against double-ended water-tube bcilers. As will be 
seen, the records obtained were quite satisfactory, 
even when working under conditions most likely to 
produce the undesirable results. 

For the purpose of the experiments, the boiler was 
enclosed in a specially-built shed, with a stokehold at 
each end, as shown in Figs. 1 and 2. It was entirely 
shut in, so as to represent the conditions present in a 
vessel with closed stokeholds. In the end marked -A, 
which represents one stokehold, there was a powerful 
fan, such as would be used on a destroyer for an in- 
stallation of twice the power of the boiler under test. 
Here were also two feed-donkeys, the main stop- 
valve, the safety-valve, main feed-checks, and water- 
gauge mountings. In the stokehold B the only fit- 
tings were the water-gauges. The parts A and B 
were separated by an air-tight diaphragm, which fitted 
the boiler closely all en thus making them repre- 
sent two distinct stokeholds completely shut off from 
each other, except for the two openings, shown in 
Fig. 1, having a combined area of about 184 ft. 
Through these openings the air passed on its way from 
the fan in compartment A to the furnace in compart- 
ment B. This area was purposely made less than the 
minimum area which in practice there would be on 
board a vessel, past the boiler from one stokehold to 
another, after every allowance had been made for such 
obstructions as steam-pipes, &c. It is hardly neces- 
Sary to point out that in actual practice on board 
ship there never would be a bulkhead in such a posi- 
tion, but the object of the trials was to put the system 
to the most severe test which could be made under the 
worst possible conditions. 

Both stokeholds had large doors, as shown, opening 
outwards to the atmosphere, the area of each being 
about 19 square feet. This opening. was greater 
than that of the largest size provided in actual vessels, 
where the maximum is never more than 11 square 
feet. The areas of the uptake and chimney were in 
accordance with usual practice, but the funnel was 
cut off short just above the roof, so that no advantage 
might be gained from the suction of a long chimney, 
rm as would be installed on board cruisers or battle- 
_ With this plant trials were made under the condi- 
tions following. The fan was kept running at full 
speed, and the fires were well supplied with coal all 
the time, stokehold A being kept closed. In the first 


* See ENGINEERING, pages 130 ante, 


experiment a thin clean fire was maintained at both 
ends, one fire-door in stokehold B being held open. 
The door in this stokehold leading to the outer atmo- 
sphere was then suddenly opened. The result was 
of a negative character. There was no sign of back- 
draught, and no fire came out at the fire-door to cause 
the risk of injury to the stokers. The second test was 
made under the same conditions, excepting that there 


was a thick dirty fire at both ends. The same satis- | 


factory conditions as to freedom from back-draught 


were present. The third test was made with a thin | 


clean fire at the B end of the grate, whilst the bars at 
the A end were bare, as if the fire had just been 
cleaned, and the same result was reached. The fourth 
experiment of this series was made with a thick fire at 
the B end, and with bars bare after cleaning fires at 
the A end, and again with the same result. 

These four experiments were then repeated with 


both fire-doors open in stokehold A, but under no con- | 


dition of the fires was there the slightest sign of back- 
draught when both fire-doors were opened in stoke- 
hold A, one fire-door open in stokehold B, and the 
outer door suddenly opened in stokehold B. Experi- 
ments were then made with the bars bare after cleaning 
fires in stokehold B, and opening the outer door in 
stokehold A; still there was no back-draught or any 
sign of flame coming out. Experiments were also 
tried with reduced air pressure and with natural 
draught ; also with the ashpan protection doors held 
open, and with them sealed up. In no case did flame 
come out of the fire-doors in the stokehold remote 
from the fan. 

The safety of this double-ended boiler under the 
above trying conditions is to be attributed to the 
ample and unobstructed area for the passage of the pro- 
ducts of combustion that is allowed between the tubes ; 
so that the gases, having once passed from the fire, 
can flow to the chimney without hindrance. In the 
design of the Yarrow boiler there are no baffle-plates 
or tortuous passages to offer resistance, and in this re- 
spect it differs from some other designs of boilers, both 
of the water-tube and cylindrical return-tube type. 

In the case of a more numerous battery of boilers 
the conditions would naturally be more favourable 
than when only two are fitted, and, for reasons stated, 
much more favourable than in the experimental plant, 
with its comparatively small area of opening between 
the two stokeholds. With several boilers the area of 
opening would be that given by the space between all 
the boilers, whilst the air-lock that could be opened 
would remain the same. 

We have also received from Messrs. Yarrow par- 
ticulars of evaporation tests made with this boiler, 
and these may be added, as they are of considerable 
interest. The figures given refer to evaporation from 
and at 212 deg. Fahr. The results contained in 
Table I. were obtained with the full area of grate in 
use, firing being carried on at both ends. The total 
heating surface of the boiler was 3450 ft., the grate 
being 60 square feet. 

TasLe I. 


Coal per | Water 











: r 
Dura- | pd mg Square (Square per Water a 
tion of | 1, ches of Foot of | of Heating Evaporated pound 
Grate per Surface per Hour. | 6+ Goal 
Hour. per Hour. | 4 
ho Ib. Ib. Ib. Ib. 
8 Natural 20.5 3.96 13,700 11.65 
draught* | 
8 0.5 40.4 7.23 25,000 11.44 
8 | 10 60.1 10.26 35,400 10.90 


| 





* Top of chimney 16 ft. above grate-bars, 





As in actual working at cruising speeds, and at 
reduced power, it would be found advantageous to use 
only halt the grate area, and to stoke only from one 
end of the boiler, experiments were made with half 

| the bars in use, the other half being sealed. This was 

| easily effected by means of clinker and ashes. The 
results obtained are given in Table II. As before, the 
evaporation is from and at 212 deg. Fahr. 


Tasiez II. 


j | | 
Coal per Water per | 
- | Air Pres- | Square |Square Foot) Water | — 
Inches of | F00t of | of Heating |Evaporated Pound 
Trial | Water Grate per Surface per Hour. | of Coal 
| Hour _. per Hour. } R 





-—) 





hours | Ib x tT: & Ib. 


8 Natural 176 1.75 6,020 =,s«12 68 
draught* 

8 0.6 | 42.7 4.08 14,100 | 12.22 

| 8 0.7 | 606 5.40 18,600 11.36 





* Top of chimney, 16 ft. above grate-bars. 


The improvement in the results shown in. Table IT. 
over those in Table I. naturally follows from the fact 
| that the proportion of heating surface to grate area 
| was doubled ; and it will be seen that with a double- 
| ended boiler of the Yarrow type a very high efficiency 
| may be obtained at cruising speeds, when only half the 
| grate may be in use. There is this additional advan- 
tage, that if increased speed were suddenly needed, 
the other half of the grate could be quickly brought 
into action. The importance of this in warships for 
tactical purposes need hardly be mentioned. It 
is obvious that the time taken in getting useful 
effect from the remaining half of the double-ended 
boilers must be much less than the time that 
would be consumed in lighting up aud raising 
steam in separate boilers; moreover, there would 
be no risk of damage to the structure from quickly 
heating the boiler; although this defect is far less 
apparent in water-tube boilers than in those of the 
fire-tube type. 

The lightness of a double-ended boiler of the 
Yarrow type, as compared to equal steam-raising 
capacity with single-ended boilers, is apparent. With 
a battery of double-ended boilers the ope arrange- 
ments are much simplified, as are also the steam 
and feed-pipe plans. Connections are reduced in 
number, there is needed far less brickwork—always 
a fruitful source of trouble—and the boilers them- 
selves are more accessible. On the whole, it would 
appear that the opinion Mr. Yarrow has exp ° 
that the double-ended water-tube boiler is a distinct 
step in advance, is confirmed by the experiments 
| here recorded, and this is especially true in respect 


| of vessels of considerable power. 


} . 
HEAVY MOTOR-DRIVEN MILLING- 
MACHINE. 

On Plate XX VI. we illustrate this week an excep- 
tionally powerful and massive motor-driven duplex 
| milling-machine, built by the Newton Machine-Tool 
Works, Incorporated, of Philadelphia, U.S.A. The 
machine shown has a deep and heavy bed, on which 
| slides a rigid work-table; on opposite sides of this 
| bed are mounted two strong standards, on which 
| slide the carriages for the milling spindles. These 
| 




















standards are themselves capable of being moved into, 
| towards, or away from the work-table. 

The spindles are 6 in. in diameter, and have a full 
bearing in the saddle 29 in. long. They are driven 
by triple-threaded worm and worm-wheel of steep 
‘lead, the worm being of case-hardened steel, whilst 
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the worm-wheel is made of preseteen-Seaven, This 
worm is itself driven through gearing by a 25-horse- 

wer variable-speed motor, shown to the left in 

ig. 1. In addition to the variation in speed obtained 
through the motor, three additional changes of speed 
are obtained through the driving gearing, to be seen 
in Fig. 1. This gearing is of the slip-gear design, and 
is controlled through a lever having three positions, 
which can be readily changed from one gear to the 
other by the operator. he spindle saddles are 
counterweighted. They are 27 in. long, and have a 
full bearing on the upright, the face of which is 
22 in. wide ; as already stated, they have an in-and-out 
adjustment on the wing frames. The work-table is 
30 in. wide, 64 in. thick, and is 11 ft. long over all. 
It is designed for milling work up to 10 ft. in length ; 
it has a full bearing on the ways of machine, which 
are each 67 in. wide, and it is operated by a spiral 
pinion and rack, which has ten changes of geared feed 
running in geometrical progression from yf; in. per 
minute on the slowest speed to 12 in. per minute 
on the highest speed. Power quick traverse in either 
direction is provided, as well as arrangements for 
hand adjustment. The automatic feed can be thrown 
out and the quick traverse operated, or the table 
can be operated by hand from either side of the 
machine. 

The maximum distance from centre of spindle to 
the work-table is 264 in., and the minimum dis- 
tance from centre of the spindle to the table is 
5 in. ; the maximum distance between the ends of 
spindles, 60 in.; and the minimum, 18} in. The 
maximum distance between the uprights is 77 in. ; 
and, where desired, the machine is arranged with 
simultaneous adjustment, so that both spindles may 
be adjusted ye in parallel line. The approxi- 
mate net weight of this machine is 43,000 lb. 








INDUSTRIAL NOTES. 

Tue state of the labour market, as disclosed by the 
returns of the Labour Department of the Board of 
Trade, shows an improvement generally. There were, 
in all, 8076 returns—namely, 3917 from employers or 
their associations, 3705 from trade unions, 406 from 
labour correspondents, and 48 from other sources, so 
that the area covered is a wide one. 

During the month employment continued to show 
improvement in most industries. It was good in the 
mining, metal, engineering, shipbuilding, and textile 
trades. There was a general seasonal improvement in 
the building trades, and also in the wood-working and 
furnishing trades. In the tin-plate trade there was 
some decline. Rates of wages again increased, espe- 
cially in the metal group of trades. 

As compared with a year ago there was a consider- 
able improvement in coal-mining, and in the metal, 
engineering, and shipbuilding trades (excluding tin- 
— the textile trade, and in the boot and shoe in- 

ustry ; but the building trades show little change. 

The 271 trade unions making special returns had an 
aggregate membership of 585,376, of whom 22,465, or 
3.8 per cent., were reported as unemployed, as com- 
pared with 4.4 per cent. at the end of the previous 
month, and 5.6 per cent. at the end of March, 1905. 


In the coal-mining industry employment continued 
good, and was better than a year ago. The average 
number of days worked by the pits per week during 
the four weeks was 5.50, compared with 5.54 in Feb- 
ruary, and 5.10 in March, 1905. The number of days 
worked in March, 1906, was greater than in the corre- 
sponding month of any year since 1900. 

Employment in iron-mining was good, and about 
the same as a month ago and a yearago. The average 
weekly number of days worked by all mines and open 
works covered by the returns during the four weeks 
was 585, as compared with 5.86 a month ago, and 
5.84 a year ago. 

In the pig-iron industry employment continued 
good, and was much better than a year ago. Returns 
relating to the works of 108 ironmasters, employing 
about 24,200 workpeople, showed that 339 furnaces 
were in blast at the end of March, being one more 
than at the end of the previous month, and 23 more 
than in March, 1905. 

In the iron and steel iadustry employment con- 
tinued good, and was slightly better than a month 
ago ; it was much better than a year ago. Thenumber 
of workpeople employed at 203 works from which 
returns have been received increased by 9.2 per cent. 
The volume of employment at these works in the 
week ended March 24 was 0.4 per cent. greater than 
during the week ended February 24, and 10.7 per 
cent. greater than a year ago. 

Employment in tin-plate manufacture showed some 
decline as compared with a month ago and a year ago. 
At the end of March 401 mills were working, com- 

red with 412 in February and 407 at the end of 

arch, 1905. ; 

The engineering trades generally continued to im- 
prove, and were much better than a year ago. The 


percentage of trade-union members unemployed at the 
end of March was 2.8, as compared with 3 at the end 
of the previous month, and 6.1 in March, 1905. 

The shipbuilding trades continued to improve, and 
were oat in the chief centres of the industry. As 
compared with a year ago, they showed a marked 
improvement. The percentage of trade-union members 
unemployed at the end of March was 5.7, as compared 
with 6.9 per cent. at the end of February and 11.2 per 
cent, a year ago. 

In the cotton trades employment continued very 
ood, and was better than a year ago. Returns from 
rms employing 133,702 workpeople showed an iu- 
crease of 0.6 per cent. in the amount of wages paid 
compared with a month ago, and of 4.1 per cent. com- 
pared with a year ago. 

Employment in the woollen trade continued good, 
and was better than a year ago. Returns from firms 
employing 30,315 workpeople showed an increase of 
1.6 per cent. in the amount of wages re compared 
with the last week in February, and of 5.2 per cent. 
“es with a year ago. 

The worsted trade showed a further improvement, 
and was fairly good—decidedly better than a year 
ago. Returns from firms employing 51,011 workpeople 
showed an increase of 1.3 per cent. in the amount of 
wages paid compared with the last week in February, 
mar of 5.5 per cent. oy ong with a year ago. 

Employment in the flax (linen) trade was fairly 
good—better than a month ago-—especially in the 
weaving departments, and it was much better than a 
year ago. Returns from firms employing 51,028 
workpeople showed increases of 0.8 per cent. in the 
amount of wages paid compared with the last full 
week in February, and of 4.2 per cent. compared with 
@ year ago. 

In the jute trade employment was good—better 
than a month ago and a — ago. Returns from 
firms employing 18,234 workpeople showed increases 
of 2.3 per cent. in the amount of wages paid as com- 
pared with the last full week in February, and of 
5.9 per cent. compared with March, 1905. 

The spinning departments of the silk trade showed 
an improvement compared with a month and a year 

The weaving departments, however, showed 
little change as compared with a month ago, and a 
slight decline as compared with a year ago. 

n the lace trade employment was fairly good, and 
greatly improved compared with a yearago. Returns 
from tirms employing 10,176 workpeople showed an 
increase of 2.9 per cent. in the amount of wages paid 
compared with a month ago, and of 13.3 per cent. 
compared with a year ago. 

Employment in the hosiery trade, on the whole, was 

ood—slightly better than a month ago, and decidedly 

tter than a year ago. Firms employing 17,705 
workpeople showed an increase of 1.6 per cent. in the 
amount of wages paid compared with a month ago, 
and of 6.6 per cent. compared with a year ago. 





In the hat trades employment, on the whole, was 
quiet—worse than a year ago. The percentage of 
trade-union members returned as unemployed in the 
silk-hat trade was 13.5 per cent., compared with 13.5 
per cent. at the end of February, and 12.1 per cent. a 
year ago. The corresponding figures for the felt-hat 
trade were 4.5 per cent., 5.4 per cent., and 2.9 per 
cent. 

Employment in the boot and shoe trade continued 
to improve, and was better than a year ago. Re- 
turns from firms employing 67,442 work people showed, 
as compared with a month ago, an increase of 0.6 per 
cent. in the number employed, and of 1.9 per cent. in 
the amount of wages paid. As compared with a year 
ago, the number employed showed an increase of 3.8 
per cent., and the amount of wages paid an increase 
of 6.1 per cent. 

In the other leather trades employment improved 
slightly, but continued quiet on the whole. It was 
considerably better than a year ago. Trade unions 
with a membership of 4558 had 5.5 per cent. unem- 
ployed at the end of the month, compared with 5.8 
per cent. in February, and 9.1 per cent. in March, 
1905. 

The bespoke branch of the tailoring trade showed a 
seasonal improvement, and was better than a year 
ago. Inthe ready-made branch it was fairly good, and 
better than a year ago. 


Employment in the papermaking trades remained 
good, and was better than a year ago. 

In the printing and bookbinding trades employment 
was better than a month ago and a year ago. In the 
printing trades, it was fairly good in the letterpress 
section, but quiet with lithographic printers. The 
percentage of trade-union members unemployed was 
3.9, against 4.7 in February, and 4.4 in March, 1905. 
In the bookbinding trades employment was moderate, 
on the whole, the percen of trade-union members 


Employment in the furnishing and woodworking 
trades, on the whole, was fair, and showed a marked 
improvement compared with a month ago; it wes 
better than a year ago. The improvement was most 
marked in the furnishing trades. The percentage of 
trade-union members unemployed was 4.3, compare: 
with 6.5 at the end of February, 1906, and 5.3 at the 
end of March, 1905. 

The glass trade was only moderately good, and 
worse than a month ago, though better than a year 
ago. In the — trades employment was fairly 

ood in the English potteries, and better than in 

ebruary ; but in Scotland it continued only moderate. 
In the brick and tile trades employment was slack, 
but slightly better than a month ago. 





a labourers were, generally speaking, in 
regular employment. Some day labourers, however, 
were in irregular work, owing to rain and snow- 
storms. The supply of labour was, on the whole, 
equal to the demand. In certain districts an excess 
of day-labourers was reported. 

Employment of dock and riverside labour, on the 
whole, was moderate, but showed some improvement 
on a month ago. The average number of labourers 
employed daily at the docks and principal wharves in 
London during the five weeks ended od 31 was 
11,637—an increase of 2.7 per cent. on a month ago, 
but a decrease of 2.1 per cent. on a year ago. 





Twenty new labour disputes began in March, com- 
pared with twenty-nine in February and twenty-three 
in March, 1905. The total number of workpeople 
affected by a which began, or were in pro- 

ress, during March was 28,753, or 1114 less than in 

ebruary, and 13,556 more than in March, 1905. 

The aggregate duration of all the disputes of the 
month, new and old, amounted to 181,800 working 
days, or 11,600 less than in February, and 2000 less 
than in March, 1905. 

Definite results were reported in the case of twenty- 
one disputes, new and old, affecting 5242 persons. Of 
these twenty-one disputes, eight were decided in favour 
of the workpeople, three in favour of the employers, 
and ten were compromised. 





Most of the changes in wages reported in March 
were increases, and the number of persons affected 
was about 48,500, exclusive of jute spinners and pre- 
parers in Dundee, who received an advance of 5 per 
cent. The net effect of the changes was an increase 
of 1700/. a week. Nearly 40,000 workpeople received 
advances amounting to 2000/., and about 8500 sus- 
tained decreases amounting to 300/. The changes of 
the previous month affected nearly 131,000 work- 
people, the net result being an increase of 2150/. per 
oak, Daring March, 1905, the number of work- 

ple affected was over 47,600, and the net result an 
increase of 750/. per week. 

The principal changes reported were increases 
affecting about 22,000 workpeople in shipyards on the 
North-East Coast, and 6750 blast-furnacemen in Cleve- 
land and South Wales, and decreases affecting 6600 
coal-miners in the Somerset and Bristol districts. 

One change, affecting 700 workpeople, was settled 
by arbitration ; four ae. affecting nearly 6000 
workpeople, were arranged by conciliation boards ; 
and six changes, affecting nearly 15,000 workpeople, 
took effect under sliding scales. The remaining 
changes, affecting 26,800 workpeople, were arranged 
directly between employers and workpeople, or their 
representatives, without stoppage of work. 





The Amalgamated Engineers’ Journal for April is 
of more than usual interest by reason of the variety 
of its contents. In the ‘‘ Editorial Notes” the Com- 
pensation Bill is criticised as being inadequate. It 
condemns the exclusions, as of employers employing 
fewer than five persons; also of shop-assistants and 
domestic servants. It is then insisted that a general 
scheme of insurance shall be engrafted on it. ‘‘ In- 
surance,” it is said, ‘‘should be made a condition 
on any person employing another person.” It also 
declares that the Government Trades Disputes Bill 
is defective as regards the liability of trade-union 
funds for damages. Upon this part of the Bill it 
is declared that the Government must be fought to 
secure non-liability. Reports as to trade in the engi- 
neering branches are most favourable. The number of 
members on the funds have declined to 3 per cent., and 
the trend is still towards improvement. The member- 
ship bas gone up to 99,320, with the probability of its 
reaching 100,000 ere long. Improving trade will bring 
back a number of men who fell into arrears through non- 
employment. There is a slow upward tendency in 
wages, but only in certain districtsasyet. Thearticle on 
the work of the Cabinet, so far, is not complimentary 
to the Government. The War Minister and the First 
Lord of the Admiralty are blamed for accepting the 
estimates of their predecessors ; but those two great 
departments of the State cannot be revolutionised in 








pes gg being 4.4,46 for February, and 5 4 for 
March, 1905, 


a hurry. Too fast and too far is a policy which always 
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brings reaction. The Labour Member for Woolwich 
is blamed for not supporting Major Seely’s motion for 
a reduction of 10,000 men, and of 1,000,000/. in ex- 
penditure. There is a second article on trusts, and 
one on British inventors. 





The report of the Amalgamated Carpenters and 
Joiners is rather sad reading. The membership has 
declined to 67,711. Of these, 4230 were on donation 
benefit, 1786 on sick benefit, and 1863 on the super- 
annuation allowance. The decline in membership is 
due to the long depression in this branch of trade, and 
to the pets an. levies imposed in order to make 
up the estimated deficiency in the balance required to 
maintain the high rates of benefits secured under the 
rules. The trade outlook is better in some localities ; 
for example, in the marine engineering factories and 
shipbuilding yards on the North-East Coast the men 
have secured an advance in wages, and in the Hull 
district they have secured an advance of ls. per week 
from June 7 next, and at Southport improved working 
rules and an advance on June 1 next. At Dundee the 
working rules have been agreed to for another year, 
with considerable concessions relating to piecework 
and fixing underpaid joinery work. At Nottingham 
also some concessions have been secured. These con- 
cessions point to improved trade in the localities 
affected. The returns as to the state of trade show 
that the depression is still very bad in most of the 
British and Irish centres. But bad as it is here, it is 
worse in South Africa. In all the sixteen districts 
where there are branches trade is described as bad, 
except in Port Elizabeth. In Australia only one in 
the twenty-seven branches reports trade as good, and 
that is Broken Hill ; twelve report trade as moderate, 
the rest as bad. In New Zealand it is better—good 
to moderate. In Canada nine branches report trade 
as bad, six as moderate. In the United States employ- 
ment is much better. In New York the men are to 
receive 30 cents advance in wages on and from July 1. 
The report, though not as favourable as was hoped, 
indicates that the trend of trade is towards improve- 
ment, and it is cheerful in tone in expectation of 
better things to come at an early date. In eleven 
places there are local disputes pending. 





The Ironfounders’ report for the current month is 
almost jubilant over the improvement in the state of 
trade, and the further decrease in its list of unem- 
ployed. The proportion on donation benefit is now 
reduced to under 3 per cent. It refers to statements 
in the newspapers to the effect that there is a slight lull 
in trade, and says ‘‘ certainly our figures do not bear 


this out.” It continues, ‘‘The season of the year is 
favourable to brisker trade. Stocks of pig iron are 
rapidly decreasing, which must be regarded as a good 


augury for the future.” The membership continues to 
increase, and is regarded as satisfactory, and the 
increase in funds amourits to 870/. 12s. lld. There 
are a few disputes on, one being ‘‘at Nottingham 
against the one-break system.” A shop at Leicester is 
closed against the members, as also is the Westing- 
house Steel Foundry. At Stanningley members are re- 
quested to see the branch officials before accepting 
work. It seems that a firm at Oxford has been taking 
on hands, and members are reminded that Oxford is 
within the radius of the Reading branch. A defect 
has been found in the revised rules as regards super- 
annuated members when sick for odd days; the defect 
is to be remedied. The aggregate number of mem- 
bers on the funds was 2470; of these 554 were on 
donation benefit, 526 on sick benefit, 1250 on super- 
annuation benefit, 98 on other trade benefits, and 
41 on dispute benefit. The total decrease was 11. 
There was an increase of 22 on dispute benefit. The 
weekly cost was 807/. 12s., or 113d. per member per 
week. The total cash in hand was 90,323/. Os. 1d. The 
returns from branches, as to the state of trade, were 
favourable ; there was an increase of five places where 
it was described as very good, and a decrease under 
short time, bad, and very bad. On the whole the 
prospects appear to have improved, and the outlook is 
regarded as better. With under 3 per cent. of unem- 
ployed the position cannot be unfavourable. 





_ The report of the Boilermakers and Iron-Shipbuilders 
is the most encouraging that has been issued for a long 
time. There was a decrease in the month of nearly 
700 in the number of members on the funds, and 
the trend is still towards improvement. The total 
number receiving benefit is still large—5900; but last 
month it was 6505. There was an increase on the 
sick-list and on superannuation allowance, or the 
total decrease ric ig have been larger. The unem- 
ployed members were, according to the last report, 

Yi ; according to this report, 2302 ; the net decrease 
being 695. It is suggested that sufficient care is not 


taken in respect of benefit allowance, and the officers’ 
attention is called to the matter, especially as calls for 
remittances from the executive to the branches have 
mereased where there should have been a decrease. 





The cost of benefits in the month was 10,919/. 11s. 4d.; 
but then there were five weeks in the month, so that 
there was a decrease in the weekly amounts paid 
out to members. There was a net increase of 377, 
after allowing for 227 deaths and for members out 
of benefit through arrears, so that the admissions were 
604. One member was paid 100/. as accident benefit, 
and one 50/. This means substantial help to the injured 
member, A curious development has arisen in the 
society in connection with the affiliation of the society 
with the Labour Representation Committee and the 
General Federation of Trades. The society pays to 
both, but the members, by 5941 votes to 1354, have 
decided not to be represented at either body at the 
annual meeting. The general council and the execu- 
tive have decided that the society must be repre- 
sented, as the union contributes largely to both bodies. 
The wages question on the Clyde has long been the 
subject of negotiations ; it has now been settled by a 
compromise, designed generally to have the effect of 
equalising the basis of wages in the different shops ; 
but it is liable to be reopened at the end of six months. 
In the Manchester district a 5 per cent. advance has 


been agreed upon. 


The report of the Provincial Association of Cotton- 
Spinners states that trade is still good, though there was 
an increase of members on the funds—from 4.16 to 4 2 
per cent., while last year the proportion was only 3.75 
per cent. But these percentages represent stoppages 
of a temporary character, not really unemployment. 
The united membership was at date 16,388—an in- 
crease over a whole year of 1756. The increase of full 
membership was 545.—equal to what would be re- 
quired by the new mills built, so that the increase is 
proportionate to the augmented numbers employed. 
The increases in all sections have been satisfactory on 
the whole. There were twenty-six dispute cases dealt 
with in the month, twenty-four in the previous month, 
and twenty in the same month a year ago. The acci- 
dents reported were twenty-five ; previous month, 
thirty-three; a year ago, fifty-seven. In onecaseaccident 
benefit of 100/. was granted to the disabled member. 
The compensation claims were seventeen ; previous 
month, twenty-three ; a year ago, eighteen ; the total 
claims since the Act came into force is 1391. In these 
cases litigation has been avoided in most instances by 
mutual arrangement with the employers. There was 
a gain of 770/. 2s. in the month in the total balance 
of aggregate funds. 





The position of the iron and steel trades remained 
almost unchanged at the end of the Easter week. The 
works and the market, both in the Midlands and in 
the Lancashire districts, were affected by the holidays. 
One thing is certain—namely, that the great iron and 
steel-using industries, and all branches of the engineer- 
ing and shipbuilding industries, are busier, and the 
improvement continues without abatement. Therefore 
more material will be needed for home consumption, 
apart from exportation. 

There is a slump in the tin-plate industry; it is, 
indeed, subject to quick transitions from extreme 
activity to slackness, and then from slackness to 
activity again. There is nothing in the present case 
to cause great fear of any permanent falling-off in the 
trade. 





At a joint conference of the representatives of the 
Manchester Cotton - Spinners’ Federation and the 
Cotton Operative Spinners’ Amalgamation, held at 
the office of the Federation on Tuesday last, an im- 
portant agreement was arrived at, in which the sub- 
committee undertook to recommend its joint com- 
mittee to pay 5 per cent. advance in wages on the 
third pay-day in May, on the understanding that an 
earnest endeavour should be made to complete the con- 
ciliation scheme already under consideration. Failing 
agreement on such, it was to be understood that a re- 
duction of wages would be warrantable should bad trade 
return. No advance or reduction of wages is to be made 
in any section of the Federation within twelve months 
of the day that this advance comes into operation. A 
strike cannot be prevented by the agreement unless 
terms are arranged with the card-room hands, and, 
with this end in view, negotiations have been opened, a 
meeting between the Federation and the card-room 
hands having been held yesterday. 





In the Bradford wool-combing industry, at a con- 
ference of masters and men, held on Tuesday last, it 
was agreed that the men engaged on night-work should 
have an increase of 5 per cent. on their wages, the 
increase to date from May 5. In addition, it was 
agreed to form a committee of masters and operatives 
in order to draft a scale of minimum standard rate of 
wages for every department in the industry. Over 
4000 men are affected by the agreement, half of them 
being on night-work. The original demand was for a 





10 per cent. advance. 


NOTES ON THE FREEBOARD RULES.* 
By J. Foster Kine. 


Tue freeboard problem, or the question of what are 
proper assignments of freeboards to be given to merchant 
vessels, is one which should always be of the utmost 
importance to the shipowner, the underwriter, and the 
seaman, because the answer which is given by the law 
should represent, in most cases, the ultimate measure of 
safe earning power in the ships in which they are inter- 
ested. Although the fires of controversy which oie 
round the subject some twenty years ago have, no dou 
been extinguished by the past fifteen years’ experi- 
ence of the administration of the British Load-Line Act, 
the comparative recent enforcement in Germany of another 
code of compulsory freeboards, and the reawakening of 
public interest which synchronised therewith, render it 
possible that the following notes upon an examination of 
the German Rules for Freeboard, and their bearing upon 
the general question, may be of at least some historical, if 
uncontroversial, interest to the members of this institu- 
tion. Through the courtesy of Mr. Johns, the British 
Corporation Surveyor at Hamburg, who is a member of 
the German Technical or Advisory Committee on Free- 
board, and to whom I beg to express my thanks and 
indebtedness, I have been favoured with very full par- 
ticulars of the organisation which is ometnn” Ag for the 
assignment of load-lines to German vessels, and of the 
considerations which influenced the framers of the tables 
in making such departures from British practice as they 
have made. 

It appears that the British Raplagery, Liability Act 
has its counterpart in Germany, but with a difference. 
Under German law I understand that all employés 
engaged in labour on land or sea are entitled to receive 
compensation in cases of accident ; but, instead of pro- 
viding the funds to meet such claims out of capital, or by 
private insurance, as in this country, each employer is 
compelled to become part of an organisation which com- 
bines self and State control, by joining the Berufsgenos- 
senschaft, or union, of his particular commercial interests. 
The ‘‘Seeberufsgenossenschaft,” or farers’ Union, is 
similar in organisation to that for other trades, the 
administration being supervised by fifty-four delegates, 
elected by the shipowners from the members of their 
branch committees at each port of importance, who, along 
with Government delegates, meet annually for the con- 
sideration of points of importance, such as alterations in 
their rules ; but a committee of eight elected from the 
general committee, assisted by a staff of permanent 
officials, as well as by outside experts when required, 
carry on the general business of the year. Every owner 
must pay to this committee an insurance premium for each 
officer and man in his employ in proportion to his wage, 
within certain specified limits, and under rates of premium 
which are adjusted to cover not only expenses and claims, 
but the formation of a large reserve and guarantee fund 
in the Government Treasury. In addition to the collection 
of premiums, the committee has power to settle all claims 
under the Liabilities Act, settle disputes by special 
arbitration courts, issue rules and instructions as pre- 
cautions against accident, and to give effect to representa- 
tions from individuals or corporations which may add to 
the safety of life and poapety. These rules have the 
advantage of being framed by a body of those who are 
moat practically interested in framing them wisely, and 
who have power to enforce them against individuals 
under penalties, which include that of stopping the ship. 
After approval by the main committee, the rules become 
operative immediately they receive the sanction of the 
Imperial Insurance Department, the Government de- 
partment which controls the actions of all the trade 
committees. 

The British Load-Line Act became o tive in Decem- 
ber, 1890, and it was not until May, 1900, that the German 
Seafarers’ Committee decided, at their annual meeting, 
that the time had come when it was desirable to place 
some control upon the loading of vessels other than that 
of the experience or free will of individual owners and 
shipmasters ; and, asa preliminary step, issued instruc- 
tions that every owner must forw: to the committee a 
note of the draught of each of his ordinary sea-going craft 
on each voyage, together with a report upon the cargo 
carried, and its stowage. As the committee does not 
employ a constant technical staff, these data were placed 
in the hands of the German Lloyd’s, with the request 
that, upon the basis of the practical experience repre- 
sented, their experts should compute freeboard rules. 
The accumulation of data ap to have extended over 
at least three years, and the late Mr. Middendorf, Chief 
Surveyor to the German Lloyd’s, who seems to have been 
primarily responsible for the present German tables, sub- 
mitted his pro} rules to the committee in 1903, along 
with a be able and instructive paper in explanation of 
the principles which guided him in their formation. The 
rules were sent by the committee to the leading ship- 
owners, shipbuilders, and naval architects in the country, 
and criticism and discussion by these gentlemen were 
invited at meetings of the committee; with the result 
that, after the adjustment consequent thereon, rules, 
which were in all essentials Mr. Middendorf’s, were 
printed and submitted to the 5 gg 2 Insurance Depart- 
ment. Through the efforts of Mr. Krogmann, Chairman 
of the Committee, and President of the Seafarers’ Union, 
the rules received the sanction of the department, and, I 
believe, the personal approval of the Emperor, in Novem- 
ber, 1903, and e operative in 1904, 

The committee is the assigning body, but the technical 
work appears to be in the hands of the German Registry, 


* Paper read before the Institution of Naval Archi- 
tects, April 6, 1906. 
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who are, of course, bound by the very exact ex ion of 
rules which are, in effect, Government rules. 

Committee, however, have given tical effect to the 
fact expressed in the report of the British Load-Line 
Committee, that ‘‘to the ible authorities a 
discretion must be allowed, in applying the tables with 
ee ang ge ” to meet Ngee cmc par 
new developments, by appointing the technical or advisory 
sub-committee (already mentioned), consisting of seven 
members, each of whom is elected for seven years, and at 
present is composed of five shipbuilders and two naval 
architects. It is the duty of this sub-committee of 
practical men to keep in close touch with the working of 
the rules; to consider complaints or deficiencies in con- 
nection therewith ; and to report to the main committee 
upon points which seem to be defective or capable of 
improvement. 

t is not my intention, nor would it be of general 
interest, to expound the German rules in detail, but I 
may say that in form they are much the same as the 
British rules, with such alterations as are almost the 
natural outcome of their later date. For instance, double 
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bottoms are taken as the normal form of construction in 
steamers ; moulded depths are measured to the top of the 
actual deck; a different and higher sheer standard is 
introduced ; erection allowances are, in many respects, 
straightened out ; reserve buoyancy figures are eliminated, 
and the initial table freeboards are for summer. Apart 
from the fact that provision is made for a greater depth 
of loading than is given by the tables, in the case of vessels 
carrying wood cargoes in hold arid on deck, the most im- 
portant and most interesting differences are to be found in 
the tables themselves ; but before submitting them, it will 
probably be of historical advantage to turn for a moment 
to the beginning of legislation on this matter, as expressed 
by diagram (Fig. 1, above), which shows the flush-deck 
freeboards for steamers and sailers under the present 
British rules, in comparison with the original Board of 
Trade freeboards and Lloyd’s freeboards of 1882, and 
Fig. 2 shows the approximate reserve buoyancy curves 
to correspond therewith. The development of the ex- 
isting British curves is fully considered in Mr. A. Denny’s 
9 on ‘ Freeboard,” read before this Institution in 
1901 


Fig. 3 shows all the British curves of maximum free- 
board expressed in terms of a uniform proportion of length 


to depth—i.c., the depth to the weather deck for flush- | 


deck vessels, and to the main-deck for spar and awning- 
deck steamers, being equal to ;4th the vessel’s ena. 


The spar-deck freeboards are set off from the ordinary | " 
spar-deck height, or 7 ft. above the main deck ; and, in | Outline body-plan the range 


order to vide a standard of comparison, the flush-deck 
freeboards for the total spar-deck depth, corrected for 
absence of sheer, are also shown. Alongside (Fig. 4) are 
shown all the German curves on a similar footing, cor- 
rected to the British standard sheer. 

It will be noted that the British curve for spar-deck 
freeboards has but a limited application, while the 
Germans have omitted it altogether. probably for the 
reasons advanced by Mr. Middendorf in sup of the 
view that the third standard of strength which it repre- 
sents is an unnecessary complication. In the German 
rules elaborate provision (which includes modified allow- 


ances for erections) is made for estimating the free- 





boards to be given to vessels having strengths intermediate 
between those of the awning-deck and full-scantling class 
respectively, by methods which add to an arithmetical 
value for the longitudinal material as derived from an 
approximate M. I. calculation—a value for the transverse 
material which is based on the sum of the sectional areas 
of the items. 

The average of the German awning-deck freeboards is 
considerably less than the British curve, and differs 
therefrom in that it includes allowances for sheer, the 
effect of which is shown by the dotted lines above and 
below the table line. Mr. Middendorf, in bis explanatory 
paper, does not give his reasons a i 
and, as awning-deck freeboards are primarily 
not ‘‘ height o' | ame se ” freeboards—from the fact that 
the flush-deck freeboard for the same gross depth pre- 
sumably provides a safe - = of platform, and gives a 

ter immersion than the maximum awning - deck 
ravght—it seems difficult to justify the departure. The 
German curve comes above the main or second deck for 
small vessels; not, perhaps, to the extent which the 
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relative protective value of a complete erection might 
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suggest, but sufficiently far to mark the introduction of a 
new principle. Of course, vessels which are not com- 
letely covered by erections are not allowed to load 
low the main deck. Fig. 5 shows graphically on an 
in freeboards, and percen- 
of the vessel’s bulk cut off by the British and German 

table freeboards, between what may be regarded as the 
extreme ends of the list of ordinary sea-going craft. The 
after body represents a steamer 150 ft. by 15 ft. deep, and 
having an awning-deck ft. high, while the fore body 


represents, on a scale which is @ of that of the after 


body, a steamer 600 ft. by 42.9. This plan shows the 
proportion which the height of the awning-deck to 
the vessel’s —- in each case, and the marked difference 
between the British and German requirements for the 
range from flush to awning-deck freeboard in the case of 
the small vessel, as well as the difference in the immersed 


this change ; | t 





RESERVE BUOYANCIES 





bulk allowed for the small and large vessels respectively 
under both tables. 

Technically, the flush-deck curves are the most in- 
teresting, as it is in them that one naturally hopes to tind 
the expression of a freeboard theory. The outstan«ing 
feature of the German curves, the fact which must pro- 
voke most consideration, if not criticism, is the crossing 
of the curves for flush-deck steamers and sailers respec. 
tively. Mr. Middendorf makes it clear in his paper that 
his examination of the draught data furnished by German 
owners satisfied him that, for all but the smaller vessels, 
the modern type of erections justifies a greater immersion 
is permitted under the British tables, hence the 
raising of the awning-deck line, and the increases made in 
the co mding allowances for long erections. It also 
seems to clear that the German practice with small 
steamers having very short or no erections is expressed in 
the steamer curve, and that it enforces greater freeboards 
than are permitted under the British rules; but the Ger- 
mans cannot be in any better position than the British for 
analysing data relating to modern flush-deck, full-scantling 
steamers of moderate and large size, because there are 
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ractically no available data to analyse in either country: 
he point of greatest practical importance is the fact that 
the position of the German sailer curve is based upon 
actual experience of very large vessels, like the Potosi 
and Pruessen, having lengths up to about 400 ft., depths 
approximating to one-twelfth of their length, and alto- 
= of a type outside the ee of the original 
ramers of the British tables. It will be noted in this 
connection that this curve at the 7 end is not far re- 
moved from Lloyd’s original idea for the position of the 
upper end of the steamer curve. The British curve for 
sailers is at all points below that for steamers, and I have 
not been able to trace any argument in Mr. Middendorf’s 
paper which explains the apparent contradiction contained 
in the fact that the smaller and larger classes of German 
sailing vessels are permitted less freeboard, and the 
medium sizes of sailer are required to have more freeboard 
than steamers of equal size. J 
Some interesting remarks which Mr. Middendorf makes 
with regard to the behaviour of ships on waves induce me 
to submit the results of some investigations which were 
made for me in 1898 by the technical staff of the Leven 
shipyard, through the kindness of Mr. Archibald Denny : 
whose continued illness and absence from the active life 
of the shipbuilding world and of this Institution are the 
cause of so much regret to all of us. , : 
Mr. Middendorf takes for granted, as I did, and it 
may, I think, be accepted, that experience is in harmony 
with the theory that the worst weather a ship has to face 
is that during which she has to encounter waves of the 
same length as herself; and also that theory can suppose 
no worse wave conditions for a vessel than are assumed in 
the ordinary longitudinal stress calculation—those of being 
poised alterna’ on the crest and hollow of storm waves 
of her own length. Ignoring the change of water pressure 
in the wave structure, as a set-off against the changes 10 
effective weight due to pitching, it is found that, with rn 4 
particular form of flush-deck vessel, the freeboard wiic 
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will just permit the crest of a wave of her own length to 
lip the top of the deck amidships, varies directly with 
the height of the wave; that is to say, the free , or 

rcentage of the vessel’s length which provides this con- 
dition for 10-ft. waves, would require to be doubled if 
20-ft. waves are to be met. Neither breadth nor depth of 
vessel has any effect upon the static wave-line free $ 
a condition which is borne out in present freeboard prac- 
tice, so far as breadth, but not so far as depth, is concerned. 
Form of model, however, has a very considerable effect 
upon the wave-crest freeboards, and, as will be seen from 
reference to curve A, Fig. 6, page 566, the necessary 
percentage of the height of the wave to comply with the 
foregoing crest assumption rapidly becomes smaller as 
models become finer. 

Calculations made in order to ascertain the static free- 
boards which would just allow the crests of the waves to 
lip the top of the deck at the after-end when the ships 
are in the hollows of waves of their own length (assuming 
a standard sheer) show, as indicated by the curves marked 
B, that the percentage of the height of the wave which 





equal to one-twentieth and one twenty-fifth of their 
length. At the lower end are shown the Briti 
and German steamer freeboards, for what is more nearly 
the normal proportion for large vessels—t.e., depth equal 
to y,;th of length. It will seen that the German 
steamer curve approximates to the wave-crest free 

at its ning, that the 14-depth British and German 
free! is for vessels agree roughly with the jth 
wave-crest freeboards, that all the table freeboards at 
about 300 ft. — lie near the yth line, while the 
German curve for large sailers lies between the two wave- 
crest lines. 

The curves of reserve buoyancy corresponding to the 
more important freeboard lines in Fig. 9, which are 
shown in Fig. 10, betray an absence of consistency, 
together with a tendency to move towards constant 
percentages, or straight freeboard lines. 

In considering the bearing of these diagrams upon the 
solution of the freeboard problem, it may be of interest 
to recall the definition given in 1883 by Mr. Henry West, 
then Chief Surveyor of the Liverpool Registry, in the 








comparatively unimportant factor in freebourd, and is, in 
any case, a separate question, which would fall to be 
ny apne only in nee n maeagees poe angen 
met by particular stowage regulations, and not by 
freeboard curves ; while the facts and possitalities of 
modern steel structural design remove the absolute safety 
of the vessel herself toa large extent into the realm of 
regulations as to strength of hull and protection of 
openings. The freeboa blem can never be that of 
providing comfort on deck in all weathers, but appears 
to be one which should be limited to an endeavour to 
ascertain the least height of platform, having regard to 
the trades in which ships are to be employed, the speed at 
which they are to be driven, and the protection afforded 
by erections, whigh will enable the passengers to remain 
on deck and the crew to move about in discharge 
of their duties -in safety, without having to slacken 
8 in moderate weather; and the ruling factor in 
the problem (if anything can be deduced from the dia- 
oom submitted herewith) appears to be the length of 
the vessel. 
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not constant as it is when on the wave crest, but increases 
as the waves become higher, while the effect of form is 
reversed ; 
the necessary initial freeboard upon a particular set of 
waves. It was also noted that the tabular rate of increase 
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paper which he read before 
this Institution, in which he 
said that the object of free- 
board is to limit the sbip’s 
load; to provide a reserve 
of buoyancy as a margi 
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in freeboard in terms of coefficient of fineness, as derived | against leakage, and as lift- 
from reserve buoyancy calculations, and so shown by the | ing power in a sea-way ; to 
dotted line, practically coincides with the curve A be- assist in securing a suffi- 
tween the limits of coefficient given in the freeboard cient range of stability ; to 
tables. | provide a suitable height 





Figs. 7 and 8, above, show in profile the effect of the 


previous curve, and the appearance of a flush-deck vessel of to 
dec 


my length upon the crest and hollow of waves of her own 
ength, having heights of one twenty-fifth and one twen- 
teth of that length respectively, The lines to the left 
show the variation in height of, f 


wave crest, due té a range of coefficient of displace- 
ax, corresponding roughly to between 0.55 and 0.8 co- 
th cieat of load displacement; those to the right show 
ren ersal of the variation due to the vessel being in the 
7 ‘ow of the wave. The horizontal lines at the middle 
‘i the length of each profile show the range of the table 
full leck freeboards, from the finest 150-ft. vessel to the 
and &. 500-ft. vessel of 12 depths in length. Figs. 6, 7, 


~ee clearly indicate the reat relative protective value of 
e >: and forecastles, and it is well to recall the fact that 
© vld Board of Trade initial freeboards were for vessels 
living these erections. 
9. above, shows 


a comparison between Lloyd’s 


eccinal flush-deck curve for steamers, the nt British 

om ——— caovel for path dork and awning-deck 

one-twelt or sailers ving depths equal to | tha 

- welfth length), the German oe = for 
pts 7 ft. and the 


greater, wave-crest freeboards 
vessels of all depths on waves having heights 


for 


| Mr. Middendorf, Chief Sur- 
reeboard when on the | 


of working platform, and 
rotect the vessel from 
damage ; and then to 
set beside it that of 1903 by 
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veyor of the German Lloyd, 
which states that freeboard 
depends u the length of 
the ship, the bulk of the immersed hull, or displacement ; 
upon the vessel’s speed, and upon her stability. 
The freeboard tables of both countries take no practical 
cognisance of stowage, or proportion of breadth to depth 
in relation to stability; they lay down no more than | 
instructions as to the strength and character of | 
the protection to be given to deck openings ; neither do | 
they differentiate between coasting and ocean trades, nor | 
between 10-knot cargo vessels and 20-knot Atlantic liners ; | 
except that in Germany large sailers, and many small 


at comparatively low speeds, 
less Sills tothe seas—are 
n steamers which may, if they are able, steam straight 
acrogs the waves at a speed of 20 knots or more. 

In the modern steel steamer, having present-day pro- 





portions of breadth to depth, stability has become a 
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ones (but not all sailers)—vessels which can only pursue, | having 
courses which are more or | Tables, e : 
mitted to load more deeply | after its preparation. Fig. 
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APPENDIX. 

Everyone now knows that important amendments to 
the British Load-Line Tables have been receiving the 
attention of the Board of Trade and the other assigning 
bodies during the greater part of the past twelve mouths. 
It would, however, have been impossible to bring this 
history of the load-line curves up to date, in spite of, as 
well as because of, my official connection with the work, 
but for the accident of these bodies having arrived at a 
final agreement, and the President of the Board of Trade 
iven his sanction to the amended Rules and 

ore the publication of this paper, although 
11, above, shows the dif- 

ferent tabular freeboards, the 1905 British curves being in 
full, and the German curves in dotted lines. The small- 
dot lines show how the sailer curve for ten-depth vessels 
has now been lifted at the outer end, but not raised so far 
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that it crosses the steamer curve when applied to twelve- 
depth vessels, as in the case of the German curve ; how a 
part of thé steamer curve has been faired so as to remove 
the “hump” which appeared in the previous line ; and the 
most important change of all, which consists in the altera- 
tion in position of the awning-deck curve, combined with 
a similar fairing of part of the line, so that it now closely 
resembles the German awning-deck curve for vessels 
obtaining the maximum sheer allowance, except that the 
beginning of it is not brought above the upper deck, as 
is that of the German curve. As awning-deck freeboards 
are determined by considerations of strength, the regula- 
tions have necessarily ben amended so as to increase the 
strength standard in proportion to the new curve ; and as 
erection allowances are based upon the difference between 
the flush and awning-deck curves, there will be consider. 
able reductions in the freeboards of vessels having long 
erections. Improvements have been made in dealing 
with allowances for poops and forecastles, the assignment 
of freeboards to turret vessels, and in other details; but 
as these matters are rather outside the scope of this paper, 
it may be sufficient to say that the practical result will be 
the reconsideration of the freeboards of the whole British 
Mercantile Marine, and should carry with it a sufficient 
proof that the British Load-Line Act is being adminis- 
tered on progressive lines. 








Our Coat Exprorts.—A marked increase was observ- 
able in the exports of coal from the United Kingdom in 
the sixteen years ending with 1905 inclusive, the ship- 
ments year by year coming out as follow :— 


Year. Tons. Year. Tons. 

1890 .. 28,738,241 1598 .. 35,058,430 
1891 .. 29,496,785 1899 .. 41,180,332 
1802 .. 29,048,056 1900 .. 44,089,197 
1893 .. 27,708,128 1901 .. 41,877,081 
1894 .. 31,756, 1902 .. 43,159,046 
1895 .. 81,714,966 1908 .. 44,950,057 
1896 .. 32,947,680 1904 .. 46,255,547 
1897 .. 85,354,296 1905 .. 47,476,707 


The imposition of an export duty of 1s. per ton appears 


to have had little or no effect in checking the continual | 959 


geowth of the exports. The exports of coke did not 
increase very much roe | the sixteen years; they 
advanced, however, from 732,375 tons in 1890 to 774,110 
tons in 1905. The exports of patent fuel expanded from 
672,223 tons in 1890 to 1,108,455 tons in 1905. 





CALEDONIAN Rattway AcciDENtT.—In his report to the 
Board of Trade on the derailment of a passenger train 
which occurred on January 2, on a curve 20 chains in 
radius, with a super-elevation of 4 in., between Strath- 
aven and Stonehouse, on the Caledonian Railway, Lieut. - 
Colonel Yorke concludes that the accident would seem to 
have been due to the condition of the permanent way, which, 
in turn, was caused by the speed at which trains have been 
allowed to run down the incline of 1 in 66, falling from 
Strathaven to the curve, a distance of about 14 miles. 
The road is a new one and not thoroughly consolidated, 
and the curve in question was unsuitable for a speed of 
50 miles, a speed which, the evidence showed, trains fre- 

uently attained at that spot. Lieut.-Colonel Yorke 
thought that several of the company’s officials incurred 
a grave responsibility by not taking steps to avert a 
danger of which they knew, and said it would be advisable 
for the company to settle what the s of the trains on 
this particular section should be. He also recommended 
the double spiking of both rails and the fitting of check- 
rails on the inner side of the curve, to relieve the pressure 
on the outer rail. 





Crystal Parace ScHoou or Practica ENGINEERING. 
—The one-hundredth distribution of certificates to the 
students of this well-known school took place on the 
1lth inst. Sir Alexander R Binnie, President of the 
Institution of Civil Engineers, occupied the chair, and 
was supported by Mr. E. Schenk, Chairman of the 
Crystal Palace Company, Mr. J. W, Wilson and Mr. 
M. Wilson, Princi and Vice-Principal of the school, 
and by other gentlemen who take interest in the welfare 
of the undertaking. The proceedings opened by the 
reading of the list of awards and reports issued by the 
examiners — Messrs. P. Baylis, Gerard Jensen, and 
F. M. T. Lange. These reports on the work of the 
students are most satisfactory. The Wilson Premium 
for the best paper read before the Crystal Palace Engi- 
neering Society was awarded by the Council to Mr. 
F. W. Slane, for his paper on ‘ Railway Construction 
and Maintenance in India.” In the course of his address, 
Sir Alexander R. Binnie contrasted the facilities now 
available for students with the exceedingly hard first 
work that was required in bygone days of those who 
had reached the front of the profession. The great 
facilities which were now available had, besides un- 
doubted advantages, certain disadvantages. At all 
events, they had, among other results, the effect of 
get | a large number of candidates to the profession ; 
so much so that it might be feared the number of engi- 
neers might eventually greatly exceed the number of 
situations open. He concluded by heartily congratu- 
lating the school on the good work it had obeady done, 
and was doing still. Mr. J. W. Wilson then gave his- 
torical and general data on the institution since it was 
founded by his father in 1872. Since that date the 
students had numbered 1750, of whom 900 had occupied, 
and were occupying at the present day, leading positions 
as electrical, mechanical, civil, railway, coal borou; 
engineers, both in this country and throughout the 
world. The proceedings terminated by a vote of thanks 
to Sir Alexander Binnie, pro) by Mr. E. Schenk, on 
behalf of the Crystal Palace Company. 





CATALOGUES. 


Tue Continuous Rail-Joint Company of Great Britain, 
Limited, 20, King William street, E,C., have sent us 
their catalogue showing their rail-fastening. This, 
instead of bearing only under the rail-head and on the 
top of the rail-flange, as the ordinary fish-plate surrounds, 
the greater part of the flange. ngravings are given 
illustrating the fastening as fitted to British Standard 
tramrails. It has been put down on the track of several 
corporation tramways. 

Messrs. W. G. Crawford, Hughes, and Co., 24, Ryder- 
street, St. James’s, S.W., have issued an interesting cata- 
logue showing the on variety of tools, engineers’ appli- 
ances, castings, and forgings they are able to ones. 

Messrs. G. B. Smith and Co., Craighall Iron Works, 
Glasgow, describe in their catalogue No. 105 their 
different types of fencing, railings, gates, iron buildings, 
roofing, &c. They illustrate a variety of ingenious 
fencing fittings and accessories, a number of iron gates, 
artistic in design, and several examples of roofing work. 
Prices are quoted. 

The Pulsometer Engineering Company, Limited, Nine 
Elms Iron Works, Reading, have issued a pamphlet on 
their *‘Karoome” high-economy feed-pumps. It describes 
their simple and compound types, and shows their appli- 
cation in electric supply stations, and their construc- 
tion for battleships and cruisers. Kach type is built in 
five sizes, the capacity ranging from 1800 to 16,000 gallons 
per hour ; detailed specifications and list of dimensions 
are given. The pamphlet concludes with numbered 
diagrams and lists of the different component parts, with 
particulars as to tests. 

We have received from Messrs. Rotherham and Sons, 
watch - manufacturers and engineers, Coventry, their 
engineering department price-list, which deals with cycle 
onl cnalae lubricators, tape parts for motor-bicycles and 
motor-cars, springs, &c. The various items are carefully 
illustrated, and prices are given in every case. 

The Premier Gas-Engine Company, Limited, Sandi- 
acre, near Nottingham, publish a klet describing 
their single-cylinder scavenger gas-engine of from 150 to 
horse-power. They illustrate this in a general view 
and in outlines showing its working. Views are also 
given showing different installations of engines of this 
type and size. Besides these, the company manufacture 
both smaller and larger engines, and amongst the latter 
are their tandem two-cylinder and four-cylinder engines 
of from 400 to 2400 horse-power. 

Messrs. Ernest Scott and Mountain, Limited, New- 
castle-on-Tyne, have sent us a copy of their catalogue on 
high-speed steam-engines and direct-coupled electric 
generators. They have a large number of standard sizes 
of steam-engines, which they manufacture in conjunction 
with continuous or alternating-current dynamos. The 
catalogue gives the cylinder diameter, stroke, speed, 
steam pressures, and brake horse-power, also the leading 
dimensions and weights of the engines, with a view to 
facilitate the selection of a type and size to suit any 
given pres. It is very complete, carefully got up, 
and will be found serviceable. 

Messrs. J. Halden and Co., Manchester, have issued 
three catalogues, A, B, and C, in which they give illus- 
trated particulars of their drawing and surveying instru- 
ments, slide-rules, scales, drawing-boards, &c., drawing- 
papers, tracing-papers and cloths; all of which instru- 
ments and material can be obtained on application to 
their chief offices and dépéts. Messrs. Halden also do a 
large business in the copying of tracings by electric light. 

We have received from Messrs. Ashmore, Benson, 
Pease, and Co., Limited, Stockton-on-Tees, a neat book, 
entitled ‘‘ Gas-Works Plant,” being the 1906 revised and 
new edition of their catalogue. The firm build all plant 
necessary for any size gas works, every portion of which 
they illustrate separately. The book, which covers 236 
pages, is divided into chapters as per sections of 
plant dealt with, these giving useful notes and memo- 
randa, and illustrating typical installations. It forms a 
complete compendium on gas production. The success 
met with by Messrs. Ashmore in their specialities is 
evidenced by the large number of plants they have put 
down. The book is very nicely got up, and should obtain 
favourable reception. ; 

Messrs. Bradbury and Co., Limited, Wellington Works, 
Oldham, have sent us a copy of their new machine-tool 
catalogue. This shows a very large number of lathes of 
different types and sizes; tapping. drilling, milling, and 
other machines, each of which is illustrated and described 
separately. Their 8-in. centre friction back-geared cap- 
stan lathe and ‘‘ Reliance” turret lathe are of special 
interest. The prices of the machines are quoted, and 
the views give evidence of careful workmanship. 

The Sturtevant Engineering Company, Limited, 147, 
Queen Victoria-street, E.C., have issued Catalogue No. 30 
of their galvanised ‘“‘sheet-steel” piping. It illustrates a 
large series of pipes, branches, breech-pieces, tees, bends, 
exhaust heads, separators, &c., and shows numerous 
applications of exhausting devices for carrying off shav- 
ings, chips, dust, smoke, and so forth from work-benches, 
shops, and factories, also appliances for ventilating and 


heating pur ; 

Messrs. Toanes, Limited, Locksbrook Engineering 
Works, Bath, show on a sheet a variety of their portable 
drilling-machines. 

The firm of Dr. Heinr. Traun and Sons, Hamburg, 
Harburg, and New York, have published, on the occasion 
of the fiftieth anniversary of the founding of their works, 
a profusely illustrated k giving historical notices 
and data on the specialities of the different departments. 
The sp°cialities include articles of all kinds in vulcanite, 
for technical and industrial purposes, and a large selec- 
tion of fanev vulcanite Ss. 

The Bradley Pulveriser Company, of 37, Walbrook, 








E.C., havesent ustheir printed sheet describing their three. 
roll mill used in cement and chemical manure works. 

The Dunlop Rubber Company, Limited, Aston, Bir. 
mingham, have just issued a price-list of rubber hose of 
every description, the manufacture of which forms one 
of their numerous specialities. Views are given illustrating 
the various types of hose, together with dimensions ard 
prices of the different qualities. 

“‘A New Industry in Surrey ” forms the title of a very 
interesting pamphlet issued by Messrs. Hall and Co., 
Croydon, Limited, describing their cement works at 
Beddington. 

The Kahn system of reinforced concrete is described in 
detail in a general catalogue published by the Trussed 
Concrete Steel Company, Caxton House, Westminster, 

The various applications to which the Kahn 
trussed bar has been put are illustrated in detail. The 
pamphlet also gives particulars as to tests, and as to sizes 
and reinforcement for different constructions. 

Messrs. Alley and MacLellan, Limited, Sentinel Works, 
Glasgow, have just issued a booklet dealing with their 
‘*Sentinel ” 6-ton steam motor-wagon and 5-ton trailer. 
It Doe a comparison with horse-traction goods service, 
an ints out where the latter is at a disadvantage. 
The boiler, engine, and mechanical parts are illustrated 
and described in detail. Prices are quoted, and for freight 
calculation detailed shipping specifications are added. 
The makers state that they have selected steam as a 
motive power because of its greater reliability and dura- 
bility, greater simplicity of operation, lower running 
costs, and ter flexibility. 

Messrs. Tittley, Son, and Brickley, Limited, Alton 
Works, Smethwick, have sent us a copy of their catalogue 
on shafting, pulleys, and fittings. Prices are given for a 
large selection of couplings, collars, sill-plates, plummer- 
blocks, &c. 

We have received from Messrs. Tvermoes and Abraham- 
son, of Copenhagen, a copy of their catalogue showing 
illustrations of their electric-light fittings. 

The “‘Long-Arm” System Company, Cleveland, Ohio, 
U.S.A., and 39, Victoria-street, ow. describe in their 
pamphlet No. 15 their system of electrically-operated 
watertight doors for ships By this system each door can 
be operated from the emergency station on the bridge, by 
power, also at the door, from either side of the bulkhead, 
by ower or 5 Foe of a hand- wheel. 

he Simms Manufacturing Company, Limited, Welbeck 
Works, Kilburn, N.W., have sent us a copy of their pam- 
phlet dealing with commercial motor vehicles, giving 
illustrated descriptions of their motors, chains, and other 
component parts. It quotes for different types and sizes 
of omnibuses, vans, and lorries. These are of British 
manufacture throughout. The express delivery vans are 
built in six different sizes, to carry from 5 cwt. to 4 tons; 
the gross annual profit on the use of a 1-ton motor-van, 
instead of two 2-horse vans, is given in detail, and the 
calculation will be found interesting by prospective buyers 
as a basis for comparison. 

We have received from the Lilleshall Company, Limited, 
of Priors Lee Hall, near Shifnal, Shropshire, their cata- 
logue of sections of rolled wrought iron and steel, as well 
as cold and hot blast pig iron. This well-known company 
was established in the eighteenth century, and has made 
a name for all high-class grades of iron and steel. 
It manufactures steel by the open-hearth (Siemens- 
Martin) and the Bessemer basic processes. In addition 
to flats, angles, tees, &c., the catalogue includes many 
special sections, such as ovals, convex bars, bevel bars, 
round-edge bars, and various shapes used in ship-con- 
struction. A list is also given of the Engineering 
Standards Committee’s British standard sections of angles 
and tees, as well as of a few channels. Tables of weights 
and strengths are also included, and other useful data, 
among which is a metric conversion table. 

Four catalogues, of a kind which it issomewhat unusual 
for us to receive, have been sent us by Messrs. W. H. 
Smith and Son, of 12, Norfolk-street, Strand, London. 
These deal with (1) Examples of Modern a wwe (2) 
Commercial Stationery ; af? Labels; and (4) Posters. 
They are interesting to all persons who want to push 
business by means of circulars, catalogues, prospectuses, 
and ters. Immense sums are spent yearly on the 
printing of business communications which fail to accom- 

ish their object because they rey no originality, or 

cause they are mean and vulgar. The examples before 
us would not miss their mark for either of these reasons. 
They are capital specimens of typography, while the 
illustrations are well drawn and do not follow hackneyed 
paths. 








Ovr Rau Exports.—The course taken by our rail- 
export trade during the sixteen years ending with 1905 is 
disappointing. This is shown by the following state- 
ment of the exports year by year during the pericd in 
question :— 


Year. Tons. Year. Tons. 
1890 . 732.637 1898 .. 476,047 
1891 .. 552,507 1899 .. 471,774 
1892 .. 377,353 1900 .. 373,956 
1893 .. 461,709 1901 .. 466,607 
1894 . 331,850 1902 .. 583,543 
1895 . 374,313 1903 .. 6 4,076 
1896 .. 581.249 1904 Ke §25,371 
1897 .. 579,983 1905 .. a 516,644 


Our shipments of rails fluctuate greatly from year to 

ear, and do not advance rapidly. Lately they have 
oes sustained by the good demand for British rails 10 
Argentina and the fairly substantial om still made 
to British India. In both these cases the good buriness 
still done is the result of the investment of large amounts 
of British capital either through Argentine railway com- 
panies or the Anglo-Indian Government. 
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giving the circuit inductance, by which means the distance over 
which clear signals can be received, or telephonic communication 
be maintained, is materially increased. The means that have been 
ye ne by various inventors for introducing this inductance into 

circuit may be broadly classified under two heads—viz.:(1), the 
insertion of suitable induction-coils at various parts of the circuit, 
,; and (2) the distribution of inductance more or less uniformly 
| ut the length of the conductors. It is to this second 


“ENGINEERING” ILLUSTRATED PATENT, 
RECORD. 
Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. 





views given in the Specification Drawings is stated | class that this invention more particularly relates. The present 
™~ —— wi ” none are tioned, the Sp ‘fionti ie not | invention consists in intertwining a wire or wires, or a strip or 
illustrated. | strips, of soft iron or other magnetic material d, with two insu- | 


inventions are communicated from abroad, the Names, | !ated conductors or cores a, a!, in such a way that (1) the iron or 

— of the Communicators are given inittalice. other magnetic material.is broken up or laminated in the direc- 
Copies of Specificati may be obtained at the Patent Office, Sale | tion of the conductor, thereby minimising the loss of energy by 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at ¢4dy currents ; (2) the magnetic circuit is practically continuous; 
the uniform pri of Ba. | and (3) the iron or other magnetic material is effectively placed 
of a Complete ' 


The date of the advertisement of the Feng mee or to embrace practically all the lines of force emanating from the 
Specification is, in each case, given after the abstract, unless the t 


conductors ; the arr a circuit of relatively 
Patent has been sealed, when the date of sealing is given. 


high inductance, the value of which may be adjusted within cer- 
Any person may, at any time within two months from the date of | tain limits by varying the amount and permeability of the mag- 








the advertisement of the tance of a Complete Specification, | netic material employed. The wires or strips of magnetic ma- 
give netics at the Patent O 0 ha to the grant of a terial d, which may be lightly insulated to prevent currents 
Patent on any of the grow mentioned in the Acts. at the points of contact ¢, are twined around the i ted con- 


| ductors a, a! in open helices, so that the adjacent convolutions 
| are apart at suitable distances. The wires or strips of 
magnetic material may be wound upon the two conductors alter- 
(3 Figs.) March 7, 1905.—This invention relates to arc-lamps, and | matey, ane Ue Che She bak Eee ee ee ee ee 


in particular to those of the enclosed type, and consists essentially | duce succession of “figures of eight.” (Sealed March 8, 1906.) 
in a clutch mechanism hereinafter described, which is controlled | 3431. C. W. Atkinson, Beckenham. Elec ic 
by asingle solenoid in series with the lamp, whereby the feeding | Meters. (2 Figs.) February 18, 1905.—This invention relates 
of the movable carbon or carbons is controlled and the re-starting to electrolytic meters, and has particular reference to that class 
or striking of the arc effected. The magnetic circuit of the sole- | of electrolytic meter in which an hydrometer element is used to 
noid is also designed to secure a prolonged feed interval and to | carry one of the electrodes, and in which the operative function 
ensure regularity in the feeding of the carbon and the re-starting | of the meter is effected by the variation in buoyancy of the hydro- 
ofthe lamp. The feeding of the movable carbon a is controlled | meter element and electrode in the liquid, and has for its object 
by the movements of the core } of a single solenoid ¢ in series | the provision of means whereby the detrimental effects of disturb- 
with the lamp, which is pivotally connected with one end of a | ing influences, involved in the working conditions owing to the 


ELECTRICAL APPARATUS. 
4740. H. E. Angold, Dulwich. Electric Arc-Lamps. | 


it might happen that through the unskilful action of the engineer 
the cage might attain excessive speed, so that the rests would be 
| withdrawn just when the cage is required to seat upon them. In 
order to povret this, the centrifugal governor is so connected to 
| the switch g as to break the circuits of all the electro 4 
when the cage is moving at a quick speed, so that all the are 
then withdrawn ; while when the speed is reduced, the governor 
operates the switch so as to close the circuit of those -rests 
which have been connected up by the switch wu, and thus cause 


A 











lever d fulcrumed on the lamp-frame or on a link depending 
therefrom. The movements of the core } are dam by a dash- 

t, which may consist of a leaky pneumatic cylinder e suspended 
ond the core and enclosing a plunger / pivotally mounted on the 
lamp framework, the lever d being in this case preferably weighted 
beyond its fulcrum, as at g, to assist the action of the solenoid in 
raising the core and dashpot; or the dashpot cylinder e may itself 
be carried by the lever d, so that it falls when the core is raised, 
thereby assisting the striking of the arc. The magnetic circuit of 
the solenoid is partially closed through iron, as by enclosing it by 























iron bobbin endsiand connecting-straps /! fixed outside the solenoid 
and an iron tube fixed inside the lower part of the solenoid and 
surrounding the core. The latter may be tapered throughout the 
whole or part of its length, so as todiminish the cross-section of 
the iron in part of the magnetic circuit as the core is drawn into 
the solenoid, the core thus requiring a smaller current to support 
it in the lower positions. The upper, or positive, carbon a is 
gripped by a spring-urged clutch-lever or levers & fulcrumed on 
&@ support /, which is connected with the lever d by a pivoted link 
or links 1, the connection between which and the support / being 
such that, when the latter is lowered on a stop, the carbon will 
not be released until the clutch-lever or levers & are displaced by 
the continued descent of the link or links 1, 80 as to disengage 
the carbon. Similarly, the carbon is gripped by the clutch before 
the clutch-support begins to lift, which always occurs at a definite 
oye of the core in the solenoid. It will be obvious that when 
the clutch-support ¢ is lowered on the stop, a considerable weight 
be be taken off the solenoid core, which consequently will be sus- 
bre ned by a eT pm feebler current, with the result that 
~~ movement of the core will be arrested long enough to cause 
the extinction of the arc, and consequently the release and feed 
of the carbon and re-starting of the arc. (Sealed March 15, 1906.) 


7105. W.T. Henley’s Telegra 
. T. ph Works Company, 
ort d, London, and H. Sav Charlton. Elec- 
© Cables. (2 Figs.) April 4, 1905.—This invention relates 
os cembe cables, and more especially to those used for telegraphic 
= te phonic purposes. As is well known, in cables of the usual 
nstruction the electrostatic capacity produces absorption and 


difference of density in the liquid due to variation in temperature 
and to stratification of the electrolyte due to the electrolytic 
action, are avoided. In order to carry the invention into effect, 
| that portion of cell in which the liquid is contained is constructed 
in two compartments a, b, into one of which a is placed the | 
hydrometer element c, and in the other the electrode d carried by 
the said hydrometer element. The communication for fluid 
between these two chambers does not exist, or, if it does, it is 
| such that while the liquid in one chamber communicates with 
the liquid in the other chamber, such communication is so 
arranged that diffusion of the liquids of different densities cannot 
| take place from one chamber to another, andin this way the 
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| 
the cage to seat upon these rests. In the circuit of the electro- 
| magnets m1, m2, m’ is included an electromagnet p, whose arma- 
| ture is made to actin such manner upon a pair of elbow levers 
nl, n2 arrangedin connection with the controlling lever A that 
| when the circuit is closed, the levers n!, n? are made to limit the 
extent of motion of the lever 4. Consequently, as soon as the 
rests in question have been protruded owing to the reduction of 
the cage’s speed, the engineer will be prevented from moving the 
lever h so far as to impart excessive speed to the cage. (Sealed 
March 15, 1906.) 


MINING, METALLURGY, AND METAL- 
WORKING. 


Evans and D. Lewis, Merthyr Tydfil. 
Stoves. [4 figs.) March 21, 1905.—A hot-blast 
stove according to this invention is sup by pillars or 
columns, 8o that there is a space between its bottom or floor, and 
its bottom or floor has formed through it openings that are closed 
by suitable doors or covers, and through which the flue-dust can 
be caused to pass without its being necessary to enter the stove 
or to rake the dust out from the bottom or the floor by hand in 
the usual manner. The floor of the stove rests upon a number 
of cast-iron columns or pillars 2, and is supported by them at 
| such a height above the ground-level 3 as to enable a man and a 


| 





liquid supporting the hydrometer element has a density which 
only varies by variation in its temperature. In order to provide 
means for compensating for the variation in density owing to 
variation of temperature, the com ment a is provided with a 
tubular neck. In order to reduce the volume of the liquid-contain- 
ing vessel, the said compartment may be provided with a block 
or blocks of beeswax or other material which has a higher coeffi- 
cient of expansion than that of the liquid,in order to get the 
necessary rise of level of the liquid in the tubular neck without 
unduly decreasing the cross-section of the said neck, When the 
temperature of the liquid increases, its volume is in and 
its density is reduced ; and the increase in volume, by raising the 
level of liquid in the tubular neck, t by su’ more of 
the hydrometer element c, is thus adapted for a given weight to 
maintain constantly the level at which the hydrometer floats re- 
| lative to any fix int of the cell; in other words, the total 
' floating capacity of the hydrometer element and electrode is kept 
| constant at all temperatures. In order to avoid errors of flotation 
due to the stratification of the electrolyte, a “yy stem 
lis attached to the floating electrode carried by the a 
| element, having a cross-section nearly equal to that of the floating 
electrode. (Sealed March 15, 1906.) 


LIFTING AND HAULING APPLIANCES. 


28,017. Siemens Brothers and Co., Limited, 
minster. Ciena Holating App se F ces 
many.) Lifts and isting Apparatus [1 Fig.) Decem- | 
ber 21, 1904.—This invention relates to safety devices whereby 
accidents are prevented from occurring to lif in consequence 
of their descending with excessive speed upon the cage-rests. The 
drawing — di amegery and L.A way = oo one | i a 
arrangement for carrying out the invention. In arrange- dust-trolley 4 to pass beneath the floor of the stove. The floor o 
| ment the gage-reste ¢ are held in the withdrawn position shown Y | the regenerative chamber 12 is formed with a number of adjacent 
,means of counterweights k, while by the inclusion of electro- | hopper-like depressions 19, the bottom of each of which ter- 
;Magnetg m}, m2, m’, connected to the weighted arms in the minates in an opening closed hy a door. Each adjacent two 
circuit of a battery l, these magnets bring the cage-rests into the | hopper-like depressions 19 are separated from each other by only 
protruded position. The battery circuit contains a switch g, the | 4 p ridge, so that all dust to the openings. Underneath 
| opening or cloging of which is effected automatically in depend- | the stove are arran rails, upon which run the eys 4 
‘ence upon the speed of the lift-cage ; for example, by means of | that receive the flue-dust discharged through the openings in the 
centrifugal governor r connected with the shaft w of the winding | pottom or floor of the stove ; these rails extend over a dock 82, in 
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engine, and operating in such a manner that, if the s 
| engine, and consequently of the cage, exceeds a certain limit, the 
switch g is moved so as to break the circuit, und thereby render 
the electromagnets m inoperative, so that the rests c are then 
withdrawn by their counterweights. In the circuits of the | 
| electro! ets mm are also included a circuit-changing switch | 
uw and a signal-switch 8; the switch u serves to bring only | 
the particular electroma 


effect the protrusion of the cage-rests at the particular 
the othe 
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n the withdrawn ion, r magn g inopera- 
tive. The signal-switch ¢ is rated 

distortion of goods traffic it is made to close the circuit, so that the 

irrarteke the current waves, thereby reducing the clearness of can in the manner above described, while for con- 


rhic signals and rendering h indistinct over long dis- 


on % wo tes the distance over which telephonic communication none of the rests can be protruded. 
known thas teen on insu’ cables is very limited. It is also matically withdrawing the reste when the lift- 
pi oat the distorting effect of the electrostatic capacity ui a speed is, however, liable to a disadvantage, in so 
waves can be diminished or partly compe by manipulating the cage for causing it to come upon the rests, 


i= 
th 


ets m1, m2, m* into action which | [1 
gallery 


in such a manner that for | entering the section. This apparat 
rests | two electro-magnets, one of which is excited if the train enters 


veying persons the switch is made to break the circuit, so that the reverse direction, whereb 
The arrangement for auto- cuits are opened or closed. 
attains too tage that it does not act when two trains or cars enter the 


hich are rails forming a track of ordinary gauge, into which 
e trolleys 4 discharge. (Sealed March 15, 1906.) 


RAILWAYS AND TRAMWAYS. 


20,467. C. D. Abel, London. (Siemens - Schuckertwerke, 
G.m.b.H., Berlin, Germany. ling 

ig.) November 10, 1905.—The present invention relates to a 

g arrangement for single-line electric railway and tram- 

sections by means of a swi which is electri- 

ly controlled from either end of a by a train or vehicle 

switchi us has, as is known, 


the section from one side, and the other when a train enters in 


pmen aay Ey 
section 


far that, simultaneously, one from either end. This difficulty is overcome, 


according to the present invention, by making the one electro- 
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magnet. act more powerfully than the other. - If the single-line 
section is free, the switching ap) tus m assumeg, the position 
shown with the pawls disengaged from the disc ; the Jainp circuits 
are thus interrupted at u, 8 and t, v, and a car can therefore enter 
at either end of the line. If it enters at the right hand, and 
thereby connects the contact d with the trolley , an electric 
current will momentarily pass from the trolley wire through the 
tact d lenoid / to earth, causing the ratchet pawl r to be 
drawn up, and turn the disc th h a distance of one tooth ; 
the contact segment p is thereby made to connect the Contact- 
pieces ¢ and v, thus establishing a closed circuit through trolley 
wire a, contact t, segment p, contact v, lamps f and g, and 
The red lamp /, thus lit up, now blocks the single-line section 
against a car coming in the direction from the left , while the 
green lamp g, which is also lit, leaves the section free for other 
cars travelling in the direction from the right hand, but with the 
condition of advancing with caution. When the first-named car 
leaves the single-line section, it effects momentarily the contact of 
contact-piece b with wire a ; the current which is thereby made to 
pass through solenoid k causes the pawl q to be drawn up and the 
disc n to be turned back into the position shown; the signalling | 
current is thus interrupted and the single-line section is free to be | 
entered by a car from either end. In case a second or third car | 


—ray 
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should follow the first one from right to left before the latter has left 
the section, each such car will, on entering the section, send a cur- 
rent, in the manner described, through the solenoid / and will each 
cause the disc n to be turned one tooth further; while on leaving the 
section they will each cause the disc to turn one tooth back again, 
so that the section will remain blocked until the last car on leaving 
the section causes the disc to break the lamp circuit. Whena 
car enters the section from the left hand, the connection of the 
contact-piece cwith the trolley wire a will cause the solenoid k to 
be first energised, thereby turning disc n from the position shown 
through a distance of one tooth tothe right hand, thereby causing 
contacts u ands to be connected by segment v0, and thus closing 
a circuit through trolley wire a, contact 8, segment 0, contact u, 
signal lamps 4 and i, and earth. The lit red lamp i now blocks 
the single-line section against cars from the right hand, and the 
lit green lamp A permits a car to advance with caution from the 
left hand. Should the contacts c ultaneously con- 
nected to the trolley wire by cars entering ab each end of the 
single-line section, both solenoids k and J will be simultaneously 
energised, but as k is more powerful than l, the disc 1 will_be 
turned to the right hand, thereby blocking the section against 
the car coming from the right-hand side, i, allowing the car at 
the left-hand end to proceed. (Sealed Marcie5, 1906.) 


SHIPS AND NAUTICAL APPLIANCES. 


21,563. Sir W. G. Armstrong, Whitworth, and Co., 
Limi and R. Wright, New - e. 
rating -Gates. [2 Figs.) October 23, 1095.—Steel 


tes are now generally operated by direct- 
acting machinery applied at the top of the yate; but with 
wooden gates this has hithertonot been possible, owing to the 
severe twisting strains to which the gate is thereby subjected, 
and wooden gates have theref g lly p d by 
chains taking hold of the lower portion of the gate near the 
mitre-post. The object of this invention is to enable wooden 
gates to be operated by direct-acting machinery, without fear of 
unduly twisting the gate, and without-the use of chains, whereby 
the danger of ships fouling the closing chains. which, in the 
arrangements hitherto in use;lie on the sill when’ the gates are 


and wrought-iron dock 
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open, and -reduce the effective depth of the lock or entrance. 
According to this invention, the gate ‘opening and closing machi- 
nery, which may be an hydraulic cylinder, a gear-driven rack, a 
screw or bar, instead of acting on the top of the gate only, 
as is usual in wrought-iron or steel gates, acts on a hinged frame 
of considerable depth. This frame is hinged at one end, close 
to the gate heel-post, and at the other end is connected to the 
gate by rollers sliding in guide frames. The tende 


‘ga 
‘thereby greatly reduced, and the use of chains lyi: 
is avoided. a is the ate, pivoted at a!, and b 

pivoted at }!. 02 are rollers carried by the frame, and working in 
yuides a? on the gate. ¢ isan hydraulic cylinder, whose ram ec! 


-narily evaporated in boilers under pressure, whereby the moisture 


opening-chain can be retained when desired, as when the gate is 
open the opening-chain is withdrawa into the aay to tm 
onher: the closing machine is, however, replaced by a cyiinder 
or other mechanism acting on a hinged frame as described above. 
(Sealed. March 8, 1906.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


and Co., Limited, Swansea, 
T. . Penarth. Steam-Superheaters. 
{4 Figs.) July 22,1 —This invention relates to steam-super- 
heaters, and has for its object to carry out the superheating in 
an economical and effective manner. The invention consists in 
an improved apparatus for adding heat to the wet steam as ordi- 


entrained in the steam and held in suspension is vaporised, and 
the whole converted into the dry saturated state, further heat 
being then added at constant pressure, so as to superheat the 
steam to a higher temperature than that of dry saturated steam 
at the same pressure. In order to ensure complete circulation of 
the steam through all.the tubes, it is first made to flow through 
one portion of the tubes from the first header a to the second 
header b. This portion consists of the outer tubes c, which are 
onpenet to the first impingement of the hot gases, and, to a cer 
tain extent, protect the inner tubes. The steam, in passing 
through this first set, of tubes, is converted into dry, saturated, or 


leaves the tubes at a higher velocity than that at which it enters, 
The second set d of the tubes may consist of a greater number 
than the first’ set c, but may be of the same number, but of a 
Jarger bore, so that the velocity of the steam, now superheated, 
is not unduly increased, with consequent loss of. pressure due to 
the increased frictional. resistance. The volume of the third set 











slightly superheated steam, and, owing to its increased volume, |. 
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e of the tubes through which the steam passes is further suitably 
increased by increasing the number or bore so as to keep down 
the velocity and pressure of the superheated steam, which gradu- | 
ally increases in volume as it is passed through the superheating | 
tubes. In order to compel the steam to flow through the tubes | 
in the proper sequence, a suitable cap or inverted trough / is | 
—— over the ends of the portions c and d of the tubes in the 
eader J, and a similar cap g over the ends of the portions d and 
ein the header a. The steam, therefore, on entering the header | 
a, flows through the tubes ¢ to the header b, back through the | 
tubes d to the header a, again to the header b by the tubes e, 
from whence it is led away by a main steam-pipe to perform its | 
required duty. The tubes and headers are preferably made from | 
solid-drawn steel tubes, the headers being fitted with suitable | 
connecting flanges, and preferably: flattened on two sides, as | 
shown. One of the flattened sides of each header is bored to | 
receive the énds of ‘the tubes, which are expanded or otherwise 
suitably secured in place. The other side of each header is 
bored with holes opposite the tubes to form access holes, through 
which tools can be inserted so as to expand or secure the tubes 
as occasion requires, such holes being plugged by suitable plugs | 
hk. .The caps or inverted troughs and g may be secu in 
place in any convenient manner, one mode being to form exten- | 
sions m on the plugs h, which engage corresponding bosses ” on 
the caps, as shown in Fig. 2. (Sealed March 8, 1906.) 
- Gene- 


5347. T. Clarkson, Chelmsford. Steam 
rators. (2 Figs.) March 14, 1905.—This invention relates to | 
steam-generators, and has for ite object to construct one which is 
more particularly suitable for use on motor vehicles and the like. | 
According to this invention, which refers to generators of the coil 
or flash type, the coils are so arranged that they in themselves 
serve to trap the steam and prevent it from rising to the water 
inlet end of the generator. In one form the generator comprises 
aconveniently cylindrical casing B, within which are superim- | 

a series of spiral or involute coils of tubing A, each coil | 
ing formed conical toa greater or less extent, as found desirable. | 











The apices of the conical coils may be directed either upward or 
downward, but preferably upward. Water is introduced at a 
— ie., at the lowest convolution of the uppermost coils, the upper- 


tion and partiaily in the same direction as the hot gases. Each 
conical coil forms a which will prevent steam from rising 
to the upper coils when the throttle-valve or steam outlet 
from the boiler is closed. The coils of tubing A may be 
supported within the.casing in various ways, as by annular 
brackets formed on the wall of the casing, or otherwise as found 
convenient. (Seated March 8, 1906.) 


TEXTILE “MACHINERY. 


28,506. Asa. Lees and Co., Limited, R. Taylor 
and R. C % Self-Acting Mules. (2 Vion 
December 28, 1904.—This invention relates to improvements in 
self-acting mules, and the object of the invention is to improve 
the drawing out of the mule-carriage from the back shaft. It 
has hitherto been customary to draw out the carriage by means of 
cotton or other textile ropes, and to employ ratchet gear mounted 
on the carriage, in order to take up the slack’in the ropes as 
required, According to the present improvements, cotton or like 
ropes are dispensed with, and in their place steel or other wire 
ropes are employed, one end of each rope being fastened in any 
convenient manner to the drawiog-out scroll on the back shaft. 
These ropes pass, when necessary, over suitable band pulleys to 
the carriage. -Each wire rope is firmly secured at one end to a 
screw for the pu of tightening, when necessary, thus dis- 
pensing with the old style of ratchet wheel and catch. The 











tightening screws are made with square parts to prevent their 
turning round, and are secured in brackets fitted to the carriage 
in any suitable manner. a designates the carriage of the mule, 
b one of the spindles, c'the drawing-out scroll, and d the carrier 
pulley. According to this invention two steel or other wire ropes 
1,2 are he ; one end of each rope is secured to the drawing- 
out scroll c. The longer rope 2 passes over the. carrier pulley d, 
from which it passes to a guide-pulley ¢ on the carriage a, and the 
rope 1 is also carried to a similar pulley fon the carriage. Each 


| rope is firmly secured to a separate squared bar gy, provided with 
| @ screwed shank, upon which lock-nuts are screwed, the squared 


portions of the bars passing through square holes formed in pro- 
jections A cast with the carriage, so that the -bars cannot turn 
round. When it is necessary to tighten either rope, the nuts upon 
the shank of its bar g are turned to shorten the rope, and so take 
up the slack. (Sealed March 1, 1906.) 


MISCELLANEOUS. 


29,292. T. Clarkson, Chelmsford. Liquid-Fuel 
Burners. (2 Figs.) December 31, 1904.—This invention relates 
to the regulation of liquid-fuel burners, and has for its object to 
enable this to be satisfactorily effected by the t ure of the 

tents of the g tor heated by the burner. According to 
this invention, a tube through which the contents of the generator 
can pass is disposed immediately over the burner and between 
stops in such a way that expansion or contraction of the tube will 
cause the movement of a lever, and thereby control the burner. 
The stops between which the tube lies may be both adjustable 
and carried in a frame which is specially mounted clear of the 
frame which supports the steam-generator, the object being to 
prevent this frame from-being heated, and maintain it at as con- 
stant a temperatuta ga, possible Thus, the stops being at a 
definite distance apart, :which will not vary owing to the varying 
temperature of the generator, the operation of the burner-con- 
trolling device can be relied upon to operate as required. A is 
the expansible tube, B and © the stops at the opposite ends 
thereof, D the supporting frame, and E the operating lever. The 
tube A is disposed underneath the generator F, as shown in 
Fig. 1, and immediately over the burner. One end of the tule 




















is carried in a stop or support B, and hasa pin A? attached to it, 
with an adjustable nut on the outer end of the pin. The other 
end of the tube has a projection Al, which may also be adjustably 
adapted to slide in the stop C. The stops B and C are carried 
on the end members of the frame D, which comprises two side 
members screwed into the end members, and vided at their 
ends with adjustable nuts d. The stops B and O may be « rewed 
on to or be otherwise adjustably mounted upon the frame carry- 
ing them, to provide for any required adjustment, instead of the 
members of the frame being adjustably connected together a8 
above described. The frame D is connected to the generator- 
carrying frame G by straps D!. Steam enters the tube A from 
the generator F at the point a, and, after traversing the (ube, Is 
withdrawn at al. The projection A! on the end of the (ube 1s 
free to slide in the support C, and, in expanding, bears a.sinst & 





most convolution of this coil being connected with the lowermost 
convolution of the conical coil next beneath it. All the coils are | 
similarly connected together, steam being withdrawn from the 
uppermost convolution of the lowest coil. It will thus be seen | 
that water and steam pass through the generator as a whole 
in a direction contrary to that in which the hot gases pass 





js connected to the frame ) by a rod c°. en the arrangement 
is applied to existing gates, the present opening machinery and 





through the generator-casing B around the coils. Alterna- 
tively, the circulation may be partially in an opposite direc- | 


stop carried by the lever E, which is pivoted to a bracket D2 on 
the frame D, and the lever E is connected by suitable me. anism 
with the burner. frame D may be otherwise constructed, 


but it is essential that it is separated from the frame G, on whi 
the g tor is ted, that heat cannot be commun! — 
wate 





y_ distortion 


it 4 . it be affected by an 
to any extent, nor can y {Sealed March 15, 


may take place in the generator seating. 
1906.) 
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STANDARDISATION OF NAVAL 
MACHINERY. 


Axzout three years ago the Admiralty appointed 
a Departmental Committee to consider the details 
of standardising the parts of machinery for pro- 
pulsion and other pu ordered for two 
eruisers—the Duke of Edinburgh, from Messrs. 
R. and W. Hawthorn, Leslie, and Co., Limited, 
of Newcastle-on-Tyne, and the Black Prince, 
from the Thames Iron Works, Shipbuilding, and 
Engineering Company, Limited, of Blackwall. 
Several conferences were arranged between the 
two contractors and the Admiralty authorities, 
not so much to decide whether interchangeability 
could be attained, but rather to arrive at the modus 
operandi. The principie of standardisation is now 
accepted on all hands, and the full advantages are 
realisable in connection with warship machinery, 
because the importance of rapidity in repair cannot 
be over-estimated, especially in war time. A fleet 
of cruisers returning to its base after an action is 
pretty certain to require at least extensive over- 





Warrior, engined by. the Wallsend Slipway and 
Engineering Company, Limited ; the Cochran, by 
the Fairfield Shipbuilding and Engineering Com- 
pany, Limited ; the Natal, by Messrs. Vickers Sons 
and Maxim, Limited ; and the Achilles, by Messrs. 
R. and W. Hawthorn, Leslie, and Co., Limited. 
There were thus five firms engaged in the con- 
struction of machinery for six cruisers, all of them 
working to the same drawings, gauges, jigs, and 
Completes, in order to ensure interchangeability. 

e advantage was thus greatly augmented ; 
but, unfortunately, as frequently occurs in the 
control of technical details by lay minds, however 
experienced, there was introduced an unfortunate 
idea which cannot be justified from the point: of 
view of evonomy. Thus the contracts required 
that all the working parts—valves and other details 
—should be not only interchangeable but. ‘‘ iden- 
tical.” This latter word was probably used quite 
innocently in the first instance, but it has had an 
unfortunate effect. Its incorporation in the in- 
structions to inspecting officers left them no alter- 
native but to ensure identical results. It greatly 





jigs, templates, &c., had to be made for all ships, 
and, as a result of the conference, it was a 
that the units should be made in numbers for all 
works by one firm, so as to ensure, as far as pos- 
sible, similarity. Messrs. R. and W. Hawthorn, 
Leslie, and Co., Limited, had the advantage of 
beginning the work at an earlier stage than the 
other firms, and, moreover, had, like a few firms, 
been gradually building up and working to a gauge 
system, so that they started with a considerable 
amount of experience. This experience, extending 
over fifteen years, was of immense service in coping 
with the difficulties initial to a new system. They 
had reached the stage when all bolt -holes for 
pistons, crossheads, shoes, connecting-rods, eccentric 
rods, crank and line shaft couplings, together with 
ates ar) were bored from cast-iron gauge- 
locks fitted with hardened steel bushes, and had 
also taken steps to secure the duplication of the 
cylinders in the various tatpodo beak destroyers 
constructed by them. Thus, although they had 
not attempted to develop the practice in connection 
with cylinders of large diameter and heavy castings 
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hauling, and on such occasions the existence of a 
sufficient number of spare parts to replace the 
damaged units must affect the final issue of the 
war, as it will enable the vessels to return to the 
fighting line at a much earlier date. If the number 
of spare parts in store were inadequate, it would be 
possible to withdraw from the most seriously 
damaged ship such available items as might re- 
habilitate the remainder of the ships of the class, 
and thus lessen the reduction in the number of 
ships in a fleet after a naval engagement. 

The principle having been accepted, the extent 
of a pplication was taken into consideration. The 
primary idea, that as many as possible of the parts 
should be manufactured to gauge, template, or jig, 
tncluding all the steam and water-va ves, was at 
a © accepted, and later the scope was extended. 
~~ ing to the development of ideas, there was some 
ttle delay, and when arrangements had been con- 
cluded the Admiralty had decided to build four 
ra cruisers, which, although differing slightly in 
their dimensions, and materially in their armament, 
were to be fitted with machinery of the same 
power. It was therefore arranged that the machi- 
nery for these vessels should be made to the same 


ae as those for the Duke of Edinburgh and 
© Black Prince. These four vessels are the 








augmented the work involved, and when the cost 
is reckoned against the advantage there is likely to 
be some check on the advocacy of the system. Inter- 
changeability, it need hardly be said, can be ensured 
without absolute identity. In the case of a con- 
necting-rod, for instance, only the centres or length 
and the uniformity of leading dimensions for the top 
and bottom ends are controlling features ; while to 
ensure identity it is necessary to make gauges and 
templates for every curve, radius, thickness, and dia- 
meter. Similarly, bolt-heads, points, and nuts have 
been treated in the same way. This has led toa 
development of the system which the requirements 
did not justify ; but apart from this, the application 
of the system, which we propose to fully illustrate, 
has been very complete, and its result, even in 
peace time, will be watched with close interest. 

As regards small valves, it was agreed that the 
requirements would be best met by making the 
valve as a whole interchangeable, standardising the 
distance over the flanges, together with the bolting, 
so that any one valve complete might be removed 
from any one ship, and fitted into a corresponding 
8 in a sister-ship. The piping was treated in 
the same way, but the exigencies of the arrange- 
ment of pipes rendered imperative some relaxation 
in the manufacture of pipes to template. Gauges, 








H.M. Armovurep Cruiser “ Duke oF EvInBuRGH,” FITTED WITH STANDARDISED MACHINERY. 


for frames, columns, &c., they had an acquaintance 
with the system which enabled them to form the 
gauges and jigs for this heavy work, and as a result 
the majority of the gauges for the five firms have 
been constructed at the St. Peter’s Works of the 
company, and the others have been made at the 
Thames Iron Works. 

Before entering upon a definite description of 
the application of the system, it may be interestin 
to deal first with the machinery as completed, an 
we give on the present page a view of the cruiser 
under steam, and on our two-page plate drawings 
of the main engines, while on page 573 there are 
reproduced sectional views through the boiler and 
engine compartments. 

A word may first be said about the cruiser itself, 
especially as this is the first of the cruisers built 
for the Navy from the design of Sir Philip Watts, 
K.C.B., since his return to the Admiralty as Direc- 
tor of Naval Construction. This is the more -- 
propriate as alarmist statements have been made 
regarding the performances of the vessel, and her 
stability under certain conditions of loading. With- 
out entering into details regarding these statements, 
which to the technical mind carry with them 
evidences of their improbability, we may premise 
our description by the general statement that, alike 
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in régard to structural strength, stability, and 
speed, these vessels have fulfilled all the con- 
ditions aimed at. With a length between per- 
pendiculars of 480 ft. and a beam of 73 ft. 6 in., 
they have a displacement, at a draught of 27 ft., 
of 13,550 tons. They mark an important advance 
on previous cruisers for the British Fleet, as they 
mount six 9.2-in. breech-loading guns: one on the 
forecastle, one on each side, as shown on the 
engraving, with a deep embrasure, to enable these 
guns to be fired forward in line with the keel ; 
while aft there is, on the upper deck, a central 
9.2-in. gun, with one on each side, all three firing 
astern. All of these guns are mounted within gun- 
houses of 6-in. armour, and the ammunition supply 
tube is armoured. The four guns amidships are 
further protected by the broadside armour, which is 
6 in. thick, tapering to 4in. at the bow and 3 in. at 
the stern, and extending in depth amidships from 
5 ft. below the water-line to the upper deck. It is 
an open secret that when these vessels were designed 
there was a strong opinion at the Admiralty in favour 
of dispensing entirely with 6-in. weapons, and also of 
having all the guns on the upper deck level. The 
Admiralty, however, like all Government depart- 
ments, is slow to make a radical change in practice, 
although when such a change is decided upon it 
is developed with quickly-increasing momentum. 
The Duke of Edinburgh therefore is fitted with five 
6-in. guns on each broadside, arranged in a box 
battery ; and, unfortunately also, these guns are on 
the main deck. A few months after the Duke of 
Edinburgh and the Black Prince were ordered, the 
improvement was made of adopting four 7.5-in. 
guns instead of ten 6-in. guns, and of placing 
these, like the 9.2-in. guns, on the upper deck ; so 
that in this respect the Natal and the other three 
vessels of the class are enormously superior. But 
this apart, the Duke of Edinburgh and her consort, 
as illustrated, represent a very satisfactory type, 
especially as longer guns have been used than in 
preceding cruisers. 

The machinery was designed to develop 23,500 
horse-power, and this, it was calculated, would give 
a speed of 22.33 knots. This result was easily 
attained. There are two sets of four-cylinder 
triple - expansion engines arranged in separate 
water-tight compartments, as illustrated by eleva- 
tions and plans reproduced in the two - page 

late. In order to facilitate balancing, the com- 

ined horse-power of the two low-pressure cylinders 
equals that of the high-pressure and intermediate 
cylinder separately. While the high-pressure cy- 
linder is 43} in. in diameter, and the intermediate 
69 in., the two low-pressure cylinders are 77 in. in 
diameter ; the stroke in all cases is 42 in. 

With steam at 205 lb. pressure at the main regu- 
lating-valve, the designed power was to be attained 
with the engines making 135 revolutions per minute, 
equal to a piston speed of 945 ft. per minute. All 
the cylinders are fitted with liners, and all are steam- 
jacketed. The high-; ressure and intermediate-pres- 
sure liners are of solid forged steel, while those for 
the low-pressure cylinders are of cast iron. Starting- 
valves are fitted to admit steam direct to the inter- 
mediate-pressure and both forward and after low- 

ressure cylinder casings, and these are worked by 
en from the starting-platform. Cast steel has been 
used for the cylinder-covers and pistons, the latter 
being of the usual conical form. The high-pressure 
and intermediate-pressure piston-rods and valve- 
spindles are fitted with combination metallic pack- 
ing, and those of the low-pressure cylinders with a 
combination of metallic and soft packing. All the 
glands are fitted with adjustment gear. Each high- 

ressure cylinder has one piston-valve, and each 
intermediate-pressure cylinder has two, while flat 
valves have been adopted for all the low-pressure 
cylinders. All piston-valves are 31 in. in diameter, 
and the low-pressure valves have relief-rings at the 
back. As we intend, in describing the application 
of gauges, to deal with the working parts of the 
engines, we may defer further reference to these. 

There are two large condensers (Fig. 10) in each 
engine-room, each having a cooling surface of 7009 
square feet, which serve for the main and auxiliary 
engines. They are so arranged that either may do 
all the work while the other is being overhauled. 
The auxiliary machinery in the engine and _ boiler- 
room is shown in the cross-sections on page 573 
(Figs. 8 to 13). The main circulating pumps, of 
which there are two in each engine-room, are by 
Messrs. Hawthorn, Leslie, and Co., and have im- 
pellers 48 in. in diameter. The main inlet valve is 


21 in. in diameter, and the discharge through each 


condenser 184 in. in diameter. The distilling ma- 
chinery, of which there are separate sets in each 
engine-room, is by Messrs. Caird and Rayner ; the 
fire and bilge pumps—two in each engine-room— 
and the latrine and drain-tank pumps are by Messrs. 
Watson and Sons, Newcastle. Independent twin 
air-pumps by Messrs. G. and J. Weir, Limited, Cath- 
cart, are fitted in each engine-room. These draw 
from the condensers through a 9}-in. pipe, and dis- 
charge through a grease-extractor, by an 8}-in. pipe, 
to the feed-tank placed in the wing of the ship; 
either pump may work in connection with each of the 
main engines. For ventilating the engine-rooms 
two motor-driven supply-fans, 25 in. in diameter, are 
fitted in the after hatch, and a 30-in. exhaust-fan 
in the forward hatch of each engine-room. Trunks 
are fitted to each for the direction of the air- 
currents. The question of ventilating the engine- 
room has had very careful consideration in recent 
ships, owing to the determination to run these 
vessels with the engine-room entirely closed down. 

The installation of boilers is illustrated in Figs. 
6, 7, and 8, page 573, and is interesting, as there 
is a combination of cylindrical and water-tube 
boilers. There are six cylindrical boilers located 
in No. 4 boiler-room—that nearest the engines ; and 
these are worked on the Howden system of forced 
draught. Each of these boilers is 13 ft. 6 in. in 
external diameter and 10 ft. 6 in. long, and has plain 
tubes 24 in. in diameter by 0.16 in. thick, and stay- 
tubes 24 in. diameter by } in. thick. The three 
corrugated furnaces in each boiler are 3 ft. 24 in. 
in mean internal diameter. The grate surface is 
52.9 square feet, and the heating surface 1935 
square feet. The shell-plating is 1,5; in. thick. 

There are twenty water-tube marine boilers of 
Babcock and Wilcox type, having a total tube 
heating surface of 51,040 square feet, and a total 
grate area of 1439 square feet. Each of the 
boilers is capable of being used independently of 
the others, and all are loaded to 210 lb. pressure 
per square inch. There are two boilers with twenty- 
two sections of tubes, including side sections ; 
two with twenty-one sections, eleven with twenty 
sections, two with eighteen sections, and three 
with sixteen sections. Each centre section con- 
tains thirty-two tubes 1!?in. in diameter and 
two of 312 in. in diameter, each left-hand side 
section twenty-seven of 11} in. diameter tubes, 
and each right-hand side section twenty-eight of 
1}} in. diameter tubes. The down-take headers 
are connected to the steam-collectors by short 
tubes and nippled to the main sediment-box 
at the bottom. The uptake headers are con- 
nected to the steam -'collectors by two rows of 
318-in. tubes. There are two outside downcomers, 
4} in. in external diameter by } in. thick, to each 
side of the boilers, and an additional downcomer 
connection from the drum to each side header in the 
twenty-two section boilers. These are in addition 
to the downcomers for each section, and are inside 
the casings. An auxiliary sediment-box is fitted at 
each end of the main sediment-box. Opposite the 
end of each 3}%-in. tube is an oval hand-hole fitting, 
or examination door, of forged steel jointed with an 
asbestos gasket, the joint being made inside the 
header-plate ; and opposite the end of each 1}3-in. 
tube at the front of the boiler is a conical hole and 
fitting of forged steel, to enable the tubes to be 
withdrawn or examined ; while at the back of the 
boiler, opposite each group of four tubes, is an oval 
hand-hole fitting or examination door. 

The bottom two rows of the inclined tubes are 
3} in. in outside diameter in the body, and ,', in. 
thick, swelled at one end to 4 in. in diameter for a 
length of 3in. The next four rows are 1}} in. in 
outside diameter in the body and 0.144 in. thick, 
and the remainder of the inclined tubes are 1}} in. 
in outside diameter in the body and 0.128 in. 
thick. All are swelled at one end to 1{ in. in 
diameter for a length of 2 in. The length of the 
inclined tubes throughout is 7 ft. 5 in. over all, and 
7 ft. 3 in. clear between the headers. The return- 
tubes are 3}§ in. in external diameter by 0.192 in. 
thick, and have a mean length over all of about 
4 ft. 5$ in. 

The headers into which the tubes are expanded 
are made of forged-steel plates, 4 in. thick, and 
welded in an approved manner. Holes with in- 
ternal doors, easily removable, are provided in the 
headers, opposite the ends of the tubes. Jointless 
asbestos rings are used for the joints of the 43-in. 
by 4}-in. hand-hole doors, but the joints of the 
1j-in. doors are metal to metal. Slabs of rolled 





zine are suspended in each boiler for the purpose 





of preventing corrosion. All the tube-joints in 
the headers, steam-collectors, and sediment-boxeg 
are made by expanding the tube-end in its seat. 

Two soot-cleaning valves are provided to each 
boiler for cleaning the exterior of the boiler tuleg 
by air at a pressure of 50 lb. per square inch. 

The furnace frames and doors are made of 
wrought steel, and ‘so fitted that the doors can be 
kept open in a seaway. The twenty-two section 
boilers are each fitted with four furnace-doors, and 
all the others with three. Baffle-plates are fitted 
to conduct the hot gases over the tube surface, 
The ash-pans are zincked by the hot process, and 
arranged so that they can be removed without dis- 
connecting any parts of the boiler-fronts. 

The boiler-casings are zincked by the hot process 
and fitted with the necessary doors, screens, lagg- 
ing, &c. The rivets in the joints of all boiler. 
casings are closely pitched, and the joints made air- 
tight by an asbestos cord fitted in each joint. 

We may here note the trial results of the Duke 
of Edinburgh, and alongside in each case we give 
those of the Black Prince. There is a close 
similarity between the results so far as engine 
performance is concerned. Table I. gives the 
mean results of the 30-hours’ coal-consumption 
trial at about one-fifth of the total power, when 
the speed of the ship was found to be 14} knots 
and the coal consumption 2.2 lb. 

TABLE I.—Trials at Thirty Hours’ Coal-Consumption 

Steam Trial at about One-Fifth Full Power. 














ene or maim | « Black Prince. 
|- 
For- | For- 
ward. Att. ward, ; Aft. 
ft. in. | ft. in. ft. in. . in. 
Draught of water - 26 3 27 3 2 3 : 9 
Steam in boilers 160 Ib. 159 Ib. 
— Port. er Port. 
Vacuum... .. .. —.. | 95.7 in. | 25.8 in. 25.3 in. | 24.4 in. 
Revolutions per minute ..| 85.9 | 86.2 82.37 | 82.39 
High.. __.-| 83.1 1b. | 28.91b. 36.93 Ib.! 38.7 Ib 
Mean pressure j Intermediate | 11.9,, | 14.0,, 11.77,, 10.29, 
in cylinders ) Low, forward) 4.6), | 5.14,, 4.65,, 4.4 .. 
High G +e] 44,4, | 6.15,, | 4.44,, | 4.44,, 
M indi- go os 893 780 958 1010 
cated horse- J Intermediate! g06 | 930 769 677 
Low, forward; 393 | 433 378 361 
power , ‘ Vv 
_ Low, aft 872 | 432 362 364 
Mean total indicated horse- eEaran 
power .. . 2464 2585 2467 2412 
Se a eaieeniy 
Mean collective indicated 
horse-power .. a . 5039 4879 
Mean air pressure -- .4in. for last five 
hours in 3 stoke- 
| hold 
Mean speed ofship_.. --| 14.52 knots 14.6 knots 
Mean coal consumption per| 
indicated horse-power per’ 
hour .. = os wal 2.2 Ib. 2.11 Ib, 
Total loss of water . - 21 tons 21.4 tons 
Consumption of water pet| 
indicated horse-power per| 
a < | 
ain engines os 17.77 Ib. 
Auxiliary engines. . ° | 21. 4 } 2.11 Ib. 


TaBLeII.—Thirty Hours’ Coal-Consumption Steam Trial. 





* Duke of 








Edinburgh.” Black Prince. 
For- For- 
| ward. | Att. ward. Ait. 
' ft. in. | ft. in. | ft. in. | ft. in. 
Draught of water 26 54 | 27 6 | 2610 ‘27 4 
Steam in boilers Le 190 Ib. 189.3 lb. 
Star- Star- > 
| gomrd. | Port | yoard. | var. 
Vacuum .. - és ..! 25.2 in.! 25 3 in.| 25.3 in 25.05 in. 
Revolutions per minute --| 126.6 125 | 125.28 | 125.19 
High .. 55.8 Ib.) 68.2 Ib.) 69.7 Ib. 71.0 1b. 
Mean pressure | Intermediate 29.8 ,, 29.4 ,, 26.5 ,, 247 » 
in cylinders |) Low, forward 128,, 128,, |11.78,, 118 ,, 
Lew, a .. 139 nes 18.9 #4 18.15 » 12.25 
s ig i 7 2eu2 
Mean indi {Intermediate 2078 S001 | 2636 24:0 
Low, forward 1692 1682 1457 1459 
ere Low, aft ..| 1615 | 1718 | 1627 1514 
Mean total indicated horse- —-—— —|—_———_ —_— 
power .. oa ow é 8417 | 8491 8474 8225 
Mean collective indicated 
horse-power .. és es 16,908 16,699 
Mean air-pressure 0.31 in. 0.4 in. 
Mean speed of ship 21.12 knots 21.61 knots 
Mean coal consumption per! 
indicated horse-power per, 
hour .. oe és ie 1.87 Ib, 1.99 Ib. 
Total loss of water. + 31.25 tons 37.69 tcns 
Water used per indicated 
horse-power per hour:— | : ’ 
Main engines - aol 16.1 Ib, 17.05 Ib. 
Auxiliary engines 20,, 2.05 ,, 
| 18.1 Ib, 19.1 Ib. 
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The second trial was of 30 hours’ duration, at 
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BOILERS AND ENGINES OF H.M. ARMOURED CRUISER “DUKE OF EDINBURGH.” 
CONSTRUCTED BY MESSRS. R. AND W. HAWTHORN, LESLIE, AND CO., LIMITED, NEWCASTLE ON-TYNE. 
(For Description, see Page 571.) 
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‘about 16,500 indicated horse-power, and it will be 
noted that the ship easily exceeded 21 knots when 
developing about 17,600 indicated horse-power. This 


trial is supposed to represent the speed at which | 


the vessel can continue as long as there is coal in 
the bunkers, and it will be seen that the coal 
economy is better at this speed than at the others. 
This is due in large measure to the fact that naval 
machinery is now so proportioned as to give a 
maximum efficiency at this continuous steaming 
power ; it is probable that in war this rate will be 
more frequently and continuously attained. The 
rate of consumption in the Duke of Edinburgh was 
1.87 lb. According to the specification, the loss 
of water permissible on this trial was 104 tons, 
whereas the actual result was less than one-third 
this, so that the conditions are undoubtedly satis- 
factory. It works.out at the rate of 18 lb. to 19 Ib. 
r horse-power for all purposes. 

re the peor wd eabe full-power trial the legend 
_ was 22.33 knots; but, as shown by Table LEL., 
the Duke of Edinburgh exceeded this by half a knot. 
There is a marked difference between the speed of 
both ships, but this may be accounted for by the 
weather or by the propellers. The problem con- 
nected with the latter is engaging the attention of 
the Admiralty, and practical tests are being made 
with different propellers in the various shijs of, 
each class. The data thus obtained, when care- 
fully collated, will enable the department to deter- 
mine the most satisfactory proportion of propeller, 
and in time all the ships will be fitted with such 
screws. In this trial the total loss of water 
allowed by the Admiralty was at the rate of 4 tons 
per hour, or 32 tons in all, so that the results are 
well within the margin. 


Tas_e ILl.—Zight-Hours’ Full-Power Steam Trial. 














‘Duke of “ ” 
—_ Edinburgh.” | “ Black Prince. 
For- For- 
ward, | Att. ward. Aft. 
ft. in. ft. in. — 
Draught of water 26 7 27 4 — - 
Steam in boilers 198 Ib. 206.2 Ib, 
Rano Port. —_: Port. 
Vacuum .. il . 25in. | 25 in. 25 in. 25 25 in. 
Revolutions per minute 137.3 136.9 136.8 137.4 
«i -.| 72.6 Ib.) 78.7 Ib. 87.5 1b./84.5 Ib 
ntermediate| 34.5 ,, | 36.2 ,, 33.07 ,, 33.4 ,, 
Mean pressure) | ow, forward 16.9;, | 17.7,, 17.1 5, |15.52 ., 
FN ae 18.2 ,, | 184,, 1818 ,, |17.83 ,, 
. igh.. --| 8,184 8,190 3,771 3,704 
a. { Intermediate 3,761 | 3,896 | 3,588 | 3,640 
wer Low, forward) 2,280 2,395 2,319 2,105 
a yy att 2,547 | 2,482 | 2,461 | 2,351 
Mean total indicated horse- — 
power .. oe “s --| 11,722 | 11,963 | 12,139 | 11,800 
Mean collective indicated = 
horse-power .. ee 23,685 23,939 
Mean air pressure 0.95 in. 0.75 in. 
» speed of ship 22.84 knote 23.66 knots 
», coal consumption per 
indicated horse-power per 
hour .. i ee ® 1.96 Ib. 2.1 Ib. 
Total loss of water .. es 29.1 tons 13.4 tons 
Water used per indicated in 
horse-power .. aR . 19.0 Ib. 19.17 Ib. 


In our next article we shall deal with the 
gauges, jigs, and templates applied in connection 
with the manufacture of the working parts of the 
engines in the shops. 


(To be continued.) 








THE CONTINENTAL FIRE SERVICE. 

By Epwrn O. Sacus, F.R.S. Ep., Architect. 

(Continued from page 508.) 
Tue HampurG Bricane. 

Tx administration of the Hamburg Fire Brigade 
is in the hands of a special civic commission, formed 
on somewhat independent lines, representing the 
various interests at stake, »oth municipal and com- 
mercial. The actual executive control is in the hands 
of a chief officer, a second officér, and nine assistant 
divisional officers. The brigade, inchiding the above- 
named superior officers, comprises 525 of all ranks. 

As to the development of the brigade, its history 
as a professional brigade is comparatively a short 
one, seeing the lesson Hamburg should have had 
after its great fire of 1842. Asa matter of fact, it 
was not until about 1869 that a professional brigade 
was formed; and this force only comprised six 
foremen, six engineers, and thirty-six firemen 
under a chief officer, this permanent force bein 
assisted by 1200 volunteers. The combined pai 








and volunteer service was at that time equipped 
with four steam fire-engines, 109 manuals, with 61 
fire-stations. 
The constitution of the brigade on somewhat 
more modern lines, to meet present-day require- 
ments, did not take place until 1878, when a new 
chief officer with three assistant divisional officers 
were appointed, together with a staff of 223 men, 
and the volunteer brigade was disbanded, a new 
retained auxiliary brigade, however, being con- 
stituted in its place, comprising a force of 220 
men. The command at that period was in the 
hands of the late Chief Officer Kipping, who was 
killed at a warehouse fire in the new Free Port. 

At the time of the appointment of Chief Officer 
Westphalen, in 1893, the brigade comprised a chief 








4 warrant officers, 1 drill instructor, 42 foremen, 
29 enginéers, and 417 firemen, including 60 drivers 
and 14 telegraph clerks; both the latter grades being 
fully trained to firemen’s duties, so that they could 
be utilised at fires if required, and the horses, say, 
left in charge of the police. The staff is distri- 
buted in ten fire-stations, including the headquarters 
station ; and there is a permanent watch of four men 
doing patrol duty in the warehouse district. The 
men have 48 hours’ duty to 24 hours off, as at 
Berlin. The fire-stations are well distributed. 


The brigade turns out and works by units, but js 
not divided into companies or divisions. 

As to the number of fires attended in the city 
area, the brigade in 1904.attended 61 large fires, 
85 middle-sized fires, 1039 small fires, 


75 chimney 





Fia. 154. 








CremicaL Fire-EnGine ; Constructep By Messrs. Buscu, Bautzen. 
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officer, five assistant divisional officers, with a staff 
of 334 men, and there was the retained auxiliary 
brigade, with 135 of all ranks. 

As indicated above, the full strength of the per- 
manent brigade at present comprises 525, all ranks, 
so that the evolution of the force since its proper 
constitution as a professional brigade in 1879, and 
particularly during the last decade, has been very 
considerable. There is still an auxiliary service 
--i.e., a retained brigade—which now, however, 
only comprises three foremen and 43 men, who 
attend to some outlying suburbs ; but we believe 
there is also available a retained salvage corps, 
which occasionally comes into operation and is 
supported from insurance funds. Of the 525 of 
all ranks constituting the Hamburg Brigade in 
1904, there were, besides the 11 superior officers, 





AND CHEMICAL FrIRE-ENGINE. 


fires, 356 false alarms, and rendered 456 other ser- 
vices. It would be well to immediately mention 
here that a large fire in Hamburg means that two 
or more branches have been brought into operation; 
a middle-sized fire is one in which one branch was 
brought into operation, and a small fire is one in 
which no branch has been brought into operation. 
As‘ to the cost of the Hamburg Brigade, the 
budget for 1904 was 1.673 million marks (80,000/. ) 
After deducting the amount utilised for the country 
district, the budget works out at 1.98 marks—i.¢.. 
close on 2s. per head of population, which, we 
believe, is the most expensive brigade in German) 
There is no record as to the amount of moval 
values insured in insurance companies and corpo! 
tions, but we observe the values of bricks and 
mortar insured in the Hamburg Municipal Fund 
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was 2.143 million marks—equal to 102,000/.—upon | purposes, means that the nine princi fire- 
which the losses were 0.373 per hundred on the | stations have on the average a chemi engine 
values. jand an 80-ft. long ladder each immediately avail- 
Tue HamsBurc Equipment. | able for the first attack ; that they each have on the 

Turning now to the equipment of the brigade, | average two steam fire-engines available ; and, 
we come to the curious fact that we here have’ besides this, that there still remains a reserve of 
a brigade with extraordinary results, owing to|steam fire-engines and a quite extraordinary 
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Fics. 157 ro 159. Fire-Fioat ror THE Hampurc Fire BricabeE. 


its fire-preventive policy, its strength, and excel- | strength in fire-floats. For its personnel, and 
lent organisation, in which the appliances, as in|compared with the city area, population, or 
Berlin, with some few exceptions, are somewhat | buildings, there is no other German brigade so 
commonplace. Nevertheless, the brigade is exceed- | equipped with steam fire-engine power (afloat and 
ingly well equipped, and probably the best equipped | on ad. and the predominant characteristic of 
brigade in Germany, comparatively, as far as general the brigade is that it is essentially a steamer 
actual strength is concerned ; for we here have a| brigade. I have happened to be present at several 


German brigade manned by 525 of all ranks, with | large fires at Hamburg, and I think it is scarcely 
no less than eight large steam fire-engines, four- | realised what fire-extinguishing power is really 
teen small steam fire-engines, seventeen large fire- | available from movable appliances, quite irrespec- 
tive of the high-pressure hydrant system, provided 
throughout the Free Port. 

The principle of the Hamburg force is to turn 


floats, seventeen chemical (CO?) engines, four com- 
omg chemical 
eft. 


(CO?) engines and wagons, and nine | 
long ladders. This, for general practical 


out with a unit comprising a chemical engine, a long 
ladder, and a small steamer, on the lines indicated 
when describing other North German brigades, the 
chemical engine being utilised for bringing water to 
bear immediately at small outbreaks. The lon 

ladder is the brigade’s favourite life-saving an 

general manceuvring appliance. But upon the 
slightest semblance of a possibly hazardous'fire in 
the warehouse district, it is the steamers, and 
steamers alone—be it the small steamers, the large 
steamers, or fire-floats—that are concentrated with 
great rapidity, and prepared to bring enormous 
quantities of water to bear if required. 

At Hamburg the evenanne unit is at several 
ofthe stations augmented by a fourth—i.e., a trap. 
The trap, as utilised at Hamburg, is certainly an 
extremely useful appliance, carrying men, hook- 
ladders, scaling-ladders, and a considerable quan- 
tity of hose and the minor appliances. which are 
wo often found handy at fires. A characteristic 
feature in the equipment of these traps is. the 
number of ro hung ready coiled, serving as 
life-lines for the men; further, the petroleum 
torches, which are carried underneath the seats. 

As to the steam fire-engines of the Hamburg 
Fire Brigade, although constructed by the same 
makers whose steam fire-engines we have already 
frequently had occasion to refer to—namely, Messrs. 
Busch, of Bautzen—the steam fire engines which 
are built for Hamburg, and of which the larger 
ones have a pumping capacity of 3000 litres (660 
gallons) per minute, are of an entirely different 
type to Messrs. Busch’s usual standard appliances 
to be found elsewhere. One can distinctly observe 
the influence of the British design in the Hamburg 
steamer ; and this is not unnatural, seeing that, as 
indicated before, the original steam fire-engines of 
the Hamburg brigade were all of British make, 
and it has only been in recent years that the Ger- 
man steam fire-engines have been obtained, It is 
interesting to note that the British characteristics 
have been retained even in recent German orders ; 








|and thus Hamburg affords a characteristic instance 
of how a useful British pattern is frequently adapted 
| by the German competitor, now that the tariff pro- 
| tects the latter from direct: counter-tendering from 
this side of the North Sea. 

As to the Hamburg chemical fire-engine, or rather 


Fig. 159 
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CO, engine, also constructed by Messrs. Busch, it 
is not my intention to enter into the description 
in detail, having regard to what I have already in- 
dicated in respect to the German appliances ; but 
it will be observed (from Fig, 154, page 574) that 
there are material variations in the construction of 
these CO, chemical engines, and that this Hamburg 
appliance is of very different design to the Bremen 
type we have referred to as originating chemical 
work on the Continent. The appliance (see Fig. 154) 
as used at Hamburg is certainly a very compact 
one, the capacity of the cylinders with CO, is 
larger, the hook-ladders are folded and well stowed 
away, and altogether the appliance makes a very 
ship-shape impression, with its large hose - reel 
broadside on, fitted in such a manner that the branch 
can be pulled off either to the right or to the left, 
and very rapidly brought into use. Attention is 
called to the three-way cock, which is stowed away 
on the back of the appliance ready ‘for connecting 
up hose which is run out from the nearest hydrant, 
and thus allowing for the disconnection of the 
chemical engine the moment hydrant pressure is 
available. Latterly, for the purposes of the three- 
appliance units, combined traps and chemical 
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engines have been introduced into the brigade, 
and one of these is shown in Fig. 155, page 574. 

As regards the long ladders of the Hamburg units, 
they are of the Ulm type, with which we have already 
dealt, and to which we shall probably again have 
to refer when dealing with long ladders generaly. 

With reference to the fire-floats used at Ham- 
burg, Figs. 157 to 159, e 575, explain ‘them- 
selves, and represent a characteristic example of 
one of these very efficient appliances. The delivery 
is well forward ; the hose is stowed aft. , 

As to minor appliances, we would specially. notice 
the Hamburg smoke-helmet, which, whilst having 
air brought to it by a spiral tube, has the great 
advantage of having a quite regular and strong 
supply from a small mechanical pump, in place of 
from the usual lead pump or bellows, illustrated on 
an earliet occasion (see Fig. 156, page 575). Atthe 
seme time, this illustration indicates very clearly 
the Hamburg fireman’s kit, It shows an ordinary 
tireman’s uniform, and also that of a foreman, whose 
side-arm in this case takes the form of a pointed 
saw ; also the frequently-mentioned heavy.axe car- 
ried by sappers of the German brigades. It shows 
besides the coal-heaver’s helmet of the firemen, 
which will be seen on the floor. I should add that 
the small pump is worked by attaching it to one of 
the CO, engines. . 

Another feature of the Hamburg Brigade, and 
one which has been adopted from Paris, is the use of 
ventilation suction-pipes for cellar fires, these suc- 
tion-pipes being worked by water power obtained 
from a hydrant connection. 

(To be continued.) 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

AN ordinary general meeting—the ldst of the 
session—of the Institution of Mechanical Engineers 
was held on Friday, the 27th ult., at the Institution 
House, Storey’s Gate, Westminster, the President, 
Mr. E. P. Martin, occupying the chair. 


Tae Late Mr. W. P. Marspatt. 

After the minutes of the previous meeting had 
been read, the President announced the death of 
the former secretary of the Institution, Mr. W. P. 
Marshall, who had been a member of the Institution 
for fifty-nine years, and secretary for twenty-nine 
years, during which time he had fulfilled his duties 
with credit to himself and benefit to the Insti- 
tution. The President added that the Council 
had decided to send a letter of condolence to 
Mr. Marshall's family, and he felt sure that the 
members generally would desire to join in this 
expression of regret. 


Tue Researcu CoMMITTEES OF THE INSTITUTION. 


Speaking next of technical research, the President 
said that there were few things that had brought 
the Institution more to the front than the large 
and important work done by it in connection with 
tin In view of the general and financial 
prosperity of the Institution, the Council con- 
sidered that further work in that direction should 
be undertaken, and it was decided to ask the 
opinions of members as to subjects to be dealt 
with. Members were therefore invited to send 
suggestions to the Secretary, and all such commu- 
nications should be in the Secretary’s hands not 
later than August 1 next. A circular embodying 
this announcement would shortly be issued, but in 
the meantime the Council considered it desirable 
to give this early notice of the course to be followed. 


PetroLteum Fvet 1x Locomeorrves. 


The paper set down for reading at the meeting 
was on ‘‘ Petroleum Fue! in Locométives on the 
Tehuantepec National Railroad of America,” and 
was contributed by Mr. Louis Greaven, of Buenos 
Aires, and late Locomotive and Car Superintendent 
to the National Railway of Tehuantepec. In the 
absence of the author, this paper was read by the 
Secretary. As the paper is printed in full on page 
597 in our present issue, we may at once proceed to 
the discussion. 

Mr. George S. Jones was the first speaker. He 
said that he had had opportunities of making ex- 
periments in the use of petroleum oil fuel in loco- 
motives abroad on two occasions. The first was in 


1885, when some oil-wells were sunk in Baluchistan. 
The locomotives were ordinary wood and coal- 
burning engines, altered somewhat in the manner 
described by Mr. Urquhart in a paper read before 


the Institution of Civil Engineers in 1884. The 

ials were made on a level piece of road, on the 
North-Western Railway of Scinde, and each de- 
scription of fuel was used separately on ordinary 
work. It was found, when the comparative values 
of the fuels were taken, that 1 1b. of oil equalled 
1.42 lb. of English export coal. The same descrip- 
tion of oil was subsequently used in stationary 
boilers for some years, with very nearly the same 





result ; 1 lb. of oil equalling 1.46 1b. of local coal of 
good quality. He had observed that the oil required 
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portion of 1 ton of oil to 1.31 tons of coal. This was 
very near the figure given by the author in the 


paper. 

Me. Lawford H. Fry, of the Baldwin Locomotive 
Works, with a view to supplementing the paper, 
exhibited three diagrams showing the systems of o/|- 
burning largely used on locomotives in the Western 
and South-Western States of America. These we 
reproduce in Figs. lto7. Figs. 1 and 2 show a 
typical arrangement supplied with the oil-burninz 
injector of the Baldwin Locomotive Works, while 
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to do the work of a ton of coal varied considerably, 
due to the oil containing a quantity of water, which 
could not be separated by mechanical means. It 
would be interesting to know whether this fact had 
been observed by the author, and, if so, how he had 
dealt with it. The second series of experiments 
was made in 1899, with Borneo oil supplied by the 
Shell Company, and with heavier engines than 
those used on the first trial, but fitted in the same 
way. The trials were conducted on the same piece 
of road. One pound of this oil was found to equal 
1.4 lb. of English coal. The consumption in goods 





trains was 0.761 Ib. of oil to 1 lb, of coal, or a pro- 











Figs. 3 to 7 show the arrangement used by the 
Southern Pacific Railroad. The Baldwin arrange- 
ment was fitted to a small ‘‘ Mogul” engine, with a 
fire-box 50 in. long by 25 in. wide inside the fire- 
box. The ash-pan—or what would constitute the 
ash-pan in a coal-burning locomotive—and the 
lower part of the fire-box were lined with fire-brick 
to a height of 29 in., this lining being 44 in. thick, 
except at the tube sheet, towards which the flame 
from the burner was directed, where there was & 
9-in. fire-brick wall, surmounted by a brick arch. 
The ash-pan bottom had a layer of 2}-in. fire-bricks. 
Air was supplied by two openings—one 12 in. by 
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8 in., at the front, and the other 6 in. square, just 
below the burner. The burner was placed below the 
mud-ring, at the back of the fire-box. This burner 
was of extremely simple design, consisting merely 
of two chambers, one above the other, which ter- 
minated in two wide horizontal slots. Through 
the upper slot the oil flowed in a film, which was 
turned to spray bya blast of steam through the 
lower slot. The rule at the Baldwin Works was 
to make the slot 1 in. long for each 100 square 
inches of cylinder area. 

In the Southern Pacific arrangement (Figs. 3 to 7) 
the burner was placed in the front of the fire-box, 
so that the spray was directed backwards. A sort 
of firebrick wall was made, extending below the fire- 
box proper, with walls 4} in. thick, except that at 
the back, towards which the oil-jet was directed. 
The back wall was 104in. thick. With this arrange- 
ment.no brick arch was used, as the sweep of the 
gases frum the front of the box to the back, and 
then forward again into the flues, filled the whole 
fire-box with flame, and protected the tube-ends. In 
a fire-box 853 in. long by 30 in. wide inside the fire- 
brick, air was supplied through an opening 18 in. 
by 10 in., near the back of the box. The method 
of operating with the Southern Pacific Railway was 
to pass the oil-supply pipe through a steam jacket, 
in order to cause the oil to flow freely. In the 
Baldwin Works burner a certain amount of pre- 
heating was secured by the oil traversing the length 
of the burner in proximity to the steam. 

The speaker expressed surprise at the small 
economies shown by the figures given by the author 
in the paper. Large experience in America had 
shown that the evaporative power of 1 lb. of 
oil was approximately 1? times that of a pound of 
coal, a figure which was practically the same as 
that given by Mr. Urquhart as the result of his 
Russian tests. Taking into account all the econo- 
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| that these holes were through the back plate, point- 


ing forwards towards the chimney, and about 14 in. 
above the fire-grate. The fire-grate was bricked in 
in the usual way. Hecould not say anything md 
tive about the final economy in regard to the dura- 
bility of the fire-boxes. 

Mr. C. H. Wingfield said that the peculiarly 
insinuating nature of petroleum, to which the 
author had referred, necessitated a quality of 
plate-work for the tanks equal to that put into 
boilers. It was this which mado the construction 
of oil-tank steamers the speciality of a very few 
firms, who had acquired the necessary experience. 
Many shipbuilders of first-class standing in other 
respects had undertaken work of this description, 
only to cause endless annoyance, by the frequent 
necessity for subsequent:repairs. Referring to 
Table VIII. of the paper, it would be seen that the 
coal consumed per mile was greater than the equi- 
valent oil consumption by 21 per cent. in the case 
of passenger locomotives and 31 per cent. in the 
case of goods locomotives. The difference between 
the two classes was, in the speaker’s opinion, ly 
due to the longer time that goods locomotives had to 
stand still with steam up; but he thought the dif- 
ference was too great to be altogether accounted for 
in that way; and that the goods locomotives were 
less economical. From the same table the speaker 
gathered that the coal per engine-mile was 2.17 
times as much for goods locomotives as for pas- 
senger engines, while the equivalent quantity of oil 
was only 1.97 times greater for goods engines. 
This suggested that the oil-fired locomotive could 
be worked over a given range of power with a 
smaller variation of efficiency than a coal-burning 
one. He believed, however, a still better result 
was probably attainable with oil. In some ex- 
periments he had made with Russian petroleum 
refuse oil, he found that with best Welsh coal, used 











mies to be obtained by the use of oil, at the Baldwin 
Works it was usually estimated that 1 1b. of oil was 
equal to 2 lb. of coal. The speaker considered it 
would be interesting if light could be thrown on 
the reason for the difference in the consumption of 
oil between freight and passenger service as stated 
n the paper. 

Mr. H. W. Garratt said that he had some ex- 
perience with oil-burning locomotives. He had 
constructed a form of burner in which he had 
aimed at simplicity, and had endeavoured to control 
the air supply with the greatest care, as, in his 
view, this had much to do with breaking up the 
oil. He had placed a drawing of an oil- burner 
on the wall. This we reproduce in Figs. 8 and 9. 
There was a hole through the fire-box, similar 
to that in Mr. Holden’s design. A sliding sleeve 
controlled the admission of steam at the annular 
nozzle. The oil entered through a little cast- 
ing shown, and a ring of inlets for the air 
constituted the means for the first breaking up. 
The points for the first, second, and the third 
supply of air were indicated on the drawing. With 
this burner Mr. Garratt succeeded in getting per- 
fect combustion ; and, taking the actual cost of 
working with coal at 35s. a ton, and oil at 45s. a 
ton, with the same class of engine, doing the same 
work, the coal cost 29.48 cents (Peruvian money), 
as against 15.9 cents for oil. The oil used was 
from the wells of the London Pacific Petroleum 
Company. By the courtesy of Mr. Campbell 
Hunter, of this company, the speaker was able 
to put the following analysis of the oil before the 
meeting :— 


Per Cent. 
Carbon... ... 83.16 
Hydrogen ; 12.74 
Sulphur i x ae eet. 0.015 
Specific gravity at 60 deg. Fahr. ... 0.845 


In reply to a question from Mr. L. Pendred, whether 
the holes in the fire-box were at the sides, as in 
the case of Mr. Holden’s engine, Mr. Garratt said 








in a fire-box of ample size, he had to Lurn 66 per 
cent. greater weight than with oil, in order to get 
a given evaporation; whereas, with presumably 
poorer coal, the author’s figures showed that the 
oil performance could be balanced by only 21 per 
cent. more coal in the case of passenger locomotives, 
or 33 per cent. more in the case of goods locomo- 
tives. Mr. Urquhart found he had to burn from 97 
per cent. to 100 per cent. greater weight of coal 
than its equivalent of oil. This was with poorer 
coal than the speaker had used. : 

The author had called attention to the importance 
of good bricklaying. With ordinary forced draught, 
Mr. Wingfield had found the addition of a little 
salt to the water used in mixing the fire-clay em- 
ployed as mortar caused it to slightly vitrify when 
the furnace was at work, thus welding the mass of 
brickwork together. He believed this plan had 
since become a standard practice in the Royal Navy. 
He did not quite grasp the meaning of the author’s 
statement that copper was superior to steel by 
reason of its greater adaptability for expansion and 
contraction ; itexpanded about 50 per cent. more, 
but the speaker considered that that was scarcely 
an advantage. Mr. Best’s burnerhad been mentioned 
in the paper, and the author had stated that it 
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gave the most satisfactory results ; and the speaker 
ointed out that the United States Naval Liquid 
uel Board was reported to have said, in 1904, 
**the output with this burner exceeded that of any 
other burner tried during the tests.” The speaker 


then proceeded to explain the construction of this! 





burner by means of a sketch on the blackboard, 
which we reproduce in Fig. 10. Steam was admitted 
through the upper fart the oil being allowed to 
flow into the spoon-like receptacle below. As the 
steam issued from its nozzle, it swept the oil from 
the surface, which was kept constant for the pur- 
pose. The object of pointing the oil orifice'in an 
upward direction was to avoid trouble caused by the 
orifice becoming clogged by carbonisation of the oil. 

Mr. Henry Lea was the next speaker. Referring 
to Mr. Wingfield’s remark to the effect that he did 
not consider the variation of duty as between the 
—- and the goods engine sufficient to account 
or the difference attributed to it in the paper, the 
speaker said he would allude to an experience, 
which, although not bearing on the locomotive 
engine, might yet be of interest. He had made a 
very careful test of the petrol consumption of a 
motor-car weighing about 20 cwt. when loaded up, 
which, on a non-stop run of 100 miles, gave the 
remarkable result of 393 miles to the gallon of 

trol. The speed was kept to within 20 miles an 

our. When that car was transferred to a town, 
and taken shopping—-which might be regarded as 
analogous to the comparison between the goods 
engine and the passenger locomotive—a gallon of 
petrol did not give half the number of miles 
obtained from it on a continuous run. In some 
respects the two cases appeared to him to be 
—— It was difficult to point out where the 
oss was; but there was no doubt that it existed. 
With long and numerous stops it was not possible 
to get the same efficiency from an engine as in the 
case of continuous running, such as that made by 
& passenger engine in comparison with a goods 
locomotive. 

Mr. Abrahams, of the Shell Transport Company, 
was pleased to learn that souhdasthte progress was 
being made on foreign railways in respect to the 
application of oil fuel for driving locomotives. He 
would refer to rates of consumption of oil that had 
come under his notice in connection with trials on 
locomotives, torpedo-boats, and stationary engines. 
According to his experience, every pound of oil 
used would have an evaporative efficiency equal to 
that of 1.75 lb. of coal. The calorific value of oil 
fuel was taken as 19,000 units, while the calorific 
value of Cardiff coal was about 12,000 to 13,000 
units. With an ordinary stationary boiler 1 lb. of 
oil was found to evaporate 15.7 lb. of water, while 
with an ordinary Lancashire boiler, using coal, the 
evaporation never exceeded 7.8 lb. of water per 
pound of coal; with oil fuel 16.5 lb. of water were 
evaporated in a water-tube boiler. On the occasion 
of the first Admiralty trials with the Surly, under 
the direction of Sir John Durston, they had suc- 
ceeded in evaporating 15.9 lb. of water per pound 
of fuel used, although in that instance coal was 
used in conjunction with the oil-fuel. It was only 
quite recently that the Admiralty had freed them- 
selves of the belief that in order to get efficiency 
coal must be used in conjunction with oil. His 
company had something like forty steamers, in 
which, with a single exception, not a pound of coal 
was used for driving the machinery. As he had 
stated, the efficiency of oil was 1.7 times greater 
than that of coal. 

Mr. H. F. Donaldson, of Woolwich, said that 
the paper had reminded him of some trials of one 
of the Shell steamers, which he had attended some 
years ago, when oil-fuel was burnt. There was 
something attractive about the appearance of an 
oil-fire; and although there was, on the trip to 
which he referred, a little back flare at starting, yet 
the impression left on his mind by the experience 
was that it would be as well to be to the front in 
investigating the use of oil fuel, so that he might, 
if necessary, start with this fuel on a large scale. 
Money, however, would decide whether oil fuel 
could be adopted in this country. In order to test 
the matter he installed, by the courtesy of the 
Shell Company, a tank to work with one statiommry 
boiler, or it might have been two. Careful 
measurements were taken of the oil and water, 
and of coal and water in adjoining boilers. There 
was certainly back-flare at starting, just as in 
the stokehold of the steamer. This was rather 


a inasmuch as it lifted the boiler practi- 
cally off its seat, although it did not cause ex- 
plosion. As he had indicated, money was the 


governing factor, and comparing the price of oil— 
which, according to the paper, was 24s. to 24s. 6d, 
per ton—with the cost of coal, the economy 





appeared doubtful. In the trials which he had 
carried out, the coal was about 12s. to 15s, 
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per ton in the bunkers, and at the price at which 
the Shell Company were then prepared to sell oil 
it could not be made to pay. He did not know 
whether the cost of oil had come down to any 
extent, but he certainly did not see any prospect 
of it being reduced to bring it into competition 
with coal in this country. Another point which 
had been referred to by Mr. Wingfield was the 
question of brickwork. The author had stated 
that with first-class materials and workmanship, 
the brickwork might last a year. The speaker 
felt that it would have’ been better if the author 
could have said that it would last a year, as, if 
it did not, in addition to the other charges there 
would very probably be considerable expense in up- 
keep and maintenance. 

. 8. F. Stackard, of Messrs. J. A. Curle, 
Limited, of Homer-road, Victoria Park-road, South 
Hackney, thought that possibly the meeting would 
be interested to hear his experience, as a glass-manu- 
facturer, in connection with the use of liquid fuel. 
Speaking of London, he would say that manufac- 
turers had for some time past been experimenting 
with liquid fuel for melting their particular mate- 
rial, and he thought oil fuel was also being applied 
for metallurgical purposes. He concurred in the 
objection which some previous speakers had raised 
that the liquid fuel supply was to some extent in 
the hands of monopolists, with the consequence 
that, as a rule, an increased demand for the article 
brought a corresponding rise in price. This, in- 
stead of assisting development of the industry, 
served to hamper it. Nevertheless, at his works 
they were still persisting in the application of 
liquid fuel, and had attained fairly successful 
results. An advantage of great importance in 
London was the complete absence of smoke; the 
burner which he had used was very satisfactory 
in that respect ; moreover, it did not carbonise 
or clog. ith a little multitubular boiler, not 
lagged, they obtained an evaporation of 13 lb. 
of water to 1 Ib. of oil; it would be admitted, in 
view of the extravagant form of boiler, that this 
result was good. With a Lancashire boiler, the 
evaporation reached should be about 15 lb. of water 
to 1 lb, of oil. He thought that in a water-tube 
boiler, with a rae -constructed fire-box, a still 
better result should be attained. He had given 
his card to the Secretary, and if any mem- 
bers present were interested in the application of 
liquid fuel to metallurgical purposes, they might 
find that a visit to his works would repay them. 
He agreed with the previous speaker that experi- 
ments with liquid fuel were very fascinating, and 
they were also costly. The danger of back-firing 
undoubtedly existed, especially with steam burners ; 
but with care and experience this could be reduced 
toa minimum. The experience they had obtained 
with a great variety of liquid-fuel burners showed 
that there was no comparison, so far as the spray- 
ing medium was concerned, between compressed air 
and steam. With all deference to the Shell Trans- 
port Company, he considered that, for marine pur- 
poses, compressed air would undoubtedly be the 
medium of the future for spraying the oil into the 
furnace, not only because the use of steam necessi- 
tated additional condensing plants for the produc- 
tion of feed-water, but because the use of compressed 
air secured a much better combustion. He believed 
that, with almost any burner, compressed air was 
15 per cent. better than steam as a spraying 
medium. It was sometimes thought that an ad- 
vantage was got from burning the gases of dis- 
sociated steam, but as much energy was absorbed 
in splitting the water into gases as was represented 
by the heat of these gases in combustion. In one 
experiment made at his works, a stream of com- 
pressed oxygen was conducted through the burner ; 
the resulting heat was intense, approximating to 
that of the Voltaic arc. They had been told that 
the flame would melt the burner, but it survived 
the ordeal quite well. 

Mr. J. F. Robinson said that in looking at the 
drawings of oil-burning locomotives it had struck 
hira as curious that the same form of fire-box was 
used for both oil and coal-burning; in that he 
thought there was something wrong. In the coal- 
burning locomotive—and especially with narrow- 
gauge a ey mary pu were driven, much against 
their will, to adopt all sorts of abnormal shapes, so 
as to get the required grate area and heating- 
surface. But he could see no reason for adopting 
the same strange constructions in the case of the 
oil-burning locomotive. In his opinion, the whole 
matter should be considered on the basis of first 
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principles, and should not be treated in relation to 
the data accumulated from experience with coal- 


Mr. ©. M. Hunter, referring to Mr. Stackard’s 
remarks on the use of compressed air for vaporis- 


so far, been tried on any locomotive, but it would 


carrying out experiments with compressed air in 
the neighbourhood of London, and the results were 
A small air-compressor had been em- Pp 5 

ployed, in the expectation of using 5 lb. pressure | ment by the President that the Summer Meeting 
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r square inch. He was, however, surprised to 
find that the best results were obtained with a 
ressure of about 1} lb. per square inch—about the 
coum he believed, on record. The furnaces into 
which the oil was sprayed were constructed for 
coke. Before going to the expense of making 
a complete conversion of the furnace, he had 
suggested the retention of the old form, but cover- 
ing the fire-box with asbestos or fire-brick. The 
result was that they had to stop, as the fire- 
brick was fused into a solid mass, and there were 
no means of getting air for combustion. On cooling, 
the entire fire-box was found to be a mass of 
vitrified fire-brick ; and this, at least, proved that 
the heat was sufficient. The fire-box was then 
removed, and a different arrangement was intro- 
duced, after which he was able to get the same 
output from one ton of oil as had previously been 
obtained from about 3 tons of coke. It was not 
ible to say how that would compare with coal, 
Gh ti the calorific value of coke might be taken 
as 14,000 units, while coal was about the same, the 
ratio of efficiency might be assumed to be the same 
either between oil and coke or oil and coal. The de- 
sign of the furnaces used had been so modified that it 
was no longer possible to make comparisons between 
coke and oil, but he would say that they were cer- 
tainly leaving the coke behind. The new type of 
furnace employed was better suited to utilise the 
heat. 
Tse Summer MEerine. 


The proceedings terminated with the announce- 
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way. In order to benefit by the experience of 
others, the firm sent their then works manager, 
Mc. George Blair, B.Sc., to visit a number of 
factories in the United States, and on his return 
the general design of the new buildings was de- 
cided on ; the desiga ultimately adopted was, how- 
ever, the firm’s own, and one which seem2d_ to 
offer advantages over any that Mr. Blair hai seen. 
The architectural features of the building are the 
work of Mr. Alexander N. Paterson, A.R.UL.B.A., 
of the firm of Messrs. Campbell Douglas and Pater- 
son, Glasgow, while the details of the steel-work of 
the one-storey portion were designed by Messrs. Sir 
William Arrol and Co., Limited, who constructed 
and erected it. A front elevation of the works, as 
they will be when completed, is given in Fig. 1, page 
578. The walls are faced with red pressed brick, 
relieved by white stone sills, and a p!easing appear- 
ance has been obtained at a moderate cost. At pre- 
sent the tower, and all to the left of it, still remain 
to be built ; but the front, as so far erected, is symme- 
trical and does not give the idea of incompleteness. 
Fig. 2 is a plan of the works as they are at present; 
the left-hand side of the plan, bordering Caxton- 
street, corresponding to the elevation shown in 
Fig. 1. Figs. 3 and 4 are plans of the storeys 
above the workmen’s dining-hall. 

The general scheme is a thiee-stor-y building 
of T-shape, with the stem of the T fimked by 
buildings of one storey. The advontazes of this 
design from the — of view of obtaining a maxi- 
mum amount of light per foot of floor space will be 
apparent. The pattera-shop, forge, psint-shop, 
and packing store are s3parated from the muin 
buildings by a 15 ft. lane, to minimise the risk of a 
tire in these buildings spreading to the main work- 
shops. 

The three-storey building is covered by a fist 
roof, from which trials of range-finders upon dis- 
tant objects cwn be cirried out. The surround- 
ing linds apo is open and contains a few con- 
venient fasiory chimasys aad other festures of 
which the ranges are known. The complete cali- 
bration and testing of the instruments is, however, 
normally done without reference to exterior objects 
at all. Tho work is thus entirely indep2ndent of 
the weather, the roof station affording principally 
a m2ans3 of practical demonstration of the use of 
the instrument to interested persons. 

The room immediately under the roof-station is 
devoted to the final adjusting of the range-finders. 
Below this again, on the first floor of the building, 
are the various offices. The general office and the 
dcawing-office together occupy more than a third of 
the floor, and constitute practically one room. The 
desks used by the general manager, secretary, works 
manager, and the scientific assistant are all in the 
general office, so that the officers can exercise a 
supervision over the whole of theclericaland draught- 
ing staff, and issue instructions with the least delay. 
The ground floor of this part of the building, 
except for the entrance hall with the porter’s box 
and telephone exchange, is devoted almost entirely 
to dining arrangements. The prin:ipal rooms are 
the workmen’s large dining-hall, a smaller room for 
the foremen, dcaughtsmen, and c'er cal staff to dine 
in, the kitchen, pantry, and scullery. Tho dining 
arrangement; are so well devised, and so thoroughly 
ewried out, that they might well be tiken as a 
model b7 othe: firms wishful to give their men the 
advantages of getting mals in comfort, and we 
therefore shall describe them fully later. The 
partners and the heads of staff dine in a room on 
the office flat, connects d with the kitchans by a lift. 

Coming to the workshops proper, they occupy three 
bays on each side of the b ailding, being ssparated by 
the stores, &:., ranning down the centre. They are 
covered by ridge-and-furrow glass roofing, and havea 
white painted brick-wall and a white concrete floor, 
giving an extremely well-lit interior. Indeed, on 
entering, one is immediately struck with the 
brightness of the place, so different to many engi- 
neering workshop3. The photographs—two of the 
machine-shop and two of the fitting and erecting 
shops—reproduced in Figs. 5 to 8 on page 536, 
will, we think, bear out what we have said. 
Artificial light is provided by frequently spaced 
incandescent gas-buraers, and is liberal enough to 
allow men to do delicate work in comfort at an 
part of theshops. The walls are kept white, whic 
also aids in the general illumination. In the summer 
the roofs are white-washed to keep the shops cool, 
while in ths winter Lot-water radiators maintain 
» pleasant temperature, regulated by the aid of 
thermometers in various places. 








We do not propose to describe in detail such of 
the machinery and processes as are common to 
other engineering works. The machinery is driven 
by a gas-engine working with town gas, and, as 
might be expected from the nature of the work 
turned out, comprises no very heavy tools. Almost 
all machining operations are done either to limit- 
gauges or micrometers, one of the latter being 
owned by every man or boy in charge of a machine. 

As many of our readers have n> knowledge of 
optical grinding, we think that the following de- 
scription will be of interest. The complete eyepiece 
prisms used in the Barr and Stroud range-finder 
are built up of several pieces cemented together, 
as otherwise it would be impossible to obtain the 
various re-entrant angles required. To make one 
of the component parts of a prism, a piece of 
optical glass is first sawn roughly to shape from a 
block. The block is cut by a disc of soft iron 
about 15 in. in diameter and 0.05 in. thick, running 
at 475 revolutions per minute. The edge of the 
disc is smeared from time to time with diamond- 
dust —a very fine powder produced by crushing 
scrap diamonds witha hammer. The disc is lubri- 
cated with paraffia oil while cutting, and the block 
of glass is fed against it by hand, the block being 
cramped on toa sort of slide-rest for the purpose. 
The faces of the future prism are then ground down 
to a certain smoothness by being held in the hand 
against the surface of an iron plate revolving hori- 
zontally, the plate being charged from time to time 
with emery powder. The workman checks the 
angles of the prism from time to time by means of 
an ordinary adjustable angle-square. 

The prism is next taken toa small cast-iron 
surface-plate, and ground more finely by being 
rubbed about on the plate, on which there is a 
small quantity of very fine cmery powder. It 
soon gets a rough polish, sufficient for the angles 
to be tested optically. It is then taken t» the 
goniometer, and the angles’ measured with great 
accuracy by means of the reflection of light from 
the faces. Should the prism be correct, it is ready 
for its final polish ; but otherwise it is rubbed again 
on the surface-plate. When it has finally passed the 
optical test, it is put into the hands of the polisher. 
This workman stands at a circular table about 12 in. 
in diameter, covered with a hard layer of pitch. 
The surface of the pitch is divided into little 
s juares of about ? in. side, by grooves crossing at 
right angles. The squares are further broken up 
by smaller grooves, little more than scratches, seps- 
rated by about } in., and also running in both direc- 
tions. Except for the grooves the surface of the 
pitch is absolutely flat, as it was pressed when 
warm with a surface-plate. 

A mixture of rouge and water is smeared over the 
pitch, and the prism rubbed about on the table till 
it is polished. It is held in the workman’s hand 
during the operation, and not only does he succeed 
in preventing the glass becoming convex in the 
slightest degree, but can even make the finest cor- 
rections for flatness. A very high degree of skill 
is, of course, required for this work. When the 
face is polished, it it tested for flatness. This is 
readily a by laying the prism down with the 
face to be tested resting on a quartz proof-plane. 
When looked at by oblique light the interface is 
seen covered with magnificently coloured bands, 
which, of course, are parts of the well-known 
‘* Newton’s rings.” The predominant. colours are 
red and green, and the shape and degree of flatness 
of the surface under test can be deduced from the 
broadness and curvature of the bands. The space 
between the two surfaces increases or diminishes 
in thickness by half a wave-length of light in the 
distance between the centres of adjacent bands of 
the same colour, so that the fewer and broader the 
bands the truer the surface. The centre of curva- 
ture of the bands is at the point at which the 
surfaces are most nearly in contact, and hence 
corresponds to a high place on the face of the prism. 
The speculum metal mirrors used in the range- 
finders are ground in the same way as the prisms, 
and the test for flatness is the same, except that, 
as the mirror is opaque, the rings have to be 
examined through the transparent proof-plane. 

Other work in the optical shop includes the 
manufacture of the lenses required for range-finder 
eyepieces. These are made several at a time from 
circular discs of glass. These discs are stuck on the 
end of a sort of pestle covered with hot pitch, and 
when cold the pestle is wobbled about in a hemi- 
spherical metal cup revolving horizontally. Dif- 
ferent grades of emery, and then rouge, are used 





until the lenses are of the shape and polish re. 
quired. 

Cleanliness and order are insisted on by the 
management, and every facility for these virtues 
is provided. Twice a day the shops are sprin\led 
with sawdust and brushed out by astaff of labour: rs, 
when the workmen are absent. There is a place 
for everything, whether a tool or a piece of cotton- 
waste, and it is expected that it will be kept there. 
Ranged along one wall are lockers for overalls or 
other clothes of the men, one locker to each man. 
The men wear khaki- coloured overalls in the 
works, supplied at cost price by the management ; 
but their use is not compulsory. It is expected, 
however, that the men shall work in overalls of 
some sort, which they may leave in the works during 
the week, so that they may appear in the streets 
clean and self-respecting. At intervals down the 
shops are white earthenware sinks, where the men 
can wash their hands, and each sink is provided 
with a clean towel and soap by the management. 
One of these sinks can be seen in the foreground of 
Fig. 5, and another a little farther down the 
shop. Spitting on the floors is strictly forbidden, 
For those who cannot break themselves of the 
habit, spittoons are provided. It is a curious 
thing to see such conveniences here and there 
alongside a machine or.vice ; but it is much more 
sensible to recognise that men who chew tobacco 
usually need to spit somewhere, than to compel 
them to spit surreptitiously by attempting to sup- 

ress the habit altogether. The water-closets and 
atrines for the workmen are at least as sanitary 
aud well kept as any public convenience in London. 
These places in many works are absolutely unspeak- 
able, both as to original design and maintenance. 
Whether it is the slight extra cost of constructing 
a decent place, or an idea that men will not be 
disposed to loiter if the place be only sufficiently 
disgusting, or whether there is merely a callous 
disregard of decency by the management, the fact 
remains that the ordinary works closets are scan- 
dalous. It is an unsavoury subject, but the fac's 
justify calling attention to it. There is no reason 
why the closets in any works should not be fit for 
the use of a self-respecting workm41n, as they are 
at Messrs. Barr and Stroud’s. 


(To be continucd.) 








FOUR-CYLINDER COMPOUND 
LOCOMOTIVE. 

WE are indebted to Mr. Wilson Worsdell, Chief 
Mechanical Engineer of the North-Kastern Railway 
Company, for the photograph which we reproduce on 
page 579 of one of the two four-cylinder balanced com-. 
pounds he has lately built at the Gateshead works for 
express passenger traffic between York and Edin- 
burgh. The engines are numbered 730 and 731. 
‘* No. 730,” after working a stopping train for a few 
trips, was so successful that it was deemed fit for 
main-line traffic, working which it has already given 
proof of being able to haul heavy loads. It is ex- 
ceptionally quick at starting, and soon attains a high 
rate of s , which is maintained ascending inclines. 
The engines are constructed on Mr. W. M. Smith's 
system, and the leading dimensions are :— 

High-pressure cylinders .. 14} in. by 26 in. 
Low- . 22 26 ,, 


Diameter of driving-wheels. _. 7 ft. 1} in. 
Weight of engine in working order 73 tons 
a tender _,, a 
Total ... we as 115 ,, 








LANCASHIRE AND YORKSHIRE STEAMERS.-— As the result 
of a meeting held at the offices of the company in Man- 
chester, on Monday, the 30th ult., negotiations were com- 

leted for the transfer to the Lancashire and Yorkshire 
ilway Company of three of the steamers now run by 
the Wholesale C» Operative Society between Cioole and 
Hamburg. The steamers in question are the Equity, 
the Unity, and the Liberty. Including these three 
steamers the Lancashire and Yorkshire Railway Com- 
my has now twenty-three steamers on the Eastern 
Boast, and it is in communication with seventeen Con- 
tinental ports. A new fast passenger service to the Con- 
tinent vié Hull, Zeebrugge, and Bruges, is to be com- 
menced on June 2, and will be in connection with express 
trains from Liverpool, Manchester, and the principal 
towns on the Lancashire and Yorkshire system, and \\ ith 
express trains on the Belgian State Railways from Zee- 
bru to Bruges, Ghent, and Brussels. The steamer 
which will start the service is the Duke of Clarence (1433 
tons and 3900 horse-power), and she will leave Hu!! on 
Wednesdays and Saturdays, commencing on June 2, 
returning from Soaveren® on Mondays and Thursdays. 
The Lancashire and Yorkshire Railway Company 's also 
proposing to improve its Fleetwood and Isle of Man 
eervice, 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning 
the pig-iron market reacted smartly, and Cleveland war- 
rants declined to 493. 1ld. and 49s. 10d. cash, and to 
50s. 34., 50s., and 50s. 2d. one month. , At the close of the 
session sellers quoted 49s. 11d. cash and 50s. 24d. one 
month. Hematite also declined, and was done at 64s. 7d. 
cash, with sellers over. The total turnover amounted to 
about 25,000 tons. In the afternoon prices again showed 
a decline, and Cleveland warrants changed hands at 
493. 104d. cash, 493. 10}d. thirteen _, and 503. 
to 503. one month, closing with sellers at 493. 9}d. 
cash and 503. 04d. one month. Hematite was easier at 
64s. 3d. eleven and twenty-one days, and the total busi- 
ness was about 10,000 tons. On Friday morning the 
transactions were estimated at 8000 tons of Cleveland 
warrants, and the market being steadier in tone, these 
were done at 493. 104d. to 49s. 94d. cash, 493. 10d. 
seven and ten days, 503. 1d., 493. 104d., and 503. one 
month. Closing sellers’ quotations were 493s. 9d. cash 
and 503. O}d. one month. In the afternoon Cleve- 
land warrants were rather easier, and 9000 tons changed 
hands at 493. 54d. cash, 49s. 7d. seven days, 493. 
nineteen days, and 493. 104d. to 493. 9d. to 493. 10d. 
one month. The closing quotations were slightly firmer 
at 49s, 74d. cash and 493. 104d. one month sellers. 
There were buyers of hematite at 643. 3d. one month, but 
no sellers. The market opened easier on Monday morn- 
ing, and the dealings, which amounted to nearly 11,000 
tons, were confined to Cleveland warrants. The transac- 
tions were at 493. 44d. cash, 493. 6d. and 49s. 5d. four 
days, and 493. 9d. to 493. 84. one month. The closing 
quotations were 49s. 54d. cash and 49s. . one month 
sellers. Hematite was unchanged at 64s. 3d. buyers and 
64s. 94. sellers one month. The settling prices were :— 
Ssotch, 55s. 3d.; Cleveland, 493. 44d.; hematite, 613.; and 
Standard foundry iron, 493. 3d. At the afternoon session 
the turnover was small, and consisted of 4000 tons of 
Cleveland warrants at 49s. 6d. four days, and at 49s. 9d. 
and 49s. 10d. one month. The tone improved, and the 
closing quotations were better, at 493. 7d. cash and 
49s, 10d. one month sellers. On Tuesday morning a 
firm tone prevailed, and Cleveland warrants advanced to 
49s. 8d. and 493. 9d. casb, 493. 10d. ten days, 49s. 9d. 
seven days, and 50s. one month. The business was 
limited to 6000 tons of Cleveland iron, and sellers’ closing 
quotations were 1d. up at 493. 10d. cash and 503. 1d. one 
month. In theafternoon the tone was weaker, and prices 
declined. Cleveland warrants were done at 493. 84d. 
and 493. 7d. cash, 49s. 74d. seven days, and 503. and 
49s, 10d. one month. The turnover was only about 
5000 tons, and the closing prices were 49s. 74d. cash and 
49s. 104d. one month. Hematite was also lower, and 
2000 tons changed hands at 64s. 6d. and 64s. 44d. one 
month, closing with sellers at 64s. 6d. and buyers at 
64s. 3d. one month. When the market opened to-day 
(Wednesday) the tone was dall, and Cleveland warrants 
were first dealt in at 493. 54d. cash and 493. 7d. one 
month, and after declining to 493. 34d. cash and 49s. 64d. 
one month, recovered. to 49s. 4d. and 49s. 74d. respec- 
tively, which were also sellers’ closing quotations. Deal- 
ing took place at 50s. 1d. three months, and the total 
turnover was about 19,000 tons. Hematite was easier, 
and 1000 tons changed hands at 643. 34. one month, with 
sellers over. In the afternoon a further fall in prices 
took place, and 12,000 tons of Cleveland warrants were 
done at 493. 3}d. and 49s. 3d. cash, 493. 6d. twenty-three 
days, and 49s. Gd. to 49s. 64d. to 493. 6d. one month. At 
the close sellers quoted 493. 3U. cash and 493. 64d. one 
month ; and while sellers of hematite quoted 63s. 104d. 
one month, buyers offered 633. 6d. for the same period. 
The following are the market quotations for makers’ (No. 1) 
iron:—Clyde, 65s. 6d.;-Calder and Gartsherrie, 663.; Sum- 
merlee, 672. 6d.; Langloan, 69s. ; arid Coltness, 73s. 6d. 
(all' shipped at G w) ; Glengarnock (shipped at Ardros- 
san), 663.; Shotts (shipped at Leith), 66s. 6d. ; and Carron 
(shipped at Grangemouth), 67s. 


Sulphate of Ammonia.—Very little business has been 
done lately in sulphate of ammonia, and the price is a 
bit easier. The current quotation is now easy at 12/. 53. 
per ton, Glasgow or Leith, for prompt delivery. The 
ey shipped from Leith Siesbeer last week was 

(¢ tons, 

_ Scotch Steel Trade.—There has been little or no change 
in the Scotch steel industry since last report. Specifica- 
tions for new material are again reported to be slow in 
coming in ; but the various works, however, are still well 
employed for the present. Plate mills are being kept 
going at full pressure, and a, la’ e tonnage is being turned 
out. Some orders have been wieand with local firms for 
structural material for early shipment to Canada. Prices 
Tmain tinchanged from the last official list. 


_ Ship ilding.—Messrs. Barclay, Curle, and Co., White- 
inch, have just contracted to build a steamer of 10,000 
tons for Messrs. J. and A. Allan, shipowners, Glasgow. 


The new vessel will be fitted with reciprocating engines, 
and is intended for the new mail service between Liver- 

land Canada.—Messrs. McKie and Baxter, Govan, 
or received an order from Buenos Ayres for a power- 
‘a Scr w-steamer, the contract for the hull of which has 
Pant paced with Messrs, John Fullerton and Co., 
aisley. During the past month the amount of new 
a placed* with Cigde shipbuilders was not very 
rie ut the outlook is still good. The number 
ol —_ is launched on the Clyde during April was 
ite teen, with an aggregate ton of 31,657. Among 
Me larger steamera were:—The Oriana, 8000 tons, by 
essrs. Barclay, Curle, and Co., Whiteinch, for the 


Pacific Steam avigation Com ; 
I 2 : pany ; the steamer Banda, 
7000 tons, by Messrs. William Hamilton and Co., Po:t 





Glasgow, for Stoomvaart, Maatschappij, Nederland ; the 
steamer Candidate, 5000 tons, by Messrs. Charles Connell 
and Co., Limited, Whiteinch, for Messrs. T. and J. Harri- 
son, Liverpool; the steamer Drumlaurig, 4000 tons, by 
Messrs. Russell and Co., Port Glasgow, for Messrs. Josep 
Chadwick and Son, Liverpool; the steamer Strathyre, 
4000 tons, by the Grangemouth and Greenock Docky 
Company, for Messrs. Burrell and Son, Glasgow ; the 
steamer Kurdistan, 3000 tons, by the Clyde Shipbuilding 
and Engineering Company, Litmited, Port Glasgow, for 
Messrs. F. C. Strick and Co., London; the steamer 
Cambro, 2000 tons. by the Campbeltown Shipbuilding 


+ | Company, for Messrs. G. H. Wills and Co., Cardiff ; and 


the steamer Sea Belle, 2000 tons, by Messrs. Mackie and 
Thomson, Govan, for Messrs. Reach and Co., Limited, 
London. 

Institution of Engineers and Shipbuilders.—At the 
annual general meeting of the Institution of Engineers 
and Shipbuilders in Scotland, held last night, in the 


rooms, 207, Bath-street, Glasgow, the following gentle- | gj, 


men were elected office-bearers for the ensuing session : 
—President : Mr. James Gilchrist (re-elected) ; vice pre- 
sidents: Mr. Alexander Cleghorn and Mr. C. P. Hoge. 


8q, | C-E.; members of Council : Messrs. William Brown, « 


Harrison, R. D. Manro, James Rowan, and Peter 
Wallace ; member of Council from associate section, Mr. 


James Donald, J.P. Awards of books were made to Mr. | hy 


Alexander Melencovich for his paper on ‘‘ Multiple 
Steam-Turbines,” and to Dr. Bruhn for his paper on “‘ The 
Methods of Estimating the Strength of Ships.” Mr. 
James Howden afterwards replied at some length to the 
discussion on his piper, ‘‘ The Screw-Propeller Contro- 
veray,” and a paper was read on ‘* Kquimomental 
Systems, with their Use in Applied Mechanics,” by Dr. 
R. F. Muirhead, M.A. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Mr. C. W. Kuyser.—The death has occurred of Mr. 
C. W. Kasser, managing director of Messrs. Kayser, 
Ellison, and Co., Limited, of the Carlisle Steel and Tvol 
Works, aged sixty-five. He was'a native of Solingen, 
in Rhenish Prussia, and came to Sheffield in 1860, 
He began as a working-man, and after various changes 
obtained the position of traveller fur the firm whose 
business he subsequently purchased. He was most suc- 
cessful in business in Germany, France, Russia, and 
Austria, and brought much trade to the firm. Seven 
years ago Mr. Kayser turned the concern into a limited 
company, with a capital of a quarterof a million. He 
took no part in public affairs, but was a generous sup- 
porter of philanthropic institutions. 


The Iron and Steel Trades.—Although 1905 was a 
record with Swedish iron and steel manufacturers so far 
as exports went, there have been years when the produc- 
tion was much greater. The cause of this was the 
scarcity and high price of charcoal, and this position still 
exists. As is well known, the charcoal is made away in 
the forests and is brought down on sledges; but this year 
there has been little snow, and it has not been possible to 
get it down. This will interfere with work, and full 
prices will probably rule. There has not been much 
doing this week in buying forward, either of iron or 
steel, but makers are fairly well sold for the present, and 
works are kept going. Some of the leading firms in the 
engi | and casting trades report a falling off in 
orders, and fitters and others have had to be discharged. 
The outlook is not as encouraging as it was. Some of 
the old staple industries are moving very slowly. Even 
the largest houses in the cutlery and white-metal trades 
are unable to keep their people on full time. 


Lhe Scuth Yorkshire Coal Trade.—The continued cold 
weather has resulted in a further postponement of a 
general reduction of prices for house coal. For the best 
qualities, quotations are easier, but as there is a market 
for all lower grades, these are firm. Business in steam coal 
is very brisk, especially the export branch. There is still 
a oval Gull of buying on behalf of France; but that is 
not expected to continue. Shipments to the Baltic and 
other northern ports have commenced, and prices are 
very firm. The railway and gas companies are takin 
freely under their contracts, and there is a good deman 
for all the commoner qualities. The activity in the coke 
trade previously noticed is well maintained. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday there was only 
a small attendance on ’Change, but in the early part of 
the day the market was rather lively, and, owing to a rise 
in warrants, quotations for the better qualities of Cleve- 
land pig advanced, No. 3 at one time being quoted 
50s. 3d., and No. 1 as much as 51s. 9d. That was when 
Middlesbrough warrants touched 493. 9d. cash buyers. 
They fell later to 49s. 64d., and then No. 3 was offered 
at 503., and No. 1 at 5ls. 6d. To-day the market was 
quiet, and warrants further eased, the closing price being 
493. 24d. cash. This brought down Cleveland iron. No. 3 
was offered at 493. 9d. f.0.b., and, in fact, rather less might 
have been taken in some cases. At the same time, makers 
were by no means pressing iron on the market. No. 1 
became 51s. 3d. The lower qualities of Cleveland pig were 
ee with a moderate business doing in them. No. 4 
foundry was 493. 34.; grey forge, 483. 9d.; mottled, 
48s. 61.; and white, 483. 3d. East Coast hematite pig 
was rather quiet, but a steady business was reported, 
notwithstanding the competition of other districts. Mixed 
numbers stood at 67s. 6d. for early delivery, and No. 4 





forge hematite was 61s. 6d. Spanish ore was rather easier. 


Rubio, of 50 per cent. quality, was easily bought at 193. 6d. 
ex-ship Tees. 

Manufactured Iron and Steel.—There is not much new 
to report with regard to the manufactured iron and steel 
industry. A very considerable amount of work is being 
turned out, and there are a few enquiries in the market, 


but not many new orders are being placed at present. A 
fairly cheerful tone, however, prevails, and quotations are 
well maintained. Common iron bars are 7/. 5s.; best 
bars, 7/. 15s.; iron ship-plates and iron ship-angles, each 
72. 53.; iron ship-rivets, 7/. 17s. 6d. ; steel ship-plates, 
71. ; steel shi les, 6. 12s. 6d. ; steel boiler-plates, 82. ; 
steel sheets (singles), 8/. ; steel sheets (doubles), 82. 5s. ; 
steel joists, 6. 7s. 6d.; and heavy sections of steel 
rails, 62. 7s. 6d.—all less the customary 24 per cent. dis- 
count, except rails, which ure net cash at works. 


Iron and Steel Shipments.—Last month’s shipments 
from this port were exceptionally good, and. in fact, 
constitute a record for the month of April. The total 
earances reached 168,616 tons, and were made up of 
118,722 tons of pig iron, 73,152 tons of which went abroad 
and 45,570 tons coastwise; 19,804 tons of manufactured 
iron, of which 11,169 tons went abroad and 8636 tons 
coastwise ; and 30,090 tons of steel, of which 21,980 tons 
went abroad and 8110 tons coastwise. Scotland received 
31,349 tons of pig iron, and was, as usual, the largest 

yer. Germany came next with 19,065 tons, Holland 
third, with 15,672 tons, and Sweden fourth, with 11,194 
tons. Once more India was the best customer for both 
finished iron and steel, importing 7033 tons of the former 
and 10,237 tons of the latter. 


Coal and Coke.—Fuel is strong. The repeal of the coal 
tax has given much satisfaction to fuel exporters. Gas- 
coal maintains its value well, and whilst the home con- 
sumption is now low, there is a rather better demand on 
export account. Bunker coal continues to sell well, and 
quotations are on the basis of 93. 6d, to 10s. f’o.b. for 
unscreened Durhams. Local consumption of coke keeps 
very heavy, and average blast-furnace qualities remain 
at 17s. delivered here. 








NOTES FROM THE SOUTH-WEST. 

C .rdiff.—The steam-coal trade has been firm for delivery 
in all positions, and several collieries are fully stemmed 
for May, while inquiries for June are also coming to hand. 
The best large steam coal has made 14s, 9J. to 153. 3d. 
per ton, while secondary qualities have ranged from 
13s, 6d. to 14s, 6d. per ton. House coal has supported 
late values; the best ordinary qualities have been quoted 
at 14s. to 14s. 6d. per ton, while secondary descriptions 
have ranged between lis. and 133. per ton. No. 3 
Rhondda large has been quoted at 153. per ton. Foundry 
coke has made 18s. to 193. per ton, and furnace. ditto 
163. 6d. to 17s. per ton. As regards iron ore, Rubio has 
brought 18s. 3d. to 18s. 6d. per ton; and Almeria 18s. 
to 183. 3d. per ton, upon a basis of 50 per cent. of iron, 
and charges, including freight, insurance, &c., to Cardiff 
or Newport. 

South Wules Institute of Engineers.—The annual meet- 
ing of the South Wales Institute of Engineers was held 
at Cardiff, on Tuesday. The chair was occupied by Mr, 
E. M. Hann, C.E., the retiring president, and there was 
a large attendance of members. Mr. T. H. Deakin was 
elected president for the ensuing year. The president, in 
his inaugural address, gave an interesting history of the 
Forest of Dean coal-field. There was no doubt, he said, 
that although one of the smallest, it was also one of the 
oldest coal-fields in the country. There was ample evi-, 
dence that iron ore was worked and smelted there by 
Britons and Romans, Dealing with coal-mining in the 
forest, he stated that there were advantages and dis- 
advantages compared with other districts. Among the 
former were freedom from fire-damp. None had ever 
been seen in the workings of the collieries ; but whether 
that would be the case when they went to the lower 
measures it was impossible to tell. The chief disadvan- 
tages were to be found in the thinness of the seams and 
the accumulation of water. In one sinking, which had to 
be abandoned, it was believed that the water came a dis- 
tance of two miles, It was possible that in the deep 
seams they would be more free from water than those 
which were near the outcrop. 


More Welsh Coal.—Messrs. Baldwins, Limited, who 
have been conducting sinking operations at Bryn, near 
Maesteg, succeeded on Thursday in reaching what is 
believed to be the nine-foot seam. 


The Swansea Valley.— With the exception of two mills 
at the Aber works and two at Pontardawe, all the avail- 
able tin-plate mills have been fully occupied. The blast- 
furnaces have been working regularly, and the local 
engineering works and foundries have also been making 
full time. The improvement recently noted in the local 
coal trade has been maintained. 


Electricity in Mines.—For the purpose of doing away 
with steam power on the surface, and also partly under- 
ground, electric plant has recently been installed at the 
offices of Messrs. Hoskins and L'!ewelyn’s Abersychan 
collieries for use at the Golynos Colliery. The new 
electric underground haulage system extends over about 
1000 yards of the old Dukey road. The power, which is 
supplied from the South Wales Electric Power Com- 
pany’s station at Cwmbrau, has to pass through the sub- 
station at the company’s offices before being transmitted 
to the colliery. About 11.000 volts are supplied from tha 
Electric Power Company’s main, but this is reduced at 
the sub-station to about volts, and motors are driven 
by it, which control practically the whole of the surface 
machinery, including saw-mills, chaff-cutting machines. 
bellows for the smithies, &c. The winding will still 





be done by steam. 
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may be. In a yacht with a clipper bow, the steel 
stem usually ends close up to the figure-head, and can 
easily be made longer or shorter, if desired, without alter- 
ing the actual size of the vessel one hair’s breadth. It 
would be much better, and would give a fair idea of the 
real length of the vessel, if it were measured from the 
point where the line of deck would cut the stem, if carried 
up in a fair line from the fore-foot to the knight- head. 
Table of Particulars of Yachts. 
l | 


By J. R. Barnett. . 

WirHIN the past twenty-five years steam-yachting has 
developed to a wonderful extent. It may therefore be 
interesting to make some comparisons which will show 
the most prominent changes that have taken place in that 
time. In the year 1880 there were, according to Lloyd’s 
Yacht Register (which did not include American vessels), 
409 steam-yachts, whose combined tonnage amounted to 
55,000. Of these vessels there was only one whose ton- 
nage reached 1000. (That was the famous Livadia, of |; —-——— 
11,600 tons.) To-day, actording to the same register, | 

















“ “ rs | Yacht A. Yacht B. Yacht C. 
there are (excluding American vessels) 1558 steam- SS (See Figs. 2, (See Figs. 5, €, (See Figs. 9, 10, 
yachts, their combined tonnage being 206,000, and there 3, 4, and 13.) 7, 8, and 14.) /11, 12, and 15.) 
are no less than twenty-six of these whose tc i - : : 
1000 or more ; and if American vessels are included, the | pe pO it. . 4 in. ft. in. 
total number is 1751, the combined tonnage being | Breadth va ° ~ 4 = : 
| Depth of ho 17 9 7 9 15 0 
soooee.row? ~—_ | Thames tonnage 810 970 1020 
| Register gross ton- 
IMC LUOING AMERICAN YACHTS 30 000 | nage ae * 686 890 916 
| Underdeck tonnage 628 739 634 
| Guaranteed speed in 
200 | knots . +s] 13} l4 13 


| | 





, | The steam-yacht has, of course, been evolved from the 
| sailing-yacht. In fact, even now many features remain 
| which belong distinctly to the sailing-yacht, but custom 
|makes it very hard to give these up. Certain other 
| features have, however, either quite disappeared or been 
|much modified, and no doubt there is still room for 
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Fig.19. DIAGRAM COMPARING 
STRAIGHT & CLIPPER STEMS 


“= DIAGRAM COMPARING 
SHORT ELLIPTICAL & LONG 
SQUARE STERNS 


improvement. 

hat was called a ‘‘full-powered” steam-yacht a 
quarter of a century ago is practically what would be 
called an “‘auxiliary” to-day, for the heavy sparring, 


| numerous sxils, and cumbersome rigging were retained 
| even when vessels had powerful engines and a 
| under steam. In this 


good speed 
} -. ae per, instead of discussing vessels 
of all sizes, it will be better to confine any comparisons 
Fig.17. vacura STABILITY CURVE 
(LIGHT CONDITION) 
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258,500, including thirty of 1000 tons or more; from 
which it is evident that this class of vessel has increased 
not only in number, but in size. Fig. 1, above, shows 
the increase of tonnage year by year since 1880, and the 
amount of British tonnage is also shown for each year. 
With the increase in size there naturally have been many 
comforts added to the internal arrangements, and some 
of the modern steam-yachts are most elaborate in their 
’ppoint:ents, reminding one of the description of the 
mperor Caligula’s yacht at the beginning of the first 
century. If we reckon the combined value of the present- 
day tonnage at 30/. per ton, it would mean that there are 
‘f Toulon pounds sterling invested in steam-yachts— 
quite a considerable sum. ames tonnage is, of course, 
referred to, as that is the method usually adopted for 
measuring the size of yachts. It, however, does not give 
any proper indication of size, as length.and breadth alone 
are mezured. By comparing the Thames, the under-deck, 
wr the gross tonnages of the yachts shown in Figs. 2, 
» 4, &c , opposite, the inadequateness of this method is 
— t. (See accompanying table.) Besides, the method 
L reckoning the length for Thames tonnage is absurd. 


ike the rule itself, it, no doubt, answered the purpose in 
ays when it was made (when yachts were built of 
nd the stem was quite differently constructed) ; but 


* Paper read before the Institation of Naval Archi- 
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to those of about the same length on water-line. Yachts 
of about 1000 tons have been chosen as being the most 
suitable for this ite : 

Fig. 2 shows a ‘‘full-powered” steam-yacht built over 
twenty years ago. The lofty spars and heavy rig are 
beatae 4 dispensed with, pole masts being substituted, 
and retained mostly for appearance. Figs. 5 and 9 show 
present-day yachts of about the same length. By com- 
paring the aa the difference in this respect is at once 
observed. There seems to bea preference for two-pole 
masts and a pole bowsprit, except in the smallest yachts, 
though every variety of rig is to be met with. 

The majority of steam-yachts at one time were of 
similar type—namely, flush-decked. It was supposed to 
be correct to have an unbroken weather-deck and sheer- 
line, if the vessel were to be considered “‘ yacht-like.’ 
At the present time, however, there is no end to the 
variety of types, and the deck and sheer line are broken 
in every conceivable way. One now sees sunk forecastles, 
quarter - decks, topgallant forecastles, poo bridge 
houses, side houses, spar-decks, awning-decks, shade- 
decks, and modifications or combinations of these. Custom 
and fashion have a great deal to do with many features, 
and owners’ individual requirements and ideas must also 
be conformed to. It remains, therefore, for the designer 
to make the best possible combination of all these. It 
should be remembered that the building of a yacht differs 
sensibly from the building of a commercial steamer 
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to fulfil—the commercial steamer is altogether utili- 
tarian ; the yacht is intended to be a comfortable abode. 

The proportions and form of present-day yachts have 
preatly changed from those of earlier date. (This will 

seen by comparing the various plans shown.) The 
older boats were usually narrow, a had great rise of 
floor. (See Fig. 13.) Now, however, owing to altered 
conditions, they are usually much broader, and have 
very little rise of floor. ( Figs. 14 and 15.) The 
reasons for these changes in proportion and form are 
easily traced. In the older vessels, asa large displace- 
ment was considered advisable to make a sea boat, a 
considerable quantity of ballast was carned. This gave 
a very low centre of gravity (the yacht shown in Fig. 2 
had about 80 tons of iron t), and the great rise of 
floor gave a high centre of buoyancy. It was therefore 
very easy to get a good metacentric height, even with ber 
narrow m and heavy spars. To-day the problem is 
much more difficult to solve, as the modern requirements 
are so vastly different. To begin with, the accommoda- 
tion is completely changed. The principal rooms, dining- 
room, drawing-room, &c., used to be below the main deck, 
and any deck-houses were very small and narrow, so a8 
not to curtail the deck space. (See Figs. 3 and 4.) Now, 
in all types of yachts, even in comparatively small ones, 
the principal sitting-rooms, and, where possible, even 
state-rooms are placed on the main deck. (See Figs. 6 
and 7.) That means the deck-houses must be large, 
broad, and high, and usually there is a shade-deck amid- 
ships, extending out to the sides, or the sides are built 
up, forming bridge, poop, or forecastle, or combination of 
these. (See Figs. 10 and 11.) Then deck-houses are 
age on the top of the bridge or shade decks. (See 

igs. 6 and 10.) Again, the modern additions and im- 
provements in plumber work, electric plant, heating 
apparatus, cold “ew plant, elaborate cabinet work, 
and other fittings, all greatly complicate the problem. 
Also, much larger quantities of coal and water are 
carried, more stores, and an increased outfit generally. 
cruises being longer and more protracted than they used 
to be. From the foregoing it is readily seen that the 
‘‘weights” have enormously increased in every direc- 
tion. The weight of hull alone in a 1000-ton yacht 
of the type shown in Fig. 2 is quite 20 per cent. 
more than it was twenty-five years ago. This, along 
with the other additions noted, and the consequent 
increase in power required for the same 8 , makes 
a much ter displacement necessary. ides the 
increase in breadth, the midship section is therefore 
of necessity increased in area, so the rise of floor is very 
small. (See Figs. 14and 15.) The centre of buoyancy is 
consequently much lower (see Fig. 16), and the increased 
volume of displacement also brings down the metacentre, 
while, on the other hand, the centre of gravity is raieed, 
owing to the top increased weight due to the Jarge deck- 
houses, &c. As there is generally very little displace- 
ment left which could taken up with ballast, the 
question of stability is therefore an intricate one, instead 
of the simple matter it was in the case of the older boats. 
When considering the stability, it is not only the ques- 
tion of safety that has to be studied. A yacht must not 
take a “‘list,” even in ber lightest condition. While some 
owners like an easy vessel], others must have a stiff one ; 
and, as itis essential in this class of vessel that the 
owner should have his wishes fulfilled as far as ible, 
the designer must carefully study this matter. Generally 
speaking, the modern yacht has a very good range of 
stability—better than the older type, which sometimes 
had too little freeboard. Fig. 17 gives the stability curve 
for the yacht shown in Fig. 2. 

By way of interest, and to show the spendid range of 
stability which some modern yachts have, Fig. 18 is given. 
Theoretically considered, this vessel is a “‘self-righter ;” 
that is to say, in whatever position she might be placed 
she will come upright again, vided no water gets 
below, and no weights shift. This is due to her high 
side—she is a spar-deck vessel—and a comparatively low 
centre of gravity. j 

Straight stems are quite common, but the typical yacht 
of the present day a clipper or outreaching bow. 
Similarly, there are many with elliptical sterns, but the 
so-called ‘‘square” stern remains in greatest favour. 

There has been bd poe increase in the length of the 
overhanging stem stern in the modern yacht. This 
is due to an endeavour to get the most advantage out of 
the water-line length, and partly also to fancy. The 
overhanging bow has many advantages.. It gives more 
room inside than a straight-stem boat of the same water- 
line length. It gives more buoyancy and lifting power in 
a sea-way, and helps to throw off the sea, so that she goes 
through it both easier and drier. It has a further advan- 
tage in connection with the working of the anchors, the 
greater flare allowing the anchor to clear the side. On 
the ‘other hand, there is the extra weight of the bow, 
with the bowsprit and fittings to consider. Then the 
overhanging stern, if well designed and constructed, is 
very much on the same footing. It enables the body of 
the boat to be increased in length. (See Figs. 19 and 20.) 
Of course, these long ends cost more to build, but some- 
thing has to be paid for the advantages mentioned, and 
for dty of form. It is not within the scope of this 
paper to deal with the artistic side of the question, or one 
might endeavour to show why a certain form may be more 
appropriate than another, for a particular purpose. It is 
sufficient to say, in the meantime, that the bow and stern 
of a yacht should be made to harmonise with one another. 
It must, however, be admitted that the length of over- 
hanging ends may be overdone, tending to diminish, ap- 
parently, the size of the vessel. . 

A vessel with overhanging ends practically means that 


the deadwoods have been cut away as much as possible 
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from the bow and stern. This leads up to the point that 
straight lines forward appear to answer bast, at least, the 
results obtained are certainly very good, within the range 
of speeds attained by yachts. (Most of the pleasant sur- 
prises I have had were in the case of full-bowed boats at 
slow speeds.) One of the most costly items of a yacht, as 
of other vessels, is high speed. A comparatively high 
guarantee speed is usually stipulated when contracting 
for a yacht, but in actual cruising this high speed is 
seldom called into use. It is questionable, therefore, if 
in many cases it would not be better to be content with a 
lower guarantee speed, and thus obtain more csbin accom- 
modation, and a greater coal qapacity, giving a larger 
radius of action and a less expensive ship to build. It is 
only in exceptional cases that high s is an asset that 
must be retained, though not often used. In every case, 
of course, it is essential to havea considerable margin of 
power and s , above what is required for the usual 
cruising. Ihe speed of yachts, however, isnot as a rule 
excessive, as will be seen from the particulars given. 
Fourteen knots is about the usual trial-trip speed asked 
for in a yacht of the size we are considering, and this 
speed does not require excessively fine lines. 

A modern yacht makes a very fine sea-boat. Her 
weights are not excessive, and can be well distributed. 
She has good freeboard and ample buoyancy, much more 
as a rule than a merchant vessel, so that she 1s comfortable 
and comparatively dry; and those yachts with straight 
Low lines and flat bottoms have the reputation of being 
the most weatherly. Like other ships, however, a yacht 
is a compromise, so each quality has to some extent to be 
sacrificed for the benefit of other qualities, in order that 
the vessel as a whole may be the best that can be produced 
to fulfil all the conditions required, those conditions being 
often antagonistic. 

Twenty-tive years ago yachts with more than one screw 
were practically unknown, but twin-screws are now 
becoming common in all but small yachts. These are 
adopted not so much for speed as for safety and handi- 
ness in manceuvring. As to the propelling power, triple- 
expansion igs oy have been generally adopted, and in 
larger sizes there are often two low-pressure cylinders, 
giving four cranks, so there is very little vibration. Of, 
course, much is looked for from the turbine engine, and 
some yachts have already been built which are propelled 
by these engines; but, from what has already a said 
about speed, the difficulties in the way of adopting the 
turbine generally can easily be appreciated. owever, 
it seems as if such difficulties were on the point of being 
overcome. 

As to the structure of these vessels, Lloyd’s highest 

class is almost invariably complied with, but the scant- 
lings required for this classitication are sometimes ex- 
ceeded. As can be understood, therefore, such yachts 
have a long life if well cared for. In structural details 
there have been many changes. The number of water- 
tight bulkheads is usually greater than formerly, some- 
times at the express wish of the owner. Such precautions 
are very desirable, for safety ought to be the first con- 
sideration in the design of a yacht. ‘When the size and 
ty pe allow it, coaling doors are now put in the side of the 
vessel, which is a great convenience, and a saving to the 
decks. Only a few years ago this plan would not have 
been tolerated, as it was not considered ‘yacht-like.” 
The same remark applies to teak decks, which are 
coming much into favour, partly, no doubt, owing to 
the ditficulty experienced at present in procuring suit- 
able yellow pine. And there are many other fittings 
now adopted because of their convenience, which older 
yachtsmen even yet donot like. Skids are used for stowing 
the boats and launches, so they can be swung out with- 
out the great difficulty, and consequent loss of time, 
that used to be experienced. One now seés innumerable 
ventilators along a yacht’s deck, for people have come 
to realise the value of fresh air, particularly at sea. In 
fact, things are now desired that formerly were con- 
sidered quite outof placein a yacht. A striking develop- 
ment, though one that is not so evident, is the great 
amount of steel-work that is now vanised, in connec- 
tion with deck-houses, casings, bulwarks, and other 
places where rust is apt to show. This is an expensive 
tem in the cost of building, but in the end it is, without 
doubt, economical. Bulwarks, instead of being of wood, 
are now mostly made of steel, with portable panelling 
fitted inside for appearance. In large yachts it is com- 
mon to have water-ballast, not necessarily for stability, 
but to keep the vessel in better trim when she is light in 
coal and stores. This may be merely a Melatyre tank, 
say, under the bunkers, or a regular cellular double 
bottom for the whole length of the vessel. Steam-yachts, 
large and ‘small, are now, as a rule, fitted..with bilge- 
keels. These are found to be of great service in adding 
to the comfort of the yacht, with a sea on the beam. (In 
this connection it is useful to observe the period of roll, 
though it is difficult to arrive at any satisfactory formula 
for estimating this period. In small vessels it should, 
however, be considerably less than in larger one, but 
there seems to be a wide range of difference.) A further 
innovation is the practice of plating the top sides ‘out 
and in” fashion, instead of flush, which used to be con- 
sidered the only proves way for this class of ship. But 
perhaps enough been said to show that the steam- 
yacht of to-day keeps developing with the times. On 
some future occasion, perhaps, I may have the pleasure 
of entering more into detail on some of those points which 
have been mentioned. 
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Newport TRANSPORTER BripGk.—The travelling car of 
a transporter bridge at Newport is now being fixed ready 


for use; but no date for the public opening of the bridge 
can be fixed until the whole structure has been chqgodghly 


NOTES FROM THE UNITED STATES. 
PurapeLpuia, April 18. 
CoyTRacts are pending to-day for 200,000 tons of 
steel rails and 150,000 tons of structural material, and 
arrangements will be consummated before the close of 
the month for the manufacture of the entire quantity. 
A great many small orders are included in the 
structural iron aggregate. Material is wanted for the 
extension of manufacturing plants, from steel works to 
foundries, There will be a material expansion of iron 
and steel-making capacity during the year, as well as 
of foundry capacity, and of plants manufacturing 
machinery and tools. 
The Carnegie Steel Company have determined upon 
the erection of two blast-furnaces of the largest type, 
and representing all the modern improvements for 
enormous production. These furnaces will be about 
100 ft. high, and will represent the highest develop- 
ment of blast-furnace construction. 
Large transactions are being closed almost daily in 
basic iron, the largest recent contract having been for 
15,000 tons to be made in Virginia. Bessemer pig is 
also wanted, and the United S:ates Steel Corporation 
will be the largest purchaser. The pipe companies 
are also contracting for large supplies of pig iron for 
their special purposes. The general foundry trade is 
also purchasing considerable supplies, ranging from 
50 tons to as high as 150-ton lots. The furnace 
interests are very strong ; they have all the orders they 
care to take, and the new ones which are being booked 
are selections. There is nothing like an accumulation 
of stocks at any time, and there is scarcely any low- 
grade iron to be had. Consumers of pig iron are 
negotiating this week for deliveries to be made late in 
the year. At the same time it is to be mentioned that 
slight concessions have been made at some southern 
furnaces to the larger buyers who order in 5000 and 
10,000-ton lots. The volume of business for the past 
week in foundry, forge, and steel grades foots up about 
150,000 tons. The contracts for pipe iron foot up 
about 80,000 tons, and in basic and Bessemer grades 
the totals foot up about 50,000 tons. This indicates 
that there is still great activity, and that the con- 
sumers of pig iron are following the same line of policy 
as the buyers of steel rails and of structural material. 
April 25. 
The monotonous activity in steel and iron continues, 
and orders are crowding in for all kinds of material 
for the best possible delivery. The virtual destruc- 
tion of the City of San Francisco has already been 
followed by inquiries for steel material, although the 
catastrophe is scarcely a week old. It is understood 
that it is the purpose of the builders, especially of 
large structures, hotels, commercial houses, railroad 
terminals, and the like, to use steel very largely. While 
no contracts have been closed, and none are likely to 
be closed soon, the fact that inquiries have already 
been made as to the possibilities of obtaining steel 
causes some concern to the makers of steel who are 
scarcely in a position at this time to talk of new busi- 
ness. That city is to be rebuilt as soon as - 
sible, and it is needless to remark that it will be 
built upon a grander scale than the old city. It is 
estimated that the steel requirements will run some- 
where from 250,000 to 300,000 tons of steel, and that 
it will be wanted for delivery, some of it, at least, as 
early as July 1. Although but little investigation 
has been made as to the general devastation, it 
appears, so far as inquiries have been made, that 
the few steel structures of the city stood the earth- 
quake comparatively well. The bridge-builders are 
also in the market this week for large quantities of 
building material, and quite a number of contracts 
have been placed, some of them ranging from 5000 
tons down. A contract for 5000 tons was placed for 
a large structure to be erected in Los Angeles, Cal. 
The St. Louis and San Francisco Railroad has just 
ordered 7500 tons of bolsters from a Pittsburg con- 
cern. The Lehigh and Erie Railroad has con- 
tracted for 3500 tons of bridge-work. The Maine 
Central Railroad and the Atlantic Coast Line have 
also ordered liberally. The Seaboard Air Line 
has just ordered 14,000 tons of steel rails, and 
other railroads have ordered lesser amounts. The 
demand for material has not fallen off in the slightest, 
and there is no evidence in sight that the require- 
ments‘ will subside, although frequent statements 
have been made from high authority during the past 
few weeks that the high-water mark of demand has 
been reached. Liberal sales continue to be made of 
pig irov, and the greatest activity is shown in cast- 
iron pipe, for which raw material is wanted. The 
largest order placed this week was for 20,000 tons of 
pig iron for pipe work, and there are inquiries in 
the market for 30,000 tons additional, which will pro- 
bably be placed before Saturday. The makers of 
agricultural and harvesting machinery have also been 
quite active buyers during the past few days, one con- 
cern having purchased an additional lot of 5000 tons 
of foundry and malleable Bessemer grades. Quite a 
number of implement manufacturers are preparing to 


—_= 
their entire summer demands. This is believed ‘0 be 
a good time to purchase because of the continued 
appearance of new requirements from unexpected 
quarters. There are no new developments in the coal 
strike, and negotiations continue without any inme- 
diate prospect for a definite adjustment. 





ENGINE-ROOM ARTIFICERS, R.N. 
To THE Epitor or ENGINEERING. 

S1p,—In last Friday’s issue of ENGINEERING, two ad- 
mirable contributions to the naval engineer controversy 
now going on in your journal appear. It is difficult for 
others than professional writers to invest a subject of 
this description with any degree of freshness or litcrary 
grace, so] hope you will pardon a merely practical man, 
who has served on an engine-room platform in a iman-of- 
war, offering a remark or two on the fourth paragraph in 
Mr. Herbert Russell’s contribution, which is one of the 
two already referred to. 
Mr. Russell goes straight to the core of this question 
when he deals with the solitary plea put forward by the 
Admiralty in their —— creation of the warrant 
mechanician stoker: that it is torelieve the more valuable 
man—the engine-room artificer—from the duty of watch- 
keeping, so that his energy and skill can be devoted to 
repair work. 
Assuming that Mr. Russell’s figures are approximately 
correct, we are face to face with the fact—and an expensive 
fact it is—that the tax-paying community of this country 
will have to pay 600/. for a naval unit that, obviously, 
will not be of as much value as a natural asset as the one 
he is about to displace, and that costs the country 
nothing to obtain : I mean. the engine-room artificer. 

We should all agree, I think, with the wisdom of giving 
all the stokers a better training than that whicl, has 
obtained heretofore; but when it is seriously proposed— 
nay, the proposal is already materialising—to spend 
30,0002. per annum to train stokers to usurp the positions ° 
hitherto held by properly qualified and skilled mechanics, 
then the tax-payers have a right to call, Halt ! until the 
reasons for such an expensive change are calmly and 
gravely considered. 

The practical question which arises when this plea of 
relieving the engine-room artificer from watch-keeping 
duties to take up that of repairs is—What repairs’? This 
is a very plain issue, and one that ought to be easily 
answered, if the necessity for the new creation is so urgent 
that this — expediture of money—30,000/. per annum 
—is justifiable. 
The accepted theory amongst those interested in naval 
matters is that each battleship in full commission is 
manned, in point of numbers, on a war footing or basis. 
This premiss will not be seriously disputed by anyone. 
Let us assume that the engine-room artificer complement 
of a first-class battleship numbers sixteen—none two ex- 
travagant a number for the upkeep when only normal 
wear and tear is concerned. A liner of similar indicated 
horse-power in the mercantile marine would carry at the 
lowest twelve to fourteen engineers. It will not, how- 
ever, be urged here that the sixteen engine-room arti- 
ficers is a niggardly complement for ordinary engine- 
room duties when the country is in a state of peace. But 
what of war? Will the sixteen then be too many for 
carrying out the numberless repairs that will be entailed 
when the ‘fight to the finish” ensues? I submit that on 
the supreme occasion for which a battleship exists, sixteen 
trained mechanics will be none too extravagant a number 
to meet all the mechanical casualties when shot and sliell 
has done its deadly and devilish work. In the recent 
war—Russo-Japanese— Japan deemed it a wise precaution 
to augment the mechanical staffs of her fleets. So, too, 
did America in the naval operations which she carried 
out against Spain some few years ago. Britain will, most 
robably, have to adopt a similar course, should the un- 
our occasion ever arise of this country being ‘plunged 
into a great naval war. : 

How, when that occasion arises, will the nation’s 
engines and boilers fare when the fully-trained and 
efficient mechanical men have had their numbers reduced, 
and only partially-trained men installed in their places? 
It is not contended that by adopting a most wasteful and 
needless expensive curriculum that the most intelligent 
of the stoker class will not be able to stop and start 
engines and keep a watchful eye on boilers ; that, many 
of them do now. The point the present writer desires to 
emphasise here is, that for war ae an adequate 
staff of trained mechanics is absolutely necessary; and 
that when the vessels are under steam their natural 
and rightful- place is on the engine - room platform, 
always senior to a mechanician stoker, be he war- 
ranted or otherwise. No other course but this will 
ever secure efficiency. Promote especially - selected 
stokers to be warrant-officers by all means: they deserve 
it; but make all the artificers warrant officers too, oF 
there will be grave trouble throughout the service. And, 
in return for this trouble, what will the nation have 
gained? Lowered efficiency, when trained mechanics are 
placed under the domination and control of men who, of 
necessity, know less professionally than the men that 
have trained them ; reduced staffs, that will be powerless 
to cope with the serious repairs that will want ca:ryipg 
out after a ship has been through a heavy engagement ; 
and loss of confidence on the part of commanding officers, 
who will not be able to have that implicit trust in their 
engines that ought to inspire the brains in supreme com- 
mand when taking their ships into the firing-line. These 
are some of the things that it is safe to assume wil! occur, 
if the scheme contained in the Cawdor Statement 
adhered to. 

In the meantime, let us ask again, What repuir3 are 
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the ship is under steam, and when the engine-room arti- 
ficer has been relieved of watchkeeping duties by his 
superior, the newly created warrant stoker ? 

Both main engines and numberless_auxiliary engines 
must be in use, such as pumps, ash-hoists, dynamos, and 
dozens of smaller fry too numerous to mention. At least 
two-thirds of the boilers will be nearly always mo 
when at sea. The average-sized workshop on board a 
battleship is on a par, so far as accommodation and equip- 
ment goes, with a wayside bicycle emporium. It cannot 
be in this compartment that the artificers will all be dis- 

sed of Where, then, will they be, and what will they 
4 doing? Can no one give an answer to the foregoing 
very simple and obvious question ? 

Great professional organs like ENGINEERING can du a 
lot—already it has done splendidly in speaking out fear- 
lessly towards educating the lay engineering public on 
this topic. It is comforting to think that all the great 
papers have not been hypnotised by the powerful per- 
sonality that now dominates the Admiralty. This new 
scheme can never work; the danger is that untold 
harm may be done before it is quietly laid to rest ia that 
mausoleum where lie so many strangled :emains of 
Admiralty attempts to solve its engineering difficulties. 

With an apology for the length of this letter, I beg to 
remain, 


April 30, 1906. . 
To THe Eprror or ENGINEERING. i 
Sir,—The facilities for promotion of engine-room arti- 
ficers to warrant rank under the Selborne scheme induced 
me to join the Royal Navy as an engine-room artificer in 


Yours truly, 
MARINE ENGINEER. 


I had previously served a fully-indentured apprentice- 
ship at engine-fitting, and at 214 years of age, after the 
usual term of sea service in the mercantile marine, ob- 
tained my second class Board of Trade certificate ; four 
years afterwards I obtained my first-class certificate, 
which enabled me to sail as chief engineer of any mercan- 
tile marine vessel afloat. 

Having an idea from the service, &c., publications that 
promotion was fairly rapid in His Majesty’s Navy, I 
joined it, feeling that my qualifications would certainly 
justify my hoping for promotion to artificer engineer, and 
so on, in a reasonable time. 

I now, however, find my prospects practically blighted, 
and I am little better off than I was at the close of my 
apprenticeship. Promotion to warrant rank is now so 
intermittent and slow that I cannot hope for advancement 
for very many years, if at all. 

Before joining the Navy my pay was 11/. per month. 
Now I am an engine-room artificer at 5+. 6d. per day, 
with no mark against my character or ability. Watch- 
keeping and other exclusively engineering duties are to 
be given to the stoker class, but to my detriment. 

The only course open to me, to do justice to my wife 
and littlefamily, is toleave the Navy. This must follow 
as soon as I can get the necessary approval, and so on. 

Iam disappointed, if not deceived ; the conditions under 
which Ientered have bsen practically abolished without 
any concurrence on my part. 

The foregoing are actual facts, and are not built up 
for ‘‘show” purposes. I like the naval life ‘and~.t 
officers and men I have to serve with, but it must soon end. 

Yours very truly, = 

April 8, 1906. EnGine-Room ARTIFICER. ; 
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‘“NAVAL ENGINEERS AND ADMIRALTY 
POLICY.” - 

‘ To THE Epitor ‘oF ENGINEERING. * . 

Sir,—I hope no one will lose sight of: the fact that the 
report which has been issued, after prolonged evestiqa- 
tion, by the great engineering committee appointed by 
the Institutjon of Civil Engineers, pronounces the utter 
condemnation‘ef the Os i 
neering education at the age of thirteen to naval officers. 
There has probality gievér been so much engineering talent 
on any single®ommittee, nor so many autltoritative wit- 
nesses examined, and yet your very clear oe shows 
an almost absolute.unanimity in favour of placing the 
minimum age at which engineering education may .com- 
mence at sixteen, It is to be hoped that a searching 
comparison wi'l be made between the constitution and 
report of this committee, as compared with the one under 
Admiral Sir Archibald Douglas. 

It has been no — for me to obtain the budgets of 
Many parents, and the estimates of outfitters, as to the 
cost of an Osborne cadet to the parent. The result is the 
irrefutable evidence that, apart from the cost of main- 
taining the boy during about fourteen weeks’ holidays, 
the minimum cost to the parent is 135/. per annum, or 
Dt”. for the fours years,, The hightest expenditure I 
have been given was 1562. 103. per annum. It is per- 
fectiy clear that very few of our best engineers could have 
to the front as engineers under such a capitalist test, 
so far as seamen are concerned, it would certainly 
excluded St. Vincent and Nelson. There is, how- 
evcr, an even more important test as to whether boys with 
a likely bent for marine engineering are finding their way 
inte Osborne. 

An analysis of the statistics of parents of engineer 
cadets at Keyham since 1896 shows that one in eight was 
the son of a naval engineer. An answer to a question I 
aed the House of Commons shows that out of about 
' cadets who have entered Osborne only two have been 
sons of naval engineer officers. This is the result of 
putting back the clock, of substituting an exclusive 
nomination test for open competition, and of making 
wealth the passport for the future engineer officer of the 
‘avy. I believe myeelf that Keyham ouglt to be re- 


and 
have 





e scheme for giving an engi-" 





established and strengthened as a training centre for 
naval engineer_officers. I do not, however, desire to see 
my views forced on a reluctant Admiralty, but I doclaim 
that the Admiralty policy is so foundly..at issuc 
with professional opinion afloat expert engineering 
opinion ashore, that there is a clear case for the Govern- 
ment to refer the whole matter to a Commission of 
Inquiry. The 7'imes lectures me, and says such a Com- 
mission could only prophesy concerning this experiment. 
True, but the essence of forecasting the future is to find 
out what is mw agagh and this a well-constituted Com- 
mission, resolute in its determination to obtain the best 
possible evidence, could certainly do. The British Navy 
13 far too vital an imperial interest to be the subject of an 
an ill-considered experiment on which our rivals have got 
attempted to embark. 
Yours faithfully, 
CaRLYoON BELLA'S. 





To THE Eprror oF ENGINEERING. 

Sin,—With your kind permission I would like to call 
attention to a point which seems to have been over- 
looked by the Admiralty. A great many of the torpedo- 
boat destroyers are to be changed from one port. to another, 
which means that the whole crew of each ship, with the 
single exception of the engineer officer, is to be changed, 
and this change is to take place a few days before the 
manceurres commence. 

This looks like asking for the ships to breakdown, and 
even if a breakdown is avoided, the best results as regards 
speed, coal economy, and general efficiency cannot be got 
out of aship with a crew entirely strange to her; and 
during the manceuvres is the time when these are most 
required. 

Surely it would be possible to postpone these changes 
till after the manceuvres. 

Iam, yours faithfully, 

April 39, 1906. SPECTATOR. 





To THE Epitor or ENGINEERING. 

Sir,—Can any of ee readers suggest when the - 
mised report of the Douglas Committee will be published, 
and why it has been so long delayed? It is now many 
weeks since Lord Tweedmouth stated that this document 
should be placed on the table of the House, and the 
delay makes one wonder whether the original report is 
meanwhile being prostituted to serve the ends of the pro- 
moters rather than the public interest. It is to be hoped 
that the report will be published as it originally stood. 
The public has a right to this, so that it may see upon 
whose evidence and recommendation, and upon what 
national and economic grounds, such a drastic and ques- 
tionable revolution in naval engineering policy is to be 
consummated. 

Yours very truly, 

May 2, 1906. Nemo. 








THE EFFICIENCY OF SURFACE- 
CONDENSERS. 
To THe Epitor or ENGINEERING. 

Srr.—The thanks of all engineers are due to Professor 
Weighton for the elaborate tests he has made on ‘The 
Efficiency of Surface-Condensers,” and as the subject is 
of paramount importance, it is to be hoped he will clear 
up the following points, which at present appear to 
detract from the value of the tests :— 

1. Referring to the results published in your paper, in 
the tables on pages 536 and 537, the vacuum given, *‘as 
recorded,” is, in many cases, higher at the top of the 
condenser than at the bottom. 

Professor Weighton takes particular care to state that 
an “induced” reading was not possible, and that the 
fauges had been calibrated with a standard instrument. 

he air-pump suction was, in all cases, at the bottom of 
the condenser, hence we have the vapours flowing from a 
region of low pressure to one at a higher pressure. 

2. The results of the tests show that in some cases the 
temperature of the hot-well was higher than the tempera- 
turé gorresponding to the vacuum. 

Would Professor Weighton kindly give the table or 
authority from which the temperatures corresponding to 
the vacuum were taken, as so many of the tables given in 
various books differ? Would he also explain how it is 
possible to have a condensed liquid in contact with the 
vapour from which it has been condensed when the liquid 
is at a higher temperature than the vapour ? 

If the pressure in the top chamber of the ‘‘Contraflo” 
condenser had been appreciably higher than the pressure 
in the bottom chamber, then the hot-well might have been 
at a higher temperature than that corresponding to the 
vacuum, because the greater part of the steam would be 
condensed on entering the condenser, and this cond 
steam would be led to the air-pump suction at a fairly 
hightemperature. There it would be mixed with the rest 
of the steam which had been condensed in the lower part 
of the condenser, and which would be ata fairly low tem- 
perature, and the resultant temperature would be higher 
than the temperature corresponding to the vacuum in 
the bottom of the condenser. But fessor Weighton 
states that he took the vacuum in the top of the enser 
to be the true vacuum, and, asstatedin No. 1, the vacuum 
at the top of the enser was highest in many cases. 

3. How was the amount of the circulating water calcu- 
lated or arrived at? By using the figures given as “‘ read- 
ings” and calculating the amount of the circulating water 
there is an apparent, error of from 5to 10 per cent. Take, 
for example, test No. 984 in Table II. :— 

Temperature of circulating outlet, T. = 89.5deg. Fahr. 

Temperature of circulating inlet, T; = 45.3 deg. Fahr. 

Temperature of difference = 44.2 deg. Fabr. 

.*. each pound of circulating water extracted 44.2 
B.T.U. from the steam. 


-| radiation, but with 





Temperature of steam entering condenser T- = 102.5 

deg. Fabr. 
otal heat of 1 1b. of steam at 102.5 deg. Fahr. from 

$2 deg. Fuhr. = 1113.15 B.T.U, 

Hot-well temperature T, = 93.4 deg. Fahr, 

-. each pound of water in hot-well bad 938 4 — 32 
B.T.U. = 66 4 B.T.U. 

Heat abstracted from each pound of steam = 1113.15 
— 66.4 B.T.U. = 1046.75 B T.U. 

Quantity of steam condensed, W = 1660 lb. per hour. 

‘Total heat abstracted from steam = 166) x 1046.75 
B.T.U. per hour = 1,737,605 B.T.U. ae _. 


uz lb. per 


-"» quantity of circulating water = 
hour = 39,312 1b. per hour. 

Quantity of bye) | water given, Q = 35,584 lb. per 
hour ; difference = 3728 Ib. 

Apparent error = 10.47 per cent. 

The above calculation takes no account of heat lost by 
the smali temperature difference 
between the ;lant and the surrounding air this cannot 
have been much. : 

4. In his conclusions, Professor Weighton in No, 4 
states that the temperature of the circulating water 
leaving the condenser may be higher than the tempera- 
ture corresponding to the vacuum, which would appear 
to mean that heat may pass from a body at a low tem- 
perature to another body at a higher temperature. 

Doubtless Professor — has an explanation for 
the points raised above, which explanation I trust he 
will make public, so that the information to be derived 
from those tests may be fully available for the proper 
design and proportions of surface-condensers. 

Yours faithfully; 
Joun A. McLay. 

577, Stretford-road, Old Trafford, Manchester, 

May 1, 1906. 





ELECTRIC TRACTION ON SWEDISH 
RAILWAYS. 
To THE Eprror or ENGINEERING. 

Srr,—In your issue of March 9 yot published an 
article entitled ‘Electric Traction on Swedish Rail- 
ways,” which contains calculations showing very bad 
economical rasults for electric traction compared with the 
present method of hauling trains. 

The figures given in this article about the annual cost 
of electric traction of the Swedish railways are wrong and 
much too high. The calculations are based on some 
figures concerning watt-hours per ton-kilometre, published 
in the technical Press in connection with suburban rail- 
ways with frequent stops, and trains consisting of one or 
two motor-cars. As the average distance between the 
stations on the Swedish railroads is large — something 
about 10 to 15 kilometres—and, of course, long trains are 
to be used, the real figures for watt-hours per ton-kilo- 
metre will be much less than those given in the article. 
The calculations contain also many other faults, due to 
their source. I, as well as the other members of the 
Administration of the State Railways staff, have also, in 
a statement to the Administration of the State Railways, 
proved the errors of the calculations and the absolute 
worthlessness of the results. 

Concerning the question of the cost of electric traction 
on the Swedish State Railways, no other official report is 
yet published than my preliminary report of 1902. More 
recent investigations of different main lines, provided 
with power transmission from waterfalls, have given as 
their result an annual cost for electric traction, inclading 
interest and amortisation of the new investment, a little 
less than the present cost of transportation with steam 
locomotives. 

" Ros. DAHLANDER, 
Chief Engineer of the Electric Traction 
Department of the Swedish State Railways. 
Stockholm, April 25, 1906. 





. Institution or MecuanicaL Excingers —The annual 
dinner Of this Institution was held on the 26th ult., at 
the Hotel Cecil. Mr. Edward P. Martin (the President) 
occupied the chair, and the company, nambering about 
270, included Mr. Justice Darling, Sir Francis Mowatt, 
Sir W. H. M. Christie, Sir R. Melvill Beachcroft, Cap- 
tain Sir G. R. Vyvyan, the Agents General for New South 
Wales, Queensland, vivre. Western Austra'ia, South 
Australia, and Tasmania, ewe F. W. Benson, 
C.B., Mr. Alfred Baldwin, M.P.; Professor T. E. Thorpe, 
Dr. J. A. Ewing, and Dr. R. T. Glazebrook. Sir Francis 
Mowatt, in proposing the toast of ‘‘ Kindred Societies,” 
alluded in appreciative terms to the reports which had 

a ome | the committee appointed to inquire 
into the Royal College of Science and the School of Mines, 
and also the committee—presided over by Sir William 
White—to consider the best mode of instruction for 
engineers. The recommendation of the first of these 
committees had been accepted by the Government, and 
the generous support promised by various public bodies 
had enabled it to draw up a scheme for the establishment 
of an Imperial Central College of Technology atid Applied 
Science, which would be under the control of a y 
thoroughly representative of the various interests con- 
cerned, and also in close touch with the scientific require- 


ments of the age. With to Sir William White's 
committee, it vided a scheme for the education 
of i and he hoped that its recommendations 


would also be accepted. Mr. John A. F. Aspinall pro- 

“Our Guests.” Sir William White, in responding, 
said that the Government support of the scheme of 
education on the financial side would never have been 
what it was but for the knowledge and influence of the 
man who was at the Treasury fur so many years—Sir 
Francis M »watt. 
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THE TECHNICAL TRAINING OF 
ENGINEERS. 

In our last issue (see page 556 ante) we gave 

some particulars of the recently-issued report of 

| the Institution of Civil Engineers on the ‘‘ Educa- 

tion and Training of Engineers.” We then dealt 

chiefly with the first section of the report—that 





© which referred to the question of ‘‘ Preparatory 
1 | Education in Secondary Schools.” It now remains 


to consider the three remaining sections, which 
are entitled respectively :—‘‘ Training in O 

Workshops, Factories, or Works,” ‘Training in 
Universities and Higher Technical Inatitations,” 





and ‘* Post-Graduate’ Work.” The Committee 


:—* Hardness beca 


found it desirable to take these three sections 
together. 

As in the case of the first section, the Committee 
determined to obtain the opinion of a number of 
persons who were thought to. be best qualified to 
give sound guidance on these problems. A schedule 
of questions was framed, and in these were em- 
bodied certain conclusions at which the Committee 
had arrived after considerable discussion. Schedules 
containing these questions were circulated widely, 
676 being sent out amongst engineers, iron and 
steel manufacturers, naval architects and ship- 
builders, and professors, or those engaged in 
teaching. Only 267 replies were received in all— 
a small number considering the mevcorolg ‘of the 
subject ; moreover, repeated ap lications were 
necessary before the inquiry could be completed. 
In all matters the boy of average ability had to be 
conside 

The replies to the inquiries show a considerable 
diversity of opinion among those engaged or in- 
terested in engineering matters. This need not 
cause surprise, for engineering education is really 
a new subject, which has grown into prominence 
since the majority, probably, of those consulted 
have passed the era of pupilage. At first sight the 

roblem seems simple, and it is only when brought 
ace to face with details that one recognises how 
much there is to be said both for and against what 
might appear the most obvious suggestions. There 
is no royal road to learning, nor to a system of 
learning ; we have yet to go through much discus- 
sion of rival theories, and do-much sound thinking, 
before definite rules can be accepted ; at the best 
they can be definite only under certain widely- 
varying conditions. The present report is one of 
the most valuable contributions on the subject we 
have yet received, and the Committee has certainly 
attacked its task in a thoroughly practical and 
workmanlike manner. 

One of the most fruitful sources of diversity of 
opinion in this, as in all other fresh controversies, 
is the different standpoint from which the subject 
is viewed ; and to this cause, also, may be attributed 
some of the diversity of opinion so largely expressed. 
There are indications that quite a number of pr 
form their conclusions upon conditions that 
exist. They establish an ideal, and upon this basis 
build up a theory. For instance, the view that one 
year in the workshops of an engineering factory is 
sufficient for an ‘‘ introductory” workshop course 
for a lad who has just left school. Now if a suffi- 
cient number of owners and managers of works 
were willing to give employment to students for 
one year, and if that single year could be 
under ideal conditions of instruction, it might be 
sufficient; but the conditions are: far removed 
from being ideal in actual practice. Most owners 
and managers of works will say plainly, if taxed, 
that they do not run a school, but an esta- 
blishment for the production of engineering 
articles. If the case is not always put so bluntly 
to parents and guardians, it is, we may presume, 
use parents and guardians do not think to 
raise the point. Anyone who has had experience 
in engineering workshops knows what usually takes 
place under existing conditions. The pupil is tea 
over to a foreman—the time of the owner or manager 
being too valuable for anything beyond the inter- 
view with the parent or gu uardian, and the delicate 
business of arranging the premium—and to the 
foreman the pupil is either a nonentity, an anxiety, 
or, in some cases, it is to be feared, an unmitigated 
nuisance. The iad is at first bewildered by the 
trangeness of his surroundings and his unaccus- 

coe companions, If diligent, he acquires gradu- 
ally and. by absorption an acquaintance with the 
names of things, and later a knowledge of their 
uses ; and, what is quite as necessary, if he is to 
learn anything at all, he grows accustomed to the 
characteristics and ways of thought of the workmen, 
who are his unconscious instructors. But it takes 
a good deal more than a year before he has gained 
an S- round knowlege of even the, rudiments of 
the business. If this applies in the case of ordi- 
nary premium pupils, to whom a limited choice of 
work may be allowed, far more is it the case with 
the increasing number of lads who enter by favour, 
and for whom no premium, or a reduced premium, 
is paid. They are kept pretty closely to the one 
particular operation in which they may have gained 
some skill. We-are not now considering the ordi- 
nary apprentice who enters generally after a Board 
School education, and who is supposed to learn 





manual dexterity in one particular trade. He, of 
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course, does not necessarily become an engincer, | before a boy can do much in the way of evening 


bat in most cases simply an artisan. 

The duration of works training, however, should 
be governed, to a considerable extent, by the age 
at which the lad leaves school. In engineer- 
ing, as in all higher occupations, a good general 
education is des of but although ‘ general,” in 
the sense of not being narrow, it should preferably 
be directed towards the business or profession the 
pupil is intended to follow. If a Jad leaves school 
at 15, as a few of those consulted by the Committee 
advocate, he can hardly have acquired such a firm 
gtip of what he has learnt as one who remains 
until 18, an age which others would prefer. Now 
the great complaint of engineering ‘professors is 
that their students come to thém so ill prepared 
that the first year, or longer, has to be spent in 
learning their ‘‘school.” A boy leaving school at 
15 or 16, and passing even a year in the shops, 
will, on going to college, have forgotten so much 
that he will at first be unable to profit by the 
instruction afforded ; once behind in the course, it 
is a terribly hard business to catch up again. 

The two questions to which we have made 
reference come first on the schedule the Com- 
mittee sent out. The fourth asks whether the boys 
should attend evening classes. We have shown 
that the answer to the first question (the age of 
leaving school) depends on the reply to the second; 
this hinges on the settlement of the evening-class 

roblem, which, in turn, can, in many cases, hardly 
x decided until the third question on the list is 
determined. The whole of these problems are 
further dominated by the still open question 
whether the college course or the workshop course 
should come first. This latter problem has been 
discussed again and again ; and, naturally, there is 
much to be said on both sides. We believe that 
the majority of students go to the technical college 
straight from school, and we gather that the 
majority of engineering professors and teachers 

refer this course ; because, as they say, when the 
lad gets into the workshop he ‘‘ loses the habit of 
study.” We do not ig res to repeat the argu- 
ments on the other side beyond saying that a lad 
who has never been ina works does not perceive the 
value of study; and treats the course simply as 
so much more of lessons to be learnt. Beyond 
this, technical colleges are centres of that terribly 
infectious disease for which America has supplied 
us with a popular name in ‘‘ swelled-head.” 

Perhaps the most important question to decide, 
when mapping out a course of engineering training, 
is whether the subject will be able to stand the 
strain of evening study. The fourth question on 
the Committee’s schedule asked whether it was 
desirable, having regard to the age and physical 
development of the boys, that they should be re- 
quired to attend classes for evening study during 
the introductory workshop course ; or whether this 
period should be devoted entirely to practical work 
—ordinary educational work being meanwhile sus- 
pended. 

To this inquiry 55 per cent. of those appealed to 
considered evening study preferable ; 33. ver cent. 
were opposed to it ; three per cent. advised evening 
study with shorter working hours; two wisely 
said it depended a individuals ; and five made 
‘* other replies.” ‘The pith of the matter rests in 
the reply of the cautious two; and it is for the 
parent to decide whether his son has the strength 
of constitution, physical and moral, to rise at five 
or half-past, to spend a long day in hard bodily 
work, and then devote his short evening to mental 
In this matter moral force is doubtless 


exercise. 
of more importance than physical ; but the mistake 
should not be made, as it so often is, of considering 


that the available energy for mental and bodily 
activities is kept in water-tight compartments. 
Putting aside the demand: ef sleep, which should 
be regarded as physical, the brain is less able to 
receive imprecsions after exhaustive bodily labour 
than when the muscles—which, like the brain, are 
nourished by the blood—have been untaxed ; and 
this is especially true of lads who may be still 
growing. Nevertheless, it is possible for a lad of 
inflexible determination to do much in the way of 
evening study, even when physically exhausted ; 
but it is rather a dangerous experiment, and may 
be carried out at the expense of both mental and 
bodily vigour. 

We are, however, considering the average youth, 
whose determination to study is not always in- 
flexible. Taking a general view, it may be said a 
certain amount of hardening in the shops is needed 








study, although he may get through a Jittle to help 
keep his earlier teachings in memory. After six 
months he will have grown more accustomed to 
rising at five or half-past, and working all day, and 
might make a commencement; but it will take 
nearly, if not quite, a year before he will be able to 
extend his study period to a full evening course. 

Taking all the points we have dealt with into 
consideration, it would seem that one year is alto- 
gether too short a period for the preliminary work- 
shop course. It should extend at least to two 
years, and“for gaining a working knowledge—-we 
are, of course, speaking from an educational point 
of view only—of the various departments three 
— would not be, by any means, too long. 

hatever the duration of the workshop course, 
however, it should be taken immediately after 
leaving schoo], supposing always that it is to be 
accompanied by adequate study. It is sometimes 
difficult to get young men back to what looks to 
them like school after they have, as they think, 
become ‘‘ practical engineers.” ‘‘ Swelled-head ” 
develops in the shops as well as in the schools. 

The Committee, in their report, deal with an 
introductory workshop course, and it may be sug- 
gested that three years approaches more nearly to 
an apprenticeship than to an ‘ introductory” 
course; but here we are brought face to face 
again with available conditions as opposed to 
desired ideal circumstances. The practical point 
is whether owners and managers of works will 
take in young men for a twelvemonth’s period. No 
doubt a good many would were a sufliciently 
tempting premium offered ; but the premium system 
is happily going out of fashion, and in many cases 
those firms who look to premiums for pupils are by 
no means the most desirable. In Glasgow, where, 
largely, the winter is devoted to college, and the 
summer to works, the arrangement is said to work 
well on the whole, but here there are disadvan- 
tages ; at any rate, it has not spread to any con- 
siderable degree elsewhere. Although the ‘‘ sand- 
wich system” has its good points, chopping and 
changing is unsettling, and is very inconvenient 
from the labour point of view. 

The Committee, however, agree that the year's 
introductory course should be given, and the 
majority of those consulted support the view. 
They then go on to consider whether the intro- 
ductory course should be followed by study in a 
technical college before specialising; whether it 
should be followed by practical training; or 
whether workshop and college should alternate. 
Sixty-four per cent. of those consulted considered 
college training should follow the introductory 
year ; el ta cent. gave their — in favour of 
the introductory course being followed by a period 
of practical training. The latter appears to be—if 
by ‘‘ practical training” is meant workshop training 
—the usual course now followed when the work- 
shops follow the school ; and under generally exist- 
ing conditions it seems the better, if theoretical 
knowledge can be kept up by evening study 

In regard to the remaining alternative, which has 
become known as the ‘‘ sandwich system,” or the 
‘*Scotch mixture,” 63 per cent. considered it desir- 
able, 29 per cent. were opposed to it, the others 
being doubtful. It is a little difficult to know 
whether those voting in favour of this system did 
so preferring it, or otherwise, to the plan of going 
to college immediately after the introductory year 
at works. It will be seen that 64 per cent. were in 
favour of one alternative, and 63 per cent. were for 
the other. The sandwich system that is best 
devised to give favourable results is that in which 
the layers of practical work in the factory and 
theoretical instruction are obtained by evening 
classes during apprenticeship. It is, however, 
strong meat ; not by any means jam sandwich, and 
may not suit all constitutions. The workshop 
training having been completed in this way, the 
college course may follow, after which an effort 
should be made to get employment in the drawing- 
office of a good firm. ‘These remarks apply to 
mechanical engineering. For civil engineering 
the conditions are different, and in many respects 
easier ; but it should be remembered that the civil 
engineer—the one who has to deal with the con- 
struction of railways, canals, docks, and structures 
of a like nature—is immensely helped by a sound 
knowledge of the design and working of mechanical 
appliances. This is a point that hardly needs 
urging, but is neglected by too many civil engi- 
neering students. 








The Committee strongly recommend efficient jn- 
struction at college in engineering drawing, 
testing materials, and in the principles underlying 
metallurgical processes. They are of opinion ti; 


for those who have spent one or two years in 
mechanical engineering shops workshop practice 
should not be followed. This, no doubt, is sound 


in general principle, but it does not mean that 
the college workshop should be swept away en- 
tirely, with its machine-tools, benches, and even 
experimental engine, as some have advocated. The 
student who has spent two or three years in works 
may be supposed to have a fair knowledge of the 
usual kinds of machine-tools ; but in college work- 
shops, if properly administered—not by any means 
always the case—a good many things may be learnt 
that have not come within the knowledge of even a 
three years’ apprentice. It may not be desirable 
to put alad who has been in works to plain turning 
and ordinary operations of that nature ; but the 
superintendent, if efficient, can tell the student 
the ‘rcason of many things, rather than just 
how to do them. The professor would also 
take care that the workshop practice should affurd 
practical examples of class-room teaching, to the 
great advantage that practice would follow. theory 
while the latter was still fresh in the minds of 
pupils. Abstract priaciples, unless enforced by 
physical examples which appeal to the senses, are 
soon forgotten ; a thing seen, and still more done, 
sticks in the mind ; things only heard or imagined, 
perhaps dimly, soon pass out of the mind. 

There are a good many more points that might 
be discussed in this valuable report, and we shall 
have occasion to return to the subject in the future. 
In the meantime it would be ungracious to con- 
clude this article without giving expression to the 
thanks the country owes to Sir William White 
and the members of the Committee who worked 
with him for the benefit they have conferred on 
the engineering industry by their disinterested 
labours. 








FRENCH SHIPPING SUBSIDIES. 


Tue steps which have been taken in France with 
a view to promote the shipping interests of the 
nation have been various, but none seem to have 
given satisfaction. The first we find recorded is 
the law of 1866, which provided a reduction in the 
duty charged on foreign-built ships, and the admis- 
sion into France, free of duty, of foreign material 
to be used in shipbuilding. The law of 1881-1882 
granted a subsidy on French-built ships, based 
upon the sum the material used in the construc- — 
tion of such ships would have yielded in Customs 
duties had it been imported. In 1893 the clause 
relating to foreign-built ships was cancelled at 
the request of the French shipbuilders ; the latter 
were, no doubt, the gainers by the new arrange- 
ment; but in consequence of the law of 18%, 
French shipping suffered a set-back, against which 
it has been struggling ever since. The law of 1895 
limited the subsidies to two: one for shipping, to 
encourage trading by French ships flying the French 
flag, and one for shipbuilding, to keep foreign-built 
ships out of the French carrying service. It led to 
a heavy outlay of public funds ; on the other hand, 
its results were of such a comparatively meagre 
nature that the French Parliament took steps to 
abrogate it and replace it by new legislation. The 
law of April 7, 1902, which replaced that of 1893, 
provided three kinds of subsidies. The compensa- 
tion d’armement was paid to steamships of foreign 
construction, at the rate of 0.5d. for a minimum 
of 2000 tons, ranging down to 0.2d. for 4000 to 
7000-ton ships, and for ships over 7000 tons, 
per ton gross total measurement and per day 
of foreign trading under the French flag. The 
prime a la navigation was paid to all French-built 
ships, at various rates per 1000 miles, per ton gross 
measurement. The maximum carrying capacity on 
which the subsidies were based was 7000 tons for 
steamers and 1000 tons for sailing 4 No 
encouragement was given, therefore, for building 
ships of higher carrying capacity. The total sum 
provided the law of 1902 for covering the 
shipping subsidy of steamers and sailing ships 
amounted to 150,000,000 francs (6,000,000/.), 2nd 
it was reckoned by the authority who framed the 
law that this sum would be sufficient to last over 4 
period of twelve years. Subsidies had either been 
paid or claimed for the total amount in question 3s 
earlyas November 1, 1903. The third form of subsidy 
was the prime dla construction, to be granted over 4 
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riod of twelve years to 300,000 tons gross of 
French. built steamers, and 100,000 tons gross 
French-built sailing ships. The total sum payable 
as shipbuilding subsidies was not to exceed 
50,000,000 francs (2,000,000/.). “At the same date, 
November 1, 1903, there was still available about 
half this sum ; but the credit for shipping subsidies 
having run out, as stated above, French shipbuild- 
ing slacked down considerably. 

Such is a very brief historical review of the 
attempts which have been made in France with the 
object of organising the shipping trade of the 
country. It is hoped the new law, dated the 19th 
ult., will meet with better success. 

This new law first provides shipbuilding sub- 
sidies for ships, the hulls of which are of iron or 
steel, at the rate of 145 francs (dl. 153.) for 
steamers, and 95 francs (31. 15s. 5d.) for sailing 
ships, per ton gross measurement. The grants are 
to decrease annually during the first ten years by 
450 francs (3s. 6d.) for steamers, and by 3 francs 
(2s. 44d.) for sailing snips, the subsidies, at the 
expiration of the first ten years, to remain at 109 
francs (41.) for steamers, and 65 francs (2/. 11s. 8d.) 
for sailing ships. 

For wooden ships the grant amounts to 40 francs 
(1l. 11s. 104.) for those of 150 tons and over, and 
30 francs (Ll. 3s. 10d.) for those of under 150 
tons, per ton gross measurement. 

When a ship is lengthened, or enlarged, with a 
view to increase its carrying capacity, it will be 
paid a subsidy on the number of tons by which it 
has been increased, and at the above rates. 

The subsidies are to be payable, for a new ship, 
during the year in which it is registered, in the 
case of a ship for the French mercantile marine, 
or during the year it commences service, if the 
new ship is fora foreign shipowner. In the case of 
a transformed ship, the subsidy is due during the 
year in which it resumes its service after altera- 
tion. 

Under this law a subsidy on the steam-engines, 
on accessory machinery, pumps, dynamos, winches, 
ventilators, fitted new on steamers and sailing 
ships, and on boilers and piping, will be paid at the 
rate of 27.50 francs per hundred kilogrammes (111. 
per ton). This subsidy is to decrease annually during 
the first ten years by 0.75 franc (6s. per ton), and is to 
remain at the expiration of the first ten years at 20 
francs per hundred kilogrammes (8/. per ton). The 
latter rate is to be that for all new machinery 
and mechanical parts used in improving or repair- 
ing the ships. Of the amount thus earned as 
subsidy, seven-tenths are payable when the ship is 
registered in the French service, or when it bes 
started on effective trading, if it is not destined for 
the French service. The balance is only paid to 
ships flying the French flag, as follows :—Two- 
tenths after one year from the date of their register, 
and the remaining tenth the following year. 

The second subsidy provided for is a shipping 
subsidy. This will be paid to all sea-going ships, 
whether French or foreign-built, flying the French 
flag, for distant trading or international coasting 
trade, registered as French, in the case of foreign- 
built ships subsequently to the ing of the law, 
and less than two years old when they are thus 
registered if foreign-built. The rate per day of 
service per total ton gross is 0.4d. for steamers up 
to 3000 tons, 0.3d. per ton in excess for 3001 to 6000 
tous, and 0.2d. per ton in excess over 6001 tons. 
Sailing ships are to receive 0.3d. up to 500 tons ; 
0.2d. per ton in excess from 501 to 1000 tons; 
and Q.1d. per ton in excess over 1001 tons. This 
subsidy will cease when a ship has completed its 
twelfth year. 

lhe following speed and distance clauses form 
art of the mew Act, and relate to the shipping 
‘hsidy. The grants per ton, as stated above, will 
se paid per day of actual trading to the steamers, 
‘ce owners of which prove an average run per day 
‘hen in service of :—-90 miles for those which at 
c trials with half their load have obtained a speed 
c! 1 knots and over ; 85 miles for those the speed 

which has been 12 to 14 knots; 65 miles for 
\ose having run at aspeed of 11 to 12 knots ; and 
9 miles for those having run at a speed of 9 to 
‘| knots. For the sailing ships, the average run 
per day is to be 35 miles. In order to have a right 
‘0 @ subsidy, the owners have further to certify 
‘hat the ships, from the date of their leaving a 
“reach port to their return into a French port, have 
‘tansported a quantity of goods amounting in freight 
(o at least one-third their net tonnage, and that 
such an amount of freight has been carried over 


- as oe 


t 


at least one-third of the total distance run by the 
ship. 

The subsidy is to be reduced by 10 per cent. in 
the case of the ships which have not carried a 
number of tons of goods amounting to at least half 
the net tonnage over half the total distance run. 
It will be reduced by 15 per cent. for the steamers 
which at the trials, with half their burden on board, 
have run at a speed below 10 knots. The minimum 
trial speed allowed is 9 knots ; steamers which have 
not attained this speed will have no right to any 
shipping subsidy. This subsidy is to be increased 
by 10 per cent. in the case of steamers the trial 
speed of which was at least 14 knots, carrying half 
their load ; 20 per cent. for those having attained 
at least 15 knots; and 30 per cent. for at least 16 
knots. The new law makes due provision for the 

nger service, each passenger being reckoned 
or the purpose of allocating a subsidy on the basis 
of 1} tons. This includes the whole of the pas- 
senger’s luggage. 

The law is to remain in force for twelve years. 
Voyages will be reckoned as long-distance trad- 
ing which extend beyond the following limits :— 
To the south, the 30th degree of north latitude ; 
to the north, the 72nd degree of north latitude ; 
the 15th degree of longitude west, and 44th degree 
of longitude east, of Paris. Iceland and its waters, 
however, are counted as being within the limits of 
the international oie trade. 

Engineering works will only benefit by the enact- 
ments of the new law if their various works and 
their yards do not contain more than 10 per cent. of 
foreign workmen. 

Various clauses of the Acts of 1893 and 1902 are 
applicable to the new law in question, including a 
reservation with regard to the distinction between 
coasting trade and long-distance voyages, and a de- 
duction from the amounts payable in subsidies, in 
favour of various institutions connected with naval 
matters. 

The law of 1902 utterly failed in its primary 
object, which ewas “‘ to afford compensations for the 
difficulties which the mercantile marine has to 
contend with.” It became practically non-effective 
within twelve months after it was The new 
law, by which it is replaced, is framed in a much 
wider spirit ; it gives, among other encouragements, 
that of building ships of over 7000 tons burden, and 
favours increases in speed. But its satisfactory 
application will no doubt be found a very difficult 
matter, owing to its complicated nature. In the 
interest of the French shipbuilding industry it 
lacks a very necessary clause, one to stimulate rapid 
coustruction in the French yards. The situation 
created by the new law may not favour French ship- 
builditig to the same extent as it may stimulate 
French shipping. Moreover, the shipbuilding sub- 
sidies will hardly enable French yards to compete 
more favourably in the market for the construction 
of mercantile steamers for other nations, although 
this question of competition would ap to have 
been one of the aims of the authorities who framed 
the Act. On the other hand, the shipping subsidies 
may enable shipping companies to order more and 
larger craft from rans than they have hitherto 
done. Considering the period the Act is to remain in 
force—twelve years, ashort period when compared 
with the time taken, in France especially, for the 
building of a large steamer—the French mercantile 
marine will not increase much in nymbers under 
the new legislation. Part of the ships laid down 
during the period contemplated by the Act will not 
be completed in time to receive either shipbuilding 
or shipping subsidies; matters would have been 
different had the law provided for longer periods, 
especially for the shipping subsidies 





THE LAW RELATING TO TRUCK. 

Tue case of Williams and others v. North’s Navi- 
gation Collieries (1889), Limited, which was re- 
cently decided in the House of Lords, brings to 
light a strange anomaly in the law of master and 
servant. Stated in two words, the result of the 
decision is as follows :—If fines are oe on a 
workman by a court of summary jurisdiction, and 
are payable to the employer, the employer may not 
deduct such fines from his workman’s wages, but 
must still pay the wages in full. But if he refuse 
to pay wages after the fines have been imposed, 
and the workman brings proceedings in the county 
court to recover those wages, the employer may 
then set off against the claim the amount due to 





him in respect of fines! ‘*No doubt,” said the 





Lord Chancellor, ‘‘ this is an anomaly, as are the 
Truck Acts themselves, and some other Acts 
which interfere in a limited degree with freedom of 
contract. It is necessary to distinguish between 
the clauses of the Act relating to set-off in an 
action, and those relating to stoppage or deduction 
when the wages are paid. Possibly the Legislature 
thought a judge might be trusted to strike a 
balance in the rare cases where the dispute came 
into court; but the vast multitude of weekly or 
other payments which never come near a court 
ought to be regulated by a simple and wholesome 
rule-—namely, that they should be paid wholly in 
coin save for certain carefully specified exceptions.” 

A remarkable feature of this decision is that it 
is based upon the construction of a statute’ which 
was passed more than sixty years ago—namely, 
the Truck Act, 1831. It was provided by that Act 
that ‘“‘the entire amount of the wages earned by 
or payable to any artificer in respect of any lubour 
done by him shall be actually paid to such artificer 
in the current coin of the realm, and not other- 
wise ; and every payment made to any such artificer 
by his employer, of or in respect of any such wages, 
by the delivering to him of goods or otherwise 
than in the current coin aforesaid (except as 
mentioned in the Act), shall be and is hereby 
declared illegal, null, and void. It is passing 
strange that although this section has been fre- 
quently made the subject of judicial decision, the 
— whether an employer was entitled to 

educt a fine, which had been actually imposed by 
the magistrates, had never been decided prior to 
the recent case in the House of Lords. In Chawner 
v. Cummings ((1846) 8 Q. B. 311), the plaintiff was 
employed by the defendant as a framework knitter 
or weaver of gloves in frames provided by the 
defendant, and was paid according to the quantity 
of work he performed, at an agreed price per dozen 
pairs, subject to certain charges and deductions 
according to the usages of the trade. ‘Those 
deductions were a charge for frames and standing 
room, for a boy winding, and a small percentage 
when the weekly wages of the plaintiff exceeded a 
certain sum. In these circumstances, it was held 
that the deductions, being merely part of the mode of 
calculating the amount of wages, were not within the 
prohibition of the section. 

There have been many other cases which have 
gone far towards elucidating the Truck Acts; thé 
fact that the point decided in Williams v. North is 
new is probably due to the fact that for the last sixty 
years no workman ever thought of disputing his 
employer's right to deduct fines from wages. What 
will be'the next development? Suppose an employer 
simply makes a deduction of 40s. from wages with- 
out giving any reason, and only pays a workman 3l. 
when he ought to receive 5l. The workman brings 
an action for 40s. in the County Court. The em- 
ployer immediately gives notice of a set-off of 40s. 
as a fine due to him. If the plea of set-off is estab- 
lished, the workman will certainly get no costs, even 
if he does not have to pay the costs of the employer. 
The House of Lords clearly nises the right 
of set-off ; and the fact that the employer withholds 
a part of, instead of all, the wages does not seem to 
make any material difference. 





THE LATE SIR DAVID DALE,’ 
BART., D.C.L. 

It is with much regret that we have to announce 
the death of Sir David Dale, which took place at 
the Station Hotel, York, on Saturday last. The 
deceased gentleman was travelling from Cannes 
to his home in Darlington, and was taken ill in 
the train from which = had to be removed on 
reaching York. The cause of death was ‘heart 
trouble. 

Like so many other distinguished men who have 
made their mark on the commercial side of the 
engineering and iron trades, Sir David Dale was 
of Scotch extraction, being a grand nephew of that 
David Dale, merchant and banker, of Glasgow, to 
whom was due the introduction of cotton-spinning 
into Scotland. He himself, however, was born at 
Moorshedabad, Bengal, on December 11, 1829, so 
that at the time of his death he was more than 
seventy-six years old. His father was an official 
of the old East India Company, being their political 
resident at Moorshedabad + a died whilst his son 
was an infant, and his widow settled with her child 
in Darlington, with the industrial pr of which 
the latter was destined to be intimately associated. 
The earlier half of the last century was in many 
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= the day of the young man. The. late Sir| of its prosperity. Sir David Dale made few contribu- | David Dale made the suggestion which led ji 
Willia i 


m Fowler, it will be remembered, was 
managing a railway company when ‘hardly out 
of his teens, and at the age of twenty-three 
David Dale was appointed to the responsible 

ition of secretary te the- Middlesbrough and 
uisboro’ section of the Stockton and .Darling- 
ton Railway, where he found ample occasion for 
the development of that business tact which was 
one of his most distinguishing characteristics. 
When only twenty-nine years old, he, in conjunc- 
tion with Mr. W. Bouch, took a lease of the 
Sheldon Iron Works, making himself responsible 
for all financial matters, 
whilst his partner attended 
to the engineering side. 
The venture was attended 
with success, and the works 
were subsequently removed 
to Darlington, but Mr. 
Dale’s connection ceased 
about 1870. 

A striking testimony to 
the estimate formed of the 
young man’s business abili- 
ties at this date is provided 
by the fact that in 1857, on 
the failure of Achy oe 
Iron Company, Mr. Dale was 
ental the creditors 
of this body one of the com- 
mittee of inspectors charged 
with the control of the 
works; and when the Con- 
sett Iron Works, which were 

of the undertaking, 
came into the market in 
1864, he was appointed one 
of the managing directors 
for the purchasers — viz., 
the Consett Iron Company, 
with which he was ever 
after associated, being chair- 
man of the board up to his 
decease. He was also manag- 
ing director of the Stockton 
and Darlington Railway 
until the amalgamation of 
this line with the North- 
Eastern Railway, and in 
1881 he became a member 
of the board of the latter 
company, retaining the posi- 
tion till his death. He was 
also a tner in the vast 
undertakings of Messrs. 
Joseph Pease and Co., and 
was a director in other im- 
portant mineral companies. 

In 1869, Mr. Dale, as he 
then was, took a prominent 
part in the foundation of 
two institutions, which have 
since undergone an extraor- 
dinary development. These 
were the Iron and Steel 
Institute and the Board of - 
Arbitration for the local 
Steel and Iron Trades. 

The first suggestion as to 
an Iron and Steel Institute 
came from Mr. John Jones, 
of Middlesbrough, at that 
time secretary to the local 
Iron Trades’ Association, the proposal being put 
forward at the usual quarterly meeting of this body, 
held on September 29, 1868. The idea caught on, 
and a preliminary meeting to settle the character of 
the proposed institution was held at Birmingham on 
October 8 following, the rules of the Institution of 
Qivil Engineers being taken as a model for those 
to govern the new society. The list of members 
appointed to represent the North of England on 
the Provisional Committee included the names of 
several gentlemen of distinction. It was as fol- 
lows :—Edward Williams, I. Lowthian Bell, David 
Dale, James Morrison, Bernhard Samuelson, W. R. 
Innes Hopkins, Charles Bagnall, and John Jones. 
The Duke of Devonshire was appointed first presi- 
dent of the Institution, and Me David Dale was 
elected honorary treasurer, a position which he con- 
tinued to hold till his election as president in 1895. 
The new society was a success from the start, 
attracting 287 members in its first year ; and each 
succeeding twelve months has seen a steady increase 





tions to its proceedings. He was in no sense a 
skilled metallurgist or engineer himself, but he 
could appreciate and make use of technical ability 
|in others. His firm of Messrs. J. W. Pease 
and Co. were, we believe, the first to instal 
by-product coke ovens in this country, and it 
| was in connection with these that the deceased 
gentleman made almost his only contribution to 
the discussions at the general meetings of the 
| Institute. 

He was President of the Institute from 1895 to 
1898. His presidential address is in the main a 
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retrospect reviewing the fundamental changes which 
had been effected in the steel and iron trades since 
his first association with them. In this address he 
also dealt with the importance of technical know- 
ledge, reminding his audience that both Siemens 
and mer had to start works of their own, 
as the so-called practical men of that date proved 
incapable of mastering the difficulties inherent to 
the infancy of the new departures. In the latter 
portion of his address he dealt with the future of 
the manufacturing industries of this country, and 
was of a somewhat pessimistic frame of mind, due 
partially at least to the labour troubles then either 


existing or impending. 

As already stated, his attention had been called 
at a relatively early period of his career to the 
imperative necessity of devising some less vicivus 
and destructive method of settling wages’ disputes 
than that of the strike or lock-out. In the early 
‘sixties one or the other complaint was almost 
chronic in the iron trades, and finally, in 1868, Sir 





|the succeeding year, as stated, to the formatic) 
‘of the Board of Arbitration and Conciliation {,, 
the Manufactured Iron and Steel Trade of the 
North of England, the first board of its kind to 
come into existence. Of this he was at onc 
appointed chairman, largely due to the san: 
| qualities of patience, tact, and decision, to which 
|is to be attributed the success of Mr. Dale in 
his vast business undertakings. As a result 
similar boards were soon established in th 
other iron-making districts of the country, with 
a notable reduction in the amount of friction 
between masters and men. 
Other trades followed suit : 
and on the formation of 
a Board of Conciliation 
for the County Durham 
Coal Trade, Sir David was 
once again elected to the 
post of chairman, a_posi- 
tion he continued to hold 
till his death. Perhaps the 
happiest idea of the original 
Arbitration Board was the 
introduction of the sliding 
scale, by which the rate 
of wages was governed by 
the selling price of the 
commodity produced. The 
idea had been in the air 
for some time, but we 
believe it was first given 
practical form in 1871, 
when Sir David, then Mr. 
Dale, arranged that. which 
for so many years abolished 
all disputes as to rates of 
pay in the North-Eastern 
manufactured steel and iron 
trades. A similar scale 
governing the wages of 
blast - furnace. men was 
arranged in 1879, and the 
method was alse largely 
adopted in the coal-fields. 

It is of interest to note 
that the title of the Board 
showed that it was the 
intention of the founders 
to conciliate as well as 
arbitrate — that is to say, 
to inquire into and meet 
grievances before these had 
become so insistent, that one 
or other of the parties in- 
volved had begun to lose 
temper. We believe we are 
correct in asserting that 
this function of the Board 
was considered to be of ex- 
treme importance by Si 
David Dale. 

Sir David also served on a 
number of Royal Commis- 
s#ions—viz., that on Trade 
Depression, 1885-6 ; Min- 
“ig Royalties, 1889 - 93 ; 
and Labour, 1891-4, being 
in the latter case chair- 
man of one of the three 
sections. He was also a 
member of the English 
Commission to the Berlin 
Conference in 1890. In 1895 he was created a 
baronet. 








PROGRESS ON THE GREAT WESTERN 
RAILWAY. 


THE opening years of the new century have, in 
the history of this important British railway, been 
characterised by a remarkable awakening from the 
apathy which, unfortunately, enshrouded its opera- 
tions during the ‘eighties and ‘nineties. New con- 
struction, new engines, new stock, new services, 
and, above all, a new spirit of enterprise and de- 
velopment worthy of the best traditions associated 
with British commerce. It is sometimes urged 
chiefly by those who do not take the trouble to 
closely investigate the facts—that the majority ©! 
such enterprises do not pay, and that a line should 
just sit still and wait until increased traffic appears 
of its own accord, forgetting or oblivious to the 
fact that even if the traffic did spontaneously 
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appear, it would certainly find the available accom- 
modation entirely unfitted to cope with its demands. 
That the progressive policy adopted by the Great 
Western Railway does pay must be self-evident to 
anyone who has studied the traffic returns and 
noted the large increase in receipts which has 
taken place during the last few years. In 1900 the 
gross receipts for the twelve months totalled 
11,351,773i. ; last year the amount was 12,342, 1811., 
or a total increase for the five years of approxi- 
mately one million pounds. Still, it may be argued 
that this large increase has only been obtained at 
the cost of ruinous traffic ex , or a cutting 
down of the sums which should have been spent 
on up-keep, maintenance of.way, &c. Let us 
examine the figures. Taking the five most impor- 
tant English lines for comparison, we find that 
during the past year the amount.spent under the 
heading of ‘‘ Traffic Expenses” is lower than that 
of any of its competititors, with the. possible excep- 
tion of the London and South-Western Railway. 


Traffic Expenses. 
Pence per Per Cent. of 
Train-Mile. Receipts. 


Great Western a .- 10.50 17.71 
London and South-Western 11.00 16.24 
Great Northern ”. sea: 21.79 
Midland ie = oon, ae 22.69 
North-Eastern se se 18.11 
London and North-Western 17.34 23.13 


When we examine the figures relating to mainten- 
ance we find that the Great Western Railway, so 
far from cutting down its expenses, actually spends 
more than any of the other lines. — 

Maintenance of Permanent Way and Stations. 
Per Cent. of 


Receipts. 
Great Western... oa _ ie 11.78 
North-Eastern... 3 ex Ws: 11.10 
London and South-Western... re 10.07 
London and North-Western ... sis 9.70 
Midland ... sa me hn -s 8.66 
Great Northern ... sl - ie 8.44 


If we turn to the ratio of expenses to receipts, 
which gives, perhaps, the best indication of the 
material prosperity of a line—we find that the per- 
centage in the case of the Great Western Railway 
—namely, sixty-two, is lower than that of the 
majority of the great lines ; and, further, it is the 
only line, with the exception of the Great Northern 
Railway, which has decreased its ratio during the 
period indicated. 

From time to time we have published in these 
columns full details of some of the best work 
being performed by the express trains on this 
line. Just two years ago* we recorded an un- 
usually fine run achieved by the 12 o'clock up 
express from Bristol to London, together with a 
diagram of the gradients on this portion of the 
main line. This train is timed to cover the 117 
miles 49 chains in 120 minutes, an average booked 
speed of 58.8 miles per hour. The average every-day 
working of such a train is a very good criterion of the 
efficiency of the line in general, particularly in regard 
to its traffic department, and likewise of the capacity 
of its locomotives. Of course, during the winter 
months loads are light, and it is rare for this 
train to exceed ten bogie coaches ; but it should be 
remembered that winter also brings gales, greasy 
rails, and fogs, when time-keeping is perhaps quite 
as difficult a matter as when taking heavier loads 
on a fine summer day. We are enabled’ to pub- 
lish, in the accompanying table, a schedule of 
the time kept during three of the winter months, 
the average load throughout being about 190 
tons, allowing 24 tons for an eight-wheeler and 
38 tons for a 12-wheel dining-car ; these weights 
being, if anything, rather under the mark. The 
column headed ‘* Delays” refers to signal checks 
and permanent-way speed reductions. It should 
be noted that the time given for arrivals at 
Paddington show when the train arrived late, but 
not when it arrived before time. From personal 
observation, and from inquiries made of the officials, 
we should say that quite 50 per cent. of the arrivals 
given as “‘right time” really represent ‘‘ before 
time,” it being no infrequent occurrence for this 
train to get in four or five minutes early. It is 
impossible to give the exact time of arrival, as 
neither guards nor engine-men ever book a train as 
arriving ahead of schedule. 

The engines working this train are exclusively 
Mr. Churchward’s latest six-coupled and ‘‘ Atlantic” 
classes, neither Mr. Dean’s **singles” nor the 





* See ENGINEERING, vol, Ixxvii., page 612, 





Table showing the Working of the 12 Noon Bristol to 
Paddington Express (vid Badminton). 


| Speed, | Speed, 
Delays. Load. | Exclusive | Inclusive 


Bristol, | London, 
Dag of Delays.\of Delays. 


Arrive. 





p-m. | minutes tons m.p.h. | im.p.h. 

12.23 2.21 2 - 240 bas | 60.7 
12.0 2.0 4 216 60.8 | 6588 
12.5 2.0 2 168 62.4 61.3 
12.3 2.0 168 60.8 60.3 
12.0 2.0 216 58.8 68.8 
12.7 24 192 60.3 60.3 
12.15 2.6 2 144 65.3 64.1 
12.6 2.0 144 61.8 61.8 
12.5 2.0 3 168 63 613 
12.4 2.0 3 168 62.4 60.8 
12.7 2.9 6 264 60.8 57.8 
120 20 2 144 59.7 58.8 
12.0 2.4 2 144 57.8 56.9 
12.0 2.0 168 5.8 | 58.8 
12.0 2.0 144 588 | 588 
12.2 2.0 144 59.7 69.7 
12.0 2.0 1 216 59.2 58.8 
12.2 2.0 144 69.7 | 59.7 
12.6 2.0 2 144 63 61.8 
12.0 2.0 fas 144 58.8 58.8 
12.4 2.0 2 168 61.8 60.8 
12.9 2.3 5 144 64.7 61.8 
12.24 2.22 9 192 64.7 | 59.7 
12.0 2.0 “ 163 588 | 688 
12 10 2.9 4 12 | 613 | 592 
12.45 2.42 8 120 | 64.7 | 608 
12.5 20 ba 144 61.3 | 6L3 
12.2 2.2 5 168 61.3 68.8 
12.6 2.5 & 278 59.2 59.2 
12.0 20 144 58.8 53.8 
12.3 2.0 1 182 60.8 59.7 
12.1 2.0 5 168 61.8 59 2 
12.0 2.0 se 158 58.8 58.8 
12.0 ¥.0 ad 158 58.8 58.8 
12.8 2.4 4 230 63 60.3 
12.0 2.0 8 144 60.8 58.8 
12.0 2.0 A 158 61.8 58.8 
12.0 2.0 7 144 62.4 58.8 
12.0 2.0 158 £88 58.8 
12.3 2.0 + 144 62.4 60.3 
12.6 24 26 59.7 59.7 
12.2 2.0 2 144 60.8 59.7 
12.0 2.0 a 158 68.8 58.8 
12.2 2.0 e 144 59.7 59.7 
12.0 2.17 417 206 68.8 51.5 
122 2.4 11 144 63.5 57.8 
12.6 2.6 7 182 62.4 68.8 
12.0 2.0 2 144 59.7 58.8 
12.2 2.0 6 182 63 59.7 
12.8 2.1 5 168 65.8 62.4 
12.9 20 4 206 60.8 58.8 
2.3 2.2 a) 230 64.1 59.2 
12.0 2.2 8 182 61.8 57.8 
12.6 2.0 192 61:8 61.8 
12.7 2.4 4 278 62.4 60.3 
12.0 2.0 7 192 62.4 58.8 
12.4 2.0 ee 192 60.8 60.8 
12.10 2.9 1 25 59.7 59.2 
12.3 21 5 168 62 4 59.7 
12.6 2.0 2 182 63 61.8 
12.5 2.2 3 168 61.8 60.8 
12.0 2.2 5 206 60.8 67.8 
12.15 218 6 192 60.3 57.3 
a 7 os 2 254 62.4 | 61.38 
123 | 20 4 216 62.4 60.3 
1222 | 20 pes 182 59.7 59.7 
1219 20 3 192 65 9 64.1 
12.13 2.5 2 230 641 63 

12 10 2.1 2 168 64.7 63.5 
120 20 o 158 58.8 58 8 
121 20 4 192 613 59.2 
12.1 2.0 2 158 60 8 59.2 
121 20 ¥ 168 59.2 59.2 
126 2.1 : 206 61.8 61.3 
12.7 2.0 2 168 63.5 62.4 
12.0 2.12 20 158 63 53.4 
12 12 2.7 7 168 65.8 61.3 
12.12 | 210 6 206 63 59.7 
12.5 2.0 4 168 63.5 61.3 
12.11 2.22 17 230 61.8 58.8 
122 2.0 2 144 60.8 59.7 
121 2.0 4d 158 61.3 592 
12.12 2.3 ee 67.3 63.5 


French compounds ever being used. On only one 
occasion throughout the period in question was any 
time lost by the engine itself, and then it was only 
a matter of two minutes, due to priming of the 
boiler. The summary of results is as follows : 


Number of runs timed ... sl ws 
Number whose average speed exceeds 


60 miles per hour = ate 58 
Miles per hour. 

Fastest run, including delays ... ke 

Slowest run “a a he 3) a 

Fastest run excluding delays ... - Oe 

Slowest ,, *. ee we oe | 


Such figures as these are, we think, something 
of an object-lesson. The present writer well remem- 
bers, not many years ago, advocating that the time 
had arrived when the more important commercial 
centres might advantageously be connected with 
the Metropolis by a service of trains booked at a 
start-to-stop speed of 60 milesan hour. The sug- 
gestion was treated with a certain amount of con- 
tempt, the arguments put forward against the pro- 
posal being, first, that it would not pay; secondly, 
that it would be impossible to keep time through- 
out the year owing to heavy loads in summer and 
bad weather in winter ; and, finally, that the public 
had no desire whatever to travel faster than the best 
trains of that date. But we cannot afford to sit 
stiJl in these days ; and here we have, in effect, 





such a service, for our figures show that, owing to 
the large margin of power by the en- 
gines, it is possible to keep time in spite of all the 
difficulties of load and-weather. It will be noted 
that even the heaviest trains worked—namely, those 
loaded to 250 tons and, over—ran well above the 
60 miles an hour average ; and nobody can deny 
that 278 tons at 624 miles an hour is a fair test. As 
to whether such a service pays, it will suffice to 
mention that when first inaugurated this train was 
officially limited to six bogie coaches, now it averages 
eight in winter and as many as the engines can take 
in summer. 

Is it too much to hope that some of our slacker 
lines will take note of these results ? Comparisons 
are proverbially odious, yet they are sometimes 
instructive ; and we cannot refrain from remarking 
that in this year of grace travellers on the South- 
Eastern and Chatham Railway have to pay high 
fares for the privilege of travelling in the Dover 
boat expresses, which cover the 75} miles in 101 
minutes—at the heroic speed of 44.8 miles an hour. 








CONTRACTS WITH LOCAL 
AUTHORITIES. 
Tue extension of municipal trading into a large 


number of different channels leads to the con-' 


templation of a very important aspect of municipal 
life. _We refer to the question whether, and how 
far, councillors who are themselves interested in 
commercial transactions are entitled to take part 
in the councils of a local government body who 
may have contracts to dispense. That an alder- 
man, or a county or district councillor, should be 
placed in a position where private interest may 
conflict with public duty is a necessary, but un- 
fortunate, incident in local government. In the 
Imperial Parliament the contractual obligations of 
the Government are on so large a scale that the 
question whether a member is interested scarcely 
ever arises. In those local parliaments which may 
be numbered in their hundreds throughout the 
land questions of supply are bound to crop up 
from time to time. Who is to be the contractor ? 
Councillor Jones may be the only butcher in the 
district who can undertake to supply the workhouse 
with meat. Is he to resign his seat or lose the 
contract ? 

Seeing that these questions are of considerable 
importance to engineers and engineering contractors, 
a short discussion of the statute and case law upon 
the subject may be found useful. 

It is provided by the Municipal Corporations 
Act, 1882, Section 22 (3), that a member of the 
council shall not vote or take part in the discussion 
of any matter before the council, or a committee, in 
which he has, directly or indirectly, by himself or 
by his partner, any pecuniary interest. It will be 
noticed that this section does not disqualify for 
membership. 

Further provisions upon the subject are to be 
found in the Municipal Corporations Act, 1882, Sec- 
tion 12, and the Local Government Act, 1894. It is 
provided that in the case of a borough (including a 
county borough) and (by virtue of the Local Govern- 
ment Act, 1888) a county, a person shall be disquali- 
fied for being elected and for being a councillor if and 
while he (a). . . holds any office or place of profit, 
other than that of mayor or sheriff, in the gift or 
disposal of the council; or. . . (c) has directly or 
indirectly, by himself or his partner, any share or 
interest in any contract or employment with, by, 
or on behalf of the council. (2) But a person shall 
not be so disqualified, or be deemed to have any 
share or interest in such a contract or employment, 
by reason only of his having any share or interest 
in : (a) any lease, sale, or purchase of land, or any 
agreement for the same ; or (b) any agreement for 
the loan of money, or any security for the payment 
of money only ; or (c) any newspaper in which any 
advertisement relating to the affairs of the boroug 
or council is inserted ; or (d) any company which 
contracts with the council for lighting or supplying 
with water, or insuring against fire in any part of 
the borough ; or (e) any railway company or any 
incorporated company. 

The provisions of this section, though strictly 
construed, will not be unduly stretched. So when 
the alderman of a borough sold some iron to a 
party who had contracted to supply the corporation 
with iron railings, and who purchased the iron’ for 
the purpose of performing his contract, it was held 
that the alderman had not an interest in a contract 
with the council. In another case a plumber 
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entered into a contract with a local board to make 
certain alterations to gas fittings in a town hall. 
He employed the defendant, a builder, who was a 
member of the board, to erect scaffolding for the 

urpose of enabling him to effect the alterations. 
t was held by Mr. Justice Field that the de- 
fendant was interested in a contract with the 
board. It is doubtful, however, whether the pro- 
visions of the section are sufficiently stringent. 
Thus the fact that a councillor is interested in the 
gas company which supplies all the street lamps is 
no disqualification ; the theory apparently being 
that a greater public inconvenience would exist if 
shareholders in gas, water, and electric-lighting 
companies were excluded. 

The disqualifications of an urban district councillor 
are very similar to those of a borough or county 
councillor. The Local Government Act, 1894, 
Section 46, provides that a person shall be dis- 
qualified for being elected or being a member of a 
council if he (d) holds any paid office under the 
council ; (e) is concerned in any bargain or contract 
entered into with the council; or participates in 
the profit of any such bargain or contract, or of any 
work done under the authority of the council. The 
disqualification is subject to exceptions very similar 
to those above considered. It is provided, for 
instance, that a person shall not be disqualifled for 
being elected or being a member or chairman of 
any such council... by reason of his being inte- 
rested (c) in any contract with the council... asa 
shareholder in any joint-stock company; but he 
shall not vote at any meeting of the council .. . 
on any question in which such company are inte- 
rested, except that in the case of a water company, 
or other company established for the carrying on of 
works of a like public nature, this prohibition may 
be dispensed with by the county council. 

In the case of an urban district other than a 
borough there are a number of contracts which do 
not disqualify, and with regard to which it is com- 
petent for an interested councillor not only to take 
part in the discussion, but actually to vote. 

Where a person who is a parish councillor, or is 
a candidate for election as a parish councillor, is 
concerned in any such bargain or contract, or 

rticipates in any such profit as would disqualify 

im from being a parish councillor, the disqualifica- 
tion may be removed by the county council if 
they are of opinion that such removal will be 
beneficial to the parish (L G.A., 1894, s. 46 (3)). 

A member of a school board sold a quantity of 
gravel and sand to a contractor who was under 
contract with the board to build certain schools. 
The member knew that the sand and gravel was to 
be used in the building of the schools, and it was 
held that he had committed an offence against Sec- 
tion 34 of the Elementary Education Act, 1870, as 
having been concerned in work doneunder the autho- 
rity of the board (Barnacle v. Clarke (1900), 1 Q.B., 
279). A concealed interest in a contract made colour- 
ably in the name of another person is sufficient to 
disqualify. Where the respondent in answer to an 
advertisement had offered to supply to the council 
for twelve months certain goods at specified prices, 
and the offer was accepted, it was held that the 
advertisement, tender, and acceptance, constituted 
a contract in which the respondent had an interest 
(Ford v. Newth (1901), 1Q.B., 683). Whether the 
mere existence of a debt for goods supplied, and not 
paid for, constitutes an interest in a contract is 
doubtful. 

It appears from the decision in Millis v. Shirley 
Local Board (16 Q.B.D., 446) that a contract be- 
tween a local board and a member of that body is 
altogether void, and cannot be enforced. But this 
case does not decide whether the contract would be 
void if the member became interested in it after it 
had been made. Lord Justice Cotton seemed to be 
of ge that it would not, though the member 
= d ” prohibited from taking any benefit 
under it. 








NOTES. 


Tue Removat or Works rrom Lonpon To THE 
Country. 

Mr. W. Haze xt, of a well-known publishing house 

which has removed its printing works from London 


to the country, has been giving the London Cham- 
ber of Commerce some of the results of this change. 
These, as well as data collected from other firms 
who have taken similar action, have enabled him 
to confirm the arguments we adduced in a previous 
article (page 523 ante) in favour of the migration 


of industries from the Metropolis to less expensive 
and less crowded districts. Mr. Hazell gave the 
details of the cost of large modern factory buildings 
erected in a town of 10,000 inhabitants ; the annual 
rent, including 5 per cent. upon outlay and a con- 
siderable sinking fund, amounted to7.2d. per square 
foot of floor area, and rates and taxes to 2.4d. 
Similar premises for the same trade in London 
would now cost 1s, 4d. for rent and 4d. for rates 
and taxes per foot of floor area. This is not an 
exceptionally favourable case; we are satisfied 
that even more pronounced advantages might be 
realised. As a country factory might not be easily 
disposed of, the sinking fund is a commendable 
charge. But the lower rates, especially in rural 
districts, more than compensate for this risk. 
From the workers’ point of view the gain is equally 
marked. Assuming that the rate of wage in the 
country might be 20 per cent. less, say 32s., against 
40s. per week in London, Mr. Hazell contends that 
the difference of 8. is more than consumed in 
higher rents and in expenses of travelling between 
dwelling-house and factory. This expense increases 
when sons and daughters are at work. If workmen 
live in Central London in order to save travelling 
charges, the rent and taxes absorb more than the 
gain in wage. In the case of a provincial factory 
the workmen may live in adjacent cottages of six 
rooms, with small garden, for a rent of 6s. per 
week—a sum which would only secure two rooms 
in a mean street. Mr. Hazell hoped for much from 
the development of motor transport wagons, and 
from the inquiry as to canal traffic; but on all 
points he agreed with our previous article that great 
advantages must accrue from the migration of fac- 
tories to provincial sites, not only to the firms 
making the change, but to the workmen and their 
families, and generally to industrial economy of 
the nation. ; 


Tue Gon-Power anv Srerp or BatrTLesHips. 


Japan’s new battleship, the Katori, has, on her 
trials, marked a record in her combination of fight- 
ing power and speed. Built and completed in every 
respect for war by Messrs. Vickers Sons and 
Maxim, Limited, she represents what may be 
regarded as the highest conception, prior to the 
late war, of what a battleship should be; and 
the anticipations of the design have been more 
than fulfilled during the searching tests as to guns 
and speed made by the Japanese naval authori- 
ties in this country, terminating with most suc- 
cessful ordnance trials on Tuesday. The vessel is 
a compromise between the two present-day schools 
on the question of ordnance. aving four 12-in. 
and four 10-in. guns, all of 45 calibres in length, 
she has eight primary guns able to penetrate, at 4 
miles range, the maximum thickness of armour on 


the 12-in. pieces developed an energy at the muzzle 
of 48,000 foot-tons, and the 10-in. breechloaders, of 
27,570 foot-tons. There are four of these guns avail- 
able for both bow and stern fire, and six for broad- 
side attack. The feature is the adoption of the 10-in. 
guns in barbettes on the corners of the citadel, and 
interest was centred in the tests as to rapidity of 
their fire. Improvements by the Vickers Company 
in breech mechanism, in the mountings, and in the 
system of supplying ammunition to the guns, proved 
most effective in both calibres of guns, and it was 
found that five shots were fired from the 10-in. 
weapons in 2 minutes 8? seconds. This result 
places the gun in a most advantageous position, as 
the rate of fire equals many pieces of lighter attack- 
ing power. These heavy pieces are unequal in num- 
ber to those of some of the much larger ships now 
projected, for the Katori is under 16,000 tons dis- 
placement ; but she , in additior, twelve 
6-in. guns, which are still favoured because they 
facilitate concentration of fire owing to their quick 
acting mechanism, and their fusilade of shell may 
yse the personnel on an enemy’s ship, and thus 
indirectly win the day. The 6-in. guns in the Katori 
fired eight rounds in 522 seconds. ‘I'he muzzle energy 
roved to be about 6500 foot-tons. Thus the 
atori, with a great number of small guns, is un- 
equalled in power by any ship now in commission. 
Her speed is also unique, for on her eight-hours’ full- 
wer trial she averaged 20.22 knots, as determined 
y four runs over a long deep-sea course on the 
Firth of Clyde. On the twenty-four hours’ coal- 
consumption test, at three-fourths of the full power, 
the mean was 1.6 lb. per indicated horse-power per 
hour. As she is most effectually armoured, the 





Katori is thus a worthy addition to the victorious 





the broadside of any existing ships, for on trial]. - - - 


navy of the Mikado, and appropriately comes f re m 
the works where Admiral Togo’s flagship, the 
Mikasa, was constructed. 


Boarp or Trape Recutations ror E.H.T. 
Evectricity SupPPiy. 


For the purposes of the Electric Lighting Acts, 
extra high-tension electricity supply is taken to 
mean supply at any pressure exceeding 3000 volts. 
Heretofore extra Seb tendon supply could only be 
given ‘‘ with the consent of the Board of Trade, 
and subject to such regulations as the Board may 

rescribe ;” but now specific regulations have bee 

id down, to be read in conjunction with, and supple- 
mentary to, the regulations pertaining to the supply 
of electric energy in general. There is nothin 
very striking about the new rules, except the 
looseness of the phraseology often employed. For 
example, ‘‘an E.H.T. main shall not be brought 
into use unless... before it is used for the 
purposes of supply,” it shall have withstood the 
continuous application for half an hour of twice the 
maximum working pressure, if it is to work at less 
than 10,000 volts, or of 10,000 volts above working 

ressure if it is to work at more than 10,000 volts. 

ot the peculiarity of the official English, it 
is absurd to apply double the voltage of the system 
between the (normally earthed) outer of a concentric 
single-phase cable and earth, and yet that is how 
the regulation may be read. It seems definite, how- 
ever, that acable must be tested before use, particu- 
larly as a subsequent regulation repeats the injunc- 
tion almost verbatim, although in the second case 
the alternative is given of the line being ‘‘in the sole 
charge of the undertakers.” Worse, however, is 
the section stating that ‘‘Every portion of any 
extra high-pressure line placed above thesurfuce of the 
ground, otherwise than in a sub-station or subway 

. - « Shall be completely enclosed either in a tube 
of highly-insulated material embedded in brick- 
work, masonry, or cement concrete, or in a strong 
metal casing efficiently connected to earth.” ‘‘In- 
sulated ” is probably a misprint for ‘‘ insulating ; ” 
but the appearance of overhead lines protected in 
this way will be curious. Two separate regulations, 
differently worded, provide for earthing devices in 
connection with extra high-tension transformers. 
The future frequency for extra high-tension supply 
must be either 50 or 25 periods, and except with 
the consent of the Board of Trade, or when there 
is adequate provision for an emergency supply in 
case of breakdown of the main, no single main 
shall carry more than 1000 kilowatts. It will be 
remembered that the ordinary regulations do not 
limit the power which a single main may carry. 
As an indication of the insulation of a three- 
phase star-connected system with neutral pvint 
not earthed, ‘‘a separate electrostatic voltmeter 
shall be connected between each distinct 
circuit and earth.” There are no ‘‘distinct cir- 
cuits” in a three-phase system, and a better way 
would be to have said either that a voltmeter 
must be connected between each phase and earth, 
or between each line conductor and earth. 


THe Darmzer Motor Company (1904), Liitep. 

It is matter of* common knowledge that the 
Daimler Motor Company, after passing through a 
period of difficulty, due largely to the circumstances 
attending its inception, has now attained a posi- 
tion of great prosperity. This change is to be 
attributed in a great degree to the excellence of 
the management, both from the point of view of 
actual workshop practice and from that of the 
dealings with operatives. At the close of 1903 the 
works numbered 590 men, including the staff, 
and the output en was six cars per week. 
At the present day the personnel now numbers 
2000, and the current output is from 24 to 30 
cars per week. In order to further show the de- 
velopment of the Daimler Coventry works we 
may add the following figures, which give the floor 
space covered by the various classes of shops at the 
end of 1903 and 1905 :— 


1903. 1905. 
sq. ft. sq. ft. 
Machining 22,000 74,500 
Erecting 12,450 32,500 
Testing en 9,850 20,400 
Coach- building 16,800 57,600 


The main machining building, which previously 
belonged to a competitive company, forms a magv'- 
ficent addition to the Daimler factories. It con- 
tains in the centre of the ground floor the inspec- 
tion department, where every component part hss 





to be passed to limit-gauges by the inspectors 
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in charge ; these, igspectors are solely responsible 
for the perfect accuracy of any piece when they 
have passed. it and marked it with their respective 
stamps.. The work is paid for only when it has 
been found satisfactory by the inspection depart- 
ment. The heavier machine - tools are distri- 
buted on the ground floor of this main build- 
ing; the greater part of these are turret lathes, 
single-pulley type, with change of speed by gear- 
box, manufactured by Messrs. Alfred Herbert, 
Limited. Above and all round the building are 
three galleries, where are mounted lighter machine- 
tools. Formerly, the necessary motive power 
for the whole works was given by three gas- 
engines of 16, 12, and 10 horse-power, supplied 
with gas from the Municipal Gas Works, at 
the rate of 2s. 2d. per 1000 cubic feet. The 
shops are now driven electrically throughout, 
each motor driving a short line of shafting, belt 
drives being used from motor to shaft. There are 
fifty-two electric motors, each of an average of 
10 nominal horse-power, supplied with current from 
the Corporation central station at a cost of 1d. per 
unit. The current is two-phase, at 200 volts. The 
various shops are carefully heated and ventilated. 
The bonus system has been in use at the Daimler 
factories for more than two years, and gives most 
satisfactory results. A time is fixed for a job, and 
x guarantee is given that under no circumstance 
will the time be changed while the job remains 
under the same conditions of work. Each man 
receives in addition to his rate per day a 
bonus of half the wage he has saved by in- 
creased production. The most highly-skilled 
workmen are those employed in the tool-shop, in 
the manufacture of jigs and gauges for the accurate 
machining of pieces in series. Such are, very 
briefly, the data gathered during a short visit to 
the Daimler Works on Wednesday, the 2nd inst., 
when a number of engineers, automobilists, and 
members of the Press were the guests of the com- 
pany. We may add, as further evidence of the 
enterprise of the directors, that they have started 
recently a selling agency in the United States, and 
are taking the necessiry steps for the manufacture 
of Daimler cars in the Italian kingdom. 


Tue CoNsTRUCTION OF ORDNANCE, 


The best kind of German technical literature is 
distinguished by comprehensiveness and accuracy ; 
but there are other kinds. Ina recent number of 
a Teutonic periodical which deals with naval ques- 
tions there is an article which professes to give 
facts as to the construction of heavy ordnance. It 
refers to a long past era when the problem of using 
either wrought iron or steel was under considera- 
tion, and attributes the success of the latter mate- 
rial to the late Alfred Krupp. No fair-minded 
English engineer would for a minute wish to de- 
tract from the credit so justly due to the house of 
Krupp for the brilliant work done at Essen ; but 
when the writer in our German contemporary goes 
on to speak of the process of shrinking gun- 
hoops on to an inner tube, we wonder how far 
he is acquainted with what has been done by 
English gun-makers in this field. It is, however, 
on wire-gun construction that our contempo- 
rary is most emphatic. He tells us that the 
process of construction of a wire-wound gun is 
much simpler than that of the hoop-and-jacket 
system, and that in adhering to the former 
the English makers are much behind those of 
the German Fatherland. That, we are informed, 
is the opinion of all disinterested specialists, who, 
furthermore, consider that the hoop-and-jacket 
construction has shown its superiority over the 
British system in every respect. Why we poor 
muddle-pated islanders ‘‘still maintain obsti- 
nately, and almost alone among the nations, a 
faulty process of gun construction, in spite of the 
judgment of specialists, passes comprehension ;” 
that is to say, the comprehension of our contem- 
porary. However, he ventures on a surmise, 
which, he says, is ‘the opinion which is pretty 
general.” The reason is *‘ that the British works 
have neither the experience nor the skill, which 
are sie qua nm conditions for the construction of 
guns on the other systems.” Pussibly we can help 
our (;erman friend to some other reasons. Firstly, 
ther» has never been an accident to a British-made 
wire gun which could be attributed to the wire 
form: of construction ; and it may be pointed out 
that in all the exhaustive experiments made by Sir 
Andrew Noble with explosives in enclosed vessels 
(to which we would draw our German contem- 





porary’s attention) it was not possible to burst a 
single vessel wound with riband, Generally it 
may be said that English gun-makers now adopt 
the wire system because experience has proved 
it to be superior to other systems; and it was 
for this reason alone that the ‘‘other systems” 
to which our German contemporary makes re- 
ference were abandoned in its favour by British 
artillerists. We in this country sometimes won- 
der why other nations do not adopt the wire-wound 
system, and the only reason we have, until now, 
heard advanced is that the trouble and expense of 
installing the plant needed is considerable. We in 
Great Britain may derive some consolation in our 
lack of ‘‘ disinterested specialists” in the fact that 
we are on the same platform as Italy, Japan, 
Norway, Chili, Argentina, and Brazil, for all have 

urchased wire-wound guns made in British works. 

he United States authorities are also experiment- 
ing with a view to the adoption of the system. It 
is probably safe to say that more rounds are fired 
from British-made guns of large calibre in one year 
than from those of all other nations put together ; 
and, in the case of British ships, they are fired with 
greater rapidity. That this German publication 
annexes the illustrations of Excinerrtne without 
any kind of acknowledgment doubtless has nothing 
to do with gun-construction, but it is typical of this 
class of journalism, and it may perhaps help to 
assess the value of such an authority in the opinions 
it expresses. 








ENGINEERING AND Macuinery Exursitron, 1906.—At 
the last meeting of the Advisory Committee of this Exhi- 
bition, Mr. Edgar Worthington was unanimously elected 
a chairman of the Advisory Committee, and 

r. J. H. R. Whinfield (Messra. Armstrong, Whitworth, 
and Co), deputy chairman. It was also arranged that, 
with a view to encourage students to attend the Exhibi- 
tion, tickets at reduced rates would be issued through the 
instructors of technical institutes. It was also considered 
desirable to arrange for a series of lectures to be given 
during the Exhibition, on various branches connected 
with the engineering industry, and the organising 
managers were requested to open up negotiations to 
that end. The managers reported that a portion of the 
gallery would be devoted to an inventions section, which 
would no doubt constitute one of the most interesting 
features of the Exhibition. It was also decided to have a 
loan section, and to invite the various vee 4 mining, 
and other compwnies to forward suitable models, &c., for 
this section. 


Personat.—Messrs. Dawson and Downie, 29, Waterloo- 
street. Glasgow, are putting down workshops near the 
new Clydebank docks. Fully an acre of ground will be 
covered, and the works are to be equipped with the most 
modern tools for the rapid production of steamship auxi- 
liaries and electric station ———— ritish 
Thomson - Houston Company, Limited, Rugby, state 
that the prices contained in their price-list No. 98 on DA 
Motors are cancelled ; a new price-list is in process of 
printing, and will shortly be issued. Until then, new prices 
will be supplied on application.—At a meeting of the 
Corporation of the City of London, held on Thursday, the 
26th ult., the services of Mr. A. T. Walmisley, M. Inst. 
C.E., were retained to condust an expert examination of 
the structure and substructure of the Central Markets, 
Smithfield.—Mr. W. H. Gowing, for some years on the 
staff of the General Electric Company, Limited, and for 
the past two years works m r of the Morris Hawkins 
Electric Company, has resigned his position in order to 
join Messrs. Kramos, Limited. Bath, to take up the posi- 
tion of works manager.—Mr. Frank F. Evans having re- 
signed his appointment with the Erith Engineering Com- 

ny, Limited, hes joined the staff of the Underfeed Stoker 

mpany, Limited, of Coventry House, South-place, E.C. 





Contracts.—The Continuous Rail-Joint Company of 
Great Britain, Limited, 20, King William-street, E.C., 
have contracts in hand for the manufacture of continuous 
rail-joints for delivery to the London County Council, 
Birmingham Corporation tramways, Bombay tramways, 
and Indian State railways.—An order has m placed 
with Messrs. Bruce Peebles and Co., Limited, for the 
complete equipment of the mines of the Esperanza Copper 
and Sulphur Company, Limited, at Huelva, Spain. This 
order, which was placed under the advice of Messrs. 
Addie and Pringle, consulting engineers, includes a 
central station, with three large gas-driven sets, switch- 
gear, cables, transmission lines, and motors.—The Leds 
Corporation have placed an order with the Romapac 
Tramway Construction Company, Limited, for replacing 
a considerable portion of their worn-out track with the 
Romapac patent renewable tram-rail, and have decided 
that a length of not less than one mile shall be laid as 
early as possible. This has been decided upon in con- 
sequence of the satisfactory working of a length laid at 
Headingley last year.— Amongst the recent contracts 
made by the Empire Roller-Bearings Company, Limited, 
are the fitting of sixty additional heavy goods wagons 
with roller-bearing axle-boxes, making 140 wagons thus 
fitted for one company, and 100 tramcar axle-boxes for 
Peckham trucks for Brazil. The company has also en- 
tered into into several large contracts for heavy shafting 
and machinery for ginning factories in India and several 
large factories in England. 








LAUNCHES AND TRIAL TRIPS. 


On Wednesday, the 25th ult., the launch took piece 
from the yard of the Northumberland Shipbuilding Com- 
ny, Limited, Howdon-on-Tyne, of the steamer the 
le of Ireland, built to the order of Messrs. Crow, 
Rudolf and Oo., of Liver She is 372 ft. long, 48 ft. 
beam, and 30 ft. 10 in. deep, and has been built under 
special survey to the highest class at a spar-deck 
rule. The machinery will be supplied by the North- 
Eastern Marine Engineering Company, Limited, Wall- 
send-on-Tyne, consisting of engines with cylinders 244 in., 
40 in., and 68 in. in diameter, with a 48-in, stroke, and 
three large boilers working at 180 Ib. pressure: The 
steamer will carry 7300 tons dead-weight, and steam at 
about 10 knots loaded at sea. 

On Wednesday, the 25th ult., there was launched from 
the Castle Works, of the Rese Shipbuilding and Engi- 
neering Company, Limited, Port Glasgow, a steel screw- 
steamer, 331 ft. by 43 ft. by 24 ft. 9 in., 4500 tons dead- 
weight, for Messrs. F. C. Strick and Co., Limited, of 
London. Ths vessel was named Kurdistan, and imme- 
diately after the launch, was berthed in the company’s 
dock to receive engines and boilers, which have also been 
constructed by the builders. This vessel is intended for 
the owners’ Persian Gulf trade. 


Messrs. Workman, Clark, and Co., Limited, Belfast, 
launched from their South Yard on Wednesday, the 
25th ult., the fourth steamer built by them for Messrs. 
Elders and F's ffes, Limited, of London. The new vessel 
has been named Reventazon, and, like her sister-ship, 
the Chirripo, which was recently launched, is 389 ft. long, 
with a tonnage of about 4000, and is being fitted up for 
the conveyance of general fruit cargoes from the West 
Indies to this country. For the pu of keeping the 
fruit in good condition, the holds will be suitably insu- 
lated and fitted by Messrs. J. and E. Hall with oné of their 
large duplex type patent CO, refrigerating machines ; an 
efficient system of ventilation has also been arranged. 
The machinery and boilers are being constructed in 
Messrs. Workman, Clark, and Co.’s works, and consist 
of a set of triple-expansion engines, with all necessary 
auxiliaries, and four steel cylindrical multitubular boilers 
working under Howden’s system of forced draught. 


On Thursday, the 26th ult., Messrs. Ropner and Son, 
Stockton-on-Tees, launched from their yard a steel screw- 
steamer of the following dimensions:—Length, 366 ft.; 
breadth, 50 ft.; depth, 27 ft. 4in.; to class 100 Al at 
Lloyd’s, built to the order of Messrs. R. Ropner and Co., 
West Hartlepool. The dead-weight carrying capacit 
will be about 6400 tons on Lloyd’s summer voshased. 
The engines will be of the triple-expansion type, supplied 
by Messrs. Blair and Co., Limited, of about 1700 indi- 
cated horse-power, taking steam from two extra large 
—_ boilers, at a working pressure of 180 lb. per square 
inch, 

The steamer Don Cesar was successfully launched on 
the 27th ult. by Messrs. vir L. Thompson and Sons, 
Limited, of the North Sands Shipbuilding Yard, Sunder- 
land. She has been apenas constructed to the order of 
the Buenos Ayres and Pacific Railway Company, Limited, 
of London, of which company Mr. George Dodd, of 
London, is the manager. Her principal dimensions 
are :—Length, 36t ft.; beam, extreme, 50 ft. 3 in.; depth, 
moulded, 25 ft. 9in., to Lloyd’s highest class, three- 
deck rule. The engines and boilersare being constructed 
by Messrs. Blair and Co., Limited, of Stockton-on-Tees, 
the sizes of the cylinders being 25 in., 41 in., and 67 in. 
in diameter, with a 45 in. stroks, supplied with steam by 
two large boilers working at 180 lb. pressure. 








“Tue Mip-Tyxg Link.” —With the current issue, 
No. 8, this megpnee ceases to exist asa local one. The 
publication will continue to appear quarterly, at the same 
price, 6d., but the title will be changed to the Shipbuilder, 
and the size will be considerably increased. It will cover 
the entire field of shipbuilding, and become a national 
— = The first issue of the Shipbuilder will appear 
in July. 





100-Ton Execrric Derrick Crane at Scotts’ Dook, 
Greenock. — This crane, which was illustrated and 
described in our last issue (vide page 554 ante), was 
officially tested on Monday last, the 30th ult., with a load 
of 120 tons, and all movements were found highly satis- 
factory. This test has been delayed owing to the crane 
since its completion having been so constantly at work 
that it could not be spared. 

InsTITUTION OF EcectricaL Encinrers.—The follow- 
ing is a list of nominations for the election of Council and 
honorary ofticers for 1906-7, announced at the ordinary 
"4 meeting on Thursday, the 26th ult. :—President : 

r. R. T. Glazebrook, F.R.S. Vice-Presidents: Mr. 
F. Gill, Mr. W. H. Patchell, Mr. W: N. Mordey, and 
Mr. C. P. Sparks. As Members of Council: Mr. 
W. A. Chamen, Mr. W. Duddell, Mr. 8S. Evershed, 
Mr. H. E. Harrison, Mr. J. 8. Highfield, Mr. H. 
Hirat, Colonel H. C. L. Holden, R.A., F.R.S., Mr. 
Walter Judd, Mr. Gisbert Kapp. Mr. J. E. Kings- 
bury, Mr. C. H. Merz, Mr. M. O'Gorman, Mr. G. W. 
Partridge, Mr. A. A. U. Swinton, and Mr. C. H. Word- 
ingham. Associate Membera of Council: Mr. Albert 
Campbell, Mr. T. Mather, F.R.S., and Mr. J. Hunter 
Gray. Honorary Auditors: Mr. F. C. Danversand Mr. 
Sidney Sharp. onorary Treasurer: Mr. Robert Ham- 
mond. All the honorary officers being eligib'e, are nomi- 
nated for re-election. 
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MISCELLANEA. 

We have received from the publishers the last issue of 
the Proceedings of the Sydney University ee pee 
Society of New South Wales. The papers read deal wit 
a very wide range of topics. Thus we note one on the 
electric supply to the Sydney Tramways, while another 
discusses in detail the design of a water-tube boiler, the 
calculated results being compared with the actual per- 
formance of the boiler under test. 


A well-attended meeting of Members of Parliament 
interested in naval and commercial matters was held in 
the House of Commons last Wednesday evening, when 
the effect of the Cawdor Memorandum in relation 
to naval engineering, and the engine-room artificer branch 
particularly, was considered. Lieutenant Carlyon Bellairs 

resided, and was euppo ted by Sir Charles Dilke, Mr. 
a. Mr. Fenwick, Mr. Benn, and others, and it was 
unanimously decided to ask Lord Tweedmouth and Mr. 
Robertson immediately to receive a deputation on the 
subject. The members present were strongly at to 
any scheme which caused an injustice to an y of 
naval servants, as well as a lessening in efficiency of 
HLM. Navy. 


The subsidies granted by the State to the maritime 
services in Italy have amounted, from 1862 to the end of 
1905, according to the Bollettino delle Finanze, &c., to 
379, 250,193.28 lire (15,170,000/.). In the year 1862 the 
grants were 214,600/. ; they rose gradually, and reached 
444,300/. in 1890. In 1891 they fell to 407,600/., and 
from 1892 to 1900 the annual average was about 360,000/. 
In 1901 to 1903 the amount averaged 400,000/. annually. 
In the financial years 1903-4 and 1904-5 the grants were 
443,400/. and 468,800/. respectively. In 1905 the amount 

id as shipping subsidies alone was 143,000/. The 
highest annual amount paid for shipbuilding subsidies 
was in 1901, when it reached 287,200/.; it was only 
124, 8007. in 1905. 


The existing hydro-electric stations at Brigue and Gelle, 
which supplied the power to drive the drills and other 
machinery used in making the Simplon Tunnel, are now 
to be used, with but slight modifications, to supply the 
current for working the trains over the 12 miles of line 
between the points named, in which is, of course, in- 
cluded the tunnel. The voltage of the trolley-wire is to 
be 3300 volts, and the periodicity 15 cycles per second. 
The current will be generated direct at the pressure 
stated. The trolley-wires will be sus ed from span- 
wires fixed between the side-walls of the tunnel, at eve 
80 ft. There will be two of these trolley-wires, the rails 
serving as the third conductor. The locomotives will 
weigh 62 tons, of which 42 tons is concentrated on the 
drivers The whole of the work is being executed by 
Messrs. Brown, Boveri, and Co., of Baden. 


In order to facilitate the adding or subtraction of 
dimensions expressed in fractional parts of an inch, Mr. 
J. W. Taylor, of 62, Doncaster-road, Leicester, has 
brought out a little adding device, which should prove 
useful in the drawing-office. It consists of a card, oh 
which is printed a semi-circle, the circumference of which 
is graduated in 64ths of an inch, the numbers running 
from 0in. up to2in. A quadrant, the are of which is 
similarly graduated, but from 0 in. to 1 in. only, is pivoted 
about the centre of the semicircle aforesaid, and 
moving this quadrant over the scale on the main ca: 
any fraction of an inch can be added to or subtracted 
from any other fraction, the required result being then 
obtained by simple inspection. The card has also printed 
on it the decimal equivalents of an inch, some standard 
sizes for bolts, nuts, and rivet-heads, the weights of 
oi materials, and the areas of circles from 4, in. up 
to 24 in. 


We understand that steps are being taken to introduce 
into London automobile omnibuses, working on the auto- 
mixte system of M. Henri Pieper, which has been in suc- 
ceasful operation in Belgium for some time past. The 
distinguishing characteristic of this system is that a 
**booster” battery is carried in addition to a petrol 
engine, and this addition makes it possible to reduce the 
power of the latter by one-half, and to abolish entirely 
the change gears hitherto essential in view of the wide 
range of torque which it is necessary to apply to the driving 
wheels in service. The engine drives through a magnetic 
clutch a shaft, which, in its turn, drives the balance-gear 
for the driving wheels. Between this clutch and the 
engine is fixed a small dynamo, which can also act asa 
motor. On the level or down hill the surplus power of 
the engine serves to drive the dynamo, and thus charge 
the booster battery. Up hill the latter supplies current 
to the dynamo, which then works as a motor, and 
supplements the power exerted by the engine. As this 
battery is never called upon to work for an longed 
period, it can be relatively small and light. Auto- 
matic arrangements are provided by which, as the battery 
voltage rises, the power of the engine is reduced by 
throttling. It should further be added that the battery 
is used to start the engine when the latter is stopped. 





Fortucomine Contracts.—The Board of Trade Journal 
of April 26 states that the Public Works De nt 
of the Canary Isles has been instructed to draw up 
plans for the construction of auxiliary landing.stages 
at various ports in the Isles, these stages to be com- 
pleted within six years from the final approval of the 

The construction of a concrete bridge over the 

co Hondo, on the main road from | oars Cruz 
de Tenerife to La Orotava, Canary Isles, has been 
authorised also. 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
FEBRUARY. Marcu. APRIL. 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal line 
represents Is. in the case of tin plates, hematite, Scotch and Cleveland iron, and 1I. in all other cases. 





The price of quicksilver is per bottle, the contents of which vary in weight from 70 lb. to 80 lb. The metal 
prices are per ton. Heavy steel rails are to Middlesbrough quotations. ‘Fin plates are per box of I.C. cokes, 
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VICKERS’ APPLIANCES FOR PRESERVING 
AND LUBRICATING TAIL-SHAFTS. 


TurRE is no doubt that some improved method for 
preventing the corrosion of tail-shafts in the stern- 
tubes of vessels, as well as better means of lubri- 
cation, have for a long time been sought after by 
engineers. : j ; 

Water, as is well known, is not a lubricant. in the 
proper sense of the word, and the coefficient of friction 
in a bearing, when running in water, is very much 
higher than when running in oil, and the friction be- 
tween tail-shafts and wooden bushes, to which water has 
access, absorbs a very considerable amount of power. 
It has been clearly shown by experiment that if, in 
such cases, oil be substitu for water, the loss is 
very much reduced. If the shaft be lined with brass, 
per | run in a lignum vite bush which is lubricated by 
sea-water, the coefficient of friction is about 0.094, 
whereas in the case of a steel shaft running on white 





Fig.t. 





with difficulties on account of its liability to escape 
through the bearing into the sea. If no oil-retaining 
arrangement be fitted to the outer end of the stern- 
tube, the pumping of oil into the stern-tube has been 
found insufficient to keep the sea-water from enter- 
ing. This is eo due to the fact that there is no 
pressure of oil at the outer end of the stern-tube to 
resist the entry of the water ; whereas if oil can be re- 
tained in the stern-tube under pressure, it is manifestly 
impossible for water to enter against it, and the mea- 
sure of success in stern-tube lubrication is doubtless 
governed by the efficiency of the device for sustaining 
the pressure of the oil within the stern-tube. 

Many ingenious arrangements have been devised 
to keep the oil in the stern-tube, their action usually 
fv. te on the'use of springs. Their operation is, 
however, uncertain when running in sea-water for 
any length of time; and the deterioration of springs 
by fatigue when subjected to continuous vibration 
is well known. When springs are used, the oil is 
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metal, lubricated with oil, the coefficient of friction is 
about 0.048. 

Tallow, although it is sometimes put into stern- 
tubes, is not desirable, for several reasons. Firstly, it 
sometimes contains mineral acids ; and, secondly, it 
has a tendency to turn rancid and generate fatty acid, 
which corrodes the shaft. 

When oil is used in the stern-tube, it is important 
that it should be non-corrosive, for the galvanic action 
which takes place in a stern-tube arises from the action 
of the salt in the sea water; and if an oil be used which 
contains an appreciable quantity of fatty or other acid, 
the tendency is to start corrosion. The importance 
of using oil that will not turn acid is therefore 
manifest, 

if the shaft works on a lignum vite bush, it can be run 
with water or oil, and will require a brass liner ; but if 
white metal be used in the place of lignum vite, it is 
most desirable that the shaft should run in oil, on 
account of the destructive effect of sea-water on white 
metal. The importance also of keeping down friction, 
lest the white metal should become hot and melt, is 
great. Experience has shown that if tail-shafts can 
be lubricated with suitable oil, corrosion can be entirely 
prevented ; the use of oil has, however, been attended 
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kept in the stern-tube by a working face, which 
is held up against the outer end of the stern-tube 
or against a face-plate attached thereto. By wear of 
the bush, or the thrust-block, and the unequal expan- 
sion and contraction of the hull and the shaft, due to 
variations of temperature and movements caused by 
the straining of the ship, the fitting of the two 
working faces at the outside end of the stern tube is 
liable to be interfered with, and the oil allowed to 
run out, while sea-water and sand get into the bush. 
It is stated that in the case of some of the large 
American liners, when crossing the Atlantic, the 
bending of the hull in bad weather causes the shaft to 
work in and out of the stern-tube continually ; and in 
steamers sailing in the tropics it has been found that, 
owing to the high temperature of the engine-room and 
tunnel, the extra expansion of the shaft above the 
hull causes a variation of as much as i in., which is 
more than sufficient materially to interfere with the 
satisfactory action of such short springs. Although 
in some cases appliances fitted with springs have 
done well, it does not appear that they can be always 
relied upon, and for this reason the arrangement which 
we illustrate above was designed by Messrs. Ben- 
jamin R. Vickers and Sons, Gascoigne-street, Boar- 





lane, Leeds, the object being to enable oil to be used 
as a lubricant in the stern-tubes of steamere without 
its leaking away into the sea, and also with the object 
of preventing sand entering the stern-tube. 

i this apparatus, the general arrangement of 
which is shown in Figs. 1 and 2, the efficiency is 
not dependent on the action of springs, the oil being 
kept in by special packings, which surround the shaft, 
ol are held in pi by glands and by a floating 
sheath fitting closely to the shaft and carrying a disc 
made of fibre, which has a tendency to expand when 
saturated with oil. Room is left outsidethis gland to 
allow the disc to rise and fall with the shaft, while it is 
made aclose-working fit inside the gland, so that it can 
either run round with the shaft or not, and it can rise 
or fall if the shaft should oscillate, room being left 
within the gland for this purpose. 

Referring again to Figs. 1 and 2, which show the appa- 
ratus fitted on the twin-screw steamer Ibex, plying 
between Weymouth and Jersey, the former figure is a 
side elevation of the stern-tube, and the latter a trans: 
verse section. In these, A is the stern tube and B the 
shaft. The lubricating oil is carried in a tank C, which 
may be placed in any convenient ition above the 
shaft, the oil being conveyed to and from the stern-tube 
by the pipes Dand E. The circulation of the oil takes 
place through its becoming slightly warmed. It then 
rises in the tube E and descends in the tube D. By 
means of the test-cock F it can be ascertained whether 
there is oil in the tank or not. A tube, not shown, 
conveys the oil to the special gland at the after en.| uf 
the stern-tube. 

Enlarged views of this special gland are shown iu 
Figs. 3 and 4, the former view being a longitu- 
dinal section, and the latter a transversesection. In 
these views B is the shaft, H the liner, and J the 
lignum vite bush. The section shown in Fig. 4 is 

en ona line AA through the gland. The fibrous 
disc, previously mentioned, is shown at K, and the 
floating sheath that contains it at L. This sheath is 
free to work inside the metal glands Mand N. One 
of these glands is also shown in side elevation in 
Fig. 5. Outside these glands, elastic discs O and P 
are placed, which close up round the shaft like the 
sleeve of a diver’s jacket, and tend to keep the oil in 
the tube, as well as water and sand out of it. These 
flexible discs are kept in place by the ring R. The 
fittings are made in halves, so that they can be fixed 
or removed without taking off the propeller. They 
also occupy very little space. In addition to the oil 
supply an ‘‘emergency water service” can be con- 
nected, so that water can be admitted to the sternr 
tube if necessary. Oil can also be supplied to the 
stern-tube by a circulating pump if desired. ‘ihe 
space required between the stern-tube and the p:o- 
ped is about 4f in. The apparatus can, however, 

placed in a recess in the stern-tube, in which case 
the space can be reduced to 24in. In order to en- 
sure the best results it is very important that the 
oil used should be non-corrosive, of thick body, and 
especially, that it should rich ‘* lathering ” 
or ‘* soaping” properties. essrs. Vickers and Sons 
supply ** Neox ” non-corrosive oil, which can be used 
if desired, and which has been found to answer 
admirably. 

We understand that the Ibex had her starboard stern- 
tube fitted with this appliance in April, 1901. The 
shaft is 11}% in. in diameter over the brass liners, and 
runs at about 130 revolutions per minute, in a lignum 
vitee bush. After three years’ running the shaft was 
drawn for inspection, and no trace of corrosion or wear 
of any kind was found, the shaft being practically as 
good asnew. The bushes were hardly worn at all, and 
the stern gland packing was found in good condition 
and did not require renewing. It was lubricated with 
Vickers’ ‘‘ Neox” oil. The steamer has now run for 
about five years, and during that time the shaft has 
never been hot, showing that there has been little or 
no friction. The apparatus has now been fitted to the 
port shaft of the steamer. 

We are informed that these glands have been at 
work for several years on different steamers, and have 
given entire satisfaction. 








INDUSTRIAL NOTES, 

THE American Federationist is far ahead of any 
labour organ in this country in the variety of its 
contents and in the vast area covered by its reports, 
The April number of this year is more than usually 

by reason of some special articles of world-wide 
interest in so far as labour is concerned. It leads off 
with an article by a member of a Russian working 
men’s organisation, the writer's name, for obvious 
reasons, being withheld. He staves that the “‘ Rus- 
sian workmen have been made angry ;” that was the 
cause of their uprising. To wait, was decmcd to be 
far more dangerous than temporary defeat. The 
writer blames the middle classes for not aiding the 
workmen to secure their liberties, in doing wLich 
they would have secured their own. Indeed, they are 
accused of betraying the workmen to tke police, the 
army and the fleet to the Gov.rnment, and the 
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peasants to the generals sent against them. He tells of 
the workmen’s call to arms, and the res thereto 
in all parts of Russia, with the result that thousands 
were ieia, thousands rendered destitute, the prisons 
filled, and whole districts entirely desolated. He 
thinks that the events in Moscow proved that the time 
was ripe for revolution:if the middle classes had 
responded. He states that the movement is not re- 
pressed ; action is only suspended. 

The article on organised labour in euros | states 
that a real advance in the position of the workers has 
taken om within the last few years, in wazes and 
general conditions of labour. This is attributed to 
the development of trade unions, the law pro- 
hibiting coalition being abolished in 1868-9. The 
total membership of the national unions increased 
from 277,659 in 1891 to 1,052,108 in 1894; women 
unionists, from 15,265 in 1896 to 48,604 in 1905. 
Both increased considerably last year. There are 
besides these, many local unions, but the tendency 
is to affiliate or federate. The writer deprecates 
all connection with political or religious bodies. He 
says :—‘‘ A trade union must run alone; it must be 
self. governed, self-supporting, self-sustained, and self- 
contained to be of any real practical value in labour 
conflicts.” This is the basis of British trade-unionism. 

The article on labour in the recent British Parlia- 
mentary election is a clear statement of the labour 
successes in. those eventful contests. The writerstates 
that all anticipations were exceeded, the majorities 
in some cases being sensational. The story of the rise 
of the Labour Party is only given from the Plymouth 
Congress, six years ago, at which date it was proposed 
to start without alliance with other political parties. 
The causes that were at work to give such a labour 
triumph are given fairly, and also the facts as to the 
groups—three in all, with an aggregate of fifty-four 
Labour members. 

A British worker and a member of the Tariff Reform 
League, writing from Stockport, has dexterously 
tried to draw President Gompers into a controversy 
upon the question of Free Trade versus Protection, 
But Mr. Samuel Gompers is too cunning of fence to 
be drawn into a snare. He replies to his English 
correspondent in a long editorial letter, the chief 
point of interest in it being ‘‘ that the American 
workmen, to a large extent, depend upon their trade- 
union movement, more than upon apy fiscal or tariff 
policy of the Government, for the protection and ad- 
vancement of their own interests.” The federation 
has, indeed, ‘‘ eliminated from its declarations any 
expressions in favour of either Protection or Free 
Trade.” Other articles are upon injunctions, women’s 
trade unions, and other matters pertaining to the 
United States and to Canada. There is no special 
article upon the coal strike, as, perhaps, it was thought 
best not to deal with it pending negotiations. 





In view of the Compensation Bill now before Parlia- 
ment, an abstract of the fatal accidents reported in 
1905 will be opportune. They were above the mean 
averag> of the five years 1901-1905, but not so heavy 
as in 1901; but otherwise above those in the other 
four years. The mean average was 4254; those in 
1901 were 4624; and in 1905, 4375. The highest 
average was in the shipping trades—1434; in the 
mining industries, 1113; in quarries, 104; on railways, 
488; in factories and workshops, 716; under other 
sections of the Factory and Workshop Act, 1901, 
278; others, 61. Those are the mean averages for 
the five years. The !owest number reported was in 
1904, when the total fell to 3775, or 600 below that 
of 1905, and 121 fewer than the mean average. The 
deaths under the title of ‘‘ Shipping” are given under 
two heads—‘‘ Wrecks or other Casualties,” and ‘‘ By 
other Causes.” Ina diagram is given the mean annual 
death rate for all occupations as 6.56 per 10,000 

rsons ; seamen run up to 58.06 per 10,000; miners, 
12.88; quarrymen, 10.73; railway servants, 8.01 ; non- 
textile factories, 2.23; textile operatives, 0.72 per 
10,000 in all cases. The proportions work out as 6 or 
7 per 10,000 workpeople killed every year by indus- 
trial accidents. Looking at the figures as they stand, 
one cannot wonder that shipowners are a little afraid 
of the Compensation Act being applied to them; but 
the figures show the serious dangers run by the 
crews. It is somewha. singular that the annual 
death rate among miners from ‘‘accidental” causes 
varies very little as regards the actual numbers, being 
mostly something over 1000, seldom below ; but the 
proportion to persons employed has decreased very 
significantly, and has decreased every decade since the 
tables were first compiled, over fifty years ago, or 
rather, perhaps, since the figures were first tabulated. 
Railway servants’ employment does not appear to be 
as hazardous as is generally supposed. 

In coal-mining, falls of roof or sides are accountable 
for the largest number of deaths; explosions come next, 
and then fire-damp; in one case last year, in South 
Wales, over 100 men lost their lives by one explosion. 
One reason seems to be that the Davy lamp is now less 
efficacious than formely, because of the increased ven- 


tilation of the mines, the current of air driving the | 








flame through the wire gauze. But other lamps are 
said to be more efficacious and safe. In the textile 
trades the greatest number of fatal accidents were in 
the cotton industries. In the new industries included 
in the Act of 1901, the largest increase was under the 
heads of ‘‘ironfounding ” and ‘‘ conversion of metals.” 
Docks, wharves, and quays accounted for 142 deaths 
last year; the building trades forl17. On railways 
the greatest number killed were of the class called 
‘* permanent-way men,” of whom 101 were killed. The 
total was 424 recorded, exclusive of contractors’ men ; 
of these, 392 were caused by the movement of vehicles 
in one — or another. The aggregate in all indus- 
tries is sadly large, in spite of all precautions for the 
safety of the workers. 

But tho above figures only relate to fatal accidents. 
The number of persons injured annually is immensely 
larger, all of whom would have to come under the 
Compensation Act if the proposals to extend it to all 
industries are carried. The avoidance of accidents will 
be a saving to employers, so that this saving can be 
put as a counterclaim to a certain extent against the 
cost of compensation. 





At the recent annual Conference of the Social De- 
mocratic Federation held at Bradford, there were 154 
delegates, 81 of whom were from London, and 73 
from other parts of England and Scotland. There 
were also two or three women delegates. The chair- 
man and other speakers much lauded the work of 
the Federation at the General Election ; but, very for- 
tunately, the success was not phenomenal. The chiefs 
were defeated, and their influence was not strikingly 
obvious. One of the proposals before the Conference 
was the unification of the socialistic sections or groups ; 
but its plan of unification was absorption, not federa- 
tion, or even amalgamation. No plan was adopted, 
nor was any proposal carried to promote unity of 
action. A proposal was carried to revive the agita- 
tion for a Homestead Law for this country, but the 
Democratic leader, while supporting the proposal, 
— that they should go in for a no-rent agitation. 
Why not for a no rates and taxes agitation? The 
curious thing about the Socialists is that the leader 
of each up wants to go one better than the 
others. his is individualism, not collectivism. 


The Annual Conference of the Independent Labour 
Party was held at Stockton-on-Tees, 150 delegates 
being present. This body claims the great success at 
the General Election. It is, in the estimation of those 
who are the leaders and officials, the one body which 
has created the Labour Party in the House of Com- 
mons. We must leave to the three chief organisations 
working to control the labour movement to decide 
the respective value and superiority of the one over 
the other, and settle which of the three is the predomi- 
nant partner. The Labour Representation Committee 
claims to be the head, but the Social Democratic Fede- 
ration puts in its claim, and the Independent Labour 
Party derides any claim but its own. The victory, asa 
whole, is great enough for each section to be acclaimed 
a factor in the triumph ; but to dispute over the rela- 
tive proportions is childishness on the part of those 
who wish to be thought statesmen, as well as poli- 
ticians. In respect of the general programme there is 
little change ; the items are much the same as on 

revious occasions, but there are omissions more or 
ess significant. The universal eight-hours’ day is 
practically a and the nationalisation of every- 
thing is scarcely heard of. In both conferences the 
President of the Local Government Board came in for 
a share of vituperation. Trade unions, which found 
so large a proportion of the money for the Labour can- 
didates, are hardly noticed in the reports and debates 
of these annual conferences. How long will they 
submit to be ignored ? 





The annual conference of shop assistants directed 
its attention mainly to the question of ‘living in,” 
and to the early closing of shops, It may be that the 
evils of living in are great, but the system was 
instituted with the best intentions—namely, to give a 
comfortable home and good food to those employed, 
and to avert the evil consequences of finding cheap 
lodgings away from the establishment, and to avoid 
the evils of the streets and the seductions of public 
amusements after shop hours. The undue develop- 
ment of outdoor sports for men, of cycles for 
women, and the increase of music halls and theatres, 
and other places of popular amusement, have possibly 
led to the demand for shorter hours, and for free- 
dom from the restraints of living in, under more or 
less strict supervision. This is a matter for the great 
establishments and their employés ; no outsider is well 
able to offer an impartial opinion upon the subject. 
The earlier closing of shops by legislative interference 
is quite another matter. The public have a right to 
a voice in the matter. If health is at stake, the 
Legislature has the right to interfere, as it has done 
in the Mines Acts, Factory and Workshop Acts, and 
other industrial legislation. The cry of the workers 
to-day is for more legislation ; the object is to restrain ; 





but those who cry loudest do not like restraint applied 
to themselves, 

The report of the Associated Blacksmiths includ s 
the second week in April, as there were six wecks in 
the financial month, It states that the results re. 
corded in the report did not come up to expectations, 
but at the close of the period a better tone prevailed, 
There were comparatively few signing the vacint- 
book—only 53 ; but there were 29 others in connection 
with the Barrow dispute. No fewer than 16] 
members received donation benefit in the six weeks, 
nearly all being in the Tyne and Belfast districts, 
But this was due to fluctuations, rather than depres. 
sion, and possibly because some of the work in hand 
was not ready for the smiths. But the outlook is 
fairly good for the near future. Trade generally is 
reported to be fairly steady. The work booked and 
contracted for is said to be heavy, so that there is a 
prospect of full employment. In the Barrow dis 
pute the firm has refused all overtures for a settle- 
ment. The officials state that they have all the 
hands they need, but the report doubts it, as agents 
are busy trying to find suitable men. The income 
showed an increase of 49/. 163. 9d. over the corres- 
ponding period of a year ago, but a reduction cox- 
pared with the same period six months ago. The 
outlay was greater, due mainly to the Barrow dis- 

ute. This increase reduced the society’s balanco 

y 33/. 12s. 2d. On the whole, the operations of 
the union were fairly favourable, especially as it is 
only emerging from a period of depression. The 
Scotch shipping firms are fairly full of work, but some 
of the sections are not yet ready for some of the 
mechanics to enter upon their part of the work. 
Hence fluctuations in employment. 





A strike own | 50,000 shipyard workmen on tho 
Clyde is threatened over the question of weekly pay- 
ments. The masters offered, on the 30th ult., to grant 
conditional weekly payments, beginning on October 1, 
but this offer was unanimously refused at a meeting of 
the men in the evening. They decided to issue an 
ultimatum, in the form of a demand for unqualified 
weekly payments from June 2. 





The Trades Disputes Bill was read a second time 
after a feeble protest on the part of the Opposition. 
The real fight will be in Committee. It is now gene- 
rally —_ that the Bill prepared by the representa- 
tives of the unions would not meet the case. This was 
often pointed out in ‘‘ Industrial Notes ;” the defect 
is still under consideration, and various clauses have 
been drafted to meet the case. 





Another conference between the officials of the 
North-Eastern Railway Company and the representa- 
tives of the Railway Servants’ Association took place 
last week ; but their task was not completed, and 
it was adjourned until to-day when it is hoped 
that a basis of agreement will be arranged. The 
delegates of the men regard a mutual settlement as 
probable on lines satisfactory to the men. In view of 
the _— nature of the negotiations, no report was 
issued. 


The Municipal Employés’ Association have pet. 
tioned the Local Government Board to pay the nurses, 
attendants, and others employed by the Metropolitan 
Asylums Board an equivalent in wages for the rations 
which are due to them as part of wages during the 
week’s holiday allowed in each year. 





Six thousand colliers at Aberdare ceased work on 
Monday as a protest against the employment of non- 
union men. The strike threatens to be serious, for 
nearly 10,000 men employed at Messrs. Nixon's col- 
lieries at Mountain Ash and Merthyr Vale decided on 
the 30th ult. to cease work on May 31. 


The Women’s Trade Union League have brought to 
light many serious and sad grievances under which 
they labour in numerous employments. It was always 
so. Women are, or hitherto have been, isolated, and 
in too many cases they are subjected to treatment 
which men would resent. But women, especially un- 
married ones, dread being out of a situation, and thus 
suffer. In this respect domestic servants are far better 
off and more independent. 











** KERRAWALLA’S TEXTILE AND ENGINEERING DiRECTORY 
AND YEAR-BooKk For 1906.”—Mr. C. D. Kerrawalla, of 
the firm of Kerrawalla and Co., engineers and machinists, 
Chinchpoogly, Bombay, has published a directory and 

ear-book for 1906 under the above title, which will be 
‘ound interesting by such of the Lancashire textile and 
engineering firms as deal in Indian machinery. The 
directory contains a full list of cotton and jute mills, 
presses, silk mills, iron works, &c., in India. It also 
gives a list of mills in China and Japan, together with 
the usual countsspan and the hours of work. The direc- 
tory will appeal to Lancashire firms who wish to study 
the Indian market. 














May 4, 1906.] 


ENGINEERING. 


597 








PETROLEUM FUEL IN LOCOMOTIVES. 


Petroleum Fuel in Locomotives on the Tehuantepec 
National Railroad of Mezxico.* 


By Lovts GREAVEN, of Buenos Ayres; late Locomo- 
tive and Car Superintendent, National Railway of 
Tehuantepec. 


Tux cost of fuel isa matter of such great importance in 
the economy of railway operations that the author hopes 
the following remarks and data, compiled after careful 
observation of the actual results obtained by the use of 
liquid fuel for one year on the Tehuantepec Railroad of 
Mexico, may be of interest. 

Ports and Railroad.—The vast works undertaken by 
the engineering and contracting firm of Sir Weetman 
Pearson and Son, of London—namely, that of construct- 
ing a great port capable of receiving ocean-going steamers 
at Coatzacoalcos, on the Gulf of Mexico, another port of 
similar capacity at Salina Cruz, on the Pacific Ocean, 
and connecting a sae by means of a solidly-built 
4-ft. 84-in. gauge way, equipped with all modern 
appliances, and operating all in partnership with the 

exican Government—are undoubtedly familar to the 
members of the Institution. 

Pioneer Oil-Burning in Mexico.—That this firm, how- 
ever, should become the pioneer in fuel-oil burning in 
Mexico, a country which bids fair to become one of the 
oil-producing countries in the world of the near future, 
may possibly not be generally known, and the results ob- 
tained from their —— are full of interest for many. 

Fuel in Mexico.—The fuel question in Mexico has 
always been a very serious one for railroads and industrial 
establishments, in consequence of there being no coal pro- 
duced in the country, with the exception of a small 
quantity of inferior quality in the most northern State, 
and also in view of the ever-increasing cost of firewood 
and the growing difficulties experienced in obtaining it. 

Water-Power and Oil-Weils.—The serious aspect of the 
fuel question has led to two very good and useful results: 
first, the development of a vast number of waterfalls 
throughout the country for power, principally electrically 
transmitted ; and, second, the development of the explora- 
tion for oil. While powerful companies have been orga- 
nised for the purpose of prospecting and developing the 
oil-bearing regions, and while the firm of Messrs. Pear- 
son and Son is, perhaps, the most deeply interested in 
this particular industry, yet, in preference to waiting for 
the full development of the Mexican oil-wells, the firm 
wisely determined to commence operations with oil-fuel 
imported from Beaumont, Texas, not only because pre- 
liminary trials showed the economy obtained by its use, 
but also that the entire railroad system might be equipped 
for the use of oil fuel when available from Mexican wells, 
the ultimate certainty of which was proved to be beyond 
—_ by the explorations made and trial. wells already 
riliea, 

Oil Tankage.—In pursuance of this policy a large storage 
tank was erected at the railroad terminal of Coatzacoalcos, 
having a capacity of 35,000 barrels of 42 United States 
gallons (231 cubic inches) each, t and auxiliary tanks, each 
having a capacity of 28,200 gallons, were erected at the 
following stations for supplying engines on the road :— 


Mile-post 79, Santa Lucrecia .. bal wp 1 tank 
om 127, Rincon Antonio .. i a 2 tanks 
” 193, Salina Cruz .. * , a 1 tank 


The details of these tanks are as follow : — 

_Storage-Tank at Coatzacoalcos.—The construction is 
circular, and consists of six tiers of steel plates riveted 
together, with a steel-plate floor. This tank is erected 
at a distance of 400 yards from the wharf side, where it 
is intended that ships will lie, and on an elevation, or hill, 
the bottom of the tank being 20 ft. above rail-level. 


TaBLE I.—Dimensions of Storage Tank at Coatzacoalcos. 


Thickness of plates —tank floor .. es on ys in. 
” » bottom tier.. a ae Ys » 
” +» second tier .. 
” » third tier 
” »» fourth tier .. 
” »» fifth tier 
” » sixth tier 


ed 


he 


” 


oe 


” 
” 


2 toy 


roof 


Height oftank” .. -. 3.) 1) bua te 
Inside diameter at half height of tank “0 92 » 
Capacity in barrels (42 U.S. gallons) .. we 35,203 
Contents in U.S. gallons .. * S -» 1,478,543 
Average barrels per foot of height... a 1,183 
Average gallons per foot of height .. - 49,695 
TaBLe II.—Dimensions of Auxiliary Tanks. 
Thickness of plates—tank floor .. ‘a os fin. 
” ” bottom tier - - Das 
” ”» second ” ee ** Vs » 
5 ” 1 ’ .* ** ” 
Capacity in barrels (42 U.S. gallons) “S be 671 
” U.S. gallons .. “ - -- 28,200 
” barrels per foot of height .. oe 56 
gallons per foot of height .. oe 2350 


a Station or outside auxiliary tanks are 20 ft. in 
lameter and 12 ft. high, of steel plates riveted together. 
There are also six travelling steel oil-tank cars, with a 

capacity of 6600 U.S. gallons each, used for transporting 

the oil from the general storage tank at Coatzacoalcos to 
the auxiliary tanks on the road. While the storage tanks 
were being erected orders were placed with the locomo- 
tive builders for the necessary appliances to convert coal 
and wood-burning engines into oil-burners, and some new 
= which were under construction, were built as oil- 

—o (Figs. 1 to7, page 598, and Figs. 8 to 15, page 599). 

hen the tanks were ‘finished t ey were tested for 

_" Paper read before the Instituti ic 

Engineers, April 27, 1906. stitution of Mechanical 

i States gallon = five-sixths British Imperial 


leakages by being filled with water, and any defects were 
repaired. Notwithstanding this, when snbsequently 
filled with oil several filtrations were observed, and it 
was demonstrated that while a tank might be perfectly 
water-tight, it was not necessarily oil-tight, and further 
repairs were necessary. 

The tanks having been completed and new oil-burning 
engines received, an order was placed in Beaumont, 
Texas, for the first consignment of fuel oil. This was 
received in the oil steamer Northtown and the oil barge 
Gusher, which contained 21,833 and 6738.7 barrels respec- 


Tas.E IIL.—Cost of Tank Equipment and Installation.* 








Dols. £ 
U.S. Gold. 
35,000-barrel storage tank at 
Coatzacoalcos .. si od 800.00 1560 
Mexican silver. 
Cost in Coatzacoalcos .. me 21,913.00 1826 
Erection : contract price we 9,000.00 750 
Extras: carrying materials to 
ground, ropes, and appliances 
supplied, wood floor under 
tank, straightening plates 
which were badly bent, paint- 
ing, levelling ground, and 
time lost waiting for material 4,679.67 390 
Total cost of erection .. 13,679.67 1140 
Total cost of tank erected .. 35,592.67 2966 
Four 28,000-gallon tanks: cost 
in United States, 1,925.00 dols. 
gold each ée a we 7,700.00 1540 
One 28,000-gallon tank : cost in 
station .. we oe oe 5,461.00 455 
Erection : contract price a 600.00 50 
Foundations and extras 2 375.0¢ 31 
6,436.00 536 
Six travelling oil-tank cars, 6600 
United States gallons each ; 
cost of each on railway... 2815.00 234 
Total cost of storage and tra- 
velling tanks .. as om 78,226.67 6519 
Cost of 400 yards 4-in. pipe-line 
from wharf totank .. _ 2,600.00 216 
Cost of valves for same. . 70.00 6 


* The costs are given in Mexican silver currency or United 
States gold, the exchange ruling at the time this equipment was 
installed being 245 on New York and 203 on London. A Mexican 
dollar has been assumed equal to 1s. 8d., and a United States gold 
dollar equal to 4s. 


TaBLeE I1V.—Converting Coal-Burning Engines. Cost of 
Converting a Coal-Burniny Engine into an Oil-Burner. 





Dols. £ 
Fire-brick and labour of setting 70.00 6 
New ash-pan, fire-door, and 
bour .. oe oe ee 96.02 8 
Burner, piping, fittings, and 
labour .. oe ee ee 304.35 25 
Oil-tank, 1200 gallons, and 
fitting in tender os “ 775.00 65 
Incidental expenses and super- 
vision es on ve 165.63 l4 
1,411.00 118 


tively, the barge being towed by the steamer from Port 
Arthur, Texas, to Coatzacoalcos. It may be here re- 
marked that the barge was necessary for lightering, as 
the Port of Coatzacoalcos not having yet been finished, 
a fully-laden steamer drawing 24 ft. of water could not 
enter the port. The oil was therefore first pumped out 
of the barge into the storage tank, and then the steamer 
cargo was lightered by the same barge until the whole 
quantity was pumped ashore. In a very short time 
steamers of heavy draught will not only be able to enter 
this port, but to make fast to the new steel wharfs, and 
all lighterage will be avoided. 

Pumping Oil Ashore.—Unless the steamer can enter a 
port and pump the oil ashore by means of its own pumps, 
it is always preferable to charter a barge already fitted 
with its own steam-pump, to which steam can sup- 
plied by the tug which tows the barge to and from the 
steamer, or by a stationary boiler situated on the shore. 
The pumps are generally double-action, 6 in. or 8 in. in 
diameter. It is also advisable that the oil-steamer and 
barge should provide suitable flexible hose to make the 
connection between the oil-tanks on board and the land 
pipe-line. Unless the above arrangements are made, the 
receivers of the oil will have to furnish a steam-boiler and 
pump, near the wharf, and the flexible connection to con- 
nect up on board, and special care should be taken to 
ascertain that the connecting couplings are of the right 
size and correct pitch of thread. Any neglect in this 
respect is liable to cause demurrage after the oil-boat has 
entered port. 

If it is provided that the oil-barge shall use its own 
pumps, then arrangements must be made for the suppl 
of steam either from a tug-boat or from a boiler on land. 
Of course, if a steamer can RS alongside a wharf, it sup- 

lies its own steam; but oil-barges do not carry steam- 

jlers as a rule. In some cases a submarine pipe-line 
is laid, the land end being connected to the land pi 
line, and the sea end to an anchored buoy, which end is 
picked upand connected to the outlet pipe of the steamer 
when y ; this arr nt obviates the necessity 
of the oil-steamer entering the port. The first and sub- 
sequent consignments of oil were pum through a 4-in. 
pipe-line, 400 yards long, to an elevation of 50 ft. above 
rail-level, this being the top of the storage tank, allowin 

30 ft. for the tank and 20 ft. for the elevation of the hi 
on which it was erected. This oil was pumped by the 
pump belonging to the oil-barge at the rate of 300 barrels 
per hour, day and night, until the complete oO was 
transferred to the storage tank, the pumping having 
— on March 17, 1904, and finished on the fourth day. 
e oil was purchased from the Higgins Oil and Fuel 








Company, Beaumont, Texas, and the cost and expenses 
were as shown in Table V., below. 

The cost at Rincén Antonio, where the railroad shops 
and general offices are situated, mile-post 127, was 
2.637 dols. (4s. 5d.) per barrel, the additional price being 
made up of freight charges from Coatzacoalcos to Rincén 
Antonio, and cost of pumping into station tanks. For 
the pur of this calculation, it was carefully ascer- 
tained that two-thirds of the oil consumed by locomotives 
was drawn from Coatzacoalcos storage tank direct by 
engineers, and one-third at Rincén Antonio. The tanks 
at Santa Lucrecia and Salina Cruz, mile-posts 79 and 193 
respectively, were not in use at the time ; —— ; 
the average cost per barrel may be taken at 2.187 d 
(3s. 8d.), as shown by the following formula :—1.962 dols. 
x 2 + 2.637 dols. + 3 = 2.187 do However, stores 
charges for copays, &c., ht the issuing 
price to 2.52 dols. (4s. 2d.) per barrel 


TasLe V.—Cost of Oil. 





Per Barrel. 
Mexican Silver. Per Barrel. 
Dols. 8. d, 

Cost per barrel of oil . on 1.1042 110 
Telegrams in connection with 

purchase iF - oe 0.0015 0 0 
Commissions és 0.005187 0 ; 
Insurance .. A ve es 0.0249 0 05 
Purchasing agent’s expenses. . 0.081867 0 1.63 
Freight, lighterage, and hand- 

lin £ a > ee 0.61 1 02 
Port dues, pilots, and fuel for 

steam-pump .. ee es 0.09419 0 2 
Labour in connection with 

pumping ashore ¥ se 0.005455 0 O11 
Superintendence and incidental 

expenses he » nd 0.35201 07 
Cost per barrel of 42 U.S. gal- 

lons at Coatzacoalcos, not 

including interest on capital 

invested in installation of 

tanks and in oil oe se 2.2788 3 9} 


TaBLeE VI.—Capacity of Tender Oil-Tanks. 


Capacity of Average 











: Class | Quantity ‘ank, | per Inch, 
Pd of of United | “United 
; Engines. Engines. States | States 
Gallons. | Gallons. 

15-16 10 wheels 2 1200 | 20.24 
21 o- 1 1200 | 21.82 
60-67 Consolidation 5 1200 | 19.00 
68-71 9 4 1987 73.60 
40-43 10 wheels a 3000 47.00 

30-32 10 3 1976 | 


TaBLeE VII.—Comparative Capacities of Oil and Coal- 
Burning Locomotives. 


Engine- | Engine- 





Engine Capacity Capacity Miles to Miles to Service 
Number. of Coal. of Oil. | Tank of Bunker of E o 
Oil. Coal. ingine. 
Ib. Ib. 
15-16 7,840 9,000 133.3 87.5 Freight 
21 10,080 9,000 263.15 244.3 Passenger 
60-67 11,200 9,000 133.3 125 Freight 
68-71 14,902 220.7 od 3 
40-43 22,500 333.3 2 
40-43 : 22,500 657.8 - Passenger 
30-32 13,440 14,822 219.5 150 Freight 


Notr.—Engines Nos. 68 to 71 and 40 to 43 were built as oil- 
burners ; the other engines were converted, 


TasLe VIII.—Comparative Consumption and Cost of Oil 
Fuel. 


and Fu 
Oil. Coal. Wood. 
ih om i — ror ae 
—-) Z ,a on — 
Si. ASRS SK Baas Fh £3 
i O'S |#5\.s° S£\26' 35) Os |-0 
Trains. m= \2S),c = fe .n S lox 
eS Salon ss iscouc cS se 
o'; asics oo; Ayr ss o* Lh 
ese VrSsreseSass| ese §F 
eRe occ hes s25S) BES Fs 
Fee €ESEEGR EC Se) Ef |SEA 
Soa BASS ceases) fea (ee 
Tele heal ~ heal feahend bal | <8 (Gee 


gals. (Ib.) mis. mis. Ib. mis.'r 

Passenger 4.56 (34.2) 9.2 | 8.7 | 41.25 |54.8|52. 

Freight ..| 9.00 (67.5) 4.7 4.4 89.6 (25.0/22. 
Cost. 


Per Engine- 
Mile. 








= 


. tarrea (c.ft.)) miles 
0.087 (6.26) 10.4 
0.151 (10.87), 6.3 


coe 


-- Per Engine-Mile. Per Engine-Mile. 


cents. | pence cents. pence 
Passenger; 27.4 | 5.5 $2.4 6.5 
Freight ..| 53.6 10.7 69.2 | 13.8 





a | cents. pence 
| 386 | 67 
| 68 | 116 
—E : - _ —— | — 
_ Supplying Oil to Engines.—For the purpose of supply- 
ing engines and filling travelling tank-cars, the large 


-| storage tank at Coatzacoalcos is fitted with an 8-in. 


diameter valve, from which is run a miain of equal size a 
distance of 100 yards, to a low-lying or basin-shaped 
ground, and a second valve is provided at the extreme 
end of this main. The main 1uns through the station 
yard, and at a suitable point a branch is taken off to a 
stand-pipe or column, which is provided with a 6-in. 
valve, and engines are supplied with oil and tank-cars 
filled at this column in much the same way as engine 
tanks are supplied with water. The object of having the 
8-in. main carried out of the station yard to low-lying 
or basin-shaped ground heyond, and fitted with a valve 
at the extreme end, is to provide a means for allowing 
the oil to escape from the tank in case it took fire 
from lightning striking it, or from any other possible 
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cause. The main valve at the tank is always open, and 
the outlet is controlled by the valve at the end of the main | 
and the stand-pipe valve. The tank being elevated above | 
rail-level, the engine and travelling tank-cars are — 
with oil by gravity. Engines are supplied with oil from 
auxiliary station-tanks in much the same way as water is 
ros a 3 a spout (4 in. or 6 in. in diameter) from the 
tank lifts and lowers by means of counterweights and 
knuckle-joints. It is very necessary to keep these joints 
properly ground in and oil-tight. Leather or rubber hose 
fixed at the end of the spouts is not suitable, as it drips 
too much, and the petroleum rots it quickly. There isa 
valve inside the oil-tank, with a lever on top and a rod | 
or chain outside the same, as is usual with a water-tank. | 
Pumping Oil into Station Tanks.—In some parts of the 
United States inclined tracks are construc —— 
station oil-tanks similar to inclined tracks at coal-bins ; 


machinery, the entire works being operated by means of 

electric motors. : 
The capacity of oil-tanks on the tenders of some oil- 

burning engines of different types is given in Table VL, 


597. 

Fable VII. shows the fuel weight-carrying capacity of 
the foregoing engines as coal-burners and oil-burners, also 
the distance attainable under ordinary circumstances 
with a full tank of both classes of fuel. 

The weight of a gallon of fuel oil is 74 Ib. ; 

Price of Oil and Coal.—Exception may be taken in the 
foregoing figures to the price charged for coal, but the 
price quoted is the exact amount at which the coal was 
issued ; and if it is considered high in comparison witb 
the wag 7p Lary of coals on other railroads, or in other 
places, it should be remembered that the coal was handled 
under expensive conditions, such as double or triple 


Fug.1. NATIONAL RAILWAY OF TEHUANTEPEC. 
FIRE-BOX, INSIDE DIMENSIONS BRICKLINING 9°0°« 3°6; WITH OIL AND STEAM CONNECTIONS. 
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tion of oil fuel only two boilers are needed. The boilers 
supply steam for one 120-kilowatt generator, for a steam. 
hammer and one air-eompressor, and the consumption of 
the different classes of fuel per month was as follows :— 


Dols. £ 
Wood—313 tarreas (72 cubic 
feet each, at 3.83 dols. os 1198.79 100 
Coal—86 tons, at 17 dols. , 1462.00 122 
Oil—16,200 gallons, at 0.06 dol. 972.00 81 


The present electrical output is 7300 kilowatt-hours per 
month, or 9785 horse-power-hours per month, and the 
cost per horse-power-hour is, therefore, 10 cents silver, or 
5 cents. gold. In this price is, of course, included the 
steam used for the steam-hammer and air-compressor, the 
energy of which is not. measured by the wattmeter. 

The comparative statement is as follows :— 
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the travelling cars are run up the incline and emptied by 
gravity into the station-tank. Another system, also 
sometimes adopted, is to construct a reservoir under the 
ground level, into which the oil-cars are emptied, and 
the oil is subsequently pumped into the station tank at 
leisure. For large railroad systems these plans are un- 
doubtedly the most efficient and economical, but the 
expense is considerable, and was not considered justified 
or necessary at the present time on the Tehuantepec 
Railroad. 

A flat car was therefore fitted up with a 6-in. double- 
action pump and vertical boiler, the pump being pro- 
vided with suitable piping and flexible hose to connect 
with the discharge-pipes of tank-cars, and to deliver the 
oil into station tanks, At Rincén Antonio, where the 
railroad company’s shops are situated, an electric pump is 
provided for this purpose, driven by the current from the 
generators which provide power for the shop tools and 











handling, and also lighterage, all of which difficulties were 
unavoidable under existing circumstances. For the same 
reasons the issuing price of oil is relatively high, and any 
improvement in facilities which would reduce the cost of 
coal would also mitigate towards lowering the cost of oil. 
Therefore, for comparative purposes, the statement may 
be taken as correct. 

Stationary Boilers and Oil Fuel.—Shortly after the 
initiation of oil fuel in the locomotive service it was de- 
cided to convert the stationary boilers at the general work- 
shops at Rincén Antonio from coal-burners into oil- 
burners. These boilers originally used wood, and sub- 
sequently coal ; consequently the author has been able to 
obtain the results obtained in the same boilers as wood, 
coal, and oil-burners. There are three boilers of tubular 
locomotive type, each of 400 square feet heating surface, 
or, ane horse-power each ; with wood and coal the 
three ers were used together, but since the installa- 
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Cost of Fuel per Horse-Power-Hour. 


Wood 12.2 cents silver (2.4d.). 
Coal... 14.9 # (3d.). 
Fuel-oil 10.0 = (2d.). 


Burners.—ihee are many kinds of hydro - carbon 
burners, and amongst those with which the author has 
had personal experience are the Holden, Sheedy Car- 
rick, Booth, Lahey, Best, and others. One of the most 
essential points about a burner is the facility of keep- 
ing it clean and free from clogging, and another 18 
its adjustability both for giving the right direction to the 
flame or spray and ting the proper proportionate 
supply of steam or compressed air and oil. The author 
has found that the most satisfactory results in these 
respects, and in the greatest economy of oil fuel, were 
obtained with the Best burner, which is very easy of access 


and adjustment. : : ; 
There are some incidental advantages in using ail fuel 
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apart from anything due to consumption. All clinkers, 
ashes, sparks, falling fire, and choking up of front ends 
of smoke-boxes are 0 viated. 

Cleaning Coal-Burners.—The author has ascertained 
that the cleaning away of clinkers, ashes, the —— of 
front ends, smoke-boxes, and all such work incidental to 
a coal-burning engine before being put into the round- 
house costs on this railroad 0.78 cent silver (0.16d.) each 
trip, and this does not cover the loss of time to the 
engine, which may be taken to amount to one hour per 
trip. This additional hour is taken advantage of for re- 
pairs with an oil-burning engine, as none of the work 
mentioned above has to be done. Another advantage is 
the economy in freight on fuel and the placing of coal- 
cars at liberty for other work or service. 

The weight of a gallon of oil is 74 lb., and in freight 





in any boiler, in consequence of the sudden expansion of 
the plates being injurious, yet at times it is necessary 
in railroad operation ; and, when necessary, steam can be 
got up in less than an hour ; whereas 24 or 34 hours is the 
usual time for getting up steam with coal. 
Another advantage is obvious when an engine is| 
detained for any reason on the road, or reaches its | 
destination with orders to turn back after the engine- | 
men and train-men get rest—the fire can be extinguished, | 
so that during the time the engine is standing there is no 
consumption of fuel, while an engine in fair condition 
will always retain sufficient steam pressure to start the | 
burner after standing for several hours; any danger to 
the boiler or fire-box in coneequence of water falling too 
low while the engine -is standing is also obviated. A | 
coal-burning engine will consume during a lay-over of | 


Fig. 8. NATIONAL RAILWAY OF TEHUANTEPEC. OIL FUEL ARRANGEMENT IN LOCOMOTIVE FIRE-BOXES, 
INSIDE DIMENSIONS 
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unnecessary; these economies reduce the wage bill 
accordingly. 
Effect on, and Life of, Fire-Boxes.—The author’s experi- 


ence, so far, does not indicate any detrimental effect or 


injury to fire-boxes ; no leakages have been found either 
in the new engines, or in the old which have been con- 
verted from coal-burners. He is of opinion that if the 
firebrick work is very carefully looked after and kept in 
good repair, the injury to the fire-boxes, if any occurs, 
will be reduced toa minimum. As the heat of an oil-fire 
is more intense than that of coal, the injurious effects on 
oil-burning fire-boxes may be greater than on coal- burning 
fire-boxes. Copper fire-boxes stand the excessive heat 
better than steel, in consequence of their greater 
adaptability for contraction and expansion. A slight 
distillation of the crude oil, where this is possible, 
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service 1687 Ib. of oil are shown to be equal to 2240 Ib. of 
coal, while in passenger service 1857 Ib. of oil are shown 
to be equal to 2240 Ib. of coal. Now as at least three- 
a hs of the consumption is in freight service, one can 
1687 Ib. x 3 + 1857 Ib. = 6918 Ib. oil, 
2240 Ib. x 4 + 1857 Ib. = 8960 Ib. coal, 


oras wingte weight hauled of 22? per cent., if oil-burning 
engines take oil as frequently as coal-burners have to take 


coal. 

ane monthly consumption of coal by locomotives at 
incon Antonio was an average of 513,671 Ib.; ccnse- 

eentty the monthly saving of weight hauled would be 
16,360 1b., which is equal to 22? per cent., or 6604 long 

_ miles per month for -the station of Rincén Antonio 
: nother advantage of oil-burning engines is the facility 

and quickness with which steam can be raised in a locomo- 

tive, for, while itis not advisable to raise steam too quickly 
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ten hours 100 kilogrammes (220 lb.) of coal at least, 
which represents over 1.70 dol. (2s. 10d.) for which no 
useful return is obtained. 

One of the most important points to observe in oil- 
burning boilers is the condition of the fire-brick work. 
Good fire-bricks and good bricklaying are very necessary ; 
ordinary fire-bricks, such as are nse in furnaces, are not 
always suitable, as the heat of the oil fire is very intense. 
Large blocks, Figs. 1 to 3 and 5 to 10, should be used in 
the arch, and ‘ma 44-in. by 2h-in. blocks in the sides 
and front wall. ith first-class materials and work- 
manship the brickwork in a locomotive may last a year 
without renewal. 

Many pe have been made with regard to the 
wage cost of enginemen for oil-burners. The author has 
found that the conversion of coal-burners into oil-burners 
does not necessarily entail any alteration in the rate. of 
pay of the enginemen ; but inasmuch as coal and wood 
passers are dispensed with, the loading of coal and wood 
on engines is obviated, and cleaning out of ash-pans is 








bul oo 4 a _5Ft. 


eliminates to a considerable extent the deleterious effects 
of its combustion upon hea steel. The presence of 
sulphur in crude oil is, of course, liable to cause corrosion 
of fire-boxes ; but if the percentage of sulphur is limited 
to, say, 2 per cent., the injury done is very little more 
than when burning coal. 

The author’s experience on this railroad has not yet 
been sufficient to enable him to give an opinion on the 
actual amount of detriment caused to fire-boxes attri- 
butable to fuel oil as compared with that attributable to 
coal ; but during the twelve months that oil has been used 
there have been no troubles with fire-boxes which can be 
attributed to the use of oil fuel. 

Fire-boxes need greater care and attention when oil 
fuel is used, and a great deal depends on keeping the fire- 
brick work in sound condition. An engine should never 
be allowed to go out with a defective arch or a broken 
wall, and if proper care and attention are given, it is the 
author’s opinion that the life of a fire-box of an oil. 
burning engine is very little shorter than the life of that 
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PETROLEUM FUEL 


IN LOCOMOTIVES. 


TABLE [X.—ComparaTive STATEMENT OF PeRrorRMANCE OF Locomotives FoR Six Montus ENDING 


DrocEMBER 31, 1904, 











COAL, WwW 


OIL. OOD. 
3 als ; » 1 | | re 
he 83 Bo = | - 8 le6in3| | c- $3 as 3 
@|.28.358 5 2 .& jeSleciam!. | |, Re SESE sé 
s | Sige ; P , 29\$8/"4 ¢ gs 3a 
Month. 2¢ 2g |) a2 \8eb 2242 2 2¢ 2d | ag 8.20/83) ¢\ 28! 28 2 288 6/83/22 
5 a5 32 (254223585 25 g5| 32 FE SEBERE Fa FS 34 224 223235 
a= eo | a8 ga O85" a4 | G4 a" ane O*OF a fa g6 5 a *6 isa 
| did | d. | d. | laid. 
Passenger Service. 
July ..' 5,094) 4,457 579, 8.8 | 7.7) 5.7, 6.6 4,924) 4,652) 77.5 63 | 60 | 6.5) 7.0; 3,876, 5,696/408. 06, 9.6 , 84 7.9 9.0 
August 4,891 4,460, 542) 9.0 |$2| 5.6 6.1 4,713 4,665 85.6 55 | 58 | 62 63| 4,803 3,614)446 9.6 | 8&1) 7.9) 9.4 
Sept. .. 4,717 4,381 487, 9.7 |8.9 5.2) 5.6 3,976 3,776 75.9 | 52 | 49/65 6.9) 4,444) 4,017/311.5 | 13 [11.7 5.9) 6.5 
October 5,928| 5,568, 608) 9.7 | 9.1| 5.2) 5.5 3,168) 3,149! 66.6 47 | 47 7.2 7.2) 3,925) 3,861/285 13.7 13.5) 5.6) 5.6 
Nov. .. 5,266 5,258 662) 9.4 9.3) 5.3 5.0 6,740) 6,566 126.9 53 | 52 | 64 66 468,  468| 50 9.3 93) 82' 8.2 
Dec. .. 7,737) 7,787, 854) 9.0 |9.0' 5.6) 5.6 3,216, 3,216 60.2 53 | 63 | 6.3| 6.8| 2,407) 2,407'174 | 13.8 13.8) 5.5! 5.5 
Freight Service. 
July ..|15,398/13,832) 2,996; 5.1 | 4.7! 9.9|10.7; 2,161 1,953 95.9 22 | 20 |18.6 20.6 539, 451; 55 9.8 82 7.8 93 
August 11,052, 9,830) 2,595) 4.2 | 3.7 12.0/18.6) 4,128 3,505 172.0 24 20 |14.2 18,1 675 6505| 65 10.3 | 7.7 7.4) 9.9 
Sept. ... 8,081) 7,492! 2,35] 3.4 3.1 14.8/16.3) 7,447 6,183 310.0 | 24 | 19 142 16.9} 2,143; 1,916| 340 | 63 | 5.7 122/134 
October 12,738 12,289! 2,552 4.9 4.8 10.3/10.5, 7,401 6,689817.7 | 28 | 21 |14.6 16.1) 1,378) 1,239) 253.5 5.4 | 5.2) 14,2/14.7 
Nov. .. 17,031 15,460! 8.504 4.8 | 4.4 10.5 11.4) 5,372, 4,926 167.0 82 | 29 10.6 11.6 1,634, 1,565; 268.5 6.3 6.0 14.4'12.7 
Dec. ..|18,977\18,478| 3,574. 5.3 |5.1! 9.6) 9.9) 986, 986 34.5 28 | 28 /12.1/12.1! 3,758) 3,758| 548 | 68 6.8 11.311.3 
Totals and Average Mileage, Consumption, and Cost. 
Passenger. 
— |33,633\31,861| 3,632; 9.2 8.7, 5.5 5.8) 26,737125,9241 49.271 54.3 152.61 6.651 6.7119,423117,7931 1700 | 11.4 | 10.4) 6.71 7.4 
Freight. 


— 83,277 77,376 | 17,572 4.7 | 4.4 | 10.7) 11.4) 27,495} 24,192 109.71; 25.0 22.0:13.8 15.7|10,097 0,566) 1520 | 6.6 | 6.3/11.6)12.1 
| | | | | | { | | 





Notes. 
1, From July to October for passenger engines, and from July to November for freight trains, an arbitrary allowance of 
. e 


additional mileage was made to cover “ runn 


was discontinued in November and December for passenger trains and in 


ng light,” ‘‘ standing under steam,” and ‘ 


standing banked.” This allowance 
mber for freight trains. 


2. This statement does not include all engines in service, but several oil-burners, coal-burners, and wood burners, which 
ran regularly in passenger and freight service, were selected for the purpose of most accurate comparison. 
8. Fuel oil was charged at 2.52 dols. (4s, 2d.) per barrel each month ; coal at 21 dols. (1/. 15s. 6d.) in July, and 17 dols, 


(11. 8s. 2d.) in succeeding months ; and wood at 3.83 dols. (6s. 


of a coal-burner. None of the enginemen or firemen on 
their road had any experience in burning oil on locomo- 
tives, and yet no difficulty whatever was experienced in 
teaching them and inducing them to take an interest in 
the new fuel. With the assistance of a competent instructor 
brought from the International and Great Northern Rail- 
road of Texas, most of their enginemen and firemen soon 
understood the handling of oil-burning locomotives ; and 
the instructar stated that he found Mexican firemen very 
apt pupils, and he had no difficulty whatever in teaching 
them their duties. 

Conversion of Engines.—The conversion of engines from 
coal or wood to oil-burners entails a considerable amount 
of work, and requires the construction of new ash-pans, 
brickwork, the greg of burners, cocks, pipes, hose, 
and the fitting of the oil-tank and connections in the 
tender. The time required to convert an engine is from 
twelve to fifteen days, and the cost about 1411 dols. Mexi- 
can currency (117/.), including materials, oil-tank, ash- 
pan, fire-brick, burner, pipes, connections, labour, super- 
vision, freight, &c. 

Oil-fuel has been adopted only to a limited extent on 
railroads in the United States; such railroads as have 
adopted it are located in the oil-well districts, and even 
then they have not adopted it to the exclusion of coal. 
It is also used in some parts of Europe, in Peru, and 
extensively in Russia ; but the adoption of oil fuel by any 
railway will, of course, page | depend on its location and 
on the price at which it can obtain coal. The production 
of oil fuel at present in the United States is not sufficient 
to enable the great trunk railroads to adopt it, and, more- 
over, most of the railroad companies in the United States 
can obtain coal at such a low price that it is difficult for 
oil fuel to compete. 

While only a few of the railroads, however, in the 
United States, principally those running through Texas 
and California, and the extreme West, can use oil econo- 
mically, oil fuel has decidedly the advantage over coal 
for exportation, and a for use in foreign 
countries, inasmuch as the same heat-producing power 
weighs less in oil than in coal, and the transportation 
and handling of oil are less costly than that of coal ; 
consequently the freight, which is always an impor- 
tant element in the cost of fuel, would be in favour of 
oil. Table 1X. gives a comparative statement of per- 
formances of locomotives. 

It would appear from present indications that the price 
of oil in the United States will be governed by the re- 
finers, and also that there will be an ample supply for 
many years of oil fuel for export to compete wih coal, 
The indications also are that the oil regions are likely to 
extend in the States, as new oil-fields are being continu- 
ally opened up, and oil is also being discovered in Mexico. 
If oil is a as fuel in countries within easy reach 
of the United States, the author does not think the price 
of oil will be increased above what will enable the oil- 
producers to compete successfully with coal. 

The object of this paper is not to estublish any scien- 
tific’results, but it is, as will be seen, more of a history 
of a pioneer enterprise in Mexico which has attracted 
considerable attention ee railway officials. The 
information is herein compiled in the hope that it may 
ve of service to others who contemplate adopting oil 
fuel in the operation of their railroade, as the author 
thoroughly appreciated any information with which he 
was favoured at the beginning of this enterprise, espe- 





5d.) per tarrea. 


cially on the International and Great Northern, Southern 
— and Santa Fé railroad systems of the United 
tates. 


THE RATIONAL PROPORTIONING OF 
STRUCTURES IN FERRO-CONCRETE. 

A VERY common objection raised by engineers and 
architects in refusing to make use of ferro-concrete is 
that they are obliged to put themselves entirely in the 
hands of certain contractors, and that no data are fur- 
nished them by which they can check the adequacy of 
the proportions proposed. In order to obviate this 
objection the Armoured Concrete Constructions (Coignet 
Page have drawn up the following note, showing oo 
the adequacy of the proportions suggested for any pro- 
| d construction in this material may be easily tested. 
. Coignet, it should be stated, has had an exceptionally 
long experience with this system of construction, having 
carried out on the Continent during the last few years 
very many and very large works in ferro-concrete. The 
note is as follows :— 


Nore ConceRNinG METHODS OF VERIFYING THE DIMEN- 
SIONS PROPOSED FOR ARMOURED CoNCRETE WORKS ON 
THE CoOIGNET SYSTEM, WHICH MAY ALSO BE APPLIED 
TO ANY OTHER SYSTEM, IF THIS IS A RATIONAL ONE. 


1. The mixture generally used for concrete in struc- 
tures on the Coignet system is made in the following 
proportions :— 

hree parts of Portland cement. 

Five parts of river sand. 

Ten parts of ballast (or broken brick, slag, or clinker). 
This mixture gives 124 parts of concrete. 

2. The weight of such concrete, including the usual 
percentage of iron, will be considered in the following 
verifications as equal to 156 eal | cubic foot. 

3. The cement generally used is artificial slow-setting 
Portland cement. 

_4. The compressive strength of such concrete is con- 
sidered to be at least equal to 2225 Ib. per square inch. 
In the following calculations, in order to allow of a suffi- 
cient margin of safety, 635 lb. per square inch is considered 
a maximum for the fibres bearing the test stress in the 
deflected body. This figure corresponds to a factor of safety 
of 35. The average resistance of such bodies is, of course, 
much less than the maximum stress on the outer fibres, and 


is about: = for the slabs, and generally rather more 


for the beams. 

5. For the framework, mild steel is used which has a 
tensile strength of 58,000 Ib. per square inch with an 
elongation of 22 per cent. on 8in. In order to reach the 
same factor of safety as above—viz , the maximum 
tensile working strain will be considered in the following 
verifications as 16,600 lb. per square inch. 

6. The strain on the framework when ordinary iron is 
used should not exceed 13,800 Ib. per square inch. 

7. We assume tnat the modulus of elasticity of con- 
crete, E., is constant for every load, and that the 
proportion between the modulus of elasticity of steel, 


E, , and the latter is T= n = 15. 


8. The tensile strength of concrete must be entirely 
neglected in the following verifications ; consequently in 
ies which are only subjected to tensile stresses, such 














as pipes and cylindrical tanks having an internal pres. 
sure, the work done by the armatures must alone be taken 
into consideration, taking the safe stress as at the rate of 
16,600 lb. per square inch for steel, and 13,800 lb. per 
square inch for iron. : 

Example :—Let us calculate, for instance, the working 
stress of the armatures of a cylindrical tank (Fig. 1, below) 
the diameter of which is equal to 30’, with a height of 
water of 14’. The circular bars in the lower part of the 
tank are spaced at the rate of 4 per foot run, and havea 
diameter of 4” each, . 

Tensile strain = 14’ x 62.28 Ib. x 5 = 13,080 lb. 
Section of bars per foot, 0.784 square inch. 
Working stress on bars =“ ed =16,600 Ib. per sq. in, 


9. As we do not take into account the tensile strength 
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of concrete, deflected bodies in armoured concrete may be 
considered in the following manner :— 

Slabs, or beams not monolithic with a slab, can be reduced 
to the compressed part (see Fig. 2), the width of which is 
a and the thickness of which is d, and to a section of bars s 
equal to the total section of the framework embedded 
along the width a. The height h of this body is equal to 
the total height H minus the small part u of the concrete 
situated below the axis of the framework. 

Beams combined with slabs may be considered in the 
following manner :— 

The pe gr pe rt to be equal to or smaller than the 
depth E of the slab, and ata stretched portion equal to 
the total section of the bars embedded in the lower portion 
of the beam. Here, also, the height we have to take into 
consideration is the total height H minus the part of 
me w situated underneath the axis of the bars (see 

ig. 3). 


| Fig.3. 
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10. In the case of beams combined with a slab we can- 
not take into account in our calculations the whole width 
of the slab between two consecutive beams. We must 
only consider a fraction of this width as efficacious, 

This fraction is determined by the formula— 


a=1(1- an 
LZ 


in which / is the width of the slab, and L the span of the 


ms. 
Example :—If we have, as in Fig. 4, 


1=8 L=20 
2 

L = = 04 

P 3— 

ja = 0-4? = 0.16 


a = 8’ (1 - 0.16) = 0.84 x 8’ = 6.72. 
Of course, this formula cannot be applied when the 
proportion i becomes greater than 4. In that case we 


cannot take the efficacious width of the slab to be more 
than 0.75 of a. Therefore the above ratio is comprised 
between ? and 1. : 

11. The methods used in calculating the proportions of 
armoured concrete are the same as those used for homo- 
geneous bodies, but with the following restrictions :— 

1) That we do not take into consideration the concrete 
subjected to tensile strains. 

(2) That we replace the section of principal bars (those 
running in the direction of the span) by a section of 
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concrete n times larger (or 15 times larger), or, expressed 
otherwise, a section  s, in accordance with what we have 
said concerning the proportion existing between the 
modulus of elasticity of steel and concrete —v!z.:— 
n = 15. 

12. Direct Compression.—The working stress on the 
concrete and that on the longitudinal bars will be { und 
by the following formula, in which S indicates the section 
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of concrete, s the total area of the bars, and P the central 
ertic 
, Working stress on concrete per square inch 


be AP 
Sins S+l5s 
Working stress on bars per square inch 
R=nr=lb5r. 

Example :—What is the working stress on the concrete 
and on the bars in a square pillar 20” by 20”, with a 
framework of four longitudinal bars, 14 in. in diameter, 
supporting a load of 125 tons? See Fig. 5. 


P = 125 = 280,000 Ib, 
~ 20” x 20” = 400 square inches, 





r 


ns *. x af x 0.994 = about 60 square inches, 
= : = 610 lb. i . 
mie per square inch. 
R = 15 x 610 = 9150 per square inch. 


For a post higher than twenty times the side of the 
square section or smallest dimension of the post, we should 
not be justified in taking the maximum value of 635 Ib. 
for the concrete working in compression, but only a 
fraction of this, as indicated by 
formula. a) 

13. Bending.—The position of the neutral axis of a slab 


(see Fig. 6) is given by the equation a d x : = ns (h-d) 
(1). The depth d of the compressed concrete, or, rather, 
the proportional depth, 4 depends only on the section s of 


nkine’s or Euler’s 


the bars when the value attributed to n is given. When we 
have determined this value of d we know the lever-arm Z 











——- 
re 
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of the resisting couple, the centroid point of yo ganect of 
the resultant of the compression) lying at the centre of 


gravity of the triangle A B C—that is, at a distance - 
from B C—we have, therefore, 


P d 
Z=h-—, 
3 


If we call M the moment of the external forces, and F 
the thrust or pull of the resisting couple, we have 


M 
Faz, 
Z 
The average working stress on the concrete will be 
oo 
2 ad 
or 
awe 
—— 
_ And the working stress on bars, the section of which is » 
is 
R= ss 


14. Average Position of the Neutral Axis in Slabs.— 
In order to simplify this verification we may sup 
that Z is approximately equal to 0.88 h. In fact, if we 
suppose a percentage of iron of 0.5 per cent., the equation 


(1) gives usd = 0.31. ; and if we suppose 1 per cent., we 


d 


have — = 0,42, 
h 


The average value of a is therefore about 0.36, and 


therefore the average value of Z = 0.88 h. 
Example :—Let us verify a slab 3# in. thick, with two 
and a quarter per foot, each 2 in. in diameter, with 
&span of 8 ft. 3 in., and a superimposed load of ? cwt. 
(One cubic foot of armoured concrete = 156 Ib.) 


Dead-weight per square foot = 3” x “ee = 49 Ib. 
Applied load = ? ewt. per sq. ft, = 84 Ib. 
Total load per square foot ... 133 Ib 

M = 183 x “ 3"? = 905 foot-pounda, ° 


We can use the formula M = a when the slab is 


monolithic with an armoured concrete beam, assuming 
that it does not rest freely upon the walls, but that it is 
fitted into the latter or secured on the supports. If, 
however, this beam rests freely upon its supports, we 


have to use the formula M = pe 


as h is equal to E - u = 33” - 2” =3”. 
Z — 0.88 h = 0.88 x 3 = 0.22, 





905 ‘ 
P= — = , 
‘x 4120 lb. per foot wide. 


d = 0.36 h = 0.36 x 3” = 1.08”, 
ad =12 x 1.08 = 13 square inches. 


4120 — 317 1b, 


r — 
ee 
r = 2 x 317 = 634 Ib. 
0.18 = section of one bar # in. in diameter, 
8 = 2} x 0.18 = 0.248 square inch. 
R= oa = 16,600 lb. per square inch. 


15. Beams in Combination with a Slab (Figs. 7 and 8).— 
In order to make an accurate verification here we must 
determine the position of the neutral axis by formula (1 
and the lever arm Z of the resisting couple by geometri 
considerations. In other words, we have only to ascer- 
tain for that purpose the wo of the centre of gravity 
of the trapezium A BC D (Fig. 8) corresponding to the 
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depth E of the slab, when, as usually happens in ‘ 


beams, the neutral axis is situated slightly below C D. 
In the same manner, the average working stress on the 
comp! concrete can be ascertained by geometry. It 


is equal to AB+CD (Fig. 8). In order to simplify this 


verification, we may assume that the neutral axis coin- 
cides with C D, and then we have 


Z=h-—- E 
M . 
F= z’ 
R=F, 
8 
r F 


2°  axE 
Example :—Let us verify a beam width 7”, depth under 
slab 16”, wu = 2” ; framework, two bars, 1?” in diameter ; 
span = 22’ (Fig. 9); distance between beams equals 10’ 
on) superload, 1 cwt. per square foot; depth of 


Dead-weight of slab e x 10’ x 156 1b. = 650 Ib. 





Superload 10’ x 112 Ib. = 1120 ,, 
Dead-weight of beam 7 x 16 156 Ib.= 121, 
Total load per foot ... 1891 Ib. 
"\2 
M = 191 x (22) _ 114,406 Ib. 


h=16+5—2=19" 
iz 

Z=19- 4 =17.33" = 1.44 
114,406, 
F ia = 9,500 Ib, 

8 = 2 bars 1?” = 4.81. 
79,500 

4.81 
To compression ;— 


R= = 16,500 lb. per square inch. 


10 
r*a" 0.455 
a = 10’ (1 — 0,455)? = 7.94’ 
r 79,500 


2 = 7.94 x 12 xB ~ 1661. 
r = 2 x 166 = 332 Ib. per square inch, 
These two last verifications are only approximate, but 


other transversal framework, Z the lever arm of the resist- 
ing couple, then the stress on the stirrups, in order to 
equilibrate the corresponding shearing stresses, will be 


7xD 
R=7 , 


and the same intensity of working stress is assumed as 
in the case of the longitudinal principal bars. 

Example :—In the annexed example we have assumed 
two stirrups having two bars each j;ths diameter, and 
their spacing at the points of support is 2 in. (Fig. 10). 

We wish to find the workjng stress on these stirrups. 
The shearing stress reaches its maximum at the points of 
support and is equal to 


T = 22" = 20,8001b, 
In accordance with what has already been stated above 
we will let the stirrups bear half the strain, 
a = 10,400 Ib. 


The section s of the stirrups is therefore equal to 


2 x 2 x 0.028 = 0.112”, 
Therefore 
R= 10,400 x 2” 


17.38 x 112 = 15,800 lb. per square inch, 





UNSOLVED PROBLEMS IN METALLURGY.* 
By Rosert Asport Haprigip, M. Inst. C.E. 
PART I, 

PROBLEMS OF METALLURGY. 


To be requested to undertake this, the fourteenth 
James Forrest lecture, is an honour I greatly appre- 
ciate. I ask your indulgence for shortcomings in its 
preparation, as the work has been carried out amidst 

ressure of official business in connection with another 
nstitution. But whatever calls there may be on our 
time, we all recognise that the claim of our Alma Mater 
is great. This I personally feel, being indebted to our 
Institution for the generous encouragement given to my 
— by the acceptance of a paper contributed in 


I shall, too, ever remember Mr. Forrest’s kindness to 
me when I me a member of this Institution, and the 
assistance he so freely rendered when my paper was read— 
the first of a technical nature I had then prepared, His 
cheery encouragement in what, at the time, seemed to me 
a heavy labour was of the greatest help, and the hand of 
friendship has, I know, been as freely held out by him to 
others. All honour to him for the good work he has 
done, and for his lifelong devotion to the interests of this 
o- Institution, whose branches spread throughout the 
world. 

It would be difficult to enumerate the names of the 
many friends whose generous assistance has been afforded 
to me in the course of my experimental researches. I 
take, however, this opportunity of thanking the Nestor 
of our Institution, Sir George Barclay Bruce, whom we 
are delighted to have with us, for his kindness to me 
in 1888, when he occupied the presidential chair. I would 
also thank Sir Alexander Kennedy, who has done so 
much for our Institution ; his name stands for accuracy in 
the highest and best sense of the term. It was he to 
whom I went in 1887 with the products of some of my early 
experiments, and found him engaged in his mechanical 
testing laboratory at University College. Testing labora- 
tories were in those days few and far between; but 
notwithstanding the difficulties met in making tests with 
the intractable material I handed him, he smoothed these 
away. Busy as he was, he at once expressed great 
interest in my experiments, and the results of his im- 

rtant tests are duly recorded in the Proceedings of our 

nstitution. Let me add that his kindly assistance set 
me again to work, greatly encouraged for future researches. 
I mention these facts to show how much friendly assistance 
is of value to younger men. 

A lecture of this kind has its happy prerogatives: there 
is no discussion, a free hand is afforded, and our Secretary 
has not even to read it, But this great freedom brings 
greater responsibility. It behoves me, therefore, to tread 
carefully, and if my address appears to deal not so much 
with general subjects as with a special oue, this is for the 
simple reason that the specialised subject I have chosen— 


the actual resulting strains are always smaller than thus | Metal 


calculated. 

16. Shearing Stresses.—Besides the tensile and com- 
pressive stresses we have also to consider shearing 
stresses. It is admitted for the slabe, which have a com- 
paratively large section of concrete, that stirrups are not 


Fug .W. 
10°. ‘ 











a. 
necessary. This, however, cannot be assumed in the case 
of beams in combination with a slab, and —_ all 
pee set assume in their calculations that one-half of 
the shearing stress can be supported by the concrete, and 
the other half by the stirrups. 7 

Let us call D the spacing between the stirrups, and T 
the ave shearing stress in the portion of the beam 
considered, s the section chosen for the stirrups or any 





etallurgy—is the only one which I can venture to put 
before you. 

The James Forrest lecture has been given by many 
who have excelled in genius and sterling worth: Ander- 
son, who, in 1893, was the first to undertake the pleasant 
duty ; Hopkinson and Roberts-Austen—these, ! no 
longer with us—besides others happily still living. In the 
shadow of these t intellects I recognised the responsi- 
bility I was asked to undertake, and hesitated to accept it ; 
but our President, and also Sir William White, who himself 
has done so much to help metallurgists by — over 
the Alloys Research Committee of the Institution of 
Mechanical Engineers, would hear of no ref 
their kindly pressure, overcame my reluctance. 

In any case, I ask that my contribution may not be 
taken so much as a lecture, but rather as a plain and, I 
hope, practical talk upon the matters to which my life 
has been chiefly devoted. Let it be added that it bas 
been undertaken mainly with the object of helping our 

ounger members. The word “help” is here used in the 

est sense. I certainly do not pretend to teach, but 


, and, by 


_* Fourteenth James Forrest lecture, delivered before 
the Institution of Civil Engineers on May 2. 
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rather hope to inspire interest from the records of my 
own experience. 

Mr. Forrest- was enough to _— me a topic for 
this lecture—that of ‘‘ Unsolved Problems of Engineer- 
ing.” As already intimated, my remarks will be confined 
as strictly as possible to problems relating to my own 
profession—that of metallurgy—and in doing so I shall 
deal chiefly with iron and its alloys. [Mr. Hadfield then 
gave a brief history and definition of ‘* research.” 


METALLURGY. 


As a metallurgist I can safely claim that this particular 
branch of rem comes under the aim of our charter 
—‘*The application and direction of the great sources of 
power in Nature to the use and service of man”—and I 
trust I am not biased in saying that the labours of the 
metallurgists are of the highest importance. Whilst 
fully ising the good work done in the many 
branches of engineering, it must be allowed that without 
the aid of metallurgy none of the great structural and 
mechanical achievements of to-day could have been called 
into existence. Who has used the metallurgist’s produc- 
tions to greater advantage than our Past-President, Sir 
Benjamin Baker, in that marvellous masterpiece of 
metals, the Forth Bridge ? 

The syllabus of our Institution shows how considerable 
is the interest taken by the Council in the work of the 
metallurgist, for out of the 104 subjects selected about 
21 per cent. relate directly to metallurgical science. If 
those subjects indirectly concerned are added to the list, 
the proportion would be brought to nearly 50 per cent. 
Let us take subject No. 4 as an instance : —‘* The Increase 
of Speed in Express Travelling.” Here metallurgical 
advance has had to precede that of mechanical design. 
At the time George ere applied his inventive 
genius to the inception of mechanical! traction, the loco- 
motive, as we know it to-day, could not have been con- 
structed, because the materials now supplied by the 
metallurgist were then unknown. Incidentally it may be 
mentioned that America in 1905 spent no less than 
52,000,000/. sterling on locomotive power and rolling 
stock, chiefly composed of iron and steel. 

The pure metal—iron—has a tensile strength of about 
19 tons per square inch, yet by the metallurgist’s art in 
preparing alloys, and by thermal and mechanical treat- 
ment, this tenacity can be increased nearly ten times, 
whilst there are a thousand and one intermediate states. 
It is upon a correct application of these facts that modern 
progress has been based. If we take away the metal iron 
and its alloys, we return to the dark ages. 

The Tools of the Metallurgists.—Let us consider some 
of the many problems of metallurgy still oeneny be 
solved. These, as I have said, are my theme, but in 
dealing with them I am no necromancer, neither shall I 
attempt to treat them exhaustively, as, indeed, it is 
quite impossible to do in a brief lecture such as the pre- 
sent. I will indicate only some amongst many, and, like 
the explorer who takes with him charts, maps, and the 
equipment likely to be most useful, I shall, this evening, 
try to show you some of the instruments or tools of the 
metallurgist, by the aid of which he has solved, or par- 
tially solved, some of the difficulties encountered in the 
past, and by which he may hope to continue his work in 
the future. 

Practical Demonstrations.—In the ordinary way a lec- 
turer on a scientific subject explains and illustrates his 
theme as he proceeds ; but to an audience such as I have 
the honour of addressing, and with a subject like the pre- 
sent, this method seems to me to have defects. Though 
engineers are engaged in the application of metallurgical 
products, many are not concerned in the actual work of 
the metallurgist, and to carry out during the reading of 
this paper all the experiments to which reference will 
presently be made would be tedious, even if it were pos- 
sible. Much of the apparatus needed could not be shown 
in this hall, and it is here that a chemist or physicist 
would have an advantage in addressing you. A lecture 
theatre can be quickly turned into a lecture laboratory, 
but metallurgical demonstrations need greater space and 
a more permanent installation of apparatus. 

There is another reason why I have formed my lecture 
on a somewhat unusual mould. Fora subject of a tech- 
nical nature more time is needed for lucid explanation than 
is generally at command, and in these James Forrest lec- 
tures the audience is denied opportunity for asking ques 
tions. Therefore it may that many present would 
have but vague ideas about matters upon which they 
would desire to be well-informed. 

Taking these points into consideration, I have thought 
that I would not detain you long with a written lecture, 
bat su t that after the conclusion of my remarks, 
which shall be as brief as possible, we should adjourn to 
the ing-room downstairs, most kindly placed at m 
disposal by the Council. Here have been arranged, wit 
the cordial assistance of our Secretary, Dr. Tudsbery, 
examples of the apparatus used in metallurgical research. 
Some of the characterist:cs and properties of the alloys 
to which I am about to refer will illustrated by actual 
experiments ; tests of various kinds will be carried out 
and the apparatus will be shown at work. This will give 
you an opportunity for asking any questions you may 
desire to pat and aiso of seeing for yourselves the nature 
of some of the many problems metallurgists have to face. 
By making these actual demonstrations it seems to me 
that individual knowledge can be imparted to a greater 
extent than by a lecture of many hours. 

Whilst the collection of apparatus could have been 
much enlarged by the many kind offers to contribute from 
various friends, I have wished to confine myself chiefly to 
those we, at our Hecla Works, Sheffield, ere collected 


and used ; in other words, they are representative only of 
en research department of one particular organisation or 
rm, 








Necessarily, I can only show the instruments with 
which I have worked. This must not be taken to indicate 
that different. appliances used by others may not be 
equally suitable. Moreover, those exhibited represent 
but a small ‘portion of those required. The tests which 
will be made and the pepenne which will be shown may 
not be altogether new, but it may be hoped that to many 
of the younger members, who have not had opportunities 
of seeing what I am about to describe, this plan of dealing 
with the subject may be of service. If this lecture proves 
of any assistance to them, it will be ample reward for the 
trouble taken in its preparation. 

Finally, I trust it will be seen that metallurgy is no 
mean branch of science, and that its workers in every way 
deserve to occupy a position not inferior to that accorded 
to those engaged in other departments of engineering 
enterprise. 

The Importance of this Science.—To give some idea of 
the gigantic nature of the operations of the metallurgist, 
and to show the enormous demand for iron, it may be 
mentioned that the estimated value of the world’s pro- 
ducts of iron and steel is now not far short of 1,000,000, 000/. 
annually. The output of pig iron for 1905 was 53,000,000 
tons, which is just double the production of fifteen years 


ago, and of this probably 80 per cent. is turned into steel. 


The total iron ore extracted yearly throughout the world 
is almost 100 million tons. The pig-iron production in 
the United States last year was 23,000,000 tons, or 4,000,000 
tons beyond any previous record; of this the State of 
ates ome alone made nearly three-quarters of a million 
tons more than the whole of Great Britain. 

Notwithstanding the enormous strides made by other 
countries, the United Kingdom still holds the field in 
having produced the largest cumulative quantity of iron. 
We also yet export far more iron and steel than any other 
nation ; twice as much as the United States, and nearly 
50 per cent. more than Germany. This is not a little 
remarkable in face of the statements made by some who 
are continually predicting our decline. A paragraph 
appeared won Fx in an American technical journal 
(The Iron Trade Review) bearing u this aspect of the 
subject. It appears so much to the point that I think 
it will be appropriate to quote it here, TS gaan as it is 
satisfactory to find commendation ab: , remembering 
how often we are severely criticised at home. 

With the United States, large exports of iron and steel pro- 
ducts are generally a sign of adversity ; with the United Kingdom 
they are a sign of prosperity. England’s home market is her most 
important market it is true, but her iron and steel export trade is 
the most important of any country. Her exports are so widely 
distributed over the whole face of the globe, being by no means 
confined to her colonies, that their size is a good index to world 
conditions. Our (i.e., American) exports vary widely from year to 
year, partly in relation to the varying degrees of prosperity at 
home. England’s export trade is much steadier. It is not a 
dumping —— but involves the careful cultivation of trade, a 

licy which American producers have but lately adopted. The 
act that England’s production goes so much to foreign countries, 
as a result of trade-building efforts, is in a measure responsible 
for her steady production, the figures showing none of ‘the wild 
changes so notable in American production statistics. 

The transmutation of the base metals into gold by the 
philosopher’s stone would have produced but small results 
compared with the extraordinary advantages gained by 
the actual transformation of iron ore into the vast quan- 
tity of metallic iron, to which reference has been made ; 
nor.would it have compared with the real transmutations 
which are produced in iron by the addition of other 
elements and by heat treatment. No-other metal can 
rank with iron in its importance. Millions of human 
beings throughout the world are extracting it in its 
oxidised form from the earth, also smelting and working 
it up into finished products. Moreover, it is the only 
metal, so far as I know, which in itself is able to support 
an important institute—the Iron and Steel Institute. 

Until recent times the manufacture of iron was carried 
on empirically, but since its production has been guided 
by the light of modern scientific knowledge the world’s 
civilisation has progressed by leaps and bounds. Under 
the conditions of modern life the consumption of iron per 
head of population is an excellent index of the material 
prosperity of a nation. 

In America this has now reached the high ‘figure of 
619 Ib. per head, as compared with 387 Ib. in 1900, or 
84 lb. in 1856—just half-a-century ago. The world’s 
total production of pig iron in 1905 was 534 million tons, 
erating an average consumption of about 68 lb. per 

ead. 

Exhaustion of Iron-Ore Sources.—It is unlikely there 
will be any halt in the enormous demand for iron ; there- 
fore, as I have elsewhere shown, it is quite probable that 
by the end of the century, if the present ratio of increase 
continues, there will be a call for over 500 million tons of 
iron ore annually ; for we must remember that, in addi- 
tion to existing areas of consumption, Eastern nations 
will, without doubt, before long enormously add to their 
demands. This naturally raises the question, Will our 
sources of supply run short? It is a problem which time 
alone can determine. It can, however, almost with cer- 
tainty be foreseen that the known iron-ore fields of North 
America, Germany, and England will be exhausted 
within one or two centuries from now. 

An interesting train of speculation is aroused if we con- 
sider how the whole course of the metallurgy of iron might 
be considerably modified if electric smelting could be suc- 
cessfully carried out. At present iron can only be smelted 
commercially when the coal required is at hand; but 
electrival smelting might be effected by energy obtained 
from natural sources ot! than {carbonaceous fuel, and 





then many more deposits of iron ore would become avail- | 8T@' 


able. This will be referred to elsewhere in the address. 


Tron. 


Let us now deal with the special qualities and properties 
of the metal with which we are interested this evening, 








[Mr. Hadfield gave.a short history of iron, ending with an, 
SGuslen > Ratan inlaid enwerk.} ieee 
ition.—In its position amongst the elements, 
iron has the peculiarity of being surrounded by those 
in some respects us to it—nickel, cobalt, man- 
ganese, and copper—which have certain physica! pro. 
ties in common, such as specific gravity, atomic 
weight, and high fusion points; yet, notwithstanding 
these similarities, the world might dispense with the 
latter elements, but certainly not with iron. Whether these 
four elements have a common ow is @ mystery that 
science even to-day has not been able to penetrate. There 
are grounds, however, for believing that they are in some. 
way related to each other or have originated from one 
common stock. _ 

Physical Properties. — Apart from those properties 
studied more intimately by the chemist, the followin 
are some of the chief Sunasineleiies of iron with which 
we are most concerned :—Malleability, tenacity, ductility, 
elasticity, hardness, permeability, conductivity, resis. 
tivity, and fusion point. Who would think that many of 
these properties can be so profoundly modified by being: 
alloyed with other elements that it is almost impossible to 

ise the product as being made up chiefly of the 
nal element. 
he following are some only of the most im 
changes which occur even when the iron largely pre- 
dominates. For example, about 0.20 per cent. sulpber, 
or even less, completely destroys the malleability when hot. 
In the alloy known as cast iron the fusion point is lowered 
several hundred degrees by the presence of carbon and 
other elements. Pure iron has a Brinell hardness number 
of 85; this is increased in hardened carbon steel to 
about 800—that is, ten times. The resistivity of pure iron 
is 10 microhms per cubic centimetre, which in the iron- 
nickel-manganese alloy referred to elsewhere is increased 
to 95 microhms. Again, pure iron has a maximum 
permeability of 4000 C.G.S. units, whereas in the man- 
ganese-iron alloy this is reduced to 1.30.G.8. 

In its qualities under mechanical tests the changes are 
equally profound. Its elastic limit in the pure state is 
about 10 tons per square inch ; this can be increased to 
over 100 tons in nickel-chromium steel. Similarly, the 
tenacity, originally 19 tons rer square inch, or even as 
low as 5 tons in cast iron, can be increased to 110 tons per 
square inch, or if wire-drawn material is considered, to 
over 200 tons per square inch. I have produced a nickel 
carbon steel (carbon 0.41 per cent., nickel 20 per cent.), 
not wire-drawn, which when tested in liquid air had a 
tenacity of 154 tons per square inch, with 154 per cent. 
elongation. The ductility or property of elongation of 
iron may be practically nil, or increased to over 70 per 
cent. in the case of certain iron-nickel-manganese alloys. 

With such an extraordinary range of qualities it can, 
indeed, said there is no other metal known which is 
80 curious and at the same time so valuable to mankind. 

Crystallisation.—To what can these remarkable varia- 
tions in quality or character be ascribed? Such a ques- 
tion cannot be answered briefly, but it may be said the 
are chiefly due to various forms of crystallisation, whic’ 
are themselves, no doubt, largely produced by the par- 
ticular elements entering into combination with, or modi- 
fying the properties of the matrix iron, and further by 
the particular kind of heat treatment and cooling to which 
the metal has been subjected. The type of structural 
conditions so produced largely determines the physical 
properties of the metal. It is for this reason that the 
great work originated by Dr. H.-C. Sorby in 1857, in con- 
nection with the microstructure of iron and its alloys, bas 
so profoundly influenced the metallurgy of iron. The 
term “crystallisation,” though a simple one, well de- 
scribes phenomena of the highest order. of importance. 
1t is one all can understand, and it is -well employed in 
describing the structure of iron. Microscopy, now termed 
as regards metals ‘‘ Metallography,” is really a study of 
the crystallisation of iron and other metals. It has now 
become an essential branch of metallurgy, though its use 
must always be correlative with other physical observa- 
tions. 

The great importance of this subject of crystallisation 
is clearly set forth in a remarkable paper, ‘* A Study in 
Crystallisation,” contributed by Professor J. H. Bowman 
to the Society of Chemical Industry in October last. As 
the general phenomena descri by Professor Bowman 
ap to have very considerable bearing upon the crys- 

isation of iron and its alloys, this paper is well worthy 
of study by the metallurgist. Whilst there are also many 
intermediate stages in crystallisation as described in this 
excellent paper, the following four principles are stated 
to be operative :—‘“‘ Initiation,” probably the most impor- 
tant of all; “repression,” relating to currents set up and 
their rate of action ; ‘‘ relay,” the process by which com- 
pound crystals are formed ; and “‘curving,” the crystallis- 
ing force, is nearl ualled by the resistance of the 
medium, the Prnere | seeking the line of least resistance. 

As a rule, in iron and. steel the larger the granular 
structure the weaker and more brittle the product. This, 
atany rate, is true of steel. Probably the lower the per- 
centage of carbon—that is, the softer the steel—the less 
important is this point, but in higher carbon steel la 
or coarse granular structure is fatal to the quality of the 
material. 

Iron is more sensitive, and also has the power of vary- 
ing its crystallisation, or form of structure, in a greater 
degree than any other metal. These forms of crystallisa- 
tion seem to divide themselves into two main types— 
viz., coarse and fine granular, with many intermediate 


des, 

The whole art of producing steel of high quality con 
sists in obtaining and controlling the type of crystallisa- 
tion desi One of the most important factors is that 
of temperature, but until com tively recently there 
were no means of checking this; we had to depend on 
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the eye alone. This human instrument was too uncer- 
tain, except when working with special brands of steel, 
such as tool steels, these usually being bars of small 
dimensions, and dealt with in the smith’sshop. It was 
not, therefore, to be wondered at that so many irregu- 
larities arose during the early production of what me be 
termed modern or special steels. These steels woul be 
practically useless without our present knowledge of 
their heat treatment, which means controlling the crystal- 
lisation. It is singular how demand must arise, and the 
environment be favourable, before advance can be made. 
We are now on much safer ground, thanks chiefly to our 
means of accurately determining high temperatures ; and 
the engineer can depend upon receiving special steel, 
which, when carefully and properly made, is a material 
thoroughly trustworthy. 


PROBLEMS IN METALLURGY. 


Having dealt briefly with iron and its properties, I will 
proceed to consider the important question of how it is 
possible to throw light upon the extraordinary changes 
which take place, and so profoundly influence the metal, 
whether by heat treatment or the addition of various 
elements. Though only a hurried glance can be given to 
the subject in a lecture occupying one evening, in the 
reading-room attempts will be made to show how some of 
the desired results are reached, and how in the future 
solutions of many of the problems may be found. : 

The problems of metallurgy are many-sided, and the aid 
of almost every branch of science has to be invoked. In 
spite of all the progress made, great as it has been during 
the last decade, no finality is in sight—no place where the 
metallurgist — rest, and say ‘“‘ My work is complete.” 
Looking forward to what remains to be done, metallur 
like other sciences, seems to stand only on the threshold 
of the Temple of Knowledge ; looking backwards, it 
appears illumined witha flood of light compared with the 
Comorian darkness of the alchemists’ period. The prac- 
tical metallurgist needs the heart of a true worker and the 
spirit of an explorer as he steers through the maze of 
‘unsolved problems” that beset his course. Happily, he 
has to guide him on his way many beacons that have 
been erected by friendly workers in other sciences—the 
chemist, the microscopist, the electrician, the physicist, 
and the mechanical engineer. If the generous uid given 
by these co-labourers does not enable all problems to be 
solved, at any rate, it has thrown light into many dark 
corners, and we have always the certain knowledge there 
is an answer to every riddle Nature sets, and harmony in 
- her laws if we have the wit and patience to classify 
them. 

Special Steels.—The profound modifications produced 
in iron and its properties by carbon, nickel, chromium, 
manganese, tungsten, and other elements have been fully 
dealt with in the literature of metallurgy during the last 
twenty years. The paper which I had the honour to read 
before this Institution in the year 1887 was, so far as I 
know, the first systematic presentation of the influence of 
alloying iron with an element other than carbon. The 
investigations then set forth have developed into a long 
series of further researches, which have been described in 
8 ay oe read before this and other institutions. 

e development of what are now known as alloy or 
special steels has been very t. odern progress is 
more or less bound up with advances in metallurgy. 

Wrought iron and ordinary carbon steel, although of 
great value, often do not meet the necessities of modern 
constructional engineering, so that special steels must be 
used. Inc speeds, and other conditions involving 
greater wear and tear, are the characteristics of the pre- 
sent age. Let us take one specifigcase—that of the motor- 
car. Itsconstruction from iron aléne would be practically 
impossible; the great success of the French makers of 
motor-cars has been largely due to the attention they have 
paid tu the production and employment of steels specially 
suitable for this work. Happily the fact is becoming 
recognised in this country. It is estimated that France 
has an annual production of 25,000 motor-car chassis. 

Metallurgists who study the manufacture, treatment, 
and application of these special steels during the next 
quarter of a century will be among those who confer the 
greatest benefits upon mankind. 

Heat Treatment,—As an illustration of the complex 
nature of the problems with which the metallurgist has 
to deal, I will specially refer to one—that is, the effect of 
heat treatment upon the metal iron and its alloys. 

It is well known that chemical activity is greatly in- 
creased by a rise of temperature, and this may partly 
explain the extraordinary changes brought about in iron 
and steel when heat treated. Direct evidence on this 
point is difficult to produce ; we must be content to know 
that by certain heat treatment profound changes do occur 
in the physical qualities of the iron or steel. This applies 
more to the material known by the generic name of 

steel” than it does to iron. Iron seems less sensitive to 
‘heat treatment ; that is to say, it is less affected by 
varying conditions of temperature. Therefore the re- 
markable changes we are to study refer chiefly to iron 
alloyed with other elements. Carbon steel forms a class 
in itself, but in all the special steels or alloys of iron, 
carbon must be present in greater or lesser quantities ; in 
fact, most of them would be useless in the absence of this 
metalloid, 

, Let me give one illustration of the remarkable effect of 
‘eat treatment upon an ordinary carbon steel, of tool 
steel quality, having the following composition : carbon, 
1.16 per cent.; silicon, 0.07 per cent.; manganese, 0.37 per 
—. Although it is generally known that such a steel 
= beoden at certain temperatures, and will not harden 
. th ers, 1t was only quite recently discovered how fine 
SN. dividing line—not more than a few d Mr. 
ldeg Grayshew, M.I. Mech. E., even claims that but 

©g. Vent. will cause considerable difference in physical 








qualities ; and I believe he is not far from the truth. A 
joint research by him and myself is at present being 
carried on which, it is hoped, may throw light upon this 
interesting question. 

There is nothing mysterious in the knowledge gained 
in this field of research; but it has taken centuries to 
discover these important facts. Now, by means of 
modern pyrometers, all ranges of temperature can 
read with great accuracy, and it is found that carbon steel 
of the composition mentioned, when heated to 725 deg. 
Cent. and quenched in brine, will afterwards bend cold 
43 deg., its Brinell hardness number being 228. Quenched 
at 735 deg. Cent., or 10 deg. higher, the quenched 
specimen, when cold, bends only 1.5 deg., the Brinell 
hardness number being increased to 512. Quenched at 
740 deg. Cent., the bend is nil, and the hardness number 
713; in other words, the steel is completely hardened. 
Thus we have the remarkable fact that by increasing the 
temperature only 15 deg. Cent. we get the phenomenon of 
complete hardening. e small ditference of 15 deg. Cent. 
(27 deg. Fahr.), within which range hardening or non- 
hardening results occur, represents no more than the 
change in temperature between a spring and summer day, 
ee such slight differences in temperature —- revo- 
utionise the structure of steel. An experimental demon- 
stration of these facts will be made after the lecture. 

It will thus be seen how delicate is the nature of the 
metallurgist’s work, and it must be remembered that I 
have here only dealt with one type 
—that relating to hardening. Other important changes 
are those occurring both at lower and higher tempera- 
tures. Further, there are critical changes at the high 
temperatures of 900 deg. Cent. to 1000 deg. Cent., and 


, | these, it must be remembered, are temperatures at which 


forging and rolling are usually carried on. There are also 
variations in hardening temperatures. The one produced 
at about 720 deg. to 740 deg. to which I have referred, is 
merely the first landmark, the position of which varies ac- 
cording to the nature of the steel, whether low or high in 
carbon, and whether it is a special or alloy steel. This term 
is used in contradistinction to carbon steel, though the 
latter, too, is in reality an alloy steel. There are changes 
in temperatures used for toughening purposes, most of 
them well below the hardening. points, and in certain 
cases critical changes occur, not only down to atmospheric 
temperature, but even at the temperature of liquid air, or 
—182 deg. Cent. Again, in dealing with changes of 
temperature, the influence of mass must be considered. 
At a given crystallisation produced by temperature a 
large mass will not necessarily behave in the same manner 
as a small one, and the duration of the heat treatment is 
also important. 

We thus see not only how sensitive is iron in the form 
known as steel, but also how exceedingly important are 
the correct methods of determining the exact tempera- 
tures at which these changes occur, and at which the 
material is treated. It is for this reason that I put in the 


front rank of the metallurgist’s tools those by which he | P 


solves the problems which hinge upon accurate means of 
determining temperatures, whether they be high or low. 

As striking instances of the importance cf heat treat- 
ment, I may mention the hardness of the face of armour- 
plate, made to keep out projectiles, and that of the pro- 
jectile, made to perforate the armour. The entire suc- 
cess or failure of their manufacture turns upon 
treatment. 

In the reading-room will be shown a number of instru- 
ments used for the measurement of temperature, and 
experiments will be made to bring out the points to which 
I have referred. 

Tests will also be undertaken to show the profound 
magnetic changes produced in iron by temperatures 
ranging from that of liquid air to that of high degree— 
1000 deg. Cent. or more. 

With the latter is closely associated a most interesting 
and suggestive phenomenon—recalescence—for the dis- 
covery of which we are indebted to an Englishman— 
Professor W. F. Barrett, F.R.S. 

Experiments will also be made to demonstrate the 
curious magnetic properties of high nickel-iron alloys 
and iron-manganese alloys. These experiments illustrate 
that, whilst the alloys appear practically non-magnetic 
at the atmospheric temperatures, upon cooling down in 
liquid air they become considerably magnetic, and remain 
in this state until again raised to about 500 deg. Cent., 
when they me non-magnetic. This cycle can be 
carried out at often as desired, with the same result. 

These structural changes must be very great, for the 
special steel containing 20 per cent. of nickel, which is 

most non-magnetic, or only feebly so, has a tenacity of 
44 tons per square inch, an elongation of 55 per cent., a 
reduction of area of 63 per cent., and can be readily 
machined at ordinary temperatures. Upon being im- 
mersed in liquid air, however, it becomes strongly mag- 
netic, its tenacity increases to the extraordinary figure 
of 157 tons, whilst its ductility still remains fairly high 
—namely, 154 per cent.—and it can now only be machined 
with difficulty. This steel, after returning to atmo- 
spheric temperature, retains a tenacity of no less than 
115 tons r square inch, or more than two-and-a- 
half times that of its original condition, and has an elonga- 
tion of 44 per cent. 

The alloy of iron and manganese, with which I have 
worked so many years, is not, singular to say, affected by 
any change in temperature, whether the highest or that 
of liquid air; it always remains non-magnetic except 
when annealed for a long period. 

Fatigue.—An interesting problem, often discussed, is 
whether iron or steel becomes changed in its properties by 
what is termed “fatigue.” Most probably it does not if 
the material is, in the first or original state, properly 
pre’ Failures, so called, of this kind are generall 
owing to the steel possessing either internal flaws, whic 
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|are often only detected by an examination of its micro- 


structure, or that it has not been in the proper condition 
when sent out to the user. So-called ‘mysterious 
failures” are generally due to improper heat treatment, 
and are quite apparent when adequately investigated. 

A recent writer states that after long experience he has 
found stcel does not change by fatigue—that is, under 
working loads; ‘‘once right, always right,” is 
his explanation. This investigator took a large number 
of specimens that had been many years in use, some 
having given satisfactory, some unsatisfactory results, 
and he detected no difference or breakdown in the me- 
chanical qualities. Probably this conclusion is correct. 

At Watertown Arsenal, the official testing department 
of the American Government, interesting tests have been 
made upon iron which had been submitted to severe 
mechanical treatment 23 years that is, it had been 
stressed close up to the elastic limit, and then laid on one 
side. No change in quality could be detected. The 
characteristics of the earlier over-strained condition pro- 
duced by the loads applied so long before still remained. 

Electro-Thermic Smelting of Iron and Steel.—There are 
many unsolved problems to be worked out in connection 
with the production of steel. The Bessemer and Siemens- 
Martin processes have been carried to a great refinement, 
and the material produced by them, as regards quality, 
holds a high place in engineering construction, whilst the 
rapidity of production and low cost they have made 
ssible are economic advantages of a high order. Beyond 
improvements in detail, none the less important use 
they are small, these processes remain in principle much 
as they were originally. It will probably be a long time 
before they are supplanted. 

There are those who look forward to an electrical 
method of producing iron and steel. If any practical 
system of this nature for converting iron ore into pig iron 
or steel could be introduced, using the stored-up powers 
of Nature instead of burning carbonaceous fuel, the re- 
volution in practice would be great. Probably over one 
hundred million tons of coal, equal to about one-seventh 
of the world’s total output, are used annually in the 
smelting of iron, to say nothing of the further large quan- 
tities employed in the subsequent working of iron and 
steel into more finished forms. Where water-power and 
suitable iron ore can be found together, then, no doubt, 
satisfactory electrical smelting practice will be developed; 
but this can only come slowly. 

Pioneer work is being done in Sweden, France, and 
Canada in electrical smelting for the production of steel, 
but unless water-power can be obtained at economical 
rates, it would seem that the application of this system 
must remain very limited; that other sources of power 
should be used at present appears out of the ques- 
tion from an economical point of view. Moreover, the 
electric furnace does not purify steel more than other 
furnaces not specially adapted to that pu . Bad 
steel can be produced by it as easily as b: the ordinary 

rocesses. Some cf us know how often the old type of 
crucible steel melting, so largely practised in Sheffield 
has been threatened with extermination ; but more material 
is now prodrced in this way than ever before. The elec- 
trical system has in this older method, notwithstanding 
its extraordinary wastefulness, a competitor that will not 
soon be annihilated. There is no magic in the electrical 
method, as it would almost seem some would have us 
believe. Steel made by it shows similar analysis, and has 
the same physical qualities as that produced in other ways. 

Electric Furnaces.—An important question in connec- 
tion with electric furnaces is whether they can ensure uni- 
formity of temperature. It is well known that they are 
apt to produce steel which is much colder at the top of 
the molten bath than underneath; this is, of course, 
objectionable. Of the many failures with electric fur- 
naces we hear little; it would be interesting to know 
more about them. I say this in no disparagement of a 
Pl = | ” process, but to prevent the uninitiated being 
dazz'ed by the mere term “electric.” : 

It is stated that the efficiency of the electric furnace is 
already comparatively high—say, 50 per cent.—but under 
present conditions it would still be more expensive to 
develop heat at any temperature within the range of a 
coal-tired furnace by electricity than by coal—that is, if 
electricity has to be generated by steam power, even with 
plant of the bighest efficiency. 

The electric furnace has a range of temperature of 
about twice that of the ordinary steel furnace, so that it 
will extend up to about 3000 deg. Cent. Reactions which 
take place within certain limits of temperature as now 
practised may reversed at the higher range made 
available by the electric furnace. ; 

Whilst speaking of high somperstanen, it may be peed 
out that no one knows the behaviour of the elements 
present in the sun, the temperature of which is estimated 
to be between 7000 and deg. Cent.; neither can we 
foresee what will be the behaviour of metals at tempera- 
tures above the limit of our present ordinary furnaces— 
that is, above about 1500 deg. Cent. 

The large temperature diagram shown in the reading- 
room, which takes the form of an exaggerated thermo- 
meter scale, will give a comparative idea of the extra- 
ordinary temperature which must exist in our great 
luminary. In view of the limited knowledge gained from 
even our highest terrestrial temperatures, it will be seen 
how difficult it is for us to understand what is there 


occurring. 
(To be continued.) 








Pic 1x Germany.—The output of pig in Germany in 
the first three months of this year amounted to 3,005,982 
tons. The corresponding production in the correspond- 
ing period of 1905 was 2,334,590 tons. German iron- 
masters have, accordingly, made a good start this year. 
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Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. 
The number of views given in the Specification Drawings is stated 
p ey ; where none are mentioned, the Specification is not 


than the average working current is required to complete the | 


striking of the arcs. This increase in current is employed for the 
purpose of causing all the mechanisms of a series of lamps to 
make like movements. It is found that it is not advisable to 
attain this increase of current with the assistance of pivoted 
weights or springs, for reasons given in the specification. On the 
other hand, the solenoids have to be carefully designed, to enable 


the applicants to dispense with such assistance, in view of the 
fact that the coils should be kept cool. (Sealed March 22, 1906.) 
4987. W. H. t, Electric 


Scott, Norwich. Braking 
Motors. [3 Figs.) March 9, 1905.—This invention relates to 






















































Where inventions are communicated from abroad, the Names, 
copie oy Specifications j be obtained at the Patent Office, Sale 
a ci may 5 
ranch, 25, aa Buildings, Chancery-lane, W.C., at 
the uniform i of 8d. 

The date of the advertisement of the acceptance of a Complete 

Spotoutes is, in each case, given after the abstract, unless the 
atent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the tance of a Complete Specification, 
give notice at the Patent O, of ition to the grant ofa. 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 
Veri: Limited, London, and W. G. 
Pipiie, Birmingham. Jo -Up Electric Con-| 
ductors. [2 Figs.| June 13, 1905.—The invention is a par- 


ticular means for joining-up two or more electric circuit wires or 
like conductors. The means comp’ a conducting coupler, in 
the form of a bar or plate, common to all the wires to be joined | 
up, and two or more sliding clamping-pieces, each working in a | 
a hole in the plate and each provided with a transverse 

hole through it to receive the end of a wire to be joined up, and | 
each independently operating to pull up within the hole of the | 
bar it slides in, preferably by screw devices, so that the wire | 
threaded through it is gripped in the hole of the sliding-piece 

and against the face of the coupler. a is the coupler, consisting 
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of a fairly thick sretetinne te, and ¢, c, c are three clamping- 
pieces, each working through a separate transverse hole in the 
coupler. Each clamping-piece has a transverse hole through it | 
to receive the end d of a wire to be joined up, the said wire being | 
threaded through the hole. The one end of the clamping-piece | 
is screw-threaded, and a nut e screws on this end. The wire d is 
clamped to the coupler a by being gripped in the transverse hole of 
the clamping-piece and against the adjacent face of the coupler a. | 
Preferably each clamping-piece is cylindrical, as when so formed 
it can turn in the transverse hole in the coupler, and will permit 
of the wire being clamped to the coupler either parallel with it, , 
at right angles, or inclined. The nuts ¢ pull up against the | 
adjacent face of the ed a, Each clamping-piece may have , 
more than one transverse hole through it. (Sealed March 29, 1906.) | 


3562. A, Eckstein and A. E. Angold, Salford. Arc 
Lamps. [4 Fige.] Ferbuary 21, 1905.—The object of this | 
invention is to attain a more efficient arc-regulating device, | 
particularly for enclosed arc lamps, which will so control | 
the movements of the carbons that it is not necessary to 
use shunt-coils, pivoted weights, or springs for the purpose of 
keeping the arcs to the same lengths when lamps are run | 
in series, In carrying out the invention a special clutch is 
provided, so as to ensure that all the carbons are fed together, 
and the arcs re-struck at the same time ; the electro-magnetic , 
and is so proportioned that all the carbons make like movements. 
wo solenoids A, Al, with a U-shaped core B, are placed so far 
from one side of the axis of the lamp that a single dash-pot C can 
be placed under them, and yet be clear of the top carbon D and 
its guides. The dash-pot and the core are suitably linked or 
fastened together, and to them are pivoted at E links F, F!, 
which, in turn, control the U-shaped lever G, which is pivoted at 
H. The U-shaped lever G consists of two rods G and G!, which 
form the sides of the (J, and a plate g, which forms the base of 
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electric motors of the character in which the lines of force in the 
magnetic circuit of the motor are utilised for giving the force 
necessary for holding off the brake of the motor when the current 
is on, portions of the magnetic metal between the yoke, or mag- 


| netic frame, of the motor and the pole-pieces, utilised to hold off 


the brake, being removed, so as to utilise the lines of force that 
tend to jump the gaps thus formed, for better attracting magnetic 
metal connected with the brake-operating mechanism, so that 
when the said magnetic metal is attracted, the brakes are held 
off. According to the present invention, all, or practically all, 
of the magnetic metal between the pole-pieces and the yoke, or 


| magetic frame, is removed, and the pole-pieces are carried from 
' the yoke, or magnetic frame, by non-magnetic material, or by the 
| magnetic metal which is attracted as aforesaid, to hold off the 


brake. A hole is drilled through the metal that is left between 
two adjacent openings g, the hole being of such a size that in 
making it, all, or practically all, of the metal between the said 
two adjacent openings g is removed, only such metal being left 
as may be necessary for properly performing the operations of 
drilling and tapping, and some or all of the magnetic metal so 
left may be cut away afterwards. The said hole is tapped, and 


Fig. 1. 





into it is tightly screwed a connector or pluz of brass, or other 
suitable non-magnetic material, as shown at D. The process is 
the same with the magnetic metal between another two adjacent 
openings g, the metal being removed and a connector, or plug, 
of non-magnetic material inserted in its place as before, and so 
on until non-magnetic material has been substituted for all, or 
practically all, of the magnetic metal between the several open- 
ings g, and there is a continuous, or practically continuous, 
absence of magnetic metal between the magnetic metal of the 
yoke, or magnetic frame A, and the magnetic metal of the pole- 

ieces B concerned. The dotted circlesat Ein Fig. 1 indicate 
where the magnetic metal is removed and non-magnetic material 
inserted by the aforesaid successive operations, which are 
carried out in such order that the pole-pieces concerned are not 
disturbed, but remain in the position they originally occupied. 
The boring of the pole-pieces to suit the armature of the motor 
may be effected either before or after the substitution of non- 
magnetic material for magnetic metal has been effected as 
aforesaid. The brake mechanism may be of any convenient con- 
struction. It is shown as consisting of levers I centred at H, one 
end of each lever carrying the magnetic metal F, and the other 
end being connected by screws and nuts to the part carrying the 
brake-blocks K for bearing on the brake-wheel J under the 
action of the springs L, es hooks to the parts carrying 
the brake-blocks, as shown. (Sealed March 22, 1906.) 


MOTOR ROAD VEHICLES. 


6748. T. Clar , Chelmsford. Steering-Gear. 
(2 Pigs.) March 30, 1905.—This invention relates to steering- 
gear for self-propelled vehicles, and has for its object to so con- 


wheel causes the sleeve on the spindle of this wheel to move up or 
down, the corresponding oscillating movement being impart M to 
the rock-shaft, and so to the steering-wheels. The construction 
is of such a simple type that large ing surfaces can be em. 
ployed in all parts subjected to wear. Thusa long sleeve can be 
used on the screw-threaded portion of the steering-rod or spindle 
The gudgeon-pins can be of sufficient size to give large bearing: 
surfaces, and end play can be allowed for. Further, the length of 
the rocking-sleeves, within which the pivoted-rods slide, gives ~reat 
strength. The nature of the construction also prevents undue 
strain resulting from distortion or wear of the ts. The movable 

rts are conveniently enclosed in an aluminium or other dust- 
tight casing. The casing in which the apd is enclosed is made in 
two parts connected together by suitably-arranged bolts and nuts, 
Mounted in a | B in the part A of the casing, and in a 
stepped bearing B! in the part A!, is a worm-shaft C. The 
worm portion of this shaft lies within the casing, but the shaft 
itself extends through the bearing B, and may carry at its upper 
end the steering-wheel, or be cc ted with hanism operated 
by the same. Ball-races are conveniently provided to take end 
thrust at the top and bottom of the worm portion of the shaft 
which latter carries a screw-threaded sleeve D. On opposite 
sides of the sleeve D are gudgeon-pins D!, and pivoted to each pin 
isa D2, Carried by a rocking-shaft E are two sleeves E!, each 
conveniently provided with a liner. The sleeves receive the rods 
D2, with which they form a sliding fit. The rocking-shaft is carried 
in bearings E® mounted in the casing A, A!, and one end projects 
beyond the casing, and can be connected to any suitable 
mechanism for controlling the steering-wheels by an arm F. 
When the shaft C is rotated, the sleeve D will rise or fall according 
to the direction in which the shaft is turned, and the rods D2 will 
consequently be moved so that they cause the rocking-shaft E to 
be partially rotated. The sleeves E!, E? provide a long bearing- 
surface for the rods D2, so that no undue wear occurs between 
these parts. It will be understood that the gear-case and its 
mechanism may be tilted to give any desired rake to the shaft C, 
(Sealed March 15, 1906.) 

PUMPS. 


059. J. Stone and Co., Limited, Deptford, and 
o.. Brockley. Double-Acting [11 Figs.} 
December 21, 1904.—These improvements refer especially to 
double-acting ships’ pumps, and other pumps in which the piston 








| struct this mechanism that it will withstand the strain and wear 
| which arises more particularly in the heavier type of these vehicles. 
| According to this invention, the steering-gear comprises the usual 
| hand-wheel or equivalent mounted on a rod suitably disposed in 
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the U. These parts are loosely joined together, so that the outer 
ends of the two rods can be drawn towards each other, or pushed 
apart, by the action of the links F, F!, and so operate the 
clutch links I, !' and the carbon-gripping blocks K, K!. It will 
seen that the movements of the core and h-pot are trans- 
mitted to the clutch-gear, but to a diminished extent, according 
to the comparative lengths between H, land H, L, L being the 
point where the link F engages with the rod G. It is essentially 
a feature of the design that only sufficient force is transmitted by 
the (J-shaped lever G as is necessary to lift the top ‘carbon and 
its clutch-gear, so that there is a minimum of friction in the 
pivoted parts, and also, the clutch being lifted at points opposite 
each other, results in a plain vertical impulse to the carbon ; and 
there is therefore practically no friction between the carbon and its 
guides. The electro-magnetic device is of such construction that ' 
it is capable of —— the core B and the dash-pot ©, and leaves a 
margin of pull sufficient to actuate the lever G, G!, and begins to 
lift the carbon with something less than the average working 
current, and the proportion between the length of the core B and 
that of the solenoids A, A! is so selected that something greater 














bearings which are conveniently provided with ball-races to take 
end thrust. The rod carries a screw-thread which through 
a co mdingly screw-threaded sleeve of suitable length, pro- 
vided with gudgeon-pins. On each of these pins is pivoted a con- 
veniently short and stout rod, which slides freely in a sleeve of 
corresponding length. These sleeves form part of a rock-shaft, on 
which is mounted a rocking-arm, which communicates the neces- 
sary movement to the usual steering-arms on the short axles of 
the steering road-wheels. In operation, rotation of the hand- 





is worked in an upright barrel, having an upper lateral chamber, 
wherein are arranged a suction valve and a delivery valve, one 
above the other, and a lower lateral chamber on the opposite side, 
wherein are arranged a suction valve and a delivery valve, one 
above the other, the suction valves communicating with the 
suction inlet below, and the delivery valves communicating with 
an upper delivery chamber, which forms an air vessel with lateral 
delivery outlet pipe, and provided with bearings for a crank- 
shaft that passes out through stuffing-boxes formed on removable 
covers, and is usually provided with an outer handle for working 
the pump by hand. The valves are pivoted flap-valves of improved 
| form. One cover only is made for each set of two valves, or two 
| Separate covers. The valve boxes and passages may be arranged 
| on two opposite sides of the barrel, or side by side on one side of 
the barrel. Another object is to simplify and improve the means 
for guiding the piston-rod. Fig. 1 of the drawings is a vertical 


g.7. 





section of one form, where a cross-head a is used, and which works 
between guide-faces f provided in a guide-cylinder b, having its 
bottom provided with a hat leather c or other packing for the 
sae map d to work through. The guide-cylinder } is held 

rmly against the top of the pump-barrel e by means of a cross- 
bar g, which can be turned in under lugs or flanges provided in 
the upper or air-vessel part i, and tightened up in place by one 
or two set-screws. The guide-cylinder } is introduced through 
the top of the air vessel, which is here provided with a cover k. 
The two sets of valves 1 and m for suction and delivery are here 
shown arranged on one side of the pump, and are cast with two 
pivot-pegs, which take their places in recesses in the outer body 
or casting ¢ of the pump, so that on removal of the covere ¢! the 
valves may be inspected and withdrawn if necessary. The pump- 
barrel is closed by a lid o below. The connecting-rod s takes on 
to the crank-shaft zx, which passes out through stuffing-box 
bearings in the air vessel i. Fig. 2 is a vertical section of a 
pump with the suction and delivery passages arranged on both 
sides. In this construction the piston-rod d is guided in a deep 
socket p formed on the cover y of the pump, and provided with 
a packing gland, or it may be hat-leather or other packing. 
(Sealed March 8, 1906.) 





British INsTITUTE OF SoctaL Service.—This Institute, 
whose London offices are 11, Southampton-row, W.C., 








| inform us that the American Institute of Social Service, 


New York, will hold, from January 28 to February 9, 
1907, an exhibition of the best devices for safeguarding 
the lives and limbs of workmen, and for preventing those 
accidents to which the general public is exposed under 
the ordinary conditions of life and labour. The exhibits 
will consist of models of machines of actual or redu 

size in operation, and photographs. Mr. Grover Cleve- 
land, Ex-President of the United States, has accepted 
the honorary vice-presidency of the Exposition. 

















May 11, 1906.] 


ENGINEERING. 





605 











THE DESIGN OF ELECTRIC 
GENERATORS. 


The Use of Comparative Formule in the Mechanical 
Design of Electric Generators. 


By W. O. Horsnam, A.M. Inst. E.E., 
A.M.I. Mech. E. 


In these days of rushed estimates and quick 
designing there is a demand*for simple formule 
which will give fairly accurate results. 

Such formule to be simple-must, in the majority 
of cases, be empirical, and we propose to consider 
a few of those constructed more with a view to 
forming & basis of comparison between different 
machines, than with any idea of obtaining the 
actual stresses on the inaterial. 

To illustrate the use of these formule and the 
method of constructing them, several problems 
relating to the mechanical design of electric gene- 
rators and motors are dealt with below, a table 
of examples from actual practice being given in 
each case. 

We will first consider the diameter of shaft 
required to carry the revolving parts without 
undue flexure or vibration. 

The breaking strength as regards either tor- 
sion or bending need not enter into our calcula- 
tions for this purpose, as, to obtain sufficient stiff- 
ness, a much larger shaft will be required than 
would be necessary to avoid any risk of fracture. 

Hence we will consider the size of the shaft from 
the point of view of stiffness only. We will assume 
in the first place that the armature is at the centre 
of the shaft, and the latter not rigidly coupled ‘to 
the engine crank-shaft. Under these conditions 
the shaft may be looked upon as a beam freely 
supported at the ends and loaded in the middle. 
Each end then becomes a cantilever, the thrust of 
the bearing acting as a load tending to deflect it. 
If C be the length in inches of the cantilever—that 
is, measured from the end of the armature to the 
centre of the bearing—-P the load on the bearing 
in pounds, and S the diameter of the shaft in 
inches, the deflection will be given by the well- 
known expression as 
Peas. (1) 

38EI 

Now P is equal, in the worst case, to half the 
sum of the weight of the armature and the mag- 
netic pull upon it, as for present purposes we may 
neglect the weight of the shaft itself. The volume 
of the armature is proportional to D? x L, and its 
weight may therefore be written as 


D? x L 
; 2 
x (2) 
where 
D = diameter in inches. 
L = length m 
X = number aes to the cubic inches to the 
pound. 


As an armature or field-magnet is not a solid 
cylinder, the value of X will be greater in propor- 
tion to the openings in the core, &c., and less 
in proportion to the weight of the windings which 
project beyond the ends of the core. The values 
of X may be taken as follows :— 

6 for alternators with light hubs. 
5 for induction motors with spiders. 
4 for continuous-current machines with spiders. 

These values will vary slightly with different 
makers, but the above figures are near enough for 
the purpose in hand. The formula for the weight 
of the armature must be used with due regard to 
any special conditions likely to affect the results ; 
such as an alternator having its field - magnets 
mounted on a heavy fly-wheel, in which case a 
diticrent value must be taken for X. 

it is almost impossible to calculate a maximum 
value for the magnetic pull on the armature, so we 
will assume that the greatest allowable deflection of 
the shaft shall not be sufficient to reduce the air-gap 
on one side to less than half, and that under these 
conditions the magnetic pull tending to increase 
the deflection is equivalent to 30 lb. per square 
inci over the projected surface of the armature. 
Wich an even air-gap, and a ratio of total polar 
Surface to total armature periphery of 3:5, the 
magnetic pull assumed would correspond to a 
pul of 50 1b. per inch over the actual pole-faces ; 
bu the fact that the air-gap is not even, when the 
shaft is deflected, would so distribute the flux that 
& pull of perhaps 100 lb. per square inch would be 
required across the narrowest. part of the air-gap. 


actual contact, there is no doubt that a pull of 
30 lb. per square inch over the projected area of 
the armature is a fair assumption, and it is borne 
out by the first example in Table I. below. 

In this case the magnetic pull, together with the 
weight of the revolving part, entirely overcame the 
power of the shaft to resist deflection. This shaft 
was free at each end ; we can therefore consider 
it as a beam supported at the ends and loaded in 
the middle. The weight required to deflect such 
a beam through the air-gap (0.156 in.) is approxi- 
mately 3900 lb. The magnetic pull, according to 
our formula, is 4800 lb.; the shaft might therefore 
pull over horizontally, as well as downwards, the 
magnetic attraction alone without the weight 
being sufficient to overcome the strength of the 
shaft ; in fact, the actual movement was sometimes 
in an upward direction, 

The maximum deflection was reached before the 
fields were up to their full excitation, thus showing 
that the results given by the formula are approxi- 
mately correct. 

The remaining factors in the deflection formula 
are E and I, the modulus of elasticity of the ma- 
terial, and the moment of inertia of the shaft. The 
former may be taken as 30x 10°, and the latter is 
oA , where § is the shaft diameter. 

Collecting the results, and assuming the deflec- 
tion is equal to half the air-gap G, we have, from (1) 


2 
3 (Py + DL30) x O° x 64 G . 
as 3 x 30 x 108 x rx SA = 3° &) 


From this equation we get approximately 


[(x) + (D x 30) | x L x C3 
x ce 
bux G x 105 : 


where S = diameter of shaft through the wheel- 
boss. 

To use this furmula for the comparison of dif- 
ferent machines with regard to stiffness of the arma- 
ture shaft we may transpose it, thus :— 

[( zt (D x 30) | «Lx © 
St xG@ x 105 (6) 

We may then calculate the numerical value of 
the left-hand side of the equation, substituting for 
the symbols their values for the respective machines. 
The results obtained by so doing, in the case of 
several machines, are given in the column headed 
‘* Equivalent” in Table I. The equation (5) above 
shows that 50 is a fair value for the equivalent, and 
this is borne out by Table I., where it will be seen 
that the two machines which gave a higher value 
for the equivalent were lacking in stiffness, while 
all those giving a lower value ran well. 

We have already dealt with Example 1. In the 
third instance, if the field-magnets had been per- 
fectly balanced both electrically and mechanically, 
it is probable that the shaft would have run per- 
fectly true; but it was so weak that a very moderate 
additional pull on one side caused it to wobble. 

In both the above cases larger shafts were put 
in, as shown in Examples 2 and 4, which entirely 
got over the trouble. It may be mentioned here 
that the running was perfect with the original 
shafts when the field-magnets were unexcited. 


(4) 


= 50 














Taste I. 
2e pet 
= “2 pxi ( 8. G. E Remarks. 
Zune = 
5 oc } Px 
1 AC. 2x8 383/ 8 .156 154 Pulled right over. 
2 AC. 2x 8 33) 4 .156 48 Ren well. 
3 AC. 30x10 39)|:4 .312 73 | Not stiff enough. 
4 AC. 30x10 39) 4g 12 § Ran well. 
5/0.0. 48x14 | 30) 7] .25 7.8 ” 
6 AC. 48x17} 49/10 .85 4.4 0” 
7 AC. 48x74 | 5)/ 1L 2! = 12.5 ” 
8!/ac.' Oxlt || 7 .s12. .. 
9/00. @Oxll |4t| 8% .25 132 os 
10| C.C. 61x16} 40) 103.25 8.1 - 
11, A.C, Stxit | 45/11 312 «1 . 


The first four examples in Table I. refer to 
machines of the type we have been discussing— 
namely, those in which the shaft inay be treated as 
a beam loaded in the middle, and freely supported 
at the ends. There is, however, another very 
common case, in which one end of the armature 
shaft is rigidly coupled to the crank-shaft of the 
engine. It then becomes a continuous beam, and 


the deflection of the armature, other things being 


coupled end is frequently still further increased in 
stiffness. by the addition-of. metal. to increase’ the 
torsional rigidity. We shall be on the safe side 
if we neglect both this and the stiffening effect 
of the extension of the shaft, and assume the 
deflection as before ; and this has been done cal- 
culating the equivalent: in examples 5 to 11 of 
Table I. Some idea of what the stiffening effect 
would amount. to may be gathered from the fact 
that, provided the alignment of all the bearings is 
perfect, the pressure on the outer armature bear- 
ing. will only be three-quarters of its value for the 
simpler case, and therefore the deflection of. the 
armature will be reduced in the same ratio. Hence 
it would appear safe to take the ‘‘ equivalent” as 
66 for an armature shaft when coupled to the crank- 
shaft; but, owing to the uncertainties of the 
problem, it is better to neglect the stiffening 
effect, and take 50 as the limiting ‘value of the 
equivalent in all cases. 

The shafts of machines Nos. 5 to 11 are much 
larger than is necessary, as a coefficient of . 50 
would have been perfectly safe ; and if the diameter 
had been proportionately reduced, a considerable 
saving in the cost of these machines would have 
resulted. 

The size of bearings may next claim our attention, 
The length of armature-shaft bearings may be taken 
as three times the diameter in all cases. Such a 
proportion is often specified by consulting engineers, 
and is in accordance with general practice. 

It is assumed that half the weight and- magnetic 
pull is carried by each bearing, and this assump- 
tion is sufficiently accurate for ordinary machines, 
whether direct-coupled to an engine or not. Cases 
where the. weight is very much to one side will 
require special consideration. 














Taber II. 
L 
5s 
535 Bearing B 
—|}3<8 DxL. Size. 3 Remarks. 
s.2 lu 
552 
a) on 
1/©6.0.. 8x16 10x30 | 230 264 
2) AO. 84x11 8 x24 | 230 195 
8 | C.C. 60 x 164 8 x24 275 256 
4 | 0.0. 60x 11 6 x18 | 350 310 
5| AC. 48x17} 5 x16 | 875 | 398 
6 | C.C. 48x14 5 x15 | 800 280 
7.| 0:0.) 40x12 44x13 | 620! 440 
8| A.C. 86x17} 54}x16} | 500 342 
| Two armatures 
9 | C.C, 83x 10 5 x15 | 500 420 on one middle 
| | \ bearing. 
10/ A.C. 30x12 44x13} | 590 274) 
11; A.C. 25x10 34x10} | 600 


244 


The projected area of a bearing must be propor- 
tional both to the total load upon it and to the 
relative velocity of the rubbing surfaces. Hence, 
if d and | be respectively the diameter and length in 
inches, P the total load in pounds, and v the rubbing 
velocity in feet per minute, we have 

dxl« Px». 
But the velocity is obviously proportional to the 
diameter, and, further, is more conveniently ex- 
pressed in revolutions per minute. Hence we may 
write 
dxla PxdxrxN, 

where N is the revolutions of the ae minute, 
and equating, and cancelling the term d, 

PN _; 

B , 

where A is a coefficient, the value of which may be 
taken as(39 x 10*), 

When considering the stiffness of the shaft, pre- 
viously, we have seen that P was equal to 


:(" + DL 30 
x 

hence 

(> +DL%)xN 


390 x 1000 
Transposing the equation thus :— 


DL 7 

a( : +2 1,30 ) x N 
es Fi 
we may evaluate the right-hand side for different 
machines and use the results for comparative pur- 
poses. This has been done in Table II. for eleven 
machines, and the last column shows the values so 
obtained for the coefficient. 
If this formula be applied to two machines on 
one bedplate with one middle bearing, the total 


i= 


390 x 10° 








As this is a very high figure for surfaces not in| 





The 


equal, will be less than in the first case. 





load to be carried by the centre bearing must be 
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tiken as double that carried by each of the outer 
bearings. 

No. 9 is an example of a centre bearing for two 
such machines, 

The last problem it is proposed to deal with is 
the stiffness of alternator armature frames and 
dynamo-magnet yokes. 

With regard to alternators, the formula given is 
not intented to apply to machines of less than 
48 in. in diameter, as below this size the armature 
core discs can be stamped in one piece, thus giving 
great additional stiffness to the frame. 

For purposes of comparison we may consider the 
yoke or frame as a beam supported at each end, 
and loaded in the middle, the length being equal 
to the inside diameter. 

The load on the beam may, for the purpose in 
view, be taken as proportional to that upon the 
armature bearings. It is thus given by the ex- 


pression 
DL 
at D L 30 }, 
x + ) 


as before, except that in this case the value of X 
must be taken as 5.5 for continuous-current ma- 
chines and 11.5 for alternators. 

If Y is the inside diameter of the yoke, or arma- 
ture frame, M the moment of inertia of its section, 
and G the air-gap, we may write 


(7 +DL 30) x ¥8 
weed ; 
> G 


To express the above as an equation it is neces- 
sary to introduce: a coefficient, and it is found 
in practice that satisfactory proportions are 
obtained if 

DL = 
( x +D L 30 ) x ¥ 

G x 200 x 10 
If we transpose the equation thus :— 

DEL + D'% so) v8 

sadicdies that _ it J eee 
and evaluate the right-hand side for different 
machines, we can compare the machines by means 
of the numbers so obtained. The numbers, of 
course, should not vary much from (200 x 10°), 

which experience has proved satisfactory. 

The coefficients from machines actually in use 
and worked out from the above formula may be 
compared in Table ITI. 


M= 


Taste III. 

Sx | 

8s i: 

ei ¢ |: 
—ig-& DxL Y.| 0) § lgis Rem wks. 

S32 5 3 

38 < | 
1, ©.0.| 83x13 |85| 77/| .18 | 173] 
2 C.0O. 40x12 62, 76/ .2 278 
3 0.0. 48x12  70}) 162, .25 | 191 
4 0.0. 48x14 70j) 230 .25 160 
6 A.C. 48x17} 62, 202 | .22 62 
6 O.C.; 6Ox1ll 88| 816; .25 | 213 
7 ©.C. 60x16} 88 | 626 | .28 | 157 
8 A.C. 84xIl | 88}| 633 | .312/ 129 | 


The frames and yokes in all these cases were 
quite satisfactory, and showed no deformation or 
vibration ; the continuous-current yokes were of 
cast steel of channel section, and it may be men- 
tioned that the metal required for magnetic pur- 
poses was found to be sufficient in all cases. 

The alternator frames were further insured against 
deformation by setting up screws at each side, but 
the screws were certainly unnecessary in case No. 5. 

From the above examples a maximum coeflicient 
of (200 x yt epee appear to be quite safe ; neither 
is it worth while risking insufficient stiffness by in- 
creasing this figure, as the moment of inertia can 
be easily increased by a slight rearrangement of the 
section without appreciably increasing the amount 
of material. 

These formule are not intended to give the stress 
on the material, neither would it be possible to 
adapt them for this purpose without additional 
complication. Moreover, in dealing with ques- 
tions of practical stiffness, the material is very 
lightly loaded, and simplicity is of more import- 
ance than great accuracy. 

Such problems as the strength of the bolts used 
for securing alternator magnets to the wheel or hub 
must be treated in quite a different manner; in 
such cases the material is very highly strained, and 
it is necessary to know the actual stress per square 
inch on it, 





Nothing new is claimed for the above methods of 
treating such problems, as similar formule have 
always been used in the design of machinery of all 
sorts, notably by the late Thomas Box, in his 
treatise on ‘‘ Mill Gearing.” 

But it is hoped that the above formule, based on 
examples taken from actual practice, may be of use 
to those responsible for the mechanical construction 
of electrical machines. 





WEST RIDING RIVERS. 
(Continued from page 443.) 
NEGOTIATION AND SETTLEMENT. 

Tue case of the owners of Esholt, as now put 
before the ratepayers of Bradford, was, to state it 
briefly, as follows :— 

Existing Frizinghall Works.—The existing works 
consisted of precipitating tanks containing about 
three million gallons. Although 100,000/. had been 
spent (at the present date it is nearly 200,000I.) in 
acquiring land, mills, and other property, and in 
stream diversion, new roads, viaduct, &c., this site 
was to be abandoned without any arrangement even 
to reduce the storm-water flow to Esholt by putting 
down settling-tanks and storm-water filters upon it. 
Otherwise than by use for its purpose, there was no 
possibility of Bradford recovering one-half of the 
money sunk in this scheme. 

IE it were argued that the extension of the city 
in 1899 had altered the requirements, the reply was 
that all the districts absorbed have already their 
own land and works, to utilise which was preferable 
to increasing difficulties already due to other aggre- 
gations of sewage. 

In opposing the Bradford scheme, the advisers of 
the owners had considered that the proper course 
was to utilise the land at Frizinghall for precipita- 
tion tanks, roads, buildings, sludge-presses, storm- 
water filters, &c., on an area of 35 acres, which 
would provide these requisites for 50 per cent. 
above the present population. This would dispose 
of the storm-water difficulty, and only one-half the 
storm-water volume, or three times the dry-weather 
flow, would have to be passed through the long. 
tunnel sewer. They were still of this opinion, but 
to meet all possible objections arising from the con- 
tiguity of Frizinghall to Bradford, they also placed 
before the Corporation a scheme dispensing entirely 
with that site. 

The principal points in the scheme were thus 
outlined :— 

1. Its basis was the established principle that 
land treatment is not essential in the purification 
of any sewage—a principle laid down in Conclu- 
sion 2 of the interim report of the Royal Sewage 
Commission. This basis of treatment justified the 
reduction of the total area of land required from the 
819 acres of the scheme of 1901 to 236 acres, and 
yet still left enough for dealing with three times the 
present volume of sewage, according to the standard 
to which Manchester was now committed. 

Summarising the two methods, the 1901 scheme 
of the Corporation proposed :— 

(a) Tank chemical precipitation of the sewage 
plus the woolcombers’ suds, and also a second pre- 
cipitation to prepare the acid effluent from the first 
or ferric sulphate precipitation for bacteria or land 
treatment. (Dewar, 1287, Lords’ Committee :— 
‘*You must neutralise with lime in order to have 
no free acid or excess of iron.’’) 

(b) Bacterial treatment on 48 acres of land; and 

(c) Intermittent filtration on 400 acres of land. 

The alternative scheme proposed :— 

(a) Tank settlement only, without chemicals and 
without the woolcombers’ suds, 

b) Bacterial treatment on 48 acres of beds. 

y this alteration the volume of sludge left in the 
tanks would be reduced from ‘‘ ten times the amount 
of sludge produced in London sewage,” or 270 
grains e— as estimated by Professor Dewar 
(1371, s), to about 30 grains, or one-ninth. 

2. By this scientific treatment in a comparatively 
small area, the centre of the proposed works—to 
wit, the tanks—was necessarily shifted to the centre 
of that material—the Esker gravel—of which they, 
including the bacteria beds, must be chiefly con- 
structed, and such centre also brought within easier 
reach of Bradford. 

3. Hence, a three-fold saving was effected in the 
cost of the tunnel and syphon outfall sewer, the 
cost of the sewage works, and the compensation for 
land and easements, and for the consequential 
damage to the rest of the estate, the items of 
saving being as follow :— 








(a) Tunnel.—This was reduced in length from 
5030 yards to 2130 yards—a saving of 2900 yards ; 
and although the length of syphon was incre:sed 
by 540 yards, it was computed that, on the whole, 
this saving could not fall short of 60,0001. in these 
items alone. 

(b) The Sewage Works.—To shift the great }ulk 
of the 400,000 cubic yards of gravel and sand 
required for construction of the proposed sites of 
tanks, buildings, and bacteria-beds, an average 
distance of 1$ miles, mostly up hill, would entail 
an extra cost of eighteen pence per cubic yard, or, 
say, 30,0001.; besides the cost of removing to spoil 
an enormous quantity of clay excavation on | he 
site of the works, also up hill. The further cost of 
draining, levelling, and preparation of 400 acres of 
intermittent land filters would be saved. For 
this, on a site so uneven, and so broken up hy 
trees, woods, hedges, springs, and streams, 120/. 
per acre was a very low estimate; say, 48,000/. 
When made, these land filters would be mostly of 
little use, being chiefly of clay and other unsuitable 
material, unless they are covered with gravel—say, 
3 ft. thick, at more than twice the cost. 

(c) Land and Consequential .Damages.—It was 
impossible to give even approximate figures for the 
saving herein effected, yet a consideration of two 
facts might give some idea of it. First, that after 
the curtailment of the area by the House of 
Commons’ Committee in 1901, from 819 acres—only 
400 acres of which were to be prepared for land 
filtration—to 310 acres, the deposited estimate was 
reduced by 99,5001 ; and, second, that in 1899 the 
consequential damages, which, of course, were a 
part of both the original and reduced schemes of 
1901, appeared so formidable that to avoid them the 
Corporation scheduled the whole 1701 acres of the 
Esholt estate, although at that time they sought 
but 530 acres for all purposes. The advisers of 
the Misses Crompton Stansfield considered the 


estimate reduction of 99,500/. in respect of 509 . 


acres, including the hall, gardens, and parks, as 
well as the reduction of a large part of the land 
filters, to be totally inadequate, and to this was to 
be added the consequential damage to the rest of 
the estate, standing amid beautiful surroundings, 
about midway between Leeds and Bradford. There 
was also to be considered another item of compen- 
sation—namely, adaptability of site, due to the 
presence of the immense mass of gravel suitable for 
constructional and filtration purposes, for which no 
claim was to be made if the alternative scheme were 
accepted. It seems impossible to put the total 
saving in land and works at less than 300,000/. 
There would also accrue : — 

4. Better facility for maintenance and super- 
vision, by reason of the concentration of the works 
within a radius of half-a-mile, compared with works 
stretching over a length of four miles: also prox- 
imity to railway station and canal in respect of 
sludge treatment. 

5. Better scour of syphon, by reason of double 
the fall; with this further important consideration : 
that by means of a length of cut-and-cover sewer 
from the proposed tunnel-end to opposite the tanks 
across the river, the Thackley sewage could be inter- 
cepted at a single point, and the syphon shortened 
to 325 yards, with a still greater fall, and a 
decreased length. 

6. Increased facilities for making deep, and 
therefore economical, settling-tanks, and for drain- 
ing the sludge to presses close at hand ; and also 
for draining the lowest levels of the’ Frizinghall 
district within the borough. 

7. The avoidance of arbitration expenses, or of 
what appeared even still more certain than before— 
a fourth Parliamentary rejection. 

8. It was pointed out that the borough surveyor'’s 
scheme of 1899 fixed the level of the outfall and 
tanks at 210 ft. Ordnance datum, and that this 
scheme was supported by the Corporation’s experts 
as the best scheme for Bradford, although the level 
was 27}ft. below that of the alternative scheme, 
the tank level of which was 237.5 ft. Ordnance 
datum. ‘ 

9. Above all was the fact that there was no limit 
to further extension, if needed, the level of the 
alternative tunnel at its lower end enabling precisely 
the same area to be covered for every possible 
future purpose as that of the promoters. 

This summary we give without comment, except 
to note that this action of the opponents of the 
Corporation at once riveted public attten‘1on. 
The ratepayers saw some light where before was 
darkness ; and they, inatéding, it may well be, 
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members of the Sewage Committee themselves, at 
last realised that there were two sides to the ques- 
tion. Some solid basis of reason for the action of 
Parliament in rejecting the scheme was perceived, 
and discussion freely arose. 

One happy result it is pleasing to chronicle. 
The leading organs of the Press at last gave honour 
where honour was due. They admitted freely 
that whatever might be the fate of the Esholt 
scheme, it must be accepted as relieving the owners 
from any charge of mere obstruction. Temper had 
been naturally aroused, and some of it had passed 
over the heads of the tribunal to those of the liti- 
gants. But it was now admitted that the Misses 
Stansfield had shown no desire to entrench them- 
selves behind their victory. Instead of leaving 
poor Bradford to get out of its dilemma as best it 
could, they had taken legal and engineering advice, 
and had now propounded a fully articulated scheme 
of their own. Thus was presented the very unusual 
Spectacle of a determined opponent, who had suc- 
cessfully resisted a measure Re compulsorily taking 
the whole estate for public purposes, actually offer- 
ing to surrender a site, with expert opinion as to 
how to make the best use of it thrown in. This 
Tecognition was belated, it is true, for the scheme 
was fully considered and proffered four years earlier, 
before one step was taken in opposition ; but late 
45 It was, we cannot doubt it was as grateful as 
copious rain upon a parched soil. It seemed as 
though the two redoubtable adversaries were at 

t beinning to understand each other. 

The struggle for the ultimate destiny of the Brad- 
ford sewage lay largely between the Conservative 
and Liberal parties in the City Council, although 
what connection there can be between national 
politics and the treatment of sewage we fail to see. 

© Conservatives, as a rule, but without any 
great enthusiasm, defended their own past policy ; 
and the Liberals vigorously attacked it. On the 
question of the retention of the Frizinghall site 
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for works there appeared a general agreement 
that they would be unsuitable if inadequate, and 
inadequate if suitable. It was also agreed that 
Esholt was more or less indispensable, that term 
ficluding certain lands adjoining it in Baildon and 
Idle. There was no difference of opinion as to the 
urgency of a comprehensive scheme which would 
reinstate the River Aire down to Leeds, and by 
that powerful object-lesson would tend to bring 
out of the black list of river-polluters all the other 
offenders whose effluents had made the Aire in- 
famous as a “‘ scandal to civilisation.” 

It was also realised by all that the Act of 1897, 
secured on the urgent advice of all their chemical 
advisers, gave the Corporation power to extinguish 
all rights of users of sewers within the borough for 
wool-combers’ effluents on the making, or offering, 
of the money payments as already detailed. 

Not dismayed by a scientific attack, reinforced 
by political bias, the chairman of the Sewage 
Committee, Mr. R. Johnson, still fought stub- 
bornly for the scheme of 1901. But power was 
shifting. In November, 1902, the Liberals came 
into the Council with a majority ; and, as usual, 
all committees, or nearly all, were organised anew, 
with new chairmen ; and the present energetic 
chairman of the Sewage Committee, Mr. E. 
Smith, was appointed. Possessing a strong per- 
sonality and an open mind on this question at 
least, he soon decided to look closely into the 
merits of the rival schemes. A day was appointed 
to receive the explanation of the engineer of the 
alternative scheme, both in the council-room by the 
aid of a cartoon map, and in the presence of the 
entire Corporation, and on the ground. Whatever 
value may be attached to political bias, there seems 
to be little doubt that now, for the first time, the 
alternative scheme was approached with something 
like an open mind by the bulk of those councillors 
who directed the course of Bradford sewage policy. 





In the process of expounding the schemes, one; of chemicals, grease, detritus, and other things, 


feature of great interest was the contoured level of 
the lands which could be commanded by the bac- 
terial effluent in each scheme respectively, after 
recipitation in tanks and double contact. These 
evels were indicated on the ground by two lines of 
pickets, which were followed by the party from be- 
ginning to end. The ground being sloping, uneven, 
and intersected by deep, wooded hollows, the area 
enclosed between the two lines presented a narrow 
strip, 3 miles long, varying from 13 to 82 yards in 
width, having an area of 40 acres only, and of such 
a remarkably sinuous and contorted shape that it 
seemed ludicrous to covet it for the serious treat- 
ment of sewage. 

This exposition of the. scheme took place on 
January 6, 1903. Negotiations between the Corpo- 
ration and the Misses Stansfield were entered into, 
in which the ex - Mayor of Bradford (Mr. W. CO. 
Lupton) and Mr. E. J. Smith took a prominent 
part ; with the result that it was soon informally 
announced that concessions on the two most im- 
portant points had been made by the Corporation 
—to wit, preliminary treatment to be carried on at 
Frizinghall, and secondary treatment on the alter- 
native site. 

On March 10, 1903, Mr. Smith made the definite 


J.| statement ata council meeting that a settlement 


had been come to, which was all the more satisfac- 
tory because it was unanimous. All the former 
schemes involved the abandonment of the works at 
Frizinghall, but the new scheme involved the 
retention of Frizinghall for precipitation purposes, 
until necessity called for its being vacated ; which 
necessity was to be confirmed by some competent 
and strictly independent authority, acceptable to 
both parties. Approximately speaking, he said, 
200,0001. had been sunk at Frizinghall, which 
should not be readily thrown aside. The site was 
an exceptionally good one. It lay between the 
canal and the railway, convenient for the carriage 
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which was a most important consideration, and 
would become more so. The nuisance, which had 
been gteatly complained of, was likely to be soon 
remedied, by the erection of thirty-two sludge- 
presses, which would take the place of the pumping 
of the sludge on to the low-lying lands, where it 
remained at the mercy of the weather, and. its 
stench diffused abroad, as the censorious said, for 
the conversion of the sceptics to the merits of the 
Esholt scheme of the Corporation. If they left 
Frizinghall, the great bulk of the 200,000/. would 
be lost entirely. Storm water and the effluent 
only from the precipitation tauks would im 
through the tunnel to Esholt, as proposed in 
the 1901 scheme, which tunnel was estimated to 
cost 130,000/. At Esholt the sewage was to be 
treated on the 219 acres put forward in the 
alternative scheme. From this announcement, it 
may be put briefly, the Corporation had at 
last «de facto accepted the scheme prepared 
by the Misses Stansfield’s advisers four years 
before, with the sole exception of the line of 
the outfall sewer. The terms also were the same 
—namely, 114 acres of land at 180/. per acre, 
which, with the addition for old water-mills and 
other buildings, and the water-tanks attached, 
would cost about 27,0001. The four years’ struggle 
nad changed nothing. In addition to the 114 acres 
of the Esholt estate, the Corporation had already 
acquired 57 acres at a cost of 14,000/., and allowing 
for 48 acres yet to be acquired (from other owner). 
n very moderate total cost would cover the.whole 
219 acres. Finally, Mr. Smith commended the 
Misses Stansfield for the conciliatory spirit and 
magnanimity shown by them'in ‘‘trying'fo meet 
the requirements of a great industrial centre on the 
borders of a magnificent estate of which they were 
justly proud.” ‘This good faith seemed to augur 
well for the subsequent negotiation of details. 
After this statement, made with the Mayor’s per- 
mission, certain minutes relating to other matters 
were brought forward, in seconding the adoption 
of which Mr. R. Johnson, the ex-chairman of the 
Sewage Committee, endorsed all that had been said 
by Mr. Smith with regard to the new Esholt scheme. 

Following upon this statement, a special meeting 
of the Finance Committee was held on March 28, 
to consider the offer of the Misses Stansfield, when 
a resolution was carried unanimously, recommend- 
ing the Council to apply for an Act of Parliament 
to acquire the area of land and buildings offered. 
The discord which existed before the elections 
of 1902 had changed to concord, and the way 
now seemed clear. But, with ‘‘ high contracting 
parties” who hold the fate of empires and great 
cities in the hollow of their hand, there is many 
a slip between the cup and the lip. Apparently 
the cup was steadily advancing towards the lip 
in the calmest of atmospheres, when some doubts 
of the good faith of the Corporation appeared 
to have beset the owners of Esholt, the pre- 
cise basis of which was never publicly announced. 
They saw, or thought they saw, a settled deter- 
mination on the part of the Corporation (or their 
advisers) not to accept their proposal as a true 
settlement, subject to the inevitable changes 
wrought by time on the destiny of great cities. 
Fears of future, and not very distant, trouble 
arose. Certain conditions pointing in this direc- 
tion, coupled with certain words affirming the 
manifest destiny of the estate, appear to have 
stood in the way, and ultimately the negotiations 
came to a standstill, without being formally broken 
off. Two conditions of pregnant meaning were, 
first, that the works for the settlement or precipita- 
tion of the sewage and the treatinent of the sludge 
should be confined to Frizinghall until the neces- 
sity for their removal should be proved to the 
satisfaction of an umpire acceptable to the Misses 
Stansfield ; and, second, that the Corporation should 
not seek further compulsory powers to acquire lands 
for sewage purposes on the Esholt estate, unless 
the necessity for them was proved to the satisfac- 
tion of such umpire. Of these, the latter condition, 
for obvious reasons, may have been the crux of 
the difficulty, in so far that it looked like fettering 
the action of a great community on a matter vital 
to its future welfare. 

In October, 1903, six months after the unanimous 
acceptance of the offer of the Corporation, subject, 
of course, to proper conditions of agreement, 
Mr. Smith, at a meeting of the Council, moved the 
adoption of the minutes of the Corporation, which 
included a resolution to the effect that the Council 
should apply for a provisional order for the com- 








pulsory purchase of the lands necessary for carrying 
out works of sewage-disposal in the Aire valley, 
and also, in the event of the present arrangement 
with the owners of the Esholt estate not being com- 
pleted in time, of all the lands required from those 
owners for the purpos2s of a complete scheme, as 
showon on the deposited plans for the session of 
1901. In supporting this proposal, Mr. Smith 
explained the nature of the obligation imposed by 
the Local Government Board, which made it im- 
perative that steps should be taken to redeem it. 
As to the Esholt scheme, he went on, the position 
was this:—The negotiations had not been com- 
pleted so early as the Committee had hoped, but 
they were still proceeding, with some hope of 
settlement ; and they were not by this resolution 
prejudicing the negotiations. But they were bound 
to protect themselves against the contingency of 
the negotiations falling through, which he hoped 
would never arise. The first part of the resolution 
applied only to land required which belonged 
neither to the Corporation nor to the Esholt 
estate; but if the negotiations with the Misses 
Crompton Stansfield failed, the second part of the 
resolution would be put into force, and would 
enable them to acquire such land as+might be 
necessary at Esholt, within the limits of the 1901 
scheme. Here the speaker was reckoning without 
those Parliamentary Committees which had already 
iven the city a taste of their summary methods. 
This resolution was agreed to; and in November 
following, the Parliamentary notices for the revised 
scheme of 1901 duly appeared, from which we are 
bound to conclude that. for the third time negotia- 
tions for a portion of the Esholt estate‘had fallen 
through. On this third failure the moraliser may 
reflect that, no matter how high may be the status 
or dignity of a great municipal body, it is essen- 
tially shifting and variable as the wind in its 
elements, while its powers are well-nigh  irresis- 
tible when imperious public necessity can be made 
the plea. Its necessities, for such they seem, and 
not its will, consent; and an owner, no matter 
what safeguards all the ingenuity of the law 
and of science may devise and introduce within 
the four corners of a legal covenant, may well 
hesitate to place the whole destinies of a great 
estate within its power. They who know most of 
public bodies are the most wary in venturing far 
with them with good faith as the only check ; 
they well know what length of spoon is required 
to sup with such friends ; therefore, the failure 
of negotiations with the owners of Esholt need 
excite no wonder ; the odds were too great. This 
much we may say without reflecting upon the indi- 
vidual good faith of the members of such bodies. 

In this minor prose epic on an historic struggle 
over sewage—which, as we all know, is but matter 
in the wrong place—we have seen many quick 
changes and evolutions, some in Parliamentary 
Committees and some out of them. Now we have 
to record the most surprising change of all—a 
complete transformation in that quarter whence 
we should least expect it, and yet, perhaps, the 
most natural transformation in the world if we 
but look into the springs of human action. What 
had not been effected by years of the most power- 
ful outward pressure, in the name of public neces- 
sity, was brought about quietly and almost auto- 
matically by the simple means of an approaching 
change in the domestic relations of one of the owners 
—a marriage. An offer of the whole Esholt estate, of 
1703 acres or thereabouts, was made, and promptly 
accepted by the Corporation, on terms to be settled, 
if found necessary, under an agreement of arbitra- 
tion. That.this surprising change was effected by 
the altered relations of the joint owners alone 
cannot be credited ; that it was precipitated by 
them would be nearer the truth. In electing 
between an agreement made in doubt and fear, 
lest it should prove the prelude to further and 
interminable conflict at no distant date; and 
the certainty of another Parliamentary struggle, 
notices of which had already been issued, the 
choice was Hobson’s. No doubt can exist that the 
inclinations of the owners were so delicately poised 
between three courses that it wanted but the 
impetus of a make-weight to turn the scale. The 
make-weight had been applied, and had wrought 
the change; but whether happily or not is another 
question. All things considered, it seems possible 
that after having first found the right way out of 
their difficulties, and then hastily abandoned it, the 
—s of this great scheme will, at no great 

istance of time, realise that they have made a 





mistake which cannot be recalled. Let us }; 
will not be so. 

The announcement of this revolution in tl 
tude of the owners, and the reversion of the S wage 
Committee to their original scheme of 18's, ag 
embodied in their application to the Local Govern. 
ment Board, was made in the Press towards the 
end of January, 1904; and on July 2, ata s)ecial 
meeting of the Bradford City Council, the chair. 
man of that Committee moved the adoption of a 
resolution of the Committee that the Council should 
purchase the whole of the Esholt estate under a 
provisional agreement drawn up as follows : 

‘*The Misses Crompton Stansfield to sell the whole 
of their estate as it stands(1700 acres, or thereal outs) 
on the basis of a sale at the fair value; but about 10 
per cent, shall be added to the apportioned amount 
representing the purchase price of that portion of 
the estate which a been scheduled in connection 
with the Provisional Order which is now beivg pro- 
moted by the Corporation + 685 acres or thereabouts 
—to cover any question of compulsory purchase or 
special adaptability in connection with the pur- 
chase as a whole, the price to be paid to be fixed by 
two valuers, one appointed by either side ; and, in 
case they should differ, the purchase price to be 
fixed on the above basis by arbitration under the 
Lands Clauses Act.” We ask the reader’s atten- 
tion to those words in this agreement which limit 
what has grown within little more than the last 
twenty years to be an item of cardinal importance 
in certain cases of lands compulsorily taken for pub- 
lic purposes—namely, the item of special adapta- 
bility. Practically, this item of value is not limited, 
but eliminated from the claim, inasmuch as under 
the Lands Clauses Act the 10 per cent. allowed by 
the conditions is no more than the statutory law 
provides for compulsory purchase over and above 
the fair purchase value. The significance of this 
will appear hereafter. 

In marshalling his arguments for committing 
Bradford to this momentous policy, Mr. Smith gave 
a brief historical summary of the sewage question, 
including the growth of the sewage volume to its 
present magnitude of 12,000,000 gallons per day 
of dry-weather flow. In so doing, he deprecated 
the fact that this volume was at present deprived 
of only 50 per cent. of its impurities before its dis- 
charge into the beck. Yetifsuch were the fact, this 
seems a goodlyresult fromsome 10 or 12 acres of land 
in a case where, in all, something like 1830 acres nore 
were to be acquired in order to effect, not the reimain- 
ing 50 per cent. of purification, but so much of it 
as the West Riding Rivers’ Board might deem 
reasonable—say, 30 percent. But, he went on, to 
this 12,000,000 gallons would have tu be added a 
large proportion of the 3,000,000 or 4,000,000 gallons 
of trade refuse discharged daily into the stream 
within the city. He further made the astonishing 
statement that during the previous decade there had 
been an increased water consumption of 150 per 
cent., and that a similar increase in the next three 
decades would in itself absorb the 30 millions of 
gallons per day which would be yielded by the pre- 
sent total resources of the city when duly completed; 
in addition to which were vast subterranean supplies 
pumped privately for trade uses, &c., besides the 
prospective increased use by the conversion of the 
midden system to the water-carriage system. Hence, 
he argued, the estimated increase of the dry- weather 
flow of sewage to 30 millions of gallons erred on 
the under side. 

Here the learned and experienced engineer will 

reeive that the fine art in poetry which Martinus 

criblerus described as the art of ‘‘ sinking (and 
rising)” is by no means confined to the genius of 
poets. The imagination of engineers, sewage com- 
mittees, and other experts is capable of flights 
equally great, only manifesting its powers in figures 
rather than in words. When the scheme of the 
year before—the 236 acres scheme plus the 4/) acres 
at Frizinghall—small in comparison with this new- 
comer, but nevertheless by far the largest bacterial 
scheme of the great cities of England, was brought 
forward for acceptance, on March 10, 1903, no 
note of crescendo was sounded, but rather that of 
diminuendo, which nevertheless equally prevailed 
by the aid of mellifluous rhetoric, the acceptance 
being unanimous. Now the vast public advan- 
tage and ultimate economy of adopting a bold, com: 
prehensive, and public-spirited policy were enforeas 
as mellifluously ; and every ingredient which coul 
add to the enormity of the problem appeared to be 
thrown in con amore, to encourage the ratepayers 
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stout heart to a steep hill. The wool-fat difficulty, 
which we have seen made the difficulties of treat- 
ment *‘unique” in the history of sewage treatment, 
now figured as an entire delusion of Professor 
Dewar, Mr. Richardson, the city analyst, and all 
other chemical experts consulted, and to whom the 
Committee formerly pinned their faith. Indeed, 
instead of simplifying the problem, the remedy 
proposed by science would be worse than the 
disease. An admirable illustration of this, said the 
chairman, was given by the fact that both the 
schemes of treatment a included precisely 
the same area of bacterial beds and storm-water 
filters ; yet one included wool-fat in the sewage, 
and the other excluded it. How two proposals 
differing so widely for one and the same result, 
neither of which had been put to the test, could 
prove anything material to the issue was not 
demonstrated. A proposal is no more a proof than 
a promise is a performance, no matter how iterated 
or how decked with authority. All they proved 
was that somebody had miscalculated ; but whether 
the exclusive party had erred in excess, or the inclu- 
sive party in defect, of proper provision, no man can 
tell until it is put tothe test. They are as yet esti- 
mates merely—bows drawn at a venture—and which 
of them will reach the mark time only can prove. 

The elimination of the huge burden of adapta- 
bility, as well as the 10 per cent. added for com- 
pulsory purchase on the whole 1700 acres which 
the Corporation’s application of 1899 carried with 
it, was properly weighed as a great concession, 
and the chairman concluded his remarks with a 
speculation on the ultimate burden to be entailed. 
The question of how it was to be borne was 
singularly important to the overburdened rate- 
payers of Bradford, in face of the fact that the puri- 
fication of sewage already cost in working expenses, 
interest, and sinking fund, no less than 30,0001. 
per annum; against which all that could be set 
were the agricultural rents that could be got for 
lands attached to the small sewage works of the 
annexed districts, now dismantled, and such economy 
as might result from their centralisation. The 1000 
acres of surplus lands might be sold or leased. The 
method of precipitation was tending towards a re- 
duction in working costs. The principle of asking 
traders to put down plant for preliminary treat- 
ment had failed, and was abandoned, the crude 
effluents being received into the sewers ata fixed 
charge per 1000 gallons. Why this failure should 
be experienced at Bradford, while in Manchester 
and other great cities the regulation of the dis- 
charge of trade effluents is found quite feasible 
under a system of vigilant inspection, does not 
appear on the surface; but probably two reasons 
may have prevailed :—1. The power of the trade 
interests in the Council ; and 2. Some bias in favour 
of the idea that profit is to be made out of the wool- 
fat—a potent factor, which might tend to relax 
the vigilance of the Committee. Such preliminary 
treatment was an integral part of the proposals for 
anew Act, made by the Royal Sewage Commission, 
as a means of avoiding the overwhelming difficulties 
of the crude effluents, delivered at all times, in all 
quantities, and of all qualities, and varying not 
only from hour to hour, but often from minute 
to minute. What the whole burden of Bradford 
sewage was to be the chairman did not say. 

Many demurrers were made. The sudden change 
of policy ; the unknown cost ; the vast area of surplus 
land useless for any purpose of sewage treatment ; 
the reception of the crude wool-suds, contrary to 
the express advice of their experts ; the absence of 
any estimate of cost, and the scant time permitted 
for consideration ; the absence of detailed experi- 
mentsin proof of so vital a departure from orthodox 
scientific views—all these weighty objections were 
put forward ; and even in the words of those who 
spoke in favour there was a halting accent, which 
discovered an almost entire absence of enthusiasm 
for this momentous step; and, finally, the resolu- 
tion was carried by the Council with seven dis- 
Sentients, though the scheme had been passed at 
a full meeting of the Sewage Committee without a 
dissentient. It may be recalled here that the 
Scheme of the Misses Stansfield’s advisers was 
passed with the unanimous vote of the Council. 


(To be continued.) 





KAILWAY Cxiun.—At a meeting of this club, to be 
hel! on Tuesday, the 15th inst., at 92, Victoria-street, 
S.\V., at 7.30 p.m., a paper will be read by the President, 
the Rev. W. J. Scott, on ‘‘The New Wycombe Joint 
Linc, and other New Railways in West Middlesex.” 
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THE BUOYING AND LIGHTING OF 
NAVIGABLE CHANNELS. 


By Brysson CunnineHam, B.E., Assoc, 
M. Inst. C.E. 
(Concluded from page 439.) 

Tue practice of the lighting of navigable channels, 
while closely associated with and already animad- 
verted upon in connection with buoys, exhibits a 
marked development in its relationship to light- 
ships, and attains its highest pitch of perfection 
and utility in the case of lighthouses. Lights of a 
much more distinctive and penetrating character 
become available in situations where skilled attend- 
ance is either constantly at hand, or immediateiy 
forthcoming in case of necessity. This statement 
does not in any way involve a depreciation of the 
services rendered by luminous buoys; it simply 
serves to indicate the value attaching to signals 
which, on account of their more complex and 
delicate construction, are endowed with a higher 
degree of brilliance and certitude. 

The functions of lighthouses are not necessarily 
confined to the indication of channels, any more 
than, for that matter, are those of buoys. In 
either case there may be an entire dissociation 
from the specific duties which form the subjective 
basis of these articles. The primary object of what 
are termed landfall, or advance, lights is indeed to 
give timely notice to the mariner of his approach to 
some part of the coast-line, or to some zone of 
danger which it is necessary te avoid. Such 
lights, stationed in outlying positions on headlands, 
islands, or reefs, cannot be considered as falling 
within the limits of our present purview. The 
indication of this distinction is the more desirable, 
in that the essential qualities of a landfall light and 
those of a channel or harbour light are by no means 
identical. In the former case, striking brilliance 
and an extensive range are matters of fundamental 
importance. Not so with the leading lights which 
guide the navigator amid the shoals and sandbanks 
lying at the mouths of rivers and at the entrances 
of ports. Indeed, it may be said that the special 
qualities of a landfall light are not a little likely in 
such situations to lead to difficulty, and even 
danger. A too-brilliant light dazzles the eye at 
close quarters, projects deep and dark shadows, 
and obscures the position of objects which lie 
beyond the illuminated zone, especially those 
adjacent to the source of light and below it. An 
extreme range of visibility, moreover, is uncalled- 
for in the demarcation of the majority of channels. 
Few, if any, are indefinitely straight, and most are 
characterised by frequent and abrupt changes of 
direction, necessitating a number of lights with 
varying, but generally short, ranges. Additional 
power may be desirable in times of misty and foggy 
weather, but the percentage of such periods is 
small compared with the cycle of the whole year ; 
and under abnormal circumstances of this kind it 
is possible to bring into action some special re- 
inforcement whereby the ordinary power of the 
light may be temporarily intensified. 

This being so, the great and remarkable strides 
which characterise the development of lighthouses 
during the past half century affect only in a minor 
degree—though still, of course, appreciably—the 
practice of channel illumination. The lightning- 
flash apparatus, combined with the intense illumi- 
nating power of the crater of the electric arc, con- 
stitute an acme of perfection which must long 
remain unsurpassed in the records of lighthouse 
engineering. With an intrinsic radiance of over 
55,000 candle-power per square inch of illuminating 
surface, beams of light can now be projected con- 
siderably beyond the limits of their geographical 
range ; and the conservation of luminous energy 
by catadioptrical holophotes renders the modern 
lighthouse a model of efliciency and economy. 
Progress in the realm of pharology has been at 
least as marvellous as that in any other branch of 
practical science. 

There is, as can be readily imagined, a con 
siderable falling-off in the illuminating power of 
secondary lighthouses compared with the highest 
examples of the art. Channel-lighting is usually 
achieved perfectly satisfactorily by means of the 
more mall equipment which characterises what 
are usually termed lights of the third, fourth, and 
lower orders—that is to say, lights in which the 
focal distance does not exceed 500 millimetres, or 
about 1 ft. 7? in. The highest type, known as the 
hyper-radial, has a focal distance of 1330 milli- 
metres, or 524 in.; but it is possible that even this 





high figure may be exceeded in the not-distant 
uture. 

Our observations, therefore, from the nature of 
the case, are mainly concerned with the lower order 
apparatus, which, despite the greater brilliance of 
their compeers, do most useful and effective service 
in indicating navigable routes within the immediate 
neighbourhood of estuaries and coastal inlets. The 
North Star and the Pleiades are not wanting in 
utility and distinction because they happen to bo 
outshone by Sirius and Arcturus. 

Apart from lighthouses, the adjuncts to channel 
demarcation include buoy, beacon, and ship lights. 
The first of these, having been treated in the pre- 
ceding article, we dismiss from further considera- 
tion, after recalling the fact that the mobility of a 
buoy in tidal waters, within a fairly wide range of 
anchorage, militates somewhat against its useful- 
ness as a means of accurate alignment. This same 
objection applies to lightships as to all floating 
signals, but as lightships are usually moored in the 
centre of the fairway instead of at either side, the 
disadvantage is not quite as marked. Lightships 
have, moreover, important qualities which eclipse 
any slight defect in this direction. They are much 
steadier than buoys in strong currents and in ex- 
posed seaways. They are less sensitive to undula- 
tions, and they present a more conspicuous bulk, 
and afford a more decided individuality. Compared 
with lighthouses, they are less expensive to con- 
struct, and they have the very decided advantage 
of mobility. Channels are mutable, and, in some 
cases, decidedly fickle, changing their courses from 
year to year. A lightshipcan be easily adjusted to 
the new state of affairs, whereas the permanence of 
a lighthouse structure renders it practically im- 
possible to effect any such change—at any rate, 
without the expenditure of a very considerable, 
and most likely prohibitive, sum. 

The quality of steadiness is, perhaps, one of the 
most desirable and essential features of a lightship. 
The attainment of it, so far as such a thing can be 
realised amid unstable surroundings, involves the 
suppression of synchronism in the periods of oscil- 
lation respectively of the vessel and of the waves. 
Synchronism is more likely to occur transversely, 
under the action of rolling, than longitudinally, 
under the action of pitching. In order to avoid it, 
ballast should be located at some distance from the 
centre of gravity of the vessel, so that the moment 
of inertia of the latter about its longitudinal axis 
may be as great as possible, and the metacentric 
arm reduced to the minimum consistent with 
stability. Furthermore, the steadiness of light- 
ships will be promoted by deep central and pro- 
truding bilge-keels, to all of which ballast may 
advantageously be affixed. In some of the latest 
examples of lightships these keels have a depth 
exceeding 3 ft. 

The dimensions of lightships have materially in- 
creased in recent years. A length of 60 ft. or 70 ft. 
used to be considered a maximum ; but now several 
boats in the English and French services have 
lengths of over 10) ft., and one boat in the German 
service has a length of 1344 ft. The depth and 
draught of these vessels maintain the same pro- 
portionate increase ; but the beam has, if anything, 
tended to diminish or, at least, toremain stationary, 
as will be evident from an inspection of the follow- 
ing table, which classifies the dimensions of certain 
representative vessels employed in lighting channels 
on the British and Continental coasts :— 


Table giving Dimensions of some Representative Lightzhips. 


| 
| 











Height of 
Nation- Name or Focal Plane 
ality. Locality. Length. Beam. Depth Draught above Water 
Level. 
ft. ft. ft. ft. ft. 
British .. Longeand 60 24 12 ot 30 
French . Talais 61 20 b) 6 83 
French Snouw 65 20 13 11) 33 
British .. Mersey | 215 ll of 50 
French .. Sandettié) 115 204 «16 15 39} 
British .. Mersey | 118} 21 | 11 9} 30 
German .. Fehrmar-| 134} 23 | 17 
belt 


The lightship illustrated in Figs. 26 to 28, page 
610, is one designed by Mr. W. T. Douglass, M. 
Inst. C.E., for the Upper Gaspar Station, on the 
River Hugli; the gas and optical apparatus being 
those of Messrs. Pintsch, who constructed the 
vessel, and to whom we are indebted for the draw- 
ings we have reproduced. 

In order to maintain verticality, the illuminating 
apparatus of a lightship is supported on gimbals, 
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In catoptric lights, the mirror and lamp are sus- 
pended in this manner from above. The dioptric 
apparatus is generally hung in the form of a 

endulum swinging about a horizontal axis located 
immediately beneath the lamp. The pendulum, or 
rod, is weighted and counterweighted above and 
below, the weights being adjusted in such a way 
that the period of oscillation of the lamp is con- 
siderably longer than that of the vessel, so that the 
inclination of the former may not generally exceed 
5or6deg. Manifestly, the apparatus must not only 
be sufficiently sensitive to maintain verticality, but 
it must also respond freely and readily to change of 
direction, and this is secured by attaching the 
gimbals to a horizontal circle rotating on steel balls. 
In the event of exceptionally heavy rolling on the 
part of the vessel, the possibility of collision be- 
tween the pendulum and the lower part of the 
lantern may be guarded against by the provision of 
a thick annular pad of india-rubber on the weighted 


portion of the latter, or by restricting the swing of 
the pendulum with the aid of check-chains and 
flexible guys. 

The liability of all floating objects to displace- 
ment is the inherent weakness of the lightship and 
lightbuoy system. A displaced signal is much 
worse than none at all. Beacons and lighthouses, 
therefore, from their very fixity, possess uncontro- 
vertible merits as regards accuracy of alignment, and 
it is usual to rely mainly upon them in so far as 
they happen to be available for this purpose. In 
many cases they can be erected conveniently and 
not uneconomically (having regard, that is, to their 
ultimate utility and value) ; but, on the other hand, 
there are sites where it would be most injudi- 
cious to erect anything of the nature of a sub- 
stantial and permanent structure ; sites, for in- 
stance, where the coastal configuration is under- 
going continuous change owing to accretion or 
erosion. It is permissible, and even commendable, 
under these circumstances to erect slight frame- 
work structures, capable of ready removal to 
another position whenever such a course may be 
deemed desirable. 





Luminous range signals usually mark the axis of 
a navigable channel, changes of direction being | 


indicated by the appearance and disappearance of 
particular lights. The eclipse of lights or their 
visibility is also used to indicate dangerous tracts. 
The navigator ensures the accuracy of his course, 
either by keeping two lights in vertical alignment, 
or by keeping one definite light in view. But 
ranging in this manner affords guidance of a very 
crude nature. There is absolutely no clue to the 
available width of a channel. Masked lights point 
to nothing more than the existence of danger. 
The angle under which two signals open out gives 
the vaguest notion as to the amount of lateral de- 
viation from the true course. When the visual or 
apparent distance between the signals is anythin 

more than very small, there is the possibility, an 

even the likelihood, of erroneous observation, for 
the absolute verticality of two objects at different 
levels is not readily decided without the aid of in- 
struments, The proximity of the signals renders 
alignment difficult, and when they coincide, or one 








|of them becomes eclipsed behind the other, there 


is lack of confidence and an absence of safeguard. 
Irradiation is another fruitful source of error, 
and the vicissitudes of atmospheric refraction pre- 
vent the formation of any reliable estimate of ray 
deflection. 

Coloured sectors are often pressed into service, 
but, though useful in many ways, they are not 
without serious drawbacks. They serve to mark in 
a rough-and-ready way the width of a channel, but 
not its axis. Even as regards the width, they can- 
not point to more than a minimum range. The 
light sector is essentially triangular, the channel 
not necessarily so, and frequently most irregular. 
Then, again, the penetrative powers of white and 
coloured lights are strikingly unequal. Red rays 
cannot be seen at half the range of white rays, and 
green is invisible at a less distance than either. 
At a distance of two miles a white light of 3 candle- 
power is distinctly seen in clear weather, while 
from 30 to 40 candle-power is requisite to render 
red and green lights correspondingly discernible. 

Sources of illumination for lighthouse use are not 
only numerically and potentially greater than those 
available for buoyage service, but they are also of a 
more diverse nature, including electricity, coal-gas, 





mineral, vegetable, and animal oils, oil-gas, 
acetylene. Reference has already been mai 
the employment of the electric are in lightt...s 
installations of the highest class. For general ise 
however, the incandescent petroleum vapour bi: 

is more convenient and much less costly, ani ; 
light is now recognised as sufficiently powerful! 

all stations other than those of special and prin. 
importance. The system has, indeed, only }.. 
introduced into this country since the beginning . 
the present century, but it was adopted in +i 
French lighthouse service several years previous! y, 
and it may now be said to have obtained general 
recognition. Prior to this, the wick burner was so 
prevalent as to be practically universal, either flat, 
as in earlier instances, or cylindrical, on the Argand 
principle, with as many as 6, 8, or 10 wicks 
arranged in concentric rings. Despite the primi- 
tiveness of such apparatus—that is, of course, 
viewed from the standpoint of subsequent develop. 








Fig. 27 
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ment—the illuminative power obtained was a very 
long way ahead of the feeble glimmer emitted by 
the cluster of tallow candles which lit the summit 
of Smeaton’s Eddystone. Twenty-four of these 
candles unitedly gave a light equivalent to less than 
70 standard candle-power. In the later Eddystone 
of 1882, Douglass burners, with six concentric wicks, 
attained an aggregate standard of nearly 80,000 
candle-power. 

But the true measurement of light power lies not 
so much in the gross or total illumination produced 
as in the intrinsic brightness per unit area of the 
source. Hence it is evident that any appreciable 
increase in power must be obtained by augmenting 
the intensity rather than the volume of the light. 
From this point of view we may compare the 
70 candle-power per square inch of flame, which 
marked the upper limit of a six-wick burner, 
burning mineral oil, with the 200 to 250 candle- 
power characteristic of the incandescent mantle fed 
with petroleum vapour. And not only is there 
attained an increment of 300 per cent. of lumi- 
nosity, but the actual consumption of oil is very 
materially decreased. The only difficulty attending 
the use of the mantle apparatus is its greater deli- 
cacy and the rapid consumption of the mantles. 
But with reasonable care it is possible to achieve 
considerable economy in this respect. The life of 
an ordinary mantle may be taken at about six days, 
yet a mantle has been known to last for thirty-two 
days at least, with very little shrinkage, and no 
appreciable deformation. 

The burners used in connection with the oil-gas 
system of lighting are fairly numerous and of varied 
construction, though, generally speaking, they may 
be divided into two types—viz., those in which 
the vaporising apparatus is placed immediately 
above or otherwise near the luminous centre ; 41, 
secondly, those in which it is placed below it. ‘n 
the former case, proximity to the mantle is ess: "- 
tial, as the heat emanating therefrom is utilised ‘o 
| convert the oil into vapour ; while in the latter c:«, 
| vaporisation is effected by a separate burner. (hg 
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obvious disadvantage attending the former arrange- | is generally used for the purpose, and the period inverted UJ, as shown in Fig. 30; or when this dis- 


ment is that the position of the vaporising 


tube | occupied is not longer than five or ten minutes, 


necessarily obscures a part of the light, and so after which the process becomes automatic. 
detracts from the luminous efficiency of the mantle. | ; 
On the other hand, the alternative arrangement | ders of welded steel, containing oil and air respec- 


re uires the provision of an additional burner. 


At the base of the apparatus are two large cylin- 





| position of the tube interferes too greatly with the 


distribution of light, the dual arms are compactly 
set on one side only of the mantle. 
Passing now to certain features common to all 


| tively, with a small manual pump placed between | lighting systems, we may safely say that the charac- 


Of the latter type of light, the Chance burner is | them, so as to enable the air pressure to be raised terisation of lights is one of the most essential 
a suitable exemplification. It is shown in Fig. 29. | primarily to 125 Ib. per square inch. By means of points for consideration, for thereon depends its 
A closed chamber of brass contains the vaporising|a reducing valve on the connecting-pipe, this is rapid and correct identification by the mariner. 


APPARATUS 




































































tubes, to which petroleum oil is conducted under | - 


an air-pressure of 60 lb. or 65 lb. per square inch. 
The tubes, two or three in number, are set parallel, 
and they terminate outside the generating chamber 
in a small retort, or receptacle, from which the 
vaporised oil is forced into a mixing-chamber, where 


it is combined with the requisite quantity of air. | 
Heat is applied to the surface of the tubes by | 


means of a burner drawing its supply of gas from 
the product of its own action ; so that, obviously, 
until the cycle is established, a temporary heater 
has to be employed. This is a feature of all incan- 
descent petroleum vapour burners. A spirit-lamp 
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brought down to the working pressure mentioned 
above. 


The burner in common use in the French service | 
— of | 


is representative of those in which the 
vaporisation is effected by the mantle. The vapo- 
rising tube is bent over the flame in the form of an 
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Fig. 33. SECTION THRO’ FOCAL PLANE. 








In the days of fixed and slowly-revolving lights, 
recourse was mainly had to colour for purposes of 
differentiation. But colour is an imperfect guide 
_in an unfavourable climatic environment, and the 
| unequal range of white and coloured rays renders 
the method anything but satisfactory. With the 
introduction of group flashes, devised by Dr. Hop- 
kinson in 1875, a preferable system of identification 
came into vogue, and its capabilities have been still 
further developed by means of the lightning flash 
due to M. Bourdelles. This last derives its name 
from the rapidity of its ap nce and disappear- 
ance, the period of visibility being the minimum 
required for imprinting a distinct impression. Fur- 
ther exposure is unnecessary, in that it is covered 
by the persistence of an image on the retina. Ac- 
cordingly, the light rays, instead of being uselessly 
expended, may be deflected to more serviceable 
ends. The principle, in fact, is ‘that of a highly 
concentrated beam rotating rapidly and reappearing 
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at very short intervals. The duration of the flash, 
though brief, is ample for the purpose of recogni- 
tion; and frequency of appearance, besides accord- 
ing a greater range of characterisation, enables the 
mariner to verify his position with greater assur- 
ance than was possible under the old arrangement 
of slowly-moving lights. It was not impossible, of 
course, for these to provide a considerable number 
of rapid flashes, but it could only be done by in- 
creasing the number of lens panels at the expense of 
luminous power. In some cases the number of 
panels was as high as twenty-four. The diffusion 
of light therefore was very great, and the beams 
suffered correspondingly in intensity and penetra- 
tion. 

The minimum duration of a visible flash has 
heen determined by laboratory experiments as 
yo second; but under conditions obtaining in 
marine navigation, the period will be advisably 
increased to, at least, one-third of a second for white 
lights, and very much more for coloured lights. 
If the duration were restricted to its exact experi- 
mental limit it is quite conceivable, and even 
likely, that the occurrence of a flash might escape 
detection by those on board a vessel rolling in a 
heavy sea. The flash might also be eclipsed by 
any intervening vessel. 

Flashes are either uniformly regular, or arranged 
in groups of two, three, or more. The interval 
between successive flashes need not exceed—-and, 
indeed, will preferably be limited to—five seconds, 
so as to afford frequent opportunities for observa- 
tion. In grouped fiashes eclipses of 24 to 4 seconds 
are common. Certain lighthouses signal a definite 
number, as, for example, that at Minot’s Ledge, 
U.S.A., which constantly repeats the figures 143 
in a series of flashes separated from each other in 
the same group by an interval of 2 seconds, 
the groups being separated by an interval of 
3 seconds, and the entire signal followed by an 
eclipse of 15 seconds. The whole period covers 
30 seconds, which is the time of a single revolution 
of the apparatus. 

The development of lenticular apparatus must 
be dealt with very succinctly. Fresnel’s dis- 
covery, or rather application, in 1822 of the 
dioptric principle, which superseded the old 
catoptric or mirror method, has not yet been 
displaced by any other system, though it has been 
considerably extended and improved in several 
respects, notably, in the first instance, by the addi- 
tion of catadioptric lenses above and below the 
central lens, and latterly by the extension of the 
vertical angle of the Fresnel lens to 80 deg. Fur- 
ther concentration of the luminous beam has been 
realised by Stevenson’s holophote, and ils develop- 
ment by means of lenses in azimuth, on similar 
lines to those in altitude. 

As at present constructed, a modern lenticular 
panel consists of a central circular plano-convex 
lens, with annular adjuncts and upper and lower 
evtadioptrical elements. If used for regular flashes, 
the optical apparatus will not uncommonly be 
divided into four panels, each comprising a luminous 
angle of 90 deg., but the number of panels may be 
decre sed or augmented at will. Thus there may 
be six panels of 60 deg., or eight of 45 deg., and 
soon. Yet it must be borne in mind that, with an 
increise in the number of the panels, there is a 
corresponding decrease in the intensity of the 
light. The beam of maximum powerwould be 
attained by a single panel of 160 deg. to 180 deg., 
with a lenticular mirror behind the light capable of 
reflecting to the focus all rays impinging upon it. 
Apparatus of this concentration would call for very 
rapid rotation, such as would-be incompatible with 
the old system of revolution on rollers. The re- 
quired rotation is actually achieved by supporting 
the column in a bath of mercury, as exemplified 
in the feurth order Chance light of this type, 
illustrated in Figs. 31, 32. and 33, page 611, these 
views, as well as Fig. 29, having been prepared 
from « drawing for which we are indebted to 
Messrs. Chance. 

The biform, triform, and quadriform arrange- 
* ments, depending as they do upon the increase of 
total light, instead of upon the unit intensity, have 
more or les; ceased to be generally utilised. . They 


are most serviceable, however, as adjuncts in misty 
weather, the separate burners of which they are 
composed being individually extinguishable or 
ignitable at will. 

The lantern, or glazed chamber containing the 
optical apparatus, has come in for several improve- 
ments since the earlier forms were designed. The 





small panes, with vertical and horizontal sash-bars, 
have given place to much larger panes, some with 
helical frames which do not intercept the light in 
one vertical line throughout the height. Circular 
glazing is adopted in preference to lygonal 
glazing, and spare panes are kept handy, in case of 
breakage, which may arise from birds flying against 
the lantern, as much as, if not more than, from the 
effects of storms. 

And here must conclude this very brief review 
of some salient features characterising the various 
sys‘ems by which harbour entrance channels are 
rendered safely navigable. Very much more might 
have been written on the subject. Matters of un- 
doubted interest and importance have had to be 
passed over with but slight notice, or with none at 
all. The subject, indeed, is in every way worthy 
of fuller treatment ; it claims more than mere 
passing notice. Upon the careful and systematic 
demarcation of channel routes, amid sources of 
danger and disaster, depends the safety and welfare 
of the great mercantile marine. Anything, there- 
fore, which tends to promote a greater degree of 
security, and to facilitate the operations of navi- 
gation in their initial and final stages, is deserving 
of the highest consideration and regard. 
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Our Waterways: A History of Inland Navigation con- 
sidered asa Branch of Water Conservancy. By Uravu- 
HART A. Forbes and W. H. R. Asurorp. London: 
John Murray. [Price 12s. net. ] 

At a moment when interest in this subject of our 

waterways has been stimulated by the appointment 

of a Royal Commission on Canals and Inland Navi- 
gation, and when but quite recently the Institution 
of Civil Engineers spent three nights in discussing 

the matter, the publication of this book is, in a 

measure, opportune ; though, after a perusal of its 

pages, we regret to have to confess that we are 
forced to the conclusion that it will aid but little in 
the solution of the vexed and intricate problems 
connected with the canals and inland waterways of 

Great Britain. 

The book surveys in an interesting manner the 
history of inland navigation from the remotest 
times, and puts before the reader many little 
glimpses of ancient usages, customs, and—abuses. 
In fact, the first ten chapters deal with the his- 
torical aspect of inland navigation, and _ this, 
though well told, does not help us to any conclu- 
sions on the subject; and the reader who hopes to 
find assistance in the solution of the problem at 
present before this country must search for infor- 
mation in Chapters XI. and XII. 

It appears to us that, in spite of innumerable 
discussions and the ‘‘ making of many books,” this 
subject has made little progress for many years. 
The present inefficient state of the majority of our 
canals is regrettable in the extreme, though it is 
scarcely to be wondered at, that, having lived to an 
age longer, at any rate, than that allotted to human 
beings, they should have been allowed by the 
‘*undertakers,’ in whose care their training and de- 
velopment was vested, to retire from active life and 
rest in peace. With so brilliant a past, as evidenced 
by the enormous returns on capital and the high 
prices of shares quoted in these pages, there is, 
without a doubt, attaching to this subject of water- 
ways and inland navigation a degree of sentiment 
to which but few of us are so willing, perhaps, 
to own as was Lord Brassey in his contribution to 
the discussion on Mr. Saner’s recent paper read 
before the Institution of Civil Engineers. We 
fancy we can discern something of this feeling in 
the author’s quotation, on page 137, of certain 
opinions, in which it is stated that waterways should 
be re-established, as a monument to Brindley. 
This, of course, alone, is no sufficient ground for 
action. 

It is decidedly refreshing, in face of the oft- 
repeated charges of ‘‘strangulation,” to find that 
the authors of this volume acquit the railways of 
this crime. It is, with justice, pointed out that at 
the time of the acquisition of the canals by the rail- 
ways, these latter were in a struggling childhood, 
competing with canals which had already arrived at 
their prime of life—if we may employ such a meta- 
phor—and that, rather than the canals being sub- 
jected to tyranny by powerful railway companies, 
the canal companies Esme affected by the railway 
mania, and forced their holdings into the hands 
of the railways. Though this occurred in many 

















instances, there is no doubt that many canals wore 
acquired in order to remove the danger of ¢:.- 
petition. But the conclusion, apparently arriyod 
at by the inspection of a canal map of the present 
day, that the railway-owned canals have b3en ci)». 
fully selected so as to destroy all continuity in 
through routes, is easily disproved ; for, on reti. -- 
tion, we, of course, know that, at the time of th 
purchase, our main lines had not in many ca 
developed to any great extent the through routes 
and through traffic so important to them at the 
present day, which only took a foremost position 
in railway traffic after the consolidation and 
amalgamation of the many smaller railway con 
panies, now lost and forgotten in our larger 
systems. 

These pages give us asad picture of the troubles 
with which canals have had to contend, no 
only from railway companies, but from indif- 
ference of the State, and, worst of all, inter- 
necine strife. Hard-hearted individuals may be 
tempted to leave the subject alone after reading 
portions of Chapter XI., with the reflection that, 
perhaps after all, the canal companies richly de. 
serve their fate, from their failure to act with 
sufficient enterprise and unity of purpose, when 
confronted with problems which threatened their 
very existence as successful undertakings. 

The relative energy and enterprise of railways 
and canals is very fairly stated in this chapter 
(XI.), and if we can arrive, after perusing these 
pages, at but one conclusion— namely, that to 
either the apithy, or to the ill-advised actions of 
the canal companies at the commencement of the 
railway era, has been due their failure to maintain 
the position held by waterways in other countries, 
this regrettable past must not hinder us from con- 
sidering remedies for the future. We look, there- 
fore, to Chapter XII. for some lines along which 
we may advance with safety, but, alas! we find 
nothing in the way of sure foothold. The solu- 
tions possible, we are told, are :—1. Supervisory 
powers of the Board of Trade to be extended to 
canals. 2. The formation of a canal trust. 3. 
Nationalisation. 

It is to the third of these that the authors pin 
their faith ; a fact not at all surprising when we 
read, on page 278, that ‘‘ the internal communica- 
tions of a country, whether by water, rail, or road, 
can only be effectively managed on national lines, 
&ec.” This attitude, therefore, accepts as neces- 
sary, not only the nationalisation of the canals, but 
also that of the railways. For the State to control 
the one without the other would be manifestly 
unfair to the railway companies ; but we are afraid 
that arguments and proofs of the most convincing 
character will be needed ere so radical a departure 
from the accepted policy of this country, of the 
State not interfering with private enterprise, is 
attempted or adopted. 

In vain do we look for these proofs. We are 
given a few figures, but on none of these can we 
base any estimate of the result of such a far-reach- 
ing change of policy as the nationalisation of our 
waterways, or of the benefits likely to accrue from 
such action. We agree with central authority 
and control; but, as pointed out in our recent 
issue,* we are not convinced that canals can now 
be successfully worked in this country, especially 
wken interest on all the further outlay needed to 
bring them to a uniformity of any selected standard 
is taken into account. 

We are inclined to think that the picture drawn 
of the prospective financial situation, on page 276, 
in the ‘immense incentive given to commercial 
enterprise,” is altogether of too rosy a character ; 
in fact, but little stretch of imagination carries us 
back to Pope’s letter quoted on page 127, where 
we are given visions of all sorts of wonders which 
should have resulted from the construction of 
canals, ‘‘ to be the admiration of posterity a hundred 
years hence,” but which somehow did not mate- 
rialise. ; 

To compare this country with others in this 
matter is to tread on uncertain ground, as is shown 
by the multitude of inferences drawn from such 
undertakings as those in France and Belgium. 1' 
cite India as an example of successful State owner- 
ship is no criterion. This is proved by the author's 
own statement on page 265, that, excluding rivers, 
that country has 14,428 miles of irrigation canal, 
much of which is used for navigation, and 800 miles 
of purely navigation canal. The canals of India 


nm 


* See ENGINEERING, March 23, page 386 antec. 
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are not primarily, therefore, intended for, though 
they are used to an enormous extent by, water- 
borne traffic ; and such enterprises are in no way 
comparable to the undertakings in Great Britain. 

The question of water supply, which formed no 
unimportant item in the recent discussion before 
the Institution of Civil Engineers, is treated with 
but short notice, considering the importance of 
this supply for successful canal working. On 
page 279 we find conclusions based on a statement 
made in 1883, to the effect ‘‘ that only 5 per cent. of 
the water that falls in these islands is utilised.” We 
would point out that since 1883, or during the last 
quarter of a century, the uses to which water is 
put, and the amounts now required, therefore, have 
increased at a phenomenal rate, and now the supply 
available is considerably curtailed ; nor is it at all 
certain that for carial purposes it would be at hand, 
or even near the districts in which it would be 
needed. 

Though the book offers, therefore, but little that 
can be of actual assistance at the present junc- 
ture in the solution of the canal problem, there is 
contained in it a mass of historical information 
which it will well repay readers who do not mind 
long sentences loaded with parentheses to peruse. 

We should, perhaps, have liked to have seen a few 
more maps of individual undertakings in the his- 
torical section of the book, for such additions would 
have enabled the general reader to form better con- 
ceptions of the wonderful developments that took 
place in short periods. The style and get-up of 
the volume are excellent, and the care with which 
the authors have given all their authorities and 
references is beyond praise. These references and 
the appendices form additions of considerable value 
to the work. 





A Text-Book of Gas Manufacture for Students. By 
Joun Hornsy, F.I.C., late Lecturer on Gas Manu- 
facture to the Barking Technical Instruction Com- 
mittee; author of ‘‘The Gas Engineer’s Laboratory 
Hand-Bvok.” 1905. London: George Bell and Sons. 
[Price 53.] 

Tus is a very readable little volume, and it may be 

welcomed not only by those who are engaged in the 

gas industry or studying with that object, but also 
by that class, ever increasing in number, which, 
though not scientific by training, has yet a keen 
desire to know ‘‘ how things are made,” and finds 
pleasure in reading simple accounts of different 
industrial processes. The author has had especially 
in mind, in writing this book, the young man 
who is just starting his training in a gas-works. 
Such a person knows little or nothing of the pro- 
cesses of manufacture, but at school, or at evening 
classes, he has probably learned a little of chemistry 
and physics, and a very slight knowledge indeed of 
these two subjects is sufticient to enable him to 
understand all the purely scientific portions of this 
volume. Mr. Hornby has, in fact, given a very 
simple, straightforward account of the process of 
gas manufacture, dealing with each step in the 
series, from the charging of the retorts to the 
filling of the gasometers with the purified gas. It 
1s, of course, very desirable that the student should 
know not only what is done, but also why it is 
done ; not only what happens, but also why it 
happens ; and in this respect the book leaves little 
to be desired. Mr. Hornby does not go into pro- 
found scientific problems, but he deals very clearly 
and simply with the important physical and 
chemical questions underlying the manufacture of 
gas from coal, and with the chemical reactions in 
the ditferent stages of the process. Thus there are 
excellent and very readable chapters on the charac- 
teristic properties of different coals and their value 
for gas-making purposes ; on the effects of tempera- 
ture upon the quantity and quality of the gas pro- 


duced and upon the production of residuals ; and 
on the chemical processes of purification. There is 
su dy seful chapter on the practice of photometry. 


ive said nothing yet of the author's treat- 
ment .i the mechanical side of the subject, but, of 
course, it will be understood that, as this is a book 
on gas manufacture, it must contain a fair amount 
of mechanical engineering. Mr. Hornby deecribes 
the Cillerent forms of plant now in common use, 
and «scusses in some cases their respective advan- 
tages «nd disadvantages ; his descriptions are always 
clear, and in discussing machinery or plant he 
almosi invariably gives sectional drawings which 
a ihe construction at once. Altogether, we 
»slieve the work will be most useful to students of 
8&8 manufacture when they first take up the sub- 





ject. Later on they will have to go into details 
more thoroughly, but for an all-round general 
course of instruction on the broad features of the 
process of gas manufacture they need not go further 
than this volume. 





Electricity Meters. By Henry G. Soromon, Assoc. M. 
Inst. E.E. London: Charles Griffin and Co., Limited. 
[Price 16s. net. 

Tus book is described by the author in the sub- 

title as ‘‘a treatise on the general principles, con- 

struction, and testing of continuous-current and 
alternating-current meters, for the use of electrical 
engineers and students,” and its contents seem to 
justify that description. The author gives a very 
comprehensive discussion of the different meteis 
now in use, classifying them for convenience into 
continuous-current, induction, and tariff meters, 
and dealing with the different types in each class in 
considerable detail. Before discussing the con- 
struction of meters in any one class, the author 
devotes a chapter to a survey and exposition of the 
theoretical principles involved in meters of that 
class. These chapters are very readable, and 
deserve the attention of students of electrical 
engineering. Such a question as the measurement 
of power in polyphase circuits often presents diffi- 
culties to students, and clear explanations are not 
always found in books where one might expect to 
find them. In the present case, the author has 
necessarily had to deal with this question, and 
he does so in a satisfactory manner. His discus- 
sion is mathematical, but that is unavoidable, and 
no electrical engineer can fully understand his 
subject without a knowledge of higher mathematics. 

In the practical portions of the volume there are 
two noteworthy featvres—the large number of 
typical meters described, and the clear exposition 
of the mechanical, as well as the electrical, details 
of construction. The author very properly lays 
emphasis on the importance of the mechanical parts 
of the meter, which may easily be passed over by 
the student, whose attention is fixed rather on the 
electrical principles and their application. The 
chapter on ‘‘ Mechanical Features in Meter De- 
sign” is therefore worthy of careful attention. 

Studied as a whole, the book appears to us to 
contain an earnest and successful attempt to deal 
comprehensively with modern methods of measur- 
ing current or power in electric installations ; 
setting out clearly the peculiar features of the 
problems discussed, explaining how these have 
been dealt with in different meters, and examining 
theoretically and practically the accuracy of the 
actual instrument. 
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Marine Stream - Tursinss.—The Hen. Charles A. 
Parsons, at his discourse at the Royal Institution, on 
Friday, May 4, concluded with saying that ke was in a 
position to contradict absolutely the reports in the papers, 
adverse to turbines, which bad appeared within the last 
fortnight, with special reference to the Allan line and the 
London and North-Western Railway Companies having 
ordered new fast steamers with reciprocating engines ; 
also some adverse reports in regard to the Amethyst. 
All these reports were entirely unfounded and untrue, 
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THE JAPANESE BATTLESHIP 
“KATORI.” 


Interest in the official trials of the Japanese 
battleship Katori, which terminated on the 1st inst., 
centred largely in the tests of the guns and gun- 
mountings, as Messrs. Vickers Sons and Maxim, 
Limited, who designed and constructed the vessel 
from keel to truck, ready for war service, have 
embodied in the ordnance many improvements in 
detail, as a result of experience and experiment. 
Each gun is ‘more powerful than those fitted in 
corresponding positions in previous ships built in 
this country, and collectively they give the vessel 
agreater power of attack than is by any 
warship now in commission, while, moreover, the 
vessel attained the exceptionally high speed of 


the vessel, which has notably fine lines. The fol- 
lowing are the principal dimensions :— 


Length between perpendiculars ; 420 ft. 
Length overall ... th = . 455 ft. 9 in. 
Breadth... eS 78 ft. 
Depth to upper deck 44 ,, 
Draught .... a6 . 7 ., 
Displacement in tons ... 15,950 
Speed in knots on trial ... 20.22 
Normal coal supply in tons 750 
Full coal supply in tons... 2100 


THE ARRANGEMENT OF ARMOUR. 

As shown in the elevation and plan on the opposite 
page, the main armour-belt has a depth of 7 ft. 9 in., 
of which 5 ft. 3 in. is below the water-line, and 
extends from end to end of the vessel, its thickness 
being 9 in. for a length of 240 ft. amidships, 





which are placed ten of the 6-in. guns, divi 

from each other by bulkheads of nickel-steel, and 
separated from the remainder of the deck s;:ace 
by longitudinal bulkheads of nickel-steel ex! +nd- 
ing for the full length of the battery. The u) per 
deck for the full extent of this battery is foried 


of steel plates 1 in thick. Amidships on 

upper deck, extending for a length of 74 ft., 

battery 7 ft. 6 in. in height, of 4-in. armour, in :! 
centre portion of which the remaining two 4 j 
guns are placed, the roof of this battery being 
formed of nickel-steel 1} in. thick. The armour 
on the barbettes enclosing the 12 in. guns is 1\) in. 
in thickness generally, but reduced to 54 in. thick 
where protected by the belt and battery armour. 
The 10-in. guns are mounted in barbettes, the 
upper portion of the armour being 6 in. thick and 














Fie. 1. 


20.22 knots as a mean of several runs over a long 
course. For instance, the 9.2-in. guns in the 
barbettes at the four corners of the citadel in the 
ships of the King Edward class are displaced in 
the Katori by 10-in. guns, which develop 27,570 foot- 
tons, against 21,150 foot-tons by the smaller breech- 
loaders in the British vessels. The gun trials were 
directed first to determine the effect of the higher 
power of these heavier pieces on the structure of 
the ship, and although the guns were fired at high 
elevations and low depressions, and on various bear- 
ings throughout the large are of training, no injury 
resulted. Another and even more important point 
was as to the influence on the rate of fire conse- 
quent upon the use of the larger projectiles, &c. ; 
it was found that the 10-in. gun fired five rounds 
in 2 minutes 8? seconds, and the 6-in. guns eight 
shots in 52? seconds—both good performances. 


THe DIMENSIONS OF THE SHIP. 
The engraving Fig. 1, above, and the general 




















reduced gradually to 4 in. at the stem. The after- 
most part of this belt consists of 2}-in. armour 
secured to 1-in. plating, making a total thickness 
of 3} in. Armour bulkheads 9 in. thick are carried 
across the ship at the forward and after ends 
of the 9-in. belt, extending in depth from the 
lower to the middle armoured decks. From 
the main belt to the main deck a secondary 
armour-belt is built, extending from abreast the 
after 12-in. gun barbette to the stem, its thick- 
ness being 6 in. for about 185 ft. amidships, 
reduced to 4 in. at the stem; the main deck 
from the forward barbette to the stem above 
this belt is 1 in. thick. At the after end of this 
belt the protection is completed by an armoured 
bulkhead 6 in. thick, carried across the ship, the 
centre portion, 10 in. thick, forming part of the 
after barbette. Above the secondary belt, and ex- 
tending from the forward to the after 12-in. gun 
barbette, there is 6-in. armour on the side up to the 
upper deck, carried obliquely across at each end to 








drawings on the opposite page, give a good idea of 





meet the barbettes, and forming a battery, in 


Tue Japanese Barrursuip ‘‘Katrori” Steamine at 20 Knots. 


the lower portion 2 in. ; the tubes enclosing the 
ammunition hoists are also 2 in. in thickness. 
The armour of the conning-tower is 9 in. thick, 
and the observer tower 5 in. thick, the tubes for 
communication from these being 8 in. and 4 in. 
thick respectively. As in recent ships of the 
British Navy, entrance to the conning-tower 15 
from the wheel-house through a hatchway in the 
armoured roof. The protective deck is of a mini- 
mum thickness of 2 in. on the flat, increased to 
3 in. on the sloping sides, extending down to the 
bottom of the main belt It is of a uniform thick- 
ness of 24 in. at the ends of the vessel. 


Tse ARMAMENT AND ITS Disposition. 


The disposition of the armament is well illus- 
trated on the plans reproduced on the opposite page. 
The guns fitted are :-— 


Four 12-in. 45-calibre breech-loading guns, mounted in 
pairs in barbettes, two forward and two aft, with |-In. 
armour on the walls (Figs. 5 and 6 on Plate XX VI! 


Four 10-in. 45-calibre breech-loading guns, ™: unted 
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singly at each corner of the citadel in barbettes, with| is arranged to be operated either by hydraulic 


armour 6 in. thick (Figs. 5 
Fig. 9 on Plate X XIX.) 
Twelve 6-in. 45-calibre breech-loadin 


deck (Fig. 10 on Plate X XIX.). 


Twelve 124-pounder quick-firing guns, for repelling Fig. 12 on page 616. 


torpedo attack. ; F 
Three 3-pounder quick-firing guns, with naval and boat 


one ; 

Six Maxim rifle-calibre guns 

mountings (Figs. 20 to 22 on page 
Five submerged 18-in. torpedo-tubes. 
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and 6 on Plate XX VIL., and 


guns on pedestal 
mountings—ten on the main deck and two on the upper 


with landing and boat | 
622). 


gear or by hand power. The hydraulic gear 


‘consists of an hydraulic ram mounted in suit- 


able brackets on the end frame, above the breech 
mechanism, as seen in the view of the gun in 
The ram gears, by means 
of a rack, with pinion and clutch gear on the top 
of the hinge-bolt. This clutch is thrown out of 
action at any time by a hand-wheel mounted at the 
bottom end of the carrier hinge-bolt, and is so 





| arranged that it is impossible to have both gears 
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which engage with corresponding holes in a lever- 
plate having a long grooved arm. The lever-plate 
is pivotally mounted on the same axis as the breech- 
acrew. It-is not, however, directly pivoted on to 
the stem of the carrier on which the breech-screw 
rotates, but is fitted around a sleeve, which sleeve 
surrounds part of the stem of the carrier to the rear 
of the breech-screw. The hole in the lever-plate is 
slightly elongated with respect to the outside dia- 
meter of the sleeve, and the holes in the lever-plate, 
into which are fitted the sliding-blocks on the studs 
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The following table gives the ballistics and prin- 
cipal particulars of the larger guns :— 


Calibre a “x .-| 12-in. 10-in. -in. 
Diameter of bore .. ry . = 12 10 6 
Length of bore és eo a » | 540 | 450 270 
Total length of gun 7” «> =p | (556.5 464.6 280.07 
Maximum pressure inchamber tons) 17 17 17 
Weight of projectile * 54 Ib. 850 500 100 
Total weight of gun, including the t.c.q.| t.c.q. tc. q. 
breech mechanism ae os -- 5792)|332 762 
Muzzle velocity . ft. per sec. 2,860 2,820 2,900 
» energy es én ft.-tons, 48,210 27,570 5,830 
Energy at 4 miles range .. » | 38, 9,190 857 
| 





Tue 12-In. Guns AND THEIR Breech MECHANISM. 

The 12-in. guns and their position in the ship 
are well illustrated by Figs. 5 and 6 on Plate 
XXVIL., while interesting views of the machinery 
by which they are supplied with ammunition, loaded, 
trained, &c., are given in Figs. 7 and 8, Plate 
XXVIII, and Figs. 11 and 12 on page 618. 
Fig. 13 illustrates one of the 12-in. guns, with 
others of 10-in. and 6-in. calibre, at the Vickers 
proving range at Eskmeals, The breech-block and 
mechanism is shown in Figs. 14 and 15 on page 619. 

These 12-in. guns are of the wire-wound type, 
and the dimensions and ballistics are given in 
the table above. The breech mechanism is of a 
new and improved type, giving considerable in- 
crease of power when closing the breech, and 








in operation at the same time. The hand-gear for | 


of the breech-screw, are made slightly longer than 


operating the mechanism consists of a hand-wheel, | the blocks themselves ; and, furthermore, a greater 
with worm and worm-wheel gear, mounted in | clearance than is usually allowed is made between 


a bracket at the lower end of the hinge-bolt, and 
secured to the end-frame of the gun. The worm 
and wheel gear are arranged so that seventeen turns 
are required to completely operate the breech 
mechanism; 12.2 turns to unlock the breech ; and 
4.8 turns to swing the mechanism out to the ‘“‘ fully 
open ” position. 

The breech screw (Fig. 14) is of the Vickers type, 
described in connection with previous ships built 





by the firm. It is mounted and retained on the | 
stem of a carrier by interrupted screw - threads. 
One of the chief features of the new mechanism con- | 
sists in the application of a ‘‘ couple” for rotating | 
the breech-screw. In breech mechanisms, as at | 
present generally constructed, the breech-screw is 
rotated by a turning moment which has been | 
found to set up considerable friction, owing to the | 
tendency of such moment to occasion axial dis- | 
placement of the breech-screw. By applying a 
**couple” for this pur this difficulty is | 
obviated, so that the whole of the available turn- | 
ing force applied to the breech-screw is utilised in | 
seating the obturator. 

The rear face of the breech-screw is provided 
with two studs diametrically opposite to each other. 
Around these studs are fitted two sliding-blocks ' 


the breech-screw and the stem of the carrier on 
which it turns. This arrangement, together with 
the clearances just enumerated, absolutely en- 
sures that any small inaccuracies in the manu- 
facture of these parts of ‘the mechanism are 
automatically adjusted, and also that the breech- 
screw is mechanically quite independent of the 
lever itself, except by its engagement through 
the studs with their sliding-blocks. As a result, 
when a turning moment is given to the lever, 


‘this in turn operates on the breech-screw as a 


‘*couple.” Engaging with the mgr of the long 
arm of the lever-plate is a roller-pin. projecting 
forward from a short crank mounted on the 


'earrier. The form of the groove in this arm is such 


that the maximum possible power is exerted when 
seating the obturator. The pivot of the short 
crank is provided with a roller-bearing to eliminate 
as far as possible the friction of the toggle-joint 
action of the crank before the final operation of 
seating the obturator. The arrangement of the 
crank with respect to the groove in the long arm is 
such that a locking point is formed when the breech 
is closed. The crank has spur teeth, which gear 
with a pinion formed on a short horizontal shaft, 
having at its other end a bevel wheel which gears 











616 


ENGINEERING. 


[May 11, 1906. 








with a second bevel wheel fixed on the hinge-bolt of 
thé carrier. The hinge-bolt of the carrier is 
operated by the worm and worm-wheel gear at 
its lower end, or by the hydraulic gear. A 
cam-plate, with a specially-formed groove, is fitted 
to the crank for operating the firing gear, which 
latter 1s connected to it by means of a sliding link 
which directly engages with the cam groove. When 
the crank revolves, the firing gear is moved hori- 
zontally across the face of the carrier. 

The mechanism is provided with separate 
electric and percussion locks. The special features 
of separate electric and percussion firing gear may 
be briefly enumerated as follows :—The same box- 
slide is used for either electric or percussion lock. 
Fitted in the box-slide is a spring-catch for the 
primer, so that it cannot be jerked out when 
slamming the breech. The extractor, which is in 
two parts, is specially strong, and is of a new form, 
whereby the operation of the lock-frame acting by 
means of a fine incline on a prolonged toe of 
extractor part I., powerfully wedges out the primer 


previous to its rapid ejection by the engagement /| gu 


of the lock with extractor part II. he box- 
slide has two sets of safety-slides—one for the per- 
cussion lock and one for the electric lock. The 
percussion striker is fully cocked automatically on 
opening the breech, and has a “‘ floating” needle 
arranged so that in its normal position the point of 
the needle is always within the face of the lock- 
frame. The electric lock has a special arrangement, 
consisting of two levers, one on each side of the 
lock-frame, which are simultaneously operated on 
the first movement of the lock-frame on opening 
the breech. These levers are arranged so that a 
small projection round their boss trips against the 
safety slides on the box slide, and as the outer 
ends of these levers act directly on the electric 
needle, it is almost instantaneously drawn away 
from the primer on the first movement of unlocking 
the breech. The spring bolts which couple the 
lock-frame with the sliding-link in the carrier, and 
likewise the sliding-link with the operating cam on 
the crank, are arranged so that, should it become 
necessary, owing to misfire or any other cause, the 
lock-frame may be drawn sufficiently far away to 
eject the primer without its being necessary to 
open the breech. The breech mechanism worked 
admirably during the trials. 


Tae Barsetre Mountinas. 


The mountings for the 12-in. guns are operated 
hydraulically, but most of the operations can also 
be performed electrically. Protection is afforded 
to the gun crew, and to the upper parts of the 
mounting, by a heavily Perens shield, securely 
attached to the upper surface of the turntable, 
and well shown in Pies. 5 and 6on Plate XXVII. 
Tho turntable is of the usual built-up type used 
for heavy ordnance, consisting of wrt plates and 
angles and heavy longitudinal girders, all riveted 
together, and carried, with all its attached fittings, 
on a live roller-ring. The roller-path is secured to a 
circular supporting structure built inside, but sepa- 
rate from, the barbette, and cannot be affected by any 
distortion of the latter when struck by projectiles. 

The guns and all the machinery, including the 
mounting, as well as the shield, revolves with the 
two guns; and in referring to the interesting features 
of this mechanism, as illustrated on Plate XX VIII. 
and page 618, it may be appropriate to begin with 
the magazines and shell-room. Fig. 8, on Plate 
XXVIII., is a view taken in the shell-room at the 
bottom of the cylindrical ammunition trunk, which 
extends up to the working chamber of the barbette 
and revolves with the guns when being trained. In 
this trunk there are the hoists and passage-ways 
for the conveyance of the gun charge, and the 
ladder for access to and from the shell-room, &c. 
The projectile is lifted from the bins by the 
overhead carrier shown to ‘he left of the two men 
at the base of the trunk. The two jaws on the 
carrier drop on each side of the projectile, and the 
= forward of the handle shown operates toggle 
evers which close the jaws around the shot. e 
carrier is then raised by its hydraulic press, and 
is traversed to the base of the trunk on joist 
rails by means of an hydraulic ram workin 
through cables and pulleys. The shot is deposite 
on a receiver, and is there held in position by 
stops on the top, which is inclined so that 
when the stops are lowered—this is done by a 
lever—the projectile rolls on to a corresponding 
receiver or bogie, which can follow the rotation of 
the ammunition trunk by the turning of pinions 








engaging in the toothed rack round the base of the | 


trunk. The traversing pinion within this bogie is 
operated at considerable speed by a hand-wheel and 
worm-gear. The pinions of this bogie may be 
locked in gear with the circular rack on the trunk, 
and thus rotate with it. 

The introduction of this intermediate bogie is to 
bring the shot to the base of the hoist, when the 
latter is revolving with the guns ; the fixed receiver 
at the same time onablesadditional projectiles to be 
on their way to the gun. Thus there may be one 
shot on the carrier, another on the fixed receiver, 
a third in the bogie, a fourth in the hoist to the 
shell-chamber, where the ammunition is transferred 
to another hoist communicating with the charging- 
platform, so that there may be a fifth in the upper 
hoist, and a sixth in the gun. The trials in- 
cluded the firing of the gun with the projectiles 
in such sequence to prove that each item in the 
shot-supply mechanism, even with moving loads, 
resisted the stress of recoil. The increase in the 
number of shots between the shot-bins and the 
n-chamber enables a greater rapidity of fire to be 
maintained for a short period, notwithstanding the 
great weight of projectile and powder charge. Such 
rapidity of fire even for a short period is often an im- 
portant element in demoralising an enemy’s crew. 

The loading of the charges of explosive compound 
into the hoist from the magazines for the 12-in. guns 
is illustrated in Fig. 11 on page 618. This is ona 
level above the shell-chamber, and the hoist for the 
charge, while within the same trunk, is indepen- 
dent of that for the projectiles. It will be noted 
that the charge is made up in quarters, within silk 
bags, and to the left there will be seen the large 
cases for storage. These have covers with screwed 
fixings. There are four shoots corresponding with 
four compartments in the hoist-cage. The sliding 
doors in the trunk have a self-locking gear, and 
before the cage can move the doors must be secured. 
Nor can they be opened until the cage is in position 
to receive the charge. A similar arrangement 
applies to the projectile-cage. The controlling- 
levers for the hoists are in the working-chamber 
above; and the electric communication is such that 
until the ‘‘all clear” signal is given the levers cannot 
be moved. Above the magazine is the compartment 
with the walking-pipes for the hydraulic gear. 

Fig. 7 on Plate XXVIII. illustrates the working 
chamber in the 12-in. gun barbette. Here is 
located the machinery for all purposes, but prac- 
tically every movement, except the hoisting of 
the projectile and charge, may be controlled from 
the gun position, including the rotating of the 
mounting for the training of the gun. Both 
projectiles and powder charges are arranged to 
come into position at the top of their respective 
hoists in this working chamber for direct trans- 
ference to the gun-loading cages, which rise from 
this level to the loading-trays behind each gun. 
This transference is performed by hydraulic means, 
controlled by the levers shown. The two gun-load- 
ing hoist-cages which serve the guns are arranged 
to work on curved rails passing from the shell- 
room up into the turntable at the rear of the guns, 
the arrangements being such that the guns can be 
loaded at any angle of elevation or depression and even 
with the guns moving during training operations. 

Fig. 12 on page 618 shows the loading position 
with the 12-in. gun ready for firing. The rammers, 
by means of which the loading of the guns is effected, 
are shown in the foreground. These rammers, which 
are carried on the rear extensions of the gun-mount- 
ings, are of the flexible chain type, and each is always 
in line with the bore of its gun, irrespective of ele- 
vation or training. After the projectile has been 
rammed into the gun and the rammer-head with- 
drawn, the charges, which have been carried up in 
a compartment at the side of the cage, are allowed 
to descend to the loading-tray in half charges by 
the manipulation of a lever, and are in turn pushed 
into the chamber of the gun. For opening and 
closing the breech-block, hydraulic power is pro- 
vided, with the alternative of hand-gear ; and the 
ram, operating through rack and worm, performs 
all operations, as already described. 

In order to avoid errors in the working of the 
various hoisting and loading devices, suitable inter- 
locking actions are provided throughout the gears 
and the controlling mechanisms. In the event of 
failure of the power-loading gears, the guns can be 
loaded by hand from suitable trays, having tele- 
scopic action, arranged in the rear of the armoured 
shield. The loading in this case is performed with 


The guns are carried on suitable steel cradles 
supported on frames, upon which they slide during 
recoil. Brake - cylinders are fitted for absorb. 
ing the energy of recoil, the absorption of this 
energy being provided for by means of a variable 
orifice in the brake-cylinders. Hydraulic rams 
are also provided in the slide-frames for returning 
the guns into the firing position, and the sam. 
rams can also be used for running the guns in 
when required. The guns are moved in eleya- 
tion or depression by means of hydraulic rams, 
which are secured inside the turntable. Thesu 
are arranged to traverse crossheads connected by 
means of links to suitable brackets on the under- 
side of the slide-frames. 

The complete turict, together with its guns, is 
arranged to be rotated by means of hydraulic 
engines, with the alternatives of electric power or 
hand-working. All the engines and gear for rotat- 
ing the turret are located in a compartment of the 
ship below the working chamber. Two sets of 
hydraulic training-engines are provided for each 
turret, but one set has sufficient power to ¢c- 
cure the maximum speed required for training. 
The hydraulic pressure for working the turrets is 
supplied from two sets of compound steam pump- 
ing-engines arranged at convenient stations in the 
ship. These pumps also supply the pressure water 
for the 10-in. mountings, as well as for the boat- 
hoists, and other hydraulic gears in the ship. The 
pumps are of ample capacity to supply all the 
requirements in action. They are interconnected 
by a system of pipes, so that either pump will be 
able to supply all the turrets in the ship. They 
are also fitted with automatic control gear, so that 
their speed will be correctly regulated for the 
supply of pressure water required. 

nthe 12-in. turret three sighting positions are 
rovided, one centre position between the guns 

ing fitted with two sights, with a single sight at 
each side position. These sights are protected by 
suitable armoured hoods secured to the roof of the 
shield. These hoods are clearly shown in the views 
of the guns taken from the bow and stern of the 
the ship (Figs. 5 and 6 on Plate XXVII.). 


Tae 10-In. Guns anD THEIR MoonrTINGs. 


Much that we have written regarding the 12-in. 
guns applies to the 10-in. weapons, mounted singly 
in barbettes at the corners of the citadel. 

The breech mechanism for this gun is illustrated 
by Figs. 16 and 17 on page 619. It is very similar 
in principle to that of the 12-in. gun, except that 
the mechanism is operated bya hand-lever, pivoted 
-- as to swing in a horizontal plane, as shown in 

ig. 17. 

Fig. 9 on Plate XXIX. is a view within the 
barbette, from a photograph taken when the gun 
was being loaded. There is seen the loading- 
tray, on to which the projectiles are deposited 
for 1amming into the gun. This tray is carried 
on an arm fixed to the gun-slide, and can le 
swung round from its stowed position at the side 
of the gun by means of a hand-wheel and gearing, 
bringing with it the projectile into the breech, in 
a position ready for ramming. In the view tle 
hydraulic chain-rammer is shown driving tle 
projectile home in the chamber. The man in 
the rear on the left side is operating the over- 
head traveller for conveying the projectile from 
racks provided at the rear of the gun- shield, 
where some are kept as a ready supply in case of 
failure of the hoisting gear. The hoist-trunk and 
the arrangement for bringing the ammunition from 
the magazine and shell-chamber embody improve- 
ments for increasing the rapidity of fire and for 
reducing the gun crew—an important matter in 
view of the dangers involved in warfare. Whereas 
the 12-in. guns are run out by hydraulic means to the 
firing position, the mounting of the 10-in. weapon 
includes recuperative springs which effect the return 
to that position. The absorption of the energy 
of recoil is, in this instance also, provided for by 
means of a variable orifice in the recoil-brake 
cylinders. 


Tue 6-In. Quick-Firine Guys. 


Three of the 6-in. quick-firing guns are shown in 
the view of the proving-ground at Eskmeals on 
e618. Fig. 10 on Plate XXIX. illustrates the 
oading of the gun within the concentrated casemate 
adopted here again, because of its proved suila- 
bility in the Mikasa—-Admiral Togo’s flagship, which 
was designed and built by Messrs. Vickers 5. 0s 
and Max'm, Limited—and Figs. 18 and 19, on pige 





the guns in a fixed position. 
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619, show the breech mechanism of the gun. This 
mechanism is similar to, but much smaller than, 
that for the 10-in. breech-loaders ; but there is in 
this case incorporated in the breech mechanism 
a loading tray, which, as shown in the details, 
slides across the breech-face, and is brought auto- 
matically into position as the breech is swung open. 

The mounting of one of the 6-in. quick-firing guns 
is illustrated in Fig. 10 on Plate XXIX. In this 
view the operator to the left is training the weapon 
from the gun-laying position, the next man is in- 
serting part of the charge, a third holds another 
part in its silk bag, a fourth holds the hand- 
rammer ready to push the charge home, while 
in the rear is a member of the gun crew 
holding the lever, the movement of which closes 
and locks the breech ready for firing. The 
mounting for the 6-in. guns are of the Vickers 
pedestal type, especially adapted to meet the re- 
quirements of the Japanese Navy, in which the 
mountings may be either trained by hand or foot 
gear. In the latter case, an arrangement of saddle 
and pedals like as on a bicycle is fitted on the left- 
hand side of the mounting, so that the gunner, 
whilst sighting and laying the gun for elevation, 
may effect the training operation by foot-pedal. A 
special feature of the mountings is the sighting 
gear, which is telescopic and arranged for use 
with a separate sight-setter, so that the gun-layer 
is enabled to concentrate his attention on the 
object. 

Tut Macure-Guns. 

Fig. 13 on page 618 illustrates one of the 12-in., 
one of the 10-in., and three of the 6-in. guns, from 
the front position, at the proving-ground of the 
company, at Eskmeals, in Cumberland. Fig. 20, 
on page 622, illustrates the Maxim gun on naval 
pedestal mounting, and Fig. 21 the landing-carriage 
for the Maxim gun limbered up, while Fig. 22 illus- 
trates the limber by itself. 


THe PrRopettinc MACHINERY. 


The propelling machinery of the Katori, Fig. 23, 
Plate XXX , consists of two sets of four-cylinder 
triple-expansion engines balanced on the Yarrow- 
Schlick-Tweedy system, each set having one high, 
one intermediate, and two low-pressure cylinders. 
The diameters of the cylinders are respectively 
354 in., 56 in., and 63 in., for each of the low- 
pressure cylinderr, with a stroke of 48 in. The 
steam pressure at the boilers is 230 lb. per square 
inch, and at the engines 200 lb. per square inch. 
Stephenson link motion is adopted for working 
the valves, which are of the piston type on the 
high-pressure and intermediate cylinders, and of 
the double-ported flat design on the low-pressure 
cylinders. The engines are designed to turn the 
propellers inwards when going ahead, so that the 
starting - platform is in the centre of the ship; 
wrought steel columns form the supports of the 
cylinders, which are independent castings, and the 
back supports are of the ordinary cast-iron A fram- 
ing, with ample slipper-guide surface. The con- 
densers, which are four in number, are placed in 
the wings of the ship. The total cooling surface 
is 17,000 square feet. Each crank-shaft is in two 
interchangeable pieces, and the propeller shaft is 
18 in. in diameter, with a 10-in. hole, while the 
propellers have four blades, the diameter being 
wd ft. 3in. The blades and the boss are of Stone’s 

ron: e, 

The boilers are of the latest Niclausse type, 20 in 
number, disposed in three separate boiler-rooms, 
five with 16 sections, and fifteen with 15 sections, 
each section consisting of 24 tubes. The total 
heating surface is 44,000 square feet, and the total 
grate area 1334 square feet. There are two funnels, 
the forward one being 12 ft. 9 in. in diameter over 
the casings, and the after one 12 ft. 9 in. by 
8 ft. lin. over the casings, the height from the fire- 
grate being 90 ft. 

There is the usual complete system of pumps, 
with the addition of the independent air-pumps, 
which are now a ised improvement over 
pumps driven from the main engines. 


Licutinc, Heatine, aND VENTILATION. 


The vessel (which will have a total complement 
of 980 officers and men) is lighted throughout by 
electricity, and ventilated by electrically-driven 
fans. The thermo-tank system of ventilation has 


been odeeeed for the cabins and crew-spaces, and 
ating, and also for cooling the magazines 


for venti 


heating is fitted for the officers’ quarters and the 
crew-spaces. The steering-engines and gear, 
electric generating plant, refrigerating, air-com- 
pressing and other auxiliary machinery, are all of 
the most improved types, and the vessel generally 
is fitted up in accordance with the most modern 
practice for ships of this class. 


Tue Stream Taiats. 


The specification provided that the vessel should 
run at her fully-loaded draught for 24 hours at 
four-fifths of the designed power, in order to 
determine the coal consumption when steaming at 
what is regarded as the continuous speed in action. 
This trial took place on Wednesday and Thursday, 
April 25 and 26. The vessel, steaming right down 
the Irish Sea, experienced very rough weather ; but 
proved very steady in a sea-way. On this trial, 
when the speed was 17.8 knots, the coal consump- 
tion worked out at 1.6 lb. per indicated horse-power 
oer hour, which is proof alike of the ability of the 

apanese stokers after their long war experience, 
and of the general economy of the machinery. On 
Saturday, April 28, the vessel proceeded on her 
second trial, which, as prescribed, was to include 
four runs over a deep-sea course not less than 10 
nautical miles long. The estuary of the Clyde 
offers splendid opportunities for such tests, and 
two points were decided upon by the Japanese 
staff on board. Four runs between these points 
gave a mean of means speed of 20.22 knots, 
with the engines developing their full power, and 
making abvut 130 revolutions per minute. They 
continued at this rate of revolution in order to 
make a complete eight - hours’ run. The trials 
were carried out, and all the data taken, by a 
Japanese staff, under the direction of the Special 
Commission in this country, which includes Captain 
Tanaka and Captain Fujii. The Katori was in com- 
mand of Captain Sakamoto, who will take over the 
ship on behalf of his Government, and hoist his 
pennant probably on the 20th of this month. The 
short period elapsing between the trials and the 
fofmal commissioning of the vessel, as well as the 
fact that she remains at her anchorage in the Firth 
of Clyde off Greenock during the process of comple- 
tion, is evidence of the small amount of work 
remaining to be done, as a consequence of the 
inspection of the ~ after the severe tests through 
which she has passed. 





ELECTRICALLY-DRIVEN ‘ ALL-GEAR” 
LATHE. 
TuE lathe illustrated on page 607 has been designed 
so as to do away entirely with the necessity for 
countershafting, the operator having perfect speed 
control, and the workshop being unencumbered with 
shafting, which obstructs light and requires attention. 
There are sixteen direct spindle s 8, or double the 
number obtainable with the usual four-step cone pulley 
and back gear, and any of the speeds may be obtained 
by are one of the three levers in front of the head- 
stock, ~- 
In an ordinary lathe, where change of speed is 
obtained by cone pulleys, on the slow speeds the velocity 
of the belt is proportionally low, and hence the power 
which can be transmitted is also low. In the present 
case, however, at whatever speed the lathe is running, 
the full power is available at the cutting surface. 
This naturally much increases the average output of 
the lathe. It is quite possible for a well-designed 
lathe, in which the speed variation is effected by cone 
pulleys, to be only able to transmit half its full power 
when the belt is on the large cone of the head-stock, 
whereas with an ‘‘ All-gear” lathe the power, and 
consequently the output, may always be kept at its 
maximum. 

With a test cut, recently taken on an 8}-in. “all- 
gear” lathe, the weight of the metal removed, turn- 
ing on all diameters, was at the rate of 283 lb. per 
hour, the area of cut being @ in. by fy in., and the 
cutting speed 60 ft. per minute. The whole of the 
‘* All-gear” head is enclosed in a box. The gears are 
of steel, and run in an oil bath, and the sixteen varia- 
tions of speed are obtainable in approximate geome- 


trical progression, and are varied moving levers 
from right to left. The motor is fixed above the gear- 
box and drives by a silent chain. The bed is of the 


box type with square lips, and has cotter adjustment 
for the carriage, so that a justment of the carriage 
on the bed is always equal, and the carriage is 

up lineable with the heads. The whole of the twist 
of the carriage is taken on the front shear, so that 
the thrust of the pinion on the rack exercises a straight 
pull with absolute minimum of twist and a consequent 
steadier feed. This applies whether the carriage is 
feeding by screw or ¥ 
The loose headstoc 





and shell-rooms. 


A complete system of steam- 





rack. 
is so designed that it is always 





pulled up lineable with the fast head before it is 
clamped with the keep-plate. The cross-traverse is 
en by a friction cone. 

here is a handle at the front of the carriage which 
engages or disengages the longitudinal traverse, so 
that the operator can either use this motion or the 
reversing motion on the carriage, as suits his con- 
venience. 

There isan index for screw-cutting. This device 
has a revolving dial at the top, with numbers thereon, 
and in cutting odd threads note is simply taken of the 
number on the dial when it is ee a pointer, and 
by dropping the nut-box when the same number on the 
dial is opposite to this pointer it band right in, and 
no mistakes can occur when cutting odd threads, and 
no marking of wheels or screw with chalk is necessary, 
and neither longitudinal or cross-traverse can be en- 
gaged simultaneously with the screw. 

he reversing motion for sliding carriage in either 
direction is placed on the apron, to save the operator’s 
time in going to the end of the lathe to reverse the 
direction of the carriage. The whole of the wheels 
are carried in a double apron, so that the feed-shaft 
and wheels are supported in two bearings, and not 
overhung. This gives increased strength and coarser 
feeds, end diminished liability to breakage. An auto- 
matic knock-off for longitudinal traverse, and also 
for cross-traverse, can be fitted to these lathes if re- 
quired. 

The feed-box is fitted on the front of the lathe bed, 
and by turning the index-wheel any of the four speeds 
on the sliding shaft can instantly.be obtained whilst 
the lathe isin motion, The total range of cutting speed 
is from 60 ft. to 260 ft. per minute. 

These lathes are made in various sizes and designs 
for repetition work, with holes through the spindle, 
and a variety of turrets ; also with or without motor 
drive. ‘‘All-gear” heads of the above type are also 
supplied for fitting on existing lathe-beds, drilling, 
and other machines. 

The makers are Messrs, Pollock and Macnab, 
Limited, of the Britannia Machine-Tool Works, Bred- 
bury, near Manchester. 








Personat.—Messrs. Goodwin and Co. inform us that 
their Australian.representative, Mr. C. O. White, is now 
on a visit to Birmingham, and is interesting hi f in 
any new lines of machinery which he thinks would be 
likely to suit their friends abroad. Mr. White’s address 
is Messrs. Goodwin and Co’s offices, Fleet-street, Bir- 
mingham. 





Tue Humber. —Several changes have taken place 
recently in the upper reaches of the Humber, and are 
causing some inconvenience, if not danger, to navigation. 
About eight miles above Hull there is an island, and 
sometimes the channel is on the north, and sometimes on 
the south. Up to July of last year the channel had been for 
several years on the south; then it changed to the north 
in the course of a day ortwo. It continued in that 
position until the beginning of the present month, when 
it ere, went back to the south. Now the south 
channe! is blocked, and the north is opening out. 





Fourteen Streams Rau.way.—The Klerksdorp and 
Fourteen Streams Railway has just been inaugurated. 
The line, 144 miles in length, has been built under an 
agreement entered into between the De Beers Company 
and the Inter-Colonial Council, and, besides bring- 
ing the diamond fields into closer touch with the Rand, 
it connects the Cape and Bulawayo line and the Kim- 
berley mines with the coal-fields of Natal and the Trane. 
vaal. The undertaking was financed by the De Beers 
Company. Construction was commenced from both ends 
simultaneously in March, 1905, and was practically com- 
pleted a month since. The —— of the line provides 
a route from Cape Town to J nesburg 60 miles shorter 
than that through the Orange River ony, and it very 
considerably uces the railway distance between the 
a and Rhodesia, besides opening up the Western 

ransvaal. 


ConTRacts.—The Natal Government Railways have 
decided to put down a modern electrical generating 
station at their Durban works, and the complete contract 
for the turbo-alternators and surface-condensing plant has 
been given to Meesrs. Willans and Robinson, Limited, of 
Rugby, by Messrs. Hubert Davies and Spain, the main 
contractors to the Natal Government ways.—The 
Mirrlees Watson Company, Limited, have a long list of 
orders in hand for condensing plants, among which are 
a number of surface-condensing sets, the total duty of 
which is 271,900 lb., besides several jet-condensing sets. — 
Messrs. Edgar Allen and Co., Limited, Sheffield, have 
received instructions from the Belfast tion for 
the supply, delivery, and erection of complete coal- 
handling plant for their electricity works. contract 
includes twelve of. Messrs. Allen’s patent dust-proof 
measurers. —The Power-Gas Corporation, Limited, 
London, have secured the contract for one of their special 
power-gas installations of 1000 brake horse-power capa- 
city, from the Arizona Copper Company, Limited, and 
a plant of 750 indicated horse-power capacity for the 
Nostell Colliery, Wakefield. In each case the plant is 
being installed for supplying gas to gas engines. 
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Fie. 12. View rinsing 12 In. Gun Barsetre. 





Fie. 13, View or One 12-In., One 10-In., anp Turee 6-In. Guns at Eskmeats Gux-Rance, 


NortTHEerRN OF FRANcE RarLway.—The revenue of this 
company’s French lines last year amounted to 10, 191,384/., 
as compared with 9,592,661/. in 1904. The worki 
expenses last a were 5,406,704/., as compared wit 
5,118,4302. in 1904. The ratio of the working expenses 
to the traffic receipts stood last year at 53.06 per cent., 
as compared with 53.36 per cent. The dividend for 1905 
is at the rate of 17 per cent. per annum. 





Messes. Hemineways, Liurrep (in LiqurpaTion).— 
The freehold works of this company at Haverton Hill, 
near Stockton-on-Tees, are to be sold. by auction upon 
the premises, at 10.30 a.m., on the 15th inst., by Messrs. 
Wheatley, Kirk, Price, and Co. In the event of no sale 
in one lot, several of the machinery and other items are 
to be sold separately. The land contains an area of 
nearly six acres. The main shop is in three spans, 
380 ft. in length and 155 ft. in width. Other shops and 
offices are distributed over the ground. There are also 
about 2000 yards of 4-ft. 84-in. gauge lines which‘ establish 
communication between the different shops “and the 
North-Eastern Railway Company’s system. 


New Zeatanp TruNK Ratuway.—Great activity is 
observable in the construction of the New Zealand in 
Trunk Railway; and notwithstanding the Makatote 
viaduct and anascending spiral, involving two tunnels, near 
Raurimu, which are both heavy works, the line can be 
completed within three years. From Taymarunui on to 





Oio,Zabout 18;miles, the line is formed and the rails are 
laid. An engine is running through to that point. At 
the southern end a section from Taihape to Turangarere, 
about 16 miles, is expected to be completed before the 
winter sets in. This will leave some 45 miles between 
the north and south ends to connect through. 





Re-Roiuine OLp Street Rais anp Scrap.—Old steel 
rails that have been removed from tracks co uent on 
renewals, form, as is well known, a vast accumulation of 
material, which is not always easy to dispose of, and the 
re-melting and re-rolling of which has been an expensive 
operation. Many attempts have been made to utilise 
this material and by some process of re-rolling to render 
it again serviceable, at a cost that would repay the opera- 
tion. With the exception, however, of the McKenna 
process of re-rolling rails (described by us on pages 262, 
296, 375, and 439 ante), there does not ap to have 
been any method by which the value of old steel rails 
could be raised above that of scrap. Vast stocks of these 
old rails have, therefore, grown, until now it is estimated 
that in the United States alone the amount reaches 
40,000,000 tons. In addition to the process to which 
we have already alluded, there seems to be a prospect 
that the problem may be solved by a process invented 


is-a radical departure from all previous methods of 
rolling rails. The machinery by which Mr. York effects 
his purpose consists of two rolling-mills, one of which 





by Mr. James E. York, of New York, which process| Engin 





he calls a ‘‘ Universal,” {mill, and the other a ‘“Trans- 
verse” mill. By means of the former the head of a 
worn rail can be re-rolled to any desired shape, and 
a rail somewhat lighter in section than the original 
be formed, which can be used on parts of the rail- 
way not requiring the heaviest sections ; while with the 
‘‘Transverse” mill old steel rails and scrap can be re- 
rolled to almost any section, in lengths up to 9 ft. or 10 ft. 
It is from this Transverse mill that the inventor expects 
the greatest results, for by it steel sleepers of almost any 
shape can be rolled from old rails at a very low cost ; and, 
in view of the fact that the available supply of timber for 
sleepers is decreasing so rapidly that it cannot be very 
long before .the price of such sleepers is prohibitive, 
it will be absolutely necessary to use some other material. 
We will not now enter into a full description of the new 
process, as we hope at a future date to place before our 
readers a detailed account of the method of rolling to 
which we have alluded, together with complete drawings 
of: the machinery employed. We understand from the 
inventor that, during the coming summer, he will have s 
small mill at work in London, when he will be able 
actually to demonstrate his various methods of re-rolling 
steel. He will also read a paper on the subject at the 
coming meeting of the American Institute of Mining 
ineers, to be held in London in July. The firm who 
have taken up the process in this country, and who are 
working with Mr. York, are Messrs. Edward Le Bas aud 
Co., Doek House, Billiter-street, London, E,C 
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GUNS OF THE JAPANESE BATTLESHIP “KATORI.” 


CONSTRUCTED BY MESSRS. VICKERS SONS AND MAXIM, LID., AT THEIR RIVER DON WORKS, SHEFFIELD. 
(For Description, see Page 614.) 


Fics. 14 anp 15. Breech Mecmanism or 12-In. Gun, 


Diy) Wy : 
Ld 


Fics. 16 anp 17. Breecn Mrcuanism or 10 In. 











Fics. 18 anp 19, Breech Mecuanism or 6-In. Quick-Fizine Guns, 
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NOTES FROM THE NORTH. 
Lascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning 
the pig-iron market opened easy, with Cleveland warrants 
at 493. cash and 493. 3d. one month, but these prices 
afterwards improved by 1d. in each case. Other dealings 
were at 493. five days and 493. 3d. twenty-one and twenty- 
five days, and the closing quotations were 493. 1d. cash 
and 493. 44d. one month sellers. The turnover was 10,000 
tons, and also 3000 tons of hematite at 633. 24d. cash, 
633. 9d. and 633. 6d. one month. In the afternoon 
Cleveland warrants again declined, and about 12,000 tons 
changed hands at 483. 10}d. and 483. 11d. cash, 493. 04d. 
twenty days, 49s. 1d. twenty-two days, and 493. 2d. to 
493. 14d. to 493, 2d.one month. The closing quotations 
were 48s, 11d. cash and 49s. 24d. one month sellers. 
Hematite was steady, and one lot was done at 633. 7d. one 
month. On Friday morning the tone was strong, and 
Cleveland warrants advanced from 493. to 49s. 2d. cash 
and from 493. 3d. to 49d. 5d. one month, while five days’ 
iron fetched 493. 34d. The business amounted to 6000 tons, 
and the closing quotations were firm at 493. 44d. cash 
and 493. 74d. one month. Hematite was also firm 
at 643. one month buyers. The improvement continued 
in the afternoon, and Cleveland warrants were done at 
493. 44d. and 493. 4d. cash, 493. 84d. twenty-four days, 
and 49s. 9d. one month. ‘The dea ings were 4000 tons, 
and the closing quotations were 49s, 5d. cash, and 493. 8d. 
one month. Hematite was firm, and 1000 tons changed 
hands at 64s. 6d. one month, closing with sellers at 643. 9d. 
one month. Monday was observed asa holiday, and the 
pig-iron market was closed. On Tuesday morning a 
strong tone prevailed, but the business was confined to 
4000 tons of Cleveland warrants. Cash iron rose from 
493. 8d. to 493. 10}d., and one month iron from 50s. to 
503. 2d., while there was also some dealing at 50s. 1d. and 
503. 14d. twenty-four days. At the close there were 
sellers at 493. 11d. cash, and 50s. 24d. one month, and 
buyers at 1d. less in each case. At the afternoon session 
the market was again strong, and the announcement that 
the Clyde labour dispute had terminated had, perhaps, 
the effect of forcing up prices a bit. Cleveland warrants 
were done at 50s. to 50s. 2d. to 50s. 1d. cash, from 50s. 34d. 
to 503. 5d. one month, and at 51s. 14d. three months. The 
turnover was 12,000 tons, and the closing quotations were 
503. 1d. cash and 50s. 44d. one month sellers. Hematite 
was quoted 653. 64. one month sellers, When the 
market opened to-day (Wednesday) Cleveland war- 
rants were firm, and 11,000 tons were done round 
503. 23. cash and 503. 5d. one month, and there was 
also som 3 dealing at 503. 24d. nineteen days. The closin 
quotations were 503. 24d. cash and 50s. 6d. one mont 
sellers. Hematite advanced, and 500 tons changed hands 
at 65s. 1d. one month, with closing sellers at 63s. 3d. one 
month. In the afternoon the tone was rather easier, and 
6000 tons of Cleveland warrants were done at 50s. and 
50s. 14d. cash, 503. 3$d. nine days, 503. 4d. and 50s. 44d. 
one month. At the close prices were firmer at 50s. 2d. 
cash and 593, 54d. one month sellers. Hematite was 
pea 653. 64d. one month sellers, but no business was 

one. The following are the market quotations for makers’ 
(No. 1) iron:—Clyde, 65s. 6d.; Calder and Gartsherrie, 663. ; 
Summerlee, 67s. 6d.; Langloan, 693.; aud Coltness, 73s. 6d. 
(all shipped at G ow) ; Gil ock (shipped at Ardros- 
san), 663.; Shotts (shipped at Leith), 66s. 6d.; and Carron 
(shipped at Grangemouth), 683. 

Scotch Steel Trade.—The position in the Scotch steel 
trade is unaltered, and there is little fresh to report. 
New business is scarce, and work on old contracts con- 
tinues to keep the various works employed. The depart- 
ments turning out sectional material, however, are ex- 
periencing a difficulty, as specifications have been very 
scarce of late. Plate-mills are being kept going at full 
pressure. The foreign market is still sending some good 
inquiries here, and some of them have resulted in busi- 
ness. There has not been any alteration made in the last 
official list of prices. 


Sulphate of Ammonia.—During the past week there 
has been a fairly good business done in sulphate of am- 
monia, but although the market is quiet at the moment, 
the price remains steady round 122. 53s. per ton, Glasgow 
or Leith. The shipments from Leith last week amounted 
to 1055 tons. 

Shipbuilding.—An order has been placed with the Fair- 
field Shipbuilding and Engineering Company, Limited, 
Govan, for a steamer, 345 ft. in length, for the Italian 
«migrant trade. 








AUSTRALIAN Coat.-—The production of coal in the 
Australian Commonwealth is steadily increasing. This 
is shown by the following table illustrating the yearly 
output for the fifteen years ending with 1904 inclusive :— 


Year. Tons. Year. Tone. 
1890 .. 8,467,633 1893 .. 5,409,669 
1891 .. 4,377,890 1899 .. 5,450,860 
1892 .. 4,105,086 1900 .. 6,385,546 
1898 .. 3,668,499 1901 .. 6,384,299 
1894 .. 4,145,363 1902... 6,859,488 
1805 .. 4,290,608 1903 .. 7, 112,07: 
1896... 4,554,210 1904 .. 6,852,520 
1897 .. ie 6,021,379 
New South Wales is the great coal-producing country of 
the Antipodes, its output having risen from 3,060,876 


tons in 1890 to 6,019,809 in 1904. The production of coal 
in Victoria, South Australia, Western Australia, and 
Tasmania made little progress during the fifteen years ; 
but Queensland increased its output from 338,344 tons in 
1890 to 512,015 tons in 1904. The production of coal in 
New South Wales has probably been stimulated by the 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield University aeons —On Monday the Court of 
Governors of the Sheffield University met and approved 
of ordinances respecting the work of the university and 
the granting of degrees, subject to possible modifications 
after consultation with other university authorities. 
Three excellent proposals were made, and to which it 
is hoped no objection will be taken. In the first place 
degrees are to be granted in metallurgy, which is of the 
utmost importance to Sheffield. In the next place it is 
proposed that, in engineering, evening classes shall count 
as university attendances, and it is also hoped that 
education will be included as one of the possible subjects 
for a degree, either in arts or science. 


Sheffield Chamber of Commerce.—The Council of the 
above Chamber at their meeting on Monday considered 
the Trades Disputes Bill, and expressed strong disap- 
proval of the clause which seeks to placa trade unions in 
a preferential position and render their funds not liable 
for any acts, however illegal, which might be committed 
by their members. 


Suvuth Yorkshire Coal Trade.—The returns of the Hull 
Chamber of Commerce and Shipping show that business 
received a great impetus by the stopping of the French 
mines. The weight of coal shipped to France last month 
was 40,629 tons, against 3788 tons in the corresponding 
month of last year. The weight of coal sent to Frauce 
during the four months reached 46,693 tons. During 
April there was sent to Hull 377,696 tuns, being an 
increase of 77,680 tons on April, 1905. In the four months 
of the year 1, 
against 1,151,392 tons last year, or an increase of 254,826 
tons. The business done coastwise has m on the 
increase, and the exports generally have been very satis- 
factory. 


Iron and Steel Trades.—Many firms in these branches 
report that business has fallen off since the Easter holi- 
days, and that prospects are not so encouraging as they 
were. There are other firms who are so full of orders 
that they have to obtain outside help to secure deliveries. 
The local firm who recently commenced the manufacture 
of soft basic steel is developing a satisfactory trade. 
There have been any number of requests for quotations 
for spring steel, more especially from the Midland coun- 
tries ; but, so far, business has not followed. Prices, it is 
stated, are too high. There is not the pressure of work 
now at the rolling mills and forges. Although most of 
them are running full time, they are practically dependent 
on what comes in from day to day. Where bright-steel 
rolling is done work is plentiful, as the demand from 
makers of cycles and motors is heavy. Business with 
manufacturers of machine- knives keeps up, and the 
activity in the file trade is well maintained. 


Coal and Coke.—This week there has keen a falling off 
in the sales of house coal, and prices are weaker. Mer- 
chants are buying more reservedly, us it is felt that a 
revision of quotations cannot be long delayed. Forsteam 
coal there is an increasing demand, but the output is now 
so large that there is no difficulty in meeting it. Common 
coal continues to move off freely. Coke makers report 
that business is not as brisk as it was. 





Wirecess Triecrapuy.—It is possible that wireless 
telegraphy may take the | pone of a cable which it is pro- 
posed to lay at a cost of nearly 1,000;000 dols. between 
the United States and the Isthmus of Panama. The 
cable will run from Key West to Guantanamo, and 
from Guantanamo to Porto Rico, and from Guantanamo 
to the Isthmus of Panama. There is now no telegraphic 
communication in this quarter which does not go through 
forei countries. There is an American cable line 
which runs through Mexico, and reaches Panama by 
the western coast. There is an English line which, 
after running in a great many different directions, finally 
lands in Jamaica, and thence goes to Panama. The only 
method Americans have of communicating: with Guan- 
tanamo is by the French cable line, and thence to Porto 
Rico. The American military authorities are emphatic as 
to the necessity for direct cable communication between 
the United States and these four important positions— im- 
portant strategetically, and important as regards the 

roperty and interests of the United States Government. 

he objection to a cable arises from the fact that it may be 
cut during war, and so fail to provide communication. 





Tue MANHATTAN Bripge.—It is probable that there 
is now not likely to be any further delay in the building 
of the Manhattan Bridge, New York, for the much- 
discussed question as to whether the bridge should be 
constructed with eye-bar chains or with cables appears to 
have been definitely settled in favour of the latter. It 
will be remembered that it was originally intended that 
the bridge should have cables, and it was so designed ; 
but the advisability of substituting eye-bars for these 
was afterwards bi ht forward, and as a result of much 
discussion the idea of using cables was abandoned. When 
the present administration of the Bridge Department 
of New York came into power the old question was again 
raised, in order to ascertain if it would not be better 
after all to use eye-bars, and a public hearing was given 
for the purpose of providing the opponents of the cables 
a further chance of explaining their objections. As no 
advocates for the eye-bar system came forward, however, 
the matter was finally settled, and the bridge will be 
built with cables. It is now thought that no further 
hindrance to the work will be met, except, of course, 
from difficulties that may occur in the actual construction 


406,218 tons were consigned to the port, | } 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.— Yesterday there was only 
a thin attendance on ’Change, but the market was very 
cheerful in tone, quotations moved upwards, and a fair 
amount of business was transacted. The improvement 
was largely due to the good Board of Trade returns, the 
continued heavy shipments from the Tees, and the 
steadily decreasing stock of Cleveland iron in the public 
warrant stores, where there is, however, still 690,000 tons 
odd. At the opening of the market, sales were recorded 
at 503. 3d. for early f.o.b. delivery of No. 3 g.m.b. Cleve- 
land pig, but the price stiffened later on, and by the close 
the general quotation was 503. 6d. There was consider- 
able confidence in the future, as was shown by in- 
quiries on forward account, but sellers appeared un- 
willing to do business ahead, believing that still better 
quotations would rule in the no distant future. The other 
qualities of pig also improved in value. No. 1 becime 
523. ; No. 4 foundry, 50s. ; grey forge, 493. 6d. ; mottled, 
493. 3d. ; and white, 493, Kast Coast hematite pig was 
steady and firm, with the output well taken up, and values 
not at all affected by competition of other districts. 
Mixed numbers remained at 67s. 6d. for early delivery. 
Middlesbrough warrants opened 493. 10d., and closed 
503. 04d. cash buyers. Spanish ore was quiet, but by no 
means easy. Rubio ee per cent. quality) was put at 
193. 6d. ex-ship Tees, but many dealers would not quote 
below 203., and some firms held out for even more. 
To-day the market was again firm and fairly brisk. 
Quotations were unaltered, with the exception of Middles- 
rough warrants, which advan a@ penny, the price 
becoming 50s. 14d. cash buyers. 

Manufactured Iron and Steel.—Little new can be said 
of the various branches of the manufactured iron and 
steel industries. Most firms are turning out a good deal 
of work, and some fairly good inquiries are said to be in 
the market, but little is heard of the booking of new 
orders of any particular consequence. Quotations are 
stationary. Common iron bars are 7/. 5s.; best bars, 
7l. 15s.; iron ship-plates and iron ship-angles, each 7/. 5s. ; 
iron ship-rivets, 7/. 17s. 6d. ; steel ship-plates, 7/. ; steel 
ship-angles, 6/. 123. 6d.; steel boiler-plates, 8/.; steel 
joists, 6/. 7s. 6d. ; steel sheets (singles), 8/. ; steel sheets 
doubles), 82. 5s.; and heavy sections of steel rails, 
61. 7s. 6d.—all less the customary 24 gd cent. discount, 
except rails, which are net cash at works. 


Order for Middlesbrough Engineers.—An order has 
been placed with Messrs. Richardsons, Westgarth, and 
Co., of Middlesbrough, to instal at the works of Messrs. 
Guest, Keen, and Nettlefolds, Limited, Dowlais, a central 
condensing plant capable of dealing with 144,000 Ib. of 
steam per hour. Included in the plant, which will rank 
as one of the largest of its kind in Great Britain, will be 
a Weiss patent barometric condenser, with a duplicate 
set of pumps, and three patent water-cooling towers to 
deal with 360,000 gallons of water each hour. 


Coal and Coke.—On the whole, demand for coal is gond. 
The home consumption of =n coal is, of course, now 
small and still dwindling, but exports keep good and 
quotations are maintained. Bunker coal is in good 
request, and unscreened Durhams range from ‘3. 44d. to 
93. 9d. f.0.b. | Coking coal is firm. Local consumption of 
coke-is heavy, but the supply is plentiful. Average 
blast-furnace qualities are 16s. 6d. to 17s. delivered here. 








Our Ramus Aproap.—The exports of rails from the 
United Kingdom in April amounted to 32,811 tons, as 
compared with 37,190 tons in April, 1905, and 30,174 tons 
in April, 1904. The general features of the export rail 
trade remain much the same, there being a good demand 
upon South African and Indian account, while little is 
being done with Australia and Canada. It issatisfactory 
to note, however, that there has been rather more inquiry 
for rails in South Africa. The shipments to the Argen- 
tine Republic in April were 7446 tons, as compared with 
7444 tons and 4245 tons in the corresponding months 
of 1905 and- 1904 respectively. The Colonial demand 
moved on as follows :-- 


April, 1906. April, 1905. April, 1904. 








Colonial Group. 
tons tons tons 
British South Africa 3489 509 4234 
British India > 8144 9126 9255 
Aus Pree hte: Baad 252 1544 566 
Canada ee oé oe 3 5012 nil 





Ovr Locomotive Exports.—The exports of locomo- 
tives 3 the Ls Kin - in April showed ae 
ress, being valued at ,9771., as com: with a 

psa ome Be wa of 149,980. in April, 1905, and 
187,701/. in April, 1904. Last month’s return was con- 
siderably hel up by large shipments of British loco- 
motives to South America, principally to Argentina. 
a colonial demand was represented by the following 
values :— 





Colonial Group. April, 1996. April, 1905. April. 1904. 








£ £ £ 
British South Afric 6,073 3,624 96,394 
British India we -. 106,366 59,762 13,248 
Australasia .. 2,697 4,117 7,902 


It will be observed that there was a great improvement 








pene sale arising from the shipping facilities afforded 
by the great port of Sydney. 


of the work. 


last month in the Indian demand for our locomotives. 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—The steam-coal trade has not been particularly 
active, but in consequence of the comparatively limited 
supplies offering, the best large steam coal has made 
153. 94. per ton for early delivery ; secondary descriptions 
have ranged from 143. to 153. 3d. per ton. The house 
coal trade has shown little change; the best ordinary 
qualities have made 14s. to 14s. 6d. per ton, while 
secondary descriptions have brought lls. to 133. per 
ton. No. 3 Rhondda large has been quoted at 153. per 
ton. Patent fuel has shown rather an upward tendency. 
Coke has not varied; foundry qualities having been 
quoted at 18s. to 193. per ton, and furnace ditto, at 
163. 6d. to 17s. per ton. As iron ore, Rubio has 
been quoted at 18s. 3d. to 18s. 6d. per ton; and Almeria 
at 18s. to 18s. 3d. per ton, upon a basis of 50 per cent. 
of iron, and charges, including freight, insurance, &c., to 
Cardiff or Newport. 


Newport Ogeatin Water Works.—The success of 
the Newport Corporation Water Works, at Westwood, 
has given the engineer to the scheme, Mr. Baldwin 
Latham, an opportunity to apply to the Town Council 
for a declaration that his responsibility should now cease. 
The matter has been considered by the Water Works 
Committee, and that body felt that now that the work 
is completed, and the course which they consistently 
pursued with considerable — to all concerned has 
proved to be thoroughly successful, they should place on 
record their satisfaction with the way in which Mr. 
Latham persevered with his plans. The committee there- 
fore resolved that, in releasing Mr. Baldwin Latham from 
further responsibility in connection with the Westwood 
works, they congratulated him upon the complete success 
of the undertaking. 


Cardiff and Newcxrstle.—The Great Western Railway 
Company, with the help of the Great Central, the 
Great Northern, and the North-Eastern companies, has 
inaugurated a new express service from Cardiff to 
Newcastle-on-Tyne. The distance from Cardiff to 
Newcastle is 345 miles, and the new service constitutes 
the longest through run in England. The new route is a 
varied and interesting one. Branching off at Severn Tunnel 
Junction, the train p is by way of Chepstow, and 
then follows the western bank of the Severn to Gloucester 
and Cheltenham. Use is made of a branch connecting 
Cheltenham and Banbury. North of Banbury the train 
takes the Great Central branch to Woodford, and then 
proceeds on the Great Central Railway, vid Leicester, 
Nottingham, and Sheffield. From York it is forwarded 
over the North-Eastern main line to Newcastle. 


Dowlais.—The Big Mill, which has been running regu- 
larly, has been principally engaged upon fish-plates for 
South Africa, a large contract being in course of execu- 
tion. Angles and colliery rails have also been turned 
out. The Goat Mill has had a good output of heavy 
oe rails, principally for the London and South-Western 

ilway. 


The ‘‘ Minotaur.” — The cruiser Minotaur will be 
launched at Devonport on June 6. No member cf the 
Royal Family is expected to visit Devonport this 
summer, and the new cruiser will be named by the 
Countess of Crewe. 


Cardiff Corporation Water Works.—At the last meeting 
of the Water Works Committee of the Cardiff Town 
Council, a sub-committee was appointed to confer with 
Mr. Priestley, the city water works engineer, as to a new 
supply from the Ely, or any new source other than Taff- 
fawr Valley. The scheme will involve the softening of 
the water by a special process. 


The Swansea Valley.—There has been a normal output 
of pig, and a large proportion of the production has been 
converted into steel. The output of tin-plate bar has 
been below the average. The coal trade has shown more 
activity. 


Electricity at Bristol.—The electrical committee of the 
Bristol City Council asks for authority to borrow 
103,554/. ‘‘to meet the growing demand” for current. 
The committee sets out 10,400. (including ;2122/. ex- 

nded after the fire) for additions at Tethple Backs 

Works; 57,100/. for additions at “Avonbank; and 
40,800/. for additions to the external system (including a 
special sub-stafion for the docks supply, Underfall 
Yard). Thisémakes »108,300/.: altogether, and towards 
this 4745/. is in hand surplus from previous works. 


Devonport Electricity Works.—The financial year of the 
Devonport electricity undertaking closed March 31, and 
the accounts have now been prepared for presentation to 
the town council. The gross profit for the year amounts 
to 10,300/., against 8000/. odd last year. ‘Alter provision 


is de i inki 
made for interest and sinking fund, the net profit of ao to their evaporative power, and the law contains re-| 


the year is just over 4000/,, as compared with last year’s 
het profit of 2728/7. Of the net profit of 1905.6, over 1100/7. 
was applied to suspense account, and the balance to re- 
Serve and depreciation. The electric power committee 


— to be able to reduce the price of current during 
WU" is 








Cayapa as A Fieip ror InvesTMent.—This forms 
the title of a special supplement to the Financier and 
Bullionist, of Saturday, the 28th ult. It gives various 

istorical notices; also very detailed particulars with 
reference to the agriculture of the Dominion, and its 
mineral and industrial wealth. Canada’s shipping lines, 

Ways, electric power and traction installations, and 
ces, are reviewed in detail. The supplement will 
Prove interesting to all classes of readers. 





MISCELLANEA. 


_In his paper recently read before the Civil and Mecha- 
nical Engineers’ Society, Dr. W. Owen Travis states that, 
as the result of his experience at Hampton, only about a 
quarter of the sludge in sewage is got rid of in the septic 
tank, leaving three-quarters to be otherwise disposed of. 
At Hampton this is done by conveying it to trenches on the 
land, which are covered over as soon as the sludge will 
bear the weight of the earth. He estimates that with 
6 acres of land the sludge from 1,000,000 gallons of sewage 
daily could thus be disposed of for an indefinite period. 


The Verein Deutscher Ingenieure will hold its general 
annual meeting in Berlin ‘tem June 10 to 14, and will 
celebrate at the same time the fiftieth anniversary of its 
foundation. The reception of the members and visitors 
takes place on Sunday, June 10, in the Wintergarten. 
An opening meeting and a banquet will be held on the 
llth. Meetings for the discussion of engincering subjects 
will follow on the mornings of the 12th and 13th in the 
Technical High School ; the afternoons and the whole of 
the 14th will be set apart for the visit of technical and 
industrial installations in Berlin and the suburbs. 


The Journal fuer Gasbeleuchtung und Wasserversorgung 
contains anarticle by Dr. Karl Roth, ca Soe chemist, 
Frankfort, in which he reviews various inadequate classes 
of composition used for the coating of cement construc- 
tions and iron work under water, and which have failed 
either through chemical or through mechanical action. 
Dr. Roth states he has brought out a composition he 
calls ‘‘Inertol,” the substances forming which are not 
affected in any way by carbonic acid, are not subjected 
at all to the wasting effects of oxygen or of organic 
matter, and which resist the mechanical action of water ; 
it forms a soft, elastic, neutral, and water-tight coating ; 
it is durable and gives complete satisfaction, as is evi- 
denced by two letters the Journal prints a3 testimonials 
from the Municipal Councillor in charge of the Frank- 
fort Water Works. 


Two officials of the Chicago, Burlington, and Quincy 
Railroad have been fined 2000/. each, and the company 
itself fined 8000/., for giving a secret rebate on tin-plates 
being exported from America to Vancouver. The reason 
alleged for making this rebate was to enable American 
manufacturers of tin-plate to compete with the Welsh 

roduct. The Uni States Steel Product Company 
ound that, in order to meet this competition, they would 
not only have to sell very close to the cost of production, 
but that the railroads must co-operate in giving them a 
large reduction in freight. The railways concerned con- 
sented to do this, and quoted a rate of 1s. 3d. per 100 Ib. 
front Chicago to Vancouver, though the regular rate for 
Californian and Washington seaports was 2s. 34d. per 
100 lb. As there was no desire to alter this, it was 
decided to keep the new rate secret; but now the facts 
have come out, the courts have, as stated, inflicted heavy 
tines on the officials and company. 


A supplement on the railroads of the United States has 
recently been published in book form by the Statist. The 
information it gives is most interesting. Among other 
data, it states that in the ten years from 1882 to 1892 
there was a growth of about 100 per cent. in traffic—ton- 
miles and pm ery a this was attended by an 
increase of 56 per cent. in the capital outlays upon the 
road and equipment. In the ten years ending 1904, the 
expansion of 104 per cent. in traffic was accompanied by 
an increase of only 20 per cent. in the capital cost of 
railroad and equipment. In this country we should 
consider our railways very economical if their traffic grew 
twice as quickly as their capital expenditures increased ; 
but, as a matter of fact, for every 100 per cent. of growth 
in their traffic, their capital expenditures increase about 
70 per cent. The small additional capital expenditure 
on the American railways means that the people of the 
United States have had the use of about 600,000,000/. of 
capital for investment in other reproductive works. 
Detailed information is given as to each individual 
railway. 

The Swedish Government has laid before the Riksdag 
a Bill introducing new regulations with regard to 
steam-boilers. It is intended to come into operation 
on January 1, 1907, and owners of steam-boilers which 
are in use at that date must, within two years, have 
them examined in accordance with the new Act, if 
they want to continue using them. Should any sta- 
tionary steam-engine, at the date of this law coming 
into force, be required for use at a place different 
from that which the law 
only be obtained provided other conditions of the law 
are complied with. The law does not apply ito boilers 
used on the Swedish Navy, nor boilers belonging to 
the State railways, nor on board 
on Swedish steamers sailing exclusively between foreign 
rts. The boilers are divided into three classes, accord- 


gulations for installations of steam-boilers, and particulars 
of the conditions subject to which boilers can be taken 
into use. Regulations for the appointment of the proper 
pa aay rests with the Government, and the fines which 
may incurred for breaches of the new regulations 
range from 5s. 8d. to 28/. 


In a paper recently read before the American Physical 
Society, Mr. H. M. Dadourian gives the results of cer- 
tain experiments made to determine whether there was 
any truth in the claim sometimes made that the different 
preparations of thorium were unequally radioactive, and 
that it was ible to obtain thorium which was entirely 
inactive. These observations had thrown some doubt upon 
the elementary character of thorium itself. Inthe result it 
was found that the activity of thorite and thorianite, taken 


ermits, such permission can | Egyp 


r steamers, nor 8 





as natural mircrals, was strictly proportional to the! 


thorium content, whilst thorium nitrate prepared by the 
Welsbach Light Company from North Carolina and Bra- 
zilian monazites, had an activity one-half as large. On 
the other hand, the thorium se ted from some of the 
North Carolina monazite, by Dr. B. H. Boltwood, had 
an activity equal to that of thorite and thorianite. The 
conclusion reached is that the radioactivity of thorium, 
and consequently the radio-thorium in a mineral, is pro- 
portional to the quantity of thorium present, and that 
the radio-thorium is a disint tion product of thorium. 
The methods of preparing thorium nitrate adapted by 
the Welsbach Company appeared to remove one-half the 
equilibrium quantity of radio-thorium, which accounts for 
the reduced activity of the product received from them. 


In an interesting paper on the “Lubrication and Tem- 
perature of Bearings,” read before the American Society 
of Mechanical Engineers by Mr. A. M. Mattice, the 
author referred to the remarkable economy of lubricating 
oil which follows the adoption of the Parsons system of 
supplying the oil to the bearings under a slight pressure, 
varying in different instances from a few inches to several 
feet, but which is in all cases just enough toallow the oil to 
flow freely through the bearings, from which it carries off 
the heat generated by friction; it is then cooled by a 
tubular cooler before being returned to them. As the oil 
is nowhere exposed to the outer air, but circulates only in 
a closed system, it collects no dirt and does not require 
filtration, but circulates over and over again continu- 
ously, the entire supply passing through the journals 
every few minutes. As instances of the astonishing 
economy of oil thus realised, Mr. Mattice cites a 400- 
kilowatt turbine running at 3600 revolutions per minute, 
which used only 50 gallons of oil in twelve months ; 
whilst at another plant, consisting of two units rated 
at 750 and 400 kilowatts respectively, only three 
barrels of oil were used in sixteen months. The 
turbine steamer Virginian, he stated, made four succes- 
sive round trips between Liverpool and Montreal with- 
out any addition of oil to her tanks, and the supply was 
still not appreciably diminished from its initial figure of 115 
Imperial gallons. In this case the whole supply 
— the bearings every four minutes, The P rm 
quoted are, of course, those for the turbine bearings only, 
since the line shafting has ordinary lubrication. 








Ovr Coat Asroap.—The chief feature in our export 
coal trade in March was a large increase in the shipments 
to France, in consequence mainly of labour troubles in 
the French northern departments. The whole exports 
of British coal for March were 4,632,766 tons, as com- 
pared with 3,789,996 tons in March, 1905, and 4,036,926 
tons in March, 1904. The —- importing countries 
figured in these totals as follows :— 





Country. Mar., 1906. Mar., 1005. _ Mar., 1904. 
| _ tons tons tons 
Denmark ..| 200,886 225,716 | 212,378 
Germany 583,719 | 711,322 518,648 
France 860,t53 | 562,561 669,506 
Spain 240,500 208,237 266,897 
Italy .. be Gs ‘ 796,954 | 643,659 | 683,824 
Egypt.. ee w' .-| 272,065 | 164,549 | 229,706 
Argentina ° ° 213,531 | 133,358 100,643 


The falling-off in German imports is, of course, explained 
by the absence this year of the labour troubles which 
prevailed in the German coal trade during the first 
— of 1905, and which rendered it necessary for 

ermany to rely, to a larger extent than usual, upon 
foreign supplies of combustible. The aggregate exports 
of coal from the United Kingdom in the first three 
months of this year showed a large increase, especially 
to France and Italy. The shipments to March 31, this 
year, amounted to 12,552,914 tons, as com with 
11,041,534 tons in the corresponding period of 1905, and 
10,506,869 tons in the corresponding period of 1904, the 
contributions made to these totals by the principal coal- 
consuming countries being as follows :— 


| 
| 





Country. 1906. 1905. 1904. 

tons tons tons 
Denmark 694,395 518,498 627,981 
Germany me .. 1,636,466 1,884,382 1,114,457 
France =» ~ .. 2,115,428 1,658,648 1,835,654 
Spain .. ; ? 726,207 567,475 693,249 
Italy .. eo is ... 2,171,187 7,654,592 1,717,682 
* se co ‘ 679,012 606,255 648,337 
Argentina 680,522 399,238 295,357 


Our coal exports have also increased this year to Russia, 

weden, Norway, Belgiam, Po al, Greece, Turkey, 
Brazil, Uruguay, Gibraltar, British India, and Ceylon ; 
but they have to Holland, Algeria, the United 
tates, Chili, and British South Africa. Including coke 
and patent fuel, our total exports of combustible in all 
directions in the first quarter of this year were 13,084,796 
tons, as compared with 11,460,386 tons in the first 
quarter of 1905, and 11,007,622 tons in the first quarter 
of 1904. Tothese totals we may add 4,544,419 tons, 
4,145,653 tons, and 3,951,082 tons respectively for coal, &c., 
shipped for the use of steamers engaged in foreign trade. 
The quantity of coal which left the United Kingdom in 
one form or other in the first quarter of this year was 
accordingly 17,629,215 tons, as compared with 15,606,039 
tons , and 14,958,704 tons in the corresponding periods 
of 1905and 1904, respectively. The annual rate of export 
was thus 70,516,860 tons this year, as com with 
62,424,156 tons and 59,834,816 tons respectively. It will 
be seen that our export coal trade is increasing by leaps 
and bounds. 





622 





ENGINEERING. [May 11, 1906. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 2. 

Tue order for 43,000 tons of structural material 
for the new Manhattan Bridge has not been placed, as 
injunctions have been filed against it, and the matter 
will come up for future adjudication. The reasons 
for the injunctions are of a technical nature, and it 
is intimated that some disappointed bidders may have 
had something to do with it. 

Large orders are already coming in for steel for con- 
struction purposes for San Francisco. It is the purpose 
of the builders to use steel very largely, and it is the 
intention of the steel-makers to, as far as possible, give 
preference to Californian orders over others. The work 
of rebuilding the city has already set in, and thousands 
of labourers are now employed in preparing founda- 
tions. 

The rail market is still active, but most of the 
deliveries arranged are for early next year. A Pacific 
railroad has just contracted for 7000 tons. Quite 
a number of additional inquiries have been received, 
and these inquiries increase the aggregate of busi- 
ness before the rail-mills, to 350,000 tons. Electric 
traction companies are also large buyers; 20,000 
tons of girder rails were contracted for during 
the past week. The Colorado Fuel and Iron Com- 
pany, the Tennessee Coal, Iron, and Railroad Com- 
pany, and one other company have secured large 
orders for standard rails for delivery next year. The 
— of 28 dols. has been determined upon by the 

nited Steel Rail Company. The total volume of 
business now on the books has reached 3,500,000 tons. 
The total present capacity is only 3,000,000 tons, 
according to some estimates; but this is believed to be 
below production possibilities. 

More rail capacity is needed, and it is being fur- 
nished ina quiet way. There will be no ‘ boosting ” of 
prices for next year. The steel mills are buying large 

uantities of raw material. The Jones and Laughlin 
mpany. have purchased 35,000 tons of iron at 
17.25 dols. 

The latest rumours, which are probably well- 
grounded, are that certain railroad companies have 
arranged to place orders for 25,000 steel cars. This 
has had the effect of hardening the price of steel plates, 
which began to show some evidence of weakening. 
The market for structural material is very active, 
and the demand for bar iron is only moderate, but 
the mills are well supplied with business. Bar iron 
has declined within a few months from 2 dols. to 
1.55 dols. 

Electrical companies and engineering plants con- 
tinue to buy liberally of special brands of iron, the 
effect of which is to keep pricesfirm. The tone of the 
market, with the exception of bar iron, is strong, and 
the presentation of inquiries daily has the effect of 
maintaining confidence, All branches of the steel 
industry are active—some branches have business for 
months ahead—and, where business is coming in rather 
slowly, there is enough of it to keep the plants work- 
ing fulltime. The fuel problem is still unsettled and 
the appearance to-day is that the anthracite operators 
intend to court a suspension of work, as they have a 
coal supply which will last for several months. The 
hardware industry is in an exceptionally prosperous 
condition, and capacity is strained, especially in 
builders’ hardware. 








Mork YorksHIRE CoaL.—The Barnsley seam has been 
proved at Frickley Colliery at a depth of 664 yards ; and 
when the colliery is in full working, it is expected that 3000 
tons of coal per day will be raised. The Dinnington Main 
Colliery, where the Barnsley seam has been reached at a 
depth of 667 yards, is eng hg up for a large output, 
oa it already employs persons in and about the 
mine. Under the same proprietary two shafts are to 
be sunk near Maltby. At Bentley, near Doncaster, sink- 
ay a large colliery have been commenced ; the work 
is being delayed, however, by an encounter with quick- 
sand. At Brodsworth, also near Doncaster, the Barnsley 
bed “te ty ~ to be reached at a —_ of nearly 900 
yards, t Elseoar shafts are being sunk to the Parkgate 

rd El haf bei he Park 
seam, and good ae is a with sinkings to 
the lower seams at Wrenthorpe Colliery, near Wakefield, 
and Middleton Colliery, near Leeds. 





Tue TretePHone AT Hui..—The first financial state- 
ment covering a full year’s working of the Hull municipal 
telephone service has been submitted to the telephone 
committee of the Hull City Council. On revenue account 
there was an income of 7234/. and an expenditure of 
4371/. Of the balance of 2863/., 1451/. (less 273/. interest 
on current account) has been applied to the payment of 
interest on loan, 1109/. has fees placed to suspense 
account as an instalment towards repayment of loan, and 
109. has been set aside as provision for bad and doubtful 
debts. A net balance is thus left of 476/., which is reduced 
by a deficit of 732. in 1904-5 to 403/. It is pointed out 
that while no amount has been expressly provided to 
cover depreciation, a full year’s instalment has been 
taken into account towards the repayment of capital. 
On capital account during ge year 15,0647. was 
easenied: making, with 30,369. previously paid out, 








THE JAPANESE BATTLESHIP “KATORI.” 
CONSTRUCTED BY MESSRS. VICKERS SONS AND MAXIM, LTD., BARROW-IN-FURNEss. 
(For Description, see Page 614.) 




















Fig. 21. Maxim Gun anp Limper For SERVICE ASHORE. 

















Fic. 22. Limser ror Maxim Gun ror SeRvicE ASHORE. 


GoLp-Drepcinc.—Captain C. C. Longridge, M. Inst. improvements made in its construction ; the separation of 
Mech. E., &c., has written an illustrated. supplement for the material dred ; gold-recovery appliances, and 80 
1906 to his treatise of last year on gold-dredging, which forth. The new data are classified under the headings 
we reviewed in a previous issue (see ENGINEERING, vol. given in the original book, which is thus admirably = 
Ixxx., page 506). This supplement contains the latest pleted. I[t is pro to issue a supplement on we | 
information available with regard to machinery, and the lines every year. The publishers are the Mining Jou 
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THE JAPANESE BATTLESHIP “KATORI-’ 


MESSRS. VICKERS SONS AND MAXIM, LTD., AT THEIR NAVAL CONSTRUCTION WORKS, 


(For Description, see Page 614.) 


BARROW-IN-FURNESS. 






































(To fa Page 614.) 


Fic. 6. 


View From QuarTeR-Deck, witH Twin 12-In. Guns anp AFTER Port 10-In. Gun. 
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THE JAPANESE BATTLESHIP “KATORI-’ 


CONSTRUCTED BY MESSRS. VICKERS SONS AND MAXIM, LTD., AT THEIR NAVAL CONSTRUCTION WORKS, - BARROW-IN-FU] ESS, 


(For Description, see Page 614.) 





























Fic. 8. SHeti-Room ror 12-In. Gun-Mountinc, sHowinc Lower Enp or Hotst-TRUNK. 
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THE JAPANESE BATTLESHIP “KATORI’ 


CONSTRUCTED BY MESSRS. VICKERS SONS AND MAXIM, LTD., AT THEIR NAVAL CONSTRUCTION WORKS, BARROW-IN-FURNESS. 


For Description, see Page 614. 
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Fic. 10. Loapixe 6-In. Quick-Firinc Gun. 
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NOTICES OF MEETINGS. 


THE INSTITUTION OF MECHANICAL ENGINEERS : GRADUATES’ ASSOCIA- 
TION.—Monday, May 14, a paper will be read by Mr. M. Wesney 
Ward, pues, on “The Construction of the Blast-Furnace.” 
Mr. A. Tannett-Walker, Member of Council, in the chair. 

Tue Sociery or Arts.—Monday, May 14, at 8 p.m. Cantor Lec- 
tures. “ —t Relation to the Ap lied Arts,” by Mr. George 
W. Eve. (Three tures.) (Lecture I.)—Wednesday, May 16, at 
8 p.m. ‘The Development of Water-Marking in Hand-Made and 
Machine-Made Papers,” by Mr. Clayton Beadle. Sir Francis Haydn 
Green, Bart., will preside. 

Tue Junior LystiTuTION OF ENGINEERS.— Wednesday, May 16, at 
7.30 p.m. Joint meeting with the Discussion Section of the Archi- 
tectural Association, at 18, Tufton-street, Westminster, to con- 
tinue the discussion on the paper on “ Ferro-Concrete,” by Mr. 
8. N, Bylander.—Saturday, May 19. Visit to Hornchurch, x, 
for inspection of a wharf being constructed in ferro-concrete. 
Train leaves Fenchurch street (London, Tilbury, and Southend 
line) at 2.40 p.m. Special return ticket, 1s., to be obtained from 
the Secretary. 

Tue Royal Mgereoro.oeicaL Socrery.—Wednesday, May 16, at 
4.30 p.m., in the rooms of the Society, 70, Victoria-street, West- 
minster, S.W. Papers to be read :—1. ‘‘ An Instrument for Test- 
ing and Adjusting the Campbell-Stokes Sunshine-Recorder,” by 
Dr. W. N. Shaw, F.R.S., and Mr. G. OC. Simpson, M.Sc. 2. “* The 
Development and P; of the Thunder Squall of February 8, 
1906,” by Mr. R. G. K. Lempfert, M.A. 

Tue InstiTuTION OF ELEcTRICAL ENGINBERS.—-Thursday, May 17, 
at 8 p.m., at the Society of Arts, John-street. Adelphi, W.C. 
**Notes on Overhead Equipment of Tramways,” by Mr. R. N. 
Tweedy (Associate Member) and Mr. H. Dudgeon. read at 
meeting of the Birmingham Local Section on February 14, 1906. 

Tue INSTITUTION OF MINING AND METALLURGY. —Thursday, May 17, 
at 8 p.m., at the rooms of the Geological Society, Burlington 
House Piccadilly, London, W. The following papers will be dis- 
cussed :—1. ‘* The Ancient Auriferous Conglomerates of Southern 
Rhodesia,” by Mr. J. W. Gregory, Member. 2. ‘‘ Huntington 
Mill Notes,” by Mr. C. E. Parsons, Member. 3. ‘* Notes on Some 
Copper Deposits in Rhodesia,” by Mr. C. Brackenbury, Associate. 
4. “‘Chert Mining in England and Wales,” by Mr. H. L. Terry, 
Associate. 56. ‘‘A New Form of Platinum Parting Apparatus,” 
by Mr. A. Jarman, Associate. 

Tue Roya InstiruTion or Great Brirarww.—Friday, May 18, at 
9 p.m., Professor Arthur Schuster, Ph.D., Sc.D., F.R.S , F.R.A.8., 
on ‘‘ International Science.” Afternoon Lectures next week :— 
Tuesday, May 15, at 5 p.m. Professor William Stirling, M.D., 
LL.D., D.Sc., Fullerian Professor of Physiology, R.I., on ‘*‘ Glands 
and their Products.” (Lecture II.).—Thursday, May 17, at 5 p.m. 
The Rev. J. P. Mahaffy, C.V.O., D.D., D.C.L., on (IL.) ‘* The Influ- 
ence of Ptolemaic Egypt on Greco-Roman Civilisation.” —Satur- 
day, May 19, at 3 p.m. Professor Sir James Dewar, M.A., LL.D., 
D.Sc., F.R.S., M.R.1I., Fullerian Professor of Chemistry, R.1., on 
“ The Old and the New Chemistry.” (Lecture I.). 
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THE RELATIVE SPEED OF NAVAL 
CONSTRUCTION. 


THE day upon which the French Press was re- 
joicing in the fact of the launch of the Ernest Renan, 
the most powerful armoured cruiser yet launched 
in France, a discordant note made itself heard amid 
the chorus of congratulation. This was provided 
by the Evening Standard, which stated that the 
Ernest Renan was a standing example of the bad 
effect of slow construction in this epoch, when 
rapidity, above all else, was the thing most to 
be desired in all relating to naval science. This 
ship was begun in 1902, and will not be actually 
finished until 1908; the result will probably be 
that somewhere about the beginning of 1910 the 
French Navy will be augmented by a vessel which 
will have cost 1,480,000/. sterling, and which will 
be practically old-fashioned and out of date before 
she is fairly in commission. The price, to English 
ideas, certainly seems excessive, to use no stronger 
language, when we consider what France is to get 
for nearly a million and a-half sterling: the Renan 
class, consisting of the. Ernest Renan and Jules 
Michelet, are armoured cruisers of 13,644 tons; 
length on water-line, 515 ft.; beam, 72 ft.; and 
mean draught, 27 ft. They carry four 7.6-in. and 
twelve 6.4-in. guns, twenty-four 3-pounders, with 


24 | two above-water and two submerged torpedo-tubes. 


Their total weight of armour is 3400 tons, made up 
of a 6}-in. Krupp belt amidships, a 3-in. belt at the 
ends, an after 6-in. bulkhead, 8-in. turrets and con- 
The machi- 


engines, three propellers, and Niclausse boilers ; 
the designed horse-power is 38,000; s , 23 knots; 
maximum coal-carrying capacity, 2300 tons. Their 
estimated cost was 1} millions sterling, but this has 
been enormously exceeded. Speaking on the sub- 
ject of slowness of construction, the Temps says :— 
‘* We should like to be in a position to contradict 
the English journal (the Evening Standard), but we 


$88 | are obliged to admit that we build slowly, too slowly 
639 | —far more slowly than should any Power which de- 
sires to possess a real war fleet ; and, what is worst 





of all, more slowly than some other nations whose 





resources are really inferior to our own. We 
build slower than England, Germany, the United 
States, or Japan ; and of these four Powers, two 
—Germany and Japan—have naval budgets smaller 
than ours; at all events, up to the present the 
credits voted for new construction are smaller, 
from which we deduce that not only do we build 
more slowly, but that what we do build costs us 
more money.” 

This is not the first time that the Temps has 
raised this question, as in 1897 it devoted a series 
of articles to prove that delays in construction 
were the most fruitful means of wasting money. 
Since that date the same paper has from time to 
time returned to the charge, but has failed to 
awaken the powers that be to a sense of the re- 
markable disadvantages of their procedure in this 
respect. Socialism, strikes, ‘‘ Liberty, uality, 
fraternity,” and the rights of man, have all had a 
hand in bringing about this state of affairs, and a 
nation may well say that it cannot afford to main- 
tain a big fleet if construction, ship for ship, is to 
cost it one-third more than it does its rivals. Con- 
struction is, after all, largely in the hands of con- 
tractors nowadays, and it would appear that in 
France no great complaint is made in the national 
dockyards of these persons (as all alike are more or 
less the subjects of King Demos); but it is 
frankly recognised that no effort comparable to 
that just performed in England in the build- 
ing of the Dreadnought could possibly be accom- 
plished across the Channel. It is recognised, 
of course, how much contracting out was done in 
the case of the English battleship ; but although a 
certain amount of facilities of this sort exist in 
France, the parts could not be assembled in the 
way in which this has been done at Portsmouth. 

The French shipbuilding industry is neither so 
well organised, nor so well furnished, as is that of 
England, and the cause thereof is not far to seek ; in 
England, at all events for some considerable number 
of years now, a certain continuity of naval policy 
has been followed by the responsible authorities of 
the nation, whereas in France no man could tell 
what the morrow might bring forth. Thus in 
1890 M. Barbey, then Minister of Marine, at- 
tempted to undertake a decennial programme of 
new construction; he entered into negotiations 
with contractors and their workmen, and his de- 
mands entailed certain sacrifices which were made 
with the idea that they would be good for trade in 
the future ; these hopes being disappointed by the 
course of internal politics, the contractors and the 
industriels very naturally adopted the attitude 
of the ‘‘ once bit twice shy.” Uncertainty, lack of 
any guarantee for the future, is the most deadly of 
all diseases from which a constructive policy can 
suffer ; and thus it has been in France that, while 
other nations have been going ahead with a certain 
rhythmical expansion, her progress, such as it has 
been, has been by fits and starts. If we take mer- 
cantile tonnage, we find that in 1899 she launched 
89,794 tons; in 1900, 116,853 tons; in 1901, 
177,543 tons ; in 1902, 192,106 tons. In 1903 the 
total suddenly fell 100,000 tons, and in 1905 only 
78,124 tons were launched. In a very similar 
measure, the same irregularity went on in the 
building of warships, and it need hardly be said 
that this extraordinary instability in an impor- 
tant industry had the most disastrous results. 
Nowadays skilled artisans for warship construc- 
tion are not the product of weeks or even 
months of employment, and when this latter 
fluctuates in the manner just demonstrated, your 
artisan may often be hard to find when most 
he is wanted. Perpetual employment for every- 
body connected with a shipbuilding establishment 
is, of course, an ideal state of affairs, which, pace 
the English Labour Party, never has obtained, and 
never can obtain; no shipbuilder can keep his 
yard open unless a certain continuity of business 
is more or less assured to him, as it is impossible 
to pass from a state of complete inactivity to that 
of strenuous activity in complex industrial matters. 

Apart from the industrial question, there is 
another, equally grave, which vexes the souls of 
constructors and economists in France ; this is the 
want of foresight on the part of those who ure 
responsible for warship construction- It is bad 
enough to work by fits and starts, to have a hot 
fit followed by a cold one in voting credits in the 
Chamber, but worst of all is it when, by want of 
ordinary prudence, ships are kept waiting after 
they are built. A man-of-war, of no matter what 
tonnage, is, after all, a gun-carriage, destined to 
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carry guns; and a ship without guns is just as use- 
less as guns without a ship in which to carry 
them; it has frequently happened that when 
the gun-carriage has been ready, the necessary 
guns were not forthcomiog. Quite recently there 
have been three instances—the Gaulois, the 
Charlemagne, and the Saint Louis—which ships, 
when ready, were kept waiting for a year before 
their guns were put on board; also some of the 
battleships of the 1900 programme have been 
kept waiting in the same way. The Repub- 
ligue, launched nearly four years ago, is not 
“yet in commission, owing to interminable delays, 
principally attributable to guns not being ready at 
the right time. 

That ‘‘they do some things better in France” 
we all cheerfully admit, but in the management 
of their naval yards and in their shipbuilding our 
neighbours seem to have something to learn from 
outside. The slowness of construction, and conse- 
quent excessive cost, are by no means the fault of 
either French constructors, engineers, or workmen ; 
administrative incapacity at the head of affairs is 
the real rock upon which this important matter 
splits; and insecurity of credits for the continuation 
of construction has more to do with the matter 
than anything else. These credits are voted year 
by year, and do not always represent sufficient to 
carry on the workin hand; the natural result is 
that when the money is not forthcoming, men have 
to be discharged, to be taken on again when a more 
satisfactory financial outlook causes the naval esti- 
mates to increased. This is not only bad for 
the men discharged, but reduces the dnteounie to 
an attitude of ‘‘marking time,” and waiting for 
better days, which has its outcome in such a bill 
as has had to be paid for the new armoured cruiser 
Ernest Renan. But as strong a factor as anything 
else in retarding construction in France is the 
personal idiosyncracy of the Minister of Marine for 
the time being, as, curiously enough to our ideas, 
this functionary appears to possess absolute power 
to alter and modify the plans of warships under 
construction ; and, in consequence, a ship is never 
built without some unexpected and inconvenient in- 
terference taking place. There have been ministers 
who have altered every single plan of ships build- 
ing during their term of office ; and once again let 
us instance the Ernest Renan. This ship was 
laid down in 1902, her construction went on 
unimpeded till June of that year, it was then 
decided in the office of the Minister of Marine that 
modifications of the original plan would be useful, 
and it was not until eighteen months later that 
these modifications were finally adopted. Again, 
the battleship Republique should have been in 
commission by the end of 1904—she has not yet 
begun her trials; the Victor Hugo should have 
finished her trials in November last—she will begin 
them next September ; the Jules Michelet, sister- 
ship to the Ernest Renan, is a year behind her time; 
the same fate has overtaken four destroyers and 
one submarine. 

All these delays are attributable to the Minister 
who held the portfolio of the Marine from 1902 
to 1905—M. Camille Pelletan, the Radical-Socialist 
deputy, whose action was about as disastrous 
to the French Navy as would have been a war 
with a second-rate Power. But great as is the 
respousil i'ity of the Minister for this unsatisfactory 
state of affairs, the French Parliament cannot be 
absolved from some part of the blame, as in the 
debates on the Commission of the Budget, technical 
questions are handled by irresponsible members, 
who oppose their views to those of the experts with 
an audacity which is as bewildering as it is un- 
reasonable. This method of procedure is not only 
exasperating in itself to the country which has to 
pay the bill, but it tends to relieve the Minister of 

arine of that responsibility which it should be 
impossible for him to throw upon the shoulders of 
others. Among the multitude of counsellors wisdom 
is far to seek ; and he would be a remarkably stupid 
minister who could not, when one of his pet 
schemes had proved an expensive failure, prove 
that the responsibility lay either with the Chamber 
or with the Commission of the Budget. Want of 
continuity in her budgets upsets in France both her 
naval programmes and her private shipbuilding in- 
dustries; when it is considered how infinitely complex 
is the building of warships nowadays, of what far- 
reaching importance it is that a settled plan should 
be followed, one ceases to wonder how cost of 
construction has gone up in the way that it has 
done, the only wonder Reins that it is not even 


higher than it is, when no one seems to be par- 
ticularly responsible. It is a somewhat pleasing 
subject for speculation as to what sort of a storm 
would rage in England, both in Parliament and in 
the Press, if an armoured cruiser took six years to 
build and cost 14 millions sterling. In England, 
to-day, happily, the Navy is as far removed from 
the battle-ground of party politics as is possible in 
the Constitution under which we live ; in Germany 
programme succeeds programme with automatic 
regularity, for every thaler spent a great effort is 
made to get a thaler’s worth, and year by year 
construction is cheapening as greater experience is 
gained. 

In our own case, the results obtained may be 
put down to the settled determination of the 
people of this country not to allow the politicians 
to tamper with the safety of the Empire under the 
specious guise of economy ; the more economical 
they can be in other matters, the greater, perhaps, 
will be their popularity ; but they have learned to 
leave the Navy alone, and to take the advice of 
those competent to deal with the problem. Ger- 
many, for the present, is under the sway of an 
absolute autocracy, thinly disguised by constitu- 
tionalism ; and much as the Teuton is accustomed to 
being ordered, and all responsibility taken from 
him, there are signs and tokens not wanting that 
even he, the long-suffering Hans, is growing weary 
of that taxation which rivalry with England’s Fleet 
means for the German taxpayer. Some day German 
Socialism will make a bid for power and for con- 
stitutional checks upon expenditure of public 
money on the public services. The socialistic 
movement makes steady progress, and the autho- 
rities must either crush it, or succumb to it in 
the course of time. Of the great navies which 
count in Europe, that of France is the only 
one in which money’s worth is not, apparently, 
obtainable for money, the causes thereof having 
been set down in this article. But France has 
had a rude awakening from a dream of fancied 
security engendered by the Russian alliance ; she 
has seen the navy of her ally sunk and destroyed, 
and found herself once more face to face with 
the brusque methods and steady hostility of 
Germany ; she has been stirred and aroused, and 
has hastily looked round at her own means of 
defence from aggression, and the result of this 
survey of her resources has not been of a re- 
assuring nature. In the future, if she wishes not 
to sink to the rank of a second-class Power, it 
will behove her to look to her armaments, and, 
above all things, to overhaul everything connected 
with naval construction. This will be a task of 
great difficulty, as it must begin from the very 
top, and her procedure will depend upon the view 
taken by those in whose hands the power really 
lies—the electorate of the Republic. For our- 
selves, we may heartily wish her good luck, both 
from the point of view of the recently happily- 
established Entente Cordiale and also from the 

int of view of sound common-sense; a strong 

rench Navy is one of those factors which make 
for the stability and the durability of European 


peace. 


NATIONALISATION OF JAPANESE 
RAILWAYS. 


Tue Japanese have astonished the world in many 
ways since they came into contact with Western 
nations, and they have even given those nations 
many lessons in national efficiency. The rise of 
Japan as a member of the comity of nations is ad- 
mitted to be the political wonder of the latter half 
of the nineteenth century, and the recent war with 
Russia has opened the eyes of the world to her 
naval and military strength. We have, on many 
occasions, shown how that has been brought about 
by education and national spirit, so that we need 
not, meantime, go into details of the subject. The 
future industrial, economic, and social conditions 
of Japan will afford a most interesting field of study 
for sociologists and politicians, and we shall be very 
much surprised if, in many respects, some very un- 
expected developments do not take place. In all 
industrial countries in the world it is the social and 
economic problems which are attracting the atten- 
tion of thougthful men, and their solution is looked 
upon as the most important work which lies in the 
future. The democratic spirit is abroad, but it is 
not always wise in its proposals, or experienced 
in its practical applications to administration and 











legislation. In Japan these same problems are 











arising, and the democratic spirit is developing; 
but along with it there are various elements in the 
national life which are not found in Western coun- 
tries. The unique influence of the Emperor in 
national affairs is a factor which must be kept in 
mind in attempting to estimate the future of Japan. 
How far that and the democratic methods of govern- 
ment can be combined is one of the most difficult 
problems which lie before her. But there is 
another aspect of the subject which must not be 
overlooked : Before the revolution, when feudalism 
of a kind was the government of Japan, the social 
organism was a rough kind of co-operation; indeed, 
it might almost be considered an elementary form 
of socialism. Practically every person in the land 
was assured of a livelihood; and although none 
could become rich, few, if any, were allowed to 
starve. The wealth of the daimyos, or feudal 
chiefs, was measured more by the number of their 
men than by their possessions, especially of gold. 
These daimyos, after the revolution in 1868, sur- 
rendered their lands to the Emperor, and thus to all 
intents and purposes nationalised them, for what is 
called theland-tax doesnot representso much as what 
is called rent in thiscountry. This surrender was, 
therefore, a very long step in the direction of State 
Socialism. In recent years several other very 
important steps have been taken in the same 
direction. The Finance Department has just pub- 
lished a booklet giving particulars of the laws and 
regulations relating to Government monopoly in 
Japan, and from that we learn that the production 
of tobacco, of salt, and of camphor are all Govern- 
ment monopolies, or, in other words, they are 
industries carried on by the nation, and not by 
individuals (except as Government agents); and the 
profits from these monopolies now form very im- 
portant items in the revenue of the nation. We 
do not, of course, mean to discuss the wisdom of 
the policy involved, but simply to note the facts. 
The policy has been very much discussed in Japan, 
and we must assume that in this, as in all other 
matters which they take up, the Japanese have 
convinced themselves that they are moving in the 
right direction. 

During the recent session of the Imperial Diet 
another very important step has been taken in 
the same direction by the nationalisation of the 
railways, and this step has caused more discussion 
than any previous one of the same kind, probably 
because in recent years many financial and other 
interests have been growing up, and the persons 
interested have, of course, made themselves heard. 
The Government have, however, carried their point, 
and the Bill authorising the measure has passed. 
The ministerial contentions in favour of the mea- 
sure were that the State ownership of railways is 
the established policy of the Imperial Government, 
to which exceptions have hitherto been allowed 
only for the sake of meeting the exigencies of the 
times ; further, that private railways under diverse 
management and disconnected or conflicting in- 
terests, as they are at present, cannot properly 
fulfil their function as a prime agent to develop the 
economic resources of the country; and that in 
view of the financial ordeal that the Empire has to 
undergo just now, in consequence of the late war, 
it is most urgent to bring these disconnected lines 
under one control, so that they may become an 
organic whole, bringing life and vigour to the 
trade and industries of the country. This is 
a socialistic argument pure and simple, and on 
the assumption that the railways were worked 
with the highest efficiency and economy, it would 
be unanswerable ; but that is a very large assump- 
tion, and this objection was made the most 
of by the opponents of the measure. The military 
authorities were also strong supporters of the 
measure from a military point of view. The late 
chief accountant of the Victorian Government Rail- 
ways, who happened to be in Japan at the time tho 
discussion was going on, addressed a letter to the 
Minister of Home Affairs and Railways (which was 
printed in the newspapers) strongly supporting the 
measure and giving his experience in Australia. 
We have not space for his arguments, but he pointed 
out that the whole of the railways in Victoria, New 
South Wales, Queensland, and nearly the whole of 
those in South Australia and Tasmania, have been 
constructed by and belong to the Governments of 
these States ; altogether about 12,000 miles. They 
are managed under Railway Commissioners ap- 
pointed by these Governments, and are worked with 
efficiency and economy, and will compare favourably 





with any railways in the world. He had no doubt 
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that the longer the nationalisation of the railways 
in Japan was postponed, the greater would be their 
cost to the Government. The majority of the Diet 
shared these opinions, and agreed to the Govern- 
ment proposals. 

The following is the Government estimate of the 
values of the seventeen private railways which are 
to be nationalised : — 


Yen. 
Hokkaido Colliery 29,168, 180 
Hokkaido - . 10,924,788 
Nippon ... eae as : 130,532,540 
Ganyetsu oe ae ; P 1,955, 
Hokuyetsu : : 7,133,961 
Kobu ... 9,729,020 
Sobu 10,326,480 
Boso 1,921,521 
Nanao 1,430,376 
Kwansei 31,208, 
Nishinari 1,259,992 
Sangu 3,773,840 
Kyoto... 2,763,470 
Hankaku 6,351,927 
Sanyo... 74,012,989 
Toku-hima 4. be 1,235,922 
Kyushu ... nati ‘ - 97,654,600 


Roundly, these figures aggregate 421,500,000 yen 

The price to be paid is twenty times the average 
of the net profits for 1902, 1903, and 1904, divided 
by the cost of construction, and multiplied by the 
paid-up capital. The process of purchase and 
payment (in public loan bonds) is to be finished 
in two years. These are the most important con- 
ditions ; but, of course, detailed regulations have 
been laid down for the various points which are 
likely to come up for dissussion. Into these we 
need not enter, as our present object is to note a 
very important step which has been taken in the 
national policy of Japan. 








THE MILAN INTERNATIONAL 
EXHIBITION. 

Tuer few days’ delay in the official opening of the 
Milan International Exhibition, while useful for 
superficial preparation, did little towards its real 
completion ; and it is well to recognise the fact 
that many weeks must elapse before intending 
visitors can hope to be repaid for the expense and 
trouble of a journey to Milan. Important Inter- 
national Exhibitions are never ready on the open- 
ing day ; that this one is more than usually back- 
ward is due to several causes, of which the most 
important are: the late commencement of the 
works; the steadily increasing demand for space, 
which has involved the acquirement of new 
areas on which additional buildings have had to be 
erected ; the deplorable condition of the Italian 
railways, rendering the prompt delivery of goods 
impossible ; and, to a minor degree, the occurrence 
of labour troubles, that even now are causing un- 
expected hindrance to the works. All these and 
other less obvious causes have contributed to 
delay the completion of what will be, at a later 
date, an Exhibition of the first rank and of vital 
importance to Italian industry and commerce. 

Under these circumstances it would be a waste 
of space to describe buildings that are not yet 
finished, in some cases, indeed, scarcely begun, or 
to notice exhibits that are not installed or un- 
packed, or are in trucks which are not yet unloaded, 
or are still in unknown localities waiting to be for- 
warded. In time all this confusion will be reduced 
to order ; but that time is not yet. 

The present condition may, however, be indi- 
cated very briefly. The two sites, not far removed 
from each other, and connected with a very efficient 
and completed electric railway, were the only ones 
available in the city of Milan, but they leave 
nothing to be desired either in suitability or in 
convenience of access. The tramway service is 
excellent between the remoter parts of the city 
and the railway stations. Three systems of com- 
munication around and within the Exhibition have 
also been provided, and these, possessing features 
of novelty as well as of public convenience, will be 
ranked as exhibits. They are, first, branches of 
the municipal electric tramways ; second, a con- 
tinuous service for a length of about 2000 yards of 
Fiat petrol-worked cars, running on rails; and, 
third, a service of electrically-driven trolley omni- 
buses without rails, and installed by the Frigerio 
Electric Traction Company. The length of this 
route will be about 14 miles. These various ser- 
vices cannot be in full operation till the temporary 
lines that now surround most of the buildings, to 
facilitate the installation of exhibits, shall have 





been completely removed. The tracks, which 
are laid around the various buildings in the 
Piazza d’Armi, are only exceptionally taken into 
them, so that hand labour, which is not too 
plentiful, has to be relied on. The Customs’ 
arrangements on the ground also involve much 
delay. Perhaps these defects are most seriously 
felt in the working hall, into which the railway 
tracks are not brought, and hand-work, supple- 
mented by such mechanical appliances as are 
available, must be relied on. Incidentally it may 
be mentioned that much of the foundation work 
for the heavy exhibits is not completed, and this 
must be finished before the exhibits are installed, 
so that for some time this splendid building will 
be of little use to the public. 

Certainly the highest praise will have to be 
accorded to the architects, who have erected on a 
comparatively limited area, and in a phenomenally 
short time, a very large number of buildings 
remarkable for their beauty and variety. We have 
already described the character of the steel-work 
forming the buildings themselves; only a long 
series of photographic reproductions could give an 
adequate notion of the varied beauty of the archi- 
tecture. But it must be recognised that, except 
for the few permanent galleries, the method of 
construction adopted is as temporary as it is 
effective. As a rule the enclosing screens that 
form the fagades of the different buildings are 
framed in timber, with light studding, to which is 
secured heavy cane matting. This serves as the 
backing for the piaster-work, which is applied in 
the artistic manner peculiarly Italian. ithin, a 
large number of the walls of the galleries are lined 
with matchboarding to a height of 8 ft. or 10 ft., 
and with strained stencilled canvas above to the 
roof. In other cases the inner sides are finished 
with plaster; these have consequently a more 
substantial appearance. 

One very important section of the Exhibition 
will be devoted to aeronautics ; until a few months 
ugo it was intended that this section should be 
placed within the limits of the Piazza d’Armi; but 
this space had to be given up to other purposes, 
and an adjoining area was secured. When finished, 
the aeronautical section will cover about 26,000 
square fect; it will doubtless prove of constant 
public interest, and a large arena will be constructed 
for the captive, free, and dirigible balloon ascents ; 
a great amount of work has yet to be done before 
this section is complete. 

Of the foreign pavilions, three will be of special 
note. That of France, to be devoted to decora- 
tive art, is nearly complete as regards the build- 
ing, and is well advanced in the arrangement of 
exhibits. That of Austria covers about 160,000 
square feet ; this structure is designed to represent 
a railway station—a suitable conception, as nearly 
the whole will be occupied by locomotives and 
rolling-stock, much of which is in the building, 
though not arranged. The Belgian Pavilion is also 
a very fine building, of heavy Flemish design ; a 
great part of this building will be occupied by rail- 
way plant. There are, of course, many other 
pavilions, some belonging to nations taking only a 
slight part in the Exhibition ; others to private 
exhibitors. These will call later for special notices. 

Of the principal galleries in the Piazza d’Armi, 
the most conspicuous, by reason of the tall light- 
house and revolving light that marks the main 
entrance, is perhaps also the most interesting ; 
this is the Maritime Building, to which we have 
referred already in some detail. It is here probably 
that Britain will make a good display—certainly 
the best after Italy and Germany. The last-named 
country is the most advanced in this gallery, and 
the fine show by Krupp has already been referred 
to; the greater part of the remaining space will 
apparently be occupied by the North German Lloyd. 

ermany is devoting considerable expense to the 
decoration of her maritime court ; the inner walls 
are covered with ornate stucco work and the space 
is enclosed with very handsome railings and gates. 

The French court is not large, and no idea can 
at present be gained of its ultimate appearance, as 
the contents which have arrived are chiefly in 
packing-cases. 

The Italian court promises to be of great interest, 
though at present it would be useless to attempt 
any detailed description of what is just now very 
chaotic. Many of our leading shipbuilders and 
owners have sent valuable models to the British 
court. A few of these exhibitors may be men- 


‘tioned now, as their displays are well advanced. 





Through the agency of Mr. Ch. de Grave Sells, 
vf Genoa, Messrs. Thomas Firth and Son and 
Messrs. John Brown and Co. make fine exhibits. 
The former can claim the distinction of being the 
first to have their exhibit completely installed. 
The firm show their special armour-piercing she)l— 
two 4.5-in., three 6-in., two 7-in., one 8 in., and 
four 9-in. ; these shells have been fired through the 
latest type of Krupp cemented steel plates of a 
thickness equal to the calibres of the guns, without 
showing any signs of distress. Messrs. John Brown 
and Co. send models of the warships Leviathan, Hin- 
dustan, and Asahi. They also have models of the 
Cunard Company’s Lusitania. This is the largest 
ship yet built ; her length is 787 ft. 6in. ; breadth, 
88 ft.; depth to bridge, 98 ft.; gross tonnage, 
33,200 tons ; turbine-engines, 65,000 horse-power ; 
estimated speed, 24.5 knots, 

The Italian galleries for land transport exhibits 
form practically an extension of those of Austriv 
and Belgium. In a previous article we have given 
their dimensions and described their construction. 
When finished, they will present a most interesting 
collection of locomotives and rolling-stock made 
in Italy and different Continental countries, where 
the urgent need of Italy for carriages and wagons 
is fully understood, and the means of advertise- 
ment afforded by the exhibition is being made good 
use of. 

Road carriages will be exhibited in a separate 
building, and this collection will be especially rich 
in ancient vehicles, for no country possesses so 
many historical carriages as United Italy ; these 
have been preserved from the times of the petty 
principalities and powers that to day make up the 
consolidated nation. The King, the Vatican, and 
the ancient noble families have been alike generous 
in contributing to what will be a unique loan 
collection. One of the most interesting objects will 
be the body of a coach (the under-frame has been 
destroyed) belonging to the Alighieri family ; this 
is the most ancient in Italy, and was used in 1549 
by the family through whom it has descended. No 
more striking contrast to these ancient vehicles 
can be imagined than those that will be contained 
in the great unfinished galleries to be devoted 
temporarily to automobiles, which, during the 
shoit time they will be exhibited, will attract 
great attention. Among the new makers of these 
high-speed vehicles will be several exhibits from 
the Allgemeine Elektricitiits Gesellschaft, who have 
recently established a branch company, under the 
name of the Neue Automobil Gesellschaft ; they 
will display, among other things, examples of mili- 
tary motors and eens trolleys. It is to 
be regretted that the scheme of the Exhibition pro- 
vides that the contents of this building shall be 
very temporary, and that they will have to give 
place to another series of exhibits of altogether 
different character. 

The very fine range of buildings devoted to Agri- 
culture is practically complete, and the installation 
of exhibits is fairly well advanced. Here, thanks 
to the fact that our chief manufacturers of agricul- 
tural machinery have agents who hold large stocks 
in Italy, Britain will be fairly represented—in the 
Italian section, however. In this way the displays 
of Messrs. Marshal], Sons, and Co., of Messrs. 
Ruston, Proctor, and Co., and of Messrs, Clayton 
and Shuttleworth, are well advanced. 

This very cursory and general notice might be 
extended almost indefinitely, but without serving 
any good purpose, which can only be attained when 
the Exhibition and its contents are fully installed, 
and this will be at a much later date. 

As for the buildings in the Park, they possess but 
little special interest for our readers, except, indeed, 
the model of the Simplon Tunnel ; the completion 
of this great work was the excuse for the Hxhibi- 
tion, and it was only in harmony with the general 
scheme that special prominence should be accorded 
to it by the reproduction of several of the most 
typical parts of the tunnel, which will certainly be 
one of the popular attractions of the Exhibition. 
This model is a conspicuous feature among the 
group of monumental buildings at the main entrance 
in the Park. It occupies an area of about 17,000 
square feet, and is 200 ft. in length. The main 
fagade is a copy of the Italian entrance at 
Iselle, and so realistically has the work been 
carried out that casts were taken in sections 
of the actual portals, and these have been re- 
produced in cement on the exhibit. The Swiss 
Confederation has borne the expense of the 
work, which has been executed under the direc- 
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tion of Conte Giberto Borromeo and the engi- 
neers Lanino and Scheidler, who were employed 
on the tunnel works. In front of the exhibit, 


and between the two entrances, is a group of 
statuary by Signor Butti, composed of four large 
figures—an engineer and three workmen. The 


right-hand tunnel is the one that has been com- 

leted for its full section. On entering it, there is 

rst seen a short length of the completed work, fully 
lined with masonry; this is followed by a second 
section illustrating the methods employed in build- 
ing the stone revetment. Further on is a length 
of excavation of the full section with the foot-walls 
in place and the enlarged heading supported by 
the same timbering that was employed in the actual 
work. At this point is shown the small upper 
gallery, or heading, that was largely used in the 
construction of the tunnel; it is reached by a 
vertical shaft fitted with a stairway for the con- 
venience of the public. To the right there is a 
transverse gallery, which was employed for bring- 
ing the air-mains to the face of the heading for 
ventilation ; in the actual work the air was forced 
through the mains by water-jets under high pres- 
sure. The face of a heading is represented with 
two hydraulic rock-drills in position, each resting 
on its carriage, which runs on rails brought to the 
face of the heading. Passing through another 
transverse gallery, not so high as the first, the 
visitor enters tunnel No. 2, where is reproduced 
the heading which gave so much trouble on account 
of the inrush of water. The return to the portal 
and daylight will be by this tunnel, in which are 
exhibited the various systems of mains used at the 
Simplon works, such as those employed for bring- 
ing water under pressure, carrying compressed 
air for charging the locomotives, &c. This gal- 
lery is completed to a width of about 23 ft., 
and will be enlarged when the traffic through 
the tunnel requires another pair of rails. In 
this part of the model is shown the system of 
canalisation that was adopted for the discharge of 
the enormous quantities of water that at one time 
seriously interfered with the work. It is here also 
there is shown a short length of the famous section 
on the Italian side of the tunnel, which for some 
time baffled the energy and the ingenuity of the 
engineers, on account of the enormous pressure of 
the uncertain rock that crushed all the timbering 
that could be devised. The difticulty was at last 
surmounted by the use of steel temporary works, 
and by constructing the masonry in very short 
lengths and of great strength. 

Leaving the entrance of tunnel No. 2, the visitor 
will enter a series of galleries, in the first of which 
are exhibited two compressed-air rock-drills ; one 
of these was used in the perforation of the Mont 
Cenis, and the other of the St. Gothard, tunnels ; 
they are naturally of retrospective interest. In 
other galleries are shown drawings and photographs 
illustrating the Simplon Tunnel works. Of special 
interest here is a ange relief map of the Alpine 
region around Lake Maggiore ; this was executed 
for the Simplon Commission by Signor Stragliati, 
one of the engineers. The same exhibitor also 
shows a relief map of the Simplon district to a 
scale of 1 in 1000. A number of documentary ex- 
hibits, and of the machinery actually used in the 
construction of the tunnel, will complete this 
collection. 

The Milan International Exhibition will present 
some interesting novelties in management, and 
will illustrate most efficiently several branches of 
industry in their most advanced development. 
Conspicuous among the former will be the adop- 
tion of temporary exhibits—that is, of replacing 
one set of exhibits by others when the Exhibition 
should be complete and thronged by the public. 
Another novelty is the admission of machinery in 
motion only as it serves to illustrate a series, 
more or less complete, of any special industry. A 
third innovation is the driving of all machinery in 
motion by electricity ; shculd this prove success- 
ful, steam-power will probably find no use at any 
future t exhibition. 

It will not be difficult to make a forecast of the 
several branches of industry in their most modern 
— that will be conspicuously represented. They 
will be :— 

1. Railway Transport :—In this section Austria- 
Hungary, Germany, Belgium, and Switzerland may 
be expected to take the leading places. 

2. SSctheniel Transport by Road :—Here Italy, 
France, and Germany will be conspicuous. 

3. Ocean Transport :—In this section we may 








place Italy, Britain, and Germany as the leading 
exhibitors. 

4. Decorative Arts :—France and Italy will un- 
doubtedly hold the leading places in this section. 

5. Aeronautics :—France, Germany, and Italy 
will coer divide between them all there is most 
worthy of notice in the various classes of bal- 
looning. 

6. Electricity :—Here again Italy, Germany, and 
France, with probably the addition of Switzerland, 
will contribute all that is best and most novel. 

In all these sections, to say nothing of many 
others in which the same Continental countries will 
be represented largely, it will be realised that the 
Milan Exhibition—when it is ready—will afford 
plenty of occupation for the inquiring visitor. 








THE ROYAL SOCIETY SOIREE. 

Tue first of the two annual soirées of the Royal 
Society was held last Wednesday. The scientific 
exhibits were not particularly striking, but the dis- 
play was instructive, and the rooms were crowded 
in the evening, when Lord Rayleigh, representing 
the Society for the first time on these occasions as 
President, received the visitors. 

In the officers’ room, Mr. T. E. Heath, F.R.A.S., 
exhibited stereoscopic star charts and spectroscopic 
key-maps, as he did last year. This time, how- 
ever, all the stars to the fifth magnitude were per- 
forated from Mr. Heath’s large drawings, upon 
sheets of red and green gelatine. When viewed 
through red and green spectacles, the stars appear 
to shine in space of three dimensions, those of 
known parallaxes at proportionate distances, the 
others at estimated average distances. Each chart 
comprised a square of 50 deg., and the parallaxes 
were magnified 19,000 times. 

Seismograms of the recent earthquakes were ex- 
hibited by Professor John Milne, whose observa- 
tory, it will be remembered, is at Shide, on the Isle 
of Wight, and by the Royal Observatory of Edin- 
burgh. Mr. Milne’s seismograms concerned north- 
south and east-west components of the Formosa 
earthquake of March 16, 1906—one of the two which 
have visited that island this year—and two com- 
— of the Columbian earthquake of January 31, 

906. Enlargements of the latter showed more 
distinctly that more or less similar groups of waves 
—seven in this case—can often be distinguished in 
the terminal vibrations ; and some of the diagrams 
were interesting also, in so far as the one set was 
taken with a horizontal pendulum weighing 80 Ib., 
having a period of 25 seconds, while the other was 
taken with a pendulum of 15 seconds’ period, 
weighing only a few ounces. Open diagrams of 
the San Francisco earthquake of April 18, which 
sent the styles right off the drums in several 
observatories in England and on the Continent, 
were shown both by Mr. Milne and by the Edin- 
burgh Observatory, whose other records referred 
to ag ge of the year 1905. 

Mr. W. Duddell exhibited the clever apparatus 
by means of which he demonstrated, some weeks 
ago, at the Royal Institution,* the mechanical and 
electrical phenomena occurring in the telephonic 
transmission of speech. Four curves, or, reckoning 
the zero line, five curves, were shown above one an- 
other on a screen ; these curves represent the simul- 
taneous movements of the microphone transmitter 
diaphragm, the current flowing into the line, the 
distinctly weaker current leaving the line of 16 miles 
length at the far end, and the movement of the 
receiver diaphragm. The currents were shown 
with the aid of a double oscillograph ; the dia- 
phragm movements were reproduced with the help 
of simple contact devices and little mirrors, and 
these apparatus were contained ina little box, about 
a foot square; the other apparatus required were 
a direct-current motor to give time ordinates, and 
one lantern for the several mirrors. Of the cha- 
racteristic shapes of the current waves for dif- 
ferent vowels and their distortions by resistance, 
capacity, and self-induction, we wrote in our report 
on Mr. Duddell’s interesting lecture. 

Messrs. R. and J. Beck demonstrated in a very 
simple way how much the ultimate resolving power 
of a microscope depends upon the wave-length of 
the light used for illumination, a fact which proves 
that the images of our microscopes are really diffrac- 
tion effects. A specimen of a diatom, amphipheura 
eee marked with very fine lines, was shown 

y a ;,-in. oil-immersion objective. The beam of a 
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Nernst lamp was split into a spectrum by means 
of a Thorp replica grating, and this spectrum thrown 
on a provided with a slit, so that only rays of 
one colour would actually illuminate the specimen. 
In green light the delicate structure of the diatom 
was quite distinct, in orange light the finer lines 
were invisible. 

The same principle is to be r in the 
splendid series of photographs of diatoms, biological 
and other objects, taken by Dr. A. Kohler with 
the Zeiss apparatus for ultraviolet light, which 
were shown is Mr. Julius Rheinberg. Theshorter 
the wave-length, the higher the resolving power at- 
tainable, as we have just pointed out; and, further, 
what is transparent to ordinary light, may be opaque 
to ultraviolet light, so that unsuspected details 
come out; the lens of the eye appears dark, for 
instance. These photographs were obtained with 
the aid of a 1.7 millimetre monochromatic objec- 
tive, computed by von Rohr, and wholly made of 
quartz ; when light from cadmium sparks (A = 
275 wp) is used, the resolving power is as high with 
a numerical aperture of 1.25 as it would be with an 
aperture of 2.5 in ordinary light. Mr. Rheinberg 
further demonstrated his method of producing 
interference bands in black and white—not, as 
usual, in colours, with the aid of two diffraction 
gratings of the same pitch, set parallel to one 
another. When a beam passes through this system, 
a portion of each ray, diffracted by the first grating, 
will again be diffracted through exactly the same 
angle by the second grating, so that it emerges 
parallel to the incident beam ; and this effect will 
occur irrespective of the wave-length and of the 
particular angle of diffraction. Thus a series of 
spectra will be produced ; and as the colours will 
in all be spaced according to their wave-lengths, 
two of the spectra, when focussed by a telescope, 
will give achromatic interference bands, simply in 
black and white, which is the novelty of the device. 
The visitors looked at-a hole in a celluloid plate, 
and the black bands they saw had, of course, no 
existence at all. It was an instructive experi- 
ment, which may be utilised for ‘determining 
resolving powers, and it was shown with an original 
demonstration microscope of the late Professor 
Abbe, who first recognised the real nature of micro- 
scopic images. 

Mr. Edwin Edser and Mr. Edgar Senior ex- 
hibited an instructive collection of colour photo- 
graphs and photomicrographs. On the Neuhauss 
method a Lippmann film is exposed to two con- 
tinuous spectra in such a way that the red is in the 
first exposure on the right, and in the second on 
the left. The two superposed spectra then obtained 
by development are crossed by fine: dark lines. 
When viewed through a rotated nicol, beautiful 
colour changes appear in Lippmann’s spectrum 
photograph. The photomicrographs obtained 
through red, green, and blue colour screens 
indicated an improved resolution under the blue 
screen. A simple form of colour sensitometer was 
also shown. 

Professor W. F. Barrett, F.R.S., exhibited an 
entoptiscope—i.e., an instrument for the self- 
examination of obscurities and defects within the 
eye, which anyone may delineate and measure. 

Photographs of spectra were shown by Lord 
Blythswood and by Sir W. Crookes. Lord Blyths- 
wood produces his spectra with the aid of his con- 
cave diffraction gratings, the work having been 
undertaken by Mr. Walter A. Scoblé,*as a practical 
test for the gratings, which have a radius of 10 ft. 
The first order spectrum is photographed, the red 
end on-the films being dyed with pinacyanol, and 
the second order spectrum being screened off com- 
pletely. The salts of the element are fed into the 
carbons of an arc on a 100-volt circuit. Sir William 
Crookes has photographed, with the aid of a quartz 
train of five double prisms, the ultraviolet spectra 
of fifty elements, comprising also the rare earths ; 
further, of a number of ferro alloys, containing 
silicon, vanadium, aluminium, titanium, tungsten, 
chromium, and manganese, of six meteorites, 1n- 
cluding the much-investigated meteorite from the 
Caiion Diablo, and some steels, alloys with chro- 
mium, nickel, and tungsten. The spectrum of pure 
iron is used as a standard in these valuable photo- 


graphs. 

The binocular spectroscope which Dr. W. Marshall 
Watts showed might be called a spectroscopic opera- 
glass. It is, ee, an ordinary field-glass, 
but two exactly similar Thorp diffraction gratings 
are mounted on optically-worked plane glass in front 
of the object-glasses. There is no slit, nor colli- 
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mator, and the instrument can directly be used for 
observing the spectra of gases, neon, helium, &c., 
glowing in vacuum tubes ; for the observation of 
flame spectra a slit plate has to be placed in front 
of the Bunsen burner or spark. As both eyes are 
applied, the lines stand out in apparent relief. Mr. 
Kenneth Tarrant exhibited photographs of elec- 
trical discharges in vacuo and at atmospheric pres- 
sure, produced by interrupted direct currents and 
high-frequency oscillating currents, also between 
parallel conductors, insulated or bare. 

The metallurgical microscope of Mr. W. Rosen- 
hain, B.A., was described in our columns some 
weeks ago.* Apparently complicated when fitted 
with all its accessories for special purposes, it is in 
reality a simple instrument, with fewer working 
parts than other microscopes of this class, and the 
rotating stage is a great convenience for bringing out 
detail. Laminations which are indistinct or masked 
when the light comes in acertain direction at once 
become clear when the stage is rotated. 

Mr. J. E. Stead, F.R.S., exhibited a novel alloy 
which lends itself to ornamental effects. The 
alloy contains 75 per cent. of tin, 20 per cent. of 
antimony, and 5 per cent. of arsenic ; on slow 
cooling the fused alloy yields crystals in the form 
of semi-spherical shells, embedded in a matrix, 
which is attacked by dilute acids, while the crystals, 
which are comparatively richer in antimony and 
arsenic, are not attacked, and take a high polish. 
The spherical patterns may be rendered prominent 
by running wax into the excavations produced by 
etching, and plates thus treated can be used for 
printing. 

Sir James Dewar exhibited the new metallic- 
jacketed vacuum vessels, worked out in the Royal 
{nstitution laboratories, the largest of which was 
holding 28 lb. of liquid air. These vessels re- 
semble the ordinary vacuum vessels, with double 
glass walls separated by a space about 1 centi- 
metre in width, in which a high vacuum is pro- 
duced ; but the new vessels are entirely made of 
metal, brass, tinned iron, copper, nickel, &c. The 
necks are made of a badly-conducting alloy, like 
German silver, and a silvered-glass vacuum cylinder 
may be fitted over the neck to act as a stopper ; 
otherwise there is no glass in these jackets, which 
form a most interesting novelty. 

The gas calorimeter of Mr. C. Vernon Boys, 
F.R.S., although a novelty, is already in use at 
London gas works for official testing. It is of the 
Hartley or Junkers type, in which a steady stream 
of water passes through the instrument, the 
rate of flow of the water and the rise of its tem- 
perature being observed. The apparatus is of the 
size of a small pail. The hot gaseous products from 
a pair of small luminous flames pass up through a 
short, wide chimney, which is water-cooled only at 
the base. The gases impinge upon a bell, and pass 
slowly down and up again in a space in which a 
radiator pipe (of the Clarkson motor-car type) is 
wound. The lower coils are immersed in the 
water bath, which is not cooled sufficiently to cause 
any condensation inside. A test can be completed 
in 20 minutes, and very steady results are obtained ; 
on a total rise of temperature of 24 deg. Cent., the 
fluctuations of the thermometer did not amount to 
more than 0.07 deg. 

The series of picrates, exhibited by Dr. O. 
Silberrad and Mr. H. A. Philipps, are the outcome 
of researches started two-and-a-half years ago, with 
the object of ascertaining the cause of some 
obscure lyddite explosions. The investigation 
has been conducted in the research laboratory of 
the Royal Arsenal, and its dangerous character is 
sadly proved by the fact that one of the investiga- 
tors lost an eye during the experiments. It appears 
that the picrates are, on the whole, perhaps less 
dangerous than has been assumed. The lead salt 
is, however, exceedingly explosive, and any contact 
with white lead (in paints) or lead metal must 
hence be avoided. Several of the salts shown 
had never been prepared before, or not in the pure 
state, at any rate. Ammonium forms two picrates, 
4pparently of the same composition, both anhydrous ; 
= the ee zotew, the other red. The safe cad- 

lum salt yields peculiar coffin-sha: crystals. 

_Dr. G. T. Moody had some casttoea iron on 
view, showing that iron is not attacked by oxygen 
in the presence of water, if carbon dioxide is 
excluded. Dr. Moody read a paper on “‘ The Rust- 
ing of Iron,” a few weeks ago, in the Chemical 
Society, and the subject is of such importance to 
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engineers that we hope to deal with it at greater 


h on another occasion. 

he Director of the Meteorological Office exhibited 
a number of charts illustrating the meteorological 
results of the recent Antarctic Expeditions. Two 
other novelties shown were the first series of daily 
synchronous charts of the southern hemisphere 
south of latitude 30 deg., as prepared in the Meteo- 
rological Office from the reports of eighty stations ; 
and meteorological charts of the Indian Ocean and 
the Red Sea for the month of May, including also 
hurricane tracks, being the first of a series to be 
issued by the office for the use of seamen. There 
was also a diagram on view explaining the relation 
between the wind velocity and pressure, and the 
wind force number on Admiral Beaufort’s scale. 

The astronomical exhibits were so beautiful that 
we wish we could devote more space to them. 
The photographs of the solar corona, taken by the 
Rev. A. L. Cortie, S.J., with the 4-in. lens and 
20-ft. coronagraph of the Irish Academy during the 
eclipse of August 30, 1905, at Vinaroz, on the 
coast of Spain, show a very remarkable group of 
five prominences, giving the appearance of a plateau 
with a few peaks, some arches, and a vortex ring 
above the prominences; there are also plumes, 
bright rays, and streamers, and a curious dark ray, 
which seems to converge with the plumes to the seat 
of the great sun-spot of February and March, 1905. 
The dark ray and other peculiarities are equally 
clear on the most interesting photographic prints 
on bromide paper, copied direct in a camera from 
the original negatives obtained by the Astronomer 
Royal at Sfax, in Tunisia. 

e Solar Physics Laboratory at South Kensing- 
ton displayed some of the results of their work at 
Palma, on the Island of Majorca, including some 
spectro-heliograph photographs on a larger scale 
than so far produced. Striking features are a 
green coronal ring and some spectrum lines — 
appearing curved with this instrument — which 
are not yet explained. Some of the prominences 
on the spectro-heliographs, recently taken in K- 
light at South Kensington, are of extraordinary 
size. We should also mention stellar spectra of 
Procyon and Arcturus, taken with the 6-in. two- 
prism prismatic camera. The Royal Astronomical 
Society exhibited six beautiful photographs of the 
Milky Way taken in 1905 by Professor E. E. 
Barnard at Mount Wilson, California. 

Professor Wyndham Dunstan exhibited a number 
of new or rare minerals from Ceylon, collected 
during the recent Mineral Survey of Ceylon in con- 
nection with the Imperial Institute. Noteworthy 
are the various thorium minerals ; some minerals 
from Canada were also shown, and, further, some 
cyanogenetic plants—i.e., plants in which prussic 
acid is produced, a subject recently investigated by 
Professor Dunstan and Dr. T. A. Henry. 

The exhibit of the Directors of the National 
Physical Laboratory, in the secretaries’ room on the 
ground floor, was very interesting. Dr. Stanton 
and Dr. H. C. H. Carpenter showed photomicro- 
graphs of polished iron and steel taken during the 
progress of alternating stress, and of nickel-carbon- 
manganese-iron alloys, subject-matters which are 
being brought before the Institution of Mechanical 
Engineers. Dr. J. A. Harker’s apparatus for test- 
ing refractory materials at very high temperatures 
—up to 2500 deg. Cent.—is quite novel. Discs, 
about 20 millimetres in diameter and 3 milli- 
metres in thickness, are made of the material, and 
placed in a little tubular furnace, open below 
and above, consisting of two tubes of Acheson 
graphite fitted into one another. An electric arc 
is formed, and the disc is observed from below 
with the aid of mirrors, the image of the disc 
appearing in the plane of a small electric lamp, 
whose current is varied until both — and 
lamp shine with the same brilliancy. he prin- 
ciple is thus the same as in the optical pyro- 
meter, which originated in the Reichsanstalt. 
While this heating is going on, pressure may be 
applied to the disc by means of a lever and a 
little graphite rod resting on the centre of the disc ; 
a pointer shows when the sample gives way. 

The Picon permeameter, which Mr. A. Campbell is 
investigating, was shown by permission of Mr. J. H. 
Agar Baugh. The test-bar isclamped so as to form 
the middle bar of a rectangular yoke (or, rather, 
pair of yokes), the three iron cores being parallel 
to one another. By means of a small switch the 
lines of force may be made either to go all round 
the yoke, or down the test-bar and in two paths 
round the yoke ; and with the help of independent 
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magnetising coils wound on the yokes, exact com- 
pensation is obtained for the reluctance of the 
yokes and the four joints, which are always in 
circuit. When this compensation has been effected, 
the magnetic induction B is deduced from the 
throw of a ballistic galvanometer, the magnetising 
H being applied by a third coil round the test-bar. 
The readiness with which the instrument works was 
demonstrated with the help of Mr. Campbell's 
bifilar galvanometer. When a galvanometer is de- 
flected for many hours at the time, its suspension 
wire is apt to take a set, which prevents its 
returning readily to zero; when the mirror is 
suspended by two wires, about a centimetre apart, 
the zero creep is avoided. 

A portable set of wireless-telegraph apparatus, 
designed particularly for mili use, was exhi- 
bited by Sir Oliver Lodge and Dr. Alexander 
Muirhead. A small continuous-current dynamo 
fixed to a sort of tricycle frame without wheels, and 
worked by pedal gear, furnished the electric energy. 
The current from the dynamo was passed through 
the primary of a trembler coil, such as is used for 
motor-cars, and the high-tension current rectified by 
means of the electric valves devised by Sir Oliver 
Lodge, and described in ENerneERinG of March 31, 
1905, vol. Ixxix., page 416. The use of these valves 
enables condensers to be charged by the intermittent 
discharge from the coil, and electrical effects to be 
obtained which otherwise would need far larger and 
heavier generating and transforming apparatus. 
For receiving signals the Lodge coherer is em- 

loyed, which consists of a knife-edged disc about 
‘.. in diameter, continuously driven by clock- 
work. A mercury bath, covered with a thin layer 
of oil, is situated beneath the disc, and is adjusted 
vertically by means of a screw, so that the disc is 
just in contact with the surface. A brush wipes the 
edge of the disc as it revolves, and the impact of an 
electric wave breaks down the resistance of the 
thin film of oil between the disc and the mercury 
and closes the circuit. The rotation of the disc 
causes immediate decoherence when the wave has 
passed. The aerial system used for transmission 
over 50 miles of land consists of an approximately 
cubical structure formed by four bamboo masts 
about 40 ft. high, each connected to every other at 
the top by a stretched horizontal wire. A similar 
system of wires connects the feet of the poles, and 
both systems are carefully insulated from each 
other and from earth. In fact, any earth connec- 
tion materially affects the efficiency of the system. 
The whole apparatus can be readily packed up for 
mule transport. 

Mr. L. H. Walter showed a new magnetic detec- 
tor for wireless telegraphy. Two small continuous- 
current magneto machines, with shuttle-wound 
armatures, are connected with their voltages in 
opposition, and are so adjusted that normally no 
current flows. The core of one armature, instead 
of being made of the usual laminations, is formed 
of a coil of iron wire, the ends of which are 
brought out and connected to the receiving cir- 
cuit. Electric oscillations are thus passed through 
the core, and produce the well-known effect of 
increasing its permeability. Hence the wind- 
ing of that armature revolves in a stronger field, 
and generates a higher voltage, upsetting the 
electrical balance of the system, and providing an 
external continuous current which will affect a 
galvanometer every time an electric wave is re- 
ceived. The signals may be heard in a telephone 
receiver, as the current is only momentary, or may 
be taken down by a recording instrument worked 
through a delicate relay. 

Professor G. Forbes showed a model of a naval 
gun-sight, as designed by him, and now being built 
for trial on one of the 6-in. guns of H.M.S. Africa. 
The gearing generally used for setting the elevation 
is inaccurate on account of the practical impossi- 
bility of obtaining perfect workmanship; hence 
gearing is discarded altogether, and a curved wedge 
surface carried by the elevation bar is caused to 
travel over a ball point on the cradle. Longitudinal 
motion of the wedge sets for range. There is an 
increase of curvature of the wedge from one side 
to the other, so that a transverse motion of the 
wedge causes an increased elevation for a given 
range, and compensates for the loss of muzzle 
velocity as the gun wears. The wedge may be 
rotated so that it moves diagonally across the ball 
point, and by this means a correction is obtained 
or atmospheric density. The two latter adjust- 
ments rarely need alteration, and may be locked 
when once made. Rotations of the wedge also 
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correct for rate of change of range, and a very simple 
cam device deflects the gun to compensate for the 
movement of the target and the drift of the projectile. 

Mr. R. Kerr exhibited a piece of apparatus, on 
behalf of Professor Wilberforce, which illustrated 
a curious case of transference of energy. A helical 
spring, rigidly fixed to the underside of a metal 
bridge, carried a weight rigidly fixed at its lower 
end. The weight was so proportioned that its 
natural period of oscillation round a vertical axis 
was equal to the natural period of vertical oscilla- 
tion of the system. If the weight was pulled down 
and then let go, it oscillated vertically ; but the am- 
plitude soon decreased, and the weight began an in- 
creasing oscillation abouta vertical axis. In ashort 
time the weight became stationary in space except 
for a violent axial oscillation; but this motion 
gradually lessened, and the initial movement of the 
system was restored. The change from vertical to 
axial oscillations, and vice versd, was repeated over 
and over again before frictional resistances brought 
the system finally to rest. 

Mr. G. F. H. Smith showed some very simple 
little instruments for measuring the refractive 
indices of transparent stones and liquids. Light 
enters through the curved surface of a hemispherical 
lens, and is refracted back from the flat surface at 
an angle depending on what it mects with on 
emerging from the surface. A flat face of the 
crystal or cut stone to be tested is placed on the 
surface, previously wetted with a liquid of high 
refractive index to get rid of the air film. The 
interposed liquid being parallel, has no effect on the 
angle of refraction. The refracted light is conveyed 
by a lens on to a scale visible through an eye-piece. 
This form of instrument enables gems to be instantly 
identified or verified by comparing the refractive 
index obtained with the known value of the index 
of particular gems. When liquids or semi-fluids 
have to be dealt with, the optical principle is the 
same; butthe comstruction is, of course, modified, 
and a simple water-jacket enables substances like 
fats to be tested in their liquid condition. Experi- 
ments are being carried out on the refractive indices 
of oils, and it is possible the instrument may prove 
valuable to the engineer as a means of testing the 
quality of oils and discovering adulteration. 

Dr. P. E. Shaw showed an electric measuring- 
machine of extreme sensitivencss. A movable 
headstock at each end of a slide-bed carries a 
micrometer screw, the screws terminating in oppos- 
ing points like the centres of a lathe. The object 
to be measured is cramped on a fitting corresponding 
to a slide-rest, which has compound motions for 
vertical and cross-traverse. The micrometer screws 
have been calibrated, and their inaccuracies are 
known, so that the scale readings can be corrected 
at any point from the calibration curves. The 
observer is made aware of the contact of the 
measuring points with the specimen by a click in 
a telephone receiver, clasped to his head, at the 
instant the circuit is closed or broken. The results 
so far obtained show that the presumably flat ends 
of even the best standard end-gauges are neither 
flat nor parallel, and indicate the advisability of 
following the workshop practice of making them 
spherical. Besides, a flat-ended gauge is no use 
for testing the bore of a hole, whereas a spherical- 
ended one will both do that and check the distance 
between parallel surfaces. Another interesting 
result obtained is the evidence of the extraordinary 
accuracy with which ordinary plug gauges are made. 

Messrs. Wallach Brothers showed the ‘‘ Ever- 
trusty” oxygen apparatus, used by the rescue 
parties at Courriéres, consisting of two oxygen 
cylinders filled with oxygen, two regenerators 
through which the vitiated air passes and is regene- 
rated, and which at the same time serve the purpose 
of ascertaining if the apparatus is in working order 
prior to use. The fittings and pipes include the 
mouthpiece, by means o which the air supply is 
conducted to the mouth of the operator. 

Two lecture demonstrations were given in: the 
meeting-room—the first by Mr. G. W. Lamplugh, 
F.R.S., on ‘‘The Batoka Gorge of the Zambesi 
River,” which Mr. Lamplugh studied last year 
in connection with the British Association visit to 
the Victoria Falls. The second, by Professor S. P. 
Thompson, F.R.S., dealt with the electrification of 
atmospheric nitrogen, the subject of his recent dis- 
course in the Royal Institution,* and of a special 
article in our columns.t 

* See ENGINEERING, page 190 ante. 
+ See Excinerrina, page 89 ante. 








THE IRON AND STEEL INSTITUTE. 


Tue thirty-seventh annual general meeting of 
the Iron and Steel Institute commenced yesterday, 
May 10, and is continued to-day. The meeting 
commenced at half past ten yesterday morning, the 
President, Mr. Robert A. Hadfield, occupying the 
chair. 


Tue Late Sir Davin Date anp Ma. J. T. Smita 


Proceedings were opened by the President 
referring to a resolution of condolence, passed by 
the Council, with the family of the late Sir David 
Dale, Bart. In making the announcement, Mr. Had- 
field pointed to the great interest taken by the late 
baronet in the affairs of the Institute, and the loss 
which had been sustained by his death. Sir David 
was one of the five founders of the Institute, and had 
acted as Treasurer for approximately thirty years, 
giving up the office when he became President in 
1895. As members would be aware, Sir David 
was one of the most prominent iron-masters in the 
North of England, in which part of the country 
he had, on many occasions, done much good by his 
admirable methods of arbitration and conciliation. 
He had represented the British Government in the 
Berlin Conference, and had acted as Chairman of 
the Labour Committee. 

The President further announced that the Council | 
had framed a similar resolution of condolence in | 
connection with the death of Mr. Josiah T. Smith, | 
senior Past- President. | 





Report oF THE CouNciL. 


The report of the Council for the past year was 
read by Mr. Bennett H. Brough, the Secretary of 
the Institute. It commenced by saying that the | 
Institute had made very satisfactory progress 
during the year 1905. The Prince of Wales had | 
become an honorary member, and there had been | 
added to the register 198 names. The growth 
of the Institute had been satisfactory, as shown 
by the decennial returns. Thirty years ago the 
total membership was 891; ten years later, 
in 1885, it was 1311; in 1895 it was 1555; 
and last year 2033. Of the latter total, 1986 
were ordinary members, 34 life members, 12 
honorary members, and one—His Majesty the 
King—patron. Reference was made to the late 
Sir David Dale—whose recent death had not 
occurred at the time the report was issued—having 
been elected chairman of the Cleveland Mine- 
owners’ Association; and to Mr. E. P. Martin 
having become President of the Institution of | 
Mechanical Engineers. Peerages had been con- | 
ferred on two members—namely, Mr. A. J. Forbes- | 
Leith, who became Lord Leith of Fyvie ; and Sir | 
H. H. Meysey-Thompson, Bart., who became 
Lord Knaresborough: whilst five members— | 
Messrs. Helder, Jonas, Kennedy, North, and | 
Randles—had received the honour of knighthood. | 
The names of a number of other members who had 
been distinguished in various ways were also men- 
tioned in the report. 

Amongst the long list of losses the Institute had 
suffered through the death of members, the follow- 
ing occurred :—Sir Edward H. Carbutt, Bart.; 
Edward Cooper, of New York; R. M. Daelen, of 
Diisseldorf ; David Evans, of Middlesbrough ; 
A. P. Head, of London; Sir Benjamin Hingley, 
Bart.; Sir Bernhard Samuelson, Bart. The latter, 
who was one of the founders of the Institute in 
1869, was elected President in 1883, and had always 
devoted his time and energies to the advancement 
of the objects for which the Institute was founded. 
A notice of Sir Bernhard Samuelson’s interesting 
career was —_— in our issue of May 12, 1905. 
We have published notices of the lives of Sir 
Edward Carbutt,* Mr. David Evans,+ Sir Benjamin 
Hingley,{ and Mr. A. P. Head.§ 

The report congratulated members on the finan- 
cial prosperity of the Institute. The accounts, | 
which were submitted at the meeting by the hono- | 
rary treasurer, showed that the income for the | 
year amounted to 6271l., and the expenditure to | 
52571.; the latter total including a subvention of 
2007. to the National Physical Laboratory. The | 
receipts included a refund of income tax for four 

ears. The income and expenditure have naturally 
th gone up with the increase of membership, 
the accounts showing that in 1901 the income was 
45801., and the expenditure 41701. 
Reference was next made to the two meetings 











* See ENGINEERING, vol. Ixxx., page 490. 
} Ibid, vol. Ixxix., page 650. § Ibid, 
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of last year, the autumn meeting at Sheffield being 
justly described as ‘‘ brilliantly successful,” and 
recognition was made: of the efforts of those who 
had contributed to the comfort and enjoyment of 
members attending. Presentations of plate had been 
made to Colonel Hughes, the present Lord Mayor 
of Sheffield and Chairman of the Executive Recep. 
tion Committee, Professors Arnold and Ripper, 
Messrs. F. Huntsman, J. Rossiter Hoyle, A, 
McWilliam, J. Wortley, R. Colver, H. H. Bedford, 
W. F. Beardshaw, T. W. Ward, and A. G. M. 
Jack. 

The report further explained that the Bessemer 
Gold Medal for 1905 had been presented to 
Professor Arnold in recognition of his con- 
spicuous services in the advancement of the metal- 
lurgy of iron and steel. The Andrew Carnegie 
Gold Medal had been awarded to Dr. H. C. H., 
Carpenter, of the National Physical Laboratory, 
and special. Andrew Carnegie medals were awarded 
to Mr. Gunnar Dillner and Mr. A. F. Enstrém, of 
Stockholm. There had been a large number of 
candidates for the Carnegie research scholarships ; 
three of the value of 100I. each, tenable for one 
year, and four grants of 50/. each, having been 
awarded. In order to meet the cost of printing 
involved in the publication of the selected memoirs, 
Mr. Carnegie, as a closing act of his presidency, had 
presented the Institute with a further sum of 25,000 
dols. in 5 per cent. debenture bonds, making a total 
of 89,000 dols. (about 18,0001.) placed by him at 
the disposal of the Institute for the promotion of 
metallurgical research. The Council desired to 
place on record their warm appreciation of this 
munificent gift. 

During the past year the Institute had been 
represented by the President on the general com- 
mittee administering the Government grant for 
scientific investigations. Mr. Hadfield had also, 
with Mr. E. P. Martin, represented the Institute 
on the governing body of the National Physical 
Laboratory; Mr. A. Cooper and Mr. George 
Ainsworth represented the Institute on the Engi- 
neering Standards Committee ; and Mr. Ainsworth, 
with Mr. Beardmore, served on the Technical Com- 
mittee of Lloyd’s. Other members represented the 
Institute in various capacities. 


PRESENTATION OF THE ACCOUNTS. 


Mr. W. H. Bleckly, the Hon. Treasurer, in 
presenting the accounts, congratulated the Insti- 
tute on the flourishing condition of its finan- 
cial affairs, the income of the year being 6271I. 
—the highest on record—as compared with 5903I. 
in the year 1904, the expenditure being 52571., 
as against 57271., leaving a considerable surplus 
in hand. This diminished expenditure was largely 
due to the fact that the Sheffield meeting, al- 
though one of the most successful, had been one 
of the least expensive. The Treasurer then pro- 
ceeded to refer in detail to various items in the 
accounts. 

The adoption of the accounts was proposed by the 
President and:seconded by Mr. E. Windsor Richards. 
On the vote being put to the meeting, a member 
suggested that in future it would be desirable that 
the balance-sheet should be printed and distributed 
to members before the meeting, and that it should 
then be taken as read in order to save time. 


Vote or THANKS TO THE PRESIDENT AND 
CounciL. 


Sir W. Lloyd Wise then proposed a vote of 
thanks to the President, Treasurer, and Council 
for their services during the past year, and Mr. 
Rossiter Hoyle seconded the vote in appropriate 
terms. 

Mr. Hadfield, having returned thanks for the 
vote, expressed the hope that the forthcoming 
meeting in London would be well attended, and 
that American friends would honour the Institute 
with their presence. 

The President was interested to note that the 
comments made at the last meeting regarding the 
future of iron and steel were borne out by exper!- 
ence. The enormous output of iron and steel 
continued to increase, and America had achieved 
a record production of 2,165,000 tons in one month 
—at the rate of 26 million tons per annum. German 
figures also indicated a great prosperity, and here 
in this country he believed we might congratulate 
ourselves on a marked improvement. In America, 
the President stated, the United States Stee! Cor- 
poration were putting down a mammoth aged 
connection with which provision was to be ma 
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for 16 blast-furnaces and 84 open-hearth furnaces. 
Turning to the Institute itself, Mr. Hadfield said 
that the membership had now reached 2200. 


BessemER GoLtp MEDAL. 


This year the Bessemer medal was presented to 
M. Floris Osmond, and in making the presenta- 
tion, through the medium of Count Lastours, who 
was present on M. Osmond’s behalf, Mr. Hadfield 
alluded to M. Osmond as one of the leading 
authorities on the diagnosis of steel and its 
peculiarities. -The President next alluded to the 
circumstances of his early acquaintance with M. 
Osmond, and made passing reference to the labours 
of other French investigators. He believed that 
there had only been one previous presentation of 
the Bessemer medal to a Frenchman—namely, to 
M. Henri Schneider, in 1889. The work of M. 
Osmond in crystallography and metallography, his 
heat curves and pyrometer work, laid metallurgists 
under a debt of gratitude to him. 


CARNEGIE ReseARCH SCHOLARSHIPS. 


In connection with these scholarships, the Presi- 
dent announced the following grants by the 
Council. 

Agrant of 501. each to Messrs. H. C. Boynton, of 
the United States, L. Guillet, of France, and W. 
H. Hatfield, of Sheffield. 

A grant of 251. each to Messrs. E. G. L. Roberts 
and EK. A. Wright, of London, and Mr. W. Rosen- 
hain, of Birmingham. 

Scholarships of the value of 1001. to each of 
the following :—Messrs. A.. F. Benedicks 
(Sweden), O. Stutzer (Germany), E. Hess (United 
States), and E. F. Law (London). 

The Carnegie Gold Medal was awarded to 
L. Guillet, of Paris, and a special silver medal to 
Mr. Walter Rosenhain. These presentations were 
accompanied by the President’s congratulations to 
the recipients. 

The meeting then commenced the reading and 
discussion of papers. In our next issue we shall 
report the further proceedings, according to our 
usual practice. 








NOTES. 
CoMPRBESSED-AIR ILLNESS. 


THE use of compressed air in subaqueous engi- 
neering works is now so common, and the pressures 
under which men are expected to work tend so 
considerably to increase, that all the knowledge 
we can gain as to its effect on the human body 
is invaluable, and although we have in our 
columns frequently alluded to the subject, we do 
not feel that any apology is required for returning 
to it. Such matters are of sufficient import to 
be kept constantly before engineers. Great strides 
have been made since (many years ago) men began to 
work in air, the pressure of which was considerably 
above that of the atmosphere ; it may, however, be 
safely said that it is only within the last ten or 
twelve years that by far the greater portion of our 
knowledge of its physiological effects has been 
gairel, for the reason that the matter has curing 
that time been studied in a scientific manner. 
Tn our issue of November 22, 1894, will be found 
a short description «f the conclusions arrived 
at by M. Hersent, the well-known contractor, as 
to the precautions necessary to be taken in order 
to secure the safety of men working in compressed 
air, and again, in a note on page 526 of our present 
volume, we called attention to some most interest- 
ing experiments undertaken quite recently by 
Messrs. Leonard Hill and M. Greenwood, and de- 
scribed by them in a paper read before the Royal 
Society. At the same time that these men were 
devoting themselves to the cause, other workers 
have not been idle, and it is astonishing how 
much valuable information on the subject is 
now at the disposal of engineers who require it. 
Among these workers is Mr. Thomas Oliver, 
M.A., M.D., LL.D., F.R.C.P., who on Wednes- 
day evening last gave to the public the results 
of his investigations, in a paper read at one 
of the ordinary meetings of the Society of Arts. 
The statements made by the author of the 
hat are well worth attention, because the writer 
: ould be well qualified to understand the subject, 
‘ving been employed as medical attendant in con- 
nection with what is known as ‘‘ caisson disease,” 
ne the structural alteration of one of the bridges 
that span the River Tyne at Newcastle. During 





the carrying out of this work the curious fact was 
observed that the largest number of cases of com- 
pressed-air illness occurred when the pressure em- 
ployed varied between 24 lb. and 30 lb. per square 
inch, and principally during the months of Septem- 
ber and October. One very important point to be 
observed is that the air pumped to the men should 
be drawn from as pure a source as ible, and 
that it should be supplied in liberal quantities. 
It is clear from all experiments that the higher the 
air-pressure in the caisson, the shorter should be 
the time that the men are subjected to the pres- 
sure, and four hours, even under such low pressures 
as 20 1b. to 25 1b. per square inch, are quite sufficient. 
Another most important precaution to be taken is 
to allow the men who have passed out of the pres- 
sure-chamber a sufficient time to undergo decom- 
pression properly. It is here that one of the great 
dangers arises, for it seems that if very careful 
attention be not paid to this matter, the men are 
sure to suffer. The men who work under air- 
pressure should be strictly temperate, with strong 
hearts and lungs; their most suitable age being 
from twenty to thirty years, but in no case 
should a man over forty years of age be employed 
in this class of work. The author of the paper 
recommends the addition of a medical air-lock to 
all caissons, large enough to accommodate two or 
three men in a recumbent position, which air-lock 
should be kept comfortably warm. In it workmen 
who are ill could be recompressed, for nothing 
gives men relief from pain sooner than being placed 
in a recompressing chamber. The paper contains 
much matter of interest which we have not space 
to touch upon here. 


Trape-Union Law. 


It is sometimes asserted by those who support 
the policy of the present Government, in relation 
to trade unions, that inasmuch as these bodies are 
outside the protection of the law, they should be 
placed above the law. A case, which is reported 
in the May number of the Law R+ports (Madden v. 
Rhodes), illustrates the fallacy of this doctrine in a 
striking manner. Section 12 of the Trade Union 
Act provides that if any officer, member, or other 
person, being or representing himself to bea member 
of a registered union, having moneys or books of 
the union in his possession, wilfully withhold or 
fraudulently apply the same otherwise than in 
accordance with the rules, he may, by an order of a 
court of summary jurisdiction, be compelled to 
deliver up such moneys or books ; and, further, if 
the court thinks fit, pay a penalty not exceeding 
201. The right to bring proceedings under this 
section depends upon the charge of fraud being 
made out. In the case in question, the trustees 
of the branch of a union withheld certain moneys 
and documents. This was done by them in 
accordance with the orders of their branch. 
The branch was in dispute with the executive 
council of the union. It was held that no 
dishonesty on the part of the trustees being 
alleged or proved, a court of summary jurisdiction 
had no powers under the section above quoted, 
but that the general trustees of the union had 
power under Section 9. That section empowers the 
trustees to bring, or defend, or cause to be brought, 
or defended, any action, suit, prosecution, or com- 
plaint in any court of law or equity touching or 
concerning the property, right, or claim to property 
of the trade union, and they may sue in any court 
of law or equity. ‘‘ In my opinion,” said the Lord 
Chief Justice, ‘‘ the dispute in this case, which is 
one between the officials of a trade union and the 
trustees of a branch relating to the property of the 
union, is one which is directly contemplated by 
Section 9.” It would be well if those members of 
the Legislature who are of opinion that trade unions 
are at present without the law could be brought to 
bear this case in mind. 


Tae Bienpinc or METALS. 


Damascening, or the ornamentation of metallic 
surfaces by inlaying patterns of other metals, is an 
art which originated with the Eastern races, and was 
carried to ite highest perfection in those lands where 
time and labour were counted as nothing, and the 
craftsman delighted in the excellence of his work, 
Practised at a very early date by the Persians, 
Chinese, Japanese, and Arabs, it was introduced into 
Europe by Moorish workmen from Damascus, a city 
which for centuries was noted for the skill of its 
metal-workers. The art rose to some importance in 
| Italy and Spain, where it was chiefly applied to the 








Two principal methods of inlaying seem to have 
been practised. In the first, dovetailed grooves 
were cut in the surface to be decorated and the 
design filled in by hammering in wires of the metal 
to be inlaid. The other process was easier, and 
consisted in cross-hatching the surface with fine 
lines like a file, where the precious metal was to be 
inlaid, and hammering the latter in so that it was 
held securely by the minute teeth formed by 
the crossing of the lines. The whole was after- 
wards polished, and possibly chased as a further 
refinement. These and other methods of orna- 
menting metallic surfaces were described by 
Mr. Sherard Cowper-Coles in a lecture before the 
Society of Arts last Tuesday night, and lantern- 
slides of many beautiful examples were pee 
on the screen. Niello work, still practised largely 
in the Caucasus, and to a less extent in Italy, 
Siam, and Turkey, consists in producing a design 
in dark lines upon a smooth metallic surface, usually 
of silver or gold. The design is engraved on the 
surface and the incised lines filled in with a borax 
flux, after which a powder compounded of sulphur, 
silver, copper, and lead, fused together, is spread 
on the plate and carefully melted. The superfluous 
sulphide, when cold, is scraped off, and when the 
fe is repolished the most delicate detail of the 

esign appears. It is interesting to note that the 
custom of the workmen of testing the progress of 
the engraving, by rubbing ink into the lines and 
taking an impression on damp paper, resulted in 
the discovery of plate-printing. There are several 
minor methods of producing metallic patterns on a 
metal surface, such as the deposition of gold by 
the evaporation of a matured mixture of sulphuric 
ether and nitro-muriate of gold, the soldering 
or fusing of a veneer to the surface, or the 
electro-deposition of metal. These are all more or 
less known processes, but there is a method of 
ornamentation devised by Mr. Cowper-Coles him- 
self which differs in principle and effect from any 
that have been mentioned. About five years ago 
Mr. Cowper-Coles discovered that metallic dust 
when heated to a temperature far below its melting 
point, seemed to give off vapour which would unite 
with other metal surfaces buried init. By being 
baked in zinc dust, iron can be coated to any de- 
sired depth with zinc, and a thorough protection 
against rust insured. The process is also useful 
for decorative work, for by confining the deposition 
of the metal from the dust to desired areas, by 
coating the other parts with a suitable composition, 
practically any pattern may be produced. The 
deposition is perfectly adherent; in fact, there is 
no definite division between the two metals, but 
an alloy, merging on either side into pure metal. 
Extremely delicate patterns may be formed, and 
the metal may afterwards be bent or embossed as re- 
quired, without causing the least harm tothe pattern. 
A temperature of 500 deg. Fahr. will cause zinc 
to be deposited from commercial zinc dust, although 
the melting-point of zinc is nearly 300 deg. higher. 
The operation requires a time varying from ten 
minutes to several hours, according to the thick- 
ness of deposit required. Other metals besides 
zinc may be deposited in the same way, and the 
various coloured alloys add to the beauty of the 
pattern. If the surface is previously etched with 
acid, the final pattern may be flush with the original 
surface, or it may be raised as much as desired. A 
large variety of objects, of all shapes, ornamented 
by Mr. Cowper-Coles’s method, were shown at the 
lecture, and it would appear that there is a con 
siderable future for the process. Electrotypes, in 
which the figures in relief are so treated, have a 
particularly pleasing effect. 








Lectures oN TrANsPoRT.—Lectures will be given at 
the London School of Economics and Political Science 
(University of London), Clare Market, Kingsway, W.C., 
as follows:—On Thursdays, 17th and 24th inst., two lec- 
tures on ‘‘Train-Working,” 4 & = W. W. T. Stephenson, 
B.A., of the North-Eastern ilway ; on Thursday, the 
31st inst., a lecture on ‘‘ The Use of Statistics in Railway 


Management,” by Sir George Gibb, 





American Turpine Sreamers.—The first turbine 
steamship built in the United States has been launched 
at the Roach Shipyard, Chester, Pennsylvania, The 
vessel] is the Governor Cobb, and she is intended for the 
Boston and New Brunswick trade of the Eastern Steam- 
ship Company of Boston. Her length is 290 ft., and her 
width 51 ft. The motive power is Parsons turbines, 
which were built by the W. and A. Fletcher Company, 





Hoboken, New Jersey. 


decoration of armour and ecclesiastical objects. 
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THE EFFICIENCY OF SURFACE- 
CONDENSERS. 
To THe Eprror oF ENGINEERING. : 

Srr,—There are two experimental results stated in 
Professor Weighton’s valuable paper on ‘‘ The Efficiency 
of Condensers” (published in your issues of April 13 
and 20), which have called forth oc derable d on 
and criticism. They are:— 

(a) That in a condenser steam flows against the pressure 


lent. 
(b) That the pressure ae pe of the condenser may be 
less than that of saturated steam at the temperature of 
those parts. b , 

I venture to suggest that these observations are explain- 
able by known laws, as follows :— : 

(a) At the entrance to Professor Weighton’s condenser 
the steam must have-had a high velocity, as, in some of 
the experiments, more than 140 cubic feet passed this 

vint per second. It would therefore possess sufficient 

inetic yan to enable it to flow against a moderate 
pressure g lent, just asthe cars on a switchback railway 
run — 1 in places. ik 

(b) If the pressure at the end of expansion in the low- 
pressure cylinder of an engine is, say, 8 lb. per square 
inch absolute, and the pressure in the condenser is, say, 
13 1b. absolute, the unresisted expansion of the steam in 
passing from the one to the other will cause it to become 
superheated by about 44 deg. Fahr., if it was originally 
dry, and by about 3 deg. Fahr., if it originally contained 
2 per cent. of moisture. A part of this superheat, how- 
ever, would go to give the steam the kinetic energy men- 
tioned above. 

The conditions assumed hold good only for the entrance 





to the condenser, where the steam has not reached the P 


cold surfaces of the tubes. 
Yours truly, 
JosePpH W. Haywarp, 
Central Technical College, South Kensington. 
May 5, 1906. 





To THE Eprtor OF ENGINEERING, 

Str,—I notice a letter in your last week’s issue, signed 
by Mr. John A. McLay, asking certain questions on 
the above subject. The following are replies to these 
questions :— 

1. The pressure in the condenser bottom was, in many 
of the trials of both types of condenser—but not in all— 
slightly greater than at the top. I did not trouble in the 

per with any suggested explanation of this interesting 
= because it did not seem to me to have any bearing 
whatever on practice. The precise physical conditions 
obtaining inside a surface-condenser have not, so far 
as I am aware, m made the subject of exact 
scientific study or determination. The results of such 
a study, while of very t physical and academical 
interest, would be somewhat out of place in a paper such 
as the one referred to. As I look at the subject, how- 
ever, I do not think the phenomena in question are incon- 
sistent with known physical law. The vapour flows from 
a region of higher pressure to one of lower pressure. It 
fiows from the low-pressure cylinder of the engines 
towards the condenser bottom. On its way it passes 
through a channel of varying section, and is itself at the 
same time gradually er em. and becoming water. 
Its speed of flow varies at different points in its 
The condenser top is merely one such point. Where the 
speed of flow is great the pressure will be less, and vice 
versd. What reaches the bottom is chiefly air, and in a 
pomp, bende system not much of that. The speed at 
the bottom will, therefore, be at a minimum. On the 
—_ le of the conservation of energy, it might, there- 
ore, expected that the kinetic energy, which un- 
doubtedly exists in the mixture of steam, air, and water 
at the top, will to some extent reappear in the form of 
potential pressure at the bottom. 

2 and 4.—Mr. McLay’s second and fourth points are 
ther. The reasons why the hot-well tem- 
the condensing water outlet temperature 


best taken tc 
perature an 
may, in certain cases, 
Ceanpeetune Oot & 2 vacuum ad ully — on 
12 and 13 of the paper. Here is the bh 
Sheed to:—‘*The ehedline a ressure in these couiene 
is practically uniform throughout the interior. But the 
temperature is not uniform throughout; it is always 
higher at the top than at vhe bottom. The absolute pres- 
sure, therefore—i.e., the vacuum—must be a compromise 
between that due to the top and that due to the bottom 
temperature. Asa matter of fact, in air-tight systems 
the vacuum recorded is generally somewhat higher than 
that corresponding to the top temperature, but is not so 
high as the bottom temperature would indicate, espe- 
cially at high vacua. Hence, t —which corresponds to 
the vacuum recorded—is lower than the temperature 
obtaining at the condenser top (t- ). But ¢ and tx are 
both a function of t- (because the condensing water 
emerges finally from the top, und the feed-water is the 
result of condensation mainly in the top compartment of 
the new type), and hence the possibility of ¢ and tu ex- 
ceeding ¢ in value, as we find they actually do in certain 
circumstances. Diagram 10 shows the relation between 
the temperature corresponding to the vacuum recorded, 
and the temperatures obtaining at the top and bottom of 
the condenser. Comparing Diagrams 4 and 10 it will be 
seen that the hot-well temperature (tx ) for the new type 
corresponds very closely with the condenser top tempera- 
ture (¢ ), and for the old type with the condenser bottom 
temperature (ta ).” My authority for the relations between 
vacuum and temperature is Balfour Stewart, whose tables 
on the subject are universally recognised as reliable. 
3. The condensing water was carefully measured b 
means of a tank with calibrated orifice and floating head. 
indicator. Such a calculation ag is here made by Mr, 





both be slightly higher than the| behind 


McLay will always show an apparent discrepancy be- 
tween the heat units absorbed by the water and those 
apparently given u by the steam. Indeed, if such a 
calculation were reliable, there would be no need for 
actually measuring the water. In all these trials, and 
for both types of condenser, it will be found that less 
condensing water is required than such a calculation 

rescribes. The error in the calculation is twofold. 
First, it ignores radiation, which isa considerable factor ; 
and, second, it assumes that the whole of the measured 
feed-water had previously entered the condenser as 
steam ; whereas, coming as it does from an engine in 
which work has been performed, it must contain a con- 
siderable amount of water, even though the steam were 
originally superheated to some extent. Mr. McLay’s 
‘‘apparent error” is therefore only apparent. Unless 
there were such an apparent error there would needs be 
some real error in the data. 

Yours faithfully, 
R. L. WEIGHTON. 
Armstrong College, Newcastle-upon-Tyne, May 8, 1906. 





ENGINE-ROOM ARTIFICERS, R.N. 
To THE Epitor or ENGINEERING. 

Sir,—‘‘ Kfficiency” should be the present-day watch- 
word in H. M. Navy, and any change, or proposed change, 
which does not contribute to this end must be doomed to 
failure. To the majority of thoughtful, experienced, and 
unprejudiced engineers, the suggestion that the stokers, 
with a few years’ training, can become sufficiently 
equipped in the mechanical arts of engineering to take 
charge of the watches in our warships, is very doubtful. 
I am not without hope that the opinions so freely ex- 
in your columns condemnatory of the Cawdor 
scheme will, in due time, have its effect. The training of 
sufficient stokers to displace engine-room artificers, as 
stated by Mr. Bellairs in the Spectator, will cost the 
country no less than 1,800,000/. ‘Chis is truly alarming, 
when, as has already been reiterated, the trained mechanic 
is obtainable from the country’s workshops without any 
cost to the Crown. F 

Had the engine-room artificers in the past proved their 
inability or incapacity to preserve the engines of our ships 
in a very high state of efficiency, there might have been 
some justification for such an enormous prospective out- 
lay of public money ; and one is left pondering and puzzled 
as to why such a revolutionary and retrograde movement 
was ever suggested. Surely the naval engineering officers 
are not behind this; and yet it is reasonable to suppose 
that the Admiralty Board fies been practically necessitated 
to seek, and accept, naval engineering expert opinion. 
Pending the publication, however, of the Douglas report, 
we must remain in wonderland. 

A previous writer drew attention to the fact that the 

¢ engineering institutes of the country were pressing 
or the five-years’ apprenticed engineer (ins of the 
four-years’ one), for the engine-room platform of the 
ships of our mercantile marine. Here, surely, is the 
strongest possible argument in favour of what has been 
termed a mechanical intelligence in charge of the 
engine-room watch. Our t marine engineers, as 
represented in these institutions, have no other purpose 
to serve but that of efficiency. Other things being equal, 
it would be to the pecuniary advantage of our great 
shipping concerns to have the cheapest possible labour 
in their engine and boiler-rooms, but two strong reasons 
prevent the possibility of it, and they both impinge on 
this word “‘ efficiency.” Dividends can only be realised in 
so far as machinery is preserved in good order, and the 
travelling public, &c., is carried from port to port with a 
maximum of speed, comfort, and safety; and any lower- 
ing of the high standard set up will imperil the success 
of our mercantile marine. 

Tn addition to this, there is a great expert and com- 
mercial factor which has to be considered, and which 
largely contributes to things as they are. I refer to the 
matter of insurance. Now we may safely assume that 
some of the biggest intelligencies and best visionaries are 

ind our great insurance companies, These are really 
the expert authorities governing our civil and commercial 
life. Their’s is the power that finds expression in the 
fully-qualified and practical engineer in charge of the 
engine-rooms of our merchant service. And why? 
Because at the bottom of it all there is money. It 
pays to have the real article; the very best. It is well 
known that the Admiralty are their own insurers, 
but that is no reason why they should play fast and 
loose with public money. The reasonable view of it 
is this: all the expert instinct of the insurance com- 
panies admit of the untrained man in charge of our — 
machineries, were policies on behalf of the Admiralty 
sought for by them? In my opinion, there is only one 
answer to this: No. ‘The underlying idea is that of 
preservation. In so far as a house is preserved from the 
probability of fire, so in proportion is the liability for 
claim minimised. Similarly, this law of preservation 
works out in the larger matter. 

quite recognise the wisdom of having an efficient 
force to remedy defects on board ship when they occur, 
but I also subscribe more readily to the idea of preserva- 
tion and prevention. The better the men on our engine- 
room — the more immune will our ships be from 
breakdown and accident. Now there is no question as to 
a scarcity of efficiently-trained men. The marine engi- 
neering world is full of well-trained mechanics, who are 
ready and willing to join the Naval service under fair 
and peopes conditions. Let the Admiralty impartially 
consider this view of the case; and, while there is ample 
room on board ship for the stoker in his promoted capa- 


city, there should be no question of as the arti- 
ficer and of reducing the standard of efficiency below. 


artificers should be somewhat strengthened. The small 
increased cost would be hardly worth talking about, and 
a substantial contribution would thus be made to the 
efficiency so absolutely necessary. 

It is not a question of whether the stoker will make a 
om enough watch-keeper at all. The point is this: Wil] 
he be equal to, and better than, the engine-room artificer 
in this capacity? The best is wanted, and nothing short 
of the best is good enough for the British Navy. The 
best the Mercantile Marine will have, and why should the 
British Admiralty be satisfied with less ? 

Mr. Russell, in his letter in your columns of the 27th 
ult., referred to the means adopted in order toenable the 
stokers adequately to compete with the engine-room arti- 
ficers. Now the term “‘compete” is hardly apropos. There 
is no earthly reason why the artificer and the stoker 
should be in competition at all. They both have their 
own place to fill; and whilst the former finds no diffi- 
culty in filling his, the latter has plenty of scope in his 
own realm. Medea in coal consumption is a most 
important factor. The maximum of steam with a mini- 
mum of coal cannot be attained in our new types of boilers 
with the old style of stoking. The present-day method 
approximates to a fine art, and when our naval firemen 
have learned all there is to know about boilers, and not 
before, it will be quite time for them to extend their field 
of operations to the engine-room platform. 

I cannot do better than conclude these remarks with an 
excerpt from a paper by Rear-Admiral S. B. Luce, United 
States Navy. In dealing with the general question of 
efficiency, he states :— 

“ The case vg Gogg summed up somewhat as follows :— 
The tactics of the fleet is dependent upon the tactics 
of the battleship. The tactics of the battleship is de- 
pendent upon its motive power ; the motive power is 
dependent upon the engineer’s force ; and the engineer’s 
force, in turn, is dependent upon the officers who have 
immediate charge of it, and are responsible for its effi- 
ciency. Hence, from a strictly military point of view, 
the proficiency of the engineer officer is a question of 
vital importance to the naval tactician, as well as to the 
naval administrator. He cannot afford to have any but 
the very best the country can produce—the very best as 
to professional attainments and manual skill in his own 
special calling.” 

T am, Sir, 
Yours woe 


May 9, 1906. EMO. 








CIVIL SERVICE EXAMINATIONS. 
To THE EprToR OF ENGINEERING. 

Srr,—One of those remarkable coincidences which 
happen rarely in any branch of life has occurred lately. 
I refer to the examination recently held for the examiner- 
ships vacant at the Patent Office, and that held at the 
last B.Sc. (Engineering) examination of the London 
University. If a comparison be made between the 
‘*Mechanism” paper of the Patent Office and the 
‘*Theory of Machines and Machine Design” paper of the 
London University, it is obvious that four questions in 
the later Patent Office examination have Tons taken 
right out of the B.Sc. paper. 

The following gives an indication of the similarity :-- 

Patent Office Paper. B.Sc. Paper. 

Question 2. An addition to Question 2. 
the question and omission Sketch given. 
of sketch given in B.Sc. 
paper. Otherwise, word- 
ing and dimensions ex- 
actly correspond. 

Question 5. Again an addi- 
tion to question. Word- 
ing slightly altered. 
Dimensions of sketch 
altered slightly. _ 

Question 7. Wording and 
lettering again altered ; 
otherwise identical. 
Sketch, no significant 
difference. 

Question 8. Wording and 
dimensions slightly altered. 
Requirements otherwise 
practically the same. 


I know it has often been said that the Civil Service is 
the only available opening for a University man, but such 
a flagrant advan as is here pointed out has, I feel sure, 
been 7 given him. I do not know who the examiners 
were for the later examination. but if they had considered 
the unfairness which the non-University man had to con- 
tend with, I feel sure they would have reconsidered the 
question. 


May 8, 1906. 


Question 3 in paper. 


Question 6. 


Question 4 


I remain, yours faithfully, 
ASPIRANT. 








An Austrian Execrric Rat.way.—Monophase cur- 
rent is to on an inter-urban electric railway 
connecting Vienna with Baden. There is a double track 
over the distance of 17 miles. Current is to be supplied 
by a single-phase system using 500 volts at the motors. 
Bach car has two series motors of 36 kilowatts each, 
arranged for operation with either direct or alternating 
current and coupled either in series or in parallel. There 
will be two 200-kilowatt alternators, delivering current at 
10,000 volts, and a 165-kilowatt direct-current generator 
operating at 500 volts. h of the rotary converter 
groups is composed of a monophase synchronous motor 
of 150 kilowatts at 10,000 volts, and a 100-kilowatt 
500-volt direct-current generator. Express trains are to 








Rather is it desirable that the present complements of 


be run at 30. miles an hour ; local trains at a slower rate. 
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THE PEDERSEN THREE-SPEED BICYCLE GEAR. 
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Tur modern bicycle, with its pneumatic tyres, ball- 
bearings, free-wheel, &c , is a most perfect piece of 
mechanism, and is unsurpassed in efficiency by an 
other means of locomotion. The human leg has ah 
wonderful powers of adaptation to differences of speed 
or driving effort, that for many years a fixed gear ratio 
—determined roughly by the character of the roads 
to be traversed and the strength of the rider—was con- 
sidered sufficient. However, the desire to produce a 
machine capable of very high speed on the level, and 
yet able to be ridden up steep hills without exhaust- 
ing the cyclist, has led to the introduction within the 
last few years of several devices allowing the rider to 
change his gear at will. 


The difficulties of making a change-speed gear suit- 
able for a bicycle are considerable, as both weight and 
dimensions are strictly limited, and the mechanism 


has to withstand very hard and often unintelligent 
use. In addition to providing one or two extra 
speeds, the gear must have the free-wheeling property 
on every speed, so that if the rider stops pedalling the 
machine will run forward with practically no friction, 
the pedals remaining motionless. Some form of epi- 
cyclic gear is the foundation of all the change-speed 
gears on the market ; but in the endeavour to cut down 
weight and size, the toothed wheels are made, as a 
rule, far too small for their work, so that even if the 
teeth do not break, the friction and consequent wear 
are excessive, while the efficiency of transmission is 
very low. 

In the gear which we illustrate in Figs. 1 and 2 the 
requrements of the case seem to have been very 
adejnately fulfilled. The mechanism is highly in- 
genious, yet thoroughly mechanical ; and thoughappear- 
ing at first glance perhaps rather complicated, has no 
Mote parts than absolutely necessary for the purpose 
it serves. It ig a —— gear, giving the rider 
& choice either of a very low gear for hill-climbing, a 


normal gear 50 per cent. higher (the drive then being 
“ solid ’) for ordinary work, and a third gear 50 per 
cent. higher again, for producing a very high speed 


on the level or on slightly downward gradients. The 
machine can overrun the pedals on every gear, and 
every revolving part runs on ball-bearings, whether 
driving or free-wheeling. The design, and also the 








Fig. 3. 








details of manufacture, which are not less ingenious, 
are due to Mr. M. Pedersen, of Dursley. Mr. Peder- 
sen’s name is known for many inventions, but among 
cyclists particularly, for the Dursley-Pedersen cycle, 
an exceptionally light and comfortable machine, and 
yet of much stronger construction than the ordinary 


type. 

To understand the gear, it is necessary to keep con- 
stantly in mind that the spindle—marked A in Fig. 1, 
and shown independently in Fig. 3—is fixed in the 
frame of the bicycle, and has no rotation at any time. 
There is a spur-wheel B on this spindle, which can 
slide longitudinally, but is prevented from rotating by 
means of six grooves along the spindle, into whic 
internal teeth in the bore of the wheel engage. This 
wheel may be pulled into different positions along 
the spindle against the action of a spring, by a 
gib-headed feather worked by a chain emerging from 
the centre of the spindle. The chain is connected by 
rods to a small lever working on a quadrant on the 
handle-bar or top tube of the bicycle, the position of 
the lever determining the position of the spur-wheel, 
and consequently which gear is in use at the time. 

When the wheel B is in its intermediate position, 
as shown in Fig. 1, the hub runs solid, and the normal 
gear, as determined by the ratio of the sprocket- 
wheels, is in operation. The drive is as follows :— 
The sprocket-wheel C is driven by the chain, and, 
being screwed to the spur-wheel D of thirty-six teeth, 
causes the latter to rotate with it. The wheel D has, 
inside the toothed part, a number of ratchet teeth, 
pointing away from the direction of motion, as shown 
in Fig. 3. Engaging with these teeth is a cluteh-ring 
E, shown in Figs. 1 and 3 in its approximate position 
on the hub. is ring has a slight axial freedom on 
the hub, and is furnished on the other face with a set 
of shallower ratchet teeth pointing in the direction of 
motion, and opposite to a corresponding set cut on 
a shoulder of the hub. When the spur-wheel D is 
driven forward, the backs of the ratchet teeth which it 
carries push the clutch-ring slightly away from it, 
so that the other set of ratchet teeth engage with 
those on the hub, and the latter is thus driven as if 
solid with the sprocket-wheel. When free-wheeling 
on this gear, the action of the hub in over-running 





Fie. 2. 


the sprocket-wheel releases the pressure on the large 
ratchet teeth of the clutch, so that the smaller ratchet 
teeth are pushed out of gear with the hub by the teeth 
of the latter as it rotates. As will be gathered, no 
spur gear whatever is in operation during this drive. 
When the tension is relieved from the chain passing 
through the end of the spindle, the helical spring 
on the spindle will hold the wheel B in its extreme 
left-hand position, in which it gears with the wheel 
G. A driving force in one direction on this wheel 
will automatically lock it to the spindle H, and con- 
sequently with the pinion K, which is solid with H. 
This being so, we have the following conditions :—The 
ull of the chain drive causes D to rotate, because it 
is fastened to the sprocket. D gearing with K rotates 
the shaft H. Firmly fixed on the end of H is a sort of 
collar L, which has on its inner face a ring of ratchet 
teeth pointing against the direction of rotation of the 
shaft. These teeth engage with a corresponding set 
on the boss of a clutch M, and the inclination of their 
backs tends to drive M along the shaft, and causes 
ratchet teeth on its opposite side to engage with G. 
The pieces L and M are shown independently in 


Fig. 3. 

Tt will be seen that a driving force in the forward 
direction on C causes the wheel G to become locked 
to its spindle H through the clutch, and thus 
to rotate at the same speed as K. But we have 
assumed the wheels B and G to be geared, and as B 
cannot revolve, the rotation of C will cause the spindle 
H toclimb round the fixed spindle epicyclically. H, 
however, is housed in lugs projecting from the hub of 
the wheel, so that the hub has to go round the spindle 
at a different rate from C. In the actual gear, if 
D, K, G, and B have respectively 36, 17, 28, and 20 
teeth, the revolutions of the hub are to those of the 
sprocket C as 266 to 181, or rather less than one and 
a half to one. ‘Hence the normal gear of the machine 
is practically raised 50 per cent. 

n the case just considered the ratchet teeth on the 
hub over-run those on the clutch-ring E, which is con- 
sequently pushed back out of their way, deeper into 
the opposing teeth of the wheel D. On the slowest 
gear, however, when the hub has to go more slowly 
than the clutch-ring, this could not happen, so that 
on this gear a — means of holding out the clutch- 
ring E must provided. For the lowest gear the 
wheel B is moved to the right of its position in Fig. 1, 
and into gear with an idle wheel N held on a lug on 
the hub. This idle wheel is always in gear with the 
teeth of the wheel P, which is solid withG. When 
in gear with N, the wheel B throws the clutch-ring 
out of action by means of a distance-ring Q, into con- 
tact with lugs, on which the wheel B comes as it makes 

r with Under these conditions the wheel D 

rives K, and P, which is automatically clutched to 
the shaft H, drives the idle wheel N. N now has tc 
climb round B, as the latter is fixed, and we therefore 
get a ratio between the revolutions of the hub and 
those of the sprocket-wheel of 361 to 531, N having 
twenty-four teeth and P nineteen teeth. The ratios 
of the three gears are thus 0.68: 1:1.47, or about a 
50 per cent. rise is obtained on each gear. 

An engineer will at once see that the manufacture 


of certain parts of the gear would‘ be a matter of 
extreme difficulty, if not of ee, with the 
ordinary equipment of a machine-shop. The ratchet 


teeth on the inside of the spur-wheel D, for example, 
gs of an inch high, ,; in. of which is entirely inside 
the wheel. The external circumference of the ratchet- 
ring, moreover, is only about 4 in. from the inside of 
the toothed rim. To cut these teeth a special machine 
has been devised by Mr. Pedersen, which not only 
does the work with the great accuracy essential, but 
at a very rapid rate. The wheel to be operated upon 
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is screwed into a socket fixed to the frame of the 
machine ; and a forming-tool mounted ona link arrange- 
ment, giving it a peculiar curved motion, cuts the 
teeth. The tool is made from a round bar of high- 
speed steel, having a properly shaped rib milled along 
it from end to end. The cutting face is ground off 
flat to the proper angle. The tool is fed by a cam 
arrangement, so adjusted that heavy cuts are taken at 
firat, while the last few cuts for each tooth are ve 
light, so that a good finish is left. The machine is 
entirely automatic, the work being fed round as each 
tooth is completed, and the eating stopping when 
all the teeth are cut. The machine is capable of 
cutting 1000 teeth per hour, although it would almost 
go into an ordinary hat-box. 

Machines similar in principle cut most of the spur 
gear, as they do the work much more rapidly than it 
could be done by a milling cutter. Besides, the finish 
is better, the lightness of the last few cuts preventing 
any burr on the leaving side of the cut. All the 
ratchet teeth are similarly cut, as well as the internal 
teeth, or rather feathers, in the bore of the sliding 
pinion. There is rpc anything in the way of tooth- 
cutting that these machines are not capable of. The 
Darsley-Pedersen Cycle Company are prepared to 
build them for other firms who abe any special or 
awkward teeth to cut. The flanged cheeks at each end 
of the hub, which carry the spokes and the bearings for 
the spur gearing, are steel stampings, and they also are 
machined in an automatic machine specially designed 
forthe purpose. The hub itself, except for its clutch- 
teeth and the hole through which the gear works, is 
finished in a turret lathe. The spindle is ‘‘ formed” 
at one operation from bar, two forming cutters bein 
fed into it simultaneously from opposite sides, ind 
finishing it as far as the various diameters are con- 
cerned. Every part of the gear is made to limit-gauge 
and most carefully case-hardened. The hardening is 
not just a skin on the surface, but the material is 
carburised to a depth depending on the thickness of 
the metal, and stopped in time to leave a slight core of 
tough metal in the interior. Certain selected articles 
from every box that has been through the furnace are 
broken for examination. The pieces are re-heated in 
batches in a gas-furnace for their final quenching, and 
are afterwards very lightly sand-blasted before 
nickelling. 

The weight of the Pedersen three-speed gear is only 
12 oz. more than that of an ordinary hub, and its 
dimensions are such that it can be fitted to any 
machine without alteration of theframe. By omitting 
the wheels N and P (Fig. 1) the gear gives only two 
speeds, and is somewhat cheaper and lighter. In 
either form the gear is, of course, entirely enclosed in 
a dust-tight case, which has been removed in Fig. 2, 
and part of the hub also cut away, to show the wheels. 
The gear is manufactured throughout by the Dursley- 
Pedersen Cycle Company (proprietors, R. A. Lister 
and Co., Limited), of Dursley. 








“Tur Roya, Navy List Anp Nava REcORDER.”— 
We have received from the publishers, Messrs. Witherby 
and Co., High Holborn, a copy of the latest issue of this 
important reference-book, the size of which is constantly 
receiving additions, so that the volume now contains over 
700 pages. In addition to being a complete directory to 
the ships and officers of the Navy, other very valuable 
and interesting matter is provided in the shape of a 
current history of the hora Navy, giving a synopsis of 
the principal events, both ‘‘service” and civil, affecting 
the ers during the quarter previous to publication. 
Thus we find here references to the visit of the China 
squadron to Manila, where it was entertained by the 
American squadron, and to the collision of submarine A 8 
with a cargo steamer in Plymouth Sound, the accident 
being exactly similar to that which proved so disastrous 
to Al; but in this case, owing to the great improvements 
made in these vessels, had no serious results. A valuable 
bibliography of naval literature is contributed by L. G. 
Carr Laughton. 


New Ececrric Rarway 1x Swepen.—In order to 
make some parts of the Stockholm Skiirgard more acces- 
rible, a company has recently been formed for the purpose 
of building an electric railway to and on the island known 
as Viirndé. The plan has been proposed before, but the 
difficulties which the crossing of Skurusund offered, 
with other things, stopped its progress. The first line 
to be built will proceed from tue Storiaingen station, on 
the Saltsjé Railway, to Alstiket, a narrow headland in the 
Viirndo island. The length of this first section is 12 to 13 
miles, and the line will pass through some beautiful 
country, where are situated many summer villas, From 
this first line it is proposed to build various branch lines, 
most of them 6 to 8 miles long, which will open up new 
<a. or connect already existing towns and villages 
with the capital ; and these lines will also benefit some of 
the neighbouring islands by means of a convenient steamer 
service. The bridge over Skurusund will be 940 ft. long 
and built in eight spans. of which the longest, over the 
Skurusund waterway, will be 200 ft., and its height above 
the water will be 100 ft., so that it will not in any way 
interfere with the shipping to Stockholm. The bridge, 
which will be light and graceful, will be made by the 


INDUSTRIAL NOTES. 


Tue annual report and financial statement of the 
Associated lron-Moulders of Scotland shows that the 
year 1905 ended much better than it began. It was a 


own. Among other things, the executive was autho- 
rised to invest a further sum of 10,000/., or to devote 
it, or part thereof, to the purchase of a building for 
its own offices, and for letting such portions as were 
not required. This was done, and a building—221, 
West George-street, Glasgow—was purchased at u 
cst of 6800/., the rents accruing from which will be 
interest on the capital expended. The losses by death 
were 158 last year, and 146 in 1904. The average 
age at death since 1877 has been 50 years only, and of 
wives 42 years. Of those who died, 53 were super- 
annuated members; but 75 members were added to the 
superannuation list last year at a cost of 30/. Os. 8d. 

r week, or a net increase of 10/. 93. per week, after 

educting the decrease by deaths. The total cost of 
superannuation is now 9500/. per year. The net 
income in 1905 was 26,715/. 13s. 5d.; the net expendi- 
ture was 24,555/. 43. 3d.; the balance in hand was 
80,390/. 23. Details are given of all items of income 
and expenditure, so that the members can see for 
themselves how the income is made up, and how 
the money is expended. ‘The income was raised by 
the regular contributions, levies, sale of reports, 
interest on capital, and other sources, including 
entrance fees. It is remarked that last year was the 
best known for members keeping out of debt. Loans 
were repaid, and debts incurred away from home were 
cleared off. The report hopes that this good feature 
will continue. This is one of the few unions that 
compel payments of lawful debts incurred. 

Interest and dividends produced, last year, 2009/. 
163. 9d.; previous year, 20807. 183, 7d. ; and 2158/. 4s. 8d. 
in 1903. It has been rather a good thing for trade 
unions that the savings banks are closed to them except 
on the basis of single personal depositors, with yearly 
and total limits to such deposits. They could only get 
24 per cent. in this way, whereas they get 34 or even 
more per cent., especially in cases where they lend the 
money to their own members for the purchase of 
houses. The investments were as follow at date :— 
In property and bonds, 21,800/.; in the Clyde and 
other trusts, 20,000/.; in Co-operative Bakery, 7000/. ; 
Tailors’ Society, 1000/.; in various banks, 24,8117. 
15s. 6d.; in addition, the district funds and cash in 
the central treasurer's hands. The latter is kept down 
to a very small amount. Every year’s income and 
expenditure are given from 1842 to 1906 under twelve 
heads, together with the membership for each year. 
The table is an instructive one, for under each head can 
be seen the progress of the society and its fluctuations. 
Salaries do not stand so high now as in 1861, when 
they reached 1688/.; last year they were 1475/. The 
chief heads of expenditure are out-of-work benefit, 
superannuation, funerals, and accidents. Under the 
head of salaries are included the expenses of delega- 
tions, so that the salary account is extremely mode- 
rate. The records over sixty-three years show that 
the society spent in out-of-work benefit, 384,740/. 
1}s. 7d.; on superannuation, 132,947/. 63. 10d.; acci- 
dents and funerals, 87,350/. 83. 3d.; lent to members, 
5484/. 4s. 3d.; salaries and delegations, 43,165/. 17s. 9d. ; 
miscellaneous, 43,743/. 13s. 1d.; but in this latter item 
was included loans, property purchased, and grants to 
other trades; and 36,828/. 2s. 7d. for rent, printing, sta- 
tionery, postage, and parcels, &c. The record is a good 
one, for little was actually spent in strikes. 

The May-Day celebrations in this country show a 
decline in interest and enthusiasm as compared with 
twelve or fifteen years ago. The demonstration and 
procession from the Thames Embankment to Hyde 
Park was comparatively small, and it had no distine- 
tive features. If one may judge by the emblems and 
banners, the objects of the various contingents were 
very diverse. All claimed something for labour, but 
the aspirations and ideals were different. Of course, 
an excuse may be made for the smallness of the gather- 
ing by reason of the fact that the Ist of May was 
in mid-week, and came in the week following the 
Easter holidays; but the fact that it was small can- 
not be iguored. It is sufficient to say that it was 
orderly, though small, and the speeches, if foolish 
and extravagant, were not violent in language or 
method. The usual demands were made, but in a 
feeble way as compared with the earlier May-Day 
demonstrations. It wasa heterogeneous gathering, the 
real labour organisations—trade unions—being con- 
spicuous by their absence. The unemployed and un- 
employable were there, and a miscellaneous body of 
foreigners resident in London. So much for the de- 
monstration of 1906. 

The May-Day demonstrations in France were far 
different from those held in England. It is, indeed, 
difficult to describe their character, or even their 
object. They were heterogeneous and had eens 
very different aims and ideals. The political element 
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year of struggle, but on the whole the society held its! 


rent quarters. The great strikes had, no doubt 1 
strong element of labour in them; but even t! 
appeared to be governed from the outside. But if ..\ 


‘of the groups thought that they were able to efi... 


a coup @état, they were miserably disappointcd. 
this respect the whole thing was a fiasco. The ):. 
cautions of the Government were far-reaching, a: | 
the preparations for the prevention of disorder 
an extensive kind were complete. That such prec: 
tions and firmness were necessary is proved by | 
fact that disorder arose in various quarters, but mor 
especially in one part of Paris, where an attem) 
was made to erect barricades, and some conflicts too! 
place between the police, military, and the mo} 
The rush of foreign visitors from Paris was absur:) 
even the King of England felt no disquiet in being a 
visitor and resident there all the time. The reckle<s 
violence manifested is the result of inefficient organic .- 
tion and lack of funds, and of outside political 
inspiration, influence, and financial support. Every 
demonstration of violence is a justification of repres 
sive measures ; for if force be right on the part of the 
employed, it is even more right on the part of the 
employers, the public, and the Government responsible 
for law and order. France gave birth to the man who 
declared that ‘‘law is the order of progress;” a 
breach of law is, therefore, antagonistic to progress. 
It is deplorable that in France, with all her grand 
advantages, disorder should be so rife ; that a portion 
of of people, high and low, should be ever ready for 
strife. 

May-Day in Germany was in wonderful contrast to 
France, and even an example to England. There 
were very numerous monster meetings in Berlin and 
elsewhere, but no disorder of any kind. The military 
and police were massed and in order, but were kept 
out of sight, and were not needed. The reason was that 
the organised bodies got together a voluntary police 
of their own, and it was so effective that all passed oft 
well, and the numerous bodies were able to enjoy 
social festivities afterwards. This is the second time 
this year that labour has been able to organise vast 
meetings without disorder, with the result that the 
Government has had no pretext for interference. By 
whatever name they may describe themselves, what- 
ever may be their aspirations and ideals, the Labour 
groups in Germany have effected a kind of solidarity, 
equal, if not superior, to that in Britain. It may be 
that labour representation is at the bottom of it ; for 
in Germany, as in Britain, there are a large number of 
Labour representatives in the National Council], which 
Council makes the laws for the Government of the 
people. This, therefore, is an advantage, nationally 
as well as industrially. The free representation of all 
sections of the community will conduce to peaceful 
negotiations rather than to violence. Matters in dic- 
pute will be fought out in the national arena, and the 
demands and counter-demands will have to bear the 
scrutiny of the whole people. 1f Labour becomes 
dictatorial, as it appears to have a tendency todo, both 
here and in other countries, all the other sections of 
society will be on the alert to check it. 





Last week, Mr. Chamberlain, the author of the 
Employers’ Liability Act of 1880, introduced a depu- 
tation to the Home Secretary from the Provincial 
Chambers of Commerce on the Workmen’s Compensa- 
tion Bill, the object of which was to protect em- 
ployers; but the Right Hon. gentleman said that it 
was to prevent the Bill becoming a Lawyers’ Employ- 
ment Bill. He had experience of this in his own 
Act. He urged something against the reduction of 
the fortnight’s limit. But the workmen argue that 
the first two weeks of an accident is just the 
time when expense and care is needed to avert an 
extension of the period of illness. The Home Secre- 
tary defended the inclusion of certain diseases as a 
good feature in the Bill. The Home Secretary also 
received a deputation of shipowners on the subject of 
including seamen in the Bill, and he defended their 
inclusion as being better than in the Merchant Ship- 
ping Act. The object of the measure was not tv 
cripple a great industry, and this Bill would hardly be 
equal to the measures in force in other European 
countries, in the matter of liabilities of employers 
in regard to seamen. The Home Secretary urged 
that the measure would pave the way for national 
insurance for all accidents. The more trades and em- 
ployments there were included in the Bill, the simpler 
and cheaper would insurance premiums be. After al’, 
it is not compensation that is needed, but safety from 
accidents; and care to prevent accidents is the bes! 
economy. An accident means loss, apart from injury 
to workpeople, to property, and loss of time in repairins 
the thing or premises injured. The loss by compens:- 
tion can be measured in see, a to a great extent, 
by the insurance, just as loss by fire can be. But the 
more restricted the area covered, the higher will t!« 

remiums be. The fear that it shou'd be a Lawy« 
oployment Act can be averted by making it comp 
hensive, simple, direct, and univerral. Clearness 1" 
language, and definiteness in application will prevent 





predominated. The groups were inspired from diffe- 


litigation. 
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The idea of having a Sweated Industries Exhibition 
was 2 good one, and it has been carcied out well, for a 
first time. It was excellent to have Royalty to open 
such an exhibition, as that event drew visitors who 
otherwise would not have gone. Of course, the 
yisitors could, after all, not see the most seamy 
side, for the ventilation and surroundings are much 
better than they could possibly be in the crowded 
courts and alleys, where, for the most part, those 
sweated industries are carried on. It is a good thing 
to be able to exhibit to the senses some of the con- 
ditions of employment, the character of the work, 
and the pay attached thereto. There is a grave 
public danger in the locality, and surroundings, 
where such work is done, and to the health of the 
buyers of such goods, especially of clothing and of 
articles of daily use. Infection is often wider than 
expected or believed to be possible ; and some diseases 
are of such a nature that the germs can be carried a 
long way. But apart from these dangers, one can see 
how the poor fare by such employment. They cannot 
earn a living wage, and the tendency of such work is 
to undersell the better class of employers, and thus 
reduce wages all round. 


It is reported that a lock-out of some 300,000 men is 
threatened in Germany, in consequence of the strikes, 
which affect eight districts in which the metal trades 
connected with the General Union of German Metal 
Employers are situate. Ata private meeting of the 
employers the matter was discussed, but the result of 
that meeting has to be embodied in a resolution drafted 
by the special committee appointed at the meeting. 
It is further reported that from 40,000 to 50,000 
workmen, most of whom belong to the metal, wood- 
working, and building trades, have been locked out 
on account of their taking part in the May-Day 
celebrations, This attitude of the employers will 
but precipitate combined action on the part of the 
unicns. 





There is considerable agitation in the Rand district 
as to the proposed coolie repatriation. Some of the 
Rand mine-owners threaten to close down the mines 
if the policy is carried out. Unless moderate counsels 
prevail, the probability is that political and industrial 
conflicts will take place, in which the whole question 
of ownership of the mines and the employment of 
covlie labour will come acutely to the front. 


The iron and steel trades would appear to be still 
under a cloud, and very little was done at Birmingham 
or the Manchester market last week ; but the reports 
indicate that the demand for finished iron was steady 
for the better brands, but for common iron there was 
little demand. There was no change in quotations, but 
concessions were reported in some qualities of iron. 
I; is strange that, with increasing activity in the iron 
and steel-using industries, the markets should con- 
tinue so weak. 





It has been decided by the Federation of Shipbuilding 
Employers in the United Kingdom to lock-out all the 
members of the Boiler-Makers’ Society employed in 
the shops of firms who are members of the various 
associations. The reason for this step is that a number 
of riveters in a Partick shipyard have stopped work 
because the employers in this shipyard refuse to 
dismiss a piece-work ‘‘ counter ” to whom the riveters 
object, and the dispute has been referred by the 
Clyde Shipbuilders’ Association to the Federation of 
Employers. The principle at stake is considered by 
the employers to be very important, affecting as it 
does their freedom to manage their own shops as they 
choose, and they therefore insist, as a national federa- 
tion, that the Boiler-Makers’ Society, being a national 
organisation, shall be responsible for the actions of its 
members in this matter. There was a meeting of the 
executive committee of the Employers’ Association, 
held at Newcastle on Tuesday last, to arrange for 

sting lock-out notices in shops all over the country, 
but it was announced at this meeting that the men had 
given way, and were willing to resume work, provided 
the wayes due to them were paid. This was agreed to 
by the employers. The Clyde shipbuilding operatives 
have «!so threatened to strike on June 2 if the masters 
decline to give them weekly wages instead of fort- 
night!y payments. 


_ Another great strike of miners has occurred in the 
South \Wales coal-fields against the employment of non- 
union men, Some 7000 workmen gave notice more than 
& moth ago to cease work if the non-union men did not 
join ‘he Federation. At one of the collieries the men 
jomecd the Federation, but the others did not, and 
6000 men were still out at the close of last week. In 
nother district 10,000 men gave in their notices ; 
these terminate at the end of this month. It is said 
that the movement is spreading. This policy involves 
evil consequences to trade-unionism. If the men 
refusc to work with non-union men, the employers 
have the right to refuse to employ union men. The 


one position is as right, or as wrong, as the other. 








The attitude of those who would use coercion in favour 
of unionism is disastrous to its peaceful growth, and 
affords an excuse to those who oppose the amendment 
of the law. 


The Gasworkers’ and General Labourers’ Union pro- 
ced very drastic changes in its constitution at the 

ongress to be held in Whit week. It is nothing less 
than to centralise all its funds and executive power, 
and to abolish the district offices of treasurer, auditors, 
trustees, and executive committees. The branches are 
to send all money direct to the central executive, in- 
stead of to the district executive, as heretofore. 





A strike of 3000 structural iron and steel workers is 
reported in Chicago, with the result that work is 
held up in the business centre of the city to the extent 
of 15,000,000 dols. The miners’ dispute in the Ameri- 
can coal-fields is not yet settled. 





It is estimated that 80,000 men are on strike in 
France, 75,000 of whom demand an eight-hours’ day. 
The majority includes building operatives, carriage 
makers, and jewellers, all of whom have large trade 
unions. This is exclusive of the miners, who, it is 
reported, are returning to their work. 





The employers in the woolcombing industry in the 
Bradford district have agreed to advance wages Is. 
er week, the advance to start from Saturday last, 


ay 5. 


A subscription list of 11,0837. was announced by 
Lord Stalbridge at the annual dioner of the Railway 
Benevolent Institution. He stated that 115 members 
were being assisted weekly, and there were 1008 
annuitants, costing 18,432/. per annum. The total 
expended in the year was 21,000/., while the balance 
in hand was 5000/., and investments amounted to 
350,000/, 








The Northumberland Miners’ Association reports 
that its accumulated funds and other property amount 
to 123,066/. The benefits of this miners’ union are 
large, and the general absence of strikes has had the 
effect of largely increasing its capital account, while 
at the same time the men enjoy good wages, consider- 
ing the general state of trade. 








8.S. ‘‘Lusrrania” anp ‘Mavurrrania.”—The cables 
for the Cunard express steamer Lusitania, building by 
Messrs. John Brown and Co., Limited, Clydebank, 
Glasgow, are being manufactured by Messrs. N. Hingley 
and Sons, Limited, Netherton Iron Works, Dudley, 
Worcestershire. This firm is famed for its make of the 
finest quality of ships’ cables, and, of course, their own 
high-class Staffordshire iron helps them materially in this 
respect. The weight of the cable when finished will be 
about 125 tons, and we are informed it has involved special 
methods to enable it to be manufactured in a suitable 
manner, and to the requirements of the Cunard Company. 
The anchors for the Lusitania and Mauritania (the latter 
building at Newcastle.on-Tyne) are also being made by the 
Netherton Works: they are of Hall’s improved type, and 
weigh 10 tons each. 





Hieu-Caracity Trucks.—The North-Eastern Railway 
Company has completed, at its wagon shops at York, the 
largest box goods wagon yet constructed in England. For 
the last few days the wagon has been employed in trial 
runs between York and Forth goods yard, Newcastle, 
with the view of determining in what particulars, if any, 
the design should be amended before a general introduc- 
tion of similar wagons upon the system takes Saag It 
has been decided to build 100 of these wagons for use in 
fast main-line goods traffic. The carrying capacity of the 
new wagons, which are to be painted red (with the words 
‘** North-Eastern” in large white letters), is 25 tons, which 
is recognised as the highest limit possible, having regard 
to the bulky and varying nature of the general goods 
traffic, and the conditions of the North-Eastern yards 
and warehouses. The new wagons will be 40 ft. in 
length, 8 ft. wide, and of a height to clear all the 
gauges of all the companies, They are to be fitted with 
two doors on each side, and a sliding roof to enable 
cranes to be used where required. h door is in three 
portions, with the lower section falling for use as a gang- 
way. There is also a small window on each side. A 
feature of the arrangement is that the wagons are abso- 
lutely water-tight, while there are rings let into the side 
at frequent intervals to enable consignments to be roped 
and generally made fast, so as to prevent breakages in 
the event of possible shocks, or of the vans not being fully 
loaded. The wagons are to be fitted with both vacuum 
brakes and Westinghouse pipes, to admit of their exten- 
sion to other companies’ lines. They are carried on two 
four-wheeled bogies of great strength. The idea under- 
lying these new high-capacity trucks is to obtain the 
same economies in. goods traffic from the use of larger 
wagons and engines as have already been obtained in 
mineral traffic working by similar means. Two 12-ton 
wagons have accordingly been taken as the standard of 
capacity for the new wagon ; but by doubling the capacity 
in a single van, there is a saving of the warehouse and 
rail space covered by the buffers and extension of the 
frames of the two smaller wagons. When loaded to their 
full capacity, the proportion of paying load to the gross 
weight of the train hauled will be much greater. 








RAILWAY ECONOMICS, 


Tur expenditure of capital made by the Lancashire 
and Yorkshire Railway Company in the second halt of 
last year was 82,659/.; this expenditure was principally 
incurred upon extensions at Victoria station, Man- 
chester, widening the line at Ballfield, Bolton, and 
widening the line between Holme and Portsmouth. A 
connecting line at Miles Platting has been also com- 
pleted, and will be shortly opened. The experience of 
the Lancashire and Yorkshire Railway with regard to 
passenger traffic differs from that of some other systems, 
an increase of 35,790/. having been established in pas- 
senger revenuc during the second half of 1905; the 
increase in the receipts from merchandise was some- 
what more decided, coming out at 43,999/., while coal 
and minerals also produced 23,065/. more. It is 
not a little remarkable that there should have been 
such an increase in the passenger business of the Lan- 
cashire and Yorkshire Railway, as nowhore else in 
the United Kingdom has there been such a widespread 
development of tramways. All the numerous Lan- 
cashire and Yorkshire towns are now pretty well 
linked together by tramways; but notwithstanding 
this, the passenger traffic of the Lancashire and York- 
shire Railway is still extending. 

The receipts from live stock fell off 732/. in the 
second half of last year; this is attributed to the 
increased quantity of dead meat entering the country, 
the carriage of which is included by the company in its 
income from merchandise. The working of the steamers 
run by the Lancashire and Yorkshire Railway Company 
from Goole, and between Liverpool and Drogheda, has 
been attended with satisfactory results ; but the earn- 
ings of the joint Fleetwood, Belfast, and Londonderry 
steamers fell off 706/. in the second half of last year, 
in consequence of the competition of the Midland 
Company, vid Heysham. The gross revenue of the 
Lancashire and Yorkshire Railway increased in the 
second six months of last year to the fairly satisfactory 
extent of 98,8987. The number of passengers carried 
was 32,202,592, showing an increase of 797,929, or 
254 percent. The receipts per goods-train mile show 
a highly encouraging progress, having risen from 9s. 3d. 
in 1900 to 12s. 6d. in the second half of 1905; this 
result has been attained by the use of heavier en- 
gines, larger wagons, and longer trains. To put the 
matter in other words, while the company carried 
493,000 tons more goods in the second half of 1905, 
the goods-train mileage run was 20,000 miles less, 
The number of first-class passengers carried in the 
second half of last year showed an increase of 21,386, 
or 3.94 per cent., while the receipts expanded to 
the extent of 3459/., or 10 per cent. In second- 
class passengers there was a decrease of 52,920, or 
2.99 per cent., while the receipts fell off 943/., or 
7.11 per cent. In third-class passengers there was 
an increase of 829,463, or 2.85 per cent., while the 
receipts were better by 28,321/., or 3.31 per cent. 
The average fare per passenger carried in the second 
half of last year was :—First-class, 16.20d., against 
15.3ld. ; second-class, 11.73d., against 11.50d. ; third- 
class, 7.09d., against 7.05d. The general average was 
7.49d., against 7.05d. in the corresponding period of 
1904. The season-ticket revenue is still expanding, 
showing an increase in the second half of last year of 
4952/., or 3.87 per cent. The movement of goods in 
the second six months of last year was 11,814,117 tons 
—492,775 tons, or 4.35 per cent., more than in the 
corresponding period of 1904. 

The expenditure by the Lancashire and Yorkshire 
Railway Company on revenue account in the second 
half of last year was 1,769,277/., showing an increase of 
42,621/., or 2.47 percent. The cost of working elec- 
tric trains is slightly higher when compared with steam 
trains, when proper allowance is made for the depre- 
ciation of the more costly plant employed. The 
management of the Lancashire and Yorkshire Railway 
considers that the introduction of electric power enables 
the company to accommodate a much greater amount 
of traffic, and to give a better service to the public than 
would have been sible under the old conditions. 
The Lancashire and Yorkshire Railway is now coupled 
up with the Liverpool Overhead line at Seaforth, and 
traffic is being exchanged. The company has built 
two rail-motors, which are being run on the Bury 
and .Tottington line; the results have been en- 
couraging, and some additional rail-motors are being 
constructed. The directors have also gone into the 
question of motor-omnibuses, but they do not appear to 
be very eager to adopt them, as they consider such 
vehicles more adapted for purely agricultural districts. 
The expenditure made by the Lancashire and York- 
shire Railway Company for the maintenance of way 
and works showed a decrease of 4609/. in the second 
half of last year, but the company is still debiting 
revenue with the same amounts in respect of the 
relaying fund and the stations replacement fund. 
The cost of locomotive power showed an increase of 
12,2297. in the second half of last year; this was more 
than occasioned by a larger expenditure upon materials 
used for repairs and renewals. There was an increase 
of 3911/. in the expenditure of the carriage depart- 
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ment; here, again, the increased cost of materials had 
something to do with the growth of expenditure. The 
expenditure in the — department remained prac- 
tically stationary. he expenditure for passenger 
compensation showed a decrease of 558/. in the second 
half of last year, but the expenditure for workmen’s 
compensation was larger by 1191/.; the expenditure 
for compensation for damage and loss of goods also 
showed an increase of 520/. 

The City and South London Railway is increasing 
the carrying capacity of its trains, by gradually sub- 
stituting five-coach trains for three and four-coach 
trains. At present the company has twenty-four 
trains running in the busy times of each day, and 
sixteen of the twenty-four are five-coach trains ; the 
directors propose, as time moves on, to put an addi- 
tional fifth coach on the other eight trains. In the 
second half of 1905 the working expenses were reduced 
to 46.64 per cent., as compared with 47.22 per cent. 
in the corresponding period of 1904. In the second 
half of 1905, the directors succeeded in economising 
9000 train-miles. As re s the extension of the City 
and South London Railway to Euston, there has been 
some little delay in the works, in consequence of the 
éngineers finding it necessary to use compressed air 
between Euston and St. Pancras. Nearly the whole 
of the important works under Euston station and 
buildings will be carried out by the compressed-air 
method. A contract for the lifts required for the 
extension has been let to the Otis Elevator Company, 
and the lifts are to be quite up-to-date. An agree- 
ment has been made with the London and North- 
Western and the Charing Cross and Hampstead Com- 
panies for an interchange station, and connecting sub- 
ways at Euston. The City and South London station 
will lie under Drummond-street, nearly in front of 
the portico leading to Euston Station ; to the westward 
the City and South London Railway will obtain a 
direct and easy platform exchange with the Charing 
Cross, Euston, and Hampstead line. 
at Euston station proper will be by a subway and lift, 
which will bring passengers to the surface at a point 
near the arrival platforms at Euston. At King’s 
Cross the City and South London Railway will 
under the triangular garden space lying to the south 
of King’s Cross Hotel. There will be access to the 
suburban stations at King’s Cross, access to the main- 
line platforms nearer to the departure than the 
arrival side, and access to the surface in the road- 
way. There will be a subway across to St. Pancras, 
where there will be access to the platforms of the 
Midland Railway, nearer to the arrival than the de- 

arture side. There will be a subway to the Great 
Northern and Strand Railway. At the Elephant 
and Castle station, on the south side of the Thames, 
the City and South London Railway is also proposin 

to obtain a connection with the Baker-street an 

Waterloo Railway. 








SpanisH Iron Orx.-—The production of iron ore last 
year was 9,395,314 tons, compared with 7,964,748 tons in 
1904. The Vizcayan production was more than 50 per 
cent. of the whole, being 5,080,000 tons, against 4,554,951 
tons in 1904. The Vizcayan shipments to other countries 
last year were almost entirely through Bilbao, the total 
deliveries from that port having been 4,240,144 tons in 
1905, against 3,787,899. tons in 1904. The production of 
Rubio ore last year by the two principal Bilbao producers 
was 708,183 tons by the Sociedad Orconera, and 280,057 
tons by the Sociedad Franco-Belga. Of the ore exports 
of 1905, Great Britain took nearly 70 per cent., or 
5,845,895 tons, the total being 8,590,482 tons. Holland 
took 1,806,328 tons; Belgium, 314,203 tons; France, 
251,716 tons; the United States, 213,203 tons ; Germany, 
140,471 tons; and other countries, 18,666 tons. Great 
Britain took 1,137,232 tons more Spanish ore in 1905 
than in 1904, the increase being 24 per cent. 





ENGINRERING IN DenMARK.—The report for 1905 of the 
large Burmeister and Wain Shipyard, in Copenhagen, is 
of considerable interest. The year began very 
ly, the engine department not having a single 

order in hand; and things were not too bright at the 
shipyard, ty on account of the war and —— on 
account of the low go on account of which repairs 
were kept down as much as possible. Later in the year 
matters improved ; substantial orders were received, and 
not only did the company make.up for the loss of the first 
half-year, but they secured » surplus. The boiler-shops 
have not done well. The firm is going in for turbines, 
and has secured the Scandinavian rights for the Parsons 
ships’ steam-turbines, and arranged for co-operation with 
a German firm as regardsJand turbines. The prospect of 
orders for war-vessels for Russia depends greatly upon the 
interior state of that country. The nce-sheet for the 
year shows ce carried forward from previous year, 
120,888 kr., and revenue for the year of 821,341kr. The 
management has cost 260,000 kr. ; employés’ accidental 
insurance, &c., 24,000 kr.: interest _ amounts to 
265,000 kr. ; — of property, 102, kr., leaving a 
surplus of 258,560 kr., of which 108,417 kr. are added to 
the reserve and renewal fund, and 150,142 kr. are carried 
forward. The prospects for the mt year are en- 
couraging, and orders are in hand which will keep the 


The connection | : 


UNSOLVED PROBLEMS IN METALLURGY.* 
By Rosert Assorr Hapriexp, M. Inst. C.E. 
(Concluded from page 603.) 
PART II. 


HAVING indicated some of the problems met with by 
the metallurgist, the means by which a solution of many 
of them are to be expected may be now described. 

As I have already intimated, it is not possible in an 
address of this nature to do more than touch upon some 
of the most interesting features of metallurgy. The fol- 
lowing pages can, therefore, only be devoted to a general 
survey of the ground to be explored. 

The order in which the demonstrations and experiments 
Eno to be shown to you are dealt with is as fol- 
ows :— 

I. Literature. 

If. Alloys and their speci of properties. 

III. Chemistry and chemical laboratory apparatus. 

IV. Metallography. 

V. Heat treatment, including the application of pyro- 
metry and the study of recalescence phenomena and 
other changes. 

VI. Electricity in relation to metallurgy. 

VII. Testing of various kinds. 

VIII. Tests at liquid air temperatures. 

IX. Expansion co-efficients. 


I.— LITERATURE. 


The literature and reminiscences of the past shown in 
the reading-room represent a collection of the chief 
metallurgical works, commencing with those by Albertus 
Magnus and Agricola, of the fourteenth and fifteenth 
centuries, down to the best modern works. There is also 
exhibited a collection of portraits of about fifty prominent 
workers in scientific metallurgy, dating from early to 
recent times. 

I am at present compiling a list as complete as possible 
of various metallurgical literature. Aristotle, as far back 
as 384 B.c., described the manufacture of Indian steel. 
The wonderful work of Agricola (1490-1555), the Bessemer 
whey day, ‘‘De re Metallica,” may be specially empha- 
sised. 


II.—ALLOYS AND THEIR SPECIAL PROPERTIES. 


As this subject has been dealt with in the first part of 
the address, and the peculiar properties of certain alloys 
indicated, a brief reference only to those exhibited will 
now be made. 

In the brittle iron-manganese alloy, containing 44 per 
cent. manganese, the properties of iron seem quite re- 
versed. Although the carbon present is comparatively 
low, yet this alloy is more brittle than cast iron, With 
an increase of manganese to about 12 per cent. the pro 
perties of this alloy again entirely change, and it becomes 
of more than ordinary interest. When forged and 
treated, this steel has a tenacity of about 60 tons per 
square inch, with a ductility of 40 per cent. to 50 per 
cent., or considerably more than that of pure iron. Yet 
the determining factor, manganese, is in itself an exceed- 
ingly brittle metal. It also becomes practically non- 
magnetic, and, unlike certain nickel-iron alloys which 
also appear to be non-magnetic, but are reversible, it 
cannot be rendered magnetic even by quenching in liquid 
air, nor does ordinary heating render it magnetic. When 
ijt is considered that the same metal, manganese, com- 
bined with copper and aluminium in the material known 
as the *‘ Heusler” alloy, gives a magnetic product, al- 
though no iron is present, it will be recognised what a 
wonderfully wide field for research is offered by alloys of 
various kinds. The results to be expected are so curious 
that it is not possible to generalise from one to another ; 
each alloy must be worked out. 

Whilst speaking of magnetic properties, one of our 
orofound thinkers in electrical problems, Dr. J. A. 

‘leming, F.R.S., in a joint paper by him and myself to 
the Royal Society in June last, considera it is very probable 
that ferro-magnetism, per sc, is not a property of the 
chemical atom, but of a certain kind of molecular group- 
ing. The importance of this cannot easily be overstated. 
It shows that, in spite of the fact that ferro-magnetism 
has been hitherto regarded as the peculiar characteristic 
of certain metallic elements—iron, nickel, and cobalt— 
this may depend eventually upon molecular grouping, 
com of a comparatively large number of molecules ; 
hence it may be possible to construct alloys which are as 
magnetic as, or even more magnetic than, iron itself. 

Attention may be drawn to the brilliant researches on 
alloys of iron with other elements L Mr. L. Guillet, of 
ne who has this year been awarded the Carnegie Gold 


Another illustration of the peculiar nature of these iron 
alloys is that of ‘‘ Resista” steel, already described before 
our Institution. This material contains 80 per cent. C., 
6 per cent. Mn, about 15 a cent. Ni, and the rest iron, 
In the cast form it can bent double when cold, as 
illustrated by the 2}-in. bar shown. When forged, its 
tenacity is 58 tons per square inch, with the extraordinary 
elongation of 60 to 70 per cent. This alloy is only feebly 
magnetic until cooled in liquid air, when its magnetic 
pao are considerably increased ; but it is not em- 
rittled by this treatment. Now a singular fact ing 
this alloy is that if either the manganese or the nickel is 
omitted, an extremely brittle product is the result; but 
combined together they produce the most ductile iron 
“— known. . 
The curious electrical prapestion of this and many other 
iron alloys have been carefully —* Professor W. 
F. Barrett, F.R.S. They were illustra by a number 


* Fourteenth James Forrest lecture, delivered before 


of experiments and researches, in which he and | col. 
laborated 


A number of alloys, also metals, having pecul'.. pro. 
perties will be shown, including inert, pyrophori: iloy. 
magnetic copper alloy containing no iron, tar.slum 
manganese, chromium, 75 per cent. silicon alloy, h«:,atite 
cast iron containing only 33 per cent. silicon, yet «: the 
same time no less than 2.03 per cent. graphite. 

The pyrophoric alloy contains 30 per cent. iro:: also 


cerium and other rare metals. The pyrotechnic 4j play, 
on scratching with a file, makes it of spectacular interest, 
“Inert” is a non-magnetic cast iron containing about 





13 per cent. manganese, yet at the same time it is 
machinable. 

From this short summary it will be seen how extra- 
ordinary are the ogee of different alloys, and that a 
knowledge of each of the metals of which they are com- 
posed may not necessarily be any guide as to the pro- 
perties when alloyed together. The field is immense. and 
the future progress of the metallurgical world lurgely 
depends ye research which will enable us to correctly 
understand and interpret the laws at work in producing 
these curious results. 

In a useful paper on ‘‘Ferro Alloys,” recently read 
before the Institution of Mining and Metallurgy, Mr. 0, 
J. Steinhardt, Ph.D., F.C.S., points out the importance 
of this subject. With the many metals and alloys now 
at our disposal, the number of useful alloy steels which 
may be produced has been greatly cutentiod. The study 
of these affords a field of such magnitude that it requires 
the ceaseless investigation of master-minds to select those 
combinations which give the desired results with the 
least expenditure. 


III.—Cuemistry AND CHEMICAL LABORATORY 
APPARATUS. 

The chemist is the chief assistant to the metallurgist. 
As we have seen, the composition of an alloy, no matter 
how carefully considered by the metallurgist beforehand, 
may work out in an entirely different manner from that 
expected. All alloys have to go through the furnace, and 
the changes there produced must be submitted to the 
chemist in his laboratory. It is he who informs the 
metallurgist of the ultimate composition of the alloys 
which he has produced. 

The element of predominating importance in the 
metallurgy of iron is carbon, and amongst apparatus to be 
shown are those for correctly determining the 
amount of this element present. 

In addition to apparatus showing carbon combustion 
and ordinary carbon calorimetric methods, there will also 
be exhibited methods of stirring solutions by means of air 
blasts ; the Sartorius balance, which is capable of such 
delicate weighings that it will detect a difference of ,'; of a 
millligramme, or 0.000003527 (i.¢., 5 ooo) of an ounce; 
apparatus for determining sulphur in iron and steel, 
enabling the result to be obtained in from 20 to 30 
minutes, according to the solubility of the specimen. 


IV.—METALLOGRAPHY. 


The microstructure of iron and its alloys is an im- 
portant branch of research to the metallurgist, but it 
must be taken correlatively. Its use is of great value in 
enabling the investigator to form an idea of the structure 
of the metal with which he is working. Dr. H. C. 
Sorby, F.R.S., who delighted everyone at the recent — 
Sheffield meeting of the Iron and Steel Institute by his 
presence when he joined in the discussion on Professor 
Arnold’s paper, little imagined when first describing his 
methods in 1857 what an important adjunct they would 
prove to metallurgy. This is another instance of the 
great value of the work done by the pure scientist to the 
metallurgist. 

This important branch has been followed up by Mar- 
tens, Arnold, Stead, Howe, Sauveur, Ewing, Rosenhain 
and others. : 

The numerous micro-constituents of iron and its alloys 
must necessarily be somewhat puzzling to the uninitiated, 
and, unfortunately, their study has been rendered more 
complex than it need have been. These numerous con- 
stituents, some of them almost christened before being 
born, have bewildered many, but it must not be forgotten 
that the patient researches being carried out by scientific 
men in this country and abroad are bearing good fruit, 
and a less. complex nomenclature is being gradually 
evoly It must be distinctly understood that in the 
study of alloys no one branch of investigation can solve 
the problems met with in metallurgy. “It is by a cor- 
relation of the whole of the facts that true and lasting 
evidence will alone be obtained. ; 

In addition to ordinary microscopes for the examina- 
tion of metallic sections there will be shown this evening 

hotomicrographic apparatus suitable for general metal- 
Losieal work, capable of making magnetic sections from 
25 to 2000 diameters, and for photographing such sections 
at the highest magnifications. ; ’ 
There will also be exhibited typical sections polished 
and etched for examination, as well as the apparatus for 
polishing such sections. 


APPLICATION 


V.—Heat TREATMENT, INCLUDING THE f 
RECALESCENCE 


OF PYROMETRY WITH THE Srupy OF 
PHENOMENA AND OTHER CHANGES. 


(a) Pyrometry.—Such immense strides have been made 
in this branch of science during the last decade that when 
we look back the advance appears marvellous, consivring 
the short time that has been occupied by the work. 

It is buta few years ago that any correct determ::: —_ 
of high temperatures became ible ; chaos is the only 
word suitable to the conditions previously ex!ting. 
Misleading data only increased the confusion. ' rl 

RP 


means of the modern pyrometer, temperatures 








firm busy till the autumn. 
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110" or 1200 deg. Cent. can be determined within a few 
degrees; in fact, Callendar claims that by his research 
inst:ument it is Vs ny to indicate within one-tenth of 
1 deg. Cent. odern advance in metallurgy largely 
depends upon working within extremely narrow ranges of 
temperature in heat treatment, and for this reason our 
debt is great to the scientific men in this and other 
countries who have helped to solve this important pro- 
blem. Four names are specially prominent—Siemens, 
who originated the electric resistance pyrometer ; H. le 
Chaielier, a Frenchman to whom we are all indebted ; 
and Callendar and Roberts-Austen of this country. 

A number of pyrometers will be shown, including those 
of electrical type, both indicating and recording, also of 
optical type; apparatus for calibrating and obtaining 
heating and cooling curves to show the recalescence and 
critical points of iron alloys. 

To give some relative idea of terrestrial temperatures, 
and to show how they compare with those believed to 
exist in the solar regions, a scale will be shown which has 
been prepared upon thermometric lines. This affords a 
simple way of indicating the extraordinary temperatures 
prevailing in our great luminary, and brings home to us 
how gigantic must be the forces at work there. It enables 
us to understand how at such enormous temperatures 
bodies we here know as elements may well be resolved 
with this intense heat into perhaps a few primary 
elements. Biblical language well describes such an ex- 
treme temperature by the expression: ‘‘ and the elements 
shall melt with fervent heat.” 

(b) Recalescence.—This phenomenon and other changes 
produced in iron by heat treatment were discovered by 
Barrett, a representative of pure science. Osmond, of 
France, the Bessemer gold medallist of this year, saw the 
wealth of information which lay in this advance, und the 
beautiful methods of obtaining heating and cooling curves 
he initiated have been invaluable by enabling the metal- 
Jurgist to know how to heat treat in a scientific manner 
the particular type of steel with which he is working. 
Osmond’s work has enabled profound modifications of 
great practical value to be obtained with regularity and 
certainty. 

Recalescence curves will be shown, and the various 
change points will be seen in formation. These changes 
in heating and cooling, many of them occurring suddenly, 
and the phenomenon of recalescence, will be traced by 
means of special apparatus. 

(c) Heat T'reatment.—This branch is really comprised in 
the work of the two preceding subjects, but a brief ex- 
planation of its practical value may be made. 

By means of the pyrometer, which enables a careful 
study to be made of the influence of varying heat treat- 
ments, the metallurgist is able to bring about important 
changes of a physical nature in a manner unknown up to 
the last few years. 

Whilst the human eye has in the past'proved a useful 
pyrometer, it was comparatively feeble, and was alto- 
gether unsuitable for dealing with the requirements of 
modern metallurgical conditions. If surrounding con- 
ditions were never to change, or the human temperament 
did not vary from time to time, or the operations were 
always carried on in darkened rooms, then for certain 
kinds of work the human pyrometer would carry us a fair 
distance, But changes occur in iron and its alloys which 
exhibit no colour guide. As already pointed out, a few 
degrees of temperature may be of vital importance. The 
qualities or types of steel are nowadays so multitudinous 
that in the treatment of them the cleverest human agent 
is useless ; in fact, his observations are often misleading. 
The accurate determination, therefore, of exact tempera- 
tures is now of vital importance, and is becoming more so 
every year. Steel which is worse than useless—nay, 
dangerous—can be transformed into the safest of pro- 
ducts. All this increased knowledge adds to the safety 
and security of the world’s inhabitants. To illustrate and 
describe a tithe of the applications of heat treatment 
would require not a lecture, but a k. 


VI.—Etecrricity In RELATION TO METALLURGY. 


(4) Electric Furnace.—I have elsewhere dealt with the 
probable future of electrical energy as supplied to the 
more important branches of metallurgy. such as smelting 


iron ore, the production of steel, and other directions. 
A number of small laboratory furnaces worked by 
electric energy will be shown, including those used for 


heat treatment and melting purposes. 

()) Electrical and Magnetic Qualities and Measurements. 
—Itis not unnatural that the most magnetic metal known 
—1ron—should offer problems of profound interest to the 
Scientific investigator; beyond this, the study of the 
electrical and magnetic properties of iron and its alloys is 
of the greatest practical value ; in fact, if the magnetic 
properties of iron were taken away, the world would lose 
a great part of its artificial illumination, for electric 
energy, practically speaking, could not be generated. 

® range in magnetic capacity varies in an extra- 
ordinary manner, from practically nil in the iron- 
Manyanese alloy to pure iron, the most permeable and 
magnetic metal known. 

!/-termination of magnetic capacity, permeability, and 
resistance, are therefore of great importance, for the 
electrical engineer largely draws upon iron for the con- 
Struction of his machinery. The many complex instru- 
a ‘ts and apparatus now used make it impossible to 
“iow more than a few of the simpler ones used in the 
testing of iron and steel. 


VII.—Testine or Various Kinps. 
e here enter upon a domain in which the civil 
r neer is largely interested. Whilst he may not in a 
Girect form concern himself so much about the manner 
in which the material brought to him by the metallurgist 
s produced, he now takes great interest in its properties. 


\ 


He inquires how it will stand in everyday service under 
shock, wear and tear, atmospheric influence, and other 
conditions to which it may subjected. He properly 
says :—‘‘ These wonderful tests are very well, but can you 
always produce them regularly? Is the material econo- 
mical in practical use?” He also asks other questions of 
a like nature. He must not be too exacting, however; 
for a friendly word of encouragement from the user to 
the metallurgist has the greatest influence in spurring 
him on to meet the increased severity demanded b 
modern conditions, even if he at first fails. Bessemer’s 
first rails were laughed at, and yet to-day statistics tell 
us there are 525,000 miles of single track of railway in the 
world, or a total length of considerably over 1,000,000 
miles of rails. This means there is a total of about 
71,676,000 tons of rails in use at the present time, most o 
them made by the Bessemer process. , 

May I here say a word to the civil or mechanical 
engineer? Be patient with the metallurgist ; give him a 
helping band. hen designing your machines, or draw- 
ing up your specifications, call him into your counsels, and 

ou will assist him to meet your requirements, thus 

nefiting yourself. It is for this reason that standardisa- 
tion of tests must prove of great value, and hasten pro- 
gress in this country. Unfortunately, we are often too 
apt to be suspicious of what is new, in this respect being 
somewhat behind our American cousins. 

Mechanical properties, as they are usually termed, have 
in the past largely consisted in the determination of 
tenacity and ductility by the static method. New types 
of tests are, however, springing up. They represent an 
attempt to test material under conditions more nearly 
approaching those of actual service; for example, under 
vibratory, alternating, shock, bending, and shearing 
stresses. : 

me gercony for tests of this kind necessarily occupy 
much space, and cannot well be exhibited, except in a 
testing-room ; but the various machines u are now 
becoming well known. They include those of Arnold, 
Guillery, Avery, Frémont, Izod, and others. é 

Test-pieces broken by some of the above methods will 
be shown, which open up quite new fields for research. 
They prove that it will not do to rest content with 
ordinary static tests, useful as these are, for they do not 
throw sufficient light on many important facts met with 
in practical everyday work. ; 

To show the manner in which an ordinary static test 
may mislead, the following interesting experiment was 
carried out. Mild steel of best quality, containing C 0.12 
per cent., Si 0.02 per cent., S 0.02 per cent., P 0.02 per 
cent., Mn 0.28 per cent., was obtained; this in its 
properly prepared condition possessed the following 
Gouaied properties :—An elastic limit of 16 tons per 
square inch, a tenacity of 28 tons per square inch, an 
elongation of 35 per cent., and a reduction in area of 
65 per cent. Under the notch or nicked test this bent 
double cold, 1s shown in the specimens exhibited. 

Portions of the same steel were heated to about 1200 deg. 
Cent., and allowed to cool slowly. The results were as 
follows :—Elastic limit, 9 tons per square inch ; tenacity, 
22 tons per square inch; elongation, 46 per cent. ; 
reduction in area, 64 per cent. ; 

It would naturally be assumed, with a rise of 10 per 
cent. in elongation—that is, to the high figure of 46 per 
cent.—and the excellent reduction in area of 64 per cent., 
that the material would be in a still better condition to 
resist shock than the original specimen, but under the 
dynamic shock or notch test, remarkable to say, it 
snapped like cast iron, not even bending 1 deg. eta 
test-piece of the same size and from the same material 
not nicked bent double cold under shock. This is a most 
curious result, and shows how careful users of steel should 
be in its heat treatment, as, without doubt, brittleness can 
be developed, under certain conditions, at much lower 
temperatures than the one above mentioned. It is also 
clearly seen that the existence of the bad qualities, brittle- 
ness and low resistance to shock tests, are not shown by 
the use of ordinary tensile tests. 

There is no doubt that careless and improper heat 
treatment, either originally by the maker, or afterwards 
by the user, are largely accountable for most of the 
so-called mysterious failures of boiler-plate and other 
steel for structural purposes, and yet the existence of the 
defects or peculiar brittle structure is not detected by the 
usual tensile tests. 

It may be mentioned that, under these notch testa, 
‘*Resista,” the curious nickel-manganese-iron alloy de- 
scribed elsewhere, uired not only twice the usual 
energy to produce bending, but also bent double unbroken, 

A useful adjunct for ascertaining the hardness of con- 
structive materials is that introduced by Brinell, whose 
simple but effective plan of indenting the material to be 
examined under a definite pressure by means of a hardened 
steel ball gives ve’ valuta results. This indentation is 
duly measured with a reading-micrometer, and classified 
under its hardness number on the Brinell scale, accord- 
ing to the position. It varies in the case of Swedish 
charcoal-iron from a hardness number of 90 to about 800 
in that of hardened steel, It is surprising to find so much 
useful information can be obtained from such a compara- 
tively simple test. The hardness number does not tell us 
all we want to know, but in conjunction with other 
physical or mechanical qualities it gives a useful idea of 
what will be certain special qualities of the metal tested. 

Fatigue tests are well brought out by the Arnold alter- 
nating-stress machine. This gives excellent results in 
connection with mild and other kinds of steel. 

An important branch of industrial p depends 
upon the ironfounder—a technical man of whom little is 
heard. In this connection it may be interesting to call 
attention to the useful work being carried on in America 
by the Foundrymen’s Association, which is doing its 





utmost to introduce suitable standardisation tests there, 





A similar association has been founded in this country, 
and is doing good work. Aage standard tests adopted 
in America is the Keep method of preparing test-bars in 
the foundry, including the simultaneous determination of 
shrinkage, chill, and strength. His apparatus and a set 
of test-bars produced will be shown. 


VIII.—Tests at Liquip Ark TEMPERATURES. 

A new branch of investigation has appeared recently. 
It is that of the examination of the properties of iron and 
its alloys at iv rgpeane | low temperatures. This research 
has been made possible by the work of our honorary 
member, Sir James Dewar, to whom our thanks are due, 
not only for having made it possible to uce liquid air, 
but for the means suggested for carrying out these tests 


f|to which I refer. Although scarcely coming under 


mechanical tests of an ordinary nature, this research 
— @ position so peculiarly its own that it seems 
wo while to make a brief reference to it. Those 
interested will find a full account in my Pe r to the Iron 
and Steel Institute, read in May, 1905. any remark- 
able properties of iron alloys, which can be arrived at in 
no other manner, are brought out by these scientific 
investigations. 

he extraordinary embrittling effects in most cases of 
liquid air, representing a temperature of — 182 deg. Cent., 
is, fortunately, not generally met with on our globe ; but a 
serious accident recently occurred abroad owing to the 
breakage of a steel rail in service under conditions of low 
temperature. It would appear, therefore, that this new 
branch of research has an important practical bearing. 

Further, by an examination of the properties of iron 
and its alloys at liquid air temperatures, many curious 
physical facts have been brought to light. The purest 
and toughest wrought iron at this low temperature 
becomes as brittle as hardened steel, and is easily broken. 
The temporary nature of this brittleness is shown by 
allowing the specimen to return to ordinary temperature, 
when its ductility is restored. ° 

Although in most cases embrittling effects follow on 
immersion in liquid air, there are several notable ex- 
ceptions, including an iron-carbon-nickel alloy, which 
increasés in tenacity to nearly three times its original 
strength, whilst quite a considerable degree of ductility 
still remains ; in an iron-nickel-manganese alloy, not only 
does the tenacity increase from 49 tons to 75 tons, but the 
ductility rises from 42 per cent. to 57 per cent, 

The effect of liquid air, too, upon the reversibility and 
irreversibility of various special steels is most curious. 
Nickel steel containing 20 per cent. of nickel, which is 
non-magnetic, or feebly so, at ordinary tensperatures, 
becomes considerably magnetic at 182 deg. Cent., and this 
property is retained on reaching ordinary temperature 
again. Thus the specimen indicates a transformation on 
cooling which is not modified on re-heating over the same 
range. The alloy is found to have expanded permanently 
during this treatment. The only alloy not affected in its 
non-magnetic properties is the special alloy of iron and 
manganese before referred to. 


IX.—ExXPansion COEFFICIENTS. 


A fascinating line of research is opened in the study of 
the peculiar behaviour of different iron alloys, and the 
examination of their contraction and expansion behaviours 
over a range of temperatures from — 200 deg. Cent. to 800 
deg. Cent. Experiments will be shown to illustrate this. 

By means of the ingenious Bonniksen measuring appa- 
ratus, known as the dilatometer, these qualities can be 
quickly and readily determined. Expansions as emall as 


10,00 1. on & length of 1} in. are read in a few seconds, 


and an arrangement of the apparatus enables this to be 
determined upon specimens at temperatures varying from 
that of liquid air up to several hundred deg. Cent. 

As research on this subject is at present in progress, no 
definite conclusions can be drawn; but Guillaume, in 
France, has discovered that a nickel-iron alloy containing 
36 per cent. nickel has the very small coefficient of 
0.0000015, as compared with 0.000011 for ordinary steel. 


X.—COoncLusIon. 


In concluding these remarks, it will not be difficult for 
my audience to understand how impossible it is to convey 
in a brief address like the present an adequate idea of 
either the immense development of the modern metallurgy 
of iron and steel, or of the problems met with on the 
manufacturing side. No industry has progressed in 

ter ratio, and looking forward to the future, it can 
gen of said that, apart from some cataclysm unforeseen 
by any human eye, this increase is bound to continue, so 
that by the end of the first half of the present century the 
output of iron will almost certainly be not far short of the 
startling figure, as it now appears to us, I mentioned last 
year in a presidential address—namely, 100,000,000 tons. 

The scientific side of metallurgy is always advancing, eo 
that. by the combined aid of science and practice we ma 
confidently look forward to the metal iron, with which 
have to-night tried to deal, continually proving of in- 
creasing benefit to mankind. 

Finally, as Lord Rayleigh bas aptly said, progress is 
not so much a matter of acquiring scientific knowledge as 
of getting imbued with the scientific spirit. It is this 
which will enable us to deal satisfactorily with our 
unsolved problems. : 





A Sxrprrnc AMALGAMATION.—The Moss Line and the 
Ellerman Line have acquired the steamers and business 
of Bell’s Asia Minor Steamship Company, whose steamers 
have been trading for many years between Alexandria, 
Cyprus, and the Syrian coast. The new combined under- 
taking will be called the Asia Minor Steamship Com- 

ny, Limited. the Moses and Ellerman Lines 
_ regular liners trading between Liverpool and the 
Mediterranean, Turkish, and Egyptian ports, 
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THE SPEED AND RATING OF MOTOR- 
BOATS. 


The Speed of Motor - Buats and their Rating for Racing 
Purposes.* 


By Linton Hopa. 

Ir is with considerable diffidence that I have ventured 
to bring before the members of this Institution a few 
details in connection with motor-boats and their rating 
rules. I feel that it is at best an unimportant matter, 
which can only interest a few naval architects, who, like 
myself, have taken up this particular branch of the sub- 
ject. I trust, however, in view of the t possibilities 
in the direction of high — which the use of the 
internal-combustion engine has opened up, that I shall be 

ardoned for attaching some value to the data obtained 

rom the racing of motor-boats, as the results of this 
racing may have some influence on the design of vessels 
of the torpedo-boat type in the future. : 

That motor-boats are likely to be of service for naval 


only, as against the three on the steam-launch. She 
was, therefore, quite as useful as the other, and had the 
advantage of being much faster and lighter with a smaller 
crew ; added to which, she was noted for her reliability 
and regular running. This will, I think, show that, at 
any rate for picket-boats and such small fry, the motor- 
boat can show a marked superiority over the steamboat 
in speed, weight, and ease of handling, to say nothing of 
the reduction in machinery s 4 

I will now endeavour to ew that motor-boat racing 
has some definite use, and that it is not a mere craze of 
the moment. Thereason why motor-boat races are useful 
is that, unless a new type of engine, such as the internal- 
combustion motor, is tried to breaking point in races, its 
development would be a matter of many years, and, even 
then, it isa question whether anything would find out 
the weak spots of design and construction so thoroughly 
as the strain and keen competition of racing. It may 
said that a racing motor-boat is only a flimsy affair, just 
strong enough to hold together for a race or two; but 





this paring away of every superfluous ounce of weight, 





sides connected by quarter circles at the bilges. This 
form of section is carried right aft, and for some on. 
siderable distance forward, where it gradually merges 
intoa compromise between a fiattened U and a blun: y, 


Her present curve of sectional areas isa curve of ¥. :sad 
sines minus 9 per cent. for the fore body, anda «ire 
of versed sines minus 7 per cent. for the after body, «he 
generating circle being placed at 0.51 of the ov-:.)] 
length from the stem. She was designed for a disy.!.\0. 
ment of 20ewt., but the weights of machinery give. me 


when designing the boat proved to be considerably »n.Jer 
the actual weight of the complete engine and access«~ os 
which exceeded the estimated weights by some 5 «wt 
The weight of the steel hull also exceeded the estimated 
weights by over 1 cwt., as it was found impossill< to 
obtain ready-made angle-bars of the required size fr the 
frames ; consequently, we had to do the best we coo|d. 
and use frames of a total weight of about 50 per cent, 
more than we had intended. The frames are in. by ; in. 
by 4 in. angles, spaced 1 ft. centre to centre, instea’ of 
4 in. by 4 in. by yy in., spaced 6 in. centre to centre, as | 
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WETTED SURFACE (50S0.FT, MIO-SECTION2:9 SQ.FT, PRISMATIC CO-EFT*S546. ‘ 


“ 
NAPIER 1." 
LENGTH-39-9 FT., BEAM-5-0OFT,, DRAFT wuis>O-6S fT, 
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LINE OF FLOTATION AT 25 KNOTS. 
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“HUTTON Il” 
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DISPL ACEMENT-2-S3 TONS, POWER=140 B.H.P AT 1150 REVS. SPEEO-81-5 KNT. 
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Fig. 11. 



















purposes is, I think, proved by the keen interest taken 
in them by our most noted pengodo Sa builders— Messrs. 
Thornycroft and Co., Limited, and Messrs. Yarrow and 
Co , Limited. Both of these firms have expended an enor- 


these craft, and have obtained highly successful results. 

_ To show that the internal-combustion engine has made 
it possible to obtain a great increase of speed as com- 
pared with the best results obtained from steam, I will 
take as an example the ‘eputed fastest 30-ft. steam- 
launch on record. Her power is stated to be about 110 
brake horse-power, her displacement 2.75 tons, and her 
best speed 19 knots, which is, no doubt, an excellent per- 
formance for a boat with lean ends and a large mid- 
section. On the other hand, we have a 26-ft, motor-boat, 
Rapi¢re, of approximately 1.2 tons displacement and 
110 brake horse-power, with aspeed of 25.5 knots. There 
is no doubt that the latter t was a far superior 
design for high speed, and she obtained an increase of 
34 per cent. in speed for the same power on 4 ft. less 
length, but with only 44 per cent. of the other's dis- 
placement. Rapire proved herself to be an able sea boat, 


and quite strong enough ; while she was run by two men 


* Paper read before the Institution of Naval Architects, 
April 5, 1906. 


| while it may make that particular boat too short-lived 


| for commercial purposes, does more to teach sg engineer 
rec. 


| the exact stresses and strains which are to 


had specified. The plating is 20 gauge steel, with the 
exception of the keel-plate, which is 14 gauge. No doubt, 


oned | if we had succeeded in obtaining the lighter frames, and 


| with than years of ordinary running with a big margin | had been able to space them half the distance apart, 


| eee of the hulls, as the following examples will 
show :— 

“* Napier I.” (1903).—This boat (Figs. 1 and 4, above) 
was one of the pioneers of the present racing motor-boats 
in this country, for she was the first 40-ft. racer ever built 
}in England. The year 1903 saw the inauguration of motor- 
boat races in Great Britain with the first race for the 
Harmsworth Cup at Queenstown, and it was to~defend 
this cup that I was commissioned to design Napier I. 
The cup race itself lost a great deal of its interest owing 
to the breakdown of the only foreign competitor just 
before the start, and to the fact that the other two British 

Scolopendra and Durendal, were only 30-footers, 
while ry oe T. was a 40-footer, with more power than 
either of the others, which enabled her to win easily. 

On referring to the design of Napier I., it will be seen 
that she is a canoe-shaped boat so far as her deck plan 
and water-line are concerned, and that the latter is rather 
full forward compared with the later boats. She is ex- 
tremely flat-bottomed and wall-sided, her mid-section 





being composed of three straight lines for the bottom and 








mous amount of time and money in experimenting with | of safety. The same arguments apply to the design and | she would have been a better boat; but in any case I do 


not think that steel can compete for a moment with wood, 
on the score of strength for weight, in these small |oats. 
The main strength of the boat is in the pair of deep fore: 
and-aft girders which extend from end to end of the hull, 
carrying the motor, clutch gear, and the thrust ; and I 
believe she was one of the first boats to be built with the 
idea of utilising the engine bearers as the main longt- 
tudinal strength of the hull in place of the ordinary keel 
construction. The motor is a four-cylinder Napier, of 
about 66 brake horse-power. It ran fairly well, and, 
considering its very moderate power, drove the bout =: 
reasonably speed. She had, I believe, a two bladec 
propeller, in. in diameter, during her first — yo 
racing ; but as the propeller was fitted while I was abroad, 
I was never able to examine it, or to obtain any acc one 
details as to pitch and blade area. Her best race 7 - 
is 18.88 knots over a course off Ryde, which inches 
several sharp turns, so no doubt she actually touched 
mean speed of 19 knots. Probably her best speed on & 
measured mile under favourable weather conditions 
would be about 194 knots, 
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‘ Legru-Hotchkiss” (1903).—This boat (Figs. 5 to8, page 
635) was originally known as Gardner-Serpollet, and was 
designed by me at the end of 1903 for M. u, of Paris, 
being built in his own workshops, by men specially sent 
over by Mr. Saunders, of Goring. She was built of four 
thicknesses of mahogany and cedar, on the well-known 
Saunders sewn system, and has, I believe, shown no signs 
of wear after two years’ very rough treatment. Like 
Napier I., she has the long and deep engine-bearers forming 
her chief longitudinal strength ; but in design she’ varies 
considerably from the earlier boat, having a much finer 
entrance, rounder bottom, with broader and flatter sec. 
tions right aft, the greatest breadth on the water-line being 
at about 0.63 of the length from the stem, instead of (.57, 
as in Napier I. Her curve of areas as originally designed 
was also different, the generating circle being placed in 
the centre, while the after body was fuller, being a com. 


CURVES OF PERFORMANCE - 


“HUTTON 11” 


Fig. 13. 





Fi vq. 14. 


in. Knots 


Speed 


o 
COQ) 


promise between a curve of versed sines and a trochoid 
minus 5 per cent., the fore body being a curve of versed 
sines minus 7 per cent. Her present curve of areas is a 
curve of versed sines minus 34 per cent. for the fore body, 
and a compromise between a trochoid and a curve of 
versed sines minus 6 per cent. for the after body; the 
generating circle being moved still further aft. She was 
designed for a displacement of 2.5 tons, and was originally 
fitted with a Gardner-Serpollet steam-engine ; this, how- 
ever, proved unsatisfactory, her best speed under steam 
being only about 16 knots, although the engine was stated 
by the makers to be capable of developing anything up to 
300 or 400 horse-power. The steam-engine was then 
removed, with all its cumbrous accessories of generator, 
condenser, &c., and a pair of four-cylinder petrol motors 
were installed in its place. During the early part of 1905 
she did nothing much, although she showed on several | 
occasions that she would have a good turn of speed when 
taned up. However, by August last she was in 
running order, and in the Rondet Saint Trophy race, 
Trouville to Honfleur and back, she attained a mean 
speed of 26.58 knots, the mean revolutions of the motor 
being 780 per minute. The maximum brake horse-power 
of the two motors is 170. ’ 
In a subsequent trial on the Seine, Legru-Hotchkiss 
attained a speed of 29.68 knots over a distance of five 
nautical miles, the speed of the motor being 915 revolu- 
tions per minute. This is considerably in excess of any 
Speed hitherto attained by motor-boats, the best previous 
record being, I believe, 28.19 knots over one nautical mile, 
by the 50-ft. Dabonnet, with 300 horse-power. 
In comparing these two performances of 26.58 and 29.68 
knots, it should be noted that the propeller is 274 in. in 
dian.cter and 49 in. pitch ; the slip at 26.58 knots with 





SPEED (xnors) 


MARINE MOTOR ASSOCIATION TIME 


ood 
lon boa: 


780 revolutions is just under 16 per cent., while at 29.68 
knots and 915 revolutions the slip is 19} per cent., show- 
ing an increase of over 34 per cent. slip in 3 knots ; 
whereas in the case of a similar boat the slip hardly 
varies between 22 and 25 knots. The two motors are set 
in tandem, and consist of eight cylinders of 180-milli- 
metre bore, or 39.4 square inch piston area, and 0.56 ft. 
stroke, the power under the Marine Motor Association's 
rule being 137.7 M.P. at 780 revolutions, and 161.5 M.P. 
at 915 revolutions. 

“* Hutton IT.”—In the autumn of 1903, I designed this 
boat (Figs. 9 to 12) for Mr. J. E. Hutton. She was designed 
fora pair of 140-brake horse-power motors and twin-screws; 
but owing to the machinery weights having exceeded the 
maker's estimates, the motors were found to be much too 
heavy for a pair to be used, and it was therefore decided 
to alter the internal framing of the boat, and fit a single 





40FT RACING MOTOR BOATS 


“LEGRU-HOTCHKISS” 





= Best Pace Records. Q=Measured 


motor in her. She is a very strongly-built boat, with 
single skin riband carvel cedar planking, § in. thick at 
the bottom, and } in. at the sides, with steamed timbers 
of rock elm § in. by ? in., spaced 4 in. centre to centre, 
bent right round under the keel, and scarphed along the 
centre line of the deck. She had originally three lines of 
deep girder engine-bearers extending throughout her 
length, of 2 in. Oregon pine, about 16 in. deep at the fore 
end of the motors, one of them forming the keel. When 
it was decided to abandon the twin motors, the deep 
internal keel or central engine-bearer had to be cut away 
to within 3 in. of the skin for some 8 ft. or so, to make 
room for the single motor amidships. Two short supple- 
mentary engine-beds were then fitted. on the oak floor 
frames, and connected with the main fore-and-aft girders, 
which were now too far apart to carry the motor. The 
engine was placed 3 in. to port of the centre line of the | 
boat, giving her a slight list, which just counterbalanced | 
the effect of the propeller, and prevented any list to star- 
rd when the clutch was thrown in suddenly. She has 
proved herself an excellent sea boat, and runs remarkably 
cleanly. 

Hutton II. has a six-cylinder Hutton motor of 140 
brake horse-power at 1150 revolutions ; and the diagram, 
Fig. 13, above, shows her curve of brake horse-power 
and revolutions at various speeds, speed and brake horse- 
power, speed and revolutions, motor power and speed, 
motor power and revolutions, slip and revolutions, and 
slip and speed. A similar set of curves is also shown for 
Legru-Hotchkiss, and I would draw attention to the 

t difference in curves of slip and speed of these two 
ts. Hutton IT. has a totally different curve of sectional 
areas from either of the previous boats, the generating 





circle being placed further aft—viz., at 0.67 of the length. 


The fore body is a curve of versed sines minus 18 per 
cent., and the after body is a similar curve minus 34 per 
cent., the original length of the two complete curves 
pee manety the same, and their combined length equal 
to 54 ft. 

| I think the poapeiiens of power to displacement in 
| these examples show that internal-combustion motors 
| have great advan over even the most modern forms 
of steam-engine, when high speed and lightness are re- 
quired in small craft; and as all the fastest motor-boats 
have been produced entirely through the keen competi- 
tion of international racing, I think that it is only reason- 
able to admit that this racing is doing useful work to- 
wards the evolution of aorenees boats. 

It is obvious that, if motor ta are to race, they must 
have rules to race under, with a governing body to formu- 
late the rules, and to act as a Court of Appeal in all cases 
of protests and disputes. Such a body already e> ists for 
sailing yachts in the Yacht Racing Asssociation; but, 
naturally, motor-boats were quite out of their line ; con- 
sequently, it became necessary to found a separate associ- 
ation on somewhat similar lines. 

In the autumn of 1902, Mr. E. H. Hamilton (editor of 
the Yachtsman), at the suggestion of Mr. A. F. Evans 
and myself, called a meeting of those interested in 
motor boats, which resulted in the formation of the 
Marine Motor Association. The whole of the winter of 
1902-8 was occupied with constant meetings of the rule 
committee, among whom were several well-known yachting 
and motor experts, such as Captain du Boulay and Mr. 
Basil Jay, who devoted an enormous amount of time and 
attention to the subject. The chief difficulty lay in 
devising a suitable rating formula and scale of time 
allowances, to enable boats of various sizes and powers 
to race ether on some sort of equality. This was 
rendered all the more difficult by the entire absence of 
any reliable data of the performances of these craft, there 
being very few of them in existence in this country at 
that time. It was generally agreed that a rating rule 
should tax all speed-producing elements, and put a 
premium on displacement. I therefore suggested the 

> 
Lx P_ rating, which was finally ac- 


| 


following formula :— 


cepted. In this formula L = length over all, P = motor 
power, or M.P. (an empirical equivalent to B.H.P.), and 
A = immersed sectional area at the point of greatest beam. 
| This rule was also adopted by the American Power-Boat 
Association, a sister body formed in the United States 
| a few weeks after the Marine Motor Association. With 
regard to the scale of time allowances, it was generally 
| supposed that the time scale should be based on the 
assumption that the speed would vary as the fifth or 
| sixth root of the rating, and, as the American Association 





, CURVE OF SPEEDS & RATINGS 


Speed in Knots. 


produced a time scale based on the sixth root of the rating, 
it was decided to use it in this country for the season 
of 1903, and until further data were available. 

The first year’s racing under this rule and time scale 
did not show any great defects in either ; but the racing 
in 1904 proved that either the rule or time scale must be 
radically wrong somewhere, as all the higher powered 
boats were winning by something like double the time 
they were allowing to the low-powered boats. It was also 
evident that length was being taxed too heavily as com- 
pared with power. For example, a boat of, say, 20 horse- 
power, 40 ft. in length, and 24 square feet sectional area, 
was not nearly so fast as a boat of 40 horse-power, 20 ft. 
in length, and the same sectional area, although under 
this rule they both rated the same. 

It was not the intention of the Marine Motor Associa- 
tion to favour high-powered boats in this manner in their 
general racing ; in fact, as the principal race of the year 
was for boats with unlimited power, it was thought 
advisable to alter the rule in such a manner that the ex- 
tremely high-powered boats would be taxed heavily in 
comparison with those of moderate power and useful type, 
when racing together on time allowance. The alteration 
of the time scale was such a difficult matter with so little 
data that it was decided to alter the rule only, to suit the 
existing time scale as far as possible, basing the alteration 
on the results of the year’s racing. 

The following rating rule was adopted in 1905, and is 
now in use— ve 


It appears probable that the tax on length is rather too 


A ) + /L = Rating. 
light, and that on power too heavy; it must, however, 
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be borne in mind that it was essential to have a formula 
free from any complicated detuils, so that anyone with 
the slightest knowledge of figures could work out a boat’s 
rating in a few minutes. 

There is no doubt that the new formula is an improve- 
ment on the old one, many of the races having resulted in 
close finishes on time allowance ; but, in spite of occasional 
good races, there were many others in which the time 
scale worked badly, and in all cases it appeared now to be 
unreasonably hook on the high-powered boats, although 
it worked fairly well with boats of moderate power. 

As soon as the racing was over for 1905, I collected all 
the race reports and results of measured-mile trials of 
motor-boats obtainable, and set out these performances 
on a scale of ratings, as shown in Fig. 14, page 637. The 
upper portion of this diagram shows the various ratings 
from 500 to 10,000, and on the lower part ratings from 4 
to 506 ay my to a scale of 20 to 1. The speeds in knots 
are shown hwy horizontal lines, ranging from 4 to 30 
knots ; the black dot surrounded by a ring against a boat’s 
name denotes that this performance is her best obtainable 
race record, while a heavy black ring denotes a measured- 
mile trial. The few results marked by two thin rings 
denote speeds in accordance with the owner’s statement. 


List of Boats, with their M.M.A. Rating and Speeds. 




















Best 
Best Race 
_—— Record. 
Name. - & 
z z 
: be ; _ |e 
< S126] 3 ; 
ol a 3 5182/3 | ss 
~ : a it = | 35 
=] a EJ a <i 
Sadia. . «. ..| 84.00] 5.00 7.24 | 6,20! 692.0 
De Dion II. ..| 25.00 3.89) 11.15 oe ee 6.00 | 600.0 
Sylvia .. ..| 20.00 6.81 15.56 6.60 | 545.0 
Kromhout ..| 40,00 | 13.78) 16.74) 7.00} 514.0 
Napier Major ../ 45.00} 15.08) 17.84) .. in 6.24 | 577.0 
Wyvern .. ..| 80.00} 8.00) 18,50] 6.80 | 529.0 
Cornubia ..| 25.00} 6.50) 18.63) 7.40 | 486.0| 7.20 | 500.0 
Mollihawk II. ..| 73.00 | 30.00) 22.56) 7.00 | 514.0 
Mitcham ..| 22.60] 10.30) 25.15) .. P 6.75 | 533.0 
Ludo (1). . | 26.33) 7.83] 34.00] 7.40] 486.0 
St. Helena ..| 35.00} 15.15} 34.75) .. +. 7.54 | 477.0 
Betty... ..| 30.00} 7.81) 26.17) 830) 434.0 
Iblis os . | 25.00} 10.15} 39,09 ‘ <3 8.72 | 413.0 
Hebe (1) ..| 30.00} 11.64) 48.89) 8.73] 410.0 
Takumono ..| 21.40] 10.08) 41.6") .. as 9.52 | 378.0 
Gardner.. ..| 32.50} 15.12) 538.80) 10,00} 360.0 
L’ Aigion ..| 42.00} 24.00) 57,90) 8.70 | 413.5 
Nan = .| 25.00} 10.50) 568.50) 10.0) | 360.0 
Ludo (2).. ..| 25.83} 11.20) 64.74) 9.94 | 362.0 
Hebe (2) ..| 30.00 | 13.72} 65.80) 10.26 | 351.0 
Hebe (3) ..| 30.00} 15.34) 80.89) 11.54) 312.0 
Elgiva .. ..| 26.00} 16.58) 85.1 = = 11.47 | 3140 
t.udo (3) . ..| 26.83} 14.27) 102.00] 13.30 | 270.0 
Revolution ..| 80.00} 20.11) 118,61 “a s 11.00 | 325.0 
Hebe (4). . . | 30.00} 18.56} 116.00 | 12,00 | 300.0 | 11.58 | 311.0 
Pollywog ..| 30.00 | 22.56) 120.58) 11.25 | 320.0 
Maudslay ..| 30.00 | 23.91} 143.00 | 12.00 | 300.0 
Iris ag ..| 80.00 | 22.66) 153.30) 10.50 | 343.0 | 10.00 | 360.0 
Mendelssohn 21.30} 13.6€) 163.30) .. - 13.00 | 276.0 
Delahaye VII. ..| 30.00 | 21.83) 188.78/ 1°.50 | 288.0 
Albicore ..| 40.00} 26.10) 191.48) ., .. | 14.90 | 242.0 
Javelin .. ..| 25 00) 24.65) 193.70) .. rr 13.00 | 276.0 
Scolopendra I... .| 30.00} 20.34) 215.50 | 15.40 | 234.0 | 15.20 | 236.0 
Emil Capitaine | 60.00) 58.37) 220.80) 10.00 | 360.0 
Pallas .. .-| 28.00} 29.02) 314.92; .. aa 15.45 | 283.5 
Baby II. . ..| 30.00} 35.64) 316.29; .. ‘- 12.06 | 299.0 
ae ney ..| 80,00 | 43.07) 611.70; .. .. | 17.65 | 204.0 
apier Minor ..| 35.00} 73.00) 1423.50) .. -. | 20.30 | 177.5 
Napier I. (1903) | 39.90| 66.40) 1641.00) .. .. | 18.88 | 190.5 
Napier (1905) ..| 39.40| 73.00) 2191.00; .. .. | 20.20) 178.0 
Mercedes IV. ..| 39.40 |100.00) 2506.30; .. .. | 22.50] 160.0 
Trefie 4 Quatre | 32.80| 75.00) 2818.20; ., «+ | 23.24) 155.0 
Hutton II. (1) ..| 39.90 |114.8 | 4000.00 | 21.82 | 165.0 
Hutton IT. (2) ..| 39.90 |120.6 | 4413.70 | 22.93 | 157.0 
Legru-Hotchkiss 
Gh). -Fs5 ..| 89.40 | 187.7 | 5841.46; .. «. | 26.58 | 135.4 
Hutton II. (3) . .| 39.90 | 126.8 | 4922.00 | 24.04 | 150.0 
Hutton II. (4) ..| 39.90 | 182.1 | 5294.30 | 25.10 | 143.4 
Rapiére .. --| 26.20} 110.0 | 5505.10; .. we 25.50 | 141.0 
Napier IT. «| 40.00 | 146.0 | 6276.30 | 25.84 | 139.0 | 23.75 | 151.5 
Legru-Hotchkiae 
(2) faa ..| 89.40 | 161.5 | 8032.00 | 29.68 | 121.3 


























The performances of forty-one boats of all sizes and 
descriptions are shown on this diagram, and I think it 
will be admitted that the curve of time allowance is based 
on a fair mean of the actual speeds, according to the 
ratings of the various boats, although this curve is neces- 
sarily only an empirical one. 

The time allowance curve is theoretically the number 
of seconds which each boat will take to cover a sea mile, 
but this can only be correct in practice when she is 
running at a speed suitable to the formula. It would ap- 

r impossible to devise a formula which would take 
into account all the variations of a boat’s speed for dif- 
ferent powers, to say nothing of the effects of good or 
bad propeller and hull cage For this reason it is only 
possible to obtain a formula which will give a mean of 
each boat’s speed for rating, and this I think the present 
rating rule does fairly well, although I am well aware that 
it leaves much to be desired. 

The method of rating the power of the motor is also 
based on a mean of performances, and, although it slightly 
under-rates the motors which use a high compression, it 
ap to answer its purpose in most cases. 

The formula is as follows :— 


Ax 


‘ xR M.P., or motor power. 
A = total piston area of allcylinders in square inches ; 
S = stroke in feet ; ; 
R = maximum revolutions per minute ; and 

C = 1000 for 4-cycle, and 600 for 2-cycle motors, 








These constants are based on the assumption (derived 
from.a large number of examples) that for a 4-cycle motor 
the mean effective ure in the cylinder is 66 lb. to the 
square inch, and 55 Ib. in the 2-cycle motors under ordi- 
nary racing conditions. ‘ 

he chief advantage which a rating rule of this sort pos- 
sesses over an ordinary handicap is that, while a handicap 
does patios whatever to encourage improvements in 
design of either boat, motor, or propeller, a rating rule at 
once puts a direct premium on the superiority of all or any 
one of the three. This is apparent, if we consider that a boat 
of any given rating is assumed by the rule to havea certain 
maximum speed; therefore, any improvement in this 
speed is all in, as it is absolutely untaxed. A 
handicap, on the other hand, is based on the boat’s actual 
performance, no matter how bad or good that may be. 
Consequently, there is no encouragement in handicap 
racing to get a faster boat for a given size of hull and 
motor, as she will only be penalised for her increased 


speed. 

The adjoined list gives details of all the boats referred 
to in Fig. 14, and I would point out that they include a 
53-ton auxiliary yacht of large displacement, several 40-ft. 
racers, yachts’ launches and river-launches. The engines 
include 2 and 4-cycle motors using petrol, paraffin, and 
suction gas, and ranging from 3 to 165 M.P. In justice 
to the suction gas-motor, I must point out that the appa- 
rently poor performance of Emil Capitaine is due to the 
fact that the power rule does not rate her suction gas- 
motor fairly, in assuming a mean effective pressure of 
66 lb., as, in this case, it is probably only about 30 lb. Some 
ae motors do not show very well for the same reason ; 

ut as a boat fitted with a Gardner paraffin motor is one 
of the best performers among the low powered boats, it is 
clear that paraffin motors need not have any lower mean 
effective pressure than petrol motors, if well designed. 

In conclusion, I must apologise for taking up so much 
valuable time with this paper ; but I trust that the sub- 
ject will in future produce more interesting papers from 
abler hands than mine. 








AMERICAN ENGINEERS. AND TxESSIDE.—In the latter 
part of July, a large party, comprising members of the 
American Institute of Mining Engineers, will attend the 
conference of the Iron and Steel Institute in London. 
It is proposed by the Council of the Iron and Steel Insti- 
tute that the members of the American Institute of 
Mining Engineers should visit the principal iron and 
engineering districts in this country, and Teesside has 

n selected, together with Newcastle and Glasgow, for 
inspection. It is proposed that the visit to Teesside 
should take place on: Tuesday, July 31, the party arriving 
in Middlesbrough from York on the morning of that day. 





ATLAS OF THE WORLD’s ComMERCE.—We reviewed in 
one of our preceding numbers (see page 433 ante) the first 

rt of this new publication. We have since received 
Parte IT. and III., which deal with sugar and cotton, and 
with tea and tobacco. The publication continues, as was 
to he expected, of a high-class nature. With regard to the 
rise and fall in the market price of sugar over a number of 
years, we notice that the diagram stops short at 1900, 
whereas the similar diagrams for other goods are extended 
as faras 1904. It would have been interesting to have on 
record the fluctuations in the price of sugar due to the 
Brussels Sugar Convention of 1903, and also to the antici- 
pation of this convention. The vastness and popula- 
tion of China, India, and Ceylon as tea-producing coun- 
tries, and those of Russia as a tea-consuming one, are 
evidenced by the maps which deal with this ‘“ non- 
inebriating beverage.” As regards consumption, the fact 
that Russia and Holland have the same tint would appear 
misleading, were it not for the diagrams which establish 
that Holland hasa consumption per head of population of 
1.45 lb., while that of Russia is 1.25 1b. 





Evectric PowerR IN NEw ZeaLAND.—The Hon. W. 
Hall-Jones, New Zealand Minister for Public Works, has 
informed Mr. C. Rhodes, of the Waihi Gold-Minin 
Company, that the New Zealand Government has decid 
not to grant the Waihi Company permission to introduce 
electric power from the Hora Hora Rapids for the pur- 

of treating low-grade ore from the Waihi mine. 
riefly, the proposals submitted by the ——or to the 
Colonial Government were for permission to develop some 
4000 horse-power, with all the necessary lines and plant, 
for transmission to Waihi, at a cost of about 70,000/.; 
the work to be completed in eighteen months. A proviso 
embodied in the scheme empowered the Colonial Govern- 
ment to take over the whole plant at any time, should it 
be so wished, on payment of the cost of installation, plus 
4 per cent. per annum on the cost during the period of 
construction. Otherclauses inserted provided that in the 
event of the Colonial Government taking over the plant, 
the company should be allowed to buy electric power at 
the rate of 6000/7. per annum for a maximum of 2000 horse- 
power; and that if the company continued in possession, 
any local body in the district could call upon it to supply 
power. The supply of power to companies or private 
persons was to be entirely in the hands of the | body 
or bodies requiring power. The reason given by Mr. 
Hall-Jones for the refusal of the Colonial Government to 
sanction the scheme was, that the Government pro 
before long to commence operations at the Huka Falls on 
the Waikato, near Taupo, on a generating station for the 
North , and did not wish for competition from any 
other plant. The refusal means the abandonment by the 
Waihi company of the proposal to treat low-grade ore 
from the Waihi mine, as the price of power from the 
Huka Falls would be too great to permit the company 


milling low-grade ore at a profit, 


CATALOGUES. 


WE have received from the Sturtevant Engineeriy~ 
Company, Limited, 147, Queen Victoria-street, E.(. 
their catalogue No. 38, illustrating and describing t)\: 
air-propeller fans, and — their application. Tie 
electric motors are enclosed, debprodt and provided 
with ring lubrication; the fan-blades are adjustal)lc. 
Prices, general dimensions, and voltage are given. 

Messrs. Manlove, Alliott, and Co., Limited, Notti; 
ham, illustrate in a booklet they have just issued vari... 
machines which form part of sugar-mills built by thei. 
The machines include a crusher, three-roll and nine-r.)/! 
an the gearing, driving-engine, carriers, and so 
orth. 

The Kennicott Water-Softener Company, 29, Great 
St. Helen’s, E.C., have iesued two leaflets relating 1, 
their water-softeners, purifiers, and oil-eliminators. The, 
have built a large number of these machines, both for 
home and foreign installations, including a plant, the 
output of which is 40,000 gallons per hour, for the Italian 
Edison Company, Milan ; and a second plant, of 30,000 
gallons, for the Great Western Railway. 

Messrs. Zeitz and Co., 21, Lime-street, E.C., have 
ye nd us a small sample of their “‘Zeco” brand lagging 

ect. 

We have received from the British Thomson-Houston 
Company, Limited, their pamphlets Nos. 192 to 194, deal- 
ing with the electric driving of grinding-tools ; and knife 
switches and A.C.T. induction meters for single and poly- 
phase alternating-current circuits. 

Messrs. Davies and Metcalfe, Limited, Romiley, near 
Manchester, have published two pamphlets concerning 
their exhaust-steam injector for locomotives. This is 
described at length and illustrated in detail, and its 
application shown on locomotives of different types. It 
is claimed that by using this injector the saving in fuel 
averages 10 per cent., and the saving in water! is about 
three gallons per mile run. 

‘‘Gun-Cotton and its Uses” forms the title of an 
interesting booklet recently issued by the New Explosives 
Company, Limited, Stowmarket. It gives particulars of 
the manufacture of gun-cotton at the company’s works, 
and of the process there followed for compressing gun- 
cotton pulp into solid blocks for shell charges, torpedoes, 
and submarine mines. The company also manufacture 
cordite, both for portable arms and large guns; neonite, 
a pure nitro cellulose powder; blasting explosives and 
sportin; wders. 

The Hele-Shaw coupling-clutches and pulley-clatches 
are illustrated and described in two lists sent us by the 
British Hele-Shaw Patent Clutch Company, Limited, 
Chatham-street, Liverpool. 

The Tudor Accumulator- Company, Limited, 119, Vic- 
toria-street, S.W., describe in their 1906 catalogue their 
stationary cells. The catalogue illustrates the positive 
and negative plates, the method of mounting, and several 
large installations recently made. Tables show for various 
types the working rates, other characteristics, and prices. 

he company are giving special attention to the question 
of small batteries, and are not confining themselves ex- 
clusively to central-station ones. 

Messrs. J. Beardshaw and Sons, Limited, Baltic Steel 
Works, Sheffield, have issued a list giving sizes and 
prices of the different types of hot and cold saws for 
metal-work, including their ‘‘Conqueror” saws, made 
from high-speed steel. 

We have received from Messrs. Veritys, Limited, 
Deansgate, Manchester, their circulars Nos. 529 to 531, 
giving illustrated descriptions of their ‘‘ Aston” auxiliary 
motor regulators ; ‘‘ Han-Grip” power fuses for switch- 
boards and power-distribution boxes; and “ Aston- 
Worsley ” automatic arc-lamp clutch and contact. 

Messrs. W. H. Bailey and Co., Limited, Albion Works, 
Salford, Manchester, have sent us two lists concerning 
their hydraulic test-pumps, of which they show a number 
of different types to suit all testing purposes. se 
have also made a speciality of steam stop-valves, wit 
patent key-ring seats which can be easily removed, re- 
placed, and renewed. 








A Prtroit-Driven TorPepo-Boat.—We have received 
particulars of a very successful run made with a 60-ft. 
torpedo-boat, which has recently been constructed by 
Messrs. Yarrow and Co. at their works at Poplar. The 
boat is fitted with a petrol-motor of the Napier design, 
and though a good many trials had been made in smooth 
water, its sea-going qualities had not been proved to any 
considerable extent. It was therefore decided to make a 
long run at sea at a fair average speed. The little vessel 
started from the Poplar works at 7.50 a.m., and a good 
run was made down to the lower end of Long Reach, 
where forty minutes were spent in adjusting compasses. 
A run was then made to Gravesend, where the compass- 
adjuster was landed. After that the boat proceeded 
through the Lower Hope and Sea Reach for the open sea, 
mapa through the Prince’s Channel. There was a fairly 

ig sea running, quite —- to test so small a craft 
running at a high speed; but beyond light spray the boat 
went quite dry, and she behaved admirably in a beam 
sea. ver was reached a few minutes past 12, and, a 
turn being made inside the harbour, the boat was headed 
for home. Gravesend was re at 3.5 p.m., and the 
Poplar yard was reached at 3.46 p.m. The total distance 
covered was 176 nautical miles—202 statute miles ind 
the net time occupied was7 hours11 minutes. The mean 
speed, therefore, was 24.5 knots throughout. There was 
a crew of six men, and the consumption of petrol during 
the whole run was 220 gallons. The petrol-tank /»s 4 
capacity of 350 gallons, so that the radius of action ©! the 
boat may be taken as 280 nautical miles. The engines are 
described as running “like a clock” the whole time, «nd 








were not stopped from start to finish, 
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motor and separate exciter, which have been previously used for 
the purpose, to drive a generator of electric energy, or r, 
at nearly constant » and at the same time supply exciting 
current for the generator or booster at nearly constant voltage. 
An accumulator battery is arranged, as in apparatus previously 
used for the purpose, in series with the generator or booster 
armature, these two —s in parallel with the load or network ; 
and the field magnets of the booster are excited by the difference 
of pressures or voltages between the accumulator and the direct- 
current side of the rotary converter, whereby a voltage is induced 


a ee PATENT 


CompiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. 

The number of views given in the Specification Drawings is stated 
in each a where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent O, Sale 
"Branch, #5, Southaw:pton Buildinge, Chancerytane, W.C., at 

the pare pe) pen of 8d. 

The date of the advertisement of the qovpsonse of a Complete 
Specification is, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of | 


A is the rotary converter having the fields A!; B slip-rings for 
the alternating-current contacts ; and C the generator or booster 
having the field-coils C). E is an accumulator battery which is 
in series with the armature of the generator or booster O, both 
the generator or booster and the accumulator being in parallel, 
as indicated, with the load or lamp network F. The rotary con- 
verter may be three-phase, single, or two-phase, or of type suit- 
able for any system of alternating-current supply, and may be 
the advertisement of the acceptance of a Complete Specification, | self exciting, as a shunt machine, or may, if desired, be excited 
give notice at the Patent O of opposition to the grant of a | from the direct-current network. The field-magnets of the 
Patent on any of the grounds mentioned in the Acts. | rotary converter may, if desired, be compound, and the hooster 

| have a compound coil, as well as a diverter coil, from the main 











ELECTRICAL APPARATUS. circuit. (Sealed March 29, 1906.) 
5820. Electromotors, Limited, Openshaw, and J.| 10,296. W. T. Henley’s Telegraph Works Com- 
H. Hamilton, Higher pn A, Brush-Holders. pany, Limited, London, and Ww. iH Nichols, West- 
(11 Figs.) March 20, 1905.—In a brush-holder constructed accord- -on-Sea. Fuse-Boxes. (7 Figs.) May 15, 1905.— 


ing to this invention an arm a, provided with means to hold a| This invention relates more particularly to electrical fuse-boxes 
brush ¢, is mounted upon, or in, a support, so that it may be | of the kind described in the Specification of Letters Patent No. 
turned thereon, or therein, through a convenient angle, and is , 3216 of 1904. The invention has for its object to simplify the 
provided with plunger } pressed by a spring ¢ against a fixed construction ; to provide a cover which shall be adapted to open 
cam d formed on, or secured to, the said support. The arma to 4t either side of the box alternatively upon hinges of improved 
hold the brush e is tubular, and is provided at opposite sides | construction ; to facilitate the operations of opening and closing 
with two plates projecting in a direction inclined to the length | the box ; and to do away with small separate parts which are 
of the arm, and bored to fit upon the rocker-spindle. In the liable to become mislaid or lost. Accordingly, the edges of the 
tubular part of the arm are ted the pl b and the | fuse-box A and its cover B are provided at each side and at 
spring c. The cam d is shaped in such a way that pressure of the | both ends with pairs of hooked lugs a, b, those on the box being 
plunger against one part of such cam will tend to turn the arm a | Of approximately semi-circular form, recurved in a direction away 
ina direction suitable to bring and press the brush against the | {rom the cover, whilst those on the cover are similarly recurved 
commutator with which it is used; and after the said arm has, in 4 direction away from the box, and are so situated that the 
been moved through acertain distance in a contrary direction, | Cover when placed on the box may be secured in position by 
the pressure of the plunger against the said cam will tend to | means of a hinge-pin C threaded through the eyes formed at each | 


move or hold the arm and the brush therein away from and out | Side of the box by the mutually opposed lugs @, b, and, moreover, | 


Fig. Pig. 2. | 
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that by withdrawing either of the pins © the cover may be 

opened by merely being turned upon the remaining pin as an | 
axis, the cover meanwhile remaining attached to the box. The 

pair of lugs a are adapted to fit between the lugs b, so that if, 

as is usual, the fuse-box be fixed vertically upwards against the 

face of a wall or other support, the weight of the cover, whether 

closed or open, is borne by the Jugs. The lugs on both the box | 
and cover are preferably formed with stops to prevent the cover | 
being swung too far in the direction of opening The hinge-pins 
C are formed with a head at one end, and at the other end are 
provided with a transverse hole through which the sealing-wire 
may be passed. A single sealing-wire may thus serve for secur- 
ing not only both the hinge-pins of one fuse-box, but those of a 
row of fuse-boxes mounted side by side on the same sup 

The fuse-box and cover being usually castings, the form of the 
lugs is such as to permit of each set thereof being moulded in 
finished form in one with the part with which they are respec- | 
tively integral, and without the employment of expensive cores, | 
(Sealed March 29, 1906.) 


MOTOR ROAD VEHICLES. 





ofcontact with the commutator. The cam d, which may be con- 
veniently shaped as an adjustable collar, cut through at one side 
and furnished with a screw h, by which it may be made to grip | 
the rocker-spindle, is preferably formed as shown, in order that 
pressure of the plunger / against the corner i will tend to turn | 
the arm « in a direction indicated by the arrow A, so as to press 
the brush against the commutator; while if the arm a be turned 
through a certain distance in the direction opposite to that indi- 
cated by the arrow A, the pressure of the plunger b against the | 
curved operative surface will tend to move the arm ain the direc- 
tion opposite to that indicated by the arrow A. Thearm ais| 
preferably provided with a screwed plug g to bear upon and serve 
s8ameans of adjusting the compression of the spring c, andas a | 
guide for the plunger b. The arm a may be provided with any 
suitable means to hold the brush, as, for example, by being pro- | 
vided with jaws k, 1, one of which, l, isadjustable. Conveniently 
the cam «| and the arm a may be connected by a flexible metallic | 





cord » to ensure good electrical connection of the brush and the | 
arts with which it i ; ion. 6404. S. E. Alley and D. H. Simpson, Polmadie. 
Hersh 20. ‘ea © i te to be in ctectelenl connection, (hated Steering-Wheels. (2 Figs.) March 27, 1905.—This invention | 


has reference more especially to such steering road wheels of | 
motor road vehicles as are pivoted and connected s> as to work | 
in unison, and have the vertical centre of the axle pivot placed 
in or towards the centre line of the tread of the wheel. Each 
road wheel 1 is secured to a short axle 2, which revolves within 


6259. W. Buchanan, Wolverhampton. Regulating 
Potential. (2 Figs.) March 24, 1000 This invention relates 
to apparatus for use in maintaining constant, or nearly so, the 
pressure of difference of potential between direct-current electric 
mains, through the medium of a booster in conjunction with 
an electrical accumulator. It is well known that the speed of a 
rotary converter is dependent only on that of the alternating- 


~e 


($258) 











current cenerator which supplies its driving energy, so that | a sleeve 3 formed in one with the steering-pivot 5, to which is 
Variations in the load or in the temperature of the windings do | secured one of the lever arms, through which the pair of wheels 
not affect the speed, such converter differing, therefore, in this| is coupled ther by means of connecting-rod 8. The fixed 
reed . m the ae eo motor which : oe —_ steeri —_ She bellow pivot 
' @pparatus for the above purpose, ow, the in| through w low pivot 5 passes. 
‘eature of this invention is the em At mei oy in apparatus for the | screwed into the ye of the eye, and a bolt 14 screwed into 
ve purpose, of a rotary converter instead of a direct-current ' the pivot 5 and up through the cap 18, with a nut 15 





} 
in the booster armature in direct proportion to the difference in 
pressures or voltages between the accumulator and the mains. | 


‘and 


of the vehicle is formed at each end with an eye, position of the head in its relation to the shank 


| pla "G vertically threugh both 


screwed on to its top end, holds the whole steerin 
in position in the axle-eye. A lever arm 17, by which the steering 
is effected, is actuated by the connecting-rod 19 from any suitable 
arrangement of levers or mechanism, buffer springs being prefer- 
ably employed to minimise the effects of shock. In order to 
bring the centre line of the tread surface of the wheel into 
a) gee com! a —— the o— pivot, the —— or 

e spokes are dished or bent to the necessary degree. 
(Sealed March 29, 1906.) 


PRINTING AND ALLIED MACHINERY. 


034. SW. in Dowgle ent 5. Ui, lie, Lendes, 
Furnival and Co.. Limited, Redditch. 

atus. (3 Figs.) July 21, 1905.—This invention relates 
to the feed apparatus of printing machines, A 1 oa ae or 
~~ A is adjustably mounted upon and raised and lowered by a 
rock-shaft B in a usual and well-known manner. A retainer C, 
shown as a lever, is pivoted upon a projection A! extending from 
the lay A. An elbow lever D is pivoted = the projection A!, 
and is coupled by means of a link E to the retainer©. A leaf- 
epring F secured to the lay A poe against the upper end of 
the lever D, and by way of link E causes the toe C? of the retainer, 
which toe extends into a gap in the lay, to be pressed yieldingly 
inst the lay edge of the paper supported on an extension G! 

of the feed-table G. In order to raise the toe C2 of the retainer 
8o that the paper grip; between it and the extension G! may 
be released, the following mechanism is provided :—A rock-shaft 
H, oscillated by any convenient means, has an arm H!, to which 
is attached a bolt H2. One end of a connecting-rod J is secured 
by means of a knuckle joint K to the upper end of the lever D, 
while the other end of the rod extends through a hole in the head 
of the bolt H2, and has an adjusting-nut J! and a lock-nut screwed 
upon it. A spiral spring J°, which is stronger than the leaf 
spring F, surrounds the bolt between the head of the bolt H? and 
e nut J!, and forms a yielding connection between the arm H! 
and the rod J, whereby breakage of parts is prevented should the 
movement of the arm HH! exceed that required to raise the toe C2 
of the retainer to its fullest extent. In the operation of the 
feed apparatus the parts are first in the position shown in 
the drawings—that is to say, the lay A is down upon the 


ivot securely 











extension G!, and the toe ©? of the retainer is raised. The paper 
is fed over the feed-table G until its lay edge abuts against the 
lay A (or lays A if more than one are employed). The rock-shaft 
H is then oscillated to move the arm H! in the direction of the 
left hand of an observer of Fig. 1, and thereby allow the spring F 
to move the upper end of the lever D forward, and by means of 
link E depress the toe C2 of the retainer to cause it to grip the lay 
edge of the paper between it and the extension G!. Next, the 
lay A begins to rise by an oscillation of the shaft B, the spring F, 
however, still keeping the retainer down upon the lay edge of the 
paper. During the first part of the rise of the lay A, grippers, 
not shown, but which are carried in recesses in the impression 
cylinder or in a feed-drum or roller, close down upon the paper, 
and pull it from under the retainer. After the paper has mov 
about, say, ,; in., the toe of the retainer is raised therefrom in a 
continuation of the movement of the lay A, the retainer being 
finally lifted quite clear of the paper by the continued rise of the 
lay A. The paper is next completely removed from the feed- 
table by the gi pers, and the lay and retainer are returned to 
their position ready for the operation to be repeated. Although a 
retainer consisting of a lever is described, the applicants state 
that any suitable type of i ted retainer can be 
employed in substitution rch 22, 1906.) 


RAILWAYS AND TRAMWAYS. 

8761. W. 8S. Laycock, Sheffield. Automatic 
Couplers. [3 Figs.) April 26, 1905.—This invention relates to 
the American type of coupler. In carrying out the invention 
the coupling parts of the head A are made as hitherto, but the 
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An enclosing-cap 13 is shown, and a tail-piece B is coupled ~ the back end, preferably 
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and undue strain upon con 
extends backwards and is supported through one or more coiled 
springs D, which are held between detached cupped collars or 
followers E, having a limited amount of travel inside supports F 
between the stops G, the projecting end of the tail-piece B termi- 
nating in anut H secured by a cross-pin or cotter. When the 
—= er-head A is acting as a buffer, the end of shank A? forces 
back the first follower E, compressing the spring or springs D 
against the second follower, which is held by the stops G ; and 
when the coupler acts as a draw-bar, the nut H and its adjacent 
follower compress thé spring or springs nst the first follower. 
Ia order to return the coupler-head and support it laterally in 
ics central position, a spring-pusher J is placed on each side of 
the coupler-shank A? in front of the pin ©. These spring pushers 
are supported by one or more strap-brackets K, carried by the 
headstock L, or other part of the vehicle. The spring D and fol- 
owers E are protected from dirt and wet by an underside cover- 
plate M. (Sealed March 22, 190°.) 

23,028. A.G. Spencer, London. Stops or Cushion- 

ng Devices. {7 /igs.) November 9, 1905.—The object of 
this invention is to provide simple cushioning devices which shall 
be readily applicable to ordinary metal spring-stops in the form 


of bars. The cushion or buffer comprises a pad 1 of india rubber | 


moulded upon a metal plate 2, having formed thfough it openings 
8 that are countersunk at the back and receive portions of the 
rubber pad, as shown, and a central screw-threaded opening 4 
that receives a set-screw 5, by which it is secured to the end of 
the spring-bar 6 attached to the sill or other part of the wagon 
under-frame, The plate 2 has at its ends flanges which engage 








with the sides of the spring-bar, and the lower end of the bar 
extends outwardly beneath the plate 2, which is thus securely 
held in place. To render it difficult to cut the pad1 from the 
plate 2, a layer or layers of canvas is or are moulded in the rubber 
near its surface ; other layers of canvas may also be embedded in 
the pad. The canvas not only tends to prevent cutting, but 
makes the p.d practically useless for other purposes. The pad 1 
may in some constructions be formed of rubber and canvas or 
leather, or any other suitable material adapted to form a cushion- 
ing pad, In such cases the pad may be held in place by an outer 
cover of canvas or the like that is secured to the metal plate 2 by 
an additional plate and screws. (Sealed March 29, 1906.) 


SHIPS AND NAUTICAL APPLIANCES. 


6214. K. M. y, Pol: Steerin 
Gear. comprises an 


Alle madie. Steam - 
(3 Figs.] March 24, 1905.—This invention 

improved arrangement and combination of simple devices for 
automatically operating the controlling-valve and shutting off 
the supply of steam. According to the improvements the spindle 
1 of the controlling-valve 2, which is operated from the hand 
steering-wheel, projects or is extended some distance down from 
the controlling-valve, which is preferably a piston-valve secured 
on the spindle and turning with it, and is formed with a screw- 
threaded surface 8 for some distance at its lowerend. At the 
lower part of the screw-threaded spindle a bevel pinion 10 is 
mounted. This is termed a ‘‘ hunting” pinion. The hunting 
pinion 10 gears with a bevel wheel 14 mounted on the end of the 
shaft of the barrel 16, and is turned by it while the engine is in 
motion. In operating the steering-engine, by turning the steering- 
wheel, the spindle connection actuates the controlling-piston 
valve 2 toadmit steam to either of the ends of the cylinders of 
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This is effected by the screw 8 on the 
spindle 1 screwing up or down in the pinion-boss 12 while it is 
stationary, and so causing the valve to and fall and n one 
or other of the ports 20 leading to the valves of the cylinders. 
The steam enters by the duct %3 and exhausts by the duct 24. 
Steam continues to ae - through the ey to the engine so long 
as the wheel and spindle are in the act of turning, which action 
neutralises the tendency of the pinion boss, 
wheel 14, to close the valve. 
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the steering-engine. 
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11,641. J. G. Dunlop and T. Bell, 
Pacing Beviece for Rotating Shafts. (2 

8, 1905. invention relates to packing devices for rotating 
shafts, such as are used in steam-turbines, and of the type in 
which a series of grooves and collars on the shaft engage a series 
of counterpart collars and grooves in a stationary gland, or in 
which alternate collars fixed to the shaft and the gland abut 
a gland and shaft. Although such devices are economically 
steam-tight, yet there passes through them a certain amount of 
steam. One of the objects of the invention is the prevention or 
minimising of this escape of steam into the engine-room. In 
carrying out the invention, there is fixed to the outer face of the 
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gland A, enclosing the packing devices, a plate or disc B, which 
is shown as being made in two parts, but which may be made in 
any convenient number of parts. The disc B is rigidly secured 
to the face of the gland A by studs, and its two parts may also be 
rigidly secured together, if need be. The disc B engages a groove 
E formed in the turbine shaft F, and closely fits the bottom of this 
groove. An enclosed annular space or chamber G is thus formed 
at the outer end of the gland A and beyond the packing devices, 
and in which steam, which would otherwise escape, collects. This 
space G is connected with the atmosphere, or with a convenient 
part of the apparatus in which the pressure is approximately that 
of the atmosphere, by a pipe H, or it might be in other convenient 


' 
being slowed between the covert functions, te, avald ipitity | STEAM ENGINES, BOILERS, EVAPORATORS, &. |‘ 
. debank, | Poiler, and is connected at the lower end of one of its «je 


igs.) June | tions a! with a mixture outlet pipe ¢ that extends co 


hereinbefore described. The chamber a is con» 
centrally at its rear side to the main steam-supply pipe of tie 
por- 
through the smoke-box ¢, and is connected to the valve.c!.. sh 
of the engine cylinders k. To the lower part of the other side 
portion a! of the chamber a is connected the air-sup; pipe 
n which communicates with the air-cOmpressor or comp; ssors, 
The perforated pipe ) within the chamber a is arranged to com. 
souuleobe with, and form a continuation of, the air-pipe n 
Usually there will be two air-compressors operated from th: . ross- 
heads of the working cylinders of the engine, but there jay be 
only one air-compressor. The arrangement is such that when 
the boiler, engine, and air. p r or comp 8 are working 
the chamber a will be heated toa high temperature by the hot vases 
flowing through the large and small fire-tubes /1, /, and par- 
| ticularly by the hot gases flowing through the larger tubes /1 
and air under are will be delivered through the pipe » into 
| the perforated bent pipe b, through the openings in which, and the 
open end thereof, it par} ses into the portion of the chaniber a 
outside the said pipe, and me effectually mixed therein with the 
steam admitted thereto when the regulator or other valve on the 
steam supply pipe is opened, the mixture of air and steam becom. 
ing heated to a high temperature, and finally flowing off through 





the outlet pipe i to the valve-chests k! for use in the cylinders k. 
The air and steam-heating and mixing device may be provided 
with means for increasing its heat-absorbing and transferring 
surface, so as to facilitate the passage of heat from the hot 
o~ external to the device to the mixture of steam and air 

lowing through the device. For this purpose it may be provided 
with one or more flue-tubes, as shown, where the stays p are 
shown as tubular stays, to serve as flue-tubes for the purpose men- 
tioned. (Sealed March 8, 1905.) 


810. P. W. Lockwood and G. and J. Weir, Limited 
Cathcart. Evaporators, [10 Figs.) January 16, 1905,— 
This invention relates to couplings and fastenings for connecting 
steam-heating tubes, coils, and the like, to their headers, stand- 
pipes, receivers, or other means of steam supply and delivery, 
According to one modification of the invention (Fig. 1) each 
coupling A is made of suitable length to pass through and beyond 
the header, stand-pipe, or steam-receiver B. That portion of it 
which is contained within the steam-chamber of the header, 
stand-pipe, or steam-receiver is hollow, and holes a? are formed 
through its walls to provide inlet and outlet passages for the 
steam pa poo into and out from the tube. The diameter of this 
elongated coupling diminishes (outwards) as it crosses the steam- 
chamber of the header, stand-pipe, or steam-receiver, so that that 
end of it which passes through and beyond the outer wall of the 
header is smaller in diameter than any other part of it, and on its 

rotruding and outer end a screwed thread iscut. It hasa machined 
ace, either flat, conical, spherical, or other shape, close to the 
point where the at ed tube and coupling have contact with 
the shell of the header, and this machined face is designed to 
provide a steam. tight jointing surface with the machined face of 
the header, stand-pipe, or steam-receiver. This joint is made 





manner. (Sealed March 22, 1906.) 


28,030. W. Beardmore, Glasgow, and E. Field, 
London. Locomotive Engines. {7 figs.| December 21, 
1904.—The present invention has for object to enable a mixture of 
steam and air to be heated to a higher temperature than heretofore 
Leger we J hot gases, so as to enable a greater economy in work- 

ing to be effected, and also to simplify the construction and reduce 
the size of the steam and air-heating device, so us to facilitate the 
application of the method of working above described to loco- | 
motive and other engines—for example, marine engines—by ob- | 
viating the necessity of enlarging, or unduly enlarging, the | 
smoke-box or boxes of the boilers used for supplying steam to | 
such engines, For this purpose, according thereto, the multi- 
tubular boiler of the locomotive, marine or like engine, is pro- 
vided with one or more fire-tubes of larger size than usual—say, of 
from about 3 in. in di , and upward—through which hot 
will flow from the fire-box or combustion-chamber of the 

iler, and enter the smoke-box at a higher temperature than 














that of the hot gases flowing through the remaining and ordinary | 
fire-tubes of the boiler ; there is used in connection with the 
boiler, engine cylinders, and air-compressor or com rs, & 
steam air-heating device that is in the form of a box or 
chamber, is arran in the smoke-box between the front 
tube- and the u e, and in proximity to the large fire-tube | 
or tubes, so that it will be heated to a high temperature by the 
hot escaping from such tube or tu as well as by heat 








ted by the bevel | 


 connecting-rod or other con- | heated and increased in volume to a greater 


gases 
from the hot gases escaping from the remaining tubes, whereby 
the mixture of steam and air in the heating device will be super- 
extent than hereto- 


nection from the engine in the usual manner operates the worm- | fore usual. The steam and air-mixing and heating device com- | 


shaft 21, which in turn operates the worm-wheel 22 on the barrel- | prises a metal box or chamber a of a ximately rectangular 
shaft. On the steering-spindle ceasing to be turned, the bevel- | cross-section and of hape 
ng the hunting pinion 10 | perforated bent pipe J that extends into 


wheel 14 on the barrel-shaft by ope 


on the screwed part of the valve spindle 1 simultaneously and | chamber a is arranged 
spindle to close the controlling-valve | smoke-box ¢ between the front tube-plate and the base of the 
Sealed | uptake e, and above. most of the fire-tubes /, the upper row /! of 


Si abut oR The Sap 
a ut t su steam to the engine, 
March 29, 1906.) . e 





in end view, and a 
said chamber. The 
to extend around the upper part of the 


or arch 8 


fire-tubes being made of larger size than the others, ag and for 
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steam-tight either by metallic contact of the machined surfaces 
or by means of suitable jointing material. A screwed nut a’ 
(preferably of the box type) having a machined jointing face, 
either flat, conical, spherical, or other shape, as previously 
described. is screwed on the small outward end of this coup/ing, 
which projects beyond the outer shell of the header, so that when 
this nut is tightened up it draws all the machined faces into «lose 
contact—namely, those on each outer side of the stand-pipe, 
header, or steam-receiver. According to another modification of 
the invention (Fig. 2), the hollow portion of this couplins is 
made in two parts, so that, if required, one part can be made ot 
different material to the other. Instead of its end protruding 
into and beyond the outer shell of the header, stand-pipe. or 
steam-receiver B, as in the first-named modification, it 1s ' ade 
and adapted for receiving a separate screw-threaded stud a : 
which is fixed into its end, and passes through the outer wa” ©! 
the stand-pipe (or the like), where it is fitted and tightened v 
means of a nut a7, having a machined jointing face, suv 
previously described. The last-named method and means 
tightening up the coupling and its machined faces Is further 
varied by the substitution of a screwed bolt a!! with a nut shaped 
head a2, having a machined jointing-face in lieu of the sep: 
stud and nut lastdescribed. (Sealed March 22, 1906.) 
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THE IRON AND STEEL INSTITUTE. | of the pipe was also illustrated on the blackboard, | cogging on a large ingot. With long ingots there 


(Concluded from page 629.) 

In our last issue we gave an account of the open- 
ing proceedings at the recent annual general meeting 
of the Iron and Steel Institute, which commenced 
on Thursday, the 10th inst., and was continued on 
the following day. We now complete our report. 

Three papers were read on the morning of 
Thursday, the 10th inst., the first being a contri- 
bution by Mr. A. J. Capron, of Sheftield, on the 


ComMPRESSION OF STEEL INnGorts In THE Mou Lp. 


This paper we print in full in our present issue, 
and we therefore proceed at once to the discussion, 
which was opened by Mr. J. M. Gledhill, He 
said he was connected with the firm which had 
brought out fluid-compressed steel, an invention 
that was due to the late Sir Joseph Whitworth.* 
He considered the paper just read by Mr. Capron 
one of the most practical that had been con- 
tributed to the Institute for many years. The 
process described would be especially suitable to 
those casting ingots for plates, there being im- 
portant advantages in this respect, and he would 
endorse all that the author had said. It was 
extraordinary how slowly inventions were taken 
up, and that was instanced by a paper being read 
on fiuid-pressed steel in the year 1906. For 
thirty years his firm had carried out the process, 
although they had not said very much about 
it, for obvious reasons. He was glad to find that 
at last his Sheffield friends were waking up, and 
had discovered the proper way to make steel ingots. 
Some years ago his firm had also tried a system 
somewhat similar to that described in the paper, 
but for some reason they did not go on with the 
process ; now, it appeared, it had been carried to 
success. With the system of fluid pressure in the 
mould, the same advantage was gained as when 
work was done on the solid. The largest ingot 
made by his firm was 120 tons in weight, being 
6 ft. 6 in. by 20 ft. long ; that was compressed in 
the liquid state with a pressure of 12,000 tons. He 
considered that for circular work it was better to 
cast the ingot in the form of the finished article ; 
that would be for gun forgings, shafts, and such 
structures, as it would do away with corners that 
were apt to produce cracks or lines of weakness. 
The speaker then made two sketches on the black- 
board, illustrating the manner in which the pipe of 
the ingot was removed. The first of these we repro- 
duce in Fig. 1. The pipe occurred as shown, and 
this was cut out in trepanning the ingot, leaving 
very little waste. Another method of getting rid 


* (The system of casting steel under pressure originated 
with. and was patented by. Sir Henry mer, who 
granted a licence to Sir Joseph Whitworth to make his 
pompressed steel.—Ep. E.] 


as shown in Fig. 2. In this case the part contain- 
ing the pipe was pressed up into the plunger, re- 
cessed for the purpose, and it was afterwards re- 
moved ; thus avoiding so great a waste of metal. 


DMG 





















QA 
% 
4 


DSW QWVIWVI sk TE 


RRQAOAny 


SS 


Lag 
Va 


Lia 






SSS 







ii, 


RQQAA AGL 


Vl 


Mr. W. H. Ellis said that he had not noticed 
the remissness of the Sheffield manufacturers in 
taking up new methods such as was intimated by 
his friend Mr. Gledhill. Experience with Whit- 
worth fluid-pressed ingots showed that they had a 
perfect exterior surface, but the amount of internal 
soundness, above a certain point in the ingot, was 
somewhat limited. With new processes that had 
come out they hoped in Sheffield not to be the 
losers by somewhat holding back, and it was pos- 
sible that they would be able to produce ingots 
with a good exterior surface and a somewhat 
extended internal soundness and satisfactory uni- 
formity of analysis. The paper just read was of 
great interest, not so much to makers of large 
ingots, such as those required for producing guns 
and shafts, but rather to the makers of other classes 
of work, such as plates and rolled material. For com- 
pressing longitudinally, in place of vertical pressure, 
greater power was required, as the surface exposed 
to the pressure was very much greater for the same 
weight of ingot pressed. In regard to what had 
been said about liquation, the figures given in the 
paper were satisfactory, but for the purpose of 
illustration it was desirable to take a worse sample 
of steel than that given in the paper, so that there 
might be more sulphur and phosphorus to liquate, 
and that the absence of such liquation might give a 
better test of the process. Speaking as an engi- 
neer, and not as a metallurgist, he would welcome 
the fact, shown by the paper, that the steel-maker 
depended so much on the engineer to carry out his 
work. The paper, indeed, was another instance of 
how the two great branches of engineering industry 
— mechanical engineering and metallurgy — de- 
pended upon each other. 

Mr. David Colville spoke of the application of the 
process to steel-plate making. If steel were dead 
melted and poured into the mould, the effect of 








pressure would be as great as would be the effect of 


| was great segregation, and frequently one-third of 
| the ingot had to be cut off; but this would not be 
| necessary with soft steel. He would call attention 
| to the admirable system pursued at Messrs, Jessop’s 
| works of teeming to prevent splashing. 

Mr. William Beardmore said that the compres- 
sion of fluid steel was a most important subject, 
and for two years his works had been casting large 
ingots on the Harmet method.. The result: was most 
satisfactory, for they had produced 25-ton to 30-ton 
ingots absolutely solid from top to bottom. It 
would appear that for ingots to bé used for plate- 
making the result of the process described would 
be to do away with the cogging-mill ; that appeared 
to be the practical issue of the paper. 

Mr. A. McWilliam said that everyone would 
admit that the late Sir Joseph Whitworth was the 
pioneer of fluid-pressed steel, and it would not 
therefore be fair to compare a proegss so old as 
that he introduced with those of more recent date. 
It was now considered that blow-holés should be 
prevented in the furnace. In early Gays many 
steels were partly killed, so that sufficient blow- 
holes would not form to leave the ingot with a level 
top—not at all an ideal method. e referred to 
the researches of Mr. Brinell, in which he (Mr. 
Brinell) recommended an ingot with sub-cutaneous 
blow-holes. With the new methods the steel was 
so killed that there would be no blow-holes, but 
then there would be a considerable quantity of 
pipe which had to be dealt with. Formerly the 
method of keeping the metal fluid at the top 
was by a refractory top to the mould; but this 
was open to great objections in regard to mani- 
pulation, and they welcomed anything that would 
do away with it. Oue point that occurred to him 
was that if the new process were followed out 
extensively, what would become the price of scrap / 

Mr. F. A. Lart, of Darlington, referred to the 
question of cogging ingots, and said that in Ger- 
many, some time ago, he had seen plates 30 ft. by 
4 ft. wide rolled without the metal being cogged, 
the ingot being cast flat. He had tested the plates, 
and did not find a single failure. The surface 
was satisfactory. 

Mr. A. D. Ellis said it would be an addition to 
the paper if mechanical tests of the metal, both 
before being pressed and after being pressed, 
were given. That would help to bear out the state- 
ments made in the paper. 

Mr. A. Lamberton, referring to the revolutionary 
suggestion that the cogging-mill should disappear, 
said that, startling as it might be, he did not see 
why it should not take place. They must re- 
member, however, the great handiness of the 
cogging-mill in producing any size of slab. If it 
were necessary to have an ingot mould for every 
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size, enormous storage would be needed. More- 
over, he suggested, the rate of mortality amongst 
the moulds themselves might be very high. 

Mr. D. Colville said that he did not think that the 
cogging-mill would be dispensed with altogether, 
bus only for the more important plates. 

Mr. James Riley r2marked that for many years 
ingots had been roiled direct, and that the quality 
had been satisfactory, but the cost was high. If 
cogging were done away with, the quantity of 
scrap, owing to slabs being made for each plate, 
would be very large. 

Mr. E. H. Sainter said, in reference to tne com- 
pression process, it was true that in casting ingots 
they would shrink from the mould. With big 
ingots cracks might not arise, but with small ones 
the skin would be so thin that it would be cracked 
by ferrostatic pressure before the moulds were 
filled, and this would occur before compression 
began. Mr. Gledhill here said he would be glad if 
Mr. Sainter would come to the Openshaw Works, 
where he would be able to show that the conditions 
Mr. Sainter had supposed did not exist ; he would 
also demonstrate that they could use the compres- 
sion process for any size of ingots without cracks. 

Mr. Capron, in replying to the discussion, said 
he was glad that Mr. Gledhill endorsed what was 
stated in the paper. In regard to what Mr. Ellis 
had said, undoubtedly the process he had described 
was more applicable to small ingots than to large 
ones. He did not think that the process described 
would entail grester cost than vertical pressing, 
although, on the contrary, the press would have to 
be more powerful, as the squeeze would be on the 
sides and not on the ends, it would still be consider- 
ably the cheaper plant for the same size of ingot, 
and there were other advantages. The question 
had been raised as to the quality of steel used being 
too good ; but he had taken the ordinary run of 
work followed at Messrs. Jessops. In regard to 
what Me. Colville and Mr. Beardmore had said, he 
believed it was the case that one of the best appli-; 
cations of the process was for heavy plates. He 
had been requested to add mechanical tests, and 
this he would endeavour to do. For smaller plates 
it was possible to get over the difficulties of the 
process by casting the slabs of considerable length, 
and shearing them to the weights required. The life 
of the mould had been referred to; over 200 casts 
had been made from moulds at Sheffield, and these 
moulds were still in use. 

A vote of thanks was proposed by the President 
to the author of the paper. 


Coottna oF Cast Iron. 


The next paper read was a contribution by 
Professor Thomas Turner, of Birmingham, on 
‘* Volume and Temperature Changes Occurring 
During the Cooling of Cast Iron.” This paper we 
shall print in full in a future issue. 

Mr. J. E. Stead was sorry that Sir Thomas 
Wrightson was not present to give the results of his 
experience. He hoped Sir Thomas would be asked 
to make a written communication. The evidence 
advanced by Professor Turner was clear proof of 
what he (Mr. Stead) had stated long ago, when dis- 
cussing Sir T. Wrightson’s paper—that it was 
mainly the separation of graphite which caused 
the expansion during solidification of grey pig iron. 
White pig iron practically did not expand. Grey 
hematite with 3 per cent. of silicon showed maximum 
expansion at the time when presumably the greater 
quantity of graphite separated. The most remark- 
able records of Professor Turner were those which 
showed that, other elements being constant, the 
phosphorus only varying, the expansion was so 
much greater in the metal containing 1.2 per cent. of 
phosphorus. Had not the results been so repeatedly 
confirmed, he would have been inclined to doubt 
the fact that phosphorus could cause such a differ- 
ence. The expansions at the lower critical points 
were interesting. They might be caused by the 
separation of temper carbon ; indeed, he believed 
that in some cases there was separation of this 
variety of carbon all the way down from the initial 
freezing- point to even below the critical point. He 
congratulated Professor Turner on the simplicity 
of his a eg but he doubted that the curves 

roduced by it could indicate all that was claimed. 

Te hoped, however, they would. 

Professor Turner, in reply, said he also had 
hoped to have seen Sir Thomas Wrightson and Mr. 
Keep, who would have made most valuable contri- 
butions to the discussion. He did not anticipate 
that his process would do away with the work of 


the analytical chemist, but he had thought it might 
prove useful. 
Curtiep Cast Iron. 

A paper by Mr. E. Adamson, on the ‘‘ Influence 
of Silicon, Phosphorus, Manganese, and Aluminium 
on Chill in Cast Iron,” was next read by the author. 
This paper we shall print in full shortly, together 
with the illustrations by which it was accompanied. 

The p.per pointed out that the constitution of 
cast iron had not received from metallurgists the 
sane attention that the constitution of steel had, 
although it presented a more complicated problem. 
According to Professor Howe, the intermediate 
stages between mild steel and white cast iron formed 
an unbroken series, and there was a similar con- 
tinuity between white cast iron and the greyest 
of hematites. Cast iron might be regarded, chemi- 
cally, as very impure steel. Some considered that 
with total carbon under 2 per cent. the metal should 
be called steel; above 2 per cent. it should be 
classed as cast iron. Difficulties in the way of 
this classification were explained in the paper. 
Tables given showed chemical analyses, depth of 
chill, temperatures of casting, and mechanical tests. 
The results tabulated indicated conditions differing 
from those generally accepted. The author did 
not present them as final; but it might be taken 
generally that the depth of chill was primarily 
dependent upon the percentage of combined car- 
bon and the temperature of casting. Combined 
carbon 0.67 per cent. gave 7,-in. chill, and com- 
bined carbon 0.88 per cent. gave # in., and 
also lin. with a higher temperature of casting. 
It would bs conceded that the total carbon and 
its condition in pig iron were the dominating 
factors in the production of chill, and also ot 
good mechanical tests; but there would seem 
to be much misconception in this respect. For 
instance, it was stated that the higher the gra- 
phitic carbon the lower would be the chill; but it 
was quite possible to have two irons equal in 
graphitic carbon and other elements, but differing 
in total carbon, and, consequently, in combined 
carbon, in which case the higher total carbon 
would give the deeper chill by reason of the higher 
combined carbon. The author asked, therefore. 
whether it would not be more accurate, in regard 
to chill and all mechanical tests, to consider the 
total carbon and combined carbon as definite 
factors, rather than the graphitic carbon as a 
negative, by reason of the possible variation in 
total carbon, — the graphitic carbon more as 
an impurity, or rather a separate constituent to 
combined carbon. The graphitic carbon might 
also have to be subdivided. 

In speaking upon grading by silicon, the author 
considered that it no longer furnished sufficient 
information when depth of chill and physical 
tests were required. Cast iron had a physical 
condition independent of its chemical composi- 
tion, an example being given. Chemical analysis, 
as usually carried out, was not sufticient, therefore, 
to define mechanical properties. It was held that 
silicon turned carbon into its graphitic form ; but 
the author considered that the change was due to 
temperature—an hypothesis upheld by the tables, 
Other conclusions supported the contention that 
the separation of graphitic carbon was not neces- 
sarily dependent upon silicon. The data given in 
the tables indicated that phosphorus had some in- 
fluence in reducing the percentage of combined 
carbon, as it certainly had in reducing the depth 
of true chill ; and this would point, within limits, 
to a softening rather than to a hardening effect. 
Manganese seemed to have a direct influence in 
retaining carbon in the combined state, and, con- 
sequently, increased the depth of chill. The 
deepest chill was obtained at the highest tempera- 
ture. The addition of aluminium converted white 
iron into grey, and reduced the depth of chill. 

Tne discussion was opened by Professor Thomas 
Turner, who said that the paper was one of con- 
siderable value. What the author had said about 
mechanical tests, and the total carbon and com- 
bined carbon being definite factors, was very sug- 
gestive. The determining factor in the strength of 
cast iron was usually the combined carbon, and the 
graphitic carbon might be looked on as an accidental 
impurity. It had also been pointed out that the 
average man thinks all graphitic carbon alike, 
whereas he was of opinion that it was very different. 
The speaker had studied this question, and thought 
that there was no better physical test than the size 
of the particles of graphite. As a general rule, it 
was found that cast iron which had the graphite in 








|the finest state of division was the strongest and 
best. Mr. Hatfield had obtained the highest tensile 
strength with white iron, but that was contrary to 
usual results. Experiments had been made upon 
the effect of phosphorus, and it had been found 
that with the increase of phosphorus there was a 
decrease in total carbon. If that had to be accepted 
phosphorus must be taken as a decarburising 
element ; and therefore the phosphorus, althouch 
giving a brittle product, would have an indirect 
effect as 4 softener, by turning out the carbon. 

Mr. J. E. Stead said the author was one of the 
younger members, and this was his first communi- 
cation on his researches on the property of cast iron. 
He hoped that the author would continue his labours 
with the same enthusiasm he had shown in his 
preliminary work. Much that had been written 
was previously known, but the author’s remarks 
about the effect of phosphorus indicated that we had 
still a good deal to learn. The question whether 
phosphorus hardened or softened cast iron had been 
studied by the speaker. Phosphide of iron was a 
very hard substance, as also was the eutectic of 
phosphide and iron. The eutectic separated, and 
was found embedded in isolated patches. It did not 
apparently produce hardness of the mass, in the 
sense of making the metal more difficult to machine, 
because the metal, between the microscopic areas 
of the phosphide, was quite soft. If, however, 
the phosphorus was so high as to enable the 
= areas to join, the metal then became 

arder and very brittle. Very slowly-cooled grey 
Cleveland No. 1 pig iron, in which the eutectic was 
segregated in comparatively large masses, could 
not be cut with a hack-saw. The large segrega- 
tions resembled large boulders in soft earth. 
Similarly, slowly-cooled hematite could be readily 
cut, as the hard eutectic was absent. In his (Mr. 
Stead’s) paper on ‘* Phosphorus and Iron” he had 
shown that in proportion as the phosphorus was 
increased the carbon decreased, until when 15 or 16 
per cent. of phosphorus was present, the alloy con- 
tained no carbon. This latter statement, however, 
more recent researches of his own and others proved 
to be not quite correct ; for if phosphide of iron con- 
taining 15.5 per cent. of phosphorus were heated in- 
tensely with carbon, a little of the latter was taken 
up, and the alloy then contained a mixture of Fe, C, 
Fe, P, and Fe, P. He quite agreed with the infer- 
ence of Mr. Adamson’s remarks, that if two metals of 
apparently identical analysis had varying physical 
properties, there was, nevertheless, a chemical 
difference which chemists had not revealed by the 
ordinary methods of analysis employed. His friends 
in Sheffield stated that in certain Swedish irons, 


made by different processes, although of identical ~ 


chemical composition, yet yielded very different 
results when converted into steel. The properties 
which gave to steel the power to stand up to its 
work and last well was called ‘‘ body,” a term which 
might, in his opinion, with advantage be changed 
to ** soul,” because it was not known what it was. 
Here, again, it might be taken for granted that 
there was a chemical difference which chemists had 
not yet been able to detect. 

Mr. T. Vaughan Hughes asked whether the speci- 
mens mentioned had been tested as cast. To this 
the author replied in the affirmative. 

Professor H. Bauerman said it was doubtful what 
was meant by amorphous graphite ; it appeared a 
contradiction in terms, unless it meant finely granular 
graphite. 

Professor Turner said it was extremely difficult 
to determine where graphite ended and amorphous 
carbon began. He had sifted out the finest portion 
of the graphitic residues, and anything that polished 
he considered graphite, while anything that made 
a black mark he took to be amorphous carbon. 

Mr. Stead here said that the temper carbon re- 
ferred to varied in character ; he had separated some 
of it from black steel which had been formed at 
about 700 deg. Cent., and when quite dry it gave 
the blacklead streak on rubbing with the finger, 
and readily conducted electricity. He was doubtful 
whether it should be called teinper graphite or 
temper carbon. More work was required in this 
direction. He thought Professor Turner’s method 
of screening off the graphite and grading it into 
fine and small would be useful ; but it was obvious 
that the metal treated should not be used in the 
form of drillings, but in large lumps, for the drill 
would crush the graphite to powder. 

The author of the paper, in replying to the dis- 
cussion, agreed with a suggestion Mr. Stead had 





made, to the effect that the subject of the paper 
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was one for Carnegie research scholars to take up. 
He regretted he could not give further tests, as 
the iron had been thrown away. 

The proceedings were then adjourned until the 
next day. 


INFLUENCE OF MANGANESE ON TRON. 


The first paper taken on Friday, the 11th inst., 
was a contribution by Professor J. O Arnold and 
F. K. Knowles, entitled ‘‘ Preliminary Note on the 
Influence of Manganese on Iron.” This paper we 
print in full in our present issue, and may therefore 
at once proceed to the discussion. 

This was opened by M. Guillet, who spoke in 
French ; the substance of his remarks being sub- 
sequently given in English by Mr. Brough. M. 
Guillet said that for the past twenty years he had 
devoted himself to the study of special steels, and 
he had had occasion to appreciate the work done by 
Professor Arnold and Mr. Hadfield. The paper 
which Mr. Arnold had criticised was one which the 
speaker had contributed in 1903 to the Bulletin de 
la Société d’ Encouragement, and, unfortunately, in 
that paper a printer’s error had been allowed to re- 
main undetected. The carbon to which Professor 
Arnold referred as 0.273 per cent. should really have 
been 0.073 per cent.; the figure was corrected in 
the paper which M. Guillet subsequently published 
in the Transctions of the International Association 
for Testing Materials. In reply to Professor 
Arnold’s criticism, M. Guillet would say that in the 
specimen which the Professor had examined there 
was no silicon, or practically none, the content being 
0.05 per cent., while in his (M. Guillet’s) specimen 
the silicon amounted to 0.304 per cent. Silicon 
raised the point of transformation, while manganese 
lowered -it, and, consequently, in a steel with no 
silicon it was easier for martensite to be present. 
The speaker thought that the difference in composi- 
tion, more particularly in the percentage of silicon, 
was sufficient to explain the discrepancy between 
his results and those of Professor Arnold. In con- 
clusion, he thanked Mr. Hadfield for the valuable 
help that he (Mr. Hadfield) had extended to him 
during the last three years. 

Mr. F. W. Harbord said he had read the qe 
with a great deal of interest, but it struck him that 
it was a little premature, and he was sorry that 
Professor Aonetl had not waited until he had com- 
pleted his research. The first point that Professor 
Arnold raised was that M. Guillet had not taken 
into consideration the influence of silicon with 
reference to elongation and other characteristics. 
He (the speaker) thought it had been clearly proved 
by Mr. Hadfield that silicon up to 1.6 per cent. had 
no effect in decreasing the elongation or reduction of 
area, and, if anything, it rather increased the 
ductility. Certainly, considerably above 0.3 per 
cent. of silicon did not appreciably affect the tensile 
strength ; with 0.79 per cent. of silicon the tensile 
strength was only 1 ton more than with 0.18 per 
cent. of silicon, the elongation remaining the same ; 
and with 1.6 per cent. of silicon there was only an 
increase of 34 tons ; the elongation and reduction of 
area were not affected. The difference in results 
between No. 2 alloy and Mr. Hadfield’s alloy, 
to which reference had been made, was largely met 
by M. Guillet pointing out the printer’s error. The 
original basis steel, containing 0.4 per cent. of 
manganese and a small quantity of silicon, gave 
24 tons, and when the manganese was 1.3 per cent. 
and carbon the same it gave nearly 27 tons. This 
was not very different from the result that might 
have been expected. The speaker was inclined to 
think that the difference obtained by M. Guillet 
and the authors was largely due to the method 
of manufacture. He did not know what metal 
M. Guillet had used, but it was probably not crucible 
steel. Professor Arnold disputed the accuracy of 
the No. 5 alloy, because a similar alloy of Mr. Had- 
field's gave 38 tons, as against M. Guillet’s 27 tons 
maximum stress. But if the two were compared, 
it would be seen that whilst M. Guillet’s alloy con- 
tained only 0.06 per cent. of carbon, Mr. Hadfield’s 
contained 0.4 per cent. carbon. An increase of 
0.35 per cent. carbon, apart from the consideration 
of method of manufacture, was sufficient to account 
for the increase of 10 tons per square inch. Pro- 
fessor Arnold went further, and said that his con- 
tention was confirmed by an alloy which he had 
made. This alloy, which was identical with M. 
Guillet’s in composition, gave the extraordinary 
result of 30 tons more per square inch in tensile 
stress ; it also gave 20 tons more than Mr. Had- 
field’s alloy, notwithstanding Mr. Hadfield’s alloy 





contained 0.4 per cent. of carbon, and Professor 
Arnold’s only 0.05 per cent. It was the first time 
that he had heard it suggested that reducing the 
carbon from 0.4 to 0.05 would increase the tensile 
stress to 20 tons per square inch. He should not 
like to suggest that the samples got mixed, but 
he was inclined to think that it was probably due 
to the irregular composition of the “ and the 
imperfect mixing of the manganese, as in the alloys 
referred to later on in the paper. 

He was .rather surprised at Professor Arnold 
announcing that he had just discovered at Shef- 
field University a method of making low-carbon 
steel in crucibles. He was aware of the diffi- 
culties of making low-carbon steel ; one, no doubt, 
being the question of pots, and the other the 
question of carbonless manganese. The difficulty 
of the carbonless manganese had been got over 
by Dr. Goldschmidt, but the Sheffield manufac- 
turers had been in the habit of melting Swedish 
bar for years; the speaker himself had had bars 
made in Sheffield with 0.1 per cent. of carbon, so 
that he thought that this claim to be the first to 
make low-carbon steel was rather extraordinary. Of 
course, there was no difficulty in melting manga- 
nese. Surely it was not claimed that the difficulty 
as regards pots arose from pouring the molten 
manganese into the fluid iron, or that this would 
greatly interfere with the life of the pot. The de- 
scription of how to make a pot was, Mr. Harbord 
considered, most interesting. He knew that Pro- 
fessor Arnold enjoyed a joke, and he was rather 
thinking that this was intended asa joke, especially 
when the Professor insisted so solemnly that the 

roportions of Cornish clay and coke dust were the 
irreducible minimum. When he read this, he 
eagerly looked for the dragon’s blood, and wondered 
if an incantation was essential during the treatment 
of this alchemical compost. This might be a very 
good pot mixture ; but there was no doubt any good 
Sheffield maker could make a pot equally good for 
a similar purpose if required. He was rather sur- 
prised to see mentioned as a special point a fact so 
well-known as that if Swedish bar iron were melted 
down in a pot, and allowed to remain in the molten 
state 20 minutes, without any additions of deoxidis- 
ing agent, the metal would be oxidised, and would 
be red-short when rolled. Surely this was so well 
known that it was not necessary to bring it before 
the Institute. The most important part of the 
paper was, however, the question of the experi- 
mental bars. Professor Arnold had made a series 
of these bars, and according to his analysis they 
were most irregular in composition. Now Mr. 
Hadfield succeeded in making bars which were not 
irregular, and therefore what had been done before 
could be done again. No doubt if Professor Arnold 
had obtained the assistance of Mr. Hadfield’s melter, 
he would have succeeded in making bars without 
all this segregation. He noticed with regret, how- 
ever, that Professor Arnold proposed to take these 
irregular bars and carry out an elaborate series of 
chemical, thermal, microscopical, mechanical, elec- 
trical, and magnetic tests. He put it to the members 
of the Institute what Professor Arnold would have 
said supposing any other member had made a series 
of bars of very irregular composition, and had then 
taken these bars, cut them into short lengths, and, 
after analysis, used each piece as a basis for scientific 
investigation as to the influence of impurities. He 
thought the author of a paper containing such a 
suggestion would have had a very bad time at Pro- 
fessor Arnold’s hands. There was no doubt that a 
great deal of time had been spent in the manufac- 
ture of these bars, and the work_reminded him of 
an incident which once took place at a church con- 
gress. The member§ were discussing missionary 
societies, when a person got up and said that a 
society had spent 12,000/., and succeeded in con- 
verting one girl, and she was of weak intellect. 
In the same way Professor Arnold had spent a lot 
of time in making a series of heterogeneous bars, 
which were useless for the purpose of scientific 
investigation; and he suggested to him that before 
he proceeded with this research he should first mix 
his manganese thoroughly, and get homogeneous 
bars ; in fact, that he should first make his bars 
before proceeding to test them. 

Mr. A. McWilliam referred to a special steel on 
the market, which, to some extent, belied the state- 
ments made by Mr. Harbord as to silicon as a 
softener. With regard to the influence of silicon 
on steel, he thought it would be appreciated by all 
who had attempted to harden steel that the con- 








sideration of the effect of silicon in the presence 


of a considerable amount of manganese was a 
wholly different matter from investigating the 
influence of silicon on pure iron. Those who 
formed the carbonist school were well aware of 
the effect of the presence of carbon, but in con- 
sidering the influence of silicon and manganese a 
fresh problem arose. The speaker then proceeded 
to comment upon the great waste of the time of 
students and those engaged in research work in- 
volved by errors such as those in M, Guillet’s paper 
to which reference had been made. He expressed 
the hope that M. Guillet would undertake tho 
careful revision of his work, and would advise 
metallurgists of discrepancies. It was a very 
serious matter, especially in view of modern com- 
petition, that time should be wasted owing to dis- 
agreement between the figures in tables and the 
indications of curves. 

Professor Thomas Turner asked for information 
as to the size of the end of the cogged bar, illus- 
trated in Fig. 1 of the paper. To this Professor 
Arnold replied that it was about half size, That 
being so, Professor Turner considered that the 
oxides were very large. He had seen such oxides 
in commercial steel, but the magnifications were 
generally very much larger. He also noticed that 
Professor Arnold employed the term ‘‘ ferrous 
oxide,” but the speaker usually regarded these 
oxides as magnetic oxides. 

Professor H. Bauerman referred to the bars 
to which Mr. Harbord had called attention, and 
would ask the authors whether they had made any 
other investigations than those of the three typical 
alloys, and numbered 977, 944, and 966 in the paper. 
So far as Nos. 944 and 966 were concerned, there 
was evidence of regular transfusion, the middle 
being practically the arithmetical mean of tho 
ends. The speaker considered that important 
results might follow from this part of the investiga- 
tion alone. 

Mr. J. E. Stead said that the paper was really 
an introduction to something which promised to be 
of great importance in the future, and he regarded 
it as premature to discuss the effect of manganese 
until the research was more fully completed. There 
were, however, one or two points to which attention 
might be drawn. The authors had stated that the 
method by which the amount of ferrous oxide was 
determined was not given. It was a very difficult 
thing to determine the amount of dissolved oxygen 
in steel, or oxygen even in the free state. Ledebur 
had a process of heating in hydrogen gas which 
chemical metallurgists did not appear to have care- 
fully studied. It was a process that the speaker 
was following up in his laboratory, and he would 
have something to say about it later on. This 
determination of ferrous oxide or magnetic oxide 
in the dissolved state was a research of great 
importance. The breaking up of the ingots 
was well known to those who had attempted to 
roll over-blown Bessemer steel to which no manga- 
nese had been added. The appearance of the 
photograph in the paper would be familiar to many, 
and he would like to ask the authors how they 
determined the oxygen in that particularcase. The 
subject of liquation was referred to in the paper. 
The term ‘liquation” used in this connection 
might perhaps be taken to mean, not liquation, 
but that the materials were not thoroughly mixed. 
Professor Bauerman had indicated if the materials 
were really mixed the results had a certain essential 
value on their own account. As Mr. Harbord had 
pointed out, it would be very wrong to take any 
particular portion of the ingot without analysing 
each piece after the test had been made ; he under- 
stood, however, that the authors proposed to do 
that. He thought that, in justice to Mr. Harbord, 
he should say that the latter had not stated silicon 
to be a softener—merely that it did not harden. 
It was known that silicon was a softener if added 
to white pig iron ; in that case it softened the iron 
by reason of its influence upon the carbon condi- 
tion. Mr. Harbord here remarked that he had 
described silicon as having a softening influence. 

Professor Arnold, in replying to the discussion, 
said that one satisfactory point in Dr. Guillet’s 
remarks was that the explanation of the discrepancy 
with regard to the alloy No. 2 had been cleared up. 
Dr. Guillet had attributed the discrepancy between 
his own and the speaker’s results to a difference of 
0.3 per cent. of silicon, which had been stated to 
have a softening effect ; Mr. Harbord had followed 
on the same lines. Professor Arnold could have 
hoped that both Dr. Guillet and Mr. Harbord 








would have given the Metallurgical Department of 
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the Sheffield University credit for not making un- {Oxygen Company, Limited, to witness a practical 


founded statements. The author had made two 
other alloys with the higher percentage of silicon, 
and so far from softening, the stress rose from 57.8 
to nearly 62 tons ; this was owing to the 0.3 per 
cent. of silicon. Dr. Guillet had set out the com- 

osition of certain alloys containing nickel, and 

rofessor Arnold, adverting to these, said that 
he considered them irrelevant. It would seem 
that in one case, with 10 per cent. nickel, Dr. 
Guillet got high stress with fair elongation ; 
whereas with another alloy, having the same 
percentage of nickel, the elongation obtained was 
very poor. In the one case the silicon was low, 
and in the other high. They had come to the con- 
clusion at Sheffield that all through Dr. Guillet’s 
nickel researches, wherever marked brittleness was 
obtained it was due, not to the presence of silicon, 
but to the presence of oxygen. In regard to what 
Mr. Harbord had said about the authors having 
claimed to be the first to melt pure iron, Professor 
Arnold remarked that had Mr. Harbord read the 
paper more attentively, he would have seen that 
the authors were referring to a crucible for melting 
this material, which had been used by them for 
sixteen years ; the claim was not made in relation 
to recent practice. Mr. Harbord had also com- 
mented unfavourably upon the variation in the 
alloys, and had advised him not to expend a great 
deal of research work on the material as it was 
prepared. He (Professor Arnold) proposed, how- 
ever, to continue the work, and he believed that, 
when completed, the series of tests would 
the most complete and accurate that had ever 
been published. It would be well if members, 
before criticising, would take an opportunity of 
seeing the methods. Continuing, the speaker said 
that Mr. Stead had raised two very important 
points ; one was about theoxygen. The authors had 
stated about 2 per cent. of oxygen because they 
found the bars very like blown Bessemer metal. 
In the forging they behaved like plain Bessemer 
metal, which the speaker had analysed many years 
ago, with the same result in oxygen—namcely, 0.25 
per cent. The analysis was carried out by the 
hydrogen method, a process which was tedious, and 
not free from doubt. The question of liquation 
was one that had troubled theauthors. It was not 
possible to play with 99 8 per cent. fluid iron, and 
everything had to be done very quickly. In all the 
alloys that were made transfusion took place ; but 
whether the liquation was the result of imperfect 
mixing, or whether the liquation took place in the 
crucible, it was difficult to say. Further experi- 
ments would be made in the hope of determining 
that point, and a hot fire-clay rod would be used 
for stirring. A Sheftield house, making high man- 
ganese alloys, had told him that when they charged 
manganese and iron and melted them together, 
similar liquation was obtained. 

A vote of thanks to the authors was proposed by 
the President. 


Tae INTERNATIONAL AssociaTION FOR TESTING 
MateERIALS, 

In the course of the discussion on Professor 
Arnold and Mr. Knowles’s paper, Mr. Stead stated 
that he had the permission of the President to 
make an announcement in relation to the Inter- 
national Association for Testing Materials. The 
speaker was the English secretary of that associa- 
tion, and he would direct the attention of members 
to the great importance of the forthcoming Brussels 
Congress. Seven papers, all of much interest, 
were to be read. One of these related to the indi- 
cation afforded by etching methods on complete 
sections, showing segregation, local and axial, and 
its influence on mechanical properties. Another 
paper would deal with proposed complete methods 
of testing steel in every way. To become a mem- 
ber of the International Association it was only 
necessary for applicants to send in their names, 
accompanied by a remittance of six shillings, and 
they would be entitled to attend the meetings of 
the congress. 


Busst-FurRNACE OBsTRUCTIONS, 

The next paper was on ‘‘ The Use of Oxygen in 
Removing Blast-Furnace Obstructions,” by C. de 
Schwarz, of Lidge. 

We shall print this paper in full, together with 
the illustrations, in a future issue; and in the 
meantime we may state that at the close of the 
meeting many of the members availed themselves 
of the opportunity kindly offered them by Brin’s 








demonstration of the method described by the 
author of the paper. They proceeded to the works 
of the company at Elverton-street, Horseferry- 
road, Westminster, where they were received by 
Mr. K. S. Murray, the manager. 

The demonstration which there took place was 
most striking. A solid block of steel, measuring 
16 in. long by about 6 in. square, was placed on a 
suitable iron tripod in the yard belonging to 
the firm, and the ‘‘ burner” resting on a light 
iron stand was supported with its mouth a few 
inches off one of the 6-in. square faces of the piece 
of steel, with its axis in line with the axis of the 
block. The ‘‘ burner,” consisting of an outer and 
an inner tube (the former supplying the hydrogen, 
and the latter the oxygen); was an instrument of 
some 10 ft. or 12 ft. in length, the tail end of 
which was connected to the gas-tubes from the gas- 
cylinders, and was held and guided by the man 
who manipulated the operations. This man was 
completely enveloped in asbestos cloth, so as 
to withstand the heat and the showers of sparks 

roduced while the demonstration was in progress. 

ydrogen gas was first turned on, and was lighted 
at the mouth of the burner. The oxygen was then 
supplied, but the pressure of both gases was kept 
low at first, and was gradually raised and regulated, 
so as to give a very hot flame. This was simply the 
oxy-hydrogen blow-pipe, the flame from which 
heated a spot on the block of steel against which it 
impinged to a white heat. The pressure of the 


be | oxygen was then raised to such an extent that the 


steel commenced to burn, a fact clearly proved by 
the showers of sparks that flew in all directions, so 
that it was necessary to stand at a considerable 
distance from the burning block. 

The pressure of the oxygen was then further 
increased to 30 atmospheres, and the supply of 
hydrogen was shut off. The steel then continued 
to burn, having taken the place of the hydrogen as 
the combustible, the heat of the combination being 
far in excess of that produced by the oxy-hydrogen 
blow-pi The high-pressure oxygen, in addition 
to burning the metal, kept the hole which it burnt 
perfectly clear. In one minute and thirteen seconds 
from the time that the hydrogen was lighted the 
flames burst from the farther end of the steel 
block, and the gases were turned off, the opera- 
tion being finished. When the block was examined, 
it was found that, though warm on the outside, 
the hand could easily be placed upon it without 
inconvenience, and that a round hole about 2 in. 
in diameter had been burned through the whole 
length of the block, or through 16 in. of steel. 

Although, as stated by the author of the paper, 
oxy-hydrogen has proved very convenient for 
producing the necessary initial heat before applying 
the oxygen alone, when the process is used for 
opening blocked-up tap-holes or tuyeres in furnaces, 
there are other purposes where the employment of 
the electric current may be more convenient, a 
current of from 200 to 220 amperes at a pressure 
of from 4 to 6 volts being quite sufficient to produce 
the necessary initial heat before the oxygen.is 
applied, and a demonstration of this was also given 
by Messrs. Brin and Co. 

An apparatus similar to the one just described 
(with the exception that no hydrogen was used) 
was rigged up, and a block of steel, 8 in. thick, 
was this time placed in front of the burner. 
The block of steel having been connected up to 
one pole of storage batteries, which supplied the 
electric current, the face of the steel in front of the 
burner was brought into contact with a conductor 
from the other pole of the batteries, and a small 
spot on the steel was at once raised to a white heat. 
The oxygen then being turned on, the combustion 
of the steel commenced, and in 18 seconds after 
the time that the electric contact was made the 
flames issued from the back face of the steel, show- 
ing that the hole had been burned through. The 
hole in this case was about 14 in. in diameter, and 
it had passed through 8 in. of solid steel. The 
saving of time when electricity is used is, of course, 
due to the fact that the steel in front of the burner 
is, by it, raised to incandescence much sooner than 
by the oxy-hydrogen flame. 

Another very interesting demonstration was 
given to show that if a plate of iron or steel and a 

late of copper were fixed together face to face, a 
co could be burned through the steel by means of 
the process without the copper plate at the back 
being affected; in fact, after the hole had been 
burned through the steel the copper plate was 





practicelly cold, due to the very low temperature 
of the expanding oxygen. 

To return to the meeting, the discussion on Mr. 
de Schwarz’s paper was opened by Mr. T. Vaughan 
Hughes, who had had some experience with the 
oxygen blow-pipe. The flame of the acetylene 
oxygen blow-pipe was almost as hot as the electric 
arc. If acetylene were used in place of hydrogen, 
only one bottle of compressed gas would be needed. 
The President here asked what was the best form 
of burner ; to which Mr. Hughes replied that he 
had used a steatite burner. 

Mr. A. W. Richards remarked that the useful- 
ness of the process described in the paper had been 
demonstrated at his works. The tap-hole of one of 
the cupolas, which had been working very badly, 
had become shut up, and by the use of the oxygen 
process this tap had been opened in 25 seconds. 

Mr. T. C. Hutchinson said that on one or two 
occasions he had attempted to open a closed tap- 
hole with a blow-pipe. He had used petroleum, 
taking it from a height of 40 ft. or 50 ft., in order 
to get sufficient pressure to counteract, that of the 
blast. By that method it was several hours before 
the hole was opened. In one case, through some 
mismanagement during the night, the furnace 
became blocked up for eight or ten days, but by 
means of the petroleum blow-pipe the entire 
crucible was melted out. He hailed the advent of 
eo useful an instrument as that described in the 
paper. 

Dr. E. Menne replied, in German, to the dis- 
cussion on behalf of the author; a précis of his 
remarks being furnished by the Secretary. He 
thought it quite possible that acetylene might be 
used, and would remind the members that the work 
was not done with a hot flame, but with cold 
oxygen at 20deg. Cent. He had himself made 
experiments in the use of illuminating gas and 
electricity, and thought it immaterial which method 
was used, as similar results would be obtained. 
He had also tried petroleum, but found that the 
operation lasted several hours, and that there were 
other disadvantages. 

The President then proposed a vote of thanks to 
the author. 

The last paper read at the meeting was on 


BRITTLENESS AND BuiisTerRS IN Tun STEEL SHEETS, 


Mr. Edward F. Law being the author. This paper 
we also print in full in our present issue. 

The discussion was opened by Dr. L. Guillet, 
whose remarks were again translated by Mr. 
Brough. Dr. Guillet said that his own observations 
tended to show that when pearlite occurred in 
parallel bands, the sheets were exceedingly brittle. 
He passed on to refer to some recent researches 
made in Sweden to investigate the effect of the 
occurrence of oxygen in steel. It had been found 
that the presence of nitrogen in steel plates ren- 
dered them exceedingly brittle. This seemed to 
indicate that an ordinary analysis of steel was quite 
incomplete unless, in addition to the determination 
of the usual constituents, the percentages of hydro- 
gen, oxygen, and nitrogen were also stated. Dr. 
Guillet also referred to the fact that steel made in 
the Hérault electric furnace, though of exactly the 
same composition as the crucible steel, proved to 
be of much superior quality, the difference being 
due to the presence of the oxygen and the other 
gases in the crucible steel. In conclusion, Dr. 
Guillet referred to the electric steel being also made 
by the Hérault process in Canada by a company to 
which he was the consulting engineer. 

Mr. G. E. Tucker stated that many years ago he 
had gone into the question of blisters in steel. In 
those days the manufacture was very rapid, and 
there was a tendency to rush it. The difficulty 
with blisters in tin-plate steel, still being manu- 
factured, became very serious, and the speaker had 
come to the same conclusion as the author, that it 
was entirely a question of oxides in the metal. On 
one occasion several hundred tons of Bessemer 
steel were charged into the furnace, and cracks 
developed to such an extent that it was possible 
to put one’s fist into the fissures. In other cases 
the ingots burst, and hundreds of tons of steel 
went to pieces in attempting to pass the metal 
through the rolls. Ordinary chemical analysis 
failed to reveal the cause. The silicon was very 
high—a point of interest—and the manganese wa~ 
normal. The speaker thought this case was paralle! 
with the occurrence of blisters in ordinary sheet 
steel ; the same influence was at work, in the one 


s 


case leading to fissures and breaking up the ing:‘s 
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completely, and in the other case forming simple 
elevations of the surface. The determination of 
oxygen had been referred to more than once, and 
he had himself contributed a paper on the subject 
some years previously ; his experiments warranted 
the conclusion that oxygen was the cause of the 
trouble. - 

Mr. T. Vaughan Hughes said that blisters and 
brittleness in thin sheets had been a source of con- 
tinual annoyance and loss in most works, and 
had indirectly been the cause of the aban- 
donment of thin steel for many useful purposes. 
Mr. Ridsdale in his paper on ‘‘The Diseases of 
Steel” had mentioned, in a general way, the causes 
productive of unsound steel. In many works 
greater attention was now being given to the heat 
treatment of steel, from the casting operation on- 
wards. He was much in doubt whether the dif- 
ferences in sulphur and phosphorus contents given 
by the author were practically the cause of the 
blisters and brittleness, but he was inclined to 
think that the excesses of phosphorus and sulphur 
were indications of badly-made steel. It was very 
significant that Bessemer steel seemed more liable 
to the errors pointed out by the author than open- 
hearth steel. The speaker had experienced similar 
trouble when dealing with tubes; but the author 
would readily appreciate that in that case the 
articles received, in the process of manufacture, a 
somewhat different mechanical treatment from that 
to which sheets were subjected ; the difference lying 
chiefly in the fact that, with tubes, defects in the 
ingot were enormously extended longitudinally, but 
very little transversely or laterally. In the case of 
sheets, by cross-rolling of slabs in the early stages 
of manufacture, the defects might receive relatively 
more lateral than longitudinal extension, and thus 
globular defects in the ingot finally became patches 
in sheets, as distinguished from streaks or seams in 
tubes. Referring to the analyses of sheets 1 to 7, 
and 15 to 23, the speaker pointed out that some of 
the phosphorus percentages were lower than in the 
cise mentioned in the first table in the paper, of 
the sample 67, which gave no blistered sheets. He 
would ask whether any arsenic had been observed. 
In the selected sheets 1 to 23 the carbon contents 
were fairly regular all the way through ; he would 
have expected rather more variation if the segrega- 
ton, upon which the author laid so much stress, 
played an important part. 


included cinder, or oxidised, or even flattened- 
out oxidised blow-holes. In view of the evidence that 
hydrogen was not completely expelled from the steel 
at 800 deg. Cent., occluded or absorbed hydrogen 
might have been an important factor in producing 
the brittleness. In his process for the heat treat- 
ment of steel—by which he was enabled to dispense 
almost altogether with pickling operations, and in- 
cidentally with hydrogen generation as at present 
understood—the speaker had not been troubled 
with blisters, so that he had been led to the con- 
clusion that even in material which might contain 
dissolved oxide or cinder it was possible to obtain 
finished sheets of about 35 wire gauge free from 
these defects. 

The author had advanced the theory that 
nascent hydrogen was the powerful reducing 
agent, assisted by the high temperature of the 
pickling bath ; and the speaker assumed the com- 
position of the pickle to be normal, whilst the 
temperature would vary from 100 deg. to 150 deg. 
Cent. He would ask if there was any evidence 
that nascent hydrogen generated at the opposite 
surfaces of the metal would pass through ordinary 
sheet steel at 150 deg. Cent.’ If the metal were 
in the neighbourhood of what was popularly 
termed ‘‘ red-heat,” there was ample evidence of free 
hydrogen, but not nascent hydrogen, passing 
through; but whether this effect was by process 
of ditfusion or solution was, perhaps, still a moot 
point. The powerful action of nascent hydrogen 
depended on the interacting substances being in 
free molecular contact with one another. He 
could scarcely conceive an atom of hydrogen in its 
natal state wandering between millions of solid 
molecular aggregates of iron, carbon, phosphorus, 
sulphur, and manganese, until it came into contact 
with a belated inclusion of iron oxide, which it 
would then vigorously attack with a formation of free 
iron and water. A number of those oxide inclusions 
would be invisible even with the help of a micro- 
scope. No doubt the convection current in the 


png of the liquid metal in the ingot localised 
e 


cinder inglusions, or probably ferrous-oxide 








He was of opinion, | 


therefore, that the author in his summary had | Carnegie research scholars. The speaker's own ex- 





, agglomerations, which eventually became frozen in 


position ; but it was well known to all who had had 
experience in rolling metal that that class of defect 
in the metal continued to reappear at the surface 
of the sheet, and there were finally a number of 
defects which were often invisible even under the 
microscope, similar to those represented in the 
author’s illustrations, indicating that the surfaces 
were forming, as it were, porosities between the 
surfaces of the deformed oxide globules. When 
such sheets were put in the hot pickle, the acid 
liquor attacked the oxide porosities, and soon bur- 
rowed its way into the sheet. 

The speaker would admit that hydrogen, or other 
reducing gas, played an important part in the reduc- 
tion; not in the pickling, but in annealing and re- 
heating, when hydrogen and carbon monoxide were 
absorbed by the metal, and were then capable of 
reducing internal oxides, thus forming cavities. 
When the metal cooled down, these cavities would be 
more or less empty, and were thus more liable to be 
partly filled with pickle. In tubes the speaker had 
discovered a great number of such cavities, partly 
filled with pickle, the entrance to them being 
blocked, so far as the microscope showed, with 
crystallised porous sulphate. When these com- 
municating orifices were filled up with crystallised 
porous sulphate, and the caverns with which they 
communicated in the metal were wholly or partly 
filled up with pickle, it did not seem to the speaker 
that any other result than blistering was possible 
when the sheet was subsequently annealed. He did 
not agree with the author, therefore, that nascent 
hydrogen was the reducing agent while in the act of 
pickling ; but from his own experiments, he con- 
cluded that the reduction process took place during 
the reheating and annealing operations, before and 
between the pickling processes, and that the 
pickle, included in the manner indicated, caused 
subsequent blistering of sheets. With regard to 
the brittleness, there were several blistered sheets, 
given in the second table of the paper, contain- 
ing equal phosphorus, more sulphur, and a little 
more manganese than the ‘‘ good sheets” of the 
acid Bessemer sample (No. 65) given in the first 
table in the paper. For this reason, the speaker 
was inclined to think that the question of brittle- 
ness, so far as phosphorus and sulphur were con- 
cerned, required more investigation. The action 
of occluded hydrogen was open to experiment by 


periments seemed to prove that there was a marked 
difference in the action of hydrogen on steel, depend- 
ing upon whether the metal was heated and cooled 
in the gas, or whether it was dissolved cold in the 
manner in which electrolytic deposits took place, or 
by being pickled in normally used solutions and 
then heated. 

Mr. J. E. Stead said that Mr. Law’s paper drew 
attention to one of the subjects which had engaged 
attention for a great many years. The paper itself 
was a mixture of facts, and hypotheses based on those 
facts, and chemical theories generally ; but practi- 
cally all the facts brought forward agreed with 
previous determinations. More work, however, 
was necessary before it could be decided that nascent 
hydrogen would actually reduce free oxide of iron. 
The question was whether oxide of iron might not 
be in two states—that is to say, actually dissolved 
in the iron itself, in which case no microscope could 
detect it, and also in the free state. Having met 
it repeatedly in sections, justas Mr, Law had done, 
the speaker was satisfied that free oxide of iron 
did really exist ; and the observations of many 
investigators who had studied blown Bessemer 
metal tended to the conclusion that there existed 
dissolved oxide which could not be seen by the 
microscope. The members might not be aware that 
Mr. Law had been awarded a Carnegie scholar- 
ship in order to fully investigate the matter. The 
speaker would suggest that the investigation should 
go outside the microscope, and that analytical 
methods should be applied to the determination of 
the oxygen in steel ; this was most important. He 
would suggest also that the very fine particles of ma- 
terial it was necessary to experiment upon should 
be heated to a very high temperature in order to get 
the oxygen actually removed in a reasonable time, 


as steel parted with the gas much more readily at 


high temperatures. With a low temperature, such 


as that of an ordinary combustion furnace, it would 
take a long time to get out the oxygen. 
ing the temperature to 1000 deg., or even higher, 
the chances were that most of the oxygen would be 
removed. It was not possible to say that it was 


By carry- 


entirely removed even then, but the speaker's 
researches seemed to indicate that it was best to 
work with high temperatures. With referenceto Dr. 
Guillet’s observations on parallel bars of pearlite, 
they furnished clear indication that with all steels 
rolled into bars there was segregation, local or axial. 
In every ingot cast there were local or microscopic 
segregatious. When the material was rolled out 
the carbon ran into lines, and parallel lines of pear- 
lite occurred. It was not always that such steels 
were brittle and bad, and he therefore thought 
exception might be taken to Dr. Guillet’s generali- 
sation on the point. From the remarks of some 
speakers—especially Dr. Guillet—and from his own 
experiments it appeared that chemical metallur- 
gists had reached a stage in the history of metal- 
lurgy when there would have to be a departure from 
the determination merely of the usual elements 
they had grown accustomed to look for, and exami- 
nations for nitrogen, oxygen, and hydrogen—or, 
indeed, any ekm:ent which might be present— 
would in future have to be made. Nitrogen was 
undoubtedly present in steel, and was found in the 
honeycombs and blisters. Many years ago exami- 
nations were made of steel by drilling it, and 
collecting the gas evolved from the drillings in 
mercury or water, when a considerable quantity of 
nitrogen had been found. The speaker had also 
observed the same thing, but the nitrogen must 
have been simply mechanically entangled, and not 
in chemical combination. That raised the question 
of the difference between the effect of mechanical 
entanglement of dissolved nitrogen and of nitrogen 
which might or might not be chemically combined 
with the iron itself. There was, the speaker said, 
a huge future for investigation on that point alone. 

Professor Thomas Turner had conducted, some 
years ago, a number of experiments on wrought 
iron to investigate the cause of blisters. His 
belief was that until it was possible to produce 
blisters at will there would be no real know- 
ledge of how they arose. The theory upon which 
he had worked, however, was that carbon mon- 
oxide was the chief agent, but he had not so 
far succeeded in producing blisters at will. It 
was recognised that hydrogen, in connection 
with the pickling, had a considerable effect, but 
the speaker was not sure that tho author had 
proved his theory; it was, nevertheless, an ex- 
tremely interesting one, and would lead to further 
research. Members would be familiar with the 
experiment made with a porous vessel containing 
air, having its neck immersed in mercury and en- 
closed in a vessel containing hydrogen, The 
hydrogen, by diffusion, passed through the wall of 
the porous vessel more rapidly than the air could 
escape, with the consequence that a pressure was 
produced inside the vessel and bubbles of gas 
passed out. Conversely, if the hydrogen were 
put inside, and the air outside, there would bea 
rise in the tube. A similar osmotic pressure took 
place in the case of the steel, but the pressure 
difference was small, and the author’s statement 
to the effect that this small osmotic pressure was 
sufficient, at a temperature of about 100 deg. Cent. 
in the vat, to force the sheets of steel asunder, 
was not easy of belief. If the metal had been 
red hot, the speaker could have understood the 
statement ; but until the gas was taken out of the 
blisters, aud the nature of the blisters determined, 
the theory was not proved. 

Mr. Law, in replying to the discuseion, said that 
Mr. Stead had answered Dr. Guillet’s remarks 
about the pearlite occurring in bands, and the 
speaker had himself found that this pearlite did 
not necessarily produce brittleness. As to Dr. Guil- 
let’s reference to the incompleteness of analysis, it 
was generally agreed that the ordinary analyses 
would have to be extended. He would reply to 
Mr. Vaughan Hughes in writing. Mr. Stead had 
informed the meeting that he (Mr. Stead) was him- 
self investigating the determination of oxide, and 
the matter could not be left in better hands. He 
agreed with Professor Turner in thinking that the 
theory put forward in the paper was not proved. 
He would like someone to prove it. 

The President proposed the usual vote of thanks 
to the author. 


OTHER PaPeErs. 
The remaining papers were taken as read, the 
President stating that written communications 
upon them might be sent to the Secretary. These 





pers were as follow :—-‘‘The Relation Between 
ype of Fracture and Microstructure of Steel Test- 
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Pieces,” by C. O. Bannister (London); ‘The 
Manufacture of Rolled-Steel Car- Wheels and 
Tyres,” by P. Eyermann (Wisconsin); ‘*Chain- 
Making Machinery,” by E. Lelong (Belgium) ; 
‘The Influence of Copper in Steel,” by F. H. 
Wigham (Wakefield). The reports on work carried 


out during the past year by holders of Carnegie 
Research Scholarships were also presented, but 
not read. They were as follow :—‘‘ Hardness of 


the Constituents of Iron and Steel,” by H. C. 
Boynton (Cambridge, U.S.A.) ; ‘‘ Heat Treatment 
of Wire,” by J. Dixon Brunton (Musselburgh) ; 
v8 Quaternary Steels,” by L. Guillet (Paris); 

Influence of Carbon on Cast Iron,” by W. H. 
ea field (Sheffield) ; ** The Preparation of Carbon- 
_ F erro-Manganese,” by E. G. Ll. Roberts and 
. A. Wraight (London) ; and ‘‘ Deformation and 

racture in Iron and Steel,” by Walter Rosenhain 
(Birmingham) 


ConcLupinc Procegprncs. 
A A vote of thanks to the Institution of Civil 
Dgincers for permitting the use of their premises 
og’ ; oposed by Mr. Tannett Walker and seconded 
y Mv. Hatton. A vote of thanks to the President 
oar posed by Mr. Turner. and seconded by Mr. 
John Barker—was also passed. The President 
announced that the next meeting would take place 
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in July, and would be held in London. It might 
interest members to know that the Prime Minister 
had consented to attend the banquet that would 
be given on that occasion. 








STANDARDISATION OF NAVAL 
MACHINERY. 
(Continued from page 524.) 

Havine in a previous article described the general 
design and given the results of trials of the naval 
machinery built to standard gauges, &c., we now 
direct attention to the manufacture of the machi-| 
nery, with particular reference to the use of the 
gauges, jigs, and templates. It is scarcely neces- 
sary to illustrate or describe the entire system ; 
moreover, want of space prohibits this. e have 
taken as typical the principal items in connection 
with the intermediate cylinder and its moving 


parts. 

The whole of the gauges were made of mild steel, 
with the exception of the blocks, which are of cast 
iron. All the bushes for the jigs were turned in 
the ordi way from forgings, and small allow- 
ances left for grinding. They were then case- 





hardened, and ground true to counteract any 
change in shape during the hardening process. | 


Perhaps the most comprehensive indication of 
the extent of application of the system is 
found in the fact that no drawing bore a mea- 
surement; every item in connection with the 
engines was machined to a gauge, which had its 
particular number, and was thus indicated on the 
drawings. In our illustrations of the various parts 
of the engine, and of the gauges, templates, &., 
employed in the machining of these, we have adopted 
the ordinary section marking for the units of the 
engines where made of cast iron, anda dot-and-dash 
section marking where steel was used. Gauges 
are printed in black, templates are stippled, while 
jigs are shaded around the edges. 

Taking first the cylinder, the method adopted in 
all cylinders was identical so far as the design per- 
mitted. In the case of the low-pressure cylinder, 
where there were flat slide, instead of piston, valves, 
there necessarily were variations ; but it will be 
sufficient for general purposes to accept the inter- 
mediate cylinder as typical of the work carried out. 
Figs. 14 to 34 on page 648 show the intermediate 
cylinder (with which is cast also the double-valve 
chamber), and the method of applying the gau 
on the various parts. These drawings show a 
the cylinder and piston-valveliners. The cylinder 
was cast at the } mar with the bottom down- 
wards, as is the practice at Messrs. Hawthorn, 
Leslie, and Co.’s works ; this ensures grit, &c., 
rising to a large head on top, which in no case 
is less than 18 in. high for the smallest of the 
cylinders ; in large castings it is correspondingly 
greater. Thecasting, on arrival from the foundry, 
has this head cut off in a boring-mill, and the 
cylinder is next placed on the marking-off table, so 
that the dimensions may be checked and the 
casting marked off for boring the cylinder barrel. 
This is the only marking off that is done, because, 
as soon as the cylinder is bored to gauges shown in 
Figs. 15 and 16, the centre is fixed from which 
the various templates are applied. The cylinder 
and stuffing-box being bored, the whole of the 
bottom of the cylinder is faced to templates and 


| gauges, as shown in Figs, 15, 16, and 30. This 


last shows the method of gauging the cylinder 
bottom, from which it will be seen that one end of 
the template fits against the boring-bar. The 
planing of the cylinder on the bottom is done to 
gauges from the top flange, Figs. 15 and 17, which 
was faced at the same time as the boring. The 
cylinder is then planed on the top over the piston- 
valve chambers. The valve chainbers are bored 
and cut to lengths from gauges shown in Figs. 16, 
17, and 26. Associated with Fig. 16 is the valve 
liner. This illustration clearly indicates the work- 
ing allowances of the valve chamber, and the lini 

which is to fit it. The valve chamber is bore 
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to standard drawing size. The gauges we have 
been referring to are length, point, and radius plate 
and depth gauges. 

In Figs. 18, 19, and 25 there is shown the jig, 


with its hardened-steel bushes, for drilling the | 
bottom of the liner(Fig. 14), and the corresponding | 


holes in the cylinder (Fig. 26). One side of this jig 
is turned to exactly correspond with the bottom 
of the cylinder, while the other side takes exactly 


Fig. 43. 









Fig.42. 















will be seen by examination of Fig. 17, which 
is a part section of the valve-chamber. These 
templates are all set from the centre of the slide- 
rod stuffing-box by a special steel centering-rod, 
which is turned to fit the bore. The same templates 
are utilised to drill the top and bottom valve-covers, 
the former being shown in dotted lines on Fig. 17. 
The template for drilling the facings for connect- 
ing the high-pressure and low-pressure cylinders 
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arrangement clearly. The same template is used 
for drilling the cylinder-cover. Fig. 29 shows the 
method of making the joint at the top of the 
cylinder, by means of a copper ring. 
Figs. 31 to 34 illustrate the templates 
all the blocks for drilling the bottom of the cylinder, 
This template is a steel plate gin. thick. On one side 
is a large cast-iron spigot, Figs. 31 and 33, which fits 
into a hole in the template, and is secured to it by 


for carrying 

































































































































































































































fitted bolts. This spigot fits the piston-rod stuffiag- 
box, and by this means the whole of the template 
is centred. It is only necessary to set the tem- 
plate to the centre line, when all the holes can be 
drilled without any marking off. The blocks on 
this template are utilised also for drilling the tops 
of the columns or pillars. Forged-steel columns 
are used for supporting the cylinder at the front, 
and cast-iron columns formed with guide-faces, and 
one forged-steel column, are utilised for the same 
purpose at the rear, as shown in the cross-sections 
of the engines (Figs. 4 and 5) published in the two- 
age plate with our issue of the 4th inst. These 
orged-steel columns are 64 in. in diameter for the 
high-pressure and intermediate cylinders, and 5j in. 
for the low-pressure cylinders. Fig. 33 is a sec- 
tion through the block and spigot for drilling the 
tops of these columns or pillars, and Fig. 34 shows 
the method of applying the blocks on the tops. 
These blocks are taken off the template used on 
the bottom of the cylinder and placed on the top 
of the column or pillar, as shown in Fig. 34. This 
method was applied to all the columns or pillars. 
Even in the case of the columns, interchange- 
ability and identity has been ensured, and the 





























the form of the liner. Fig. 23 shows the method 
of seplying this to the liner, and Fig. 24 to the 
cylinder. Fig. 21 shows the template for drilling 
the holes in the bottom of the piston-valve chamber, 
and Fig. 27 the template for the top. The pro- 


jections on the latter template correspond to 
the angles of the various exhaust and inlet steam 
branches to the cylinder, while that on the former 
g the facing for the weigh-shaft 
The method of applying these gauges 


is for drillin 
bracket. 


Section at A, B, included in the figure, shows this 


together are shown by Fig. 28. Some of the various 
templates for the holes in the various flanges are 
illustrated by Fig. 22. Fig. 35, page 649, shows the 
template for drilling the top flange of the interme- 
diate cylinder. The ring shown in the centre, fitted 
with stops on the top to prevent it from falling 
through the template, is used as a spigot for set- 
ting the template on the cylinder, and is turned 
to fit the diameter of the bore; the small detail 


method adopted is illustrated by Figs. 36 to 41. 
As we have already indicated, these rear columns 
are made of cast iron, and are of the usual A sec- 
tion, as shown in the longitudinal elevation of the 
engine (Fig. 2 on the two-page plate accompanying 
our issue of the 4th inst.). The column 1s een 
planed to length, and the face motion-bars er: y 
machined. Fig. 36 shows the method of dril = 
the top and bottom of the columns subseq'': re! n 
planing. The block for the top has already beer 
referred to and was used on the large tempiate m 









Figs. 32 and 33. The block for the bottom f be 
column will be described with the bed-plate. 
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the method of setting it is shown in Fig. 36. 
A straight-edge was laid up the face of the 
column, and a template, with the blocks attached, 
was worked forward until the angle-bars on the 
template abutted against the straight-edge. This 
template is shown in dotted lines at the foot of the 
coluinn in Fig. 36, with the straight-edge in posi- 
tion, and carries a jig with a double liue of holes 
for drilling the bottom of the columns. Both legs 
were drilled at the same time, and one template 
carried both jigs. The angle-bar extends the whole 
length of the template. The centre lines of the tem- 

late and of the column must, of course, coincide. 
Figs. 39 and 40 illustrate the jig and the method 
of drilling the ahead and astern motion-bars or 
slipper-guides. This jig consists of a large cast- 
iron plate, with lips on the side, as shown in 
Fig, 40, to go over the motion-bar. This jig also has 
a lip on the top, which permits of its being hung on 
the column top, and adjusts it for height, while the 
lips on the side adjust it sideways. These stops are 
also used for going against the backs of the slipper- 
guides for drilling. Fig. 41 shows also one of the 
case - hardened steel bushes used in connection 
with the template jigs throughout. This may be 
regarded as typical. The bushes are of mild steel, 
case hardened all over, ground true both inside and 
out. The depth of the bush ranges, as arule, from 
one and a half times to twice the diameter of the 
hole to be bored. Fig. 38 shows the template for 
the reversing engine face, while the angle of this 
is given by a template on Fig. 37. 

We turn now to the bed-plate, and the tem- 
plates and jigs for drilling the holes in it are 
illustrated by Figs. 42 and 43. The bed-plate is 
of cast steel, of box section throughout, and there 
are formed in it eight main bearings, of an aggre- 
gate length of 15 ft. 2 in. Only one of the four 
lengths of this bed-plate is shown, with its two 
main bearings. The templates are so arranged 
that they fit between faces which have been accu- 
rately machined to gauge. They carry the drilling 
blocks, which are secured in their proper position, 
so that once the template is in place all the bolt 
hules are fixed without any marking off. The 
templates are, of course, desigaed for application 
to the columns, as-shown-in Figs. 36 and 37. 
There is a separate jig for the cast column 
at the rear, and for the wrought -steel pillars 
in front. These are generally of the same con- 
struction for all four cylinders. The one shown 
is for the intermediate-pressure cylinder, and for 
the port-engine, but all the templates for the port 
engines when reversed serve for the starboard 
engine. The block described in the case of the 
columns will be seen fitted’ into the bed-plate on 
its lower side for drilling the holes there for the 
column feet. One end of the template fits, by 
means of an angle-bar, into the edge of ‘the recess 
of the crank-shaft bearing, as shown-in*Fig. 42, 
while it is fixed fore and aft by projections “against 
the cheeks of this bearing, Fig. 43. *j 

Figs. 44 to 49 give details of the bed-plate gauges. 
Fig. 47 shows the blocks or jigs for drilling the main- 
bearing keeps. These are also utilised for the drilling 
of the holes for the main-bearing bolts in the bed- 
plate. When used for this purpose the end lips are 
removed. These blocks have case-hardened steel 
bushes permanently fixed into the holes. The 
group of small details in Fig. 46, including gauges 
for the keeps, main bearings, liners, and bolts, 
will, on careful examination, enable the reader to 
follow the details without requiring a complete de- 
Scription. 

(To be continued.) 








‘Patnce Ruvert.” — Prince Rupert has been selected as 
the name of a new Canadian commercial port on the 
Pacifi ‘ coast, which will be the Pacific terminus of the 
Grand Trunk Pacific Railway. The new port is 30 miles 
south of Alaska, and will be useful as an outlet for 
Canadian grain, lumber, minerals, and fish; as a port of 
transhipment for Alaska and the Klondike; and as a 
factor in Oriental trade, being several hundred miles 
hearer than any other competing Pacific coast city. 

SocikTY OF Motor-MANvuFACTURERS AND TRADERS.— 
At 2 meeting of the Management Committee of the 

icty of Motor Manufacturers and Traders held on 
Friday, the 11th inst., recommendations from the marine 
Section were considered and adopted, and sums of 100/. 
each week voted to the Motor Yacht Cluband the British 
Mot r-Boat Club, and a further sum of 50/. in connection 
with the reliability trials of motor-boats to be held this 
year. With reference to motor-cabs, further meetings of 
users have been held at the society’s offices, with the 
Tesult that the evidence to be tendered before the Select 
Committee of the House of Commons is now complete. 





TEN-WHEEL COUPLED LOCOMOTIVE 
FOR ARGENTINA. 


In our issue of April 20 we published a two-page 
engraving, together with other views on page 511, 
of the large ten-wheel coupled locomotive completed 
some time ago by Messrs. Robert Stephenson and 
Co., Limited, Darlington, for the Argentine Great 
Western Railway, and this week we give a .wo-page 
engcaving showing further details ard alsoillustrating 
the tender. This engine, the design and specification 
for which were prepared by Mr. John D. Smelt, who 
was at the time consulting engineer to the company, 
has awakened very considerable interest—not in this 
country alone—because of the somewhat unusual con- 
ditions which it was designed to meet, a high tractive 
power having to be provided, notwithstanding limita- 
tions due to comparatively light rails, &c. The engine 
was, in some measure, experimental; but the fact 
that further engines of the eame design have now been 
ordered shows that it has proved successiul. The ten- 
wheel coupled type was decided upon in order to mini- 
mise the axle loads, but the tractive force is greater 
than in the case of the average. eight-coupled loco- 
motive. The cylinders are of 194 in. diameter, but 
have been made with sufficiently thick walls to 
permit of an increase in bore to 20in. This would 
increase the tractive power from 33,819 lb. to 
35,570 lb., with a cut-off of 75 per cent. of the stroke 
in both instances, without any increase in adhesive 
weight. The division of load over ten coupled 
wheels was desirable in order to give this high trac- 
tive power without involving the laying of heavier 
rails. With the ten wheels the greatest axle load is 
14 tons 13 cwt., so that the 73-lb. rails in use are quite 
suitable, With eight coupled-wheels the maximum 
axle load would have been greater—probably 18 tons— 
necessitating rails of not less weight than 90 lb. per 

ard. For the same reason, an effort was put forth 
in designing details to reduce the weight, consistent 
with reliability, of all the revolving and reciprocating 
rts, so that the internal friction of the engine would 
minimised. The bearings and lubrication have also 
had special consideration, with the same object in view, 
and one or two of the features introduced in conse- 
quence will be referred to later. 

As regards the general arrangement, attention may 
be drawn to the system of frame staying, as shown 
in -the sectional plan on the two-page plate given 
with our issue of April 20, and on the transverse sec- 
tions on page 511 ante. The front frame-stay is 
a steel casting, forming the bogie centre bearing, 
and rigidly tying the front buffer beam to the 
main frames and the bottom plate of the smoke-box, 
as shown on the longitudinal section, Fig. 1. From the 
vertical stay between the frames and below the smoke- 
box tube-plate, there is a system of continuous hori- 
zontal stretcher-plates extending to the vertical stay 
infront of the Dokex. This system, which gives a 
very rigid frame, is used largely on the Continent, but 
is not common in British practice. 

The necessary flexibility of the engine on a curve is 
obtained by. the use of flangeless tyres on the driving- 
whee's, as shown on the sectional plan, and the allow- 
ance of sufficient side play in the leading, trailing, 
and intermediate axle-boxes and guides. In this con- 
nection attention may be drawn to the ball-and-socket 
joint arranged for the intermediate coupling-rods. 
This joint gives vertical as well as lateral flexibility. 
The joint-pin works in a hardened-steel ball, which 
again is in a bronze bush. Details of the ball-joint 
on the coupling-rod are reproduced in Figs. 7 to 11 
on our two-page plate. 

In order to reduce as. much as possible the throw of 
the coupling-rods, the driving-pin is eccentric. The 
stroke of the pistons is 28 in., and the throw of the 
coupling-rods is reduced by 2 in.—i.e., by twice the 
eccentricity of the crank-pin—to 26in. This arrange- 
ment has been previously adopted in this country for 
the ‘* Atlantic ” engines for the Great Northern Rail- 
way, and it has also been fitted to engines built for 
South Africa. 

There are many interesting details in the design of 
this engine, and one or two in addition to those 
already mentioned are illustrated by our engravings. 
Figs. 5 and 6 illustrate the cross-head, which is of 
cast steel, and is made solid in order to reduce the 
weight as far as ible. The distance from the 
gudgeon-pin to the bottom face of the slide-bar is kept 
tothe minimum, In Figs. 12 and 13 the rocking lever 
for the motion is shown. This owes its unusual form 
to the limits imposed by the loading gauge line. 

The reversing link is illustrated by Figs. 14 to 18, 
It is of a box type. A link of this or of a similar type 
becomes necessary when the radius rod is carried 
through and lifted from behind the reversing link, 
as in this Argentine Decapod locomotive. 

Figs. 19 to 21 on our two-page engraving illus- 
trate the ‘‘off-set bracket” for guiding the valve 
spindle cross-head. The adoption of the rectangular 
form of cross-head is, we believe, somewhat of a 
novelty. It will be seen that it was not possible to 
use the ordinary form of bracket carried off the slide- 





bar. Provision for wear is allowed by the provision 
~~ slippers pinned to the cross-head. 

he design of the boiler is clearly shown by the 
illustrations published in-our issue of April 20, and it 
has, it may be added, been made of ample capacity, 
without overcrowding of tubes, while the grate has 
been proportioned with a view of burning inferior coal 
or wood. The boiler fittings are well shown in the 
photograph reproduced in Fig. 18 on our two-page 
engraving. 

The tender is illustrated by Figs. 24 to 26 on our 
two-page plate. It will be noted that it is of the 
double-bogie type, each bogie having four wheels, 
and that the total length over the frame is 20 ft., 
which gives a total length over the engine and tender 
buffers of 61 ft. 62 in. The following are the prin- 
cipal dimensions of the locomotive and tender :— 


Engine: 
Cylinders 


me ... 19} in. by 28 in. stroke 
Coupled wheels 2 in. i 


4 ft. 3 in. in diam. 


Fixed wheel-base 19 ft. 
Bogie-wheels ... 2 ft. 6 in. in diam. 
Total wheel-base_... 27 ft. 2 in. 
Heating surface—tubes_. 2246 sq. ft. 

m3 —firebox ... 14: 

rs —total 2440 |, 
Grate a et ven 36 sq. ft. 
Working pressure .. am 180 lb. per sq. in. 
Tractive force at 75 per cent. 

cut-o' ves ste sah 33,819 lb. 
Weight on coupled wheels... 70 tons 17 owt. in 
working order 


8 tons 13 owt. in 
working order 

79 tons 10 owt. in 
working order 


Weight on bogie-wheels 
Total weight ... 


Tender : 

Diameter of bogie-wheels ... 3 ft. 
Wheel-base of bogie sab Dos 
Total wheel-base.... ar 
Capacity of tank 4000 gallons 
Fuel space... En ; 670 cub. ft. 
Weight full ... we te 45 tons 7 cwt. 
Total wheel-base of engine 

and tender ... 53 ft. 6 in. 


Total weight of engine and 
tender in working order... 124 tons 17 cwt. 
We may add that a preliminary notice of this engine, 
illustrated. by the reproduction of a photograph, 
appeared on page 693 of our last volume. 





THE DIRECT PRODUCTION OF COPPER. 

Ir has been the aim of electro metallurgists, ever 
since copper - refining was introduced by Messrs. 
Elkington, in the year 1869, to increase the. rate at 
which copper can be deposited in a* smooth form, 
without any considerable increase in voltage, which 
means increased power and corresponding cost. The 
object of increasing the rate at which copper can be 
deposited is to reduce the capital outlay, and the 
amount of copper under treatment, which is an item 
of great importance in works of any size. The current 
density employed in electrolytic refineries has been 
increased from about 8 or 10 amperes, as originally 
emplayed by Messrs. Elkington and Messrs. Elliotts, 
of Birmingham, to 20 amperes per square foot, as at 
present employed by the Anaconda Works, in America. 

The usual current density employed in the centri- 
fugai process we are about to describe is 200 amperes 
per square foot of cathode surface, the voltage at the 
terminals of the depositing cell being 0.75, as shown 
on the diagram, Fig 1, page 652, the figures for which 
were obtained in actual practice. 

To enable finished’ products, such as copper tubes, 
sheets, and wire, to be made direct in one operation 
from crude copper by electro-deposition, it is necessary 
to greatly increase the rate at which the copper is 
deposited, as compared to the rate at which copper 
can be electrically refined, otherwise the capital out- 
lay on the plant is so heavy as to render the process 
too costly for practical purposes. 

The conditions that are necessary to enable copper 
to be quickly electro-deposited can be summarised as 
follow :— 

A. The electrolyte must be rapidly circulated so as 
to prevent the electrolyte — deprived of its copper 
ions in proximity to the cathode. 

B. The conditions must be such that no metal other 
than copper is deposited. 

C. The electrical resistance must be kept low. 

The ideal electrolyte would be one that is chemi- 
cally inert as a solvent, but capable of dissolving 
copper electro-chemically, and having a low specific 
electrical resistance. These conditions have, so far, 
been met by the use of an acidulated copper-sulphate 
solution, although this is far from ideal; but it is 
cheap, and is capable of producing ppeai | pure 
copper from comparatively impure copper. It has 
been estimated that the resistance of the circuit is 
approximately as follows:—15 per cent. metallic 
resistance, 60 per cent. electrolyte, including the 
transfer resistance, 20 per cent. due to poor contacts, 
and 5 per cent. due to counter electromotive force. 

Various attempts have been made from time'to time 





652 


ENGINEERING. 


[May 18, 1906. 








COWPER-COLES 


1. 











‘ > Lee, oe yg see 
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Fic. 4. Copper Deposirep on REVOLVING 
Cone. 





to further increase the ourrent density by usin 
mechanical means for keeping the copper smoot 
during the process of deposition. The best known 
of these is the Elmore process, which employs an 
agate burnisher, which continually traverses the sur- 
face of the copper being ye ; and the Dumoulin 

rocess, which employs a sheepskin rubber, the object 

ing to insulate, by coating with grease, the raised 
portions of the copper as soon as it mes rough, so 
as to cause the lower portions of the copper to be 
built up to the same level; the impingement of the 
electrolyte against the surface being deposited on has 
also been tried. 

The mgr go mag centrifugal process is distinct 
from any of these, inasmuch that it consists of re- 








CENTRIFUGAL PROCESS FOR ELECTRICALLY DEPOSITING COPPER. 





Fig. 8. 


Fics, 4 10°7. Copper DEprosiTeD BELOW THE CRITICAL SPEED. 


| volving the mandrel on which the copper is deposited 


ata critical speed. Itis found that for a given current 
density the mandrel must have a certain peripheral 
speed ; the greater the speed the greater the tensile 
strength of the copper. The result of revolving the 
mandrel at this comparatively high speed is that every 
molecule, as it is deposited, is burnished or rubbed 
down so as to produce a tough fibrous copper, the 
usual order of things being reversed, the present prac- 
tice being to put the mechanical work into a mass of 


|copper instead of treating each molecule as it is 


deposited. The centrifugal action plays an important 
part in this process, as it enables very impure solu- 
tions to be used—that is, solutions containing a con- 
siderable amount of foreign matter in suspension, as 
the impurities are thrown off by centrifugal force, 
and the rubbing action of the electrolyte, this pre- 
venting the formation of any nodules. 

Fig. 2, above, shows, under a moderate magnifica- 
tion, the way these nodules are built up, and the 
crystalline structure of the copper, crystals being 
formed at right angles to the surface on which the 
copper is deposi When these nodules are re- 
moved by force, Fig. 3, and examined under the 
microscope, it will be found that at the root of each 


there is a small speck of foreign matter. These specks 
of impurities are also found to cause corrosion of the 
finished ~~ tube or sheet, when subjected to salt 
water or other corroding agencies, as they are usually 
electro-negative to the copper. 

The method employed for determining the critical 
— for varying conditions was a revolving cone, 48 
shown in Fig. 4, from which it will clearly be seen 
how the nature of the copper varies, according to the 
peripheral speed ; at the smallest diameter the copper 
is rough and brittle, at the larger diameter it is smooth 
and tough. Figs. 4, 5, 6, and 7 show deposits of 
copper obtained before the critical speed is arrived at. 

A recent application of the process is the produc- 
tion of large copper cylinders for printing purposes, in 
connection with the textile industry. A plant for 
such a purpose is shown in Fig. 9, page 656, and con- 
sists of @ uighly polished metace C, corresponding to 
the internal dimensions of the finished cylinder, or 
continuous band that is to be produced. When it is 
desired to produce a sheet instead of a cylinder, an 
| insulating a is put down the side of the mandrel, 8 
| Copper sheet D thus poetens is shown standing on 

the left-hand side of the vat. The mandrel, or cathode, 
| is driven at the desired speed by means of a belt and 
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THE COWPER-COLES COPPER-DEPOSITING PROCESS. 
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Fie. 17, 





Fig. 16. Muicro-Section oF Wirt Strip. 


pulley; the anodes are cast copper, suspended on 
& copper ring, the current being led to them by means 
of the conductors A. The cathode connection is made 
by means of a mercury cup placed on the top of the 
driving spindle, and the arm B, which fits on to the 
top bracket. 

The cylinders are made quite thin—about yy in. 
in thickness—and are expanded off on especially-con- 
structed lathes, as shown in Fig. 10; a roller B is 
caused to traverse the surface of the deposited copper 
A, so as to slightly stretch or expand it. After the 
roller has passed over the copper once or twice, it is 
found that the cylinder can be easily drawn off. 

Another point of particular interest about the 
Cowper-Coles process is the method of making wire 
or strip. The apparatus employed is shown in Fig. 11, 
from which it will be seen that the vat is annular in 
construction. Such an arrangement has the great 
advantage that there are no working parts in the acid 
electrolyte, and that the mandrel can readily be with- 
drawn, and the amount of electrolyte uired is 
greatly reduced. Such a vat is — of making 
wire three or four miles in length. he mandrel for 
the production of wire has a fine spiral scratch made 
on the surface (Fig. 17 above) ; this scratch is angular, 
hot of a rounded section, otherwise the copper will not 
divide. The effect of this scratch is to alter the crystal- 
line structure of the deposited copper, and form a line 
of cleavage similar to those formed in cast metals, 
with sharp angles (see Figs. 14 and 15). A _ micro- 
Photograph of a section of copper strip thus produced is 
Shown in Fig. 16. The copper is deposited in the 
usual way, but when the end has once been started, 
ii hy unwound in a continuous strip, as shown in 

vopper obtained by this process gives a remark- 
ably high tensile strength. Copper tubes without 
any drawing have been given a maximum stress of 
17 tons, and a tube after drawing has stood a pres- 
sure of 3000 lb. per square inch—thickness of metal, 
0.063 in.—without showing any signs of distress ; and 


Unwinpine Copper Strip For WIRE, 





Fic. 18. MicrocrapH or Depositep Copper. 


sheets, without rolling, have given a maximum stress 
of from 28 to 34 tons per square inch. 

It is found that very pure copper is obtained by the 
centrifugal process, even when very high current den- 
sities are employed and a solution containing much 
foreign matter in suspension, as shown by the follow- 
ing analysis :-— 


Tron 0.0189 p.c. 
Arsenic 0.0015 ,, 
Lead ... 0.0013 ,, 
Antimony 0.0010 ,, 
Bismuth 0.0018 ,, 
Silver ... Absent 
Nickel ... - 

Sulphur = ai ea 

Copper (by difference) 99.9765 p.c. 


The following are some of the chief advantages 
claimed for the process. The copper is refined and 
manufactured into sheets or tubes in one operation, 
the copper being of a hard nature, similar to that 
which is cold rolled ; the process is at least ten times 
faster than any existing electrolytic process ; a high 
current can be employed without deteriorating the 
quality of the copper; there is no risk of lamina- 
tion, as no burnisher is employed; the plant is 
simple, and free from mechanical complications ; the 
amount of copper locked up for a given output is small 
compared to other processes ; anodes of very impure 
copper can be used as compared to the anode copper 
me in other systems, The process is being intro- 
duced by Messrs. Sherard Cowper-Coles and Co., 
Limited, 82, Victoria-street, Westminster. 





Frencu SuBMARINE TELEGRAPHY. — Official approval 
has been given to the laying of a submarine cable between 
Tamatave, Madagascar, and St. Denis, Réunion, and a 
point on the coast of the Mauritius. The undertaking 
will be strictly a French enterprise. 


Sree, In GerMANy.—The output of steel in Germany 
last year was 10,066,553 tons, viz., acid steel 655,495 tons, 
and ic steel 9,411,058 tons. The output of 10,066,553 
tons recorded for 1905 com with a corres 
output of 8,930,291 tons in 1904. ‘The production of s 
in Germany last 2 was rather more than half the out- 

tates, 





put of the Uni 
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THE TURBINE-DRIVEN CHANNEL 
STEAMER ‘“ VIPER.” 

THE engraving on page 641 is from a photograph of 
the new turbine-driven Channel steamer Viper, when 
steaming at 22 knots on her official trial. This vessel 
was constructed by the Fairfield Shipbuilding and 
Engineering Company, Limited, of Govan, for Messrs. 
G. and J. Burns, Limited, who have for so many years 
maintained the mail service between the Clyde and 
Belfast, and some years age inaugurated, with paddle- 
steamers built at Fairfield, a daylight service from 
Ardrossan to the North of Ireland port. The success 
of this service, combired with the enterprise of Lord 
Inverclyde, who is at the head of this ship-owning 
firm, has resulted in the introduction of the turbine 
system, and of a very considerably increased speed ; 
so that ngers from as far north as Perth may 
have a Channel sea trip, a few hours in Belfast, and 
return the same evening; or they may proceed to 
Dublin, arriving there at half past five o’clock ; or to 
Cork, reaching the southern port of Ireland before 
midnight. 

The introduction of turbines suggested a more than 
usually severe speed test, particularly in reference to 
stopping power ; and these tests were carried out on 
the 10th inst. The contract required, first, that the 
vessel should make six runs over the 13.66-knot course 
between the Clock and Cumbrae Lights on the estuary 
of the Clyde. The speed realised, with the three 
turbine-driven propellers making 670 revolutions per 
minute, was 21.67 knots, while the Admiralty mean 
of mean speeds was 21.64 knots. There was ver 
little variation in the time taken, the first run cole 
being at 21.48 knots, the second at 21.84 knots, the 
third at 21.39 knots, the fourth at 21.93 knots, the 
fifth at 21.30 knots, and the sixth at 22.06 knots. 
sm mone upon this, the vessel was put on the 
measu mile, and made two runs, the mean speed 
being 22.086 knots. 

Perhaps more interest is associated with the trials 
to ascertain the time taken to stop the vessel when 
running at full speed ahead. From the giving of the 
order to reverse, until the vessel was brought to a 
dead stop, only 88 seconds elapsed, which is a very 
satisfactory result, especially when it is noted that, 
subsequently, the ship took eleven minutes to come 
to rest, moving under the influence of her momentum 
only ; that is to say, the time taken from cutting off 
steam at make wey ahead until the vessel stopped, 
without reve of the turbines, was eleven minutes. 
A test of speed astern was also made over the 
measured mile, and it was found that the mean 
speed on two runs was 14.43 knots, with the engines 
making 540 revolutions. These results fully imple- 
ment the requirements of the contract. - The following 
table gives the leading dimensions of the ship :— 


Length between perpendiculars 315 ft. 
Length overall .. ‘on ae 325 ., 
Breadth, moulded... re a 39 ft. 6 in. 
Breadth, extreme (over guards) 41. Bx» 
Depth, moulded ... EA ee ondiiaie 
Depth to top of navigating shelter * 
Gross tonnage... + re 1713 tons 
Net tonnage : a ~ es ae 
Load draught & a = .. 14ft. 3in. 
Load displacement He pee 2835 tons 
Block coefficient at load draught 0.56 


The turbine machinery follows generally the lines 
adopted in the case of the Dieppe, built by the Fair- 
field Company for the new Newhaven and Dieppe mail 
service.* One of the turbines was illustrated on e 
178 ante. There three go-ahead turbines, the high- 

ressure system being on the centre shaft, while the 
low-pressure turbines, as well as the two astern 
turbines, are on the wing shafts. Cylindrical boilers 
are adopted for the generation of steam. 

The vessel is for the daylight service, and has a 
Board of Trade certificate for carrying 1700 passengers, 
but very comfortable private cabins are fitted, as well 
as extensive publicsaloons. There are four decks. The 
promenade extends for about two-thirds of the length of 
the ship, and is practically without interruption. The 
next level—the awning deck—extends from stem to 
stern, and, with the exception of a central deck-house, 
is for promenading. Under the bridge there is a very 
heavy steel shield, extending the full width of the deck, 
and completely protecting ere ey on this level 
from the wind and spindrift incidental to high speeds 
through a choppy or rough head sea. - The first-class 
smoking-saloon and a large tea-room are on this deck. 
There is also a central hall, communicating with a 
large companion-way to the main deck. On this 
latter there are saloons and lounges, ladies’ cabins, 
and several private state - rooms; while on the 
lower deck, which is also above the water -line, 
there are dining and other saloons. The second-class 
quarters are in the after part of the vessel, and are 
arran with corresponding saloons to those in the 
first ; while there is a specially large uninterrupted 


* See Encingenine, vol, lxxx., page 205. 
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promenading space, part of it covered with an 
awning. 
The vessel has been completed in a creditably short 


The keel was laid on August 8 last, | 


two paths, 120 millimetres (4.72 in.) wide each, on 
which the brake-shoes act. One brake would be of suffi- 
cient power to hold up a loaded cage near the bottom 
of the shaft in the most unfavourable circumstances. 





period of time. 
and the hull launched on March 10 of this year, | 
while the vessel was. completed and ready for her 


They are able to stop a rising cage travelling at full 
I speed in a distance of about 3 metres (10 ft.). The 
trials on the 10th inst., so that the time occupied | brake solenoids are fitted with air-balanced plungers, 
from first to last has only been nine months, which, | which ensure a gradual action of the shoes ; the brakes 
for a vessel of this size and with such extensive wood- | are released by the solenoids when the latter are ex- 
work, is quite a satisfactory performance. |cited by the current; they are held on by counter- 
| weights when the current is cut off. Ordinary braking 
is effected by the lateral movement of the hand-lever 
85-HORSE-POWER ELECTRIC WINDING | when the engine is at a standstill. Should the supply 
ENGINE. | of current fail, both brakes could come into play at 

Tue Société Alsacienne de Constructions Mécaniques, jm he would ~ neg nanny ae _ 
of Belfort, have built a number of electric winding _—— poet ee b limits o 7: anges or then 
engines for various French collieries. The motor may |* 8¥it¢ would cut off the current from he 4 ee 
be arranged for either continuous or three-phase cur- i. thus aes 5 4 Ne ey into p ~b h r 
rent, as is most suitable to the colliery companies. | The or om tee h put on at any poh £3 nilli. 
Among these engines is one of 85 horse-power, supplied 2 Nes a eee ee Ps : ‘he 4 
to the Lens Colliery Company in the North of France. | ™°tTes (4 in.), regulated by the length of the hori- 
The engine is illustrated in Figs. 1 to 7 on pages 644 | zontal bar which connects the two brake-levers. This 
and 645. As will be seen from the side elevation, plan, | length is so adjusted that when the shoes are in con- 
and end views, Figs. 1, 2, and 4, there are two winding a with eet a - = we he cliamee Ga i 
: edhe fi : ; | Plungers of the solenoids are millimetres (0.6 in. 

drums keyed on the engine shaft ; the latter is carried |from the bottom of the sir-cylinders B. A ring A 


in two outside bearings, Fig. 4, which rest on a/— - as - - 
wrought iron framing. The shaft is driven by gearing | serves to adjust this distance. The horizontal bar is 


in the ratio of about 1 to 15, connected to the motor | 
by a Zodel elastic coupling. The gearing revolves in | 
















































































































































































oil, The engine is designed to wind a non. balanced | 
maximum useful load of 1000 kilogrammes (2204 Ib.) ; | 
the cige weighs empty 800 kilogrammes (1760 Ib.) ;! | 
| “4 
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and the weight of the cable is 2 kilogrammes per 
metre run (4 lb. per yard). Winding takes place from 
a depth of 257 metres (843 ft.), and one wind lasts 60 | -- 

















seconds, The average speed of the cable is 4 metres | 
(13 ft.) per second ; the drum has an average speed of | fitted with a regulating hand-wheel C, by which 
40 revolutions per minute, while the dynamo speed is|the brake can also be put on in case of emergency 
580 revolutions. The winding diameter is 1.74 metres | (Fig. 1). 
(5 ft. 84 in.) at firat, and 2.38 metres (7 ft. 9§ in.) when The depth-indicator (Figs. 1, 2, 6, and 7) consists of 
the cage has reached the surface. two endless screws carrying the travelling pointers Q, 
The engine is operated by one single lever, shown in | and driven from the main shaft by gearing. The left- 
Figs. 1, 2, 5, and 6, and which acts on the rheostat, | hand screw in Fig. 7 is, as will be seen, directly driven 
the switch, and the brakes. When it is placed verti-| by the horizontal shaft, and its pointer is adjusted by 
cally (Fig. 5) current is cut off and the engine stops | the coupling R to correspond with the cage on the 
running, but, at the same time, a lateral notch allows | drum which is first hegud €p the shaft. The pointer 
the lever to oscillate sideways round a centre shown in | corresponding to the other cage, of course, needs inde- 
Fig. 3; by this means it operates a rack-bar, which, | pendent adjustment. This is effected by the hand- 
in its turn, acts upon a switch fitted with laminated wheel S, an eccentric attachment T, worked by a lever 
copper brush contacts. The switch cuts off the U, outside the casing, lifting the pinion on this screw 
current from the solenoid of the brake, which ensures | out of gear. The pointers of the depth-indicators are 
the tightening of the latter. The engine can only be| each provided with an adjustable catch U', which, 
started again, when the brake has been released, by | when the cage is at about 10 metres (33 ft.) above the 
replacing the hand-lever vertically as shown in Fig. 5 ;| lower level, operates the lever V ; this in its turn 
inversely, the brake cannot be put on without having | operates by bell-cranks the sector W, which drives the 
first cut off the current from the engine. hand-lever gradually towards its vertical position and 
On shifting the hand-lever, the wheel K is made to} slows down the engine. Should the driver omit to stop 
revolve by the toothed sector H, the stud L acting on! the engine completely at either level, a tinger X, Fig. 6, 
the fork lever M, whick operates the switch. The| fitted to the pointer, would act on a catch Y, thus 
latter will, therefore, be placed either for forward or | opening the automatic switch Z, stopping the engine 
backward running, according as the hand-lever is | short, and putting on the brakes. In order to start 
pushed to the front orto the rear. When the wheel K | the engine again after it has thus stopped automatic- 
turns, and the stud L leaves the fork-lever M, this, | ally, it is only necessary to place the hand-lever in the 
together with the switch, remains stationary, the fork- | position for reversing, and to hold in the automatic 
lever bearing ee a circular flange round part of | switch for a few seconds until it will remain closed. 
the rim of wheel K. The flat part at N allows the fork- It is possible to place the engine completely under the 
lever to move forward, this occurring when the hand- | control of the driver, doing away entirely with the 
lever is placed vertically. The rheostat is operated by | automatic slowing-down device ; to secure this a stud 
a crank and the rod P (Fig. 6); ic contains dummy end | Z', Fig. 6, is provided in the hand-lever, which renders 
contacts, and only comes into action when the switch | this independent of the sector W. 
is closed. The arrangement is such that the travel; A diagram of the electric current distribution is 
over the rheostat contacts is the same for forward as! given in Fig. 8. The installation contains a trans- 
for backward running. |former, which takes three-phase 5000-volt current, 
The brake-pulley keyed on the engine shaft is 484 and supplies the motor: with current at 200 volts 50 
millimetres (19 in.) in outside width, and is made with | periods, 











NOTES FROM THE NORTH. 
; Giascow, Wednesday, 

Glasgow Pig-Iron Markct.—Last Thursday morning 
the pig-iron market was dull, and Cleveland warrants 
changed hands at 50s. cash, 50s. .3d., 50s. 4d., and 50s. 34d, 
one month. At the close of the session the quotations 
were 50s. cash and 50s. 34d. one month sellers. The tone 
improved in the afternoon, and the business was confined 
to Cleveland cash warrants, the prices being 50s. 04d, 
and 503. 1d., and closing sellers’ quotations were 50s. 1}d, 
cash and 50s.54d.onemonth. There were sellers of hema- 
tite at 65s. 4d. one month, but no business was done. The 
total turnover for the day amounted tonearly 10,000 tons, 
On Friday morning the market was very active, and the 
dealings amoun to 19,000 tons of Cleveland warrants, 
about 1000 tons of options, and 1000 tons of hematite. 
Cleveland warrants opened at 503. 1d. cash, and jumped 
to 503. 5d., with buyers over at 4d. more, and sellers at 
503. 6d.; while forward warrants, after opening at £0s. 6d, 
one month, eased 4d., and then jumped to 50s. 9d., closing 
at 50s. 94d. one month sellers. Six days iron realised 
50s. 6d. Hematite warrants were done at 643. 9d. cash, 
In the afternoon the market was easier, and a smal! busi- 
ness was done in Cleveland warrants at 50s. 4d. and 
503. 3d. cash, and 50s. 6d. one month. At the close 
of the day the quotations were 50s. 34d. cash and 50s. 7d, 
one month sellers. On Monday morning the market was 
firm, but prices fluctuated, and the total dealings con- 
sisted of about 12,000 tons of Cleveland warrants. This 
business was done at 50s. 6d.; 50s. 1ld., 50s. 74d., and 
50s. 8d. cash, 51s. 1d. eleven days, and from 5ls. to 51s. 3d. 
to 51s. 14d. one month. The closing quotations showed 
an advance of 5d. from Friday, and were 50s. 84d. cash 
and 51s. one om sellers. ‘The settling prices were :— 
Scotch, 55s. 9d.; Cleveland, 5(s. 74d.; hematite, 65. 2d.; 
and Standard foundry iron, 50s. 6d. In the afternoon 
the tone was steady, and a small business of 30(0 
tons was done “in Cleveland warrants. Cash iron 
was neglected, and the transactions were at 503. 8d. 
seven days, and 51s. to 503. 114d. one month, and the 
market closed a trifle easier at 50s. 8d cash and 50s. 114d. 
one month sellers. Hematite was quoted 65s. 6d. buyers 
and 653. 104d. sellers one month. On Tuesday morning 
there was practically no change in the tone of the market, 
and Cleveland warrants were dealt in at 50s. 74d. and 
50s. 84d. cash, and 50s. 104d., 51s. O}d., and 51s. one 
month. The turnover was about 10,000 tons, and the 
closing prices were steady at 50s. 84d. cash, and 
51s. one month sellers. Hematite—i000 tons—changed 
hands at 653. 6d. per ton one month. In the after- 
noon the market was very idle, and the only dealing 
was one lot of Cleveland warrants at 50s. 114d. one 
month. Closing sellers quoted cash iron 1d. down at 
50s. 74d., and one month iron unchanged at 51s. Hema- 
tite was quoted steady at 65s.7d. one month sellers. The 
market opened firm this (Wednesday) morning, with 
Cleveland warrants at 50s. 74d. cash and 5ls. 2d. one 
month. The cash price advanced to 50s. 104d., and there 
was also dealing at the same figure for fourteen days 
iron, and the closing quotations were easier at 50s. 10d. 
cash and 51s. 14d. one month sellers. The transactions 
amounted to 45uU tons, and a moderate business in options. 
Hematite was dearer, with buyers at 65s. 9d. one month, 
but sellers wanted 3d. more. At the afternoon session the 
tone was again firm, and more option dealing took place 
of Cleveland warrants. Business was quiet until near 
the close, when 8000 tons of Cleveland warrants changed 
hands at 51s. nine and fifteen days, 51s. 24d. and 5ls. 2d. 
one month. Closing sellers quoted 50s. 11d. cash and 
51s. 24d. one month. Hematite was firm, and 3560 tons 
were dealt in at 65s. 8d. seven days and 66s. one month, 
with buyers over for the latter position and sellers at 
6s. 14d. The following are the market quotations for 
makers’ (No. 1) inons—tliede, 65s. 6d. ; Gartsherrie and 
Calder 663.; Summerlee, 68s. ; Langloan, 69s.; and Colt- 
ness, 738, 6d. (all shipped at Glasgow); Glengarnock 
(shipped at Ardrossan), 66s. ; Shotts (shipped at Leith), 
66s. 6d. ; and Carron (shipped at Grangemouth), 68s. 


Sulphate of Ammonia.—The sulphate of ammonia 
market has ruled very quiet during the past week, and 
only a moderate amount of business has been transacted. 
The present price is named at from 12/. 5s. to 12/. 2s, 6d. 
per ton for prompt delivery Glasgow or Leith, but it is 
doubtful if the higher value can be obtained. The ship- 
ments from the port of Leith last week amounted to 
283 tons. 


Scotch Steel Trade.—A firm tone is the prevailing feature 
in the Scotch steel trade at present. There has been an 
improved demand of late for almost all sections of steel 
material. Structural steel has again been the subject of 

ood inquiry for work both at home and abroad, San 
Cessbes having forwarded to this market many urgent 
inquiries. Plate mills continue busy, and some go 
orders have been offered locally for plates. of the descrip- 
tion generally made in Germany No business has so far, 
however, been reported, as the prices named are below 
the present ideas of local sellers. Dar and angle depart- 
ments are not quite so busy as the other sections of the 
various works. Prices are still firm at the last official 
list, and from all appearances are likely to remain So. 


Tube-Threads.—At the monthly meeting of the Glasgow 
Chamber of Commerce, held on Monday of this week, 4 
communication was read from the London Chamber 0 
Commerce relating to pipe-threads for tubes, the screw- 
threads of one manufacturer not filling those of another. 
Mr. W. Jacks said the matter was one of supreme inte- 
rest to manufacturers. When they got tubes from dif- 
ferent manufacturers the threads ought to be identical. 
Sir David Richmond mentioned that the Whitworth was 
the standard, and the man who did not stick to that 





should be left out in the cold, 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Roval School of Mines.—A party of students of the 
Royal School of Mines, accompanied by Professor Gow- 
jand, have been in Sheffield visiting several of the large 
jron and steel works. At Messrs. William Cooke and 
Co.’s place the party saw the interesting process of 
rolling wire-rods and manufacturing them into ropes for 
haulage pur They were taken through the testing- 
room and other departments, and much appreciated the 

courtesy shown them and the information imparted. 


Iron and Steel Trades.—The iron market remains with- 
out any special feature. Business is steady, and prices 
about the same. Leading manufacturers of railway 
material are very busy, chiefly on account of India and 
South America. Some large contracts have been received 
from both countries for wheels, axles, and underframes, 
and there is prospect of more coming to hand. The 
Japanese Government are also in the market for similar 
material, and a considerable weight of work is expected 
from them. Two of the yey oe Scotch railway com- 
panies are inviting tenders for a rr number of ordinary 
coal-wagons, and a good portion of the orders will, it is 
regarded as certain, come here. The English railway 
companies are still buying very sparingly, as prices are 
regarded as too high. They are not likely to come down 
while the foreign demand is so brisk. There is still an 
increasing amount of employment in the other heavy 
branches. With few exceptions the old staple trades of 
the city are not participating in the improvement. For 
files and other tools required by the engineer and the 
shipbuilder there is an increasing demand ; but business 
in plated ware and cutlery is still very depressed. 


The South Yorkshire Coal Trade.—The demand for 
house and gas coals is slowing down very much, and 
prices are weaker. Although they are officially un- 
changed, sales are being effected on much easier terms. 
South Yorkshire coal-owners are standing out for late 
terms in gas-coal contracts, and a good deal of the trade 
is going to the neighbouring counties. Business in steam 
eral is increasingly strong, both on home account and 
for export, but quotations remain about the same. There 
is little trouble in clearing off all the common coal avail- 
able at remunerative — The coke trade is steady, 
with little change in the consumption. 








DeaTtH OF Mr. Stermner-Sutzer.—We regret to an- 
nounce the death of Mr. Steiner-Sulzer, head of the 
famous firm of Messrs. Sulzer Brothers, of Winterthur, 
which took place on the 12th inst. 


A Loye CommercraL AssoctaTion.—The completion 
of the steamers Memnon and Astyanax by the Scotts’ 
Shipbuilding and Engineering Company, Greenock, for 
the China Mutual Steam Navigation Company, Limited, 
marks the continuance of a very old association, as the 
tirst vessels for this company were built forty years ago, 
and were the first in which the compound engine was 
fitted for regular service on a long voyage—namely, to 
China. The new vessels are 390 ft. long, with a breadth, 
moulded, of 49 ft., and a moulded depth of 31 ft. 6 in., 
the dead-weight a. capacity being 7300 tons. One 
of them was comple and handed over within six 
months of the signing of the order, and the second a 
month later. The engines are of the triple-expansion 
type, with cylinders 25 in., 41 in., and 70 in. in diameter, 
with a 48-in. stroke. Steam is supplied by two single- 
ended boilers 16 ft. 6 in. in diameter by 11 ft. 8 in. long, 
each having four furnaces, and designed for a working 
pressure of 180 lb. per square inch. ‘[he owners’ system 
of forced draught is fitted. An auxiliary boiler 11 ft. in 
diameter by 9 ft. 9 in. long is fitted, and arran to 
supply steam to deck machinery, engine-room auxiliaries, 
or main engines, 





Tue Lonpon Trarric Boarp Bitt.—The Bill has been 
yy by which it is sought to establish a London Traffic 
oard as advised by the Royal Commission on London 
Traffic. The duty of the Board, which will consist of 
three persons . 2 by the Board of Trade, whose 
functions will be purely advisory, will be to make 
& continuous study of locomotion and transport in 
Greater London, and to advise Parliament, the Depart- 
ments of the State, and local authorities on measures for 
its improvement, such as the widening and improvement 
of existing streets and roads, the making of new roads 
and streets, the regulation of street traffic, the removal 
of obstructions, and the improvement or extension of 
existing railways and tramways, and the construction of 
new ones. The Board may also act as arbitrator by 
consent of parties. The members of the Board are to 
devote the whole of their time to the performance of their 
duties under the Act, and are not to hold an interest in 
any property or undertaking situated within Greater 
Tondon, except for the purpose of their own residence ; 
they may not hold any office or employment under, or 
a member of, any local authority or administrative 
y having jurisdiction in Greater London; neither 
may they become members of the House of Commons. 
It is not stated whether they may be members of the 
House of Peers. The members of the Board remain in 
Office for Six years, and shall be eligible for re-appoint- 
ment. For the purposes of inquiry, they will be em- 
powered to call witnesses and examine on oath, and 
wal require the production of books and papers. They 
will have the power to punish for contempt as if the 


were a court of record. The salary to be paid to eac 


op - of the Board is to be determined by the Treasury, 
8 not 


to exceed 30007. a year, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.— Yesterday there was a 
numerous attendance on ’Change here, the tone of the 
market was cheerful and buoyant, and a considerable 
business was done. It was reported that consumers of 
pig iron had of late shown a good deal of disposition to 
purchase, and the excellent shipments, together with the 
continued daily withdrawals of Cieveland pig from the 
warrant stores, assisted materially to strengthen the 
market. No. 3 = b. Cleveland pig realised 5ls., and 
by the close of the market sellers were not inclined to 
entertain offers at anything below that price. Middles- 
brough warrants were 50s. 74d. cash buyers. East Coast 
hematite pig was steady and firm. As the output was 
well taken up, competition had no effect on quota- 
tions here. os. 1, 2, and 3 ramained at 67s. 6d., and 
No. 4 forge stood at 54s. 6d. Spanish ore showed an 
upward movement, the result, it was understood, of 
Continental buyers having come forward rather freely. 
Rubio (50 per cent. quality) was 193. 9d. to 203. ex-ship 
Tees. Several sellers, in fact, asked more than these 
rates, and they did not press sales. To-day the market 
was very animated, and quotations for Cleveland pig 
further improved, partly, perhaps, owing to a little 
speculation, but undoubtedly largely in consequence of a 
good legitimate demand. ‘o. 3 became 5ls. 3d. f.o.b., 
the best price realised for some time past. No. 1 rose to 
523. 9d.; No. 4 foundry advanced, and was 50s. 6d. to 
502. 9d. ; grey forge went up to 503.; mottled improved 
to 493. 6d. ; and white became 493. Middlesbrough war- 
rants opened at 50s. 9d., and stiffened by the close to 
503. 10}d. cash buyers. Altogether the situation may be 
described as very satisfactory, and a general opinion 
prevails among traders that quotations are likely to con- 
tinue to move upwards. Some sanguine prophets look 
for record shipments of pig iron this month. 


Manufactured Iron and Steel.—There is not a great 
deal new to report with regard to the manufactured iron 
and steel trades. In all branches a good deal of work is 
being turned out, but new orders for most descriptions 
are scarce at present. Such is not the experience of steel- 
rail makers, however. They are busier than they have 
been for a very long time, and report inquiries. 
Quotations are stationary. Common iron bars are 7/. 5s. ; 
best bars, 7/. 15s.; iron ship-plates and iron ship-angles, 
each 7/. 5s.; iron ship-rivets, 77. 17s. 6d. ; steel bars, 7/.; 
steel ship-plates, 7/.; steel ship-angles, 67. 12s. 6d. ; steel 
boiler-plates, 8/.; steel joists, 6/. 7s. 6d.; steel sheets 
(singles), 8/.; and steel sheets (doubles), 8. 5s.—all less 
the customary 24 per cent. discount. Heavy sections of 
steel rails are very strong at 6/. 7s. 6d. net cash at works. 


Orders for Stockton.—The Power Gas Corporation: 
Limited, of Stockton-on-Tees, who are shortly to con- 
struct for the Hong Kong shipyard of the China Steam 
Navigation Company a great power- plant, which 
will be capable of producing no less than 300,000 cubic 
feet of gas per hour, have also recently entered into con- 
tracts to supply a special power-gas plant for the Arizona 
copper mines, U.S.A., and for a 750 indicated horse- 
— installation for the Nostell Colliery, near Wake- 


Coal and Coke.—The fuel market is rather quiet, but 
deliveries are heavy, and considerable sales continue to 
be made. Supply, however, is plentiful. Considerin 
the season of the year, gas-coal is in uest, an 
quotationsare upheld. Demand for bunker coal is pretty 
large, and unscreened Durhams are selling at 93. f.o.b. 
Household coal is now very quiet. Coking coal can 
hardly be said to be changed in price, but coke is easier, 
notwithstanding the very heavy local consumption. 
Medium blast-furnace qualities are quoted 163. 6d. to 17s. 
delivered here. 


Mr. Beadon.—Mr. Beadon, manager of the engineering 
department of Messrs. Hawthorn, Leslie, and Co., 
Hebburn-on-Tyne, with other officials, went on Tuesday 
in a boat to the Russian steamer Smolensk, outside the 
harbour. Owing to the rough sea, some of the men were 
thrown into the water, and, in helping them, Mr. Beadon 
also fell in. He was taken out of the water unconscious, 
and died soon afterwards. 








PERSONAL.—The Morse International Agency, of 38, 
Park-row, New York—who are the sole agents for ad- 
vertisements for ENGINEERING in the United States— 
owing to increase of business, necessitating larger 
offices, moved on May 1 to the Revillon Building, 
19, West 34th-street, New York. — Messrs. A. ; 
Craig and Co, Limited, notify us that their address 
is now 30, Great St. Helen’s, E.C.—Mr. J. E. Lawler, 
39, Lime-street, Fenchurch-street, E.C., informs us that 
he has taken into partnership Mr. J. A. Muirhead, a 
civil and sachoaiaal enalabes of wide practical and com. 
mercial experience at home and abroad. 


Be.eian Biast-Furnaces.—The number of furnaces in 
blast in Belgium at the commencement of May was 37, 
while five furnaces were out of blast at the same date. 
The corresponding totals stood, at the commencement of 

y, 1905, as follows:—Furnaces in blast, 34; out of 
blast, 6. The total of 37, representing the number of fur- 
naces in blast in Belgium at the commencement of May 
this year, was made up as follows: Charleroi up, 14; 
Liéze group. 17; Luxembourg, 6. The production of 
pig in Belgium in April was 112,485 tons, as compared 
with 110,250 tons in April, 1905. - The aggregate output 
in the four months ending April 30, this year, was 457,768 
tons, as compared with 497,998 tons in the corresponding 
period of 1905, 








NOTES FROM THE SOUTH-WEST. 


Cardif.—Transactions concluded in the steam-coal 
trade have been ae, for early shipment. The 
placing of Admiralty orders for a considerable quantity 
of coal have had the effect of stiffening prices; the best 
large has made 15s. 3d. to 15s. 9d. per ton, while second- 
ary qualities have brought 14s. to 15s. per ton. The 
house-coal trade has presented no special feature. The 
best ordinary qualities have made 14s. to 14s. 6d. per 
ton, while secondary descriptions have ran from 11s. 
to 133. per ton. No, 3 Rhondda large has brought 
15s. per ton. Foundry coke has made 18s. to 193. per 
ton, while furnace ditto has realised 163. 6d. to 17s. per 
ton. As regards iron ore, Rubio has made 18s, 3d. to 
18s. 6d. per ton ; and Almeria has brought 18s. to 18s. 3d. 
per ton, upon a basis of 50 per cent. of iron, and 
charges, including freight, insurance, &c., to Cardiff or 
Newport. 


Messrs. Guest, Keen, and Nettlefolds, Limited.—Messrs. 
Guest, Keen, and Nettlefolds are about to instal at their 
Dowlais works a central condensing plant, which will be 
capable of dealing with 154,000 lb. of steam per hour. 
The condenser will be one of the largest of its kind in 
Great Britain. The contract has been awarded to 
Messrs. Richardsons, Westgarth, and Co., of Middles- 
brough; and comprised in the plant will be a Weis 
patent barometric condenser, with duplicate set of pumps, 
and three patent water-cooling towers to deal with 360 
gallons of water per hour. 


South Wales Coal and Iron.—The exports of coal from 
the six principal Welsh ports—Cardiff, Newport, Swansea, 
Port Talbot, Neath, and Llanelly—in the four months 
ending April 30 were :—Cardiff—Foreign, 5,340,536 tons ; 
coastwise, 841,968 tons ; total, 6,182,504 tons. Newport— 
Foreign, 1,136,631 tons; coastwise, 229,321 tons; total, 
1,365,952 tons. Swansea—Foreign, 773,526 tons; coast- 
wise, 90,308 tons; total, 863,834 tons. Port Talbot— 
Foreign, 305,317 tons; coastwise, 120,020 tons; total, 
425,337 tons. Neath—Foreign, 37,657 tons; coastwise, 
79,961 tons; total, 117,618 tons. Llanelly — Foreign, 
80,923 tons ; coastwise, 34,421 tons ; total, 115,344 tons. 
The aggregate exports for the four months were accord- 
ingly 9,070,589 tons. The corresponding exports in 
the corresponding period of 1905. were :— Cardiff — 
Foreign, 4,761,225 tons; coastwise, 881,878 tons ; 
total, 5.643,103 tons. Newport— Foreign, 1,019,098 
tons; coastwise, 285,931 tons; total, 1,305,029 tons; 
Swansea—Foreign, 554,423 tons ; coastwise, 99,308 tons; 
total, 644,731 tons. Port Talbot—Foreign, 241,428 tons ; 
coastwise, 108,567 tons; total, 349,995 tons. Neath— 
Foreign, 33 802 tons; coastwise, 64,328 tons; total, 
98,130 tons. Llanelly—Foreign, 60,310 tons ; coastwise, 
30,128 tons; total, 90,438 tons. The aggregate exports 
for the four months were, accordingly, 8,131,426 tons. 
The aggregate exports of patent fuel from the six ports 
to April 30 this year were :—Cardiff, 185,229 tons; Newport, 
44,460 tons ; Swansea, 184,346 tons; Port Talbot, 40,638 
tons; and Leith and Llanelly, nil; making an aggregate 
of 463,673 tons. The exports of coke were :—Cardiff, 
16,867 tons; Newport, 8939 tons; Swansea, 2313 tons; 
Port Talbot, 4060 tons; and Neath and Llanelly, nil; 
making an aggregate of 32,179 tons. The exports of iron 
and steel were:—Cardiff; 8967 tons ; Newport, 16,087 
tons ; Swansea, 8729 tons; and Port Talbot, Neath, and 
Llanelly, nil ; making an aggregate of 33,783 tons. 


Dowlais.—Steel rails have been turned out to a consider- 
able extent by the Goat Mill, both on home and foreign 
account; the average output has been about 400 tons per 
ro The Big Mill has been employed principally upon 
fish-plates and light section rails, as oles upon colliery 
sleepers. The Siemens furnaces have been principally 
engaged upon steel for home consumption. 


Bute Dry Dock Company.—The report of the directors 
of the Bute Shipbuilding, Engineering, and Dry Dock 
Company, Limited, states that the balance to the credit 
of profit and loss account for the past year, after allowing 
for depreciation, &c., amounts to 1356/. To this amount 
is added 23,3637. brought forward from last account, 
making a total of 24,7197. to be carried forward to next 
account. The outlook during the early part of the past 
financial year was very black, a disastrous strike cripplin 
the company for three months, while to this was adde 
continued depression in the ship-repairing trade. The 
directors have pleasure in stating that the company has 
recently arranged, in conjunction with the other dry 
docks at Cardiff, for a fixed tariff according to tonnage 
for steamers requiring dry docking in the port. 


The Swansea Valley.—There has been an increase in 
the output of steel. In the tin-plate trade only eleven 
mills have been working regularly ; some of the finishing 
departments have also been upon reduced time. 








InpDIAN METALLURGY,—Sini, in Western Bengal, is to 
have rolling-mills and blast-furnaces, with an annual 
capacity of 120,000 tons of pig iron and 70,000 tons of 
steel. A railway 500 miles in length, to connect the works 
with the Gurumaishini iron-ore field, will be built by the 
Indian Government. It is expected that the works will 
be completed in about two years. 

THE Panama Canat.— President Roosevelt has rejected 
a claim for about 400,000/., made by the second French 
Panama Canal Company, for construction work alleged 
to have been done by the company between January, 
1902, and May, 1904, when the property was transferrec 
to the United States. It is contended that the work was 
done—in ‘part, at least—to preserve the property of the 
company, in case the sale of it tothe United States should 
fall through, 
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COWPER-COLES CENTRIFUGAL PROCESS FOR ELECTRICALLY DEPOSITING COPPER. 
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THE NEW SCHEME OF NAVAL 
TRAINING. 


On Saturday last a Blue-Book was issued con- 
taining the ‘‘ Reports of Departmental Committees 
on the extension of the new scheme of training for 
officers of the Navy.” This publication comprises 
the reports of two committees, presided over by 
Admiral Sir Archibald Douglas, and three sub- 
committees appointed to consider and advise upon 
details in connection with the subject. The whole 
inquiry appears to have been prosecuted in a prac- 
tical manner, and much welcome information is 
contained in the reports and the abstracts of’ evi- 
dence. Those interested in naval matters would 
do well to get the Blue-Book (Cd. 2841), which 
can be purchased at the usual Government printers 
for 1s. 9d. 

At the time that the Departmental Committee’s 
report was issued, a clear and admirably-expressed 
lecture on the same subject was delivered by Dr. 
J. A. Ewing, Director of Naval Education at the 
Royal Naval College, Portsmouth, the chairman 
of the committees, Sir A. Douglas, who is Com- 
mander-in-Chief at Portsmouth, occupying the 
chair. As Dr. Ewing took a prominent part 
in the inquiries held, his lecture may be looked 
upon as of an official character ; and as it is calcu- 
lated to bring the matter contained in the Blue- 
Book within more manageable limits, we shall 
largely deal with it in what we are about to point 
out. 

In former issues* we have dealt with the new 
scheme which was brought forward under Lord 
Selborne’s administration in December, 1902 ; and 
what we have already said partly covers the ground 
traversed both by the reports above mentioned and 
by Dr. Ewing’s paper. The matter is, however, 
progressive, and fresh points are constantly coming 
In a prefatory statement which the 


an important announcement is made. The Sel- 


esa | borne scheme of 1902 embodied the recommenda- 


tion, in respect of the specialisation of officers, 
that there should be no need for a final division 
into the three branches (executive, engineering, 
and marine), and that specialisation for a period 
only was necessary, as opposed to permanent classi- 
* For previous articles on this question, see ENGINEER- 
ING, vol. Ixxv., pages 17, 385, and 419; vol. Ixxvii., 
as vol. pe ec vas = we Pm a 445; 

vol xx., page 769; an and 489 o! © present 
volume. Lord Selbornes ameatine, constituting 


the new scheme, was published in full in our issue o 





January 2, 1903, vol, Ixxv., page 26. 





f| his paper. 


fication into separate lines. The present Board, 
Lord Tweedmouth says, “is content to watch the 
ned of education of the young officers without 
ettering itself or future Boards.” This decision 
has been formed in view of the fact that no definite 
action will be needed for many years. By the time 
the young officers reach the years when actual 
specialisation will begin, the Board then existing 
will be able to see the effect of the training that has 
been given, and will be in a position to act upon 
the result of the experiment. The new regulation 
—that specialisation will not take place until the 
rank of lieutenant has been reached—has therefore 
been confirmed. In this way one of the most con- 
troversial features of the scheme is shelved, to be 
settled doubtless by a future Board. No one is 
likely to question the sagacity of this decision. It 
contrasts favourably with the declaration made in a 
former official document that it was possible, after 
the new scheme of training had been in operation 
two years, ‘‘to forecast the general state of pro- 
fessional knowledge when they (naval officers) 
arrive at the rank of sub-lieutenants.” This, as 
we said at the time, appeared ‘“‘a fairly heavy 
structure of belief to build on the slight foundation 
of two years’ experience in school teaching.” 

Dr. Ewing, in his paper, draws an encouraging 

icture of the progress of the new scheme since its 
inception at the end of 1902. It was put into 
operation, he says, with a rapidity which only 
those who have experience of the energy of the 
present First Sea Lord can appreciate. ‘‘ At a 
wave of his wand a college sprang up in the grounds 
of Osborne House, and by the September following 
it was actually peopled by a busy crowd of new- 
scheme cadets.” From that day forth the develop; 
ment of the scheme has proceeded continuously, 
and everyone concerned in working it out is 
satisfied it is on sound lines. 

Dr. Ewing contrasts the new scheme with that 
which has been inaugurated in the United States 
Navy, and which has by no means carried out the 
intentions of those whoframedit. In the American 
service ‘‘ the same officer is liable to serve perhaps 
as a deck lieutenant ir one commission, an engi- 
neer in another, a giinnery lieutenant in another, 
a navigating officer'in a fourth, and soon.” Nothing 
of the kind is contemplated under the new scheme, 
we are told by the‘paper; but ‘‘a general execu- 
tive training will be given to all officers, and some 
of them will be trained for the various specialist 
duties ; but no officer will serve as a specialist in 
more than one branch.” We are not sure how 
this statement of what is to be may be reconciled 
with the First Lord’s statement that the matter is 
in abeyance; but whatever First Lords or other 
potentates may decide, there can be no doubt that 
specialisation will play an important part in the 
distribution of naval persunnel. It is to be hoped 
that regulations will be so framed as to keep the 
round pegs in the round holes. 

The new regulations also provide, Dr. Ewing 
says, that specialist lieutenants, who, on promo- 
tion to the rank of commander, desire to drop their 
speciality, shall be free to do so as far as may be 
compatible with the requirements of the Service. 
How many commanders will desire to cast off their 
special status is a question that will be largely in- 
fluenced by ‘‘ inducements” of which we hear, but 
the nature of which we are not told. It may be said 
generally, however, that one of the chief induce- 
ments to enter the Navy, both for the boy and his 
friends, is that some day he may become an admiral, 
or, at any rate, have command of an important 
ship. It would be very hard, therefore, for a 
lieutenant who had specialised in any branch—we 
arethinking more particularly of the engineering 
specialists—to be told that ‘‘the requirements of 
the Service ” made it necessary he should stick to 
his specialisation, and thus jeopardise his chance 
of rising to the highest chmmand. This would be 
also disastrous to the Service, because the best 
men will be the specialists; and, unless care is 
taken to provide an ample supply of these spe- 
cialists, it will be the men of ordinary, or inferior, 
attainments who will be found in command of ships 
and fleets. This is a possible source of danger 
which may become very real if the niggardly policy 
that characterised naval expenditure some years 
ago should gain ascendancy once more. 

In order to make clear the remarks about specialist 
and non-specialist. officers, we reproduce, on the 
next page, a chart which Dr. Ewing presented with 
By this we are able to trace the career 





now open to the naval cadet with greater clearness 
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than has yet been possible. After selection for 
admission to the college, in the manner we have 
described on previous occasions, at the age of 
about thirteen years, the cadet proceeds to Osborne, 
where he stays for two years, after which he 
goes to the senior college at Dartmouth for 
another two years. During these four years 
he receives instruction in mathematics, mechanics, 
heat, electricity, in the science and practice of 
engineering, in French, English composition and 
literature, in history, both general and naval, in 
geography, navigation and the elements of seaman- 
ship, and in religious knowledge. The more able 
cadets take German in addition to French. At 
the end of the first year at Osborne stock is 
taken of the progress of the cadets, and those who 
are considered unsuitable—generally about 10 or 
12 per cent.—are weeded out. 
he curriculum is said to resemble that of the 
modern side of a good public school, but with a 
eater amount of practical science and engineer- 
ing. Lach college has a well-equipped workshop, 
and practically half the time is devoted to actual 
workshop practice, together with mathematical, 
mechanical, and other theoretical studies bearing 
on engineering, as well as work in the engine-room 
of vessels attached to the establishments. The 
effort is made to keep all the studies as practical 
in character as anata, there being ‘‘a wholesome 
distrust in the Navy of what may be called futile 
X-chasing.” Although the cadet’s life is strenuous, 
great care is taken to avoid overstrain. It should 
be stated that at Osborne there is now a full com- 
plement of about 420 boys under training ; whilst 
at Dartmouth, when the college there becomes fully 
occupied, there will be little short of 400. After 
Dartmouth, two terms will be spent in a training 
cruiser, and during this time instruction will be 
continued in certain subjects, especially navigation, 
seamanship, and steam engineering ; whilst at the 
same time the youths will be acquiring a know- 
ledge of some of the general duties of a young 
naval officer. 

At the completion of the cruiser training the era 
of pupilage may be said to terminate with a passing- 
out examination, and the cadets become midship- 
men, being appointed to sea-going ships in batches 
of twelve to fifteen. Only those of the same 
seniority are sent to any one vessel ; an arrange- 
ment that would have been a blessing to many 
tga in more primitive days. Another regu- 
ation, that might not have been without its com- 
pensations in past times, is that the naval instructor 
will disappear, the young gentlemen giving their 
whole time to acquiring knowledge of professional 
subjects, and not being bothered by the ‘‘dis- 
tracting claims of ‘school.’” About one-third of 
the three years’ service as midshipman will be 
spent under the engineer officer. 

The completion of the period as midshipman will 
he followed by an examination which will include 
seamanship and ‘‘a test in practical engineering,” 
and those who pass will become acting sub- 
lieutenants. They will then attend the next ex- 
amination in navigation and general subjects, and 
will undergo short courses in gunnery, torpedo, 
and pilotage, each of which will followed by an 
examination. This will be a somewhat critical 
period in the young naval officer's career, for those 
who pass well in the examination, and show satis- 
factory results in other subjects, so as to appear 
likely material for selection later as specialists in 
the more scientific branches, will have a course of 
training in applied science. This will last fully six 
months, and will correspond generally to what is 
now known as the Part IT. course at Greenwich. 
It is anticipated that about 60 per cent. will have 
the benefit of this further course of study, and 
from among them most of the specialist officers 
will afterwards be chosen. Those who do not 
qualify will at once go te sea; and those who do 
will also go to sea at the completion of the No. 2 
course. All officers must serve at sea for at least 
one year as sub-lieutenant, a part of which time 
they will pass in the engine-room. 

There will then be a gréat branching off, as 
indicated by the horizontal line in the diagram. 
The sub-lieutenants become lieutenants. “Those 
who do not qualify as specialists may proceed in 
due course, as ‘‘ general service lieutenants,” to the 
rank of commander and captain. It is estimated 


they will form one-third of the total number. The 
specialist branches are the engineering, gunnery, 
torpedo, navigation, and the marine or military 
branches. These are indicated on the diagram by 





their respective letters. In regard to the gunnery, 
oy and navigation lieutenants little need be 
said, as their course of training will be much as 
before ; a course of one year will qualify, but some 
will be selected for poset ton year’s course of higher 
study—those marked witha t on the diagram. At 
some period after five years’ seniority both specialist 
and non-specialist lieutenants will have to pass an 
examination for the rank of commander. 

The engineer sub-lieutenants on passing as lieu- 
tenants will, in the ordinary course of service, be in 
contact with the engine-room artificers, and it is 
interesting to speculate how they will compare with 
them in the actual work to be done in the ordinary 
course of duty during peace time, and during the 
greater stress of a period of war; the latter, after 
all, being the ultimate object for which a navy 
is created and maintained. In scientific and 
theoretical attainments the engineer-lieutenant will 
naturally be greatly superior ; but the chief defect 
of his training—so far as one can judge by the pub- 
lished accounts—is that he will not have had 
experience of marine engines in the making. We 
are told that the engineering laboratories at 
Osborne and Dartmouth are well equipped, and, as 
will appear later, there is for lieutenants (E) a 
brief course at Keyham ; but practical engineering— 
the engineering of real ship-driving engines—is not 
to be learnt in laboratories and class-rooms, how- 
ever well furnished, nor by the inspection of 
engines being erected and repaired. No doubt, in 
the course of their somewhat limited instructional 
period at sea, the cadets will have seen engines par- 
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tially taken apart and put together again ; but this, 
we hold, is not sufficient. To be a competent marine 
engineer—not simply an engine -tender—a man 
must know the nature of materials, how they 
are worked, and why they are used, for each 
ag of a marine engine; otherwise he will have 

ut a poor notion what to do when it comes to 
be a matter of reconstruction, such as would occur 
after a closely-fought naval engagement. It is here 
that the engine-room artificer, who has served his 
time in an engine-making establishment, would 
have the advantage, and the laboratory-trained 
scientific specialist would tend to become ‘‘observa- 
tional.” How undesirable this would be need 
hardly be insisted upon in speaking to the readers 
of this journal. 

The problem is undoubtedly a difficult one. 
We attribute the greatest importance to naval 
officers of all branches being trained from early 
youth in the Service. It is a point we have con- 
stantly dwelt upon when dealing with this sub- 
ject ; it has been the strong feature of the Navy 
during the period that has seen the greatest of 
our victories by sea. To meet this required con- 
dition it is not possible to supply the engine-room 
staff from a source where marine engines are made. 
That would upset the whole of the new scheme, 
which, we think, is generally so well calculated 
to advance the interests of the Navy. It might, 
however, be possible to make more use of the 
a. Dockyards, where marine engines have, 
within late years to some extent, heen made, and 
where they are being constantly placed in ships ; 
or it might even be possible to A ser specialist 
engineer - lieutenants to private establishments 
which undertake Admiralty work, not for observa- 
tional purposes, but to be actually engaged in the 
operations performed. That might be made a con- 
dition upon which a big contract would be given. 








We do not think such a course would detract any- 
thing from the loyalty, or esprit de corps, of those 
who had become thoroughly imbued, during the 
most impressionable age, with the spirit of the 
Navy. . Certainly such a course would widen their 
experience, and give something of that liberal and 
wide-minded view which is apt to be lacking in 
those trained only in one groove. 

Whatever the difficulties may be, however, we 
earnestly recommend to those in authority the con- 
sideration of whether it is not possible to give to 
naval officers a wider experience in the construction 
of actual engines as fitted in war vessels. 

To return to Dr. Ewing’s diagram, the lieutenants 
(E) go for a year to Keyham for theoretical work 
required to ay en the Dartmouth training, 
and to ‘‘give them an opportunity of becoming 
acquainted in the dockyard with larger work in the 
way of erection and repairs.” As after Dartmouth 
they will have passed three years at sea, free from 
‘*the distracting claims of ‘ school,’” it is probable 
that the supplemental theoretical work will occupy 
most of the time, and not much opportunity will 
be devoted to observing erection and repairs. At 
the end of the year at Keyham a limited number 
will proceeed with a further two-years’ course, 
so as to qualify for lieutenant (Et). These officers 
are intended to become practised in engine de- 
sign, and to study the most scientific developments 
of their subject. Their experience of the practical 
part appears, however, to be too limited. These 
officers will forego the chance of attaining the 
highest positions in the Service afloat, but they will 
have the advantage—always appreciated by sailors 
—of a shore billet, either at the Admiralty or in 
the dockyards ; although they mayreturn to sea from 
time to time in order to keep in touch with engine- 
room practice. 

The ordinary lieutenants (E) will be appointed to 
ships as junior engineer officers ; each large ship 
carrying three engineer specialists as chief, senior, 
and junior engineer respectively. Although the 
lieutenant (E) will be employed almost continuously 
in engineering duty, he will have such opportunity 
of performing deck work, and of keeping watch 
on the bridge, as will allow him to maintain efli- 
ciency as an executive officer. By far the greater 
number of lieutenants(E) will revert to the general 
executive list on promotion to commander, in 
common with the other lieutenants, as shown on 
the diagram. 

We need not follow Dr. Ewing’s paper where it 
deals with the course followed by lieutenants in the 
remaining branches ; not only because our interest 
lies chiefly with the engineering department, but 
also because there is less changes amongst the 
others ; except, perhaps, in the case of the marine 
officers. The paper mentioned that fears had been 
expressed that lieutenants might not be willing to 
valent for the engineering branch; but it is 
pointed out that in future engineers will stand on the 
same plane with gunnery and torpedo specialists as 
the best intellects of the Navy, and will have aug- 
mented chance of rapid promotion. Compared 
with the general service lieutenant, the specialist 
will be at an advantage both as to the probability 
of promotion coming at all, and as to its coming 
earlier. This we understand to be the authorita- 
tive statement of the present intention of the 
Board of Admiralty, but it is an open question 
whether it will work out so in practice. If 
there is a shortage of engineers, the ‘‘ interests 
of the Service ” will be likely to keep the engineers 
in the engine-room ; just as the naval constructors 
have been prevented by stress of work from going 
to sea, as provided by the regulations. Moreover, 
the general service men will have opportunities not 
possessed by the others of perfecting themselves in 
those acquirements which more especially fit them 
for the highest command, such as the study of 
strategy, tactics, and international law. 








THE WORKMEN’S COMPENSATION 
BILL. 

Sgerne that this measure is now being subjected 
to the scrutiny of the Standing Committee on Law, 
its passage through the House of Commons during 
the present session is well assured. From the 
amendments proposed and speeches made by those 
who took part in the discussion, it is clear that the 
Labour Party, having been given an inch by the 
Act of 1897, are anxious to take an ell in 1906. In 
the first place, it was suggested that the element of 
accident should be abolished, and that compensa- 
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tion should be awarded to a man for every injury 
sustained during his employment. 

It was urged that unless the test of accident is 
removed, those who suffer from many industrial 
diseases—such, for instance, as the diseases caused 
by working under high atmospheric pressure—are 
outside the pale of the Act. While the Govern- 
ment refuse to abolish the ‘‘accident”’ test, ‘it is 
clearly contemplated that employers shall be made 
liable for diseases which are the necessary con- 
comitant of some employments. 

“‘T am not wanting in sympathy,” said Mr. 
Gladstone, ‘‘for the particular cases which have 
been brought forward. The desire of the Govern- 
ment is to bring in all cases which can properly be 
attributed to accident, or something in the nature 
of accident, and which is due to the employment. 
I admit that some of the cases mentioned present 
matter for consideration on clause 9, which enables 
the Secretary of State to expand the list of indus- 
trial diseases. The amendment, however, will 
make a great and vital change in the constitution 
of the Bill, and I cannot accept it on behalf of the 
Government.” The fact that a disease is only to 
be considered an accident when it is declared to be 
such by the Secretary of State is not the sole 
matter which concerns the employer. What also 
concerns him is, that in addition to the high wages 
which are already paid in certain employments 
known to be dangerous, he may be compelled to 
pay compensation on a high scale. 

Discussion next raged about the redvction of 
the period of immunity from fourteen to seven 
days. As the Act of 1897 now stands, unless a 
workman is disabled for at least fourteen days, 
he cannot proceed under the Act. In the debate 
Sir R. ey pointed out that even this amend- 
ment would increase the cost of insurance eight 
times ; consequently, instead of paying 1 per cent. 
for the risk, employers would have to pay 8 per 
cent., which, so far as shipbuilding is concerned, 
would mean the closing of many yards altogether. 
It was absurd to say that the cost would fall on the 
consumer in an industry which was subject to keen 
foreign competition. He hoped that Parliament 
was not going to handicap English trade in this 
way. If the amendment were persisted in, they 
would have more unemployed than ever. It was 
very good of Mr. Gladstone to say that in re- 
ducing the present limit of fourteen days to seven, 
and refraining from reducing it further, he was con- 
sulting the interests of employers. He said: ‘‘In 
this legislation we have hitherto been content to 
advance by stages ; and I do not think it advisable 
to place violently and suddenly too heavy acost on 
the employer. In reducing the period from fourteen 
days to seven, the Government are taking upon 
themselves a certain risk at later stages of the Bill, 
because we are going beyond the recommendations 
of the Royal Commission. On the part of the 
Government, therefore, I resist the amendment.” 
He may not desire to place the cost violently and 
suddenly upon the employer—but he is doing it all 
the same. 

But Sir R. Ropner’s arguments fell upon deaf 
ears when addressed to the more extreme among 
the Labour Party. They moved for a further 
reduction of the time limit to three days, and 
their motion was carried in Committee. News 
of this kind will probably not create much astonish- 
ment amongst employers ; they have but little to 
hope for at the hands of our present Legislature. 
Tt is a question whether the House of Lords 
may not intervene to prevent what is contrary 
to the views of the present Government becoming 
law, merely at the will of a few of the more extreme 
amongst the Labour Party. One other amend- 
ment in Committee demands attention. It was 
proposed by the Bill that a master who does not 
employ more than five men shall be excluded from 
the operation of the Act, unless the accident was 
attributable to the use by the employer of ma- 
chinery driven by steam, water, or other mechani- 
cal power; or if the workman at the time was 
employed in the care or management of horses, 
mining, quarrying, or building operations, or in 
laying or repairing any electric mains or works. 
The limit of five, it was laid down, should not apply 
in the case of such workmen. 

The Labour Party challenged this clause in com- 
mittee. What did the Solicitor-General do ? 
merely remarked that the question was not one of 
principle, but a choice of evils ; he did not press the 
point to a division, and accepted the amendment. 
In the result small employers are to be exposed to 
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the same risks as large employers. The same result 
may often prove to be the ruin and bankruptcy of 
the small employer. In the course of a session 
when there have been so many surprises, we cannot 
recollect anything ae so surprising as this. Such 
a law requires, at least, to be supplemented by a 
national system of insurance. 

The discussion of other clauses in the Bill during 
the present week has been fraught with embarrass- 
ment to the employer. By Clause 2 it was provided, in 
effect, that claims for compensation should be made 
within a certain time, in writing. This very desir- 
able provision has been deleted under pressure 
from the Labour Party, the Solicitor-General giving 
no reason why the Government were willing to go 
back upon their own suggestion. 

As to the question of contracting out, the Govern- 
ment were also ready and willing to reconsider 
their position. Under Clause 3, any contracting- 
out agreement is subject to the review and approval 
of the Registrar of Friendly Societies. Unmindful 
of the consequences, the Labour Party sought for 
the entire deletion of this clause. Finding that 
the Labour Party were onte more in opposition, 
the Government have consented to insert a clause 
which eng me does away with contracting-out 
altogether, for it is to provide (a) that every such 
scheme shall have the majority of the workmen 
concerned ; (b) that the scale of compensation 
awarded must be not less favourable than that 
provided by the Bill ; (c) that the men shall have 
the power to withdraw from the scheme if they 
choose ; and (d) that the Registrar shall have power 
to make regulations to carry out the provisions of 
the clause. 

It seems to us that nothing short of a very severe 
lesson will teach the Labour Party that in running 
counter to employers they are losing sight of their 
own interests. If cost of production is increased, 
one of two things must happen : either wages must 
be reduced, or the public must be induced to pay a 
higher price for manufactured articles. We may 
dismiss the first alternative, as the trade unions 
will contend that they have it in their power to 
prevent reduction of wages. As to the second, if 
the importation of cheap manufactured articles 
from abroad could be checked, well and good. But 
under our present systein there is no such check. 
While we desire to say nothing as to the merits or 
demerits of tariff reform, everything appears to 
voint to the fact that within the next few years the 

bour Party, having hampered employers by every 
possible legislative means, will themselves, in order 
to strike a blow at foreign competition, commence 
to advocate protection. Gradually but surely the 
drastic changes now proposed in the laws affecting 
master and workman will tempt the English em- 

loyer to erect his mills in lands where he will be 
ess hampered by restrictions. 





SOME ASTRONOMICAL CONSE. 
QUENCES OF THE PRESSURE OF 
LIGHT. 

Just a year ago Professor E. F. Nichols demon- 

strated in the Royal Institution that a beam of 

light presses against any surface upon which it 
falls, and last Friday Professor J. H. Poynting, 

D.Se., F.R.S., of Birmingham University, dis- 

coursed, in the same hall, upon some astronomical 

consequences of this pressure. We may have to 
wait a long time for convincing proofs of the effects 
of the radiation pressure in the universe, just as 
the experimental verification of the pressure itself 
was only accomplished after two centuries of 
failures. On the emanation or corpuscular theory 
of light a mechanical pressure seemed natural ; but 
it was in vain looked for, and could not have been 
detected with the experimental means at the dis- 
posal of the eighteenth century. On the un- 
dulatory theory of light a radiation pressure is less 

obvious, but it was understood by Euler, in 1746, 

as a general consequence of wave motion, and 

suggested by him in order to explain the formation 
of comets’ tails by repulsion from the sun, with 
which Kepler had already connected it. The 
general character of the problem was forgotten, 
and when Maxwell predicted the existence of the 
pressure in his electromagnetic theory of light, the 
pressure appeared only as a consequence of the 
icular electromagnetic waves. It may be of 
interest to our readers that, as Professor Poynting 
has stated on another occasion,* Mr. S. Tolver 

* See Proceedings of the Physical Society, vol. xix., 
page 476, 





Preston was probably the first modern scientist 
who, in 1876, calculated, in our columns,* the 
energy-carrying power of a beam of sunlight with- 
out any assumption as to the particular nature of 
wave motion. The mathematical deduction of the 
eneral radiation pressure was given by Professor 
a in 1900. The final verification of the light 
ressure, in 1901, by Lebedew, of Moscow,t and by 
ichols and Hull,t of Hanover, New Hampshire, 
U.S.A., has been explained to our readers, 

The classical researches, particularly of Nichols 
and Hull, Professor Poynting said, in introducing 
his subject, proved that the pressure of light 
per square centimetre of the beam was equal to 
the energy per cubic centimetre, or to the energy 
density of the beam. Of negligible importance 
in terrestrial affairs, this pressure became im- 
portant in celestial regions, where it was ever 
exerting its force, without interruption, and parti- 
cularly for the very minute members of our system. 
Nichols himself had described in his discourse how, 
if we imagined something like an explosion to take 
place in the comet when near the sun, the radia- 
tion pressure would push the scattered dust back 
from the sun, and that we might account for the 
formation of the tails of comets in this way. He, 
the lecturer, was going to show that the pressure 
would still influence bodies, small, but vastly greater 
than Nichols’s dust, of which we had | in our 
system—the shooting-stars, for instance. In con- 
sidering this problem, we had to bear in mind that 
visible light only formed one of the octaves of the 
radiations from the extreme red to the extreme 
violet. 

Theory and experiment justified the conclusion 
that when a source was pouring out waves, it was 
pouring out momentum as well as energy, the 
momentum passing per second through unit area 
of the cross-section of the beam being equal to the 
energy density in the beam. A beam of light 
carried with it momentum, manifesting itself as a 
forward pressure against any surface on which it 
ientuand, and further as a back pressure against 
the source. If A (Fig. 1) represented a temporary 
source of radiation, C D the limited train of waves 


A _ B 
Figs | aatatavatt 
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emitted, and B any opposing surface, then B would 
feel a push as soon as D ‘had come up to B; and 
that push would continue until C had reached B. 
The waves thus behaved like a train of corpuscles 
or of bullets, which gave up their momentum to B. 

The back pressure against A had not yet been 
demonstrated directly, the lecturer proceeded, but 
it could be deduced from the observations of 
Nichols and Hull that the pressure was doubled 
when there was total reflection, instead of total 
absorption, on the surface; and the safety of the 
argument that a beam carried momentum with it 
was supported by experiments which Professor 
Poynting and Dr G. Barlow had been making. If 
an oblique incident beam were totally absorbed, 
the momentum disappeared as light momentum. 
But we could resolve the momentum into two com- 
ponents : one at right angles to B, representing the 
pressure, and the other a tangential push along B, 
which ought to become visible if B were enabled to 
slide in its plane. This Professor Poynting had 
proved with the aid of a little apparatus, a model of 
which was exhibited. Models could always be 
made to work, he remarked, while the actual effects 
were far too minute to be demonstrated in the 
lecture-hall. Two discs of glass, each about 3 square 
centimetres in area, one silvered, the other or 4 
blacked, were fixed toa rod, 5 centimetres in length, 
as indicated in Figs. 2 and 3, and suspended by 

* See EncIngertna, vol. xxi., 83; a series of 
unsigned articles *‘ On the Origin of Motion.” 

+ See Encringerine, vol. Ixxti., page 874. 

t See ENGIngERING, vol. Ixxix.. page 645. 
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means of a cradle and a fine quartz thread attached 
to the middle of the rod, the whole being contained 
in a vacuum of about 2 centimetres of mercury—the 
vacuum which Nichols and Hull found most suit- 
able. If light fell under 45 deg. on the blackened 
disc B, the system was pushed back a little and also 
turned round by the tangential pressure, and the 
movements would be the same as if a jet of water 
had been directed against B. The .pparatus had 
to be adjusted most accurately, with the discs 
perpendicular to the rod, and symmetrical ; other- 
wise convection currents and the Crookes radio- 
meter might have a turning effect greater than the 
tangential pressure. But these heat effects took 
time to develop, while light acted instantaneously, 
and the deflections observed during the first few 
seconds had always been of the right direction and 
order. The objection had been raised that the 
normal force on any projecting granules of the 
blackened surface would produce an apparent 
tangential effect; but glass surfaces blackened 
at the back, and therefore smooth, had behaved 
exactly like rough surfaces, and further experi- 
ments seemed to disprove the objection. A disc 
of mica was suspended horizontally by a thread 
attached toits centre. Light falling upon the disc 
obliquely from the left would tend to turn it to the 
right ; but heating effects would have contributed 
largely to the observed effect. When, however, the 
beam was made to strike from the right, the tan- 
gential push would be reversed, and the now ob- 
served deflection should differ from the previous 
value by twice the tangential push, and that had 
fairly been confirmed. In another experiment two 
small glass prisms were attached to the ends of a 
fine torsion arm of brass, 3 centimetres in length, 
with the refracting vertical end turned in opposite 
ways. Ifa beam of light was passed through the 
system, it would leave parallel to its incidence, but 
would be shifted, and the line of momentum would 
also be shifted parallel to itself. Thus a couple 
would be produced which would turn the system in 
the same direction as a water-jet would. In this 
and similar experiments the simple relations would, 
however, be complicated by pressures occurring at 
reflections and refractions. 

Professor Poynting then —— how the 
momentum received or emitted by a surface would 
be modified when the surface was moving. If we 
imagined B in Fig. 1 to have moved with the 
velocity u up to D, while the light wave had tra- 
velled in the opposite direction to D with the 
velocity U, then B would receive in one second the 
momentum in length U x u, instead of that in 
length «, and the pressure would be greater than if 
B were at rest by the fraction u/V, i.e., velocity 
of surface over the velocity of light. This might 
be called the Doppler reception effect. If the source 
of light were itself moving, we should have an 
analogous Doppler emission effect, which could be 
calculated. If we assumed that the amplitude of 
the waves emitted depended only on the tempera- 
ture of the radiating body, and not on its motion, 
the motion would crowd up and shorten the 
waves in front of the moving surface, and would 
draw out and lengthen the waves sent out behind. 
More momentum would be put into the front waves 
per second, less into those behind. It could be 
shown that if the velocity of the source wu were 
small compared with U, the velocity of light, the 
pressure was increased in the one case, and de- 
creased in the other, by practically the same frac- 
tion u/U, asin the Doppler reception case. The 
rate of radiation of a black body depended, accord- 
ing to the Stefan-Wien law, ome the fourth power 
of its absolute temperature. In the following table 
Professor Poynting gave, in column I., absolute 
temperatures in deg. Cent.; in column IT. the cor- 
responding radiated energy in on - square cen- 
timetre per second ; in column III. the resulting 
back pressure in dynes per square centimetre :— 


& II. III, 

i) 0 0 
Earth 300 4.3 « 104 9.6 x 10-6 
Sun ... 6000 6.7 x 10° 1.5 


Thus the back pressure on our earth, if painted 
black, due to its own radiation, at the average 
absolute temperature of about 300 deg. Cent., 
would be 0.0001 milligramme per square centi- 
metre, and on the sun 1.5 milligrammes. The 
temperature of a small body in our system de- 
pended upon its distance from the sun. For a 
particle at the distance of our earth from the sun, 


the sun would occupy weal part of thesky. The 





particle would, therefore, receive and give out 
00,000 Patt of the radiation which it would receive 


and give out if the sun were all round it, when its 
temperature would be that of the sun. According 
to the fourth power law, its actual temperature 


would be 4/200,000, or 21 times less than that of 
the sun. Now the temperature of the earth’s sur- 
face, about 300 deg. Gent. absolute, was pretty 
nearly the sameas that which a small black particle 
would have, and that gave for the sun a tempera- 
ture of 21 x 300, or about 6000 deg. absolute, in 
agreement with other estimates. The temperature 
also varied inversely as the square root of the dis- 
tance ; hence a particle within the orbit of Mer- 
cury, a fourth of the earth’s distance, should have 
a temperature of 600 deg. (that of boiling mercury) ; 
out near Jupiter, at four times the distance, a tem- 
perature of 150 deg. ; and near Uranus, of 75 deg. 
Cent. absolute (about that of liquid air). These 
data we needed for estimating the consequences of 
the pressure of light. 

The direct result of the pressure by the sunlight 
was a lessening of the gravitation pull. As our 
atmosphere absorbed a considerable amount of the 
solar radiation energy, all calculations should be 
made for bodies outside the limits of our atmos- 
phere. There the light pressure would be 0.6 
milligramme per square metre, and on the whole 
earth the pressure would not amount to more than 
75,000 tons, while the gravitation pull by the sun 
would be 40 billion times greater—3 x 10"* tons. 
But when we halved the radius of the sphere the 
mass would be reduced to one-eighth, while the 
area and the light pressure would be reduced to 
one-fourth only. Thus the ratio of the light pres- 
sure to gravitation would be doubled if we halved 
the radius, and this applied as well to the emitting 
as to the receiving body. If the radius of either 
the earth or the sun were reduced to 7, billionth 
of its value, the light pressure would equal the 
gravitation pull. If the sizes of both were 
reduced, a balance would be reached much sooner. 
Whether scattered meteorites would draw nearer 
to one another, or recede from one another, or 
not disturb one another at all, depended upon 
their mass, density, and temperature. Two bodies, 
each of the temperature and density of our sun, 
would be balanced fur light pressure and gravi- 
tation pull if they were at a great distance apart 
and had each a diameter of 40 yards. Scattered 
meteorites 2 centimetres in diameter, of earth den- 
sity, and at earth’s distance from the sun, would tend 
to draw together ; if of smaller size, they would 
repel one another; if nearer the sun, the light 
pressure would exceed the gravitation pull. If we 
supposed Saturn to be still a hot body at a tempe- 
rature of 600 deg. Cent. absolute, and surrounded 
by a cloud of satellites, one-sixteenth of whose 
sky would be occupied by Saturn, those satellites 
would assume a temperature of 300 deg. (half 
that of their planet), and the satellites would not 
disturb one another at all, if about 2 centimetres in 
diameter, and of the earth’s density. For a par- 
ticle 0.001 in. in diameter, of the density of the 
earth, at the distance of the earth, the radia- 
tion push would be 0.01 of the gravitation pull, or 
the sun’s mass would, as far as this small body was 
concerned, only appear to be 0.99 of what it was 
for the earth. at small body would therefore 
be retarded, and its year would have 367 (instead 
of 3653) days. Then the Doppler emission effect 
would come in; it was only small—not more than 
u/3U of the direct sun pressure; but it acted 
continuously, and, increasing the pressure on the 
advancing aren it would hinder the for- 
ward motion and deprive the body of some of its 
energy. As a result the body would fall in (be 
drawn nearer the sun) by 800 miles during the first 
_ In the second year it would become hotter, 

ing nearer the sun, and would fall in still more ; 
and that would continue, and the body would 
tumble into the sun within less than 100,000 years. 

That need not make us alarmed concerning the 
stability of our earth, however, the lecturer con- 
tinued; for this effect varied inversely as the 
diameter of the body. There was a Doppler emis- 





ravitation pull was decreased; in the second 
‘onesiline case the pull was increased. The resu)- 
tant effect was always a resistance to change of 
distance, tending to make the orbits less elliptical. 

If we imagined a comet to consist of a cloud of 
particles of different sizes, the light pressure would 
exert a peculiar sorting action. The finer particles 
would more hindered than the coarser; the 
coarser particles would thus go to the front, and 
the finer would follow as a tail. But, on the 
Doppler principle, the finer particles would further 
spiral in, and the components of the comet, which 
first of all travelled along an ellipse, would, after 
several hundred orbits, fill the whole ellipse, and the 
different particles would describe different orbits, 
and no longer appear to belong to the same system. 
Ultimately everything would end in the sun. 

So far, the lecturer remarked, our observations 
had not been carried on long enough to confirm these 
arguments. Mr. H. C. Plummer had recently in- 
vestigated, from this point of view, the motion of 
Encke’s comet, which seemed to shorten its orbit of 
34 years every revolution by about two hours; but 
he had not been able to explain this peculiarity on 
the light-pressure hypothesis. Yet some such effect 
must exist if comets had the constitution we ascribed 
to them. The Zodiacal light might possibly be a 
remnant of dead comets. 

Professor pee concluded his interesting 
discourse with a ‘‘ wild suggestion ” referring back 
to Saturn. If we imagined that a big planet had, 
while still very hot, captured a cometary dust 
cloud, that cloud would spread out, the smaller 
— would drop behind and spiral in; the 

er particles would remain on the outer edge, 
and one or several rings might be formed; the 
rings would finally tend to become circular. Was 
that the origin of the rings of Saturn ? 





THE FAMINE IN TIN. 

Durine this past week the price of tin has risen 
to 2151. per ton, and as the metal is in strong hands, 
it is quite conceivable—although it would be de- 
plorable all the same—that a still higher record 
may be attained. The fact is there is a famine 
in tin. Stocks, recorded and unrecorded, have 
been completely absorbed, and the trade in this 
country, on the Continent, and in the United 
States (where the demand is very great) is living 
literally from hand to mouth, depending entirely 
upon fresh arrivals, which are not increasing in 
volume. A chart prepared by Messrs. Ricard and 
Freiwald shows that whereas in May, 1897, the 
world’s visible supply amounted to 33,000 tons, by 
the end of December last it had fallen to 13,500 
tons. Since then there has been a further reduc- 
tion, the quantity in sight on April 30 being no more 
than 11,569 tons, which constitutes a low-level 
record unparalleled for very many years. Actual 
stocks in London in 1897 were approximately 
20,000 tons ; to-day there are no stocks whatever. 
Consumers of tin for the multifarious uses to 
which the metal is put suffer great hardships from 
the very prohibitive prices now demanded ; and, 
unfortunately for them, there seems no prospect of 
early ease to result from increased shipments from 
the principal sources of supply. The appended 
table permits of a comparison of highest and lowest 
prices during eleven years :— 


& s. d, £s. d 
1895 69 0 0 5815 0 
1896 6115 0 56 0 0 
1897 63 11 0 58 10 0 
1898 86 5 0 6215 0 
1899 151 0 0 87 0 0 
1900 153 00 108 5 0 
1901 -- 140 0 0 9710 0 
1902 . 137 5 0 98 0 0 
1903 14110 0 11110 0 
1904 aa =e) ties 8 
1905 166 5 0 129 5 0 


It may be pointed out that the previous highest 
price was reached in 1888, when 1701. was obtained 
at one time, the lowest price of that year being 
751. per ton. With only one or two exceptions, 
for ten years past the supplies of tin to Europe 


‘and the United States have fallen short of the 
deliveries. We refer to the metal included in the 


sion effect, as the whole solar system moved | statistics—that which comes from the Straits Set- 


through the ether ; its determination was beyond | 
the lecturer’s powers of calculation, and it would | 
be neglected. But the Doppler reception effect | 
could not be disregarded. The planets and comets | 
moved in ellipses. When they were drawing nearer | 
to the sun, the light pressure increased ; when they | 


were receding, it decreased, In the first case the 


tlements, from Australia, and from the Dutch East 
India Islands of Banka and Billiton. Supplies 
from Cornwall , where there is in progress a boom 
in tin-mining) and from Bolivia go direct into con- 
sumption, and are perforce excluded from the 
monthly computations, although included in the 
annual statistics, Last year the shipments of tin 
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from the Straits, Australia, and Banka and Billi- 
ton amounted to 74,543 tons, as against deliveries 
reaching 75,728 tons ; in 1904 the shipments were 
76,843 tons, against 77,392 tons delivered ; in 
1903, 75,866 tons, against 76,312 tons; in 1902, 
73,889 tons, against 75,805 tons; and in 1901, 
72,635 tons, against 69,508 tons. Only once, there- 
fore, in five years have the supplies exceeded the 
deliveries. rom the Straits the tendency is up- 
wards, 56,840 tons having been sent to Europe and 
America last year, as com with 52,212 tons 
in 1903, and 49,925 tons in 1901. The Australian 
total, too, in its smaller way, is increasing, last 
year’s receipts of 5028 tons going against 3345 
tons in 1901; but the Banka-Billiton sales have 
fallen off greatly, having been 12,675 tons in 1905, 
in comparison with 19,365 tons in 1901. Moreover, 
the quantity of Banka tin now in the trading com- 
pany’s hands is no more than 1432 tons, whereas 
at the end of 1901 it was as much as 7143 tons. 

Although tin in alluvial and veinous deposits is 
known to exist in many parts of the world, there 
are only four or five quarters of the globe where its 
systematic exploitation is carried on, and to bring 
stanniferous ground to the producing stage does 
not appeal to many people, the violent fluctuations 
of the past not having yet beenforgotten. Besides, 
nearly all the world’s present supply comes from 
alluvials, which have not the permanence of quartz. 
deposits. It is ‘only within the last two or three 
years that attempts have been made to develop the 
last named in the Malay Peninsula, although 
their existence has been known for a long 
time. Another drawback to the development of 
quartz is the necessity for a large capitalisation 
to provide the elaborate and expensive machinery 
required, although there is no doubt which is the 
more profitable, given good und to work upon. 
A promising ldde-tin district is Kuantan, in Pahang, 
where rich payable veins have been traced over an 
area of ten square miles, and where the whole of 
the concession of 100 square miles can, it is claimed, 
be worked to advantage. The lodes run approxi- 
mately east and west, are from 50 ft. to ft. 
a and range in thickness from 2 ft. to 10 ft. 

hey underlie both north and south, at angles 
ranging from 10 deg. to 40 deg. from the vertical. 
The geology of the district is similar to that of parts 
of Cornwall, the granite, the basement rock, being 
much the same, and being also overlaid by varieties 
of clay schist, with the tin lodes running down right 
through the slate into the granite. At present 
some 2500 tons of tin-stone are being treated per 
month fora yield of 85 to 95 tons of tin oxide—- 
an average of about 34 per cent. per ton. The 
standard to which the oxide is dressed always 
exceeds 70 per cent. of metal, the impurities being 
oxide of iron, a little silica, and from 0.0625 to 
0.125 per cent. of copper. When it is considered 
that lode tin-mining in the Malay Peninsula is 
only as yet (under beens management) in its 
infancy, it is but natural to expect that the next 
ten years will show a marked increase in the 
present output of tin from this source. 

Australia, as we have seen, is making progress 
slowly, but steadily, in the production of tin. 
Tasmania is the only colony which has done much, 
and even Tasmania has much stanniferous ground 
not yet worked. But at least its main alluvial 
deposits are being worked consistently, and though 
its lode tin has been located, and its productiveness 
well ascertained, it is scarcely probable that general 
and adequate attention will begin to be paid to this 
branch until the stream tin has become too thin for 
profitable working. At the same time, it would pay 
to acyuire locations, and carry on work on a large 
scale by the aid of good machinery. Queensland 
is one of the colonies which have not dealt fairly 
with either their tin or their copper deposits, but 
capital is coming forward to y Hon. 0 the Herberton 
district, concerning which the Government geolo- 
gist has this to say: ‘* This field, which is by far 
the 1nost important source of lode tin in Australia, 
is still in its infancy. Dykes of quartzose chlorite 
and yuartzose serpentine—probably originally in- 
truded among the porphyry as quartz diorites, or 
a8 rocks more or less of basaltic type, and sub- 
Sequently metamorphosed—form the chief matrix 
of the tin ore in the porphyry country. The ore 
occurs in floors, veins, or pipes among the joint- 
planes of the dykes. The ore (bioxide of tin) is 
rarely crystalline, but occurs either in amorphous 
masses, almost chemically pure, or intermixed 
With the dyke rock. Sometimes, as in the Bradlaugh 
“line, the ore is so finely disseminated through 











the dark chlorite matrix as not to be distinguish- 
able by the naked eye.” Considerable qnantities 
have been obtained at different times at Mount 
Spurgeon, Port Douglas, and at Kangaroo Hills 
and Running Creek. Stream tin ore was worked 
on the latter field as far back as 1875. The dis- 
covery of stream and lode tin in Kangaroo Hills 
resulted from the impetus given to prospecting by 
the opening of Herberton. The Annan and 
Bloomfield tin-fields were opened up in the early 
eighties, but the only ore exported was stream 
tin, which was found in narrow gullies among 
tropical jungle. In the Mount Amos district 
several lodes or reefs of quartz, containing tin 
and other minerals, were opened up, but not 
worked to any great extent. Very extensive de- 
posits of lode tin were found, too, at Lion’s Den 
and Mount Leswell, but these also have been 
neglected for the old reason. Some of these places 
are remote and not easily accessible, so that 
thorough exploitation of them is not to be ex- 

ted. But the same cannot be said of New 

uth Wales, which might do very much better 
than it has done to date, and which is making 
an effort now to retrieve the neglect of the past. 
The stanniferous deposits which have been located 
are said to occupy an area of 5,500,000 acres, in 
addition to which, if we are to credit Professor 
David, there are other very extensive areas covered 
over by basalt, which will, sooner or later, be pro- 
spected and worked, and bring forth a large in- 
crease in the production of tin ore. The Pro- 
fessor’s exhaustive surveys have convinced him that 
‘* numbers of deep channels or leads, covered over 
by the basalt, are still lying undisturbed.” Lode 
tin occurs principally in the granite and stream tin 
under the basaltic country in the extremenorth of the 
colony—at Tenterfield, Emmaville, Tingha, and in 
other districts of New England. The metal has 
also been discovered in the Barrier district, at 
Poolamacca and Eriowie, near Bombala, in the 
Moharo district, at Gundle, near Kempsey, at 
Jingellie, on the Upper Murray, at Dora Dora, on 
the Upper Murray, and in the valley of the Lachla. 
Although tin-mining is now one of the settled 
industries of the country, and the supply is prac- 
tically unlimited, the quantity raised depends 
almost entirely upon the price realised. 

Bolivia is the only part of South America which 
is known to produce tin, though it is probable that 
systematic exploration of the Andes to the south 
would reveal the existence of deposits worthy of 
development, if only adequate means of transporta- 
tion could be provided. In Bolivia the ore occurs 
in the Andean ranges in free quantities, but the 
richest so far discovered is in a zone extending 
over 100 miles from Lake Titicaca to Cotagaita, the 
belt having an average width of about 40 miles. 
Most of the work is done in the neighbourhood of 
Oruro and Potosi. Messrs. Ricard and Freiwald 
report that last year’s production was 12,500 tons, 
as com with 9200 tons in 1903 and 8000 tons 
in 1901. The United States has to depend on the 
Straits for the bulk of its supplies of tin ; last year it 
took 14,835 tons from Australia, but its consumption 
was much in excess of this figure. Counting the 
quantity sent from this country, its taking in 1905 
amounted to 37,400 tons (or just 50 per cent. of 
the total deliveries), as compared with 30,539 tons 
in 1901. The Continent’s takings have risen from 
7347 tons in 1901 to 9776 tons in 1905. London 
deliveries of foreign tin remain about stationary, 
last year’s figure of 14,735 tons going against 14,952 
tons for 1901. Tin is known to exist in several 
parts of the United States, and at various times 
efforts have been made to exploit these deposits. 
This has been done in Virginia, the Carolinas, 
South Dakota, and California. So far, however, all 
the attempts have been failures, some of them dis- 
astrous failures, involving the loss of much money. 
It has come to be the general opinion, therefore, that 
the United States has no important tin resources, 
and never will be a producer of tin. But the New 
York Engineering and Mining Journal says there 
are certainly some tin prospects in the United 
States which have been pronounced promising by 
experienced engineers. The indications point tothe 
Black Hills of South Dakota as the most promising 
region of the United States for tin production. 
There is no question whatever that tin exists there 
in considerable quantity and over a wide area. Some 
of the mineralisations are also said to be extensive 
in size. The mineralisation is, however, stabs vero 
and few, if any, of the mines have been developed 
sufficiently to prove the probable yield of the ore 





in actual mining. The mineralisation is such that 
determination of the probable grade of the ore by 
mine-sampling is almost impossible. The condi- 
tions are somewhat analogous to those which exist 
in the copper mines of Lake Superior and the 
lead mines of South-Western Missouri, where the 
actual grade of the ore can be reliably deter- 
mined only by mining and drilling. The same 
condition appears to exist at the tin prospects 
at Irish Creek, Rockbridge County, Virginia. 
It is probable that ore yielding 10 lb. of me- 
tallic tin per ton can be produced in South 
Dakota, and at anything like ruling prices, there 
should be great profit on this basis. If tin should 
fall again to the level reached in the ’nineties, the 
exploitation of a mine yielding only 10 lb. per ton 
would be doubtful, but in view of the present 
situation in tin production, a high level of prices is 
reasonably assured. 

There are two tin- mining localities in Central 
Europe lying north and south of the Erzegebirge, 
the mountain range which separates Saxony from 
Bohemia ; but the annual output is very small, not 
exceeding 200 tons. Some promising tin dis- 
coveries, referred to in our columns, were made 
a little time ago in the Transvaal, where there 
is, happily, no lack of capital and initiative for 
their thorough exploitation. Heretofore, the only 
district in Africa from which tin has come is 
Swaziland, whose small output has been sent to 
England to be smelted. In various of the 
Malay Peninsula, besides the Straits and the Banka 
and Billiton Islands, alluvial tin has been found, 
but its occurrence is irregular. In Siam consider- 
able progress has been made, thanks to the enter- 
prise of English concessionnaires. 








THE DENABY MAIN TRADE-UNION 
CASE. 

EmpLoyvers will have read, with no small degree 
of interest, the decision of the House of Lords in 
the case of the Denaby Main Collieries Company ». 
the Yorkshire Miners’ Federation. The decision was 
pronounced on May 14. Like many other trade 
union cases which have occupied the attention of 
the courts, it involves the question whether a very 
large sum of money should be paid to employers to 
answer damages for the consequences of a dis- 
astrous strike; but it did not involve the dis- 
cussion of any very important principle of law. 
We have so often dealt with the facts of the case 
that they need*not be dealt with at length. They 
may, however, ‘be briefly recapitulated. The de- 
fendant union comprises a large number of branches 
in Yorkshire. Two of these branches are to be 
found at the Denaby and Cadeby pits. Each 
branch sends in delegates, who form the executive 
council of the federation. The rules of the associa- 
tion provide for the manner in which a strike is to 
be commenced. The men at the Denaby and 
Cadeby pits having become discontented, decided 
to go out on strike ; but in doing so they did not 
observe the rules, with the result that the com- 
mittee of the association passed a resolution to 
the effect that the strike was illegal. It should 
be mentioned that the strike was commenced 
by the men stopping work without notice. In- 
asmuch as they had declared the strike to be 
illegal, the committee at first felt themselves un- 
able to grant strike pay, but a method was devised 
by which they sought to put the men in a position 
similar to that which is occupied by a workman 
who is locked out. Having done this, strike pay 
was granted to the men. One man, named Howden, 
amongst others, refused to be bound by the deci- 
sion, and he brought an action to restrain the 
union from opplying the funds to the purposes of 
the strike. This action was decided in the House 
of Lords, their Lordships declaring that the strike 
pay was illegal, having regard to the rules of the 
association. Nevertheless, the payment of strike 
pay continued from June, 1902, to January, 1903, 
with the result that the strikers were provided 
with the means of subsistence during the whole of 
that time. The remaining facts may be well appre- 
ciated by reference to the questions which were put 
to, and the answers of, the jury who tried the case, 
We should point out that Nolan and Humphries 
were the delegates from the Denaby and Cadeby 
branches, who were joined as defendants in their 

nal capacity. 

**Q. 1. Did the defendants Nolan and Hum. 
phries, or either, and which of them, unlawfully 
and maliciously procure the men to break their 
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contracts of employment by going out on strike on 
June 29 without giving notice/ A. Yes. Q. 2. If 
you answer tho first question in the affirmative, 
then, were Nolan and Humphries, or either, and 
which of them, in so doing, purporting to act as 
agents of the association, hott for its benefit? A. 
Yes. (.3. Did the members of the committees 
of the Denaby and Cadeby branches, or any of 
them, unlawfully and maliciously procure the men 
to break their contracts of employment by going out 
on strike on June 29 without giving notice? A. 
Yes. Q,. 4, If you answer the third question in 
the affirmative, then, were the members of the 
committees in so doing purporting to act as agents 
of the association and for its benefit? A. Yes. 
Q. 5. Did the defendant association by its execu- 
tive council, or by its officials, ratify the acts of 
Nolan and Humphries, or of the members of the 
committees, in so procuring the men to break their 
contracts? A. Yes. Q. 6. Did the defendant 
association, by its officials, or by the members of 
the committees of the Denaby and Cadeby branches, 
maintain, or assist in maintaining, the strike by 
unlawful means—that is to say : (a) by molesting 
or intimidating men who were working for the 
laintiffs, with a view to induce them to cease 
rom so working ; (b) by inducing, or attempting 
to induce, men who were willing to enter into con- 
tracts of service with the —, or to work for 
them, to refrain from so doing ; (c) by the grant 
of strike pay against the rules of the association / 
A. Yes.” The remaining questions, which, in effect, 
asked the jury to say whether the defendants had 
conspired together to do all or any of the above 
acts, were also answered in the affirmative. It is 
easy to see from these findings on the part of the 
jury what their view was of the facts of the case. 

In view of these findings, Mr. Justice Lawrance 
entered judgment for the plaintiffs. On appeal 
this decision was reversed, the Master of the Rolls 
dissenting. The reasons why the appeal was 
allowed may be stated in a very few words. The 
Court of Appeal held that there was not sufficient 
evidence to go to the jury that Nolan and Hum- 
phries were agents of the association to bring about 
the strike. The majority of the Court also held 
that there was not sufficient evidence that the asso- 
ciation maintained, or assisted in maintaining, the 
strike by unlawful means; and upon this part of the 
case they held that the mere payment of strike pay 
was not sufficient evidence of unlawful maintenance. 

The Master of the Rolls, however, while agree- 
ing that there was not sufficient evidence that the 
strike had been brought about by the defendant 
association, held that the question whether they 
had maintained the strike was one which was essen- 
tially for the jury to determine ; and that, as the 
jury did determine it, he did not feel that it was 
within his province to disturb their finding. 

The decision of the Court of Appeal has now 
been affirmed by the House of Lords ; and it has 
been declared, in effect, that the payment of strike 
pay to members of a union who are taking part in 
an unlawful strike is not an act for which the 
union can be made responsible in its corporate 
capacity. 

he chief point of interest is that which relates 
to the award of strike pay to the men. On this 
question Lord James of Hereford said :—‘‘In 


relation to it, consideration should be given to the. 


meaning of the term ‘ maintaining the strike.’ 
If one assists in procuring the commission of an 
unlawful act, doubtless liability follows ; and so, 
if the defendants had done anything, by assist- 
ance or otherwise, to induce the branch work- 
men to break their contracts, the union would have 
been liable. But no such inducing to break a con- 
tract was proved. When the assistance was given 
—that is, when strike pay was voted, the unlawful 
acts had, as I have already stated, been committed, 
all the contracts of employment were terminated, 
and employers and employed were in respect of con- 
tracts entirely unconnected. So that the effect of 
the grant of strike pay was not to cause or induce 
the commission of an unlawful act, but to place the 
workmen in the position of being able to maintain 
themselves without entering into a new contract of 
labour with the plaintiffs or any one else. This is 
no more than subscribing to the strike fund.” 
Dealing with the suggestion made on the part of 
the employers that the payment of strike pay, being 
contrary to the rules of the union, was illegal, he 
said :—‘‘ This faulty application does not confer any 
cause of action upon the plaintiffs, who have no 
interest in the money misapplied. If the subscrib- 








ing to the so-called strike fund is legal, the source 
from which the money subscribed is derived, how- 
ever obtained, cannot create illegality.” 

Although the immediate results of this decision 
are important to the parties concerned, the costs of 
the litigation being very heavy, the Denaby case 
adds little or nothing to the law relating to trade 
unions, It turned upon special facts. 

At the same time it demonstrates how effective 
a strike inay be, even under the present law, which 
is supposed to press so hardly upon trade unions. 
Setting on one side for a moment the highly tech- 
nical point that the union did not expend its money 
on initiating the strike, there is no reasonable 
doubt that if strike pay had been withheld the 
strike would not have Jasted for any length of time. 
It is thus apparent that all the forces of combina- 
tion, organisation, and resource, which so materi- 
ally aid these bodies, may be brought into play 
under the existing law. It is hoped that this case 
will be brought to the attention of those who are 
asked to make a fundamental change in the law in 
favour of the unions. 








NOTES. 
DeveLopmMent oF MaNcHURIA AND Korea. 

Tue termination of the war between Japan and 
Russia led to the hope, both among Japanese and 
foreigners, that there would be a very rapid develop- 
ment of the commerce and industry of Manchuria 
and Korea, but it takes a considerable time after a 
great war to make arrangements which will allow a 
fair start to be made. Pending the withdrawal of 
troops from Manchuria, the Imperial Japanese 
Government has, so far, been unable to permit the 
entry of foreigners into Manchuria, of foreign 
vessels into the ports of the province, or the arrival 
of foreign Consular officers. The latest information 
from the Far East, however, shows that the evacua- 
tion has now made much progress, and the Govern- 
ment has decided to put into execution its declared 
rinciple of the open door and equal opportunity. 
rom the first of this month foreigners and foreign 
vessels will be free to enter Antung and Tatungkan, 
while foreign Consular officers will be permitted to 
reside at Antung. From June 1 next, Consular 
officers will be allowed to reside at Mukden, and, so 
far as no military inconvenience shall be occasioned, 
permission will be accorded to foreigners in general 
to travel in the interior of Manchuria. The Japanese 
Government has also decided to open Talienwan to 
foreign commerce at as early a date as possible. In 
view, however, of the present condition of Man- 
churia, it is a matter of practical impossibility for 
the Imperial Japanese Government to accord to 
foreigners in that country proper protection or 
hotel facilities, nor will it held responsible. for 
any injuries that travellers may suffer at the hands 
of Chinese bandits or other ill-disposed persons, a 
fact which travellers are expected to bear in mind. 
Great caution will, therefore, require to be exercised 
for some time; but there can be no doubt that, as 
soon as things have settled down, the development 
will be very rapid, and will certainly have great 
results in the economic and industrial conditions of 
the Far East. The importance of Korea to Japan, 
at F gompes is chiefly as a food-producing country, 
and its resources in this respect will enable the 
Japanese to develop their industries, for the popu- 
lation of Japan is increasing at such a rapid rate 
that the question of food supply is becoming press- 
ing. At the same time the mineral resources of 
Korea are not by any means unimportant; as yet 
they have not been fully surveyed, but already 
gold-mining has been developed to a considerable 
extent, and there are deposits of silver and copper 
which are expected to yield good results. Little 
has, as yet, been done in the way of coal and iron- 
mining, but this has chiefly been because of the difti- 
culty and expense of mining and smelting, which 
are now, however, likely tobe overcome. ‘The rail- 
ways which have been constructed by the Japanese 
will open up markets for goods of all kinds, which 
have hitherto been confined within narrow limits. 
The fact that a strong man like uis Ito has 
undertaken the position of Japanese Resident in 
Korea is a guarantee that he will prevent some 
of the evils which have in the past Rotreeed the 
conduct of some of his countrymen in Korea. Ina 
speech which he delivered, before leaving Japan to 
take up his new duties, he made it quite plain that 
he intends, on the one hand, to vigorously restrain 
any ill-conduct on the part of his own nationals in 
the peninsula, and, on the other, to encourage pro- 








ductive enterprise, so that the people of Korea may 
find themselves gainers by the Japanese protectorate. 
He has undertaken a very important experiment 
and we sball note the results with much interest. - 


Tue Law or Support. 


A case of considerable interest to owners of 
collieries, and to persons whose factories and build- 
ings may be injured by the withdrawal of support 
owing to the removal of coal, was heard in the 
Court of Appeal on May 9. The action was brought 
by Messrs. Tunnicliffe and Hampson, Limited, to 
recover damages for subsidence caused by the 
colliery workings of the West Leigh Company, 
Limited. The short question raised in the case was, 
whether on an inquiry as to damage arising from a 
subsidence caused by past acts of the defendants, 
which would not be repeated, it was competent for 
the Court to take into account the diminution in 
the present selling value of the property, caused by 
the apprehension of future subsidence. It is 
obvious that if a man who is about to buy an estate 
knows that there has been subsidence, and that 
further damage is likely to result from the same 
cause, he will be less willing to pay a large price. 
In the case in question, an arbitrator had found 
that not only had the cracks in the walls of the 
plaintiffs’ mill been very numerous, but in one mill 
the floor of the spinning-shed had parted from the 
wall ; in the other mill the joists carrying the floor 
had been pulled out of the wall, and had to be 
supported by angle-irons built into the wall; some 
of the walls were much out of plumb, and both the 
mills had been much shaken and damaged. It was 
also found that, even after the amount allowed by 
the official referee for repairs, the appearance and 
condition of the mills would be very different from 
what they were before the subsidence. A sum of 
13,2001. had been awarded to the plaintiffs as pro- 
aa ae damage which they would suffer owing to 
the depreciation in value of the property. The 
question for the Court of Appeal was, whether this 
item of prospective damage could be allowed. In 
giving judgment, allowing the item, the Master of 
the Rolls pointed out that the selling value before 
and after the injury, accidental circumstances being 
eliminated, affords the measure of depreciation ; that 
all damage, actual and prospective, legally following 
from the cause of action sued on must be recovered 
once for all ; that it was clear that, by the act of 
the defendant completed before action, the plain- 
tiff's property had been changed from a condition 
presumably stable to a condition presumably un- 
stable. Upon these facts the majority of the Court 
of Appeal came to the conclusion that the plaintiff 
was entitled to judgment. While there is much to 
be said for the foregoing arguments, owners of. 
collieries are likely to be more impressed by the 
views of Lord Justice Romer, who was in the 
minority. He pointed out the danger of allowing 
a claim for damages for what is after all only a 
prospective injury. He said: ‘It seems to me that, 
inasmuch as fear of a future subsidence arising 
from a knowledge of the existence of the workings 
forms in itself no cause of action or claim for 
damage, it cannot be made a cause of action or 
claim for damage, merely because the workings 
were discovered by a prior subsidence.” He put 
the following interesting case : ‘‘Suppose a small 
subsidence, causing no loss or damage, except such 
as may arise from the discovery of the workings 

iving rise to the fear of another subsidence. 
Would that give rise to a cause of action and 4 
valid claim? I think not. The fact is, when the 
matter is closely examined, that the diminution in 
value of an estate arising on a first subsidence from 
fear of a second is not really due, in a legal sense, 
to the first subsidence, but is due to the knowledge 
of the workings, and that knowledge might have 
been acquired by other means than the first subsi- 
dence.” As this case will probably find its way 
eventually to the House of Lords, we refrain from 
making further comment upon it. 


InpustriaL Census For BRITAW. 

The Government Bill for the establishment of a 
census of production, introduced in the House of 
Commons on Wednesday, will be welcomed by all 
students of industrial economics ; but it is well at 
the outset to enforce the view—not entirely for- 
gotten by the Board of Trade—that the success of 
such a scheme is dependent upon such census being 
comprehensive without being confusing or abstsuse, 
that the inquiries must be definite without bing 
inquisitorial, and the issues published with prem pt 
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tude and with sufficient frequency to enable 
progress to be measured at short intervals. No 
doubt many firms will raise the objection that 
the census questions by the Board of Trade will 
tend to the divulgence of so-called sccrets, upon 
which some firms seem to depend largely for their 
success. We hope, however, that too much im- 
portance will not be placed on this view. 
have, time and again, pointed out that . where 
competitors desire information of a more or less 
useful character, the effort at secrecy fails, be- 
cause there are many obvious avenues for acquir- 
ing information which an energetic, and perhaps 
not over-scrupulous, commercial house can adopt. 
Moreover, in nine cases out of ten it is only 
necessary for a competitor to become a purchaser, 
perhaps by agency, and to insist on inspec- 
tion during manufacture, or to adopt a close 
analysis or other investigation on completion, 
to acquire all the secrets of a process or de- 
sign. A trip on a ship, for instance, is a favourite 
method of studying the designs of passenger accom- 
modation, and other similar methods might be indi- 
cated. Secrecy itself begets inquisitiveness on the 
part of others, and dependence upon it for success 
tends to check advancement. The proposed census 
is to be conducted by the Board of Trade, and 
the individual returns—which very properly are to 
be compulsory—are to be regarded as confidential. 
Experience of the permanent staff at this Govern- 
ment department gives us confidence in expressing 
the view that we shall have a careful analysis of the 
significance of the returns sent by the various 
manufacturing firms, if the same broad treatment is 
adopted as in the case of railway returns. No 
advantage can possibly accrue from the issue of 
elaborate statistical tables without any effort at 
analysis. The present proposal in the Bill is to 
make the return quinquennial; but Mr. Lloyd 
George, the President of the Board of Trade, 
promised that, if desired, the period would be 
biennial. We favour the latter rather than 
the former, because the cycles of depression 
and activity in trade might vitiate the results 
of a quinquennial census when comparisons were 
made. It is, of course, important that the re- 
turn should be issued without delay. When one 
recalls that the analysis of the railway returns is 
only given to the public eight months after the con- 
clusion of the year, it may be assumed that unless 
a larger staff and greater expedition is exercised in 
summing up the returns from all manufacturing con- 
cerns, the report is not likely to be issued until a 
very late period. This is the objection to the 
systems in America and in Germany, where too great 
elaboration and too many minutize are associated 
with the statistical returns. What is wanted is a 
carefully-arranged, broadly-defined abstract, which 
will show at a glance the extent of our production 
at each period, and its relation to imports and ex- 
ports from time to time ; whether our natural re- 
serves—such as coa] and iron—are maintaining 
their value as a means of production ; and whether 
we are progressing in the direction.of more econo- 
mical production and a higher standard of living. 
This summary of the desiderata, no doubt, sets a 
difficult task, and we hope that before the first census 
is taken for 1907 the department will seek the 
advice of men versed not only in industrial methods, 
but in the consideration of economics generally, so 
that when the census papers are issued they will 
meet every possible condition, and obviate such 
change in later years as will render direct com- 
parison difficult, if not erroneous. 








THE LATE MR. WILLIAM CRAVEN. 

WE regret to record the death of Mr. William 
Craven, of ‘‘ Arley,” St. Anne’s-on-the-Sea, and 
Smedley House, Cheetham, who for many years was 
chairman of Messrs. Craven Brothers, Limited. Mr. 
Craven was born in 1830, at Bradford, in Yorkshire, 
but was brought, when very young, to Manchester, 
where he was afterwards apprenticed to Messrs. 
Sharp, Roberts, and Co. His apprenticeship com- 
pleted, he gained further experience at the works of 
Messrs. Fairbairn, and then, when only about twenty- 
three years of age, set up in business as a nfachine- 
tool-maker in partnership with his brother, Green- 
wood Craven, The first works of the brothers Craven 
were in the Dawson Croft Mill, at Salford ; but those 
premises soon became too small, and were given up 
for re ps ones in Collyhurst-road, Manchester, where 
a third brother, John Craven, joined the partnership. 

‘he reputation of the firm grew rapidly, and the 
business consequently increased to such an extent 
that in 1863, only ten years from its commencement 
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at Dawson Croft Mill, it became necessary again to 
seek a larger site. Hence land was bought in Osborne- 
street, and the present Manchester works of Messrs. 
Craven Brothers were erected. The firm took up the 
manufacture of cranes, in addition to machine-tools, in 
1875, and in 1885 was transformed into a limited 
liability company, when the sons of the two senior 
rtners were admitted into active participation. On 
the death of Mr. Greenwood Craven, four years later, 
Mr. William Craven became chairman of the company, 
and continued so until advancing age and failing health 
caused him to resign in 1903, his son, Mr. W. H. 8. 
Craven, being then elected to the chair. In 1900 the 
firm erected large and modern works at Reddish, near 
Stockport, principally for the manufacture of cranes. 

Mr. William Craven devoted his abilities chiefly to 
the design of the machine-tools built by his firm. He 
took little part in public affairs, but was highly 
respected by all who knew him, combining great 
strength of character with unassuming and kindly 
manners. He was in his seventy-seventh year at the 
time of his death, which occurred at his St. Anne’s 
residence. The funeral took place at Harpurhey 
Cemetery, Manchester, the coffin being eeoded by 
about seven hundred of the firm’s engbaple 








THE LATE MR. LEWIS W. BROADWELL. 

WE regret to have to announce the death, in his 
eighty -sixth year, of Mr. L. W. Broadwell, who 
at one time played an important part in the construc- 
tion of breech-loading artillery. Mr. Broadwell was 
an American by birth, and in early life was con- 
spicuous on the Mississippi as the owner and captain 
of one of the fastest and most recklessly-driven boats 
that plied between St. Louis and New Orleans. 
During the War of Secession he became interested in 
the then novel device of metallic gun-cartridges, 
and coming to Europe, he established a gun fac- 
tory at Carlsruhe. It was at these works that the 
invention with which his name is still associated— 
the Broadwell ring—was perfected, and this ring, in 
various forms, has been employed in most breech- 
loading guns. Subsequently, and at the request of the 
Russian Government, he proceeded to St. Petersburg, 
where he spent over sixteen months in the adaptation 
of the ring and breech-block to Russian ordnance. 
After exhaustive trials, and the manufacture of a 
number of models to suit various calibres of guns, the 
invention was finally adopted, and the inventor received 
the personal congratulations of the Czar Alexander II., 
and was appointed to the Order of St. Stanislaus. 

Mr. Broadwell was thus one of the pioneers 
of the breech-loading mechanism for guns, as op- 
posed to the old muzzle-loaders ; he designed various 
types of breech - closing and breech - loading de- 
vices for heavier ordnance and for ge guns, 
or ‘‘ mitrailleuses,” a class of weapon w. ich was 
much in favour in the early ‘seventies. Among the 
latter devices we may mention a vertical feed-drum ; 
this was fitted to Gatling guns, a number of which 
were tested with good results at Shoeburyness in 
1871. This feed-drum consisted of a circular revolving 
cartridge-holder, provided with partitions for keeping 
the cartridges in se te divisions, whence they 
were taken automatically by the charge-chambers 
of. the barrels in succession. He was also the 
inventor of a gun-carriage for this class of multiple 
guns, which, besides providing an improved mount- 
ing for the gun itself, contained a novel automatic 
lateral training apparatus, whose action maintained a 
continuous sweeping fire — columns of the —- 
The carriage was further fitted with a shield, which, 
when raised, afforded in an action complete protection 


for the gunners in charge. For the road, the upper 
part of the shield was brought down on the gun, and 
gave seating accommodation to the men. e most 
important part of his work in relation to con- 


struction was, however, the ring, or gas-check, above 
referred to; and this, together with the wedge breech- 
piece with which his name was connected, were the 
new features of a large number of guns of various 
calibres, built by Mr. Broadwell in his Carlsruhe 
works, both for continental and distant countries. 
After having taken up his residence in this country, 
he took great interest in the transformation of the 
Martini-Henry rifle into a magazine rifle, subsequent! 
devoting his attention to the conversion of the well- 
known flat Lee-Metford magazine into a revolving 
charging device. The design he submitted for this 
was received with great favour, and he was requested 
by the War Office to supply models for official tests ; 
these tests were carried out with marked success. 
Unfortunately, however, the plant for the manufac- 
ture of the new rifle as originally designed had been 
put down, and this prevented any further action being 
taken in the matter of Mr. Broadwell’s charging device. 
Mr. Broadwell had retired from active life for many 
years, but of late he had given much attention to the 
problem of aerial. navigation; he was a member of 
the Royal Aeronautical Society, and a staunch believer 


in the ‘‘heavier than air” theory, on which he| de 


designed the Weczera-Broadwell flying-machine. 





MISCELLANEA. 


Writinc in the Brass World, Mr. E. 8S. Sperry states 
that the use of tongs shortens the life of a crucib‘e more 
than any other factor concerned. y more heats are 
obtainable from a crucible where a furnace of the tilting 
type is , from which it is unnecessary to remove the 
crucible in pouring. 


It has been decided to form ‘‘ An Old Student Associa- 
tion” in connection with Finsbury Technical Coll 
The first President is Dr. H. O. Forster, D.Sc., F.R.S., 
whilst Professor Dalby has consented to act as Treasurer. 
Three secretaries have been appointed to deal with the 
mechanical, electrical, and chemical sections respectively: 
ae Messrs. 8S. KE. Gritton, E. V. Moss, and J. W. 

cooker. 


Superheated steam has been adopted on 186 locomotives 
belonging to the Canadian Pacific Railway, the super- 
heaters being for the most part designed built in the 
company’s own shops. The results are stated to have given 
great satisfaction. The engines have shown a marked 
economy of fuel, even as com with the compound 
locomotives in use on the same railway. In the case of 
the latest engines, the boiler pressure is bang, reduced to 
175 lb. in place of the 200 lb. per square inch, hitherto the 
standard practice ; and it is “ee that there will be 
@ saving in the wear and tear of the boiler without any 
reduction on the hauling capacity of the engine. 


A wish has at several times been expressed in Sweden 
that more of the iron ore in the country should be worked 
up there, and different schemes have been discussed with 
this end in view. The activity which at present prevails 
in most branches of Swedish industry and commerce, and 
which has for its aim a fuller exploitation of Sweden’s 
many natural resources, has again brought these plans to 
the fore. It has been proposed to erect iron works in the 
vicinity of Gothenburg, where the ore would be treated 
by means of the power derived from the large Trollhittan 

alls and from English coal. That some such plan will 
some day be realised people seem to be , but some 
doubt appears to exist as to whether that now brought 
forward is opportune and sufficiently matured. 


ln a recent communicatfon to the Paris Academie of 
Sciences, MM. Henri and Léon Bochet discuss the results 
of an elaborate series of experiments made some time since 
on a Capell fan. The net efficiency they found to be 
about 60 per cent. as a maximum, but it ap 
that if the kinetic energy of the air at certain points of 
its path were measured, the apparent efficiency exceeded 
unity, and might reach nearly 1.67. The explanation is, 
of course, to be found in the laws governing the flow of a 
fluid through a channel of varying section. If water 
flows through a converging-diverging nozzle, its velocity 
head at the throat may be much greater than the total 
nominal head-producing flow. Incidentally they noted 
that the coefficient of contraction for a jet of air flowin 
through an orifice in a thin wall was not independent o 
the size of the openings, being about 0.80 when the area 
of these is about 15.5 square inches, diminishing to about 
0.40 for extremely smal! openings. 


Although the process of three-colour photography has 
made but slow progress during recent years, the methods 
introduced by the Ro Photographic Company have 
been so perfected that the company has ised the 
opportunity of commercial application, and to that end 
has opened a studio at 45, Old Bond-street, W., where 
examples of the work may be seen, and where portraits in 
— — may be produced by photographic —, 
the exposure for the necessary three negatives havin 
been reduced to seven seconds. Sealdes pasteats he 
the company is ready to copy paintings or any other 
article of which colour. photographs may be needed. 
Briefly stated, the Rotary Vhotographic Company’s 
process does not differ essentially from other three-colour 
processes except in the production of the final picture ; 
the usual three negatives are obtained, and then three 
prints are produced on yellow, pink, and blue carbon 
tissue made by the company, which tissue is backed up 
by very thin celluloid ; after development the three prints 
are superimposed, and give a very truthful rendering of 
the spectrum colours, 


When the radioactive character of certain emanations 
from water and oil-springs, and from the soil, had been 
recogni Fr. Himstedt suggested that the internal heat 
of the earth might be due to the presence of substances 
like radium. Similar su tions have been thrown out 
by J. J. Thomson. C. Liebenow then made some calcu- 
lations, and arrived at the conclusion that smaller quanti- 
ties of radium than those assumed by Himstedt, and by 
Elster and Geitel, would suffice to account for the in- 
ternal heat of the earth. But J. Koenigsberger, of Frei- 
burg in Baden, now objects that, according to the second 
law of — the spontaneous 
by radium should cease at higher temperatures, such as 
we suppose to prevail in the interior of the earth. As 
radium yields, when disintegrating, heat and chemical 
energy which can be converted into heat, it would follow 


t generation 


that external cooling should favour the decomposition 
into radium and helium (which takes under heat 
ould favour the 


generation), and that external wy-? 
} my radium into radium 8 (w ich absorbs heat). 
Our holes do not penetrate deeply into the earth. 
Analysing the various records of temperature gradients, 
Koenigsberger concludes that the temperature gradient 
rather seems to decrease with increasing depth, and that 
our actual knowledge does not enable us to say whether 
heat tion takes place in all portions of the earth, 
or chiefly in certain layers, and becomes smaller at greater 
Nor do the o! ations agree with the assump- 
tion that the earth is a cooling and molten globe. 
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‘* NAVAL ENGINEERS AND ADMIRALTY 
POLICY.” 


To THE Eprror oF ENGINEERING. 
Sir,—Will you allow me to traverse the statement 
made in ENGINEERING of May 4, by Mr. Carlyon Bellairs, 
that ‘‘the report which has Sut issued, after prolonged 
oe by the t engineering committee ap- 
pointed by the Institution of Civil Engineers, pronounces 
the utter condemnation of the Osborne scheme for givin 
an engineering education at the age of thirteen to nav 
officers”? The report to which Mr. Bellairs refers, and 
which we have now an opportunity of reading in full, is 
an admirable guide to those who desire to study the best 
way of entering one or other of the numerous branches 
of civil engineering; but it very properly avoids all 
criticism in ns to the training of officers for the 
Royal Navy. . Indeed, from end to end of the report 
there is not a word relating specifically to the training of 
officers either for the naval or for the military services. 
The sections into which the Committee :divide their 
inquiry are:—(1) Preparatory education in secondary 
schools ; (2) training in offices, workshops, factories, or on 
works ; (3) training in universities and higher technical 
institutions ; (4) ge eages: work. These sections, it 
should be observed, take no account whatever of trainin 
afloat. And so far from being ‘‘an utter condemnation o 
the Osborne scheme,” the report does not even mention 
Osborne or the new school of training, but it advocates 
for all engineering students -whatsoever a pre tory 
course, the subjects included in which are so like those 
of Osborne that it is difficult to avoid the conclusion that 
the Committee have wisely examined the Osborne course 
as suggestive of what can safely be prescribed without 
imposing undue stress upon young engineers in the 
making. Thus the subjects recommended by the Com- 
mittee for the period corresponding to the Osborne course 
are history, geography, essay-writing, précis - writing, 
English, elementary Latin, French, rman, arithmetic 
and mathematics of a practical character, geometry, 
logarithms, trigonometry, physics, chemistry, and draw- 
ing. In addition, the Committee decide that ‘‘ work in 
the nature of handicraft, such as carpentry or turning, 
or elementary field-surveying, may encou as a 
recreation, but should not be required as a school 
exercise.” With the exception of elementary Latin, and 
German, for which special. provision are m where 
desired, either before or after the Osborne course, the 
above list of school studies is practically identical with 
that of the Osborne scheme. The main differences are 
that, at Osborne, seamanship (14 hours a week) replaces 
elementary field - surveying; gymnastics: (2} hours a 
week) is included as part of the pen oma! Osborne 
work ; and-the handicrafts are dealt with systematically 
in the form of operations and demonstrations ashore or in 
the training vessels afloat, assisted by lectures given in 
the workshops and vessels, forming part of the prac- 
tical engineering instruction ag hours a week). This 
nem to be consistent with the terms of reference 
of the Committee of the Institution of Civil Engi- 
neers, ‘‘that the principle shall be maintained that 
the education of. an engineer must include both prac- 
tical experience and scientific training.” There is no 
inherent merit, but cheapness, in leaving junior cadets 
to their own resources to pick up a handicraft hap- 
hazard, disguised as a medica “recreation.” The 
Osborne cadets find it far better recreation to have handi- 
crafts ys to them on a rational and progressive system, 
and the Osborne scheme is thus in accord with the spirit 
of the report of the Committee, which, by the way, is a 
broad and lucid document, intended to vectorise the ele- 
ments of engineering instruction for what it describes as 
“the average boy.” 
It should be remembered that the Osborne scheme has 
behind > the — resources aba Navy, and that in tbis 
respect the college is necessarily uipped u mn a e 
beyond the hope of of an ‘ae Saatitetton in this 
country. At Osborne models and toys are consequently 
rep by actual pieces of plant and mechanism to a 
degree which is impossible at ordinary schools, The educa- 
tional influences associated with the Osborne scheme are 
suck as must inspire confidence and receive approbation 
from responsible representatives of the engineering pro- 
fession. For it is not merely the equipment in matériel 
that places Osborne above all other —, engineer- 
ing schools. The resources of the Navy enable the 
cadets there to become familiar early with standard 
methods applied to simple machines and operations, to 
the exclusion of undesirable methods; moreover, they 
give them, for instructional and other purposes, officers 
selected from the whole personnel of the Navy, sup- 
ported. by a staff of civilian masters of exceptional 
ability, and they secure for the cadets as a Director of 
Naval Education a man of the eminence and experience 
of Professor Ewing. 
Your obedient servant, 
May 14, 1906. Rotio APPLEYARD. 








‘* ENGINE-ROOM ARTIFICERS, R.N.” 
To THe Epiror or ENGINEERING. 

Sir, —The pw meara of the report of the Douglas 
Committee will certainly cause a stir in the engineering 
world, and will give your readers something to cogitate 
about for many days tocome. The question why all these 
changes are proposed remains to be answered. The 
reason for them does not appear in the pages of the 
Memorandum, and, as your dent ‘‘ Nemo” 
intimated last week, we must still remain in wonderland. 

What strikes me as distinctly peculiar, especially in 
relation to the scheme for the training of the future 


taken. Instead of this, these drastic changes are, in so 
far as evidence is concerned, upon that of four 
selected engineering officers and a leading stoker, of 
whose prejudices or ability to speak on such an important 
subject one does not venture a remark. 

The point is, do these officers particularly represent 
the expert engineering opinion of the Royal Navy, and 
what reply would they have made to such a question as 
this: Can the engine-room artificer be eq or sur- 
passed by the stoker as a watch-keeper? Further, will 
the duties of these officers on board ship be less onerous 
when they shall have the stoker-mechanician in charge 
of the watch below, instead of the trained engine-room 
artificer? Time alone will tell its tale. 

At any rate, if this system works out satisfactorily as 
far as the engineering officers are concerned, it is very 
doubtful whether it will contribute to a healthier spirit 
among the ranks of the engine-room artificer class. At 
first sight it is probably difficult for the lay mind to 
understand why there should any friction in this 
direction. Watch-keeping, as has already been asserted 
by your correspondents, is regarded by engineers generally 
to a the exclusive business of the trained mechanic, and 
avery cogent proof of this is to be seen in the deputation 
of marine engineers that interviewed the President of the 
Board of Trade this week, and asked that none but fully- 
certificated engineers, with five years’ apprenticed train- 
ing, should be in charge of the engine-room watches of 
our mercantile marine. 

One cannot get away from the fact that the new system 
will place the stoker jn a superior. position to the engine- 
room artificer ; and whilst this will be bad enough on the 
larger ships, it will be intensified in the smaller ones, 
where the emoluments following charge of machinery and 
doing senior engineer’s duty will presently be enjoyed by 
the stoker class. 

Prior to the publication of the Cawdor Memoradum, 
there was about 150 of the engine-room artificer class in 
charge of the machinery of small vessels. Now we will 
suppose that the machinery of these vessels will subse- 
ogee J be handed over to the warrant-officer stoker. 

e will enjoy all the emoluments following this appoint- 
ment, and, of necessity, he will have a staff of engine- 
room artificers on board to do his so-called repair 
work. It does not take much imagination to realise 
what will happen. The promoted stoker will not only 
be the officer in charge of the trained mechanic, who, 
by the by, has taught him his business ; but it will be the 
duty of the former to parcel out any necessary repair 
mm to the latter, and here will arise friction and 
difficulty. No amount of regulation will prevent the 
probability of the officer (untrained) interfering with the 
work of the skilled mechanic. One hund and one 
occasions will arise when the officer will assert himself 
ory very rightly so as far as he is immediately concerned), 

ut not so for the well-being of the British Navy. 

No reasonable person complains of the stoker having 
advancement ; but it is singularly significant that, whilst 
the scheme in this respect receives approval, especially in 
untechnical quarters, the fact of the engine-room artificer 
being set back is appecently lost sight of. The syllabus 
of study for the mechanician is a most elaborate one, an 
indicates the very high standard of theoretical skill 
required by the future watch-keeper. How much better 
man than he (the stoker) must the engine-room artificer 

who already has attained to proficiency in this direc- 
tion, and has also to his credit the fact of being a highly- 
specialised and skilled mechanic? 

After all, it is some satisfaction to learn from the 
Douglas a that ‘‘ These proposals will not in any 

e 


way affect the position of the engine-room artificer class.” 
Query. 
Yours faithfully, 
A VOICE FROM THE ENGINE- M PLATFORM. 


May 16, 1906. 





APPLIANCES FOR PRESERVING AND 

LUBRICATING TAIL-SHAFTS. 

To THE EpiTor or ENGINEERING. 

Sir,—In your issue of May 4 you published an article 
entitled ‘‘ Vickers Appliances for Preserving and Lubri- 
cating Tail-Shafts,” in which you mention that many 
a gag arrangements have been devised to keep the 
oil in the stern-tube. their action usually depending on 
the use of sprin You further state that this means of 
protecting the shaft is uncertain owing to various causes. 
Now, as the inventors and makers of Cedervall’s 
patent protective and lubricating boxes for propeller- 
shafts, which was the first arrangement in use for 
protecting tail-shafts, we will, with your kind permission, 
give a few facts relating to this important question. 
The reasons for running the shaft in oil are so explicitly 
explained in your article that we do not need to dwell on 
these. It only remains for us to state why an arrange- 
ment intended to attain this purpose must necessarily 
dependent on the use of springs. 
t is not sufficent that the part of the shaft inside the 
ship is protected. As is wel: known, the part between 
the end of the stern-tube and the propeller is the one 
that is most exposed to the action of the sea-water. Thus 
it is necessary to have an cama wie, at the same 
time, protects the whole shaft and ine the water out of 
the stern-tube. But how is this double purpose to be 
attained? We say: by an apparatus so constructed that 
it maintains a water-tight joint between the propeller and 
the end of the stern-tube, irrespective of-any play the 
shaft une bare, due to variations of temperature or other 
causes, ith this fact before us, we invented the Ceder- 
vall patent protective and lubricating box. 
This invention contists, essentially, of an annular box 
of brass or gun-metal containing an inner ring, which is 


fits over the shaft and is fixed to the forward face of the 
propeller-boss by means of screws, thus turning with the 
propeller, and the inner movable ring presses against the 
prepared face of ths stern-tube bush. Needless to say. 
these rings are well packed against each other, so as to 
provent the water from entering into the bush that way, 
hus the shaft is protected the whole length, where.s 
with the Vickers appliance a portion of the shaft is 
“gprs. Phe 
hat the springs in-our apparatus are of ample strength, 
and elasticity sufficiemt to maintain a water-tight joint 
even if the shaft should expand @ in. more than the hu!]’ 
is proved by the fact that for such large shafts the appa. 
ratus' can expand # in. from its original position, thus 
leaving a yery broad margin. On the other hand, it can 
be compressed ;%; in. from the original position. 

That shipowners and engineers alike have seen the 
advantages of this arrangement is apparent, as more than 
2000 steamers, with shafts ranging from 3-in. to 18}-in. in 
diameter, are now fitted with it. Of American liners. so 
far, only the United Steamship Company, of Copenhagen, 
have their liners, as well as all their other ships, fitted 
with our apparatus. It is also in use on all ships in the 
Swedish Navy, and on several in the German, Danish, 
and Norwegian Navies, and on all classes of mercantile 
steamers the whole world over. 

If we also may mention that hundreds of steamers are 
still using the sameshaft and Cedervall’s patent protec- 
tive and lubricating box as they were fitted with more 
than ten years ago, these being in quite as good condition 
as when put in, we may safely say that there is no 
uncertainty about ——- fitted with springs being 
the best arrangement for protecting tail-shafts. 

Yours faithfully, 
F. R. CEDERVALL AND Siner. 

Gothenburg, Sweden, May 7, 1906. 








EXAMINATION QUESTIONS. 
To THE EpiTor oF ENGINEERING. 

S1r,—The following question was given in the honours 
stage of the Board of Education’s Applied Mechanics 
Examination :—‘‘ A short shaft has two equal fly-wheels 
at its ends, at its middle the varying twisting couple 
M = asin 27 ft. is applied. Working algebraically, 
when is f the critical frequency ? Neglect the mass of the 
shaft itself.” Ishall feel much obliged if you can insert 
this in your paper, because I think there is some mis- 
take. Whatever the varying motion of the fly-wheels 
may be, the torque on each half of the shaft cannot exceed 
io, so that it appears to me that there can be no critical 
requency. I should, however, like the opinion of others 
on the subject. I enclose my card and remain, 

: Yours faithfully. 

May 8, 1906. AUCTOR. 
[The question is 4 sage b a “‘catch one,” since 
students who have not nm specially coached would be 
liable to assume that the shaft is continuously rotating 
under:a torque varying in amount, but constant in direc- 
tion. What is actually meant by stating that the torque 


d |isM = asin 2 rft..is that the fly-wheels are vibrated to 


and fro like the balance-wheel of a watch, in which case 
it is evident that a critical period must exist at which the 
shaft will be liable to fail.—Ed. E.] 








Contracts.—The North-Eastern Railway oan 
have accep the tender of Messrs. Veritys, Limited, 
Newcastle, for their ‘‘ Aston” interpole motors for the 
permanent-way shops.—Messrs. Siemens Brothers and 
and Co., Limited, have recently booked the following 
orders :—For the Duffryn-Rhondda Collieries Company, 
Limited: One Siemens-Ilgner electric winding-engine ; 
system, 2200 volts, 25 cycles, three-phase ; capacity, 1500 
tons in eight-hours from a depth of 520 yards. By the 
Corlett Electrical Engineering Company, for Axwell Park: 
One Siemens-Ilgner electric winding-engine ; sysvem, 
5500 volts, three-phase ; capacity, 3500 Ib. from a depth 
of 250 ft. For the United Alkali Company: Two 
Siemens -Ilgner winding- engines; system, 3300 volts, 
25 cycles, three-phase; capacity, (1) 400 tons in eight 
hours from a depth of 164 yards, and (2) 160 tons in 
eight hours from a depth of 164 yards. For Messrs. 
Pilkington Brothers, Limited : Complete electrical equip- 
ment of glass works, comprising two 660-kilowatt and 
one .330-kilowatt continuous-current generators, with 
flexible couplings for direct-coupling to gas-engines ; five 
450-brake-horse-power and three 180-brake-horse-power 
motors, for driving polishing and grinding benches ; one 
70-kilowatt motor generator, two 40-kilowatt balancers, 
main switchboard, and all the necessary control apparatus, 
distribution boards, mains, and accessories. [or the 
Bristol Docks Committee: Two electric telphers for 
handling casks of tobacco in the new tobacco warehouses. 
For the War Office: Two 1500- kilowatt continuous- 
eurrent generators, direct-coupled to Yates and Thom 
engines, 85 revolutions per minute, for the Royal Arsenal 
Central Power Station, Woolwich.—Messrs. C. and A. 
Musker (1901), Limited, Liverpool, have secured the con- 
tract forfour electric jib-cranes from the Great Central 
Railway for their warehc we at Seacombe, Cheshire, and 
also from the Western Counties Creameries, per Mr. 
Philip Dawe, consulting engineer, for one electric wharf 
crane.—Messts. Bruce Peebles and Co., Limited, London 
and Edinburgh, have received from Messrs. Willans and 
Robinson an order for two 750-kilowatt 6000-volt three- 
phase turbo-alternators for the Natal Government Rail- 
way’s new electric generating station at Durban.— 
Messrs. Davey, Paxman, and Co., Limited, Colchester, 
have received an order for ten horizontal compound 
steam-engines on the Paxman-Lentz system, of an aggre- 








watch-keepers, is, that the opinion of independent and 
authoritative engineers does not appear to have n 


pressed outwards by a series of spiral springs. The box 


gate of 7000 horse-power, for an electric-light installation, 
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RAPID CARRIAGE-BUILDING ON THE GREAT INDIAN PENINSULA RAILWAY. 


MR, A. M. BELL, CARRIAGE AND WAGON SUPERINTENDENT. 
(For Description, see Page 666.) 
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RAPID RAILWAY-CARRIAGE BUILDING. 


TuERz have been a good many attempts to establish 
records in the building of locomotive engines, an 
they have all gone to show that almost incredible feats 
of construction can be managed if a programme of work 
is carefully drawn up and rigidly carried out. One 
does not look for such triumphs of organisation except 
among the leading works of this wee. or America ; 
and it is somewhat of a surprise to find that equally 
meritorious performances may be obtained from pro- 
verbially slow native Indian labour, when directed 
by competent European engineers. It happened to 
the Great Indian Peninsula Railway Company to need 
a trailer coach to run in connection with a small tank 
locomotive at extremely short notice, and advantage 
was taken of the fact to see what could be done in the 
company’s workshops at Parel in the way of rapidity 
of construction. 

On March 1, this year, the order was given, draw- 
ings were at once put in hand, and the necessary 
material ordered. By the 26th of the month every 
thing was ready for erecting operations to commence. 
The men, 88 in number, under the direction of eight 
‘* maistries,” were assembled at 8.20 a.m.—as shown in 
Fig. 1, page 665, reproduced from a photograph taken 
at the time—and started work ten minutes later. Some 
laid down the framing and made the floor, others 
worked at the sides and ends, so that by 4.30 p.m. a 
considerable show had been made. No overtime was 
worked, the length of the working day being eight hours. 

The good start made on the Monday was main- 
tained, and on the following morning the various 
parts of the coach were assembled, and before night 
the whole of the body was framed, together with the 
‘* roof-sticks” in position. Fig. 2, a reproduction of 
another photograph, shows the condition of things on 
the Wednesday morning, at which time the under- 
frame was in position under the body, this under-frame 
having been prepared in the meantime. 

While these operations were being carried out on 
the actual body and framing, other matters were not 
neglected, for the doors, windows, blinds, seats, &c., 
were in the hands of sixty-six carpenters under the 

uidance of three ‘‘ maistries,” while nine trimmers 
ad prepared the upholstering and decorations. On 
the afternoon of the third day the carriage received its 
first, or priming, coat of paint. 

The painting of the inside and outside of the vehicle 
was proceeded with on the Thursday morning, a 
chargeman and twenty painters being employed ; the 
outer roof-cover was also puton, the doors were hung, 
windows putin place, and the general internal arrange- 
ments were completed. The final coats of paint and 
varnish were given om the Friday, and all lettering 
and numbering was completed. is day also saw the 
instalment of the electric-light fittings, the adjustment 
of the vacuum brake, and the fixing of door-handles, 
hand.-rails, &c., leaving the coach ready for the rails, 
Fig. 3, which is a reproduction from a photograph 
taken at 8.30 a.m. on the Saturday, represents an 
inspection of the coach by the agent and by the deputy 
agent—Mr. H. Wenden and Mr. F, 8S. Rickards. 

The car on which this remarkable work was done 
is of no mean dimensions. It measures 62 ft. in 
length and is 9 ft. 6 in. wide over the mouldings. 
The steel under-frame is 60 ft. long and rests on 
four-wheeled bogies, spaced 40 ft. apart from centre to 
centre. A guard’s compartment occupies one end of 
the vehicle, next to which there is a small first-class 
saloon which will seat six persons; then comes a large 
compartment for the accommodation of forty-eight 
third-class passengers, together with a smaller private 
part for twelve females. Beyond the third-class por- 
tion there is a lug -room, which finishes the 
vehicle. The car has all the usual appointments 
required for a vehicle intended for local service, and 
it is constructed to run in either direction, the seats 
being of the turn-over pattern. A non-conducting 
material is used for the roof, the sides, and the ends 
of the car, but sunshades are not provided. 

When we know that over 600 cubic feet of timber 
(nearly all Australian) were used in the car, all of 
which had to be accurately machined and planed ; 
that there were 19 doors to make, 92 windows and 
92 shutters to construct, besides hundreds of minor 

rts, we gain some idea what this record of 

ndian energy and enterprise really means, and the 
City of Bombay, along with the men who actually 
took part in the work, has just reason to be proud of 
the performance. It is a brilliant example of what 
careful and thorough organisation can do. We are 
indebted to Mr. A. M. Bell, the carriage and wagon 
superintendent of the railway, for the photographs. 





Trape Norss.—It may be interesting to note, in view 
of bes pete oy arias on Re candeatiation of _— 
machinery, t ers, steam-piping, &c. 
of the Duke of Edinbargh were covered with mics, and 
that the piping on the Black Prince was similarly dealt 
with. The Japanese battleship Kashima is also fitted 
with mica covering, which is now being adopted in many 
British naval and mercantile vessels. 





INDUSTRIAL NOTES. 
Tue fifty-fifth annual report of the Amalgamated 


| Society of Engineers is a closely-printed volume of 


448 octavo pages, crammed with tabulated figures. 
Some of these tables cover the whole period of fifty- 
five years; but the great mass only cover the year 
that is past—1905. The report says:—‘‘The year 
1905 was one of steady improvement in trade, and 
also one of steady improvement in the society, both 
numerically and financially.” The executive council 
in London had some friction with the American council 
as to finance, and had to téll the members in the 
United States ‘‘some home-truths about finance.” In 
the matter of wi there were negotiated increases 
on the Clyde and on the North-East Coast; the in- 
crease took effect on the Clyde in December last, and 
on the North-East Coast and at Dundee subsequently. 
This was effected just as the trade was emerging from 
the long depression. : 

The year 1905 began with a total membership of 
96,106, and closed with 98,666—an increase of 2550 
members in the year. But the admissions in the year 
were 8491, the losses being 5941, and the net gain 2550, 
asabove. The deaths in the year were 1333; the ex- 
clusions, from all causes, 4608. Those excluded lose 
at least one term of qualifying membership for super- 
annuation benefit—one of the most important in the 
society’s long list of provident benefits. 

The total income of the society in 1905 amounted 
to 379,375/. 11s. 3d. In round figures this total shows 
an increase of 10,000/. over 1904. This was almost 
entirely due to contributions. The amountof interest 
dropped a little, from 18,632/. 0s. 10d. to 18,627/. 1s. 9d. 
But this difference was due to the delay at Somerset 
House in the matter of rebate. This, however, will 
be eventually obtained, if not already remitted by 
the revenue authorities. It seems that the authorities 
caused some trouble in the matter, but the Act ob- 
tained by Mr. George Howell is clear, and the amount 
due will come into the present year’s accounts, and 
will appear in the annual report for 1906. 

The total expenditure on donation benefit amounted 
to 96,9737. 3s. 5d., as compared with 126,988/. 6s. 5d. 
in 1904. The chief increase in expenditure was in con- 
nection with superannuation benefit, which increased 
from 111,367/. 9s. 4d. to 116,337/. 13s. 8d. The total 
expended on sick benefit was about the same as in 1904. 
The aggregate expenditure was 343,897/. 8s. 8d. This 
included accident benefit, benevolent grants, loss of 
tools by fire or theft, and all the salaries for 676 
branches, the central office in London, the district 
offices in the provinces, the council in the United 
States, and Canada, in Australia, and elsewhere. Also 
all costs of printing and stationery, postage, parcels 
and telegrams, and money orders ; rent of offices, coal, 
light, and other requisites ; delegate and council meet- 
ings, special delegations, contributions to the Trades 
Union Congress, to the General Federation of Trades, 
and to the Labour Representation Committee, and 
some charges in connection with the general election. 
The area of expenditure has extended of late years 
and tends to increase. But the resources of the union 
also increase, in spite of adverse trade at some periods. 
The chief dread seems to be in connection with 
superannuation, but there is considerable provision for 
this benefit. 

The balance in hand on January 1, 1905, amounted 
to 605,981/. 6s. 6d.; on January 1 of this year the 
balance was 641,459/. 93. 2d., the increase being 
35,478/. 2s. 7d. This is not a bad saving for one year, 
and that only a partially prosperous one. The 
general fund amounted to 377,220/. 14s. 2d. on 
January 1, 1905, and at its close was 385,537/. 193. 3d. 
—an increase of 8317/. 5s. 2d. The greatest feature in 
the report is, perhaps, the provision for tlie safety of 
the superannuated members ; the total balance at the 
end of 1904 was 228,760/. 12s. 4d. ; at thé end of 1905 
it had risen to 255,921/. 93. 10d., showing an increase 
of 27,1607. 17s. 6d. in the year 1905. The old mem- 
bers have this fund as an assurance of their stipend 
in old age. 

There is the same fulness of detail as regards the 
assets of the society, its property and investments, 
both as regards the general fund and the superannua- 
tion fund. For the latter a large sum is in Corporation 
stock and in dwelling-house property. But there are 
mortgages on house property and working - men’s 
clubs and institutes, the redemption money of which 
seems to be regularly paid. The other general tables 
relate to the progress of the union from 1850 to date, 
and to the trade returns as regards those great 
branches which represent the engineering, shipbuild- 
ing, and allied industries. The report is a marvellous 
compilation in extent, methods, and fulness ; it is that 
of a great society which has nothing to conceal in its 
annual balance-sheet. 





The report of the Iron-Founders is not quite so reas- 
suring as that of the previous month, but the disap- 
pointment is rather due to events and circumstances 
than to any retrograde steps in re to the state of 


trade, in which there was little c. . There was! 





an increase of 58 on donation benefit, but of only 29 
all round on the list of unemployed. There was also 
a decrease in the funds of 661/. 9s. 1d., but this was 
due to heavy bills paid in the month for printing 
annual and monthly reports—900/.—and to the annual 
contributions to the General Federation of Trades, 
and to the Labour Party in the House of Commons, 
There was also a strike at Oldham of 400 men, which 
cost 300/., though it only lasted one week. As those 
yments will not recur, the real balance was in 
avour of the society. A vote of the members is being 
taken on the question as to whether “‘ superannuated 
members are to be paid for odd days when off work, 
no matter from what cause.” The tendency is to be 
generous to the superannuated members and allow 
them to earn something, and yet not to forfeit any of 
their benefit. By a majority of oniy 901, the society 
refuses to re-affiliate to the Trades Union Congress, 
Mr. Henderson, M.P., the society’s member, has, with 
the approval of the executive, removed to London, as 
his services as one of the Labour Party Whips require 
his constant presence in the House of Commons during 
the session. Mr. Henderson continues his ‘‘ Parlia. 
mentary Notes” in the monthly report, and gives a 
fair synopsis of the doings in Parliament, more espe. 
cially those connected with labour. The returns 
relating to the state of trade, though disappointing, 
are not discouraging. Six branches report trade as 
bad, or very bad—the same as last month ; the num- 
ber of members affected were 499, as compared with 
595 last month. On the other hand, 89 branches report 
trade as good, or very good, with 14,752 members, 
whereas 90 branches so reported lest month with 14,564 
members, which is an obvious gain. There was also a 
gain in places described as moderate. On the whole, 
the outlook is very favourable in this branch of trade, 
An important circular from the American Federation 
of Labour is before the members of the society in 
respect of concerted action with a view to a closer 
alliance with the unions of all other countries. 


The report of the Amalgamated Society of Car- 
penters and Joiners is the most satisfactory issued 
for some time, as regards the state of trade, for there 
was a decrease of 1166 on donation benefit, and the 
prospects are that there will be a substantial decrease 
in the current month. The total membership was 
67,210—a decrease of 1166 since the January report. 
The causes of this fall are the long depression in 
trade and the extra levies to bring up the balance 
in hand to the amount laid down in the rules. A 
further levy is now declared, as the balance is below 
the required limit, the total at date being only 85,(42/. 
The total on unemployed benefit was 3291—a large 
number for April ; on sick benefit, 1726 ; and on super- 
annuation benefit, 1849. Specially summoned meetings 
are called for the month of June to vote upon the 
proposal for amalgamating the branches in America 
and Canada to the United Brotherhood of Carpenters 
in America; this is due to the friction between the 
two bodies in the United States. The British union 
will suffer by the sad catastrophe in San Francisco, 


but to what extent is not yet known. There were at: 


the date of the earthquake 571 members in San Fran- 
cisco. Trade affairs in South Africa do not seem to 
improve ; so bad are things there that employers and 
employed have agreed to dissuade emigrants from 
going to the Transvaal. The scheme for special audits 
in the United States is not a success in practice, for 
in some cases the special auditors have to go very 
long distances; involving time and expense. In Canada 
trade has improved, and is improving. A new feature 
in this report is a special report from the Society's 
Parliamentary representative. 





The report of the Operative Cotton-Spinners seems 
to indicate a slight increase of unemployed, the pro- 
rtions being 4.58 per cent., as compared with 4.16 
in the month previcus, and 3.58 per cent. in the same 
montha year ago. But this may be due to temporary 
stoppages or other local causes. Still: the report 
states that the proportion is too high, as compared 
with other leading branches of industry. The united 
membership was at date 16,361, as compared with 
16,338 last month, and 14,641 a year ago. The in- 
crease over a year has been 1720. The increase last 
month was in full membership mainly, only three 
being due to the piecers; but in the year the gain 
in members was mainly due to the piecers. The 
number of dispute cases dealt with in the month was 
30; previous month, 26; same month a year ago, 20; 
these were mutually arranged. There were 57 accl- 
dent cases in the month, 25 in the previous month, 
and 41 in the same month a year ago. Two of the 
injured had to be placed under special treatment by 
the society’s special pe een In addition there 
were 22 compensation claims sent to employers ou 
behalf of the injured members. The claims in the 
revious month were 17; same month a year ago, 26. 
e total claims sent in since the Act came into force 

is 1413. Nearlyall were settled by mutual arrangement. 
The result of the month’s operations has been a gain of 
4521. 8s. $d., which is regarded as far from satisfac- 
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tory. The secretary says, as regards the wages ques- 
tion:—‘‘ I consider the settlement a satisfactory one, 
as the 5 per cent. advance will be the first time in the 
history of the association when wages have been above 
the standard, nor were they so high even under the 
60 hours’ factory work.” The advance dates from 
the third pay-day in May, and, whatever the state of 
trade, no alteration can be made for twelve months. 
Negotiations for a basis of wages continue. 





The Mines Eight Hours Bill was read a second time 
last week without a division. It happened to fall to the 
lot of a large and wealthy employer to move the second 
reading—the son of Sir John T. Brunner, of Messrs. 
Brunner, Mond, and Co. Its rejection was moved by 
Mr. John Wilson, the general secretary of the Durham 
Miners’ Association, and was seconded by the Right 
Hon. Thomas Burt, of the Northumberland Miners’ 
Association. But this amendment was withdrawn 
upon the assurance of the Home Secretary that the 
matter should be inquired into with a view to legisla- 
tion next session. There was, indeed, no opposition 
to the Bill, except from three of the oldest and best 
of the miners’ representatives. In previous sessions 
the Bill was rejected four times, and carried four 
times, in two of which there were large majorities ; 
but it never went into the Committee stage. It would 
seem as if the hours of miners are to be limited by 
Act of Parliament to eight hours per day. This is 
the thin edge of the wedge; if miners, why not other 
trades—ironworkers and steelworkers? But it must 
bs admitted that the miners are in an exceptional 

ition. Eight hours underground without seeing 
daylight is a long spell, and the work is notoriously 
dangerous. 


The assumption by the Labour Representation Com. 
mittee of the title of ‘‘the Labour Party” in the 
House of Commons led to a revolt on the part of the 
other Labour members, when the former y chal- 
lenged the composition of the Committee on the 
Housing of the Working Classes. The chief Liberal 
Whip would make no distinction in the fifty-three 
Labour men in the House, so he chose his committee 
on general lines, giving two from the unaffiliated body, 
as he had previous!y given two on another committee 
to the self-styled Labour group. The protests of 
well-known Labour members of ong standing in the 
House were well put and well directed, and ought to 
have silenced the malcontents, most of whom are new 
to the House. Mr. James Rowlands, the new Member 
for Dartford, has had more experience in the House 
on the housing question than the whole of the new 
labour group, and yet it would seem as if the attack 
was levelled at him. He was on the Housing Com- 
mittee when Mr. Ritchie carried his large and far- 
extended measure, and also upon the Land-Holdings 
Committce. 





In the discussions and divisions on the Compensa- 
tion Bill the Labour Party have scored another vic- 
tory. Firstly, they got the time limit reduced from 
fourteen days, as in the Government measure, to three 
days. Secondly, they carried an amendment to omit the 
limit of five workmen, and make the Bill apply to all 
employers. With respect to the first amendment it is 
well to remember that the most urgent need of help 
and relief is when the accident occurs, and the injury 
is done. If aid be then given, it may avert a long 
illness. In the end there may be less to pay. 





It is most satisfactory to. report that two great 
labour disputes terminated last week : one was that 
inthe American coal-fields, which had threatened to 
be of enormous dimensions, and to involve a number 
of vast industries in deplorable consequences. Not 
only was the dispute settled, but a three-years’ agree- 
ment was entered into by the parties concerned. . The 
other was the strike of miners in the Northern coal- 
fields of France, which arose out of the dreadful mining 
disaster. The terms and conditions of settlement are 
not very clear, but at any rate the men have returned 
to work wherever the pits were ready to restart. 
Anumber of other disputes continue in and around 
Paris, but they occur and recur, and then collapse or 
disappear as disturbing elements in the labour world. 
Itwould seem that the new Minister, M. Clemenceau, 
knows how to deal with some of these disputes, for his 
firmness soon produced quiet on May-Day. 





There is little change to report in the condition of 
the iron and steel trades, either in the Midlands or in 
the Lancashire districts. No large orders appear to be 
placed, and the attendance at market or on Change 
was not large. The tone was perhaps a little better. 

he attempts to ‘‘ bear” down prices seem to have 
failed. There is, however, a fairly steady demand for 
finished iron at full rates. 





Miners’ wages in the Federated arca are to be con- 


sidered on the 23rd inst. by the Coal Conciliation 


Board in London. The men demand 5 per cent. in- 
crease in wages. The South Wales Conciliation Board 
have arranged for a 2} per cent. advance; the men 
asked for 3} per cent., but the workmen’s represen- 
tatives accepted the employers’ offer. 





The disastrous and widespread labour troubles in 
Italy, which at one time threatened to be most violent 
and far-reaching, quieted down by the end of last 
week, the workmen in most instances, especially in 
Rome and Naples, having resumed work. 





The dockers’ strike at Hamburg led to some serious 
conflicts between those on strike and the men re- 
cruited from England to take their place. These con- 
flicts took place at sea as well as on land ; in one case 
it is said that over 100 men were engaged in a violent 
struggle on board one of the vessels. ‘The question of 
union versus non-union labour causes more anger and 
strife than questions of wages or hours of labour. 
“ate! can this be averted? The question has to be 
aced. 








COMPRESSION OF STEEL INGOTS IN THE 
MOULD.* 
By A. J. Capron, M.I. Mech. E. 


Tue subject of the fiuid compression of steel has 
recently assumed such prominence that but little intro- 
duction is necessary. Its use up to the present has been 
chiefly confined to the higher qualities of steel and the 
largest sizes of ingots, but the system to be described is 
relatively very cheap, both in first cost and in working ; 
and, moreover, a single press can deal equally well with a 
few ingots of moderate size or with a large number of 
smaller ingots, making the process applicable on a much 
more commercial and wider scale. .‘The process consists 
in utilising special forms of ingot moulds, so constructed 
that pressure can be applied to the ingots in a horizontal 
press, The ingot moulds are preferably placed in — 
so as to reduce the power of the press required. It shoul 
be mentioned that both the various forms of moulds used, 
and also the press, are the subjects of patents which have 
been taken out by Messrs. Robinson and Rodger, of 
Sheffield, and constitute improvements on the American 
and English patents of Mr. John Illingworth, of New 
York. On this system a horizontal press was used, and 
means were provided for opening the moulds after the 
= the ingots. These ingots were of small size, 
say, about 801b., and the method of pressing was to insert 
a plate or wedge between the opened mould and the still 
hot ingot. Upon the pressure being applied the mould 
was closed, and the ingot compressed to the extent of 
the thickness of the inserted plate. This mode of pro- 
cedure was found to be inapplicable to ingots of any con- 
siderable weight, and the methods about to be described 
were devised and used up to the present with unvarying 
success. Mr. Illingworth is interested with Messrs. 
Robinson and Rodger in these new developments. 

The construction of the ingot moulds and of the press 
is illustrated by Figs. 1 to 4 (see next ). It will 
be seen that the ingot moulds are pla inside the 
press, the steel being run into the moulds in this position, 
so that they have not to be transported with the liquid 
steel in them, and the press practically forms the casting- 
pit. The ingot moulds are open at the bottom, and may 
each have a separate loose bottom plate, or may stand 
upon one commen plate for bottom running. 

In Fig. 1 the ingot moulds are divided in the centre, 
there being a loose packing-piece of any convenient form 
and size on each side between the halves of the mould, or 
the entire sides of the moulds may be made removable 
according to the purpose for which the ingots are in- 
tended. The steel is cast into all the moulds simultane- 
ously, either by means of a trough with a separate runner 
for each mould, or in groups by means of bottom running. 
Within a few minutes of the casting the ingots solidify 
on their surfaces and shrink away from the moulds, so 
that the packing-pieces can be withdrawn ‘with perfect 
safety, and the pressing can be commenced, just sufficient 
pressure being “ *¥ to follow up the contraction that 
is taking, place. The pressure is continued, and gradu- 
ally increased during solidification, until a final pres:ure 
of about 2 tons persquare inch on the surface is reached, 
and this pressure is maintained for a short time, ensur- 
ing absolute solidity in the ingot throughout. 

Another construction of ingot mould is shown in Fig. 2. 
The sides are held in place by grooves in the cross-plates, 
which are made deep enough to allow for the requisite 
compression. The press holds the moulds in place 
during casting, and there teing no packing-pieces to 
remove, can at once follow up the contraction until the 
maximum pressure is reached. 

The construction of the press which is adopted in this 
system is illustrated by Figs. 1 to 4, Fig. 1 illustrating 
a press of 8000 tons, and Fig. 2 a press of 5000 tons. 
The various parts are as follow :— 

A A. Pressing cylinders. 

B B. Pushback cylinders, 

C.C. Tension bars. 

D.D. Steel straps (in tension). ; 
E.E. Cast-iron packing-blocks (in compression). 


The length of the ingot moulds bei 


generally greater 
than their width, it is convenient to 


ave two pressing 
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cylinders, as shown, one above the other, so as to dis- 
tribute the pressure better on the moulds. This halves 
the size of the pressing cylinders, and reduces the weight 
of the parts. The cylinders abut on the semi-circular 
packing blocks, and the strain is transmitted to the 
columns through the steel straps. These straps may be 
made in halves, as shown, in which case no nuts are 
required on the columns, but only plain solid collars. 
This construction of press has also been patented, the 
advantages being simplicity and cheapness compared 
with the usual design of press. It is also an extremely 
convenient form of press ler erection, and the weight of 
the various component parts is extremely moderate, even 
for presses of very great power. The rams are made 
hollow, and fitted with spherical-ended thrust-rods, so as 
to avoid all uneven strains that might otherwise be ca 

by any unequal 5 ielding of the ry 

The press is worked by direct high-pressure pumps at 
about 3 tons per square inch. The dual increase of 
pressure required is regulated by a by-pass valve, the 
regulation being an extremely easy matter, and the power 
required being very small, 30 horse-power being sufficient 
for - 8000-ton press dealing with a cast of 60 tons of 
steel. 

This process is already quite beyond the experimental 
stage, as it has been in constant daily use in Messrs, 
Jessop’s works in Sheffield for over two years, in the 
manufacture of their highest qualities of crucible steel. 
The press they use (Fig. 6) is of 1100 tons power, and the 
sizes of ingots made at a cast, and the time occupied in 
compressing, are as follow :— 


Minutes, 
One ingot of 34 cwt. ... = Pes ne 
Two ingots of 17 cwt., placed tandem ; or 35 
Six ingots of 84 cwt., ranged two abreast... 25 


Up to the present upwards of 1500 ingots have been 
dealt with in this press, and not a single failure has been 
experienced. Fig. 5 is a photograph of sections of a com- 
pressed and of a non-compressed ingot, each of 17 cwt., 
and of the same quality of steel, having been cast simul- 
taneously from the same ladle. The compressed ingot is 
entirely free from pipe, and sound right up to the top; but 
besides this it will be seen from the fracture that the 
texture is far finer, indicating the work that has been put 
on thesteel by the compression. 

It is the practice at Messrs. Jessop’s works, in the case 
of the larger sizes of ingots, to keep the tgp open during 
the process of compression. This is done by laying a 
eg! ring on the top of the ingot, and using a feed- 
rod. irectly the compression commences, just sufficient 
pressure is applied to cause the liquid metal to rise up 
into this ring. The level of the liquid metal is watched 
by the man who controls the pressure, and it indicates 
exactly the increase of pressure required to take up the 
contraction due to cooling. Towards the end of the 
process the last portion of the liquated metal is squeezed 
out and rejected. Analysis shows that this contains about 
0.05 per cent. of sulphur, or about four times the average 
percentage in the ingot, and consequently a substantial 
improvement in quality is effected this means, which 
is very valuable, especially in hig! -class steels. An 
ordinary pressure-gauge indicates when the full pressure 
has been reached. 

The following analysis, taken from a compressed ingot, 
Fig. 5, shows a remarkable uniformity of composition and 
absence of segregation :— 


Sulphur. Phosphorus 
Per Cent. Per Cent. 
Drillings from hole No. 1 0.011 0.009 
” » oo» ow 2 0.019 0.018 
” ” » » 8 0.019 0.000 
” ” » oo» & 0.016 0.011 
” ” » oo» 5 0.016 0.009 
” ” » oo §& ee 0.014 0.009 
Liquated portion squeezed out 0.052 0.027 


Other analyses given in the appendix show equal 
uniformity of composition, and this was the invariable 
experience. 

he best proof of the success of this process is the fact 
that the waste amounts to barely 5 per cent.; that is to 
say, practically the whole of the ingots are used, and 
stand, without any instances of failure, the very severe 
tests of finishing and hardening to which crucible steel 
is - oes in making milling cutters and other similar 
tools. 

With open-hearth steel ona J satisfactory results 
have been obtained, and Messrs. Jessop are now puttin 
down a 7200-ton press for this class of steel, and for deal- 
——— larger ingots up to 20 tons in weight. 

‘oO summarise, the advantages obtained by the use of 
this system are briefly as fol!ow :— 

1. An absolutely sound ingot is ensured, free from any 
pipe or cavity, so that the whole of the ingot can ke 
used, and practically no waste incurred. 

2. Being able to watch the top of the ingot, and get 
rid of the liquated portions, a great improvement in the 
rule of the steel can be obtained. 

3. The ingots are cast in piace, and have not to be 
moved until the completion of the compression. 

4. The simplicity and cheapness of the plant, and the 
ease with which it can be warked by unskilled labour. 

5. Owing to the way the moulds are divided, the ingots 
are made paralle), which is some facility in rolling. 

The process is, of course, specially suitable for cases in 
which a superior quality of steel and severe tests are 
required, as, for instance, for tyres, axles, billets for wire- 
drawing, and all other purposes in which the abeolute 
soundness of the steel and freedom from blow-holes and 
all defects is of great importance. Besides this, advan- 
tage may be taken of the fact that the compressed ‘ingot 
is at least equal to steel that has been forged or cogged, 
and consequently the cost of the subsequent procesees of 
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manufacture ‘may in many cases be greatly reduced by 
the adoption of this system. 
APPENDIX. 
Analysis of Drilling 6/100 C. 
No. Sulphur. Phosphorus. 
Per Cent. Per Cent. 
1 0.022 0.012 
2 0.024 0.015 
3 0.019 0.013 
4 0.019 0.011 
5 0.016 0,013 
6 0.016 0.009 
7 0.016 0.012 
8 0.014 0.009 
9 0.014 0.010 
: 10 0.011 0.011 
Analysis of Drilling 6/102 C. 
1 
3 
4 
5 
6 
8 
9 
10 





Brazittan Coat —An official investigation made with 
respect to the coal deposits of Brazil shows that the 
Brazilian coal formation commences in Northern Sar | 
Paulo, near the border of Minas Gerals, and extends south 
wards across the States of Parana, Santa Catharina, and 
Rio Grande do Sul, passing probably into Uruguay and 
Argentina. The coal formation appears to be continuous 
from San Paulo into Rio Grande do Sul. Experiments | 
with Brazilian coal have been made in Germany. 

















OF STEEL INGOTS IN THE MOULD. 
Fig. 3. 
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BRITTLENESS AND BLISTERS IN THIN 
STEEL SHEETS.* 


By Epwarp F. Law, Assoc. R.S.M. (London). 


Tue occurrence of blisters in the thin steel sheets used 
in the manufacture of tin-plates has from time to time 
attracted the attention of metallurgists, but, so far, no 
completely satisfactory explanation of the cause of these 
blisters has been advanced. During the discussion of a 
paper by Mr. C. H. Ridsdale,t+ in which the subject had 
been touched “upon, Mr. Stead declared that in his 
opinion ‘the matter was wrapped un in mystery,” and 
added that ‘‘the whole question of blisters in tin-plates 
required more investigation.” With this object in view, 
the author undertook an extended investigation into the 
causes which underlie the production of brittle and 
blistered tin-plates, the results of which will be’ given as 
briefly as possible. ’ t 

In hispaper on the ‘‘ Diseases of Steel,” Mr. Ridsdale 
attributes blisters to two main causes—viz. :— 

1. Those due to pre-existing blowholes in the ingot or 
bar; and 

2 Those due to other causes. 

The latter he classifies under five heads :— 

(a) Overheating of the bar or sheet causing develop- 
ment of blisters by nermitting the growth of grain, and 
giving rise to Jarger laminz and great tendency to sepa- 
ration. The lamine can be distinguished under the 
microscope by their larger grain size. 





Fig. 2. Section or Guost Lines, Ercuen ; 
MacGniriep 4 DIAMETERS. 








tion of the original steel from which the sheets had been 
rolled fully confirmed the results of the examination of 
the sheets. These steels showed marked segregation, 
and were invariably very impure, the impurities being 
sulphur, phosphorus, and another constituent whose 
identity has not been definitely settled, but which the 


Fig. 1. A 
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Section through AB 


Section through CD 



































Fic. 3. SHowrnc MancanEsE SULPHIDE, 
Macniriep 80 DIAMETERS. 





Fic. 4. Same as Fic. 3, put More Deerty 
Ercuep ; Maeniriep 80 Diameters. 


() Outsides causing blisters due to oxidation. 
val Pickling only. Abnormal treatment in the pickling- 
th. 


(d) Along line of roughness caused by streaks. : 
ma Airing, due to admission of air into the annealing- 


xX. 

_These causes, however, may be regarded as excep- 
tional, and do not explain the fact that some brands of 
steel have a far greater tendency to produce blisters than 
other brands, when the two are treated in precisely the 
same way, and, in fact, worked together. 

In the first place, a careful search was made for any 
sheets showing a tendency to brittleness in any stage of 
the manufacture, from the rough black-plate to the 





Fie, 5. Same Sampie, Macnirrep 800 
D1IaMETERS. 


author believes to be oxide, and which, for the sake of 
simplicity, will be described as oxide. This impurity is 


| always associated with blistered sheets. 


In order to determine, as far as possible, the effect of 
the quality of the steel on the finished sheet, six samples 
of steel from various sources were each rolled out into 
twenty-four sheets, and worked together, so that they 
might all receive the same treatment. The sheets were 
examined for blisters, and portions of the bars adjacent 
to those rolled were analysed and examined microscopic- 
ally. The table below shows the result of this experi- 
ment. ; 

As regards the result of the chemical analyses, it will 
be noticed that samples 66, 68, and 70 are high in phos- 





finished tin-plate, and these were all examined and | 
compared with tough sheets. It was soon found that | 
blistered sheets were usually, but not invariably, brittle, | 
while, on the other hand, many brittle sheets showed no 
signs of blisters. Heat treatment failed entirely to im- | 
prove the sheets, and, moreover, a microscopical examina- 
tion revealed no evidence of overheating or of abnormal | 
treatment. 

Evidently, then, the defect which gives rise to blistered 
sheets must be distinguished from that which gives rise 
to brittle sheets, although the two may, and often do, 
occur in the same sheet. 

A microscopical examination of a large number of sheets 
showed that the brittle and blistered sheets were invari- 
ably of less pure steel than tough sheets, and an examina- 

* Paper 
May 11, 1906. 

t Journal of t * 7 q 
me... f the Tron and Steel Institute, 1901, No. IL., 


read before the Iron and Steel Institute, 


phorus, but apart from this there is nothing to show why 
one sample should give better results than another. The 
microscope, however, reveals a very murked difference in 
the quality of the steels. 





: be 
BE sim Analysis. 

<, Description. 45 6% 

e eee 3 = 

i = £ 3 2 

a 5 m ©. | 8. P. | Mn. 

po pal coal at eae SRS) Saeneel 
| 65\Acid Bessemer .. Clean .. 24..' 0.131 | 0.061 0.049 0.340 
|66 Ditto .. Dirty 15. 9| 0.136 | 0.061 | 0.081 0.850 
| 67, Acid open-hearth Very clean 24 . .| 0.166 | 0.056 | 9.075 0.360 
| 68 Basic mer .. Very dirty 519 0.117 | 0.071 | 0.090 0.480 

Ditto . Olean ..'24...' 0.182 | 0,069 | 0.084 0.385 

| 70 Ditto . Very dirty 16 7 0.106 | 0.079 | 0.098 0.440 


| | 


: naa test, which showed very variable results, as 
low :— 

The seven blistered sheets seamed down with a very 
rough edge and hroke off coming back. 

Three sheets (8, 9, and 10) seamed 
edge and broke off coming back. 

Four sheets (11 to 14) seamed down with a smooth edge 
and were weak coming back. 

Nine sheets (15 to 23) seamed down with a good edge 
and were very tough coming back. 

Cuttings from each sheet were then analysed, and the 
table at the foot of this column shows the separate 
analyses, together with the mean of each group. 

The principal point to be observed in these analyses is 
the low sulphur in the tough sheets—only 0.056, as against 
0.08 in the brittle sheets. The manganese is correspond- 
ingly low (the sulphur existing as sulphide of manganese), 
while the phosphorus is only slightly lower than in the 
brittle sheets. 

The question now arises, How do these impurities 
influence the quality of the sheet? and, in order 'to answer 
this question, it will be well to consider them separately. 
as they occur in the steel during the different stages of 
the manufacture of a tin-plate, 

Taking, first, the case of a steel containing large 
quantities of oxide, such, for example, asa steel pro 
duced from a somewhat overblown Bessemer charge. e 
chemical analysis of such a steel will fail to reveal anv, 
thing abnormal, but a microscopical examination will 


down with a rough 








From these samples No. 70 was selected for further ex- 


| periments, and the sheets rolled from it were tested by 


at once reveal the presence of exide. Now in the 





Fic, 6. Inrivence or Grost Lines on 


Docritity or STEEL. 





Fic. 7. Mancanese Sutparpe Inciusions 
IN SECTION OF SHEET, 


pickling-bath large volumes of hydrogen are evolved. 
and it is well known that hydrogen is capable of 











°o a 3 
; £ ra 
So: r= = é a 
= } : . . ° 
te ae ae Be be Se ee ee 
caa - - = = £ - 2 
Zz 6 eo & & & s° © 
1 | 0.070 0.077 0.074 0.400 
2 | 0.077 0.095 0.072 0.413 
3 | 0.080 0.080 0.073 0.410 
4 | 0.079 40.076 0.084 0.084 | 0.072 40.078 | 0.400 }0.402 
5 0.069 0.076 0.072 0.304 
6 | 0.074 0.090 0.077 0.398 
7 | 0.086 0.089 0.069 0.408 
8 | 0.077 0.087 | 0.075) 0.408) 
9 | 0.088'0,079 | 0.075 $0.080| 0.068 ‘0.068 0.410 $0.404 
10 | 0.076 0.078 | 0.065 J 0.400 f 
11 | 0.078 | 0.090 0.071 418) 
12 | 0.075 | 0.067 0.069 | 0.410 
— iii fom 0.086 F281 | o.07y £070 | 9-$99 7 0-402 
14 | 0.071 | 0.082 0.071 0.393 
15 | 0.072 0.055 0.088 | 0.390 
16 | 0.07 0.019 0.050 0.386 
17 | 0.073 0.063 0.071 0.400 
18 | 0.070 | 0.043 | 0.061 0.390 
19 | 0.072 40.073 | 0.058 40.056 | 0.057 $0.067 | 0.400 |0.896 
20 | 0.074 0.053 0.055 0.393 
21 | 0.071 0.051 0 064 0.396 
22 | 0.075 0.080 0.109 0.406 
23 | 0.076 0.058 0.056 0.400 





entering and passing through # thin sheet of steel, 
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Further, nascent hydrogen is a powerful reducing agent, 
and this hydrogen, assisted by the high temperature of 
the pickling-bath, reduces the oxide in the steel with the 
formation of water vapour. The volume of the molecule 
of water is, however, much greater than that of hydrogen, 
and therefore is incipable of passing out of the sheet. 
Moreover, the volume occupied by the water vapour is 
much greater than the volume occupied by the original 
oxide, and the internal pressure thus produced issufficient 
to cause an incipient bli.ter, as shown in Fig. 1, which 
increases in size, owing to the expansion of the water 
vapour when the sheet is subsequently annealed. During 
the annealing, however, the reaction is reversed, for at a 
red heat water vapour is again Gooempees®, with the 
formation of oxide and liberation of hydrogen. The 
enormous pressure produced by the expansion of water is 
well known, and in the pickling of hardened steel con- 
taining 0.8 per cent. of carbon the pressure is sometimes 
sufficient to cause complete fracture. 

Sulphur and Phosphorus.—These impurities may be 
considered together, as they almost invariably occur 
together in the steel. It is well known that sulphur and 
phosphorus segregate towards the centre and top of an 
ingot, and it is interesting to follow the segregation as it 
occurs in the bar and in the finished plate. In the ingot 
these segregations occur more or less spherically, so that 
when the ingot is rolled into a bar they are flattened and 
much elongated, and appear as shown in the figure. 

If a section of such a bar rich in sulphur and phosphorus 
is cut across and a. polished, these segregated por- 
tions appear as bright lines, and are the well-known 
‘* ghosts” of the engineering workshop. By taking thin 
shavings of these ghosts it can be proved that they 
are very high in sulphur and phosphorus, often containing 
five or six times the amount of these constituents shown 
in the ordinary analysis. Even drillings takew along and 
across the har will give very variable results. An example 
of this was found in the of a bar showing marked 
segregation*in which drillings were taken. through the 
bar and along the bar in the direction of rolling. These 


gave on analysis :— 
Through the Along the 
Bar. ar. 


Carbon bes as <a. ee 0.120 
Sulphur... pe ot 0.080 0.104 
Phosphorus ... Rs OB 0,087 


The analysis only reveals the fact that the ghost is rich 
in sulphur and phosphorus; but the microscope enables 
us to see through the ghost, and the following photo- 
graphs show the nature of these segregations. 

ig. 2 shows a section of the ghost lines as they appear 
when deeply etched with nitric acid. 

3, which is magnified 80 times, shows the way in 
which the sulphur exists as manganese sulphide. A_sec- 
tion containing a ghost is at once seen in a polished 
section, without gtching, by the regular band of manganese- 
sulphide inclusions. The specimen shown in the photo- 
graph has been very slightly etched in order to show the 
position of the carbide patches in relation to the manga- 
nese-sul phide inclusions, 

Fig. 4 shows the same specimen, and at the same mag- 
nification, but more deeply e:ched. It will be noticed 
that the ghost line has etched more readily than the sur- 
rounding metal, owing to the high percentage of phos- 
phorus in it. 

Fig. 5 is a portion of the same sample, but magnified 
800 times, showing manganese sulphide and carbide rich 
in phosphorus. : 

Fig. 6 has been included here to show the influence of 
these ghosts on the ductility of the steel. The bar has 
been cut with shears, and it will be noticed that the steel 
tends to fracture along the lines where the metal has been 
cut. Now in the thin sheet the same thing will happen ; 
but in this case the area of the ghost lines is enormously 
increased owing to the extended influence of rolling, and 
even the manganese sulphide, which is usually considered 
harmless, becomes rolled out to such an extent that its 
pe in a thin sheet can no longer be regarded as 
negligible. 

ig. 7 shows the appearance of the manganese sulphide 
inclusions in the section of a sheet. 

Evidently, then, a thin sheet, rolled from a bar showing 
em will consist of lamine of ductile steel separated 

y lamine of less ductile and highly phosphoric steel, 
together with laminz of manganese sulphide. When such 
a sheet is subjected to bending, the ductile material tends 
to slip over the less ductile material, and the sheet frac- 
tures, or is brittle. If the defect is due to this cause, the 
brittleness should not be uniform throughout the sheet, 
and, as a matter of fact, this is found to be the case. For 
example, a sheet selected at random and cut into thirteen 
strips gave the poy | results when each strip was 
tested in the usual way, by noting the number of bends 
required to give a rough edge, and finally to fracture :— 


Number of Sheet. Number of Bends. 
1 19 to 20 
2 17 ,, 18 
3 We in BC 
4 WS oo BC 
5 16 ,, 17 
6 16 ,, 17 
7 16 ,, 17 
8 13 ,, 14 
9 13 ,, 14 

10 16 ,, 15 
ll 12 ,, 18 
12 14 ,, 15 
13 14 ,, 15 


In a single sheet there may thus be a comparatively 
wide ra of ductility, so that a single close-fold test on 
a sheet is not merely an insufficient guarantee of the 
ductility of the remainder of the sheets in that batch, but 
is not even a trustworthy indication of the quality of the 
sheet itself. 


Sh a results of the investigation would seem to show 
that :— 

1. Oxidised steel will give rise to blistered sheets, and 
that this defect is more liable to occur with Bessemer than 
with open-hearth steel. 

2. Steel high in sulphur and phosphorus will cause 
brittleness in sheets, especially if the sheets are rolled 
from large and slowly-couled ingots, in which the maxi- 
mum of segregation has taken place. 

In conclusion, the author wishes to express his indebted- 
ness to Messrs. Richard Thomas and Co., who have not 
only given him the benefit of their wide experience, but 
have also carried out experiments for him which it would 
have been impossible to imitate in a laboratory. 








MANGANESE AND IRON. 


Preliminary Note on the Influence of Manganese on 
Iron. 


By J. O. ARNOLD and F. K. Know es. 


NotTwiTHSTANDING the supreme importance of the 
element manganese in iron and steel metallurgy, it is a 
curious scientific fact that the exact influence of nearly 
pure metallic manganese alloyed in varying proportions 
with nearly pure metallic iron is still unknown to steel 
one age In February, 1888, Mr. Hadfield read 
before the Institution of Civil Engineers his classic 
aed describing the discovery of what is now generally 

nown as manganese steel. Mr. Hadfield’s alloys ranged 
in essential composition as follows :— 


Per Cent. 
Carbon de es .. from0.2 to 2.1 
Manganese ... a Pee »» 0.83 ,, 21.69 
Silicon ~e es » 0.03 ,, 0.84 


Comparatively recently Dr. Léon Guillet published 
mechanical tests made on ‘‘a series of manganese steels 
containing little carbon.” The composition of Dr. 
Guillet’s alloys is given as follows :— 


Per Cent. 
Carbon sia ae ... from 0.034 to 0.396 
Manganese ... 8 Seo », 0.432 ,, 33.480 
Silicon ma acs. gg A ae oa 


These steels are designated ‘‘ aciers bruts de forge,” but 
no information as to method of manufacture, size of 
ingots, or forging details are given. In making his deduc- 
tions, Dr. Guillet ignored the influence of the abnormally 
high silicon present, and, independently of this point, 
the chemical and mechanical correlation of at least two 
of his alloys appears to be inaccurate. His alloy No. 2 
contained :— 


Per Cent. 
Carbon bs ae nee = sea 0.273 
Manganese ... pas a re te 1.296 
Silicon ae Re 0.320 


The above steel registered the following mechanical 
test :— 


Maximum Elongation =f Reduction 
Stress. Cent. on 8 In. of Area. 
Tons per sq. in. Per Cent. 
27 24.5 73.4 


The correlation of the chemical and mechanical pro- 
perties of a similar steel: was published by one of the 
anthors at the Institution of Civil Engineers in December, 
1888, and is as follows :— 


Per Cent. 
Carbon... ... ae We et a 0.28 
Manganese ... ak os — ee 1.25 
Silicon i os sie S a 0.07 
Maximum Elongation - Reduction 

Stress. | Cent. on 2 In. of Area. 

Tons per sq. in. Per Cent. 
37 26 47 


Dr. Guillet publishes another discrepancy in connection 
— alloy No. 5, the composition of which is given 
as follows :— 


Per Cent. 
Carbon ihe pes ror — ‘ 0.058 
Manganese ... ae sii ras a. 4.200 
Silicon dad ‘ a ba 0.304 


apd above alloy gave the following mechanical re- 
sults :— 


Maximum Elongation og Reduction 
Stress. Cent. on 8 In. of Area. 
Tons per sq. in. Per Cent. 
27.7 21.5 76.5 


Mr. Hadfield, in his original paper, already quoted, 
describes a steel containing: — 


Per Cent. 
Carbon i i ooh oe _ 0.40 
Manganese ... <= ioe se et 389 
Silicon as ‘is 0.09 


The above steel gave the following mechanical figures :— 


Maximum Elongation per Reduction 
Stress. Cent. on 8 In. of Area. 
Tons per sq. in. Per Cent. 
38 0.5 0.0 


The discrepancy between Mr. Hadfield’s result and 
his own is attributed by Dr. Guillet to the fact that his 
(Dr. Guillet’s) steel was very low in carbon. A test 
obtained by the authors, however, confirms Mr. Hadfield’s 
conclusion as to the brittleness of both iron and steel con- 
taining about 4 per cent. of manganese, and suggests that 
Dr. Guillet may inadvertently have substituted a very 








* Paper read before the Iron and Steel Institute on 
May 11. 


mild ordinary steel for the alloy containing 4 per cent. of 
manganese. The accuracy of this suggestion is, as a 
matter of fact, proved by Dr. Guillet’s own micrograph, 
Fig. 1, in his memoir. This exhibits crystals of ferrite 
mixed with a few dark pearlite areas. 

The authors’ check alloy contains :— 


Per Cent. 
Sites ve ak = oa = 0.050. 
Nganese ... ee <a = er 3.728 
Silicon ‘ 0.050 


The above alloy, when rolled and normalised, regist 
the following mechanical test :— _—— 


Maximum Elongation per Reduction 
Stress. Cent. on 2 In. of Area. 
Tons per sq. in. Per Cent. 
57.8 1 1.7 


METHOD OF PREPARING ALLOYS OF NEARLY PurRE IRon 
AND MANGANESE. 


The difficulties of prepiring practically pure iron and 
manganese alloys are well known. One of them has been 
removed by the production of nearly carbon-free man- 
ganese by the ‘“‘thermit” process of Dr. Goldschmidt. 
Another difficulty has been well described by Mr. Hadfield 
in the following words :—‘*‘ For the ordinary crucible pro. 
cess, if plumbago pots are used, too much carbon is 
— uP and ordinary Sheffield white crucibles are eaten 
through.” 

The authors are pleased to announce to the Institute 
that the above difficulties have recently been practically 
overcome in the crucible steel laboratory at the Sheffield 
University, and series of alloys ranging in manganese 
from about 0.3 to 35 percent. have been prepared. The 
maximum percentages of carbon* and silicon are present 
in the 35 per cent. alloy, being respectively about 0.1 
and 0.2 per cent. The relatively high proportion of 
silicon is unavoidably due to the fact that the metallic 
manganese used, although the purest obtainable, never. 
theless itself contained no less than 0.72 per cent. of 
Silicon. It may be here remarked that the alloys con- 
taining from about 20 to 35 per cent. of manganese have 
a distinctly brassy appearance, both in the polished bars 
and in the fractures, 

The details of manufacture are as follow :— 

Swedish bar, containing 99.8 per cent. of iron, was made 
fluid in the special ‘‘one cross” crucible, manufactured 
for the last sixteen years bag authors for melting steel 
for research purposes. This ‘‘pot” is made from the 
following mixture :-— 


Per Cent. 
Unburnt Stourbridge-fire-clay ..: Esa 45 
” Derby fire-clay ... a wes 21 
»  Stannington fire-clay ... ee 21 
»» . Cornish china-clay _... a 10 


Low-sulphur coke-dust_... aaa = 3 


The above mixture, in which the proportions of Cornish 
clay and coke-dust form an irreducible minimum, must 
be trodden for five, instead of three, hours, or the pots will 
probably collapse in use. Even with this extra treading 
the crucibles are soft and difficult to handle, and in this 
connection the authors have to acknowledge the great 
skill with which their crucible-steel melter, Mr. W. Stacey, 
has carried out almost unreasonable instructions. The 
metallic manganese was in each ease se tely melted in 
a special crucible made from the following mixture :— 


Crystalline magnesia fused in electric 
furnace... ake pe ‘to oo > ED. 
Unburnt Stourbridge fire-clay ... << 5eeoR 
Water containing by volume 124 per 
cent. of fluid silicate of soda ... Ze 


As the above crucible had to be closely fitted into a 
protective ordinary plumbago crucible, the proportions 
of the above mixture are important, especially as regards 
the silicate of soda, because it is obvious that the coefficient 
of expansion of the outer and inner crucibles must be 
nearly identical], otherwise the inner magnesia crucible may 
burst the outer plumbago pot with disastrous results. 

It is of great importance that the nearly pure iron and 
manganese should be completely fluid at almost the same 
moment. The total period of melting averages 2 hours, 
and the manganese should be charged about 44 hours 


650 c.c. 





Fic. 1. 


after the iron. If the iron, after clear melting, has to 
wait for the manganese, it will begin to oxidise, cut 
through the white pot, and automatically teem itself 
into the cellar. In this connection it is of considerable 
metallurgical interest to record that such over-melted 
iron contains about 0.2 per cent. of oxygen, and it 18 
hopeless to attempt to forge it. The red-shortness pro- 
duced by dissolved ferrous oxide is well exemplified in 
Fig. 1, which reproduces a pho ph of the end of the 
cogged bar from an ingot of nearly pure iron kept in the 





* Itis absolutely necessary to determine the carbon in 
these alloys by combustion, as the colour test may give 








hopelessly low results. 











May 18, 1906.] 


ENGINEERING. 








671 








furnace for about 20 minutes after clear melting. These 
data should be of interest to makers of iron and steel 
lumps. 

To return to the authors’ series of alloys. Thecrucibles 
containing the molten iron and manganese were with- 
drawn from the furnace, their contents mixed, half a 
minute allowed for transfusion, and the alloys were then 
cast into 2-in. square ingots, weighing about 35 lb. each. 
These ingots were cogged down under the hammer to 
1} in. square, bolted in the rolls to 1} in. square with 
rounded corners, and finally rolled to {1 in. round. The 
bars were not reeled. 

The mill observations were as follow :—In cogging, the 
ingots stiffened with inc manganese contents, and 
from about 13 to 20 per cent. worked like ordinary tool 
steels, whilst from 20 to 35 per cent. the alloys behaved 
like hard tungsten steels. All the ingots were quite free 
from red-shortness. In rolling, nothing special was 
noticed below 13 per cent. of manganese, when the alloy 
stiffened up to 20 per cent., and from this point to 36 per 
cent rolled like ** special hard ” steels. 

The finished bars, each about 12ft. long, were examined 
for liquation by taking drillings from the middle and each 
end, when the somewhat disconcerting fact was dis- 
covered that most remarkable liquations had taken place. 
In this respect the authors’ experience is not similar to 
that of Mr. Hadfield, who found a maximum difference 
of only about 0.5 per cent. of manganese in various parts 
of his ingots. The following table shows the results re- 
gistered in three typical alloys made by the authors :— 


Experimental | Manganese per Cent. in Rolled Bars. 


4 —__— ——— $$. 
N er. 
via One End. Middle. Other End. 
977 3.07 3.48 3.42 
gt4 16 60 13.85 11.96 
966 26.53 28.24 $5.14 





Unfortunately, the authors are unable to state which 
of the above percentages are associated with the tops and 
bottoms of the respective ingots. The above data, of 
course, necessitate, in connection with the research to 
which the present paper is only preliminary, an enormous 
and unexpected amount of work, since each test-piece 
used must be separately assayed for manganese at the 
exact point of fracture. Moreover, as the complete 
research will deal with the chemival, thermal, micro- 
scopical, meghanical, electric, and magnetic characteristics 
of all the alloys in their normal, quenched, and annealed 
conditions, some hundreds of extra manganese assays 
will have to be made. On the other hand, the 23 bars 
under examination will yield a range of percentage 
which could only be obtained in ordinary circumstances 
from a series of, say, 200 ingots. When the research 
is completed, it is age ut hardly probable, that 
some of these costly alloys may prove of practica 
importance. It is, however, certain that, theoreti- 
cally, in connection with the fundamental physics of 
steel, the data will be of supreme importance, and the 
authors respectfully suggest that, pending the publication 
of the completed and correlated observations, it would be 
well for theorists, in their own inverests, to suspend judg- 
ment on the nature of alloys which have now been pre- 
pared for the first time in the history of metallurgy. 








LAUNCHES AND TRIAL TRIPS. 

On Monday, the 3Uth ult., the trial trip of the s.s. Holger 
took place. She was built by Messrs. Swan, Hunter, 
and Wigham - Richardson, Limited, at Wallsend-on- 
Tyne, and having been found sutisfactory in every respect, 
she was accepted by the Roland-Linie Aktien-Gesell- 
schaft, Bremen, and arrived safely at Bremerhaven, ready 
to proceed to Chili and Peru. The Holger attained a 
speed of 144 knots. Her capacity is about 8150 tons dead- 
weight, or 5658.23 gross tonnage ; registered net tonnage, 


3708 52. 





On Monday, the 30th ult., the Grangemouth and 
Greenock Dockyard Company launched from their 
Greenock yard the s.s. Strathyre, this vessel being the 
third of the fleet under construction by them for Messrs. 
Burrell and Son, Glasgow. The dimensions are: 370 ft. 
by 52 ft. by 28 ft. 6 in.; dead-weight carrying capacity, 
7100 tons on 22 ft. 6in. Triple-expansion engines will 
be wavplies by Messrs. Yoen G. Kincaid and Co., 
reenock. 


The twin-screw hopper which has been constructed by 
Messrs Joseph T. Eltringham and Co. at the Stone 
Quay Works, South Shields, to the order of the Hartle- 
pool Port and Harbour Commissioners, carried out her 
official trials on Tuesday, the 1st inst. The vessel is 
132 ft. in length by 29 ft. beam by 12 ft. deep, and 
carries 500 tons of cargo. The contract was placed with 
the builders on their own design, which was adjudged to 
be the best of those submitted. The propelling machiner 
has been supplied by Messrs. Hepple and Co., Limited, 
and consists of two sets of compound engines, having 
cylinders 15 in. and 32 in. in diameter, with a 22-in. 
stroke, taking steam from a specially large steel boiler, 
also constructed by Messrs. Eltringham. The trials 
were highly satisfactory. 

Px; he steel screw-steamer Wheatear, built by the Ailsa 
; pbuilding Company, Limited, at their Ayr yard, ran 
her trials on the Firth on Tuesday, the 1st inst. A six 
hours continuous steaming trial and series of p ive 
trials were carried through to the satisfaction of the 


owners, and the mean speed attained on the measured ! 


] | Alster, built by Messrs. W. Dobson and Co., 





mile was over 10} knots. The machinery has been sup- 
plied by Messrs. Muir and Houston, Limited. 





On Tuesday, the 1st inst., the steamship Gryfevale, re- 
cently launched by the Grangemouth and Greenock Dock- 
yard Company from their Clydeside yard, for Messrs. 
Andrew Crawford, Barr, and Co., 53, Bothwell-street, 
Glasgow, went down the Firth of Clyde on her official 
trial trip. The dimensions of the vessel are 370 ft. by 
52 ft. by 28 ft. 6 in., with a dead-weight carving eee 
city of 7100 tons on a draught of 22 ft. 6 in. Triple- 
expansion engines of about 1800 indicated apungnee 
have been supplied by Messrs. J. G. Kincaid and Co., 
Greenock ; they worked with perfect smoothness through- 
out. The vessel, on the measured mile, attained a mean 
speed of fully 114 knots. 





On Wednesday, the 2nd inst., the steel screw-steamer 
Marchioness of Bute, built by Messrs. William Guy 
and Co., Limited, of West Hartlepool, for Messrs. W. 
G. Morel and Co., Limited, of Cardiff, had her trial 
trip in Hartlepool Bay. She has been built to Lloyd’s 
highest class. Her principal dimensions are :—Length 
over all, 376 ft. 6 in.; breadth, 50 ft. 9 in.; and depth, 
28 ft. 44in. Triple-expansion engines have been sapplied 
from the Central Marine Engine Works of the builders, 
and have cylinders 26 in., 42 in., and 70 in. in diameter; 
with astroke of 45in., taking steam from two large boilers 
adapted for a working pressure of 180 lb. per square inch. 
Amongst the auxiliary gear are a Mudd’s patent eva 
rator, Crompton’s atmospheric ash-hoist, and Kendrick’s 
patent drain flange fitted to the steam-whistle. After 
adjustment of compasses full-speed trials were made, 
when an average speed of 11 knots was recorded, the 
ship and engines behaving admirably. The vessel after- 
wards proceeded to Newport to load for Venice. 





On Thursday, the 3rd inst., the steel screw cargo 
steamer Parkwood, built - | Sir Raylton Dixon and Co., 
Limited, of Cleveland Dockyards, Middlesbrough, to the 
order of the Constantine and Pickering St ip Com- 
pany, of Middlesbrough, proceeded to sea for her official 
mm The vessel has been built under special survey 
for Lloyd’s highest class; her principal dimensions are 
272 ft. 6 in. by 40 ft. by 20ft. 6in., moulded, with a dead- 
weight carrying capacity of over 3100 tons on a light 
draught. Triple-expansion engines have been fitted by 
Messrs. Richardsons, Westgarth, and Co., Limited, of 
Middlesbrough, having cylinders 20 in., 33 in., and 54 in. 
in diameter, with a 36-in. stroke, supplied with steam by 
two large single-ended boilers working at 160 1b. pressure. 
The trials passed off most successfully, and the vessel 
mca to Cardiff, where she will load a cargo for 

ermuda for account of the Admiralty. 





On Thursday, the 3:d inst., the steel screw-steamer 
w Walker- 
on-Tyne, to the order of the Syndikate Rhederei Com- 
pany, Limited, of Hamburg, left the Tyne for her official 
trial trip. This vessel, which is 354 ft. long between 
perpendiculars, 48 ft. in breadth, and 28 ft. 54 in. depth, 
moulded, has been built to the highest cluss and on 
fine lines. The propelling machinery, which has been 
constructed by the North-Eastern Marine Engineering 
sar as Limited, at their Northumberland Engine 
Works, Wallsend-on-Tyne, consists of a set of their 
latest type of ieteonpennes engines, having cylinders 
244 in., 40 in., and 67 in. in diameter, with a 45-in. stroke, 
steam being supplied by three large steel boilers workin 

at a pressure of 180}b. per square inch. On the tria 
run a speed of about 12 knots was easily maintained. 





On Monday, the 7th inst., Messrs. Furness, Withy, 
and Co., Limited, Hartlepool, launched the steamer 
Lowther Range, which they have built to the order of 
the Neptune Steam Navigation Company, Limited, 
Newcastle. The vessel exceeds 357 ft. in length, is of 
large measurement capacity, and takes Lloyd’s highest 
elass. Triple-expansion engines will be supplied and 
fitted by Messrs. Richardsons, Westgarth, and Co., 
Limited, Hartlepool, having cylinders 24 in., 39 in., and 
66 in. in diameter, with a 45-in. stroke, steam being 
supplied by two single-ended boilers at a working pres- 
sure of 180 lb. per square inch. 





The s.s. Borgestad was eee launched on 
Monday, the 7th inst., by Sir 5 ixon and Co., 
Limited, of Middlesbrough. She is built on the Harroway 
and Dixon patent cantilever-framed type, to carry 7000 
tons of coal on a mean draught of 23 ft. 1 in., and 
measures 360 ft. by 51 ft. 24 in. by 28 ft. 10 in., moulded. 
Her engines, which are by the North-Eastern Marine 
Engineering Company, of Sunderland, have cylinders of 
26 in., 42in., and 70 in. in diameter, and a 48 in. stroke, 
with three large boilers fitted with Howden’s forced 
= for a sea speed of over 11 knots in regular 
work. 





There was launched on Wednesday, the 9th inst., by 
Messrs. Alex. Stephen and Sons, Limited, at Linthouse, a 
steam-tug, the Victor, built to the order of Messrs. Steel 
and Bennie, Limited, of Glasgow. The new vessel is the 
second addition from Linthouse to the Jarge fleet of this 
company ; the previous vessel, the Cruiser, built last year, 
having proved the fastest vessel in the fleet. The Victor is 
rather larger than the Cruiser, being 106 ft. between per- 
pendiculars, 22 ft. beam, and 11 ft. deep, but is generall 
similar in design. She has been built to comply wit 
Board of Trade rules, and will be fitted by the builders 
with compound engines, having cylinders 20 in. and 40 in. 
in diameter, and a 27-in. stroke, supplied with steam at 
110 Ib. pressure from a large boiler. 





CATALOGUES, 


Tue Union Electric Company, Limited, 151, Queen 
Victoria-street, E.C., send us two lists for their Noris- 
Excello arc-lamp carbons for direct and alternating 
currents. 

Mr. Charles Taylor, Bartholomew-street, Birmingham, 
illustrates on a card his stand of cold-bent tubes at the 
National Trades Exhibition at Bingley Hall. The 
samples have been obtained with the Kennedy tube- 
bender, which is also shown. 

Messrs. Hans Renold, Limited, 3, Brook-street, Man- 
chester, have sent us their pamphlet No. 1/1, showing the 
application of one of their chains to the driving of a 

inding machine. In this machine the spindle runs at 

150 to 1500 revolutions, giving a cutting s of 5000 ft. 
to 6000 ft. per minute, and a chain s of 1200 ft. to 
1550 ft. per minute. The chain drive gives complete 
satisfaction. 

The Henry Wells Oil Company, Imperial Oil Works, 
Manchester, have issued two booklets descriptive of their 
special oils for the lubrication of gas-engines. 

Messrs. John and Edwin Wright, imited, Universe 
Works, Birmingham, and Millwall, London, show on a 
sheet their special twine Manila ropes and their three- 
and four-strand cotton ro) 

Messrs. Heathman and Co., Parsons Green, Fulham, 
S.W., issue a catalogue of their various types of ladders, 
steps, &c., a | number of which they have in stock 
ready for immediate delivery. 

The General Electric Company, Limited, 71, Queen 
Victoria-street, E C., describe in leaflets 1112 and 1113 
their E.C.C. dry cells, front door push-plates, lift-indi- 
cators, and various other electric fittings and accessories, 
of which they have made a speciality. 

The Niles-Bement-Pond Company, 111, Broadway, 
New York, have sent us a copy of their Progress Re- 

rter No. 11, illustrating different machine-tools they 

ave built and put down in the armour-plate and ordnance 
“~~ of the Bethlehem Steel Company. 

We have received from the Electrical Company, 
Limited, 121-125, Charing Cross-road, W.C., various leaf- 
lets and lists relating to several of their electric-lighting, 
cooking, and heating appliances. 

The Patent Inden Steel Bar Company, Limited, 
Queen Anne’s Chambers, Westminster, describe their 
indented bar in a pamphlet, of which they have sent us a 
copy. Among the advantages claimed for this is that 
cracks in the concrete cannot penetrate to the indented 
bar, so long as the stress in the steel is within the elastic 
limit ; the bond of the indented bar is not injured when 
the concrete is subjected to moisture, and vitrations or 
shocks do not impair the bonding value. 

List No. VI. E, issued by the Lahmeyer Electrical 
Company, Limited, Bank- buildings, 109-111, New Oxford- 
street, W.C., illustrates and gives data on their controllers 
for electrically-driven cranes, hoists, lifts, and other 
variable-s machines. 

Mr. A. G. Thornton, 41, King.street West, Manchester, 
describes his Shaw continuous rotary copier, on a leaflet 
which he has sent us, This machine copies any length of 
tracing ; it can be used for any process, and is entirely 
automatic. 

In their list No. 7, Portable Accumulators, Limited, 
141, Much Park-street, Coventry, give data of an elec- 
tric tell-tale they are introducing for notifying the ex- 
tinction of the tail-lamp of a motor-car. 





Great YarmouTH.—To meet the demand for berthing 
accommodation for the herring fleets, the Great Yar- 
mouth Town Council is considering various echemes for 
constructing a fish dock. The most favoured proposal 
is for a dock 15 acres in extent, to be cut on the South 
Denes, at present used as a racecourse, in which some 
300 fishing-boats could be berthed. The cost of the 
proposed dock would be 70,0000. 





AMERICAN SuBMARINES.—If the United States Navy 
Department obtains an appropriation of 1,000,000 dols. 
for submarine boats, it is intended to use a part of this 
—_ “oe unre of one fan A. that Pe. of 

er dimensions and greater 8) than any hitherto 
built. Plans for such a submarine boat have been sub- 
mitted to the chief constructor of the Navy ; they contem- 
plate a vessel 150 ft. in length, of 500 tons displacement 
when submerged, and capable of making 15 knots. The 
remainder of the appropriation will be devoted to dupli- 
cating the Octopus, which is the latest of the submarines 
designed, provided, of course, that that vessel proves 
satisfactory. 





Fortucominc Contracts. — The Board of Trade 
Journal of the 10th inst. states that the Madras Govern- 
ment has approved the construction, at an estimated cost 
of 94,000 rupees, of a lighthouse on Sacrifice Rock, which 
the Presidency port officer declared to be urgently 
needed toserve as a land-fall light for the ports of Calicut, 
Tellicherry, and Cannanore, and to fill in the gaps in the 
lighting of the West Coast. The Madras Government 
has also sanctioned the proposed improvement of the 
Muttum and Madras lighthouses, at a cost of 10,000 and 
1500 rupees respectively. The proposal to build a new 
lighthouse at Cape Comorin has been finally abandoned. 
According to the same journal, 2,200,000/. out of the 
3,700,0002. loan accepted by Chili from the Deutsche 
Bank and Speyer Brothers, is destined to pay for the 
construction of the railway from Arica to La Paz (see 
Board of Trade Journal of April 26, page 156), and the 
remaining 1,500,000/. for (1) works to protect Valparaieo 
from inundations in the rainy season ; (2) drainage of 
Talca and Concepcion ; and (3) provision of pure water 
in a large number of Chilean towns. 














672 


ENGINEERING. 





[May 18, 1906. 











THE FOREIGN TRADE OF JAPAN. 


Tue Finance Department of the Japanese Govern- 
ment has issued a pamphlet on the foreign trade of 
Japan ; and as it is printed in English, and the tables 
of values have been converted into British currency, 
we may assume that it is intended  oempey! for the 
use of the people of this country. This, no doubt, is 
meant by Japan to be not only a compliment to her 
Western ally as such, but also as the Power with 
whom and with whose ions she does something 
like one-half of her import trade, and to indicate the 
opinion that while political alliances are necessary, a 

ood commercial understanding is of still greater 
importance. 
previous occasions we have given figures which 
have shown that the foreign trade of Japan has, on 
account of the rapid improvement of her agriculture, 
manufactures, and means of communication, gone up 
by leaps and bounds. The following table gives tae 
total of her imports and exports every five years 
since 1884 (taking the yen at 2s.) :— 


| Ratio of 





| 
Year. Exports. Imports. Total. Increase. 
| } 
2. | £ | £ ~ | per cent. 
1884 8,387,147 2,967,265 | 6,854,412 | 
1889 7,006,071 6,610,377 | 18,616,448 110 
1894 11,824,609 11,748,196 072,805 69 
1899 21,492,989 22,040,193 | 43,533,182 89 
1904 81,926,000 87,136,074 | 69,062,164 59 


If the increasing ratio of the last five years should 
be maintained, the volume of trade will reach some 
110,000,0007. in 1909. The Japanese keep themselves 
well informed regarding world politics and the possi- 
bilities of world commerce, and they look forward 
with great interest to the completion of the Panama 
Canal, as that will not only give an impetus to their 
direct trade with South America, but will also open 
new markets for her merchandise on the West Coast 
of Africa. Of course, they also know that the develop- 
ment of the resources of China and Korea in connec- 
tion with the extension of railways in these countries 
will ee the trade of Japan more rapidly than 
ever. In 1904, when Japan was engaged in the great 
war with Russia, its foreign trade largely increased ; 
and in the first half of 1905 it also made unprecedented 
progress, the total imports and exports amounting to 
42,923,000/., an excess of nearly 11,000,000/. over the 
corresponding period of the preceding year. 

An examination of the figures shows us that the 
foreign trade of Japan has increased more rapidly with 
Asia and America than with the more distant Europe, 
as, of course, was to be expected. Comparing the 
figures of 1904 with those of 1894, we find that the 
export trade has increased four-fold with Asia, and a 
little more than two-fold with Europe and America ; 
while the rate of increase in the import trade 
has been 3.7-fold with Asia, 5.3-fold with America, 
and about four-fold with Europe. Of the total 
exports in 1904, 42 per cent. went to Asia, 23 per 
cent. to Europe, and 33 per cent. to America; while 
one-half of the imports came from Asia, one-third 
from Europe, and one-sixth from America, The 
table at the top of the adjoining column shows the 
amount and percentage for the last five years. 

The following table shows the chief exports for the 
years named :— 





Articles. 1902. 1903. 1904. 
£ 7 ae 
Raw silk me : 7,685,948 | 7,442,891 | 8,874,070 
Habutai, silk ee 2,468,541 | 2,751,048 | 3,754,610 
Handkerchief, silk. 315,424 298, | 469,956 
Cotton yarn .. * 1,900,152 3,141,861 | 2,926,846 
Cotton tissue 693,830 827,055 | 945,427 
Matches ne 816,997 847,307 | 976,386 
Floor-mats .. 4 465,147 | _ 491,736 
. eae 1,048,402 | 1,393,525 | 1,283,384 
Camphor - 840,483 | 353,784 | 316,820 
Fishery products .. .. 620,018 , 707,382 | 786,563 
Copper ‘ _ .., 1,026,198 | 1,490,603 | 1,290,778 
Cc * a. Ma de -. | 1,727,042 | 1,926,050 | 1,482,809 
Porcelain and earthen wares |.| 46,154 | 316,901 | ‘387/302 
Straw plaits and wood-chip braids) 340,825 508,365 | 650,244 


Raw silk is exported mainly to the United States, 
France, and Italy ; cotton-yarn to China and Korea; 
tea chiefly to the United ‘\tates. The match factories 
of Ja now number 251, with 21,000 workmen em- 

loyed, and they not only supply the demands of 
Japan, but also of the more important settlements in 
the Far East. The exports to Korea were consider- 
ably increased in 1904, and the demand for Japanese 
oods in India is gradually increasing. The United 
tates of America is the great consumer of Japanese 
s, her share being nearly one-third of the total, 

the principal articles purchased being raw silk, silk 
8, tea, floor-mats, porcelain, and straw plaits. In 
urope, France ranks first among the buyers of 
Japanese goods, raw silk and silk tissues being the 
principal ; while Great Britain, where both raw mate- 
rial and made-up articles are extensively bought from 



































Exports. 
A To Evror To A To AUSTRALIA AND 
To Asia. ‘o Evrors. ‘0 AMERICA. OTHERS. Torar. 
Year. De ie dae Dig oA gaat 
Value. Ratio. Value. Ratio. | Value. Ratio. Value. Ratio. Value. 
£ | per cent, £ per cent. | £ per cent. £ per cent. a — oe 
1900 9,501,768 | 48 4,285, 214 | 5,555,306 28 464,029 24 19,306,%54 
1901 11,147,785 | 44 5,996,522 24. | 7,565,183 30 522,514 2 25,284,954 
1902 10,126,919 | 39 6,701,972 26 =| ~—«8,882,264 32 617,152 3 25,830,307 
1903 12,677,519 43 7,080,165 | 24 | 8,673,176 30 669,334 3 28,950,244 
1904 13,458,182 | 42 7,233,978 =| 23 | 10,461,018 33 772,912 2 31,926,090 
IMPORTS 
From Asia. From Europe. From AMERICA. -—~ naga TOTAL. 
Year 9 > * 
Value. Ratio. Value | Ratio. Value | Ratio. Value. Ratio. Value. 
—_—— - | | ie 
£ per cent. £& | per cent £ per cent. £ per cent. £ 
1900 9,257,346 81 12,639,340 4a 6,8C9,06' 22 620,432 23 28,726,185 
1901 11,130,922 42 9,678,536 38 4,295,491 17 476,715 23 25,581,664 
1902 12,337,643 45 9,391,649 85 4,917.198 18 526,636 2 27,173,124 
1903 16,916,547 53 9,611,421 30 4,679,264 15 504,320 2 31,713,552 
1904 18,253,883 49 12,052,840 32 5,896,551 16 932,800 8 37,136,074 


| 





to give the detailed figures. From a British point of 
view the imports into Japan are more important. Of 
these, the chief are cotton, cotton yarn and thread, 
and machinery. Of the latter, the largest items— 
spinning . machinery, weaving machinery, mining 
machinery, steamships, locomotive engines, machine- 
tools, and motors and engines of various kinds—are 
mostly supplied from Great Britain, Germany, and 
the United States. Sugar-refining is making rapid 
progress in Japan, so that the imports of raw sugar 
are considerably increasing. During the last two 
years Japan imported a large amount of cereals from 
India and the United States owing to her unusual bad 
crops. 

The amounts of the principal articles imported for 
the last three years are as follow :— 


Articles. 1902. 1903. 1904, 
& £ £ 
Cotton a we a 7,978,477 | 6,961,811 7,342,039 
Cotton yarn and thread .. 210,759 109, ,997 
Cotton tissues ve i 1,505,722 | 1,076,148 917,823 
Wool .. ee oy ws 339,756 481,181 997,106 
Woollen yarn 92,215; 114,417 291,271 
Woollen fabrics 996,427 | 1,034,309 644,365 
Tron and steel oe o 1,881,042 | 2,193,122 2,492,764 
Machines and machinery .. ~. 1,211,072 | 1,821,807 | 1,475,788 
Medicines, drugs, and chemical 718,308 | 671,205 812,578 
Dyes, pigments, and paints ; 235 772,866 541,836 
Flour, wheat os - 327,832 | 1,032,442 962,540 
Agricultural products 2,622,317 | 6,711,344 7,309,323 
Sugar oe a 1,448,623 | 2,100,563 2,309,318 
Petroleum 1,498,717 | 1,145,570 1,820,649 
Manures 1,212, 1,316,110 1,008,547 


The imports from the various countries during the 
last three years were as follow :— 


























1902, 1908. 1904. 

a h + Mh + 
— 83 5a Se 
$s o3f ¢ logs ¢ loz? 

= ro) = [So 65) 2 Ss 
s ge8 § jget Ss igre 

cust ae 
£ p.c. £ ipo | 2& p.c. 
Asia— | | 

Hong Kong) 245,488 | 0.90| 173,973| 0.55; 249,541 | 0.67 

China —.., 4,059,086 | 14.94 | 4,545,806 | 14.33 | 5,481,034 | 14.76 

Korea .., 795,795| 2983! 891,215 2.81] 640,078| 1.72 

British India| 5,097,717 18.76 | 7,121,764 | 23.00 | 7,073,799 | 19.05 

Russia in 
Asia... 596,886 2.19 926,765) 2.61| 452,775| 1.22 

Philippine | | 
Islands ..| 149,387 0.55 | 342,156/ 1.08, 246,871| 0.66 

French In- } } 
dia .., 664,995 2.08 | 1,557,963 | 5.23/ 1,739,967| 4.68 

Dutch India 659,213 279 1,084,278 | 3.42) 1,791,248 | 4.82 
America— } 

United | 
States .. 4,965,282 17.90 | 4,627,387 | 14.59| 5,811,634 | 15.65 
Europe— | 

Great __Bri- 
tain .. 5,036,403 18.53 4,873,676 | 14.74 | 7,499,287 | 25.19 

France 474,578 | 1.75| 510,791 1.61| 3883,482| 0.90 

Germany .. 2,581,292 9.50 2,695,898 | $.50/ 2,869,738 | 7.73 

Belgium 697,766 | 2.56 757,859 | 2.39; 619,447)| 1.67 

Italy 18,681 | 0.07 $1,102 | 0.10/ 67,392 | 0.18 

Austria- | 
Hungary 237,666 0.87 367,700 | 1.16, 187,466) 0.37 

Russia in | 
Europe .. ' 10,811) 0.04 29,156 | 0.09| 199,572) 0. 

Holland ..| 77,267 0.28 81,471 | 0.26 49,969 | 0.13 

Australia ..| 111,222 0.62 | 119,98 | 0.38 | 439,909 | 8.67 





Detailed tables are given of the value of the various 
articles from the different countries, but for these re- 
ference must be made to the pamphlet itself. Sufficient 
has, however, been given to show the rapid progress 





Japan, ranks second, It is not necessary, however, 





about by the war with Russia give the prospect of very 
great developments, the progress of which will be 
watched with great interest. 








THE ABNER Dos_E Company.—This company announce 
that their works and offices at Howard and Fremont- 
streets, San Francisco, were entirely destroyed by the 
fire of April 18. Temporary offices have been opened at 
the residence of the President, Mr. W. A. Doble, 2611, 
Broadway, San Francisco, where business will be con- 
ducted for some little.time. Immediately after the fire 
steps were taken to erect new premises at the spot, in 
the Potrero district, where the company had planned, 
— to the fire, to erect large shops and warehouses. 

ork on these is proceeding rapidly. 





Our Coat Aproap.—The exports of coal from the 
United Kingdom in April amounted to 4,381,336 tons, as 
compared with 3,690,257 tons in April. 1905, and 3,796,358 
tons in April, 1904. A feature of last month’s export 
coal business was the exceptionally heavy demand from 
France, in consequence of the labour troubles prevailing 
in the northern French departments; no less than 
939,524 tons of British coal went to France during the 
month, a total which utterly beat the record. The 
principal exports for April compared as follow with 
April, 1905, and April, 1904 :— 


April, 1906. | April, 1905.| April, 1904. 








Country. 
tons tons tons 
Sweden 292,515 237,016 277,848 
Germany 598,684 637,044 606,819 
France 939,524 498,450 645,122. 
Italy .. 552,602 543,471 454,118 


In the four months ending April 30 of this year coal was 
| exported from the United Siasten to the extent of 
16,934,250 tons, as compared with 14,731,791 tons in the 
| corresponding period of 1905, and 14,303,227 tons in the 
corresponding period of 1904. The following were the 
| principal exports :— 

















Country. 1906. 1905. 1904. 

| tons tons | tons 
Russia 337,618 170,242 255,919 
Sweden 787,042 568,839 27,842 
| Norway 492,617 447,824 430,815 
| Denmark 811,824 708, 720,457 
Germany 2,135,150 2,521,426 1,721,271 
| Holland 578,231 926,661 | 271,802 
Belgium 442,668 242,362 228,512 
France 3,054,952 2,157,098 2,380,786 
| Portugal ie ; ° $22,151 300,387 306,005 
| Spain .. a ee es 924,365 778,742 7,551 
Italy .. St .. 2,728,739 2,198,063 2,171,800 
vpt 898,786 703,398 812,145 
| Algeria 251,088 264,863 166,592 
| Brazil .. $81,665 338,898 308,862 
| Argentina 755,438 527,658 407,798 


| When we include coke and patent fuel in the exports, 
the aggregate for the first four months of this year is 
carried to 17,626,125 tons, as compared with 15,277,442 
tons and 14,939,502 tons in the corresponding periods of 
1905 and 1904 respectively. Coal was also shipped for 
the use of steamers engaged in foreign trade to the extent 
of 5,932,517 tons in the four months ending April 30 of this 
year, as compared with 5,396,169 tons and 5,283,697 
tons respectively. Our te exports of combus- 
tible in one form or another in the first four months 
of this year amounted, accordingly, to 23,558,642 tons, as 
compared with 20,673,611 tons in the first four months of 
1905, and 20,223,199 tons in the first four months of 1904. 
At this rate, our coal exports have been moving on this 
year at the rate of 70,675,926 tons per annum, as com: 
pared with 62,020,833 tons in 1905, and 60,669,597 

tons in 1904. The foreign demand for British coal would, 

accordingly. appear to be steadily growing, notwithstand- 
ing the imposition in 1901 of an export duty of 1s. per 





made by Japanese trade, The new conditions brought 





ton—a duty which will shortly be no longer in force, 
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VIADUCT OVER THE RIVER BARROW 
NEAR WATERFORD. 


WE begin the publication this week of illustra- 
tions of a viaduct constructed over the River Barrow 
near Waterford, which, apart from the fact that it 
is the longest in Ireland, presents several features 
of interest, alike in its design and construction. 
The bridge constitutes a most important link in 
the chain of communication to be inaugurated this 
summer as @ new route between London and the 
South and West of Ireland. The passenger will 
travel over the Great Western Railway from the 
Metropolis to the new harbour of Fishguard on 
the northern shore of Pembrokeshire, a distance 
of 262 miles. There an extensive new harbour 
has been constructed; a description, with illus- 
trations, of this was given in a recent number 
of ENGINEERING (vol. Ixxx., page 178). The 
length of the channel crossing to the nearest 
point in Ireland is 54 nautical miles, and there, 
at Rosslare, on the Wexford Coast, a similar 
new harbour has been constructed. This short 
sea service will be conducted by three new turbine- 
driven steamers, about 360 ft. long by 40 ft. beam, 
with sleeping accommodation for from 300 to 350 
passengers. 





Two of these vessels have been con- | 


Otway, one of the assistant engineers of the Great 
Southern and Western Railway of Ireland. The 
Barrow is a broad river, with a relatively narrow 
navigable channel of great depth—39 ft. 9 in. at low 
water—on the Kilkenny side. The Suir is some- 
what similar, and both rivers join where they enter 
the broad estuary which constitutes Waterford 
Harbour. The River Barrow is crossed by a single 
line of railway, of 5 ft. 3in. gauge, a hundred yards 
above its confluence with the Suir, and about six 
miles from the town of Waterford, while the Suir 
is spanned 14 miles above Waterford. Both bridges 
were constructed by Sir William Arrol and Co., 
Limited, Glasgow. 

The superstructures of both bridges are alike. The 
Barrow bridge is 2131 ft. long between the faces of 
the abutments, and consists of thirteen fixed spans, 
with a swing-span over the river, giving a passage 
80 ft. clear for the traffic on each side of the centre 
dolphin. The Suir bridge is 1205 ft. in length, 
and is made up of six spans of 148 ft., one of 133 ft., 
and one of 102ft. 9in., and an opening span—in 
this case of the Scherzer roller-lift type—of 50 ft. 
in the clear. The general design of the ordinary 
spans exactly corresponds with those in the case 
of the bridge over the Barrow, and the construc- 
tion of the foundations and piers is the same. 








The foundation depths given in this elevation are 
those taken before the final survey, but the inaccu- 
racies then discovered make only a fractional differ- 
ence. The pivot-piers for the swing-span were sunk 
from the permanent dolphin constructed in connec- 
tion with the swinging span. From the permanent 
dolphins around the cylinders, forming rest-piers 
Nos. 2 and 5 respectively, there were constructed 
temporary timber stagings to the Kilkenny and Wex- 
ford shores respectively. From pier No. 5, where 
the depth of water is 16 ft., the river shoals consider- 
ably, the bed being dry at ordinary high water for a 
cousiderable distance from the Wexford abutment. 

The centre swing-span dolphin extends for the 
distance of 150 ft., in line with the river, on each 
side of the centre line of the bridge, and its width at 
the centre is 39 ft., tapering to 25 ft. at the ends. 
The clear waterway on each side of the dolphin is 
80 ft. This dolphin, as constructed, is well shown 
in the perspective view below, on the general diaw- 
ings on page 674 (Figs. 2 to 4), and in detail on 
pages 674 and 675 (Figs. 7 to 31). 

Creosoted pitch pine was used throughout. The 
main piles are 13 in. by 13 in. The scantlings are 
given in the detail drawings reproduced in Figs. 
16 to 31. The centre longitudinal walings are 
13 in, by 6 in., except on the outside next the 
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structed by Messrs. John Brown and Co., Limited, 


Fie, 1. 


Relying on the indications obtained from the 





of Clydebank, and one by Messrs. Cammell, Laird, | borings taken at the site previous to the contract 
and Uo., Limited, of Birkenhead, and we hope tu | being let, piers Nos. 1 to 5 on Fig. 2, page 674, and 
publish illustrations of these later. From _ the | those at the Wexford end, with the bases of the cy- 
Irish port of Rosslare, a new line, 38 miles in length, | linders 10 ft. in diameter, were designed to be sunk 
has been constructed to Waterford, joining there | down to and founded on the rocky bed of the river; 
the system of the Great Southern and Western | but the intermediate piers, Nos. 6 to 11, were de- 
Railway of Ireland, communicating with Killarney signed with the bases of the cylinders enlarged to 
and other districts rich in scenic attraction. There | 11 ft. in diameter, with the view of founding these 
is also connection with Dublin and Belfast, so that a | piers in a bed of rough sand, which it was expected 
part of the traffic for the northern provinces may be by the borings would be found about 45 ft. below the 
captured by this new service, and the north-west | bed of the river; but only in one case—viz., pier 
may be reached by the line to Limerick, now | No. 8—was the sand sufficiently good for the pur- 
owned by the Great Southern and Western Rail-| pose. This pier was sunk to the depth shown on 
way. Thus the new route, shortening by 100 miles | Fig. 2, and afterwards satisfactorily tested, as 
the journey between London and some of the most specified, with a load greater than it would ulti- 
beautiful districts in Ireland, may have the great |mately be required to support. All the others 
advantage of increasing the associations of England | were sunk to the rock, or stones overlying the 
wit! the oftentimes neglected sister-isle. | rock, a schedule rate of payment for extra depth 
he new railway through the counties of Wex-| beyond that shown on the contract drawings of the 
ford, Kilkenny, and Waterford was constructed by | viaduct being provided for in the contract. The 
Me srs, R. McAlpine and Sons, of Glasgow, while | maximum depth attained in sinking was 97 ft. 6 in. 
the harbour of Rosslare, described in ENGINEERING, from the bed of the river in the case of the Barrow 
vol Ixxx., page 178, was constructed by Messrs. | bridge, and the men in this case worked under an 
Chiles Brand and Sons, of Glasgow. The specially | air pressure of 435 lb. per square inch above 
notable feature of the works in Ireland is the long | atmosphere, so that the general experience—to be 
viaduets across the rivers Barrow and Suir, the | referred to later—may be instructive. 
former on the new main route, and the latter link-| The first proceeding in connection with the erec- 
in the new line with the existing Waterford, Dun- | tion of the bridge was the construction of temporary 
an, and Cork line of the Great Southern and | staging from which to carry out the work. There 
Western system. For all the new lines in connec-| are fifteen piers, numbered on Fig. 2 from the 
hon with this work Sir Benjamin Baker, K.C.B., | Kilkenny shore—that along which the navigable 
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was chief engineer, in collaboration with Mr. James | channel runs at a depth of 39 ft. 9 in. at low water. 


channel, where they are 13 in. by 9 in. The faces 
are finished flush, in order to prevent damage to 
vessels when passing the bridge (Figs. 20, 22, and 24). 
Piles were first driven by means of a piling-ram on 
a barge, and on these staging was erected to carry 
the 3-ton hand crane for use in building the per- 
manent work. In order to ensure accurate pitch- 
ing, the walings were checked for the piles before 
being fixed, and were then used as guides for the 
pitching. The depth of water varied from 28 ft. 
to 33 ft. at low water, and to give the piles sufficient 
holding ground, it was decided to drive them 18 ft. 
into the river-bed, and to make them from 60 ft. to 
72 ft. inlength. As timbers of sufficient length could 
not be got, two lengths were spliced, the joints being 
sovieed by steel plates, bolted one on each side 
with 1-in. bolts, extending —_ through the piles. 
The raking piles shown in Figs. 10 and 11 were 
similarly jointed, but with plates 6 ft. long, bent 
to a return angle. The object of these was to stiffen 
the dolphin, in order to resist lateral shocks. The 
walings are all checked 14 in. into the piles, and 
secured with #-in. bolts. The 6-in. and 9-in. 
timbers were checked 14 in. into the piles, and 
1} in. into the walings. The lower frames of the 
dolphin were made and lowered to their position 
below water-level, and there fixed by divers ; bolts 
and wedges were used to hold them in position. 
The bed of the river was pitched with 2 ft. of rubble 
throughout the whole area of the dolphin, in order 
to counteract any effect of scouring. Cribs were 
erected at each end of the dolphin, held in position 
by piles, and filled with stone, as shown in the 
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detailed drawings. The deck, which is 20 ft. above 
Ordnance datum, is of 6-in. creosoted pitch-pine 
planks ; the whole area 30 ft. from the ends is thus 
covered, while along each side there is a 6-ft. path- 
way, of 3-in. planks, with a hand-rail. On the south 
end there is built a dynamo and accumulator-house, 
to be referred to later in connection with the 
machinery of the bridge. 
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structures is given below (Figs. 32 and 33). 


There | 


was thus left for navigation the spaces ultimately | 


formed by the swing-bridge. The piles of this 
temporary staging were pitched 20 ft. apart, and 
braced diagonally with 13-in. by 4-in. timbers, the 
base varying from 16 ft. to 18 ft., according to the 
length of the longitudinal timbers available ; the 
total width on deck was 15 ft. 6 in. At the site of 











Fig. 21 
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)olphins round the rest-piers for the swing-girders 
were constructed at piers Nos. 2 and 5, the former 
do! hin being 64 ft. long and 25 ft. 6 in. wide, and 
the iatter 58 ft. long and 15 ft. 6 in. wide. These 
dol; ‘ins are illustrated in Figs. 12 to 15. 

A section of the temporary staging constructed 
to both shores from these main permanent wooden 
































each pier eight piles were driven to carry the trestles 


and guide-timbers for lowering the cylinders. On’ 


the piles two crossheads were placed, with double 
| longitudinal timbers to form the crane track, as 
| shown in Fig. 32. Here, as in the centre dolphin, 
the piles were 13 in. by 13 in., and the bracings 13 in. 
by 4 in., bolted at the top and at low-water level. 











Two travelling-cranes were used in connection with 
the work, one of 7 tons and the other of 5 tons 
capacity, the weight being 30 tons and 25 tons 
respectively. 

The cylinders for the main piers of the bridges 
were alike in the case of the Barrow and Suir 
structures, and are illustrated in detail on page 
676 (Figs. 34 to 47). The lower part is of steel 




































































plating in rings of 5 ft. in depth. The lowest 
ring is of plates 4 in. in thickness, the others are 
of #-in. steel plates, and all are connected by angles 
and tees. The cutting edge, which is shown in 
plan in Fig. 38, is 9 in. by 38 in., and is riveted 
on the outside, and stiffened inside by angles. 
Above the cutting edge are three stiffening rings, 
as shown in Fig. 34. This part constituted the 
working chamber when the cylinders were being 
sunk under compressed air. Above the junction 
between the first and second sections a ledge was 
formed of 1}-in. plating, 14 in. wide, around the 
complete inner circumference (Fig. 37), and this 
subsequently supported the concrete lining, built 
within wooden shuttering, afterwards removed, in 
the shaft through which men and material ascended 
and descended, as shown in detail in Fig. 50, on 
page 677. This inner core reduced the internal 
diameter to 3 ft. 8 in., at about 15 ft. from the 
cutting edge. The advantage of this concrete lining 
was that it dispensed with the need of kentledge 
for the loading of the cylinders during the process 
of sinking them under air pressure. The external 
diameter of the cylinder was reduced, as shown in 
Fig. 48, from 15 ft. to 12 ft. in the case of pier 
No. 2, and from 11 ft. or 10 ft. to 8 ft. in the other 
piers. The reason for this variation in diameter of 
the ordinary piers has already been explained. The 
pivot-piers and pier No. 5 were of uniform diameter 
of 12 ft. up to above high-water level. 

This steel construction was adopted to about 
12 ft. below the river-bed, and from this point 
upwards cast-iron rings were used. Details of the 
cylinders ave illustrated on page 676. Figs, 41 and 
42 are half-plan and sectional elevation of cast-iron 
cylinders 12 ft. in diameter, cast in four segments, 
for the pivot-piers. Figs. 43 and 44 show the 
upper lengths of the cylinders with the voids for 
the girders bracing the cylinders forming the pier. 
The drawings reproduced refer to the pivot-piers, 
but are typical, excepting only in dimension. 
Fig. 39 shows the 10-ft. and 8-ft. cylinders, which 
were cast in solid ring, without vertical joints. 
Figs. 40 and 46 illustrate the tapered pieces for 
reducing the diameter at the top, in the one case 
from 12 ft. to 10 ft., and in the other from 10 ft. to 
8 ft. The cast-iron rings were bolted together 
by 1}-in. diameter bolts of various lengths. The 
holes were made oval, as shown in Fig. 47, in 
order to bring the joints perfectly fair, and to 
meet any irregularity in the positions of the holes 
in the respective rings. 

The steel rings were constructed in sections in the 
company’s works, in Glasgow, and were delivered 
at the site riveted, ready for erection in their 
lengths of 5 ft. or 10 ft. ; while the cast-iron rings 
were similarly supplied on the site. The parts were 
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thus assembled on the staging ready to be lowered 
into position. The cutting-edge was placed on rails 
on the staging immediately over the site where it 
was to be lowered, and the other steel rings were 
erected and fitted in place, in most cases to the top 
of the reducing length. After being riveted and 
caulked, concrete was put in, as already described, 
before the whole length was lifted off the rails, 
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C1. CYLINDER J” 


in order to facilitate sinking and the maintenance 
of the cylinder in a vertical position during 
lowering. 


The method of lowering the cylinders for the‘ 


swing-span pivot-pier is shown in Figs. 16 to 19, 
and for the ordinary fixed-span piers in Figs. 32 
and 33, on page 675. It will.be seen that 
trestles were erected, and well braced, over the 
-temporary staging, and 13 in. by 13-in, timbers, 





carrying three hydraulic jacks, were placed on the! trestles were made very strong, with uprights and 
top. These jacks were used tolower each cylinder, | double crossheads and a single sole timber, the 
and were located exactly over lowering brackets and | uprights being fixed to the sole and crossheads 
rings on the cylinders. Three links, 10 ft. long, | with steel plates 6 ft. by 12in. by Sin. The whole 
passed through the jacks, and had slot-holes at | trestle, when erected, was well braced diagonally 
regular intervals, so that cottars could be inserted | with 13 in. by 4 in. timbers. Four timbers were 
to support the links with their load on a crosshead placed along the dolphin directly over the piles, 
on the jack at any height. The pitch of the cottar and of a length to cover about four piles. Struts 
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DETAIL OF FLANGE ; SHOWING 
BOLT-HOLES IN HOR* FLANGES 
FOR ALL CYLINDERS. 


holes was a little less than the stroke of the ram 
—13 in. in the one case and 13} in. stroke—the 
difference allowing the ram to be lowered far enough 
to free the lower cottar when the upper cottar had 
reached the crosshead of the jack, and was carrying 
the weight of the cylinder. 

Higher trestles were made for lowering the 
cylinders for piers Nos, 2 to 5 (Figs. 16 to 19); and, 
owing to the great weight of these cylinders the 





c. CYLINDER “n” 


were placed under the crossheads, with the heels 
on the top of the sole-timbers. This arrangement 
of timber distributed the weight over a number 
iles. 
4 A grab was put to work immediately after t!: 
cylinder was lowered into position for the exca\ 
tion of material, and in this way the cylinders e."- 
tinued to sink in most cases from 20 ft. to 3U | 
into the silt of the river-bed. When the gros 
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ceased to be effective, air-locks were fitted, with the | 
necessary appliances for carrying out work under | 
comp air. The air-locks were made by Sir | 
William Arrol and Co., Limited, and were of the 
company’s standard type. The general system is 
shown in Fig. 50, which illustrates a eylinder of 
one of the Suir piers sunk to its complete depth. 
On the top of the last ring of the cast-iron work | 
there is a steel conical ring to reduce the diameter 
to suit the lower part of the air-lock. The junction 
is made by utilising a channel-ring, to the web of 


travels past the man-lock, and thus the compart- 
ment for the egress and ingress of the workmen is 
entirely independent of the shaft through which 
the material The doors are manipulated by 
rack-and-pinion gear, actuated by a hand-wheel. 
The buckets are raised and lowered by steam. 
winches, which are placed outside the shaft, the 
winding-drum inside passing through an air-tight 
gland on the side of the material lock. For the 
convenience of the men, a ladder was fixed inside 
the concrete lining of the shaft. 

It is unnecessary to enter into 
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below Ordnance datum, or 
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which the tapered piece is riveted, while the 
external bottom flange is bolted to the top flange 
of the cylinder. Directly above this reducer is the | 
man-lock, and above this the material lock, with | 
the overhead gear for raising the buckets out of | 
the lock. The man-lock consists of two chambers ; | 
the material lock is on the same principle, but has | 
horizontal instead of vertical doors. The doors | 
are fitted with interlocking gear, so that when a/ 
full bucket is raised, the lower compartment is | 
closed to the cylinder before the bucket can be 
passed to the upper compartment, The bucket 





of the river, and 114.75 ft. 
below high-water level. In many other instances 
the pressure was from 35 lb. to 40 Ib. per square 
inch. These high pressures did not seriously affect 
the men, although some slight cases of compressed- 
air illness were reported. The worst cases occurred 
when the pressures were between 25 Ib. and 36 Ib., 
and these were due to the men passing through the 
air-lock into the atmosphere within too short a 
period Nene of the men were permanently 
affected, and the worst cases involved a cessation 
of work for not more than ten days. The lini- 


ment prescribed by the doctor (Dr. Gillett) gave 





t relief in all cases, and the prescription may 
given here :-— 


Lin. Bellad. 4 oz. 
Lin. Aconit. 2 oz. 
Lin. Sapon. ad. 20 oz. 


As a rule, two men worked within the cylinder 
at one time, and there were two at the top, one 
driving the steam-winch and another working the 
doors and discharging the buckets. So long as the 
pressure in the werking chamber was not above 
30 Ib., the men worked about 8 hours per day ; but 
when this pressure was exceeded the day’s work 
consisted of 6 hours. In each case there were two 
shifts, with an intervening period of about two hours. 
Thé time in the cylinder, of course, included the 

riod of passing from the atmosphere through the 

igh pressure lock, and vice versé, The period pre- 
scribed was 20 minutes fur the former, and 25 to 35 
minutes for the latter, pi e. Immediately the 
men were out of the lock, hot coffee was supplied, 
and it was found undesirable to allow them to go 
into the cold air immediately after leaving the air- 
locks. Many of the men were experienced in this 
work, but others were natives of the surrounding 
country. Investigation of cases of compressed- 
air illness led to the conclusion that temperate 
living was conducive to good health under high 
pressure. 

As soon as the cylinder was founded on the rock, 
the working chamber was cleared of all loose mate- 
rial, and the first 12 ft. of concrete was put in 
under air-pressure. The pressure continued for 
three days to allow the concrete to set, whereupon 
the air-lock was removed, and the cylinder con- 
creted up in the usual way, the components—six 

ts of clean gravel and sand to one part of Port- 
and cement—being mixed at the surface, and 
tipped from the top or from buckets lowered into 
the cylinder. 

A closing length of cast-iron cylinder was put 
on, above low-water level, to rectify variation in 
height due to the level of the foundation. When 
this closing length was in position, the remainin 
rings of cast iron were put into position up to an 
including the coping-ring (Fig. ob). 

In the case of some of the cylinders there was 
inserted within the concrete shaft an inner casing 
of steel, as shown in Figs. 51 to 54, the space 
between it and the concrete being grouted with 
neat cement. In this system the cast-iron struc- 
ture of the pier cylinder was not subject to the air 
pressure used in sinking o . A temporary 
shaft was continued to the top, and the locks were 
carried upon it. In order to distribute the weight 
of the temporary shaft and the locks, &c., girders 
were constructed on the top of the cast-inon cy- 
linder, and secured by bolts to the cylinder. The 
inner shaft was suspended to these girders, while 
the locks were superposed upon them. The inner 
steel shaft was left in the cylinder. 

We turn now to the bracing of the two cylinders 
forming each of the piers. e details of this work 
are illustrated in Figs. 55 to 59 on page 678. This 
bracing is made up of two girders, which are let 
into. the cast-iron rings through voids, as shown 
in Figs. 55 and 57, while the top, or capsill, girder 
was placed on granite seating 5 ft. square by 2 ft. 
deep, bedded in the concrete enclosed in the 
cylinder, as shown in Fig. 55. The girder is 
anchored in position by bolts, four in each cylinder, 
12 ft. long by 2 in. in diameter. Angles 4 ft. 6 in. 
long were bedded in the concrete at the base of these 
bolts, to form the anchorage. 

The two lower cross-girders' in the bracing, 
shown in Figs. 55 and 57, are formed with double 
webs 1 in. thick, with outside angles, and four 
l-in. stiffening plates. The capsill girder, shown 
in detail in Figs. 56, 58, and 59, is of the inverted 
trough section, to give access for painting. Under 
the bearings for the main girders of the bridge the 
top plate is considerably increased, alike in width 
and thickness, as shown in Fig. 58. The diagonals 
in connection with the cylinder bracings are also 
clearly shown in Fig. 55. These are built up of 
webs, with four angles, as shown in the detail, and 
are connected at the points of intersection and of 
junction with the cross and capsill girders by 
gussets and cover-plater. 

When the capsill gis der was finally ret in position 
and the bolts screwed up tight, the concrete of the 
pier was finished to the level of the top flange of 
the capsill girder, and upon this 1 in. of asphalte 
was placed to ensure water-tightness. The bracings 
as well as the girders were erected from the staging 
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constructed for the sinking of the cylinders; the 
templates for the top sets of diagonal bracing were 
made at the site after the capsill girders were in 
position, so as to avoid any discrepancy which 
might have arisen, owing to error in the projection 
of the rings or sections of the piers. The voids 
for the insertion of the cross-girders were grouted 
with cement, so that a sound job was ensured. 


(To be continued.) 





THE WORKS OF MESSRS. BARR AND 
STROUD. 
(Continued from page 580.) 
Tue Premiuw System. 

THe premium system of remunerating employés 
is adopted in Messrs. Bar: and Stroud’s Works 
wherever it is possible to apply it. Day-work pay- 
ment, which allows good workmen no reward for 
their greater skill or industry, and, consequently, 
holds out no inducements to the men to improve 
their methods, is contrary to the whole spirit 
of the Anniesland Works. Piecework payment, 
until quite recent years the only alternative, cer- 
tainly allows aman to gain some advantage from 
his personal efficiency ; but the system is open to 
such abuses that men look upon it with mistrust, | 
and it hardly ever procures the results hoped for. 
Unscrupulous employers have set piecework prices, 





and having obtained a greater output by the 
stimulus, have cut prices again and again, hoping 
to secure the whole benefit for themselves, and 
grudging the workman his increased wage, though 
their own profits were far greater than before. 
Consequently, men have learnt by bitter experience 
that extra effort on their part results in a reduc- 
tion of prices, and they take very good care nat to 
‘*spoil the job” by doing more than short-sighted 
management has unconsciously fixed as their maxi- 
mum output. 

If a piecework system is very carefully arranged, 
after a long experience of the article to be manufac- 
tured, and tactfully administered, with an honest 
endeavour to give the workman his fair share of the 





benefits resulting, it will work with little friction, 
as proved by the hundreds of shops where it is in 
force. Its simplicity, too, is an advantage, as the 
men know as exactly what wages are due to them 
as when they are paid by an hourly rate. The 
fatal tendency of some paper economist, however, 
to grudge a man a high wage, in spite of the corre- 
sponding profit to the management, usually causes 
trouble sooner or later, and to avoid this source of 
friction the premium system has been devised. The 





principle of the premium system is the allotment of 
a certain time in which to perform 4 specified job, 
and to give the workman a premium based on the 
amount of time he can save. There are various 
ways of applying the principle in detail, but that 
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known as the Rowan method (invented by Mr. 
James Rowan, of Glasgow) appears to be distinctly 
the best. This is the method adopted by Messrs. 
Barr and Stroud. 

It is estimated by the management that a fair 
average workman could complete a certain job 
without undue exertion in, say, 100 hours. This 
time is accordingly allotted to the job. If the 
workman can do it in 80 hours, he receives pay- 
ment for 80 hours at his ordinary rate, and is 
given in addition a premium equal to ,59; of his hourly 
rate for the time worked. Thus a man rated at 8d. 
an hour would earn 9.6d. per hour on the job, while 
| if he did it in 60 hours he would earn 11.2d. per hour. 
The wages cost to the firm for the job at day-work 
rates would be 800d., whereas under the premium 
system it would be 768d. and 672d. respectively, 
in the two cases instanced. ‘The firm also gets the 
advantage of a greater output from the works, and 
a ig Magosngy less on-cost for each article. It 
will seen that the firm and workmen both 
benefit by the system when the time spent on a job 
is redueed. Even if the time estimated were so 
absurdly great that the man could complete the 
job in one hour, his total wages would be less 
than double-time. The management guarantee 
that, unless new machinery or methods are in- 
troduced, a time once set shall never be reduced, 
and the men work with confidence and earn as 
much as ever they can. Their interests are further 
safeguarded by the knowledge that whatever hap- 
pens, their ordinary weekly wage is assured, and no 
‘debt ” is run up against them, to be worked off 
on more lucrative jobs, if by any chance they ex- 
ceed the time allotted. Careful records kept since 
the introduction of the system have shown that the 
premiums paid have a steady tendency to increase ; 
a fact upon which the management congratulate 
themselves, and to which the workmen naturally 
have no objection. In fact, the proportion of the 
premium to the normal wages is looked upon as 
a test of the efficiency of the works and of indi- 
vidual workmen. When, through pressure of work, 
excessive overtime has to be adopted, the premium 
ratio falls back slightly, showing that the long hours 
tell on the efficiency of the men. The ratio of pre- 
miums to wages paid to men working on the system 
in the year 1902 averaged 9.5 per cent. ; the next 
year it had risen to 14 per cent., then to 21 per cent. ; 
while in 1905—a year which included much overtime 
—it was 19 percent. From thevery beginning, therc- 
fore, the men on premium work have earned on an 
average about 16 per cent. over their hourly rate, 
while over 20 per cent. would seem possible in future. 
It has not yet been found practicable to put some 
tradesmen on the premium system, and the work of 








draughtsmen, clerks, and labourers also seems Un- 
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suitable for it ; but the salaries of the shop fore- 
men are regulated under it.‘ It would seem at first 
that if a foreman was given a premium proportional 
to the total premiums earned by the workmen under 
him this would meet the case; butit is obvious, on 
consideration, that such a plan would offer him a 
strong inducement to assist the men who were 
making big premiums and neglect those who, from 
some cause, were not so fortunate. The foreman’s 
help is really required by the man in difficulties, 
not by the skilful and energetic. Hence the basis 
of the foreman’s premium is the total time saved 
after deducting the total time lost—that is, the 
time spent by workmen in excess of the time 
allowed. It is thus to the foreman’s advantage to 
attend equally to all his men. 

The working details of Messrs. Barr and Stroud’s 
system are carried out in the following manner :— 
When a shop order is issued, every foreman 
receives a number of premium cards from the 
shop manager, each dealing with some particular 
item of the job which has to be carried out under 
the premium system by that foreman. One of 
these cards, with the entries on it as received by 
the foreman, is reproduced in Fig. 9. It will be 
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seen that it contains a symbol and number for the 
particular piece to be manufactured, the job number, 
the number of the drawing on which the piece is 
shown, and letters denoting the operations to be 
eager this case, boring and countersinking. 

he time allowed is stated, and immediately above 
it is entered the best time taken to do the same job 
on a previous occasion. The quality of the work 
is considered in stating the best time, and not only 
the number of hours. 

The foreman keeps the cards by him until he 
gives out the work, when he enters the man’s 
number and the time of starting, and gives the 
card to the workman. The latter retains it until 
the job is finished, when the shop inspector—who 
is responsible to the manager, and not to the fore- 
man—notes the work as completed and satisfactory, 
and hands the card to the works manager, with 
any remarks or explanation he may think necessary 
written on the back. The card then goes to the 
general office, where it is completely filled up, the 
times being checked by the man’s hours worked, 
and the wages and premium calculated and entered. 
The cashier pays the w.an in accordance with it, or 
pays the premium and balance of ordinary wages, if 
the job has taken more than a week, and the card 
is filed. A card is thus a complete record of the 
time taken and wages cost in making certain opera- 
tions on a given detail, and is valuable in comparing 
the efticiency of men and machines, and in affording 
4 basis for future estimates. 


Tue RELATIONSHIP BETWEEN THE MANAGEMENT 
AND THE WORKMEN. 


From the brief description of the workshops 
which we have already given, it will be clear that 
at Messrs. Barr and Stroud’s works the surround- 
igs and physical comforts of the workmen are 
carefully attended to. The heating and lighting 
arranvements, the washing facilities, the lockers for 
Personal belongings, and many similar- details, 
exercise an indirect but very real influence upon 
the moral and social well-being of the men, and, 
apart from ethical questions, contribute much to 
the efliciency of the works. The British workman 
has » wholesome contempt for grandmotherly cod- 
dling, and the very pride which causes him to re- 
Sent such treatment is only another aspect of that 
self-respect which is the basis of all that is good in 


with want of refinement so long as practically the 
whole of their waking hours have to be spent under 
conditions which make refinement impossible. 
Environment acts upon human nature for good or 
evil, and not only is the provision of wholesome 
surroundings a moral obligation on the employer, 
but experience proves that it is a profitable in- 
vestment. 

In shops run on ordinary lines it is difficult for 
the management, however well intentioned, to be 
aware of all the little points which mean so much 
to the men. A complaint or request may filter 
through occasionally, even then it is apt to be 
disregarded, because the men have no opportunity 
of presenting their own case. It is not at all an 
uncommon thing to hear workmen complaining 
against what they feel to be an injustice, and ex- 
pressing in the same breath their certainty that, 
could they only bring the true facts before the ear 
of the management, the matter would be at once 
put right. Even should a request be impossible of 
entertainment, its rejection should be accompanied 
by a reason, not only as a matter of courtesy, but 
of policy, as otherwise the men are left with a 
feeling of grievance which might have been en- 
tirely removed ‘by a little tact. Grievances in a 
works are cumulative, and as long as they last are 
a constant source of friction and inefficiency. They 
are often entirely unsuspected by the management, 
unless the men break into open revolt, and then 
what might have been ungrudgingly conceded, or 
willingly relinquished, is elevated into a matter of 
‘* principle,” and bitterly fought over. 


Tue SHop ComMITTEE. 


Such a possibility is almost out of the question at 
Messrs. Barr and Stroud's works, for the freest in- 
terchange of views between the management and the 
workmen is provided for. The parties are brought 
in touch by means of the Shop Committee, whose 
function it is to discuss and decide practically all 
matters which affect the well-being of the employés. 
The committee consists of the following members : 
—.A chairman and vice-chairman, appointed by the 
firm ; the foremen of the various departments ; and 
seven members, elected annually by the workmen. 
Every member must be employed by the firm. The 
workmen elect their representatives by ballot, the 
candidates having been duly nominated and seconded 
at a general meeting attended by at least two- 
thirds of the employés of the firm. The workmen 
have absolute freedom in their election of repre- 
sentatives, and the constitution of the committee 
may not be alteréd except by a two-thirds majority 
of those present at a general meeting of the em- 
ployés. 

The meetings of the committee are held monthly, 
and minutes of the proceedings are duly kept by 
one of the members elected to act as secretary. 
Expenses for stationery, &c., approved by the com- 
mittee, are borne by the tirm. A meeting may be 
called at any time by the secretary, on receiving 
two days’ notice from four members ; and seven 
members constitute a quorum. The chairman, as 
the representative of the firm, has the right to rule 
out any matter as not competent for the decision 
of the committee, and this is the only right over 
the proceedings exercised by the management. He 
has also, as chairman, the usual casting vote. The 
Shop Committee, after the Board of Directors, is the 
authority for all questions in connection with the 
details of management of the workshops, and with 
the institutions for the benefit or pleasure of the 
workmen, such as the dining arrangements, the 
works rifle club, &c. 


(To be continucd.) 





AUTOMATIC SIGNALLING ON THE 
UNDERGROUND RAILWAYS OF 
LONDON. 

Tae signal arrangements adopted in connection 
with the electrification of the District Railway play a 
very prominent part in the economy of the chia 
In fact, no good results could be obtained, nor 
could a return for the financial outlay be secured, 
except by the adoption of improved methods of 
signal operation. The acceleration of the train 
service, brought about by the introduction of elec- 
tric traction and the quicker reversal of trains in 
terminal stations, would have been of little avail 
under the signalling conditions formerly existing, 
as the old train service was practically all that the 
line could then carry. 





character. Jt is cruel to reproach a class of men 





Having decided upon a 14-minute service as the 


object to be achieved, the Underground Electric 
Railways Company of London, who undertook the 
electrification of the line, at once recognised that 
the usual form of manually-operated signals, with 
an establishment of signal cabins and a staff of 
signalmen, was not only impracticable from tho 
Pazeicel conditions of the line, but altogether pro- 

ibitive from the point of view of capital outlay 
and the cost of up-keep and operation. An alter- 
native was, however, to be found in automatic 
signalling. 

While the signalling automatically of a steam- 
worked railway, by means of track-circuits, is a 
simple matter, it is a very different problem on a 
line equipped for electric traction, owing to the 
possibility of extraneous currents from the motive 
power interfering with the signal circuits. Fur- 
ther, the company had determined that the con- 
ditions absolutely forbade anything of an expeii- 
mental nature being tried. Some two years pre- 
viously—in 1900—the first electric railway to be 
equipped with automatic signals, controlled by track- 
circuits, had been successfully brought into opera- 
tion. This was the Elevated Railway of Boston, 
U.S.A., and the work had been carried out by the 
Union Switch and Signal Company, of Swissvale, 
Pa. (a Westinghouse firm). ere Westinghouse 
electro-pneumatic signals were, owing to their sim- 
plicity and reliability, deliberately chosen and 
installed, rather than purely electric signals, and 
the many difficulties connected with the problem 
were ingeniously overcome. It was, therefore, but 
natural that the experience there gained should 
lead to the choice of a similar system on this side. 

It will be remembered that the (then) unopened 
Ealing and Harrow branch was the trial place used 
by the Underground Electric Company for their 
electric traction experiments, and the Westing- 
house Brake Company, of 82, York-road, King’s- 
cross, London, undertook to equip this line with 
automatic signals controlled by track-circuits, as 
had been done in Boston. They were successful 
in securing the services of the, then, signal 5 sone 
of the Boston Elevated Railway—Mr. H. G- Brown 
—to superintend the installation on the Ealing 
and Harrow line, and a patented improvement 
of his, which ensured a far greater degree of safety 
than had hitherto been attained, was introduced. 
The branch was opened in June, 1903, and the 
signal arrangements were found so satisfactory that, 
after tenders had been solicited from other signal- 
ling firms, the Westinghouse Brake Company was 
awarded the contract for equipping the whole 
of the District Railway. The same system has 
been adopted on the Baker-street and Waterloo 
line, and the Great Northern, Piccadilly, and 
Brompton Railway will be similarly equipped, 
while a smaller installation is also in work on the 
electrified portion of the Lancashire and Yorkshire 
Railway. 

The special arrangement of track circuits em- 

loyed will be fully described later, but it may here 
be said that one of the running rails is divided up 
into block sections by means of insulated fish-plates, 
and the other is electrically continuous, A differ- 
ence of potential of from 2 to 4 volts is maintained 
between these two rails. At éach end of the block 
section a polarised relay is connected by one ter- 
minal to the block rail, and by the other terminal 
to the continuously bonded running rail. _ The local 
signal circuit is controlled by both relays, and 
unless they are both suitably energised by a current 
in the normal direction, the signal cannot drop to 
‘*Clear.” The entrance of a vehicle into the block 
section short-circuits one or both of the relays, and 
the signal is placed at ‘‘ Danger,” and remains so 
as long as the vehicle is in the section. 

The main feature of this installation (Brown’s 
patent) is that currents extraneous to the signal 
system cannot affect the apparatus so as to cause 
a false indication of safety. When a train is in the 
section, one or other of the relays is always re- 
versely energised or shunted, thus opening the 
local signal circuit at one or two points. 

As indicative of the economies effected in signal- 
boxes, and the consequent establishment of signal- 
men and upkeep ofthe cabins, it is interesting to 
note that formerly there were between South Ken- 
sington and Minories Junction (but exclusive of 
those stations) thirteen signal-cabins, and now 
there is only one at the Mansion House and an 
emergency one at St. James’s Park. Then, as 
showing the value of automatic signals for increas- 
ing the carrying power, it may be observed , that 





the service between the Mansion House and South 
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Kensington stations has been increased, and, when | 
this is complete, there will be at the ‘‘rush ” hours 
at least forty trains per hour. The services west 


of South. Kensington—to Harrow, Ealing, Houns- 
low, Richmond, and Wimbledon—have been simi- 
larly improved. 

hilst the majority of the signal-cabins have 





Evectrro-Psrumatic Faciune-Powt Lay-Ovr. 


been swept away, asalready explained, twenty-nine 
still remain ; but of these, five are emergency- boxes, 
aud are only opened occasionally to work cross-overs 
or siding connections, should irregularities in the 
traffic demand this. Thirteen of the remaining 
twenty-four have been equipped with the Westing- 
house electro-pneumatic apparatus for operating 
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points and signals by compressed air. By this 
method of working the manipulation of the 
points simply calls for the movement of a small 
lever by the signalman, whose labours are nv 
longer exhaustive,-but are reduced to a minimum, 
and consequently he can devote his mind more 
closely to the safe movement. of the trains. As 
the locking-frame takes up less room, the sizes of 
the signal-cabins are considerably reduced, and, 
further, they may, if necessary, be placed in pos'- 
tions that are unsuitable and impracticable for the 
ordinary signal-box. Lastly, as the Board of Trade 
permit their requirements, as to the maximum dis- 
tance that facing-points may be worked from 4 
signal-cabin, to extended in favour of points 
actuated by power, it is possible not only to lay 
out a station or yard to greater advantage, but to 
bring within the range of one cabin the connections 
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that would cail for two cabins were the points mechanical ones that previously existed. A signal- of one power-operated frame, two would have been 
Gonii-cted to mechanically-operated signal-frames. cabin has been saved at West Kensington (where necessary had the signalling been on mechanically- 
Examples of such economy are to be found on the | it would ordinarily have been necessary to ade operated methods. 

District Railway, notably at Cromwell curve, where | two), and at Mill Hill Park the yard is so laid out In those cases where the old locking-frames 
one power signal-box does the work of the three | that, whilst the work is all accomplished by means | remain and the points continue to be worked by 
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manual power, the signals are not coupled to the 
usual signal-wires, but are actuated by nower, the 
controlling current for which is switched on by 
means of contacts on the signal-levers in the lock- 
ing-frame. There are, therefore, no wires to adjust, 
and the signals come ‘‘ off” to the correct angle and 
go to ** Danger” properly. All the signals on the 
line are therefore actuated by power, this power 
being air compressed to a pressure of 65 lb. to 
70 1b. The whole of the ee including most 
sidings, is track-circuited, the length so controlled 
being equivalent to about 57 miles of single track. 
All signals at interlockings—i.e., those operated 
from signal-cabins—are controlled by the track- 
circuits, and are technically known, therefore, as 
semi-automatic, Where necessary, running signals 
—i.e., those governing the running of trains on 
the main line—have their respective levers in the 
locking-frame controlled by the track-circuit for 
the line or lines they protect, so that whilst the 
signalman can put the lever sufficiently far back 
to replace the signal to the ‘‘ Danger” position, he 
cannot put it fully back until the train has gone 
over the portion of the line protected by the signal. 
The signal lever, not being fully back, ‘‘ holds the 
road,” and prevents the signalman from inadver- 
tently pulling over the levers of conflicting points 
and signals. At interlockings the signals are auto- 
matically restored to ‘‘ Danger” by the train, in- 
dependently of the action of the signalman ; but he 
must replace the signal lever in the locking frame 
to normal before the sigaal can be again lowered 
to ‘*Safety.” Fouling points on sidings and on 
diverging and converging lines are protected by the 
track-circuit, so as to guard against any train or 
vehicle standing foul. 

The average length of the block sections through 
the tunnels (eastward of South Kensington) is 900ft. 
On other parts of the line the lengths vary from 
900 ft. to 4000 ft. Each signal is governed by the 
section immediately in advance of it, and this 
section commences 400 ft. beyond the signal, and 
extends to 400 ft. beyond the next stop signal. 
This distance of 400 ft. is known as the ‘‘ overlap,” 
and a signal cannot be lowered until the whole of 
the preceding train has gone out of the section in 
advance, and has also passed the next signal by 
400 ft. The purpose of this arrangement is to 
guard against a collision caused by a signal being 
passed at ‘‘ Danger,” as the provision of an overlap 
affords an additional space in which to pull up in 
case a signal is so passed, A further safeguard is 
an automatic train-stop, as illustrated by Fig. 1, 
page 680. The stop is seen by the side of the ‘‘ off” 
running rail, and when standing up, as illustrated, 
it strikes the handle of a special valve on the lead- 
ing motor-car, which applies the continuous brake, 
and pulls upthe train. When the signal is lowered, 
an electro-pneumatic valve (which is operated co- 
incidentally with the signal) admits compressed air 
to the cylinder on the right, so that the rod is 
driven from right to left, the rocking-shaft is 
turned, and the stop is lowered. When the signal 
is restored to ‘‘ Danger,” the valve on the~cyhinder 
is opened, the air escapes, and the stop again 
rises, being assisted by the spring on the rod.” A 
test was made, and it was found that a seven-car 
train, when running at full speed on a down gradé 
of 1 in 460, was pulled up by the train-stop in 
218 ft., or little more than half its own length. 
As the automatic-stop equipmént on the cars is 
of vital importance, it is regularly and carefully 
inspected before each journey is commenced, also 
sometimes eit route, as, for instance, at St. James's 






Park Station, It here be mentioned that a} di 
motorman .is em J to pass a signal at 
‘* Danger” after ¥ one minute, and to}i 
proc cautiously out the entire section, 


providing he has reason to believe that the signal 
is not being legitimately held at ‘‘ Danger” by a 


train. ’ 
As a rule, there are no distant signals ; every 
signal, therefore, is a sop signal. e signals, 


except those actuated from signal-cabins, stand 
normally ‘ off.” With such a frequent service, 
had the ‘‘ normal danger ” position n adopted, 
the signals would necessarily have had to stand 
loager in the ‘‘Clear” than in the ‘‘ Danger” position. 
An automatic signal, being simply an indicator as 
to the state of the block section, and not a sub- 
stilute for the verbal instructions of a signalman 
as to whether a train must stop or may proceed— 
which is what a non-automatic signal really is— 
should surely stand at ‘‘ Clear” when the section 





is clear. Further, the normal ‘‘ Clear” position 


presents the advantage of showing more readily 
whether the signals are working properly. 

In the open country semaphore signals of the 
ordinary pattern are used. Those on the District 
Railway, however, have corrugated steel arms A. 
The spindle for the arm, the lamp-bracket, and 
the motor are all carried by one casting, which can 
be secured to a post or wall by four bolts—a good 
example of compactness. 

In the tunnels the signal shown in Fig. 2, page 
680, is used. When at ‘‘ Danger ” it is as illustrated, 
with the upper spectacle (red) of the screen before 
the lamp; but when the signal is cleared, air is ad- 
mitted to the cylinder inside the box casting, and 
the screen is raised so that the green spectacle 
appears before the lamp. In order to place the 
signal at ‘‘Danger,” the air is released, and the 
screen falls owing to its weight. 

For sidings and shunting movements generally, 
the dwarf signal (illustrated by Fig. 3) is used. 
The air cylinder is in the base, and is connected to 
the arm by arod in the pillar.’ The arm is nor- 
mally locked, so that it cannot be pushed off by 
anyone on the ground. The signals are lighted by 
gas, and each is supplied with an Adlake long- 
burning oil-lamp for use in case the gas fails. 
This lamp will itm for a week continuously with- 
out any attention. 

The principle of the selection of signals has 
been fully adopted; that is to say, conflicting 
signals are divided into groups, and each group is 
controlled by one lever. The selection of each 
signal in a group is dependent on the position of 
the points. 

Points, like the signals, are also operated by 
compressed air. Facing and trailing points are 
provided with a motor similar to that shown in 
Fig. 4. Points, however, differ from signals, inas- 
much as they require power not only to change them 
from ‘‘ normal ” to ‘‘reverse,” but to restore them to 
‘*normal.” In the case of facing-points the switches, 
plunger, and locking-bar are all operated by one 
motor. This motor moves the bar first, the bar 
moves the plunger, and frees the points ; then the 
points, being moved over, are again locked by the 
plunger ; but this cannot occur unless they are in 
their correct position. The last movement—i.e., 
the shooting of the plunger into the new position 
of the point-tongues—completes the operation ; and 
this is indicated to the signalman by means of the 
closing of the appropriate contacts in the indication- 
box. If, therefore, the points are not properly 
over and bolted, or are over and not bolted, the 
return indication cannot be given. Until this 
return indication has been received in the cabin 
the stroke of the point-lever cannot be completed, 
and the signalman is thereby made aware that the 
points have not properly responded to the move- 
ment of his lever. 

It may conveniently here be stated that the 
Underground Electric Railways Company have 
owe special boxing over their facing .point- 
ocks, so constructed that the pieces dovetail and 
interlock with each other, so that they cannot come 
loose by accident. Attention may here also be 
drawn to the flexible hose used for connecting the 
point-motor to the air-main. This allows of the 
sleepers on which the motor is fixed being lifted 
and slewed at pleasure, which could not be readily 
done if the air connection were a rigid one. Fig. 6, 
page 681, is a view of a trailing-point lay-out, and 

ere it will be noticed that the indication-box is 
couple tly to the points. The pull-rod is led 
from the.motor to the further tongue, but. the: in- 
omisedupled to the near one. This ensures 
ke stretcher-rods between the tongues are 
‘gnd that both tongues have responded to the 
mt of the motor ; and unless this takes place, 
the return indication cannot be given. 

Electro-pneumatically actuated scotch-blocks are 
used in some places—e.g., in the sidings at Earl's 
Court, where one siding has to be protected against 
another. 

Coming now to a description of the locking- 
frame, it is assumed that the readers of this 
article are acquainted with the general principle 
of the electro-pneumatic frame. Such a locking- 
frame is illustrated in Fig. 7, which is a view 
of the interior of Earl's Court East signal-cabin. 
The miniature levers will be appreciated, and there- 
from one can readily understand the great differ- 
ence between the labours of a signalman employed 








in such a cabin and in one where the points and. 


signals are actuated by the usual means of rods and 
wires, The interlocking is on the tappet principle, 





the bars being arranged vertically. Attached to 
the levers in the rear are the electrical connections 
whereby the admission of air to the point and signal 
motors is controlled, and there also the return indi. 
cations are to be found. For the information of 
those who are unacquainted with the electro-pneu- 
matic machine, it may be stated that when a point- 
lever has to be moved—either from normal, for- 
wards, or from reverse, backwards—a lock on the 
lever will not allow its full movement to be at once 
obtained. The first portion of the stroke simply 
sets up the electrical circuit to the air-valves of the 
points, admitting air tothe motor. When the work 
has been completed, the return indication is given (as 
has already been described) by the completion of 
another circuit, which takes out the lock holding 
the lever. This allows the signalman to complete 
the stroke. This pause, however, is only momentary 
as the whole operation can be completed within twc 
seconds. Signal-levers are practically controlled 
in a similar manner, except that it is not considered 
necessary to hold the lever when pulling the signal 
** off,” as no harm could happen should the signal 
fail to come ‘‘ off’’ in response to the movement of 
the lever. But it is an altogether different matter 
when a signal has to be restored to ‘‘ Danger ;” 
consequently a signal lever cannot be put fully 
back at one stroke, but a pause has to be made to 
allow for the return indication to be received, 
showing that the signal has actually returned to 
the ‘‘Danger” position. Incidentally, it may be 
remarked that as the signals on the District Railway 
are thrown to ‘‘ Danger” automatically by the train 
controlling the track circuit, they are generally 
already at ‘* Danger” when the signalman replaces 
his lever, and therefore he can put it fully back in 
one stroke. It is by a similar lock that signal-levers 
at interlockings are held so long as a train is 
travelling over the junction and siding connections 
protected by such signals as were referred to above 
in connection with signals. It will then be under- 
stood how impracticable it is for failures to ‘occur 
in the movements of points and signals without 
such being immediately detected, and how safety 
is secured by the lever being locked up. The 
mechanical interlocking prevents signals being 
lowered until the corresponding points are in posi- 
tion, which is attained by the point-levers having 
first to be placed in their proper positions. If, 
then, the point-levers are not over (or back)—which 
can be only after the return indication has been re- 
ceived—the signals cannot be lowered, and, there- 
fore, the approaching train is kept back. Similarly, 
if a signal fails to go to ‘‘ Danger,” its lever cannot be 
put fully back, and so the road is held. The com- 
pactness of tlie electro-pneumatic machine will be 
appreciated when it is stated that the frame in 
Earl’s Court East cabin is 3 ft. 114 in. high, 4 ft. 
wide, and 6 ft. 14 in. in length ; it contains twenty- 
seven lever spaces, made up as follows :— 

10 levers working 23 signals. 

9 reone working 16 points, 6 facing-point locks ard 

rs. 
2 levers giving permission to Earl’s Court West. 
2 levers controlled from Earl's Court West. 


23 working levers. 
4 spare spaces. 
27-lever frame. 

The permission and control levers prevent con- 
flicting movements being made at the two ends of 
Earl's Court.Station. - 

Special attention has been paid to the wiring in 
the signal-cabins. Each wire is ready of access 
and is labelled. It is all done like telephone ex- 
change work, as, may be seen in Fig. 8, page 654, 
showing the arrangement of wiring and relays at 
South Kensington. 

The lower wires are those connecting the locking- 
frame to the various points and signals, while the 
relays shown above the wirés are those required for 
the clectrical interlocking between the track «ir- 
cuits and levers ; they also control the illuminated 
diagram. In the background are to be szen the 
signal switchboard and accumulators. 


(To be continued.) 





Coat uy Spain.—The production of coal in Spain | 
year was 3,045,083 tons, as compared with 2,872,637 tons 
in 1904, showing an increase of 172,446 tons. The ‘o's! 
of 3,045,083 tons, representing the output of last 5: 
was made up as follows :—Ciudad Real, 290,631 tor 
Cordova, 433,974 ‘tons; Genova, 10,190 tons; Leo, 
192,516 tons; Oviedo, 1,821,892 tons; Palencia, 10"!,~>’ 
tons; and Seville, 177,000 tons, 
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THE BOARD OF TRADE ELECTRICAL 
STANDARDS LABORATORY. 


Tue Board of Trade Electrical Standards Labora- 


tory occupies the basement of a house which is | Fig. 1, is called the laboratory, Fig. 2. It contains | out opening the case. 


| of Trade, Fig. 10 the Mordey alternator and motor, 
'and Fig. 11 the work-table in the resistance room. 
The northern room at the end of the passage, 


sealed specimens of meters approved by the Board | Instead of the usual weight and counter-balance, 


la single weight on the right-hand side is used 
for working, and a counter-balance may be lowered 
|on the left-hand side by depressing a lever, with- 
he current is controlled by 


somewhat inconveniently described as No. 8, Rich. | the ampere standard, Fig. 4, and the volt standard, 'two rheostats in series. One of these, in the 
mond-terrace. If it were called No. 56, Whitehall, | Fig.5. The ampere standard isa dynamometer ; two | north-west corner of the room, gives a rough 
a good deal of trouble would be saved. The house | fixed coils are wound in grooves in a marble cylin- | adjustment, and another, consisting of 146 plates 


was formerly the Office of the Great Seal, and the 
plate now on the doorway announces that it is the 
office of “The Board of Trade, Inspecting Officers 
of Railways, Electrical Department.” This, too, is 
not quite accurate, for there is no electrical depart- 
ment. Electric lighting and power are dealt with 
by the Harbour Department, and electric traction by 
the Railway Department. The head offices of the 
Board of Trade are at 7, Whitehall-gardens. The 
Electrical Standards Laboratory is subject to 
several limitations. It is concerned only with the 
m2asurement of those electrical quantities which can 
be referred to the three standards : resistance, cur- 
rent, and electromotive force. It has no condensers 
for measurement of capacity, and no magnetometer, 
nor instruments for measuring self-induction, nor a 
photometer. While not a little time is spent in 
devising and trying methods of measurement, when 
necessity arises, it is not the business of the labora- 
tory to carry on any scientific investigations or re- 
searches. Even the redetermination of the primary 
standards is outside its province ; the standards 


der, and a third coil is suspended from a balance. of carbon, enables the balance to be kept without 
Each of the fixed coils has 16 layers, and 16 turns difficulty to within about a quarter of a division, 
per layer of No. 18 (1.2-millimetre) wire. The sus- | which is equivalent to 30 millionths of an ampere. 
pended coil has 18 layers, each of 18 turns of wire. | For the best work these rheostats are adjusted so 
Unfortunately, no exact measurements of these that about half a volt is dropped on the second one. 
coils were made during manufacture, in 1892, and| Thissecondary balance connected in parallel with 
no absolute calculations can be made of the con- | the ampere standard, Fig. 4, enables a current of two 


stants of the instrument. It is essential for the 
measurement that (a) the axes of the fixed and 
movable coils should coincide; and (b) that the 
middle plane of the movable coil should occupy a 
position fixed, with reference to corresponding 
planes, in the two fixed coils. To secure and pre- 
serve these adjustments, the suspended coil and the 
cylinder are both capable of relative movement ; 
the former by ivory cranks forming part of the sus- 


amperes to be measured withaccuracy. This forms 
‘the first link ina ‘‘chain” of balances. The first 
(No. 306) measures currents of 1, 2, 3, 4, and 5 
amperes, by means of carefully-adjusted weights. 
The next (No. 337) measures 5, 10, 15, 25, and 30 
amperes. The next (No. 384) has weights for 30, 
49, &c., to 120 amperes ; and the next (No. 366), 
100, 200, &c., to 600 amperes. A final link in the 
chain, which is not now in use, took currents from 


pension, and the latter by eccentric pins in the | 500 to 2500 amperes, The ranges of these balances 
three supports of the cylinder. The ‘‘sighted| overlap each other, and allow a connected chain 
| position ” to which adjustment is required is deter-| of measurements to be made from the ampere 
mined with reference to sighting marks on three | upwards. But sucha mode of calibration would 
mirrors fixed to the suspended coil, and on the three | allow errors to accumulate. Cross-checks have 
glass windows closing three holes bored in the walls been made by passing 500 amperes through yo'yoth 
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A. Ampere standard. B. One ampere Kelvin secondary balance. C. Kelvin balance No. 306. D. Kelvin balance No. 387. E. Deca-ampere balance No, 190. F. Kelvin balance No. 384. 
G. Wattmeter balance No. 363. H. Kelvin balance No. 205. J. Kelvin balance No. 366. K. Compound balance No. 172. M. Large manganin shunts. N. Elliott indicator. P. Volt 
standard. Q. Set of six multicellular voltmeters. R. Scale and telescopes for ditto. 8S. Potentiometer. T. Sealed specimens of approved meters. U. Large battery for 30,000 am- 
peres. V. Mercury rheostat. W. 104 cell battery. Y. Motor-generator. Z. Booster. a. be te wee main fuses. J. Rotatory converter. c. Various transformers. d. Mordey 

y 


alternator. e. Brush-motor. jf. Continuous-current d 


ynamo. g. Gas-stove (automati regulated’. A, Carey-Foster bridge. j. Oil-tank. &. Wheatstone bridge. m. Meters 


under examination. ». Kelvin balances. p. Kelvin wattmeters. g. Elliott indicator. r. Oven. 


having been duly verified in 1894, the laboratory 
is charged with their custody and their use. 

It is not possible to adhere rigidly to this rule. 
The needs of the ‘‘ approval” work and of the 
verification work, which is largely of a special 
character, and the necessity to keep the apparatus 
and methods up to date, imply not a little both of 
scientific investigation and research. 

The work of the laboratory is divided into two 
distinct branches, called ‘‘ verification work ” and 
‘approval work.” The first of these consists in the 
comparison of instruments with the standards or.sub- 
standards ;_ the second consists in the examination 
and testing of meters or other apparatus, the pattern 
and construction of which the Board of Trade is 
authorised by law to approve. 

The ohm, the ampere, and the volt are units, 
pgs by law in the Order in Council of August 23, 

94, 

The standards are a certain resistance, a certain 
current, and a certain pressure, and these are 
determined by :— 

A coil, marked ‘‘ Board of Trade Ohm Standard 
Verified, 1894,” ; 

A balance, marked ‘‘ Board of Trade Ampere 
Standard Verified, 1894.” 

A voltmeter, marked ‘‘ Board of Trade Volt | 
Standard Verified, 1894.” 

‘These are the ultimate legal electrical standards | 
cor: sponding to the yard and the pound. 

‘ne basement premises consist of three principal 
rooias and five others, as shown in plan in Fig. 1, 
anuexed. A view of the laboratory is shown in 
Fig. 2, page 692, and a corner of the meter-room in 
Fig. 3; while on our two-page plate, Fig. 4 shows 


| of the cylinder 120 deg. apart. The current is led | of an ohm, and 1 ampere through two 1-ohm coils 
| into the suspended coil by fine silver wires. These | in parallel, and comparing the differences of poten- 
reduce the sensibility of the balance considerably, aa a a very close agreement has been found. 
but a difference of weight of 2 milligrammes can| Up to about 100 amperes ,this set of balances is 
be read without difficulty as about one-tenth of| suitable for alternating as well as for continuous 
a scale division. The coil weighs about 2 kilo-| current. Beyond:100 up to 600 amperes alternat- 
grammes, and is balanced by a counterpoise. A ing, the balance: (No. 366) with solid copper coils 
current of about three-quarters of an ampere is| needs a correction depending on the frequency, 
kept continyally passing, day and night, through |,but the balance (No. 205) next to it has coils. of 
the coils, to prevent access of moisture; but this twisted stranded wires, and this is equally accurate 
is not enough to keep them thoroughly dry. The! for continuous and alternating currents up to 600 
zero is found to change from day to day in vari- amperes, and has a sliding carriage and scale. . 
able..weather.: This can be readily adjusted; by| -A compound balance (No. 172), seen in Fig. 8, 
riders on the beam. When the instrument was| serves for the measurement.of current by balance 
set up, a current of approximately one ampere was | from 200 amperes up to 12,500 amperes. e fixed 
passed through the coils and through a silver volta-| conductor,of heavy copper bars is in permanent 
meter, and by trial and calculation a weight was | connection with the large current battery mains,, 
found which would balance the electromagnetic force. | The movable coils are designed to carry 10 amperes, 
An iridio-platinum weight. of 33.55 grammes may | but are generally used with one ampere, hence these 
be lowered into the scale-pan above the suspended are inserted permanently in the circuit of the stan- 
coil by means of levers, and a brass weight of half dard ampere and sub-standard ampere balances. . 
that weight may be lowered into the pan below the! A wattmeter balance (No. 363) has current coils 
counterpoise. When both weights are in their capable of carrying about 300 amperes ; the pressure 
pans the suspended coil is lifted by the electro- | circuit—100 ohms—is wound for 0.1 ampere, and 
magnetic forge, and when the brass weight only is water-cooled resistances up to 30,000 ohms enable 
used the coil is depressed. | measurements to be made up to 1000 kilowatts. 
One division of the pointer scale corresponds to| Concentric mains, of the kind designed by Mr. 
0.00065 ampere. It is possible to read to one-tenth Ferranti for the transmission of power from Dept- 
of a division—i.e., 65 millionths of an ampere. | ford to London, run round the sides of the labora- 
The ampere, defined by the silver voltameter, tory ; these can carry 1000 amperes... This form of 
is the unvarying current which deposits 0.001118 | conductor has been used here to avoid stray mag- 
gramme of silver per second. The delicacy of the netic fields when large currents are used. The 
ampere standard is far in excess of this, and would | balances or instruments sent to the laboratory for 
allow two more significant figures to be added, | verification are connected across gaps in the ex- 
since a tenth of a scale division corresponds to| ternal conductor, otherwise these gaps may be 








the ampere standard, Fig. 5 the volt standard with 
the cover removed, Fig. 6 the large mercury rheo- 


me” and Fig. 7 some types of ohm standards ; 
g- 


8 shows the manganin shunts, Fig. 9 the The original construction has been slightly modified. 


0.000,000,07 of a gramme of silver per second. | closed by copper links. 

On a pillar near the ampere standard, and con- The largest balance has been moved to make room 
nected in series with it, there is a Kelvin balance. | for mains and shunts for yet larger currents, Fig. 8. . 
The mains have a section of 4 square inches (25.8 
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square centimetres). They bring in current from a 
battery which is designed to give 6000 amperes for 
half-an-hour, and which can give 10,000 amperes for 
afew minutes. Manganin # atten for 3000 and 1000 
amperes are provided, and for larger currents two 
points on the copper bars can be employed. These 
two large shunts are part of a set of manganin 
shunts giving an electromotive force of 0.1 volt for 
currents of 3000, 1000, 300, 100, 30, 10, 3, and 1 
amperes. An indicator by Messrs. Elliott Brothers 
is used in connection with them. It has 100 scale 
divisions, which can easily be read to one-tenth of 
a division. The factor of 3 employed here allows 
continuous measurement from 0.3 to 3000 amperes, 
with the smallest deflection on any range, never 
less than 30 scale divisions. These shunts are 
compared once a fortnight with the balances. 

The volt standard is a 100-volt Kelvin multi- 
cellular electrostatic voltmeter, Fig. 5. There is no 
standard for one volt ; the Clark cell — in the 
Order in Council as a definition, and not as a 
standard. The reflections of two portions of a 
curved scale are observed through an eye-piece. 
The zero mark A is on the left portion, and a pres- 
sure of 100 volts brings the mark B, on the right- 
hand portion, into coincidence with the cross-wire 
in the eye-piece. A round platinum-iridium wire is 
used for the suspension, and an interval of three 
minutes is allowed before reading in order to allow 
for creep. A contact error of about 0.15 volt 
is allowed for. Thistinstrument was verified by 
passing the ampere through a non-inductive re- 
sistance of 100 ohms. This relation enabled the 


pas poy standard to be used with alternating current, |* 
an 


an agreement was found not differing by more 
than 1 part in 50,000... (See Journal of the Institu- 
tion of Electrical Engineers, vol. xxxv, page 20.) 

A set of six Kelvin multicellular voltmeters 
carries the measurement of pressure up to 3200 
volts, These are arranged, facing a long silver 
scale, with a set of six eye-pieces. The first two 
instruments (Nos. 803 and 804) are identical with 
the volt standard. Their useful range is from 50 to 
200 volts. These were carefully compared with the 
standard at 100 volts,.and all three were then con- 
nected in series across resistances. The next 
instrument (No. 805), suitable for from 100 to 400 
volts, was put in parallel with the series of three, 
and the 300-volt measurement was made. The 
intermediate points on the curves were filled in by 
use of two sets of 36 Clark cells. By such steps the 
whole set was calibrated, and after the expenditure 
of much work, and with the assistance of students 
from the Siemens Laboratory of King’s College, 
under the direction of Dr. J. Hopkinson, and the 
personal guidance of Mr. E. Wilson, the present 
professor, 4 set of calibration curves for the set 
of six instruments was prepared. Another Kelvin 
electrostatic instrument, depending, like the 
balances, on weights, enables 12, volts to be 
measured. These instruments are often used, and 
are compared with other kings of voltmeters. 

The potentiometer: generally used is of the 
Crompton-Fisher low-resisténce pattern, but for 
comparing high-resistance cells and: other work a 
high-resistance potentiometer is'employed. Three 
standard cells—two Clarks and a Weston—are! 
kept in the resistance-room, ahd are ‘laid on” to 
the potentiometer by highly-insulated ‘wires. A 
Crompton bifilar galvanometer is uséd with the 
potentiometer. The galvanometer, lamp, and scale 
ure placed on a shelf above the potentiometer. 
Mirrors allow a beam of 2 metres in length to be 
used, and leave the galvanometer and lamp within 
easy reach.’ Among subsidiary instruments in the 
Laboratory are an Addenbrooke electrometer, with 
which an alternating pressure may be balanced 
against a continuous pressure ; a frequency meter ; 
and several rheostats of carbon plates, some in 
series and some in parallel. 

On the wall behind the coor are fixed the sealed 
specimens of supply meters which, after exhaustive 
tests, have received the approval of the Board of 
Trade as to ** construction and pattern.” (See Fig. 9 
on our two-page plate). 

The battery in the area consists of four 
Tudor cells, which may be connected in series or 
parallel by heavy ee connectors and mercury 
cups. Two mercury rheostats, Fig. 6, are placed out- 
side the Laboratory. These were designed with the 
assistance of Messrs. Nalder Brothers and Thomp- 
son. The upper one can carry 1000 amperes, and 
the lower one is of similar construction and is 
arranged for larger currents. They consist of a 
pair of troughs of enamelled iron, and contain 


mercury. The conductivity is assisted by strips of 


cords from the Laboratory, enables the current to 





AUTOMATIC RAILWAY SIGNALLING. 
(For Description, see Page 679.) 
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copper held down to the bottom of the troughs. A 
short-circuiting bridge, which can be moved by 


be controlled. The powerful magnetic field present 
when a large current passes constricts the section of 
the mercury and forces it up behind the bridge. The 
upper part of the mercury which has been lifted | 
pours over in a stream into the constricted _ 
_ Another battery of 104 seven-plate E.P.S. cells 
is used for general purposes. Another room in the 
area contains a motor-generator and a booster for 
charging the batteries. This operation is generally 
carried out on Fridays, and accurate work is not | 
attempted in the Laboratory while these machines | 
are running. This day is therefore the most con- 
venient for the reception of visitors. 
A rotary converter is placed in the short cross- 
assage. It receives a supply at 200 volts from the 
estminster Electric Supply Company. It runs 
at 1500 revolutions. The Gramme ring armature is 
tapped across two diameters at right angles and at 
three equidistant points. From six slip-rings con- 
nected with these tappings, alternating currents, 
single-phase, two-phase or three-phase, may be 
taken at a frequency of 50 periods. In consequence 


of a very slight want of symmetry in the two-phase 
tappings, or in the pole-pieces, the two-phases are 
not exactly in quadrature, but give, when opposed, 





an apparent power-factor 0.02. This, being a con- 


structive, and therefore permanent, feature of the 
machine, is useful for low power-factor tests. An 
equipment of transformers gives a considerable 
rapge of pressures and current. 

The workshop contains an interesting alternator, 
of, perhaps, unique design, built by the Brush Com- 
pany, under Mr. W. M. Mordey’s superintendence, 
in 1892. It is shown in Fig. 10 on-our two-page 
plate. It is arranged to give a great variety of out- 
puts, from large currents at 2 volts to a current of 
about 5 amperes at 1000 volts. It is driven by 
Victoria Brush machine used as a motor. Another 
specially-built Brush machine, designed by Mr. 
hater, gives continuous current at 2000 volts. 

A small room, only 134 ft. by 12 ft., is reserved 
for exact measurements of resistance coils, and for 
the keeping of the ohm and other valuable resist- 
ances. is room is automatically kept at 4 con- 
stant minimum temperature, generally about 
15.5 deg. Cent., throughout the year, except during 
the summer months; and can be maintained for 
any convenient time at any desired temperature 
above that of the external air within about one- 
twentieth of 1 deg. Cent. This is effected by * 
thermostat, cunsisting of a large tube containing 
alcohol, and a narrower portion containing mercury. 
The movement of the mercury under the expansion 
or contraction of the alcohol regulates the supp!) 
of gas to a gas-stove. So long as the natural tem 
perature of the room is below 15.5 deg. Cent. this 
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THE ROBINSON GOLD - DREDGER. 
CONSTRUCTED BY THE ATLANTIC EQUIPMENT COMPANY, NEW YORK. 
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control is very perfect; a sudden frost leaves no 
record whatever on the recording thermometer, 
which draws a practically straight ee week after 
week. Anyone coming into the room for a few 
minutes raises the temperature about one-tenth of 
a degree, but the thermostat corrects this in about 
ten minutes. 

There are three reasons for this careful regula- 
tion :—(1) In accurate resistance measurements it 
|is important to know the temperature of the coil 
|to be measured. (2) Any considerable variation of 
| temperature, especially any extreme cold, is likely 
to alter the resistance of coils bedded in paraffin 
wax, or tightly wound on spools. (3) It is neces- 
sary that Clark and other standard cells should be 
kept at a constant temperature. 

Although the thermostat, as originally arranged, 
left nothing to be desired in its control of the 
temperature of the room in its immediate neigh- 
vbourhood, the distribution of temperature in the 
room was not satisfactory, owing to the unsym- 
metrical relative positions-of the gas fire and of 
the window. Coils in separate tanks of oil on a 
table in the middle of the room differed by about 
ty deg. Cent. The room has been recently re- 
arranged; one wall has a double covering of 
Uralite. The thermostat is placed on it, and the 
work-table, Fig. 11, is close to it. The coils are 
screened from the window by a cupboard. 

The *‘ Boardof TradeOhm Standard Verified, 1894” 
(B, Fig. 7) is one of a set of four coils made by 


Messrs. Elliott Brothers, to represent i = 


0.9866 
1.01358 British Association units, that number 
having been taken in 1890 to be the mean of seven 
determinations by different authorities of the value 
of the absolute ohm in terms of the British Associa- 
tion unit. 

Since the ohm was deposited here, in 1894, it 
has never been removed from the resistance-room ; 
it has never been subjected to a lower temperature 
than 12 deg. Cent. nor higher than 25 deg. Cent., 
and has never carried a current greater than one- 
twentieth of an ampere (0.0025 watt). It is prob- 
able, therefore (and there is no evidence to the 
contrary), that the resistance has not altered. It 
has been sometimes necessary to subject the ohm 
to a range of temperature of 6 deg. Cent. for the 
yurpose of ascertaining its temperature coefficient. 

his is found to be 275 x 10-6 per degree Cent., 
and any difference between this and previous deter- 
minations may be accounted for by the fact that the 
methods and appliances used prior to 1894 were less 
highly developed than those which subsequent ex- 
perience produced. A valuable ‘‘ master coil” of 
lohm (C, Fig. 7), the temperature coefficient of 
which has been measured with extreme care, was 
presented in 1900 to the Board of Trade by Mr. 
C. W. 8S. Crawley. No less than eight sub-standard 
resistances of about 1 ohm are kept here, also five 
British Association units made in about 1867 for the 
Indian Government (A, Fig. 7), several German 
coils of manganin, four modern manganin coils, 
and a set of five platinum-silyer sub - standards 
(F, Fig. 7) of a new type, made ‘specially by the 
Cambridge Scientific Instrument Company. It is 
intended that these shall be distributed for cus- 
tody by several Government establishments in case 
any accident should happen to the ohm. Piati- 
num-silver was used because platinum-silver was 
the metal used for the ohm. 

Two specimens of double-coil ohm sub-standards 
(E, Fig. 7) have been made with wires of metals 
having temperature coefficients differing in the ratio 
of about 1 to 12. By subjecting these to tests of their 
resistance throughout a small range of temperature 
the temperature can be calculated at which the two 
resistances becume equal, and also the resistance at 
that temperature. These double coils can be sent 
for comparison with the standards of another labora- 
tory without any comparison of thermometers, and 
each constitutes, not only a resistance,sub-standard, 
but a one-point thermometric standard. 

Nearly all of the best methods of comparison of 
resistances have been tried, and the Carey-Foster 
bridge has been adopted for the: work of highest 
precision. A modification of the Nalder pattern is 
used, allowing the two coils to be compared to be 
placed side by side in one oil-bath. The bath has 
a false bottom, and a pump, driven by an electric 
motor, produces thorough circulation of the oil, 
which is driven up through the centre of each coil, 
and flows through them in such 4 way as to keep 
both at precisely the same temperature. A fing 














686 


ENGINEERING. 


[May 25, 1906. 








screw adjustment is_used for the contact carriage, 
and special arrangements are made for eliminatin 

all source of error due to the inevitable therma 
current. In comparing ohms the bridge can be 
read without difficulty to one-tenth of a scale divi- 
sion, which is equivalent on the present lowest 
bridge wire to 1.4 in 1,000,000 ; hence comparisons 
can be repeated to nearly 1 part in 1,000,000, and 
this in spite of the vibration due to traffic in White- 
hall and the magnetic disturbance due to the Dis- 
trict Railway. In the case of platinum-silver coils, 
1 part in 1,000,000 is equivalent to a difference of 
temperature of 0 0036 deg. Cent., and as the glass 
thermometers at present in use are graduated only 
to tenths of Centigrade degrees, and readings are 
estimated to hundredths, a pair of thermal junc- 
tions are used to measure differences of tempera- 
ture. Readings are taken to one-thousandth of 
a degree Cent. Experiments are in hand for 
measuring temperatures electrically with greater 
precision. 

For passing from ohms to 10 ohms and so on to 
10,000 ohms, ‘‘build-up” boxes are used, Fig. 7, D. 
For obtaining 10 ohms, a set of five coils with mer- 
cury cup terminals are used. The resistances are 1, 1, 
2,3, and 4ohms. The values are known and have 
been repeatedly remeasured by comparing, in the 
case of the first two, directly with the ohm, and in 
the case of the others by subsequent addition with 
double cross-checking. The series of 1, 2, 3, and 
4 gives 10 ohms, and by similar stepping-up 10,000 
ohms is reached. Only two mercury cups are used 
at a time. There are some eight sub-standard 
coils of resistances higher than one ohm. 

The other resistance-measuring instruments in 
this room are a large Wheatstone bridge by Elliott 
Brothers, and a differential galvanometer for com- 
paring resistances less than one-tenth of an ohm. 
There are a number of such sub-standard resist- 
ances, 

Before leaving the subject of resistance measure- 
ment, the indebtedness of the Board of Trade and 
of the electrical industry to Mr. C. W. S. Crawley 
should be expressed. The thermostat, the step-up 
boxes, the differential galvanometer system were 
designed by him, and were made by his then firm, 
Messrs. Nalder Brothers and Co. Recently he has 
assisted in devising the re-arrangement of the room, 
has himself constructed the oil-tank, the thermal 
junction, and accessory apparatus, and has given 
much of his time and exceptional skill to setting 
this up, and to comparing the various sub-standards 
with the ohm. 

The cupboard in this room contains a number of 
standard cells. The three which have been used 
for the last five years are two large Wolff pattern 
Clark cells, and a semi-saturated Weston cadmium 
cell. They are packed in a box with cork-dust. 
These had not been displaced until the room was 
re-arranged in March, 1906. A pair of highly insu- 
lated three-core conductors connect the cells with 
the Crompton-Fisher potentiometer. Besides these 
there are two spare Wolff cells, some cadmium cells, 
and a number of well known Muirhead pattern 
Clark cells. 

A careful determination of the electromotive 
force of a Clark cell has been made in terms of the 
ampere and the ohm. It has been found to be 
1.4329 at 15 deg. Cent. (See British Association 
Report, 1904, page 40 ) The official value—1.434—is, 
therefore, 0.076 per cent. toohigh. The Clark cell 
may be taken as 1.424 at 14 deg. Cent., instead of 
15 deg. Cent. This new determination is quoted 
on all certificates given for standard cells tested in 
the laboratory. 

The south room, Fig. 3, page 692, and part of 
the passage contain meters undor examination for 
statutory approval of construction and pattern, to- 
gether with measuring-instruments for carrying out 
the tests. 

The arrangements for current supply in this 
room were restricted to £00'amperes, and for pres- 
sure any magnitude that may be required. Alter- 
nating supply is taken from the London Electric 
Supply Corporation at 83 frequency, or from one 
or other of two alternators at 50 or at other fre- 
quencies between 30 and 100. For continuous 
current, cable connections are made for supply 
from the large Tudor cells. 

For measuring - instruments, Kelvin watt and 
current balances are provided; but for ordinary 
meter-reading and veritication work three dynamo- 
meters—two of Kelvin and White’s make and one 
of Elliott’s—and an Elliott continuous-current set, 
reading from 0.15 to 300 amperes, are used. These 





latter read by indicating pointer, and their accu- 
racy is examined periodically by reference to the 
balances. 

An oven is provided for testing meters or other 
instruments at specified temperatures, which may 
be anything up to 100 deg. Cent. or even higher. 

Meters submitted for examination and test with 
a view to approval of pattern and construction 
under Clause 50 of the Electric Lighting (Clauses) 
Act, 1899, are examined and tested in respect to :— 


A. Their mechanical construction ; 
B. Their electrical design ; and 
C. Their qualities as measuring-instruments. 


Under A, meters are examined, and, where pos- 
sible, tested as to the mechanical fitness and 
stability of parts, and the permanence of any 
mechanical adjustments. Under B the principle 
adopted in the design of the meter is submitted to 
examination and test, as well as the method 
adopted in carrying out the details. Then the 
construction of the current and pressure circuits 
are examined, and especially the disposition and 
insulation of leading wires, contacts, and ter- 
minals, the construction of coils in the pressure 
circuit which are inoperative, &c. The meters 
are also carefully tested to ascertain and measure 
any susceptibility to extraneous causes, whether 
electrical, magnetic, thermal, or mechanical. 

In the examination and test (C) of meters as 
measuring-instruments, special effort is directed 
towards reproducing as nearly as possible the con- 
ditions of practical service. Lengthened runs, 
under load, are made, sometimes extending to one, 
two, or more days. Frequent tests are made of 
the constant, for various loads from starting to 
full, to determine'the curve for the meters. Tests 
are also made to ascertain the behaviour of a meter 
when the pressure or the frequency is varied from 
the normal. The limits of accuracy are stated as 
follows :— 

Meters in which the current for maximum load 
exceeds 3 amperes should not have an error ex- 
ceeding 2 per cent. (+ or —) at any point from 
one-tenth full load to full load. 

To facilitate the certification and use of simple 
and inexpensive forms of meter, suitable for cur- 
rents not exceeding 3 amperes, the foregoing con- 
ditions may be somewhat relaxed. For such meters 
at any point from one-tenth load upwards the 
variation from accuracy must not exceed 3 per cent. 
above or below. 

In tests for ‘‘ certification” which are carried 
out by electric inspectors appointed by the Board 
of Trade under the Act, the following rules have 
been formulated :— 

1. The inspector should satisfy himself that a 
meter is of some construction and pattern, and has 
been fixed and connected with the service lines in 
some manner, approved by the Board of Trade. 
If the inspector has reason to think that a meter 
does not comply with these conditions, he should 
take steps to ascertain whether the meter in ques- 
tion is in accord with the sealed specimen deposited 
with the Board of Trade. 

2. A meter should be considered by the in- 
spector to be a correct meter if, being a meter 
intended for more than 3 amperes, the error at 
one-tenth of its full load, and above this point, 
does not exceed + or — 24 per cent. In the 
case of meters intended for currents not exceedin:; 
3 amperes, the error must not exceed + or — 3 
per cent. 

The inspector should generally satisfy himself 
as to the accuracy of the meter by testing at, say, 
three different loads, which may be taken at about 
one-fifth, half, and four-fifths of full load. 

It must be noted that the foregoing are to be 
taken as applying to the present time—May, 1906. 
The meter industry is rapidly changing, and, accord- 
ingly, the conditions of approval and the methods 
of test and examination must be modified to keep 
abreast of the varying circumstances. 








THE EFFECT OF WATER INJECTION 
ON CRUDE-OIL ENGINES. 


By Rosert F. McKay, B.Sc. 


It has been known for a considerable time that 
the injection of water in addition to oil into the 
vaporiser and cylinder results in a great advantage 
to the economic and general running of the engine, 
and also increases the power obtainable from a 
cylinder of a given size. It is also well known that 








the theoretical efficiency of an oil-engine following 
the ordinary sixth cycle is ™ 
é 


( ice 
= 


and depends, therefore, only on r, the ratio of 
maximum volume 
minimum volume 
And although it is found that the actual conditions 
of working vary in important particulars from the 
theoretical, the effect of r still plays an important 
part in determining the efficiency. The three chief 
ways of increasing the power of a given engineare : 


» increasing as this increases, 


(1) To increase the amount of compression of the 
charge, which increases the possible thermo- 
dynamic efficiency ; 

(2) To enrich the explosive charge in the cylinder; and 

(3) To lower the suction temperature of the charge. 


That there are natural limits to (2) and (3) is 
obvious, and in (1) the limit’ of compression is 
reached at the point when automatic ignition of the 
charge is caused by the increased temperature due 
to that compression. The effects of the variations 
of these three factors are clearly seen in the Appen- 
dix to the Report of the Committee on the Standards 
of Efficiency of Internal-Combustion Engines. (Pro- 
ceedings, Institution of Civil Engineers, 1905.) 

It is claimed that water injection lowers the 
temperature during the suction stroke, and thus 
increases the charge drawn in; and it is well esta- 
blished that with water injection inuch higher com- 
pressions are possible without danger of pre- 
ignition. Advantage is now being taken of this, 
although, at the same time, it is found that with 
even moderate compressions, a good economy in 
running is effected by water injection. Hence the 
addition of water appears to have some other effect 
than simply that of making greater compressions 
possible. 

Perhaps the greatest advantage of water injection 
is that by its means an engine can run for long 
periods on crude oils without leaving any excessive 
deposit of carbon residuum on the cylinder and 
vaporiser walls. The effect of these residues is to 
clog the valves and cylinders of the engines, 
making necessary frequent overhauling and clean- 
ing. A suggestion has been put forward that the 
water has the effect of preventing the decomposi- 
tion of the crude oils into the lighter hydro-carbons 
and a carbon residue. Colour is given to this from 
the fact that certain makers intimately mix the oil 
aud water before injecting it into the vaporiser. 
At the same time, it is found that other makers do 
not take the same precautions. In the engines of 
at least two well-known firms, the water is drawn 
in through an automatic snifter-valve at a different 
place from the point of oil injection ; in these cases, 
as their vaporisers are at a considerable temperature, 
the time element in the vaporisation of the oil is 
extremely small. Hence, before the oil and water 
have time to intimately mix or affect one another 
in any degree, the oil has been vaporised, and the 
carbon deposit should, if the above theory were 
correct, have been formed. It must be inferred, 
therefore, that the effects of water injection become 
apparent only after the vaporisation of the oil. 

his carbon is deposited in every case either 
within the cylinder itself or within those vapo- 
risers which are quite open to the cylinder. There 
is one apparent exception to this, for it is claimed 
that the vaporiser on the Griffin engine never ex- 
ceeds a temperature of 350 deg. Fahr. However, 
in this case the oil and water are sprayed into the 
vaporiser, and so the oil is chiefly atomised, and not 
vaporised, the full vaporisation occurring in the 
cylinder. At a temperature of 350 deg. Fahr. 
there can be very little vapour drawn from an oil 
of which the flash-point may range from 250 deg. 
to 300 deg. Fahr. 

The carbon deposit, being within the cylinder or 
a vaporiser open thereto, must in all cases be con- 
siderably heated, and is, at one part of the cycle at 
least, raised to a temperature of over 1000 deg. 
Cent., and at such high temperatures a chemical 
reaction is known to take lace between carbon and 
steam. Steam is dissociated into its elements 
hydrogen and oxygen, and these re-act with tle 
carbon to form a mixture of gases. The minimum 
temperature at which measurable dissociation tak«s 

lace is 500 to 600 deg. Cent., which, as is well 
haces, is below the maximum temperature reached 
within the cylinder. Itis apparent, therefore, t!at 
dissociation must occur, liberating oxygen in ‘le 
nascent state. 

At high temperatures carbon has a stronger 
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affinity for oxygen than hydrogen, and the chief 

roduct will be carbon monoxide (CO), while the 
bulk of the hydrogen will remain uncombined till 
the temperature falls. The hydrogen and carbon 
monoxide appear to burn during the later portion 
of the stroke, so that, other conditions remaining the 
same, the engine should develop a greater horse- 
power. That this actually happens has been known 
for a long time, and in explanation it has been 
ascribed chiefly to the physical properties of the 
device. But there is no doubt that a factor in the 
increased efficiency must be attributed to the 
chemical action of the water, more especially as 
this may also account for other two important facts 
—viz, the disappearance of the carbon residuum, 
and the diminished dangers of pre-ignition when 
the compression of the engine is increased. 








THE ROBINSON GOLD-DREDGER. 

WE illustrate on page 685 a new ao Ww 
designed by Mr. A. W. Robinson, M. Am. Soc. C.E., 
which is now being placed in the market by the 
Atlantic Equipment Company, of 111, Broadway, 
New York, who are also located at 26, Victoria- 
street, Westminster. In view of the growing im- 
portance of the business of gold-dredging, and also 
because of its simple design and remarkable perform- 
ance, this dredger merits more than a passing de- 
ecription. 

The introduction of gene ers into the United 
States on a commercial scale dates from 1895. In 
that year a small electrically-operated dredger was 
installed on Grasshopper Creek, at Bannack, Montana. 
This dredger was built from Mr. Robinson’s designs, 
and was the precursor of several others in the same 
locality, all of which did well and made money for 
their owners. These early dredgers represented the 
combination of a dredging apparatus with an hydraulic 
sluice-box, and in both these elements the original sepa- 
rate forms were adhered to. The dredger was of a type 
and construction which had been successfully used by 
Mr. Robinson for river and channel dredging, and the 
sluice-box was that long used successfully by miners in 
hydraulic mining. A type was thus established which, 
improved in detail, has been largely introduced since. 
The elevator type of dredger was soon recognised as 
the most successful one for gold-dredging ; the history 
of many experiments with other types is one of failure. 
Subsequently the New Zealand type of dredger was 
introduced. This differed from the American type in 
having mooring lines instead of spuds and a fine screen 
and tables covered with fine riffles, or fibre, for saving 
the gold, instead of the sluice box. In New Zealand, 
however, the gold is fine, the ground comparatively 
soft or alluvial, and the early dredgers were found 
to be too light for the harder service of the United 
States, and were too cheaply built. Then followed a 
period in which the two types of dredger, American 
and New Zealand, were strengthened and improved 
by their respective makers, until some recent examples 
show such great size and weight of parts that the cost 
is greatly increased. That the durability and the 
cost of repairs are still far from satisfactory in the 
average dredger is shown by the report of the State 
Mineralogist of California for 1905, from which it 
appears that the cost of repairs frequently amounts to 
50 per cent. of the whole operating cost. In a typical 
example, where three dredgers were working together, 
the average operating cost for the three during the 
year 1903 was as follows (per cubic yard) :— 


Dols. 

Dredger crew, power, and operating 
suppli ee wes see oar ne 2.52 
Repairs, labour 0.48 
»» . Supplies 2.58 
Superintendence 0.16 
General expenses ... 0.15 
Taxes and insurance 0.24 


In the present design the aim has been to produce 
the very simplest construction of working parts that 
will accomplish the desired result, and to maintain a 
large margin of strength as well as durability. All 
the best features of both New Zealand and American 
practice have been retained, and complications and 
Weight reduced, as far as possible, by correct design 
and the use of high-grade steel, with as little cast iron 
as possible. The result is a dredger that is light, 
stronc, easily handled, economical to transport and 
erect, and that can be expected to do its work con- 
tinuously and with light repairs. This dredger made 
the remarkable run of 76 per cent. actual working 
time during her trial period of thirty days. The 
total delays thus amounted to 24 per cent. of the 
time, and included all the time lost in adjusting the 
new machinery and correcting small defects, which, 
when once done, would not occur in, so that it is 
expected that in regular work much better time will 


made. This result is stated to be unprecedented for 
redger, and is not rivalled by old-established 


& new d 


than 75 per cent. running-time on account of incidental 
and unavoidable delays. 

The dredger illustrated on page 685 is the property 
of the Gold Bond Dredging Company, m’s 
Bridge, N.C., of which Mr. J. B. Austin is president. 
It is at work in an alluvial flat forming the bottom of 
a low pcm and through which runs a small brook 
which would readily pass through an 8-in. pipe, and 
which keeps the pond supplied. The ground is covered 
with heavy pine timber, which, when cut, yields fuel 
for the dredger, and the stumps are readily dug out 
by the dredger itself. Gold is found in good-paying 
quantities, and is of varying degrees of fineness. 

The hull of the vessel is of wood, and measures 94 ft. 
by 32 ft. by 7 ft. It is very strongly built, and the 
well sides are carried aft the whole length of the boat 
to form bulkheads. There are also steel hog-rods, 
forming two fore and aft trusses. The ladder-frame 
is of steel, and long enough to dredge in 30 ft. of water. 
The buckets are of Robinson’s improved close-connected 
type, of 3 cubic feet capacity each. The back of each 
bucket is of cast steel, the pins are 3 in. in diameter, 
of steel, and the a are of manganese steel. 
These bushings are specially made to slip in or out of 
recesses sha to a half circle, so as to be readily 
renewed. The lower tumbler shaft is of hammered 
steel, and runs in enclosed bearings in the end of the 
ladder-frame ; these bearings also have renewable 
bushings. The upper tumbler is of cast steel, five- 
sided, and is fitted with Robinson’s patent driving 
faces, by means of which the driving power of the 
tumbler is applied directly under the centre of the 
bucket-pins, instead of the usual overhang due to the 
links working on the polygonal faces. The strain and 
wear on both buckets and tumblers is thus greatly 
reduced. The buckets run smoothly at a speed of 
24 per minute. This is equal to buckets of 6 cubic 
feet capacity, of the open-connected type, running at 
12 per minute. The buckets discharge through a steel 
hopper into the revolving screen, which is 4 ft. 6 in. 
in diameter by 16 ft. long. This screen is made with 
interchangeable perforated plates on a steel frame, so 
that the plates can be renewed or replaced without 
taking down the screen. 

The head-frame and driving-gear for the buckets 
and screen are very strong and simple, there being but 
two working shafts and four bearings in the entire 
machinery, including tumbler drive and screen drive. 
Thesé two shafts are the upper tumbler shaft and 
secondary, or pinion, shaft. The main gearing is of 
steel, and a steel-rimmed pulley of large diameter on 
the end of the pinion shaft is directly belted to the 
main engines on deck. The revolving screen is driven 
from the secondary shaft which passes directly above 
it. On the screen is a cast-steel spur-gear of 2-in. 
pitch and 6-in. face, which also has a flange or roller- 
path attached to it. The screen is mounted on ad- 
justable steel rollers running in dirt-protected bear- 
ings. An adjustable friction-clutch is provided at the 
main pinion, and will slip in case of sudden strain ; 
but the bolt transmission also furnishes a safeguard in 
this respect. 

The main engines are of 50 horse-power, of vertical 
marine type. In this case they have two high- 
ressure cylinders for the sake of simplicity, as wood 
uel costs only the labour of cutting it—about 1 dol. 
per cord. For situations where greater economy of 
steam is important, these engines can, of course, be 
made compound-condensing. The main engines are 
handled entirely by the operatur on the upper deck, 
Here he has a full view oF his work, and can see the 
buckets -for their whole length, and the tailings, 
conveyor as well. 

The winch is on the main deck directly under the 
operator, so that the levers for its various motions 
can be conveniently placed. It has six drums, each 
with an independent friction-clutch and brake, as 
follow :-—One load Ban, one ladder-hoist, two forward 
side-lines, and two after side-lines. By means of 
these steel- wire rope-lines the position and feed of the 
dredger is under perfect control. : 
The water supply for the screen and tables is 
furnished by an independent centrifugal pump with 
10-in. discharge, and directly connected to its own 
engine. 

Steam is furnished by one boiler of the Worthing- 
ton water-tube type, of 125 horse-power. It is espe- 
cially adapted for burning inferior wood, as the fire- 
box is large and roomy, and covers the entire bottom 
area of the boiler. The boiler has a steam and water- 
drum of sufficiently large dimensions to avoid sudden 
fluctuations of pressure and water-level, and has 
proved very satisfactory in service. The consumption 
of green pine wood will run from 2 to 24 cords per 
shift of 12 hours steady working. This is sufficient to 
show the remarkable economy of this dredger. Assum- 
ing the actual output of the dredger to be 1000 cubic 
yards per shift of 12 hours (which is half of its theo- 
retical rate, and is a low average in practice), and the 
cost of fuel to be 24 cords of wood at 1 dol. per cord, 
we have a fuel cost of } cent per cubic yard of material 
handled, 


the after deck under a distributing-box of special 
design, by means of which the wash from the entire 
length of screen is mixed and distributed uniformly 
to the tables, To save a high percentage of gold re- 
quires, first, thorough washing of the gravel ; second, 
proper concentration; third, thorough mixing and 
even distribution of the concentrates over the tables ; 
and fourth, a riffled surface on the tables that in area, 
slope, and type of riffle is well adapted to the parti- 
cular material to be dealt with. A correct under- 
standing of the _——- of gold-washing is necessary 
as well as a correct diagnosis of the local conditions 
to be met. What will suit one locality may be a 
failure in another. The system of tables adopted in 
this dredger is a flexible one that can be adapted to 
any material, and any kind of riffle. There are twenty- 
eight tables, each 14 ft. by 8 ft., or a total surface of 
336 square feet. In addition there are 94 square feet 
of riffles in the distribution and tailings sluices, or a 
total of 430 square feet of riffle surface. 

To carry off the coarse tailings a stacker or tailings- 
conveyor 70 ft. long is employed. This is of the 
rubber-belt type, driven by an independent engine. 
The belt is 30 in. wide, and the end of the conveyor 
is 25 ft. high above the water-level. In operation the 
entire dredger is easily controlled and works smoothly 
and well. The load of all the parts is well balanced 
= he hull, so that it sits level at a uniform draught 
0 « t. 

The increasing use of the dredger for working low- 
lying and low-grade alluvial ground has opened up a 
wide field for this class of mining. Formerly ground 
that would not pay over 25 cents a cubic yard was 
not considered profitable, and this is probably still 
true in the far north and in localities where freight, 
fuel, and labour are expensive ; but under ordinary 
conditions, ground which was formerly thought worth- 
less can now be worked at a profit. With proper 
business rane and thorou rospecting, gold- 
dredging becomes one of the safest Kinds of mining. 








Spanish Metatiurcy.—The metallurgical production 
of Spain last year amounted to 981,697 tons, as com 
with 886,378 tons in 1904, showing an increase of 95,319 
tons last year. The total of 981,697 tons, representing 
the output of 1905, was made up as follows :—Pig, 
383,137 tons; Bessemer steel, 113,664 tons; Siemens 
steel ingots, 124,263 tons; raw iron, 52,250 tuns; and 
refined products of various kinds, 308,413 tons. 





FRENCH TRANS-ATLANTIC NAVIGATION.—The operations 
of the French General Trans-AtlanticCompany for last year 
resulted in a profit of 438,633/., or 107,7447. more than in 
1904. It is proposed to write down the fleet to the extent 
of 29,600/., to write down the first establishment account 
to the extent of 26,000/., to write down the premises’ 
account to the extent of 18,000/., to devote 48,000/. to the 
pepenas of a dividend of 6s. per share, to transfer to tLe 
re ineurance fund 48,000/., and to carry forward 1833/. 
Go.p.—The value of the gold imported into the United 
Kingdom in April amounted to 3,930,119/., as compared 
with 3,337,181/. in April, 1905, and 2,887,147/. in April, 
1904. The pare old-producing colonies figured in 
these totals for the following amounts :— 





Colonial Group. ' April, 1906. April, 1905. April, 19C4, 
£ &£ & 
British South Africa 1,667,693 1,300,624 973,861 
British India 5° 250,919 622,513 226,551 
Australasia 507,052 318,625 | 300,055 


A feature in last month’s gold imports was the receipt of 
1,015,527/. from the United States, as compared with 
752,412/. in April, 1905, and 636,633/. in April, 1904. The 
value of the gold imported in the four months endin 

April 30 this year was 23,248,439/., as compared with 
18,148,5577. in the corrrsponding period of 1905/., and 
16,040,524. in the corresponding period of 1904. The 
imports of colonial gold figured in these totals as follows: 





Colonia] Group. 1906. 1905, 1904. 
£ £ £ 
British South Africa 7,625,561 6,265,120 | 4,816,970 
British India ee 1,€88,892 2,780,882 3,989,338 
Australasia .. 3,910,394 1,658,674 | 1,650,676 
400 Nil | N 


The increase in the South African deliveries has been 
very marked during the last two years, and this is no 
doubt the result of the introduction of Chinese labour, 
which has been so severely criticised in some quarters. 
The receipts of gold from the United States have been 
upon a much heavier scale this ~ having amounted to 
6,259,723., as compared with 3,206,065. and 3,298,0937. 
in the corresponding periods of 1905.and 1904 respec- 
tively. The value of the gold exported from the United 
States to April 30 this year was 12,722,964/., as compared 
with 8,475,363/. in the corresponding period of 1 and 
10,430,478/. in the corresponding period of 1904. The 
ex to France for the ye of commercial 

ces amounted in the first four months of this year 
to 3,160,512/., as compared with 3,644,586/. in the first 
four months of 1905, and 2,753,080/. in the first four 
months of 1904. There has also been a export 








d 


redgers on regular runs, which seldom average more 


The gold-saving tab!es are arranged on both sides of 





movement to the United States this year, the shipments 
to April 30 having been 3,515,200/, (3,218,7002. in pri). 
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CHAIN-MAKING MACHINERY.* 
By Emite Leone (Couillet). 


Ir would serve no useful purpose to retrace the history 
of the many complicated and costly processes of chain- 
making by machinery. All these processes were of short 
existence, and possessed hut slight interest. In ordes 
clearly to appreciate the advantages gained by the Lelotig 
system, it is merely necessary “brieftv to describe the 
usual methods of chain-making. The chain-maker, 
helped by one or more strikers, first cuts off the bars of 
iron in lengths a little longer than the ultimate length 
of a link. The bar isthen heated, and bent on the anvil 
to the form of a U. The ends of the U are again re- 
heated and hammered to the form required for welding. 
They are brought to a welding heat and welded by hammer 
on the anvil, The chain is then made to standard by 
means of stamps and dies, by hand. The slowness and 
imperfection of the system are clear, and many attempts 
have been made to improve the conditions and to avoid 
the danger resulting from scarf welding, which consti- 
tutes a weak point in every link. In 1881 Mr. Oury eut 
from rolled bars of cruciform section links of chain; but 
the process was complicated and was soon abandoned. The 
links so formed were coupled together by scarf-welded 
links. In 1816 Samuel Brown and Philip Thomas 
patented a system of making spiral links. Oury utilised 
this invention, and made his coupling-links exactly like 
an open key-ring. After coupling, by welding, he was 
enabled to make chains of any length. In 1889 Arthur 
George Dufaud Crawshay, of Middlesex, pone a 
machine for making open spirals destined to form links. 
The links were made of an oval form in a machine, and 
after interlocking with finished links, were welded in dies 
of the necessary shape. A Belgian company made a 
machine for interlacing the open spiral links with finished 
links and finishing the same. The process was long and 
costly, requiring considerable labour to attend to the 
various machines. There were :— 


a. Machine for preparing spirals. 

b. Interlacing and forging machines. 

c. Machine for bendin; the links oval. 
d. Various furnaces for above machines. 


The above show that the chain-making operations have 
not been reduced in number, but only aided by a series 
of machines. 

In order to remove the disadvantages and to avoid the 
cost and waste of time resulting from the preparation of 
a helix, the successive convolutions of which are opened, 
the heating and subsequent passing through and linking 
with the —- link, the author forms the links, not by 
the aid of a helix or spiral pre in advance; but by a 
simple bar of metal cut to the required length. The bar, 
heated and introduced into the machine, forms at once a 
link of spiral form linked to the preceding link. This 
rough link is formed on the anvil of the machine, welded, 
made to standard. and bent oval without removing from 
the machine and without reheating. The process of 
manufacture is as follows :— 

A bar (Fig. 1, annexed) of the calculated dimensions to 
form a link is prepared. The bar is heated and introduced 
into a machine which forms in one operation the rough 
link (2), which, at the same time, is linked to the finished 
link (3), as shown by Figs. 2 and 3. In order that the 
small bar nay be at once and in a single operation formed 
into a finished ring, passing through a ring previously 
made, a machine is employed, which consists essentially 
of a cap (4, Figs. 4 and 5). This cap is placed on the 
anvil (6) of a forging-machine, enclosing two rollers, one 
of which (23) acts on the interior of the link being formed, 
the other (22) acts as a guide on the outside of this same 
link. The cap is provided on the face, which rests on the 
anvil, with recesses, in which are rollers (14, 15, and 
16) which project from the face of the anvil; The cap is 
also provided with an inclined passage (29) leading be- 
tween the rollers (14 and 23) into a circular passage 
formed by the cap and the different rollers. Figs. 6 and 7 
show how the bar is wound, 

The cap can be raised or turned aside on a hinge to 
permit of the ring, formed on the anvil between the 
rollers (14, 15, and.16), being welded and stamped. After 
they have been used in forming the link, the rollers (14, 15, 
and 16) projecting above the anvil can be brought nearer 
to or further from the work by the attendant, so as to 
enable him to make either a continuous chain or separate 
links, as required. 

Two attendants are required to work the machine, one 
to introduce the bar to be made into a link, and the other 
to regulate the forging-machine, and give the link an oval 
form. Figs. 8 to 10, page 689, show a machine with a steam- 
hammer for the manufacture of chains from 8 to 26 milli- 
metres in diameter. Any suitable hammer, such as a 
steam-hammer, a spring-hammer, or a pneumatic hammer, 
may be employed. The machine consists of a frame in 
three parts: the base (5) on which the anvil (6) rests, and 
which encloses the gearing of a part of the spiral-forming 
mechanism ; a bracket (7) for su pte a forging-hammer ; 
an extension (9) of the base with outer bearing of drivin 
sbaft (10), with fly-wheel (11) and driving pulleys (12 an 
13), The gearing enclosed in the base drives three vertinal 
rollers (14, 15, and 16, Fig. 5), which pass through open- 
ings provided in the anvil. 

he rollers can be operated, according to the stages of 
working, either by a counterweight (17, Fig. 9) or by a 
hand-lever (18), in order to bring them nearer to or farther 
from the centre of the anvil, as required: For this purpose 
o- are connected together by a system of links (19, 20, 
and 21, Fig. 10), which cause similar movements of the three 


* Paper read before the Iron and Steel Institute, 
May 11, 1906, 


rollers following the movements of the guides, {which 
slide in openings provided in the upper‘part of the base. 
The cap (4) is held in position on the anvil, and encloses 
two rollers (22 and 23), one of which acts on the interior of 
the link to be formed, and the other serves as a guide for 
the formation of the spiral, as before stated. 
. Two hydraulic cylinders are fixed to the part bolted to 
he top of the base, and are worked, by means of a small 
accumulator, by a pressure pump (26, Fig. 8). The pistons 
of these cylinders are provided with heads, in the form of 
dies (27 and 28) of the required shape to hold the links, 
when made, in a suitable position, and to ovalise the 
links to the required size. Motion is imparted to the 
rollers enclosed in the cap by spur-wheels, and their 
retary motion is correlated to that of the rollers which 
pass through the anvil. When the cap is raised to allow 
forging, a special mechanism retains the ring link on 
the anvil; this is necessary. as the link might other- 
wise stick in the passage and be removed with the cap. 
After this the machine is set in motion, and a heated 
bar is introduced into the passage (29, Figs. 4 and 5), and 
in a fraction of a second it is moved forward, bent, and 
caused to pass through the preceding link, so as to form 
the required ring-link. The cap is moved on a hinge 
(shown in Fig. 11, page 689), and a few strokes of the 
power-hammer suffice not a to forge the ring, but to 
stamp it toa round form. The chain is then displaced 
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the length of a link, and is bent oval by the hydraulic 
piston heads, and held in position for the passing through 
of a new link, the manufacture of which is proceeded with 
forthwith. 

The fruitless attempts to suppress the welds in the 
links of a chain have already mn alluded to. In no 

rocees where the ring is formed by rolling a bar into a 
pelix has this been satisfactorily realised, while the weld 
is distributed over the whole contour, instead of bein 
localised ata single point. It is clear that chains weld 
in this manner cannot be termed weldless chains. This 
weld gives, however, considerable security when the 
surfaces brought together ure clean. are at the requisite 
temperature, and are worked rapidly. 

It must be mentioned, however, that chains formed of 
links made by the multiple superposing of a bar or sheet 
of metal rolled into peer or helix forms have riot yet 
received the sanction of practice, and the effects of wear 
have not yet been determined. Many chain-manufac- 
turers hesitate to abandon established methods of chain- 
making and to embark their capital in new machinery, 
and their hesitation is, toa certain extent, justifiable. O 
jections will disappear when a machine is found to manu- 
facture not only links of the type actually arya ny by all 
chain-makers, and of an improved quality, but also chains. 





The Lelong machine can effect these operations econo- 



















mically. The machine described makes, with the same 
facility, links of all dimensions, of any length or section, 
and of the desired convolution. If, therefore, for any 
special reason a chain-maker employing the Lelong 
machine desires not to produce spiral links as described, 
he can, by diminishing the length of the bar, by increasing 
the section to that of the link to be made, and by scarfing 
the ends, manufacture chains by machinery, in a single 
heat, and by using only one machine; the links of such 
chains are made by a single convolution of the bar, and 
are of the type accepted in all countries for marine pur- 


The great simplicity and rapidity of manufacture, 
together with the low cost, are not the only advantages 
of the machine when making chain of the ordinary 
type. The length and section of the scarfing of the 
ends is carefully studied, and assures a large welded 
surface. The rapid contact of the surfaces to be welded, 
which are at equal temperatures resulting from the 
method of rolling, the energetic forging on the anvil 
under the rapid attion of the power-hammer working 
on the whole surface of the weld and the link, ensure 
superior quality in the product. Experience has shown 
that, by reason of the bars ene 8 shorter, and only 
requiring careful heat treatment at the ends, the heating 
is easier and more regular than when the whole lengths of 
bars for making links by successive convolutions have to 
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be heated. By studying the various conditions of working, 
not only marine chains, but also small chains for pulley 
blocks, and for the ordinary requirements of trade, can be 
made with the machine. 

Figs. 12, 13, and 14 show a round bar (this section may 
be square or of any other form) used for forming a link to 
pass through the link already manufactured, according to 
the second method, on the anvil of the machine. _ 

Figs. 15 and 16 show the eurgrive Cy eee of 
making a chain link by thé-secOnd method by using a 
square bar: A js the bent link; B the link welded and 
forged; C thelink ovalised and finished. This description 
clearly indicates that two skilful attendants can turn out 
a considerable number with a machiné of this construction. 
The framing is of cast steel, and very massive. 

The framing weighs about 50 per cent. of the total 
weight (about 34 tons) of the machine. All the machine 
parts are of steel, the bearings of hard bronze, and the 
gearing wheels are machine-cut. The power-hammer, 
the driving pulleys, and the fly-wheel are of cast iron. 
The working parts are all accessible for fitting and repairs, 
and the machine only occupies a 8; of 3 ft. 6 in. by 
5 ft.2in. The accumulator is a horizontal hydraulic 
cylinder, and only occupies a space of 1 ft. 7 in. by 
4ft. 1lin. The small space occupied by the machine 
permits of its erection on board repair-sbips. ’ 

Hand-made chains, costing 12/. 10s. per metric ton, 
can be made by this method for 8/. 10s. This represents 
= economy of 4/, per ton in favour of machine- made 
chains. 

In an interesting paper, read before the Society of 
Belgian Engineers, Eugtne Francois states that the chain- 
maker requires one helper for chains from § in. in diameter, 
two from 12 in., and three from 1 in. and above. While 
the Lelong machine produces, according to the diameter 
of the chain to be made, a number of links which 
diminishes only to a slight extent with the increase In 
diameter of the chain, the author states in the above- 
mentioned sageet that a chain-maker with his he!pers 
can make by d 13 links of Zin., or 6} links of 1}-in. 
chain in one hour. The Lelong machine can make from 
100 to 120 links of §-in. chain per hour. 

In making chains of larger dimensions the economy 
would be even more marked. Ordinary chains are quot 
in Belgium at 13/. 10s. to 14/., and in France at 1°/. to 
132. 10s., and calibrated chains at 15/. to 16/. per metric 
ton. The introduction of chain-making machiners is of 
considerable interest owing to the large quantity of «hain 
employed ; America produces for her home consumption 
alone 50,000 tons yearly. — 

Numerous tests of chain manufactured by the new 
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of 
which are united or continuous, have shown a breaking 
strength equal to 80 per cent. of that of the metal em- 


process of spiral links, the successive convolutions 


ployed. In other words, with the same material, chains 
made by the new process are 20 to 25 per cent. stronger 
than the best chains manufactured by the usual methods. 

In order to obtain the same strength, iron of a lower | 
grade may be employed. The increasing demand for | 
stee] has reduced the production of the special brands of | 
iron for chain-making, and Swedish iron at a high price | 
has to be used. On the other hand, steel-works now pro- 


employed for chain-making by machinery as descri 


duce extra mild steel, which can with perfect am hy 


The vse of these steels for chains made by hand would | 
Extra mild steel has all | 


hot give the necessary security. 
the physical properties of Swedish iron, and its cost 
differs little from that of best iron, 
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Topmorpgen.—Mr. A. A. G. Malet held a local Govern- 
ment Board inquiry at Todmorden on Thursday, into an 
application by the Todmorden Town Council, for power 
to borrow an additional 22,000/. for the purposes of sewage 





British Ene@ingertnc Stanparps Copep Lists.— 
These lists are published by Messrs. Robert Atkinson 
(London), Limited, 10, Essex-atreet, Strand, W.C., by 
authority of the Engineering Standards Committee. 
Volume ITI. deals with the committee’s findings on 
copper conductors and the thicknesses of di-electric 
ro sel material, standards for electric machinery, 
tubular tramway poles, and trolley groove-wire, all of 





which are carefully coded. The reports and specifications 
are also coded, the book giving further a very complete 
engineering and commercial code. 


Tue New Tyne Baivcr.—The new Tyne bridge of the 
North-Eastern Railway Company bas four spans. The 

irders are of steel, resting on the north and south banks. 

he span on each side of the centre pier is 300 ft, long, 
that from the north pier to the abutment is 232 ft., and 
that from the south pier to the abutment on the Red- 
heugh bank is 191 ft. The sides of the bridge are of 
plain latticework, 27 ft. deep, with the usual bracing 
and struts. The parapets are of steel. The underside of 
the bridge gives a clear height of 87 ft. above high-water 
level, and this is sufficient to admit of the passage of the 
largest steamer launched at the Elswick yard higher up 
the river. Provision is made on the bridge for four sets 
of rails, carried on way-besms. 





Compression OF Sree. Incots IN THE MOvuLt: 
Erratsa.—In our publication of Mr, Capron’s paper on 
**Compression of Steel Ingots in the Mould,” read at 


the recent meeting of the Iron and Steel Institute (sce 
page 667 ante) the illustrations ‘were inadvertently 
wrongly numbered. Figs. 1 and 2 on e 668 repre- 
sent respectively an elevation and plan of an 8000-ton 
ress, and Figs. 3 and 4 an elevation and a plan of a 
F000-ton press. Therefore, to make the description 
correct, Fig. 1, mentioned on page 667, should be read 
as Figs. 1 and 2, whilst Fig. 2 should be read as Figs. 3 
and 4. In Mr. Capron’s reply to the discussion on this 
paper (see page 642 ante) the word “although” on line 
33 of the first column should occur after the words “‘on 
the contrary,” and not before these words, as in our 
report. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 9. 

Tue tide is now turning in favour of structural 
material for bridges, buildings, warehouses, and exten- 
sions to manufacturing plants. It looks to-day as if 
the May business would amount to about 70,000 or 
80,000 tons. An immense plant is to be built at 
Gary, Ind., by the United States Steel Corporation, 
which will be the largest steel plant in the world. 
on for the preliminary work will be placed this 
month. 

One of the stimulating features of the situation is 
the enquiry from various agricultural implement - 
manufacturing sources for large supplies of material 
for implements. The agricultural situation is very 
encouraging, and the industries manufacturing mate- 
rial for implement-manufacturers expect a very large 
volume of business. There is some scarcity of char- 
coal pig iron owing to the placing of large orders 
recently. 

At last the fuel situation has been cleared up by the 
action of the anthracite miners, who on Saturday 
agreed not to strike, but to accept a continuance of the 
old terms for a period to be determined at a confer- 
ence to be held with employers this week. The coke 
situation is also in a satisfactory condition, and the 
entire coke-producing capacity is fully employed. 

May 16. 

The rush for steel rails still continues. It is reported 
to-day that the Illinois Steel Company has already 
sold its entire capacity for next year. Trustworthy 
estimates, however, do not warrant this conclusion. 
The actual orders for steel rails for 1907 delivery up 
to yesterday, foot up 522,000 tons, and there are tully 
600,000 tons under negotiation. The Pacific roads are 
expected to take ,000 tons as soon as they can 
secure the acceptance of orders. Last week the 
American Bridge Company booked orders aggregatin 
600,000 tons of structural material. The Chicago an 
North-Western is in the market to-day for between 
4000 and 5000 tons of fabricated steel for bridges. 

The New York Central Railroad is negotiating this 
week for 26,000 steel-frame cars, and the Pennsylvania 
Railroad expects to definitely close its big order for 
23,000 cars. The Chicago, Burlington, and Quincy 
Railroad is in the market for 2000 cars. To construct 
these cars there will be required 510,000 tons of shapes 
and plates. 

Orders are already coming in from San Francisco 
for building material of all kinds. Orders have bsen 
placed at Chicago for 8000 tons of galvanised roofing. 
The Tin-Plate Corporation has closed about 15 per cent. 
of its sheet-mills for this month. The reason is the 
high price of pig tin. The large quantities of tin-plate 
in the market are being rapidly Tegune of. 

Daring the past few days the Kepublic Iron and 
Steel Company bought 20,000 tons of mer pig for 
June shipment at 17.25 dols. The Steel Corporation 
will want 11,000 tons for June, which will make its 
consumption for the second quarter of the year 100,000 
tons, ‘here is also a heavy demand for basic pig. 
Large sales of billets have been made at 26.50 dols. ; 
open-hearth billets are 29 dols. Thesupply of iron and 
steel plate is at present equal to market requirements, 
and the orders coming in are for small lots. The 
sheet, galvanised, and corrugated iron mills are 
gathering up a great deal of business, most of 
which is coming from the Pacific Coast. The hard- 
ware manufacturers are also securing a great deal 
of business for all kinds of builders’ hardware. Orders 
are also coming in for the wire-rail mills, and the de- 
mand is influencing the pig-iron market to some extent. 
This activity will continue for a long time to come, 
The event of the week has been the speculative adyance 
in pig tio. The market has been in an excited con- 
dition for several days, Local importers and dealers 
have raised their prices to 45.75 dols. in sympathy 
with the advance in London. Domestic smelters are 
obliged to make pa, purchases. Receipts of pig tin 
at Atlantic ports so far this month are only 1057 tons, 
while the amount afloat is only 1835 tons. 








GASOLINE AND Exveocrric Cars.—The Kuhlman Car 
Company has completed a gasoline electric car for the 
Lake Shore and Michigan Southern Railroad and a 224- 
horse-power gasoline engine in connection with the electric 
Doane which furnishes motor power for the car. It is 
designed for a speed of 65 miles an hour. The machinery 
is placed beneath the car, and its passenger - carrying 
c.pacity is not lessened ; like the ordinary electric car, it 
can be worked from either end. 





Tue Heart Resorts Deve.opmENtT AssoctaTion.— 
This association, whose offices are 2, Gray’s Inn-road, 
E.C., have sant us specimen copies of their illustrated 
booklets on Deal, Woodhall Spa, and Weston-super- 
Mare, which give views of these resorts, historical and 
general descriptions, and information for the use of 
visitors. They have now y similar booklets which 
apply to a number of resorts throughout the country ; 
free copies of said booklets are sent on application, ad- 
dressed to the town clerk of the respective districts or 
boroughs. 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning, 
when the pig-iron market opened, a firm tone prevailed. 
Cleveland warrants were done at 50s. 104d., 50s. 11d., 
and 503. 94d. cash, 51s. 3d. and 51s. 14d. one month, and 
51s. 34d. for July 2. At the close there were sellers at 
503. 10d. cash and 51s. 2d. one month. Hematite was a 
shade easier, and dealing took place at 663. one month, 
with closing sellers at 663. 3d. one month. In the after- 
noon prices experien a reaction, and Cleveland war- 
rants changed hands at 50s. 6d., 50s. 74d., and 50s. 7d. 
cash, and at 5ls., 50s. 94d., 503. 114d., and 50s. 11d. one 
month. The closing quotations were 503. 8d. cash and 
503. 114d. one month sellers. Hematite was done at 
653. 6d. and 65s. 9d. eighteen days, and the total turn- 
over for the day was 20,000 tons of Cleveland and 2500 
tons of hematite iron. On we morning the market 
was rather better in tone, but the total business only 
amounted to about 4000 tons of Cleveland warrants. These 
were done at 503. 9d. and 50s. 94d. cash, 50s. 10d. seven 
days, 51s. 1d. one month, and 51s. 8d. three months, with 
closing sellers at 503. 10d. cash and 51s. 14d. one month. 
Scotch warrants, which have not been quoted for some 
weeks, were quoted at 56s. 2d. cash sellers, but buyers would 
only offer 55s. 94. Hematite was idle. In the afternoon 
the market was weak, and Cleveland warrants dropped 
to 503. 74d. cash, and from 503. 11d. to 503. 10d. one 
month. ‘The transactions again amounted to about 4000 
tons, and the closing quotations were 50s. 7d. cash and 
503. 10d. one month sellers. Hematite was quoted 
65s. 11d. one month sellers, but no business was done. 
On Monday morning there was an improvement in price, 
and about tons of Cleveland warrants changed hands 
at 503. 74d., then 502. 10}d. cash, and at 50s. 114d. one 
month, and at the close sellers quoted 503. 11d. cash and 
51s. 24d. one month. There were buyers of hematite at 
65s. 9d. one month and 66s. 6d. three months. The 
settlement prices were: — Scotch, 563.; Cleveland, 
50s. 10hd.; hematite, 653. 74d.; and Standard foundry 
iron, 5s. 9d. At the afternoon session some 5000 tons of 
Cleveland iron were done at from 50s. 104d. to 503. 9d. 
casb, and at 51s. 1d. one month, and at the close of the 
day the quotations were under the best, at 503. 9}d. 
cash and 51s. 04d. one month sellers. Buyers offered 
503. 84d. cash and 50s. 114d. one month. On Tues- 
day morning the tone was weak, but showed ~ 
of improvement, and the session closed fairly steady. 
Cleveland warrants opened at 50s. 74d. cash and 
firmed to 503. 94. cash, closing at 50s. 94d. cash sellers, 
while forward iron was dealt in at 50s. 11d. one month, 
and closed at 51s. 1d. sellers, with buyers over at 51s. 04d. 
one month. The turnover amounted to about 5500 tons. 
Hematite was quoted 653. 6d. cash and 65s. 10d. one 
month sellers. In the afternoon the market was again 
rather better, but the dealings continued on a small scale. 
The total business consisted of nearly 6000 tons of Cleve- 
land warrants at 503. 94d. to 503s. 104d. cash, and 51s. 04d. 
to 51s. 14d. one month, and closing sellers quoted 50s. 11d. 
cash and 5ls. 2d. one month. There were buyers of 
hematite at 633. 34. cash, but no transactions we;ze re- 
cordei, When the market opened this (Wednesday) 
morning, the tone was easy, and after Cleveland 
warrants had been done at 51s. cash, dealing took place 
at 503. 10d. cash and 51s. 34d. one month. The business 
amounted to tons, and the closing quotations were 
503. 10d. cash and 51s. 14d. one month sellers. At the 
afternoon session Cleveland warrants were firm, and deal- 
ing took place at 50s. 10d. and 50s. 104d. cash, and 51s. 2d. 
and 51s. 24d. one month, The turnover was small 
and consisted of 3500 tons, and the closing quo- 
tations were 503. 11d. cash and 5ls. 24d. one month. 
Hematite warrants were rather better, and one lot 
changed hands at 65s. 74d. cash, and at the cluse 
sellers quoted 65s. 9d. cash. The following are-the market 
uotations for makers’ (No. 1) iron:—Clyde, 65s. 6d. ; 

alder and Gartsherrie 663.; Summerlee, 68s. ; Langloan, 
69s.; and Coltness, 73s. 6d. (all shipped at Glasgow) ; 
Glengarnock (shipped at Ardrossan), 663.; Shotts 
ee at Leith), 66s.; and Carron (shipped at Grange- 
mouth), 68s. 

Sulphate of Ammonia.—The market for sulphate of 
ammonia continues very quiet, and 12/. 23. 6d. per ton 
for prompt business, Glasgow or Leith, is the figure at 

resent named. The amount shipped last week from 
Eeith was only about 8 tons. 


Scotch Steel Trade.—A steady business is at present 
passing in the Scotch steel trade, and makers are also 
experiencing a very fair inquiry for new material. No 
change can yet be reported with regard to angle-mills, 
but the plate-mills sre still going at full pressure. A 
local firm of steel-makers has just fixed up an order for 
5000 tons of ;',-in. steel for pipe-making purposes. This 
quantity is for Western Australia. No alteration has 
lately been made in selling prices, which are firm at the 
last official list, as fixed at the makers’ meeting. 








Tue Royat AGRICULTURAL Socrety’s GROUND AT Park 
Royat.—The hopes of the committee of the Royal Agri- 
cultural Society, that Park Royal, which has been aban- 


doned as a show ground, would sell by auction for atleast} 


30,000/., were not realised on Tuesday last, when the 
property was put up for sale. The bidding commenced 
at 5000/., which was not treated seriously by the auctioneer. 
The next offer was 10,000/., and the bids finally reached 
23,000/., when it was announced that as there were no 
further offers, and as the reserve price of 30,0007. had not 
been reached, the property would not be sold. This does 
not look promising for the disposal of Park Royal at 
anything fike a fair figure; but its value as a building 








site may, of course, increase as time goes on. 





| sponding period of 1905. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesd:y. 

Visit of the Colonial Chambers to Sheffield.—The Sixth 
Congress of the Chambers of the Empire is to be held in 
London in July. Over 200 representatives, incl. ling 
ladies, propose to visit Sheffield, and they are pron:ised 
a very hearty reception. They are to be entertained to 
a luncheon, to visit various works, and, in the evening, 
the Lord Mayor and Lady Mayoress will give a reception 
at the Town Hall. 

The Hallamshire Steel and File Company.—This com. 
pany made last year a net profit of 3397/. 18s. 4d., and there 
was brought forward 2040/7. 16s, together 5438/. 14s. 4d, 
They recommend a dividend of 22s. 6d. per share, and to 
carry forward 2063/. 14s. 4d. 


The Parkgate Iron and Steel Company.—The directors 
of this company have issued a report of their proceedings 
up to the end of March. The gross profit for the year 
is €0,984/. 12s. 21., and there was brought forward 
12,590/. 33. 7d , together 73,574/ 153. 9d. They propose 
a dividend equal to 104 per cent. for the year, tcgether 
with a bonus of 1s. 8d. per share, to write off 12,000/. for 
depreciation, and carry forward 4768/. 10s. 4d. They 
propose to make a call on the shares equal to the bonus, 
Ihe directors report that their new blast-furnaces have 
been working with satisfactory results, and that the 
works generally have been well employed. 


Tron and Steel Trades.—In the iron trade prices remain 
steady, and there is more buying ahead than was the case 
afew weeks ago. Consumers were then holding cff in 
expectation of easier terms, but of that there is no prob- 
ability at present. The demand for Derbyshire quali- 
ties is beyond the means of supply, and much more could 
be sold than is available. There is a well-sustained de- 
mand for Lincolnshire qualities at full prices. The 
finished iron works are well employed, and there is con- 
siderable difficulty in securing deliveries. The heavy 
business that is on hand for railway material is causing 
an exceptionally large demand for Bessemer, Siemens, and 
similar steels, and furnaces are working full time. Quo- 
tations are very firm. There is movement in some of 
the lighter branches. Leading houses manufacturing 
machine knives of all descriptions report that the demand 
has improved, and they are doing steady trade. Average 
season sales in field and garden tools are going on, but it is 
feared owing tothe weather they will soon ke over. 


The South Yorkshire Coal Trade.—A feature in the 
coal trade is the further decline in the demand for house 
qualities, especially the more expensive. At the same 
time South Yorkshire owners of soft-coal pits have been 
unusually successful in securing gas companies’ contracts. 
Indeed, some owners have practically booked all their 
output to the end of the year. The weight of steam coal 
going to the ports keeps up remarkably well, and pits 
are fully employed. There is a well-sustained call for all 
classes of common fuel, the cheaper sorts going off freely. 
The makers of steel cokes have fully overtaken the 
demand, and quotations are easier. A gocd business is 
being done in blast-furnace cokes. 








Tue IncorporaTeD Municipa Execrricat Associa- 
TION.—The eleventh annual convention of this associa- 
tion will be held in London this year, from June 18 to 
June 23, the head-quarters being the Great Central 
Hotel, Marylebone. The titles of the papers to be read 
comprise :—‘‘ Steam Turbines,” by Mr. | al Baynes ; 
‘The Commercial Development of Electricity Under- 
takings,” by Messrs. S. E. Fedden and H. C. Bishop ; 
‘*The Relative Economies of Electric Supply from 
Small Local Stations and from Power Companies,” by 
Mr. J. F. C. Snell; *‘ Live Steam Heat Feed-Water; its 
Effect on the Output and Efficiency of Steam-Boilers,” by 
Mr. G. Wilkinson ; ‘‘ The Efficiency of Steam Plant,” by 
Mr. W. H. Vignoles; ‘‘The Supply of Power to Tram- 
ways from Small Stations,” by Mr. S. J. Watson; and 
there is in addition the Presidential Address, by Mr. J. 
E. Edgcombe. During the week the association will visit 
the Chelsea Power-Station of the Underground Electric 
Railways Company, the Chiswick station of the London 
United Tramways Compeny. the Bow station of the 
Charing Cross, West End, and City Electricity Supply 
Company, and the London County Council station at 
Greenwich. 


Soutn Araican GoLp Minixe.—The value of the gold 
raised in the Transvaal and Rhodesia combined, in the 
first four months of this year was as follows :— 











Month. | Transvaal. | Rhodesia. Total. 

£ | £ £ 
January 1,820,739 182,537 2,003,276 
February 1,731,664 161,657 1,893,321 
March ee és .. 1,884,815 | 189,439 2,074,254 
April .. oe a -» 1,865,785 180,298 2,046,083 


' 


The corresponding values in the first four months of 1905 
were :— 


Transvaal. Rhodesia. Total. 





Month. 
£ £ oe 
January 3s .. 1,568,508 138,342 1,706,850 
February ..  .. «. 1,545,871 128,057 1,673, 4° 
March”. : .. 1,698,340 148,440 1,846,750 
April .. ,695,55¢ 149,889 1,845,439 


It follows that the aggregate value of the gold raised in 
South Africa in the first four months of this year was 
8,016,934/., as compared with 7,072,497. in the corre- 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.— Yesterday there was a 
moderately good attendance on ‘Change here, and the 
market was cheerful and rather animated. he con- 
tinued excellent shipments—which this month promise 
to be the best on record—had an undoubted beneficial 
influence on the market. Buyers came forward poy 
freely. In theearly part of the day No. 3 g.m.b. Cleve- 
land pig changed hands at 51s. f.o.b., but towards the close 
of the market nothing under 51s. 3d. was named for the 
ruling quality, and makers were not at all keen about 
doing forward busine:s, as they believe that a still higher 
rice will rule in the near future. No. 1 was 52s. 9d.; 
Ko. 4 foundry, 50s. 6d. to 50s. 9d.; grey forge, 503.; mottled, 
493. 6d.; and white, 493. East Coast hematite pig main- 
tained its value, in spite of competition of other districts, 
the good local demand enabling producers to keep up 
their prices. For early delivery of mixed numbers 
7s. 6d. was the figure ; whilst No. 4 forge hematite was 
64s. 6d. Spanish ore was stronger, owing, it was said, to 
improved Continental demand, There was not much 
offering here. Rubio, of 50 per cent. quality, was 20s. 
ex-ship Tees, although freights. were rather easy, and 
were fixed at 43. 10}d. from Bilbao to Middlesbrough. 
Middlesbrough warrants closed 503. 10}d. cash buyers. 
To-day quotations were unchanged. The general situa- 
tion is satisfactory, and quotations would probably 
advance quickly but for the stock of 680,000 tons of Cleve- 
land pig in the public warrant stores. The stock, how- 
ever, Stein reduced at the rate of some 5000 tons odd 
per week. far, this month’s shipments of pig iron 
average close on 5000 tons per working day. 


Manufactured Iron and Steel.—The various branches of 
the manufactured iron and steel industries keep busy on 
running contracts, but orders for most descriptions are 
scarce just now. Steel-rail producers, -however, report 
good inquiries, and they are very busy indeed. Quota- 
tions all round are stationary. Common iron bars are 
7l. 5s.; best bars, 7/. 15s.; iron ship-plates and ship- 
angles, each 7/. 5s.; iron ship-rivets, 7/. 17s. 6d. ; steel 
re gare 7l.; steel ship-angles, 6/. 123. 6d.; steel 
boiler-plates, 8/.; steel joists, 67. 7s. 6d.; steel sheets 
(singles), 82. ; steel sheets (doubles), 8/. 5s.; and heavy 
steel rails, 6J. 7s. 6d.—all less the customary 24 per cent. 
discount, except rails, which are net. 


Probable Reopening of Ironstone Mines.—The once well- 
known ironstone mines at Grosmont, near Whitby, will 

robably be reopened shortly. They have been closed 
= over twenty years, and now the scarcity of ironstone 
here has led to inquiries being made recently with a view 
to the purchase or lease of the mines from Mr. Arthur 
Gladstone, of Messrs. Gladstone and Co., rivet-makers, 
Stockton and West Hartlepool, in whose possession they 
have been for some time. 


Coal and Coke.—F uel is undoubtedly quieter, and quota- 
tions are somewhat easier. Bunker coal is abundant, and 
unscreened Durhams are quoted at 8s. 9d. to 953. f.o.b. 
Manufacturing coal is in fairly good request, and coking 
coal is steady. Coke is plentiful and tends downwards, 
notwithstanding the very heavy local consumption. 
Medium blast-furnace qualities are obtainable at 16s. 6d. 
delivered here, 








E.ectricity AT TyNeMOUTH.—The Tynemouth Town 
Council electricity works have been in operation for about 
five years, and the capital expenditure upon the.under- 
taking has been 88,8917. From a financial point of, view, 
the works have been a failure, the accumulated debit 
balance amounting in 1904 to 3386/. -A ‘small ‘profit in 
the following year gave little promise of future prosperity, 
and a recent demand for the suppl ‘of. electricity to an 
industrial firm brought the , Con On cil face Ao face 
with the necessity for laying. new cab ‘An’ connection 
with an already profitless concern. “In circum- 
stances negotiations were opened with the» Newcastle- 
upon-Tyne Electric Supply Company, with which an 
agreement has been signed by which the council has 
agreed to take a supply of ‘electricity in bulk from the 
company. 





Contracts.—The warming and ventilation on the 
Plenum system of the large new factory for the Eadie 
Manufacturing Company, Limited, Redditch; has been 

laced in the hands of the Sutcliffe Ventilating and 

)rying Company, Limited, Cathedral Corner, Fennel- 
street, Manchester. Three large fans will supply over 
3000 cubic feet of fresh air, warmed or cooled, as desi 
per hour to each person employed, and for this purpose 
over three million cubic feet of air per hour will be de- 
livered into the building.—The Adams Manufacturing 
Company, Limited, London and Bedford, have secured 
the contract for the supply, during the ensuing year, of 
all the motor-starting rheostats required by the Corpora- 
tion of Govan. These are to be of their patent ‘“‘ Igranic” 
type.—A large order for “‘ Charing ». ” watches has just 
been placed with Messrs. S. Smith and Son, Limited, 
9, Strand, W.C., for the entire crew of the Japanese 
battleship Kashima, as a memento of that ship’s success- 
ful steam trials.—Orders have recently been p. with 
Messrs. Ed. Bennis and Co., Limited, Little Hulton, 
Bolton, and 28, Victoria-street, London, 8.W., for nine 
chain grate stokers, both for this country and for abroad. 

sesides these they have contracts in* hand which cover 
the supply of twenty-eight stokers and com -air 
furnaces and camel furnaces.—Messrs. Bruce Peebles and 
Co., Limited, 1, London Wall-buildings, E.C., have re- 
veived from the Delhi Electric Lighting and Tramways, 
the contract for 10 miles of track, power-house, and light- 


NOTES FROM THE SOUTH-WEST. 


Cardif.—The market for large steam coal has been 
quiet, although prices are nominally unchanged; the 
transactions concluded have been mainly for early ship- 
ment. The best large steam coal has made 15s. 6d. to 
153. 9d. per ton, while secondary qualities have ranged 
from 14s. to 15s. ton. House-coal has shown scarcely 
any change; the ¢ ordinary qualities have made 14s. 
to 14s. 6d. per ton, while second en ng me have 
realised 11s. to 13s. per ton. No. 3 Rhondda large has 
been quoted at 153. per ton. Foundry coke has brought 
18s. to 193. per ton, and furnace ditto 163. 6d. to 17s. per 
ton. As iron ore, Rubio has made 18s. 6d. to 
193. per ton; and Almeria 18s, to 18s. 9d. per ee 
a basis of 50 per cent. of iron, and charges, including 
freight, insurance, &c., to Cardiff or Newport. 

Submerged Coal.—A crate of subme: coal was taken 
up from No. 2 basin in Portsmouth Dockyard on Tuesday, 
and is to be tested in the same way as previous crates 
have been dealt with. On May 16, 1 the Lords of 
the Admiralty ordered several crates to be filled with 
coal, each holding 2 tons, and all were lowered to the 
bottom of the basin on that day. At the same time, 
several heaps of coal of similar description were placed on 
the coaling island and covered up, the object being to 
ascertain whether submerged coal retains its calorific pro- 
ag better than that not submitted to this process. 

he crates of coal have been subme for various 
periods, and all previous tests have been in favour of the 


been submerged for three years. 

Exeter Tramways.—The Tramways Committee of the 
Exeter Council has issued details of the first complete 
year’s working of the city’s electric tram service. The 
accounts show that the total working ex were 
8048/., while the gross income was 14,448. Of the 6400/. 
carried to net revenue account, 2619/. is devoted to interest 
on capital, and 1488/. to sinking funds for repayment of 
loans; 10007. is carried to a reserve and renewals fund, 
5192. to next year’s account, and 500/. is devoted to the 
reduction of the general district rate. Current cost 2714/., 
and the committee is asking the electric-lighting com- 
mittee to consider the possibility of reducing the price. 








Water Suppty or Lincotn.—The supply of Wil- 
loughby water to Lincoln ceased on Saturday. The 
water been supplied by rail for about fourteen 
months, and with a view to avoiding heavy expense of 
carriage, the town council has decided to discontinue it, 
and .to substitute water from ballast-pits at Lincoln. 
The latter water will be distributed in carts to various 
parts of the city; and, with an augmentation of it from 
Hartsholme Lake, it is hoped that it will be sufficient for 
the domestic supply of the citizens until water from 
Boultham boring is available. 


Tue Asner Doster Company.—This company, whose 
temporary offices are 2611, Broadway, San Francisco, as 
stated in our last issue (see page 672 ante), ask us to sa: 
that they lost in the fire at San Francisco some of their 
correspondence and drawings. In order to check their 
files and make their records complete, they would like to 
receive as soon as possible copies of all recent corre- 
spondence which refers to work not yet completed. They 
would like’also to receive copies of all drawings and blue 
prints sent by, or sent to, their correspondents and cus- 
tomers before the fire. 

Coneresses AT Mitan Exuipition.—In connection 
with the Milan International Exhibition a large number 
of international congresses will be held. Among them 
will be'the following :—On May 28 to 30, Firemen’s Con- 
gress ;“June 1 to 3, Competitive Display of Fire Appli- 
ances; May 23 to 27, Public and Private Hygiene; 
Boy 24 jo: 29, a i not om | weeny son ; 

ptember 5 to ectrobi: an iology ; t- 
ember 23 to 30, Engineers aul Aschienpie (N'B.—The 
inaugural sitting will take place in the Hall of Sculp- 
ture in the Castle of the Sforzas); September 17 to 22, 
International Union of Tramways i Railways; Sept- 
ember 28 to 29, The Unemployed Question ; September 17 
to 21, Commercial Fayre date not fixed, Tramway 
Associations ; June 9 to 14, Workmen’s Diseases. 





New Orpnance EsTABLisHmMENT.—The Glasgow Herald 
states that it has been decided to construct an extensive 
ordnance establishment on the River Clyde, west of 
Glasgow, for the combination of naval construction firms 
which includes Messrs. John Brown and Co., of Clyde- 


| bank ; Messrs. Cammell, Laird, and Co., of Birkenhead ; 


and the Fairfield Company, of Govan ; and its work will 
be the construction and fitting on board ship of all ord- 
nance and its machinery. A dock for the accommo- 
dation of a battleship will por mange «> | be included in 
the new works. The combination, which is for ordnance 
work alone, had its origin a year or two ago, when 
Messrs. Cammell, Laird, jand Co. purchased an engineer- 
ing establishment at Coventry with the view of con- 
structing gun-carriages, and they were fortunate in 
securing an order for a small proportion of the new field 
artillery for the Army. They next arranged for an en- 
largement of the works, and reper | to extend the scope 
of their operations to include naval work, entered into 
an arrangement with Messrs. John Brown and Co., by 
which they became jointly interested in the ordnance 
department, which is conducted by a joint committee. 
Then followed the association of the Fairfield Company 
with Cammell, Laird, and Co. for all purposes, including 
armour and ordnance, admitting the Fairfield Company 





ing installation, at a total of 103,000/. 





to a participation in the responsibilities and advantages 
of the new ordnance concern. 


sea-water process. The crate taken up on Tuesday had | be read b 


MISCELLANEA, 


In a highly interesting paper read before the Shanghai 
Society of Engineers and Architects, Mr. Thos. W. 
Kingsmill points out that the physical features of the 
great Szechwan province of China render almost imprac- 
ticable the development of its immense mineral wealth by 
means of railways. Generally, a location for a 
railway can be found along the river valleys, and a 
casual glance at the map would, he states, give the im- 
poe that a line could be built along the valley of the 

an It appears, however, that this river flows 
for 120 miles through a series of narrow gorges, in 
which the difference between summer and winter water 
level is more than 100 ft. Moreover, being of recent date, 
geologically speaking, the sides of these gorges have not 
yet reached a condition of stable equilibrium. Land- 
slides are frequent. In many ees the bedding joints 
of the precipices dip towards the river, making it likely 
that any extensive blasting operations would cause the 
fall of large masses. 


The Biennial International Fire-Service Congress will 
be held at Milan next week, and a special commission of 
executive officers of the British Fire-Prevention Com- 
mittee have left London to attend this congress (includ- 
ing their chairman and honorary secretary). Some eight 
other members of the committee are also attending the 
conference, which has been organised under the auspices 
of the International Fire-Service Council and at the invita- 
tion of the Italian authorities. Am papers that will 
J y members of the British Fire-Prevention Com- 
mittee are one by Mr. Edwin O. Sachs, entitled ‘‘ Inter- 
national Relations in the Fire Service and the Inter- 
national Fire-Seryice Council ;” one by Mr. Ellis Mars- 
Jand, entitled ‘‘ The Different Systems of Fire-Resisting 
Shutters, &c., in use to protect Doors and Windows ;” one 
by Mr. James Sheppard, entitled ‘ Fire-Resistance of 
Buildings construc’ with Reinforced Concrete ;” and 
one by Mr. Percy Collins, entitled ‘ Fire Risks Due to 
New Industries, and the Motor Industry in Particular.” 


_ According to the Board of Trade Journal of the 17th 
inst., H.M. Consul-General at Port Said (Mr. D. A. 
Cameron), in reporting on the progress and development 
of that port, states that during the next five years the 
harbour will have been increased to more than twice its 
present area. An extensive basin has been dredged on 
the eastern side of the canal for the use of colliers and 

troleum ships. When this is completed the Abbas basin 
ce the western side, now occupied by the colliers) will be 
available for vessels to load or discharge general cargo in 
connection with the interior of Egypt. At the same 
time the Basin Chérif, on the western side, is being doubled 
in size and deepened to 30 ft., and wharves and warehouses 
will be constructed without delay. Another most im- 
portant improvement now under consideration for con- 
tract is the renewal of the old eastern breakwater, and 
its continuation towards the western breakwater, so 
as to protect the shipping in harbour during the gales 
in winter. Substantial progress is being made in these 
works, and in other work in connection therewith. 


One of the most extraordinary undertakings ever engi- 
neered is the Chicago Subway, many miles of which were 
constructed before the public in general had any idea of 
what was being done. Private property was tunnelled 
under without the proprietors baving the slightest hint 
of the encroachment, which they would certainly have 
resisted had they known.- According to the Boston 
News Bureau, Mr. Marshall Field learnt accidentally 
that somebody was tunnelling under the enormous business 
block owned by him, and determined to obtain an injunc- 
tion, but found the work had already been done, and that it 
would prove of t benefit to himself.. The subway is 
intended to abolish the,teamster traffic on the Chicago 
streets. Forty per cent.’ of the railway mileage of the 
United States terminate’ in. Chi and the amount 
of freight to be distributed .frem ‘these terminals is 
enormous, and had to be effected with horses and wagons 
at a very high cost, and with constant trouble from strikes. 
The promoters of the subway determined to provide means 
underground by which this freight could be distributed 
throughout the whole business part of the city, but were 
well aware, at the same time, that if any inkling of what 
they were after got about, they would have constant 
trouble from fF mete saree and the city authorities, 
and determined therefore to present both sets of opponents 
with un fait accompli. is they effected by giving 
another ostensible object for the works, and wen 
out these with the greatest secrecy, though taking 
care to comply with the law by daily filing a state- 
ment of the work done at the City Hall. All the 

rincipal business blocks have now subway connections. 

he ventilation — was solved without the expense 
of securing way-leaves for up-takes by finding out build- 
ings on which there were boilers having a bad draught, and 
offering the owners a draught of air from the subway. 
The length at present constructed tes 44 miles of 
single track; this is of 2-ft. gauge, is operated by 
electric traction. 








“Tur Buovike anp Licutina or NavicaBLk CHAN: 
NELS”: ErrATuM.—In our article on ‘*The Buoying and 
Lighting of Navigable Channels,” which apres in our 
issue of May 11, we gave on page 610, in Figs. 26 to 28, 
views of the lightship for the Upper Gaspar Station on the 
River Hugli. We now t to learn from Mr. W. T. 
Douglass that these views do not show the vessel as finally 
designed ; amongst other modifications, the midship section 
having been altered and deeper bilge keels applied. The 
vessel will not be comple for some months, but we 
bone later on to be able to give a more detailed account 





of it. 
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AGENTS FOR “ENGINEERING.” 


Australia : Gordon and Gotch, Melbourne ; Sydney; Brisbane; 
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SIDELIGHTS ON LONDON TRAMWAY 
SCHEMES. 

Tue proceedings before the Parliamentary Com- 
mittee which had to consider the London County 
Council (Tramways and Improvements) Bill have 
brought out some points of interest, not only with 
regard to the schemes promoted by the Bill, but 
also in connection with the general position of the 
Council’s tramways undertaking, and the future 
intentions of the Council in tramway matters. The 
main proposals of the Bill were for tramways across 
Blackfriars and Westminster Bridges, and for lines 
from Kilburn Priory to the Marble Arch, the latter 
to be constructed by the Middlesex and London 
County Councils jointly. The Bill also sought 
powers to enable the County Council, during recon- 
struction of existing lines, to lay temporary tracks, 
with rails projecting above the surface of the road. 
The Committee found the preamble of the Bill 
proved, except in so far as it related to the pro- 
posed tramway along the Edgware-road, but struck 
out of the Bill the clause relating to the construction 
of temporary tracks. 

With regard to the over- -bridge tramways, little 
need be said. This scheme has been before Par- 
liament for several years, and has succeeded in 

ing through the House of Commons, only to 

ail later in the House of Lords. What its fate 
may be on reaching that House this year no one 
can say. The main objects of the County Council 
in promoting the scheme are to link up the systems 
on the north and south sides of the river, and to 
get rid of the present congestion at the dead-ends 
of the lines at Blackfriars and Westminster Bridges; 
and it was with reference to this latter object that 
one of the interesting points, to which we wish 
here to refer, ar during the inquiry. In 
giving evidence in support of the Edgware-road 
scheme, Mr. Fell, the chief tramways officer to 
the London County Council, admitted that the 
terminus at the Marble Arch—a point where the 
traftic is larger than that either at Hyde Park 
Corner or the Mansion House—would be a dead- 
end. He had, however, to admit that the over- 
bridge tramways were proposed for the express 
ee of getting rid of ‘‘ dead-end terminals in 
estminster Bridge-road and Blackfriars Bridge- 
road,” so that it appeared that while getting rid 
of congestion in one place the Council would, if 
its Edgware-road lines were authorised, create much 
worse congestion at a still more crowded spot. 
. Fell, ‘tit must be borne in mind 


comprehensive scheme which the Highways Com- 
mittee has now before it in regard to the whole 
of the tramways in London. That scheme has not 
yet come before the Council.” 

That answer is very interesting and very impor- 
tant, but it does not stand alone. Reference to 
the proceedings before the Committee which is 


og | considering the Council’s Electric Power Bill shows 


that, under the scheme there set out, it is proposed 


' to have twenty-five sub-stations throughout the 


area of supply; that ‘‘the sites for sub-stations 
were selected from a tramway point of view” 
(evidence of Mr. Rider, Times, May 10); and 


that sub-stations were catpenedl **to meet tramway 
extensions ” at Paddington, Hammersmith, Chelsea, 
Forest Hill, Bermondsey, Catford, and Woolwich 
(Times, May 4). It is clear, therefore, that the 
Highways Committee has prepared a scheme for a 
very extensive network of tramways throughout 
London ; that provision is being made for these 
tramways in the Council’s Power Bill ; but that, 
as yet, the Council, as a body, has never been 
asked to give its authority to promote some, at 
least, of the suggested lines; nor to ex its 
opinion on the advisability of promoting them. 

his is surely an extraordinary state of affairs, and 
we may well consider to what results it may lead. 
The Edgware-road scheme provides us with an 
admirable illustration. 

Marble Arch is one of the busiest crossings in 
London, and in. the Edgware-road there is a dense 
trafic. The road itself is not wide, and the scheme 
involved street-widenings, to the cost of which the 
a Borough Council was asked to contri- 
bute. ow on a route of-this character a tram- 
line adds enormously to the congestion of other 
traffic, and the only possible justification for such 
a line would be that there were’no facilities for 

nger traffic. But that excuse does not exist 
in this case, and the Council’s own statistical officer 
had to admit that ‘‘ there were good railway faci- 
lities and a large number of omnibuses, an increas- 
ing proportion of which were motor-omnibuses, along 
the route to the principal Metropolitan and City 
centres.” Why, ion, did the County Council pro- 
mote this scheme ? Because, says the same officer, 
‘* though it was impossible to say that there was a 
lack of communication, it wasa fact that there was a 
distinct lack of tramway communication”! After 
that it is not surprising that the Committee rejected 
the scheme. But does the answer not give the key- 
note to the tramway policy of the Highways Com- 
mittee, and does it not cast. light on this undis- 
closed scheme of tramway extensions? Let it be 
noted that two of the proposed sub-stations ‘‘ for 
tramway extensions” are at Paddington and 
Hammersmith. The first of these is, no doubt, 
intended for this very line which has been rejected. 
But where are the tramways at Hammersmith ? 
We remember that the Council once o a 
scheme of the London United Tramways, Limited, 
for lines over Hammersmith Bridge, on the ground 
that that bridge was not strong enough to support 
the weight of tram-cars, and in the following year 
themselves brought forward the very same scheme, 
which was rejected for the very same reason. 
Is it part of the scheme of the Richenes Com- 
mittee to renew this Prope 1, and, further, 
to promote tramways from mmersmith to Ken- 
sington, and from Shepherd’s Bush to the Marble 
Arch and along Oxford-street ? We know now that 
the Marble Arch was only intended to be a tem- 
porary terminus. Where were the lines to go 
next! It was suggested some years ago that 
tramways would in the end be brought from 
Marble Arch eastwards down Charing Cross-road, 
and then down Whitehall, to connect up with the 
lines over Westminster Bridge, and it may be that 
this forms part of the ‘‘comprehensive scheme” 
which the Highways Committee now has before it, 
but which has not yet come before the Council. 
We do not pretend to know the details of that 
scheme, but it.is clear that part of it relates to 
tramways in the West end of London, and that the 
scheme which has just been rejected was proposed, 
not because the lines to Marble Arch are in them- 
selves needed, but as a link in ultimate through 
routes. It should be noted also that no street 
which can be approached from Marble Arch is 
suited for tramway traffic. 

One would have expected that a public body with 
a very heavy debt would take care that no money 
should be spent on tramways except on routes 
where there is great lack of communication, but we 
now find that to the County Council ‘ lack of com- 
munication” means ‘‘ lack of tramway communica- 
tion,” so that however dense be the traffic on any 
route, and however excellent be the facilities for 
transport of passengers, the Highways Committee 
will not be happy till it has one of its very own 
tramways there. So preparations are made accord- 
ingly, and a committee, which is appointed to deal 
with the needs of London during its period of office, 
seeks to bind its successors by the preparation of 
an extensive scheme, and promotesa Bill in Parlia- 
ment for a part of that scheme which is not wanted 
in itself, and, if carried out, would be a nuisance if 
a later committee, with a better sense of economy, 
















































































































694 


ENGINEERING. 


[May 25, 1906. 








should refuse to go on with the other parts of the 
scheme. The opinion of West London has not yet 
been asked regarding the introduction of tramways 
on its streets; when it is asked, we have little 
doubt what the answer will be. But it seems a 
serious matter that the Highways Committee 
of the Council should, without authority, make 
extensive plans for the future without instruc- 
tions and without public discussion, and should 
waste public money by promoting tramways with- 
out regard to the existing facilities. Until the 
Committee which is dealing with the Council’s 
Power Bill has come to a decision we shall not 
criticise the provisions of that Bill, but it is inte- 
resting to note here that it actually provides for 
the supply of power to tramways in different parts 
of Leatee which have never yet been considered 
by the Council, and may later on be vetoed alto- 
gether by the people. 

The other matter to which we wish to refer is 
the cost of the Council's tramway system. The 
Committee which had to deal with these new tram- 
way schemes required evidence to be given of the 
actual position of the tramways undertaking as it 
now stands ; and Mr. Haward, Comptroller to the 
Council, was called to give thisinformation. From 
his evidence it appears that the total capital out- 
Jay on tramways already incurred, or in prospect, 
including the proposals then before the Committee, 
amounts to almost 11,000,0001., of which over half 
a million has been paid off. This represents 121 
miles of double track, and, as a member of the 
Committee pointed out, ‘‘that means, roughly, 
1,000,000/. invested to carry on 11 miles.” We 
wonderif any other tram se | system in the kingdom, 
or in the world, can rival this achievement. If 
this were to be the end of all expenditure on tram- 
way matters, one might be inclined to say: ‘‘ The 
money’s spent, and there’s an end of it; least 
said, soonest mended.” But we are not nearly at 
the end, if all these extensions are to be promoted, 
and the ratepayers of London may well ask, What 
will the total expenditure be when the Highways 
Committee is at length satisfied? In this connec- 
tion it is important to note the remarks of Lord 
Welby in introducing the Council Budget on May 8. 
Kteferring to tramway expenditure, he said that with 
regard to existing lines the Finance Committee 
agreed that it was desirable to complete the work of 
electrification, which requires 6,000,000/., as soon as 
possible ; but, ‘‘ he would point out tothe Council 
that this policy involved a heavy demand on the 
money market in the next two or three years. They 
were already paying a high price for their loans, and 
they would have to pay a higher price in propor- 
tion as their loans were larger. He hoped that 
the Council wou'd bear this in mind, and would not 
entertain new schemes of expenditure until this 
great work approached completion. As it had been 
expressed to him, ‘ Would they give their stock a 
little rest?’” We do not anticipate that these 
words will have any effect upon the Council as a 
body. The Finance Committee seems to be re- 
garded asa necessary evil, but any check upon extra- 
vagance is resented. Chairmen of spending com- 
mittees can tell Parliamentary committees, as Mr. 
McKinnon Wood did the other day, that they ‘‘ have 
the greatest respect for the opinion of Lord Welby;” 
but when we find that opinion flouted by the 
Council, as it has been in the promotion of these 
tramway extensions and of the colossal power 
scheme, we do not see much respect for the 
Council’s Finance Minister nor hope for the rate- 
payers of London. 

There is only one other matter to which at pre- 
sent we would draw attention. The Comptroller 
to the County Council pointed out to the Parlia- 
mentary Committee that since the year 1897-8 
there had been carried to the relief of rates ‘‘ from 
tramway revenues” the suin of 293,592/. Sir 
Edward Cornwall, M.P., at last Tuesday’s meeting 
of the Council, improved upon this statement by 
saying that ‘‘so far as the Council’s municipal 
trading was concerned, the net results of it was to 
pay into the funds for the relief of the rates a sum 
of no less than 293,000’. ” (Telegraph, May 16.) 
Now the Comptroller's statement, though mislead- 
ing, is literally accurate ; but Sir E. Cornwall's 
atatement is quite untrue, and there is little excuse 
for such ignorance on the part of an ex-chairman 
of the Council. The fact is that these payments, 
though derived from tramway revenues, came 
mostly, if not altogether, from the money paid to 
the Council by the lessees of the northern tram- 
ways as an equivalent of rental for wayleaves. 





They were not earned by the County Council ; they 
are not the results of the Council’s municipal 
trading ; but, on the contrary, ceased because, and 
when, the Council entered on municipal trading in 
tramways. So long as the tramways were leased 
the ratepayer got relief without pledging his 
credit for the success or failure of a speculative 
undertaking. The Council now loses that source 
of revenue, and from its electric lines on the 
south side of the river it has not yet earned suffi- 
cient to make proper payments to a reserve fund. 
Yet the chairman of the Tramways Committee 
actually dared to tell the Council on Tuesday that 
when the period of twenty-five years had elapsed, 
all the loans incurred for tramways would be paid 
off, and the Council would have possession of a 
highly successful undertaking quite free from debt ! 
No regard is paid to the fact that machinery and 
plant are depreciating, and that the costly Green- 
wich station, which is already unsuitable for some 
of its work, will be out of date long before twenty- 
five years have passed. Where will the money for 
new plant be obtained, except by fresh loans ? 








THE INSURANCE OF LABOUR IN 
FRANCE. 

Ir is extremely rare to meet in France anyone 
outside the middle class who has, of his own free 
will, taken out a life insurance policy, and even in 
the middle class the number of policy-holders is 
very limited. French workmen, notwithstanding 
their thriftiness, perhaps even by reason of their 
thriftiness, do not insure their lives. But the 
State has now intervened, and instead of explain- 
ing to the working population the manliness of 
individual efforts in the matter of providing 
for one’s old age, the members of the French 
Parliament have found it much more convenient to 
look to employers of labour for undertaking a part 
of the responsibility in this line. At first, legis- 
lation to this effect was limited to a number of 
special industries, but now the field is being largely 
extended ; at first, also, legislation and insurance 
covered only accidents ; now, however, an attempt 
is being made to include in the employers’ risks all 
cases of sickness which may, or may not, be traced 
back to the workshop or to the desk. The permis- 
sion to insure himself, if he pleases, has been granted 
the works owner, but the State remains responsible 
towards the workman should the owner fail, and 
become unable to continue paying indemnities and 
pensions for accidents. 

Benefit societies are a very old French institu- 
tion, and these societies help members, or their 
relatives, in cases of sickness, accident, or death. 
Officialdom in France is proud of the development 
taken by these mutual-help societies, and attention 
is frequently called in Parliament to their number. 
There are at the present time throughout the 
country over 15,000 such societies ; some of them, 
however, have but a limited list of members, and 
resources so small that they have to count on 
Government subsidies and on the munificence of 
honorary members who subscribe to the funds, 
and who have no right, nor have they the wish, to 
derive any benefit from their membership. The 
number of such honorary members exceeds 400,000 
for a total of about 2,500,000 active members who 
participate in the aid given by the societies. Owing 
to the subventions, fees and other contributions due 
to the generosity of the honorary members, it is 
not to wondered at that the receipts of the 
societies exceed their expenditure. The capital 
of the 15,000 societies amounts to a total of 380 
million francs (15,200,000/.), which does not give 
a high avorage for each; and notwithstanding 
the aid they receive from the State, the pension 
they can afford to grant hardly exceeds 70 francs 
(21. 16s.) per person per year. The mutual benefit 
societies cost the State about six million francs 
(240,0001.) every year, and the general belief is 
that these bounties from outside sources detract 
from personal efforts on the part of the active 
members, and render the societies less flourishing 
than they might be. The State adds a percentage 
to all pensions paid by the societies; it allows, 
moreover, a rate of interest of 44 per cent. on all 
deposits the latter make, instead of the current 
rate of 3 per cent. allowed on Government stock. 

The French State established some time 
an old-age pension fund by which it was thought 
to develop in a large measure the thriftiness of 
the working classes. It was at first decided that 
the State fund so formed should collect the contri- 





butions of all those who were desirous of makin« 
deposits with a view to secure an old-age pension, 
the interest on the deposits serving to build up tho 
pension, all charges being borne by the State. The 
scheme met with but limited success, simply b, 
reason of the thriftiness which forms part of th. 
French character, and to which we have alluded 
above. The Frenchman, as a rule, is saving—-in 
British eyes he even has this quality to a fault- 

but he does not care to alienate his savings, though 
it be to constitute an income or annuity, for the 
reason that he will not be in a position to hand down 
this income to his children. He much prefers to 
remain in possession of what capital he can put ly, 
and with this he will purchase a house, land, even 
stocks and shares, as the case may be, which, it is 
true, may yield him less, but which he can dis- 
pose of at his liking. In view of this trait of 
the French character, and with the object of 
furthering the State old-age-pension scheme, the 
amount of pension was first increased for par- 
ticipants when above 70 years of age; the age 
limit was also reduced, first to 68 years, then to 
65 years. But notwithstanding all these facilities, 
since 1851, the date at which the old-age-pension 
scheme was started, there have been only 2,600,000 
depositors, equal, therefore, to 47,000 per year—a 
very small proportion of the population. 

At a quite recent date, relatively, insurance 
has been decreed obligatory by the State, not 
only in the case of infirm or incurable persons, 
but also for old age, and this will not encourage 
those who have but a limited income to trouble 
about taking out a policy, seeing that the State 
will step in to aid them when they have reached 
the limit of age. Assistance is now the right of 
all infirm or incurable members of the population, 
whatever be their age, and an old-age pension is 
paid to all others who, having reached the age of 
seventy, are without resources and are unable to 
earn a living by labour. As it is a very easy matter 
to be without resources, it is evident that the pay- 
ment of pensions will cost the country vast sums 
of money. It will be impossible to know before- 
hand the provision to make in each budget, and the 
law in question has been passed with utter heed- 
lessness as to the number of deserving persons 
liable to fall under its scope. Assistance to these 
—and, no doubt, also to a number of undeserving 
claimants—is in the form of an annual grant in 
money, and in view of the enormous total expense 
that such a grant may lead to, each grant is so cut 
down that it affords but slender aid to those who 
are really unable to earn a living. By this law the 
pension paid may not exceed 20 francs (16s.) per 
month, and may be as low as 5 francs (4s.) ; even 
the larger of these two sums can hardly be con- 
sidered as affording sufficient resource for the old 
age of anyone. Notwithstanding these ridiculous 
amounts, the State—that is to say, the tax payers 
—will have to find each year vast sums to cover 
the expenditure. The insufficiency of such State 
aid to those who had absolutely no other means of 
support was soon rendered evident ; and instead of 
concluding from this fact that personal initiative 
alone could solve the problem, and educating the 
people in self-help, new legislation is again being 
prepared, with the object’ of providing State in- 
surance for workers of every class. This would do 
away with the present scheme of old-age pensions, 
and also with the mutual benefit societies, which 
have hitherto found some encouragement on the 
part of the State. 

Legislation has also intervened to insure work- 
men against accidents, and all the weight of this 
insurance falls on the works owners. Previously 
to State intervention in the matter of accidents, 
all employers of labour were held responsible for 
injuries caused by their fault to any of their men, 
the French code providing for such eventualities, 
and dealing also with matters of negligence and 
imprudence. Common law was sufficient to deal 
with such cases, and where differences in interpre- 
tation arose, these differences were settled by 
the decision of a tribunal. The most that could 
be said against the settlement of disputes of this 
nature by common law was that the cost of legal 
proceedings to the workman was high, and improve- 
ments might have been carried out in the shape of 
greater simplicity in the judicial formalities, coupled 
with financial assistance to enable a workman to 
fight his cause. A curious point in the new law in- 
suring workmen against accidents is that the men 
are afforded the financial assistance in question, 





notwithstanding the fact. that the law had been 
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passed with a view to prevent all disputes, and to 
settle immediately the consequences of an accident. 
The latter is now always laid to the door of the 
employer of labour, as it will be in this country 
when the Bill before Parliainent becomes law. 
Notwithstanding that the drastic measures of the 
new law on accidents are all in favour of the 
men, accidents give rise to numerous actions ; and 
such measures, besides favouring exclusively one 
class to the detriment of the other, were unneces- 
sary, seeing that the employers of labour, in the 
vast majority of instances, never wished to evade 
their responsibility, and never awaited a summons 
before they afforded aid to an injured workman. 
Many of them, further, had established at their 
own cost relief and pension funds for the benefit 
of the men and their families. 

The law on accidents, of 1898, ignored all this ; 
it protects the workman even when he is at fault, 
and is based on what is called the ‘‘ professional 
risk.” All industries are now responsible for the 
accidents which may happen in connection with 
them. This theory of ‘* professional risk” thus 
renders the employer of labour answerable for 
all accidents which happen on his premises, and the 
expenses resulting therefrom have to be borne by 
him in the same way as other general expenses. 
The law of 1898 may be summed up by saying that 
‘‘any man who is injured while exercising his pro- 
fession, or in connection with his work, has a right 
to an indemnity payable by his employer, the 
amount of which is determined by law.” Under 
this new law the workman is indemnified, even in 
those cases in which under common law he would 
not have received any indemnity, but, on the other 
hand, he does not now receive an integral com- 
pensation for the damage caused him; a maximum 
is now fixed, and this affords him generally a much 
lower compensation than the one he would have 
been allowed by a tribunal under the former juris- 
diction. In the same way, if an employer of labour 
be responsible, he is not bound to pay more than 
the said maximum. By this measure, an employer 
is held responsible for an accident for which he can- 
not be blamed in any way whatever, while the 
measure limits arbitrarily the indemnity afforded the 
workman as a compensation for negligence or want 
of judgment on the part of the employer. Therefore 
the latter often pays what he does not owe, while 
the workmen often does not receive his due. 

It might have been expected that the principle, 
contradictory as it is, would have been stated in 
clear and precise terms, and that the new legislation 
in which it was embodied would have been simple 
of application, with the object of terminating the 
actions at law to which former legislation gave 
rise. But simplicity is not by any means a charac- 
teristic of the new law on accidents, and as early 
as the commencement of 1901—that is to say, 
three years only after it had been voted—four new 
complementary Acts had already been passed in 
order to define the conditions of application of 
the law in question. Further, sixteen. decrees, 
twenty-four ministerial decisions, and ten Govern- 
ment circulars were issued, with a view to 
elucidate the general tenor of the law, while a 
committee was specially appointed for the same 
purpose. Since that date, still other complemen- 
tary measures have been added to the earlier ones, 
and law-suits in matters of accidents have never 
been so numerous in France as they are now. 

_It is necessary to remark also that this law, 
like the corresponding law in England, at first 
was only applicable to certain industries or trades, 
in which it was thought accidents were specially 
to be feared, as in the building trades, in works, 
factories, yards, mines, quarries, and installations 
in which motive power is supplied by machi- 
nery. Moreover, when the wage exceeds 2400 
francs (96l.) per annum, the rate of the indem- 
nity for the sum above this maximum is but a 
quarter the normal rate, this establishing, there- 
fore, a class of labourers who are by law less 
deserving than others to receive full compensation 
for an injury. Without entering into minute 
details, we may state that the pension paid is 
two-thirds the annual wages for an accident which 
renders a man absolutely and permanently in- 
capable of carrying on his trade; it is equal to 
half the reduction caused on future wages when 
the incapacity is partial and permanent ; and for a 
temporary incapacity the man receives from the 
fifth day after the accident a daily indemnity 
eyual to half the wages he was earning at the 


time the aceident occurred. When an accident ! 





causes death, a life pension is paid the wife, or 
husband, amounting to 20 per cent. of the annual 
wages of the victim; where there are children 
—even illegitimate—under the age of sixteen 
a pension is paid for these, amounting to 16, 25, 
35, or 40 per cent. of the annual wages of the de- 
ceased parent, according as there are one, two, 
three, four, or more children. Should the victim 
leave no wife or children, a pension up to 30 per 
cent. may be granted to relations who were depen- 
dent upon him. A foreign workman is an exception 
to the law, inasmuch as, should he leave France, he 
is only paid a lump sum equal to three times the 
annual pension he was receiving, and his family have 
no right to compensation whatever if they were 
living in a foreign country at the time the acci- 
dent happened. The employer of labour bears all 
medical and funeral expenses ; but these and the 
daily compensation above alluded to he does not 
actually pay if he has aftiliated his men as members 
of a benefit society which pays such charges and 
compensations, provided the employer's personal 
subscription to the said society amounts to at least 
one-third the member's subscriptions. 

The employer, therefore, is held responsible for 
all accidents which happen to his men, even when 
the fault lies with the victim of the accident. The 
tribunal can only reduce the grant or pension if it 
is proved that the accident is the result of an 
inexcusable fault on the part of the victim. A 
clause, however, provides that the victim who 
has intentionally brought about an accident has 
no right to any indemnity. Should there be an 
inexcusable fault on the part of the employer, or 
on that of one of his agents, the indemnity or pen- 
sion may be increased. Although we have stated 
here some clauses very briefly, it will be seen that 
there was sufficient room left for a number of 
different interpretations, and this, together with 
the fact that the men have the benefit of judicial 
assistance gratis, explains the large number of law- 
suits to which the law has given rise. 

The guarantee the men have that they will re- 
ceive the pension or compensation they have a 
right to under the law consists, first, of the solvency 
of the employer. An employer may remain his 
own insurer ; in this case he pays direct the sums 
it has been decreed that he should pay, and he 
cannot require any return from his men in any 
shape or form. The employer, on the other hand, 
may insure himself against risks by the law with 
that an insurance company or a benefit society, 
and this is the wish of the Government, rather 
than an employer should remain his own in- 
surer, seeing that the Government guarantees the 
employers against the risks of insolvency on 
the part of the said insurance companies or 
benefit societies. Should such a company or 
benefit society fail, its liabilities would be trans- 
ferred to the National Pension fund referred to at 
the commencement of this article, which fund would 
also pay the indemnities and pensions due from an 
employer should the latter become insolvent. But 
employers of labour are in reality penalised for the 
guarantee in question, given by the State, seeing 
that all owners of works and commercial firms who 
are liable to come under the law pay a special tax 
to this effect. 

The men themselves are far from being satisfied 
with the working of the law as it now stands, 
although when matters are brought before the 
courts the law is always interpreted in their favour 
in the widest possible sense ; the employer always 
has to pay a compensation, simply because it is 
admitted that he is able to pay it, even when a 
man is injured as a result of a practical joke among 
workmen. In the opinion of the men compensa- 
tions are not high enough, and they claim all the 
advantages of common lee while not wishing to 
bear any of its disadvantages. Not satisfied with 
the inclusion of ‘‘ professional risk,” they. claim 
that the law should cover also ‘‘ professional sick- 
ness,” and they may succeed in having this claim 
carried. This corresponds to the “ industrial 
diseases” which figure in the Bill now before Par- 
liament here. 








ENGINE-ROOM ARTIFICERS 
Tue position of engine-room artificers in the Royal 
Navy is attracting considerable attention at the 
present time; and the deputation of Members of 
Parliament, which waited on the First Lord of the 
Admiralty on Tuesday last, brought forward some 
of the questions that have been raised by the 





recently-issued report of the Departmental Com- 
mittee over which Admiral Sir A. Douglas pre- 
sided. In a former issue (see page 657 ante) we 
commented on this report--chiefly as its features 
were presented by Dr. Ewing's paper—so far as it 
referred to the case of commissioned officers. 

Lord Tweedmouth, in his reply to the deputa- 
tion of last Tuesday, intimated that there is only 
one way in which questions of naval personnel 
should be etna y nl a = which considers what 
is for ‘‘the good of the Service.” Fortunately 
for the personnel, it is for ‘‘ the good of the Ser- 
vice” that the ruling powers should treat all 
classes, from ‘‘the Admirals to the boys’ — to 
quote the expression used by the First Lord— 
honestly and fairly ; whether the ruling powers 
always remember this is another matter. Those 
of the deputation who put forward the Engine- 
Room Artificers’ case were evidently of opinion 
that this fairness had hardly been exercised in 
regard to the branch of the Service for whom 
they a oer Lieutenant Bellairs, who introduced 
the subject at the deputation, dwelt on the die- 
abilities to which the engine-room artificers would 
be subjected by being excluded from watch-keep- 
ing, and quoted expressions in the report of Sir A. 
Douglas’s Committee. ‘‘ Further consideration of 
the various duties in the stokehold and engine- 
room,” the report says, ‘‘led the Committee to 
recommend that in future the highly - trained 
engine-room artificer class.should not, as hereto- 
fore, be called upon to undertake ordinary watch- 
keeping duties, and should be enabled to devote 
all their time to the real calling of artificers, and 
that watch-keeping duties should be undertaken 
by men selected from the stoker ratings, after a 
suitable course of instruction. The Board have 
adopted this policy, and the stoker ratings will in 
future be eligible for promotion to warrant-officer 
rank for duty as engine-room watch-keepers.” We 
are further told that ‘‘ this substantive rating will 
carry with it the executive duties of watch-keeper 
in both engine- room and stokehold.” 

In an article which appeared in our issue of 
January 5 last (see e 19 ante) we dealt with 
this branch of the hth and what we said then 
applies equally now. We had not, however, at 
that time the advantage of having seen the report 
of Admiral Douglas’s Committee, which has been 
only issued within the last fortnight, and what it 
contains strengthens our previous remarks, espe- 
cially in regard to the injustice done to existing 
engine-room artificers. It is a distinct breach of 
faith to put them under the orders of promoted 
stokers. 

That refers to men already in the Service— 
those who have been led to abandon a good prospect 
in the ordinary course of their trade by the hopes 
held out to them by the Admiralty. The future 
stands on another footing. It will be no longer a 
case of honest dealing with a certain number of 
citizens who have entered a great service of the 
State, but will become a question between the 
Admiralty and those who supply the money to 
support the Service. Is it more desirable to train 
skilled mechanics needed for the Navy. in specially- 
constituted Government establishments, or to get 
them, as heretofore, ready-made from the private 
trade? So far as money cost is concerned, the 
report states that financially the two courses men- 
tioned will about balance; but it is difficult to 
reconcile this with the statement, made elsewhere, 
that the cost of making a stoker into a mechanician 
amounts to 600/., whilst the cost to the country of 
turning a boy into an engine-room artificer will be 
17501. We quote the figures as they have been 
stated, and it is said details can be given to sub- 
stantiate them ; but if this be the case, the Navy 
Estimates will be burdened in the future with an 
additional sum of about 17501. for every engine- 
room artificer in the Navy, and about 6001. for 
every mechanician who is to undertake, however 
imperfectly, the duties of the artificer of the 
past. 

It is said, however, and the: fact must be men- 
tioned in order to fairly state the case, that the 
engine -room artiticers, as they enter the Navy, 
are not fully-trained men. They may be good 
mechanics, may have mastered their trade, but 
they have yet much to learn to fit them for their 
duties on board a man-of-war. That may be true ; 
but such things as they have to acquire are but 
subsidiary ; the main thing is that they are 
mechanics. They have mastered a many-sided 
and intricate art in the only way that it can be 
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mastered —namely, by practical work in the making 
and erecting of engines and machinery; that is sup- 
posing the right sort of men have been admitted. 

e advantage of the new system of training arti- 
ficers in the special Government establishments 
that have been provided for the purpose is that the 
boys are taken in at such an age that their career 
from the first is associated with the Naval Service. 
It is an advantage upon which we have frequently 
dwelt, and we should be the last to underrate it, 
seeing the admirable results it has given in other 
branches of the Service. This great value, how- 
ever, would be too dearly purchased were the 
training given in the Government establishments 
not of a character to make the lads into efficient 
mechanics. Here we think the danger of the 
scheme as at present constituted lies. The boy 
artificers receive a four years’ course of instruc- 
tion, and during the period it is expected that they 
will become proficient in the practical and theo- 
retical sides of their duties. 

The question is, whether this end is attained. 
From the evidence taken by the Committee it would 
seem that too much time is given to acquiring 
what was described as ‘‘ book-knowledge ” to enable 
the lads to become skilled ‘‘toolsmen” to borrow 
another expression from the evidence. According 
to Engineer-Lieutenant Darley, on an average only 
36} hours a week are set aside for instruction in 
practical work ; and Engineer Carnt tells us that 
‘* there is six months’ leave during the four years, 
and six months away from his,” the boy artificer’s, 
‘** actual trade or particular work, learning other 
trades, so he has only three years of 37 hours a 
week to learn his own trade in.” Captain Bacon, 
in putting a question to Engineer-Lieutenant 
Darley, gives an idea of the ‘‘ book-knowledge ” 
which it is sought to impart. The latter had said 
that the instruction in applied mechanics should 
be very elementary during the third and fourth 
year, and Captain Bacon replied :—‘‘ What is to 
confine it to being elementary, considering that you 
have worked the boy up in two years in geometry 
and mensuration to the properties of the circle 
and construction of inscribed and circumscribed 
triangles? In trigonometry he has gone on to ex- 
pression of angles in circular measure, and the 
solution of right-angled triangles. In mathematics 
he has gone on to specific gravity, hydraulic 
machines, &c. In heat he has gone on to expan- 
sion of liquids, expansion of gases, &c.” 

No doubt it would be admirable for anyone 
engaged about machinery to have knowledge of 
these subjects, and we are far from taking excep- 
tion to the not very abstruse course of ‘* book- 
knowledge ” indicated —although it must be remem- 
bered it 1s only the preparatory course—but the ob- 
jection is that too much is attempted in too little 
time. It is suggested—and possibly the suggestion 
has now been carried out—that the course should be 
modified; but still the period of training remains at 
four years only. During this time, in addition to 
** book-knowledge,” the boy artificer is supposed to 
master the trades of fitter and turner, boilermaker, 
smith, coppersmith, and moulder ; and the instruc- 
tion is to be imparted in what is really a school, 
although penctical work is done in the way of repairs 
of a minor character. When one compares this with 
the training required by the Board of Trade before 
granting a certificate for the mercantile marine, it 
is idle to suppose that the boy-artificer will be as 
efficient a tradesman as the engine-room artificer 
whom the Admiralty could secure by continuing to 
enter men from the private trade in the manner 
hitherto followed. e do not say that all men 
entered in the past were what they should have 
been ; but this was the Admiralty’s own fault. The 
discouragement given to the class cut off supplies 
for a time, and the Navy had then to take what it 
could get, the best men going to the merchant 
service, 

The Admiralty has had a difficult task during 
some time past in vainly striving to reconcile op- 
posing conditions ; and it is not surprising that the 
compromise effected is not wholly a = one. The 
position was that it could no longer be denied that 
the naval ofticer must be an engineer ; but engineer- 
ing practice comprises some work distasteful to 
many of the young gentlemen entering the Navy. 
That is a fact not to be ignored, for if the entry of 
officers were to fail, the Sonp would be in a 
state indeed. It was therefore suggested that it 
would be possible to relieve the naval officer—we 
are, of course, not speaking of the old type of 
engineer officer, but of the new executive engi- 





tieer officer—of some of the unpleasant ‘ prac- 
tical work” by relegating it to the artificers, 
and by making the commissioned officer’s duties 
‘** observational.” But here again there was objec- 
tion. The engine-room artificers entered the Navy 
as men at full age, and a large proportion were 
members of trade unions. If these men were given 
igher duties, such as could not be carried out by 
others, except in an ‘‘ observational” way, the 
traditions of the Service would be broken. Nowit 
is one of the first of these traditions—and a very 
good tradition it is—that those having authority 
should, as far as possible, be associated with the 
Navy from boyhood ; that they should look on the 
Navy as their sole alma mater—a mother to whose 
fostering care they owed all knowledge and all suc- 
cess in life ; that there should be no divided alle- 
giance, no early traditions or sympathies connect- 
ing them with other influences. But this spirit of 
undivided allegiance is one of the strongest charac- 
teristics of trade unionism also; so the naval 
authorities may be excused if they considered 
whether they could not train their own engine-room 
artificers ; it being understood, of course, that they 
kept faith with the men already in the Service. 

t should be said here, as reference has been made 
to the influence of trade unionism, that no evidence 
has appeared that the engineering unions have 
acted in a way hostile to the interests of the Navy. 
No doubt at one time advice was given to young 
mechanics not to enter as artificers; but this was 
no more than the duty of those acquainted with the 
ayy taken up by the Admiralty at the time. 

o far as we are aware, however, the statement 
made to Lord Tweedmouth by Mr. George Barnes 
is absolutely correct—that the trade unions have 
never sought to interfere with the internal working 
of the Navy. Perhaps we may also bear testimony, 
from personal knowledge, of the efficient manner in 
which the engine-room artificers have carried out 
their duties afloat, often under extremely trying 
conditions; as Lieutenant Bellairs stated on 
Tuesday last, the artificers have a splendid record 
for good conduct and discipline. 

It was doubtless a consideration of the condi- 
tions above stated that led to the creation of the 
class of boy artificers, and the endeavour to trans- 
form stokers into mechanics. Putting aside the 
financial aspect of the question, the mistake ‘has 
been that the Admiralty has not appreciated the 
amount of work that has to be done to make a man 
a skilled mechanic. The four years’ course at 
present followed by boy artizans is not enough 
even for the practical part of the work; and it 
is questionable whether, in any case, the oppor- 
tunities afforded are sufticient to allow of experi- 
ence being gained in the larger and more impor- 
tant parts of a warship’s engineering equipment. 

If the naval authorities are really determined to 
do away with entry of artificers from the private 
trade—and it would seem that the present policy 
must lead, sooner or later, to this end—more money 
must be spent on training men within the Service ; 
and they must be given wider experience than can 
be obtained by the ‘‘ Indus” scheme. Repair work 
is, no doubt, excellent training ; but it should be 
based on knowledge yained by construction. If the 
source of supply of artifieers from outside is aban- 
doned, and, in addition, the commissioned officers 
are to be simply ‘‘ observational,” it will be necessary 
to give the boy artificers a much more extended 
educational course, both in practice and theory, 
than is now contemplated. They will then become 
the engineers of the service, and all the old 
programme, which has just been completed after 
years of experience, will be gone through over 
again. The highly traine‘ artificers will claim to be 
commissioned officers, and will later demand execu- 
tive powers, and as they will be the men who know, 
and the men who do, their claims will have to be 
allowed. In the meantime the Navy will be 
passing through a period of weakness and unrest, 
such as that from which it was hoped it had 
emerged when the Selborne programme was issued. 
The alternative is, of course, to make the future 
naval officer, the Osborne and Dartmouth lads, 
good engineers on both the practical and theo- 
retical sides. It is greatly to be hoped that this 
course will be followed. 

The report of the Douglas Committee says that 
the interests of the engine-room artificers already 
in the Service will not be affected by the new 
scheme, but unless modifications in the rules of the 
Service, or adequate compensations to the men, are 
made, we do not see how this contention can 





be supported. As Mr. Barnes said on Tuesday, the 
men were persuaded to throw up their prospects i: 
civil life by the inducements held out ; and to de- 
prive them of the emoluments attached to the duties 
they have hitherto performed, and to put them 
under the orders of an inferior class—and, more 
over, a class they themselves have instructed— 
appears to us to be a distinct breach of faith. Lord 
Tweedmouth, however, plainly said last Tuesday 
that there was no intention of interfering with th:- 
— of the engine-room artificers now in the 
avy. Ashe stated at the same time that he could 
not see any inherent error in the new departures, 
and intimated, in language as plain as high 
officials ever use in reply to deputations, that 
no change would be made, we think that he has a 
somewhat difficult task before him. That few 
other engine-room artificers will be admitted from 
outside we gather from the statement in the report 
that the entries of boy-artificers is to regulate the 
entry of engine-room artificers from the shore. In 
the meantime, if there is any faith in admiralties 
and governments, the artificers have the promise of 
the First Lord that their position in the Navy 
shall not be prejudiced, and no doubt there are 
those who will remind him of it if occasion arise. 





THE OLD AND NEW CHEMISTRY. 

On Saturday last Sir James Dewar opened a series 
of three afternoon lectures on ** The Old and New 
Chemistry,” at the Royal Institution. The title is 
to be understood literally. Tables covered the 
walls, tracing the history of chemistry and natural 
philosophy from the days of Thales, about 600 B.c., 
to Lavoisier and the dawn of modern chemistry, 
at the close of the 18th century. It might appear 
a bold thing, Sir James said, in introducing his 
subject, in these days of restless turmoil to lecture 
on the old chemistry. But it was instructive, and 
there had been a revival of the interest taken in the 
ancient chemical literature within recent years. Sir 
James showed two volumes of the ‘ Bibliotheca 
Chemica,” a compilation of 1400 early pamphlets, 
collected on the instigation of the late James Young, 
of Kelly, and left by him to the University of Glas- 
gow. These volumes were edited by Mr. John Fer- 
gusson, and published in Glasgow a few weeks ago. 
Chemical students had helped in their compilation, 
and similar research work had, under the direction 
of Ostwald, been carried on in Germany. 

Professor Dewar would distinguish five chief 
chemical periods. The earliest period might be 
divided into three sections. The first, down to the 
seventh century B.c., included what little was 
known of the chemical arts of the Indians, Egyp- 
tians, Hebrews, and other ancient nations. The 
second, from 640 B.c. to the second or third 
century A.p., included the arts of the Greeks and 
Romans ; it was the epoch of the subjective evolu- 
tion of natural laws. In the third section, which 
coincided with the rise of mysticism in the later 
Alexandrinian school, chemistry first appeared as a 
branch of occultlearning. The second long period 
of alchemy corresponded to the. Middle Ages of 
European history, and to the historical associa- 
tion between the East and West, and extended 
down to the sixteenth century. It embraced the 
great names of Rhazes (about a.p. 900, in Persia 
and Bagdad), Avicenna (about a.p. 1000, in 
Bochara and Persia), Djabez (latinised Geber, an 
Arab, about a.p. 1000, frequently confounded in 
tradition probably with Djafar, born in Medina 
about 700) in the East, and of Albertus Magnus, 
Roger Bacon, Lully, and Basil Valentine in the 
West. The zeal of Paracelsus then inaugurated the 
period of medical chemistry, lasting for barely 
two centuries, and famous through the names of 
Libarius, Glauber, Vau Helmont, and Agricola. 
Then followed the fourth period of ascertained facts 
and methods, with the brilliant discoveries of Boyle, 
Stahl, Black, Priestley, and Scheele. A simple 
step brought us finally to Lavoisier, and to the 
modern chemistry of number, weight, and measure. 
The lecturer had prepared a little pamphlet con- 
taining extracts from ancient and modern authors, 


Salamon, Rawlinson, Ennemoser, Shakespeare, 
Brewster, Newton, Watson, and others, relating 
to chemistry. 


The seven metals known to the ancients had 
mysteriously been linked with the constituents of 
our planetary system—gold with the sun ; silver 
with the moon ; mercury, Mercury ; copper, Venus : 
tin, Jupiter; iron, Mars ; and lead, Saturn. The 





four elements earth, water, air, and fire were 
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said to have their analogues in the four good 
angels, the spirits, seasons, gates of heavens, parts 
of the earth, rivers of Paradise, principal winds, 
and so on; and all this one had to wade through 
in order to trace the knowledge of the ancients. 
But they were sharp observers. How did they 
distinguish between noble and common metals ? 
Sir James had some silver, impure with lead, 
melted, and the surface projected on the screen. 
As long as there was lead present, brown stream- 
lines rushed over the boiling silver; when the 
bright silver afterwards cooled, craters rose from 
the surface, and those craters discharged enough 
oxygen gas to re-light extinguished tapers. A 
piece of bright tin, treated similarly, became in- 
crustated with its oxide. The phenomena were 
known to theancients, though not understood. The 
Egyptians made various bronzes, subdivided gold 
and silver, and must have used some kind of blow- 
pipe to prepare their coloured glasses. The ordeal by 
fire was based on the observation that a cushion of 
vapour, from the moisture of the skin, would prevent 
actual contact between the hot metal and the human 
body, as long as there was a sufliciently great differ- 
ence of temperature between the two bodies. The 
Leidenfrost phenomenon was demonstrated on the 
screen, with water on hot metal plates, and with 
liquid air on a watch-glass at ordinary temperature. 
The drop of water was spinning round on the 
cushion of steam which it generated, and evapo- 
rated completely with much sputtering, or boiled off 
briskly, when the metal plate had cooled ; the drop 
of liquid air was seen to spin about in the same 
way, until, becoming sluggish, it finally hardened 
to a beautiful star. When too big adrop was used, 
so that the temperature difference was not great 
enough, the water boiled with strong ebullition, 
and the liquid air produced a snow shower and a 
lump of ice, due to atmospheric moisture. That 
alchemy was very largely practised was proved by 
an edict of the Emperor Diocletian (284 to 306 a.p.) 
against alchemy. Of non-metals, sulphur was prin- 
cipally studied, and certain analogies between sul- 
phur and oxygen, misinterpreted in those days, had 
only recently been substantiated. The ancients 
knew that sulphur when burned gave an acid; 
they also noticed that the yellow sulphur turned 
brown on heating, though they cannot have seen 
experiments so beautifully performed and thrown 
on the screen as they were at the Royal Institution. 
Some sulphur was contained between two plates of 
mica ; in transmitted light it looked brown ; care- 
fully melted it formed a mobile yellow liquid which, 
locally overheated by means of a gas-jet, turned 
into a red-brown, viscid liquid. Cooled by being 
sprinkled with liquid air, yellow flowers of sulphur 
became white. Poured out of a test-tube into cold 
water, the molten sulphur—giving a stream of bluish 
liquid and vapour—turned into a plastic mass. A 
red-hot iron bar, rubbed against a rod of sulphur, 
gave a shower of incandescent sparks of sulphide. 
Mercury rubbed with flower of sulphur was trans- 
formed into a black mass. 

Most of these experiments were familiar to the 
alchemysts, of whom there had been good and bad, as 
Sir James proved by a quotation from Ben Jonson, 
(1574 to 1657). Lavoisier had said that in looking 
for a universal solvent, the alchemysts had forgotten 
that they would not have had any vessel for that 
solvent if they had found it. Butsuch a vessel was 
really supplied by the substance from which the sol- 
vent was separated. Thus fluorine, which very nearly 
came up to the demands of the universal solvent, was 
kept in vessels of fluorspar, and in their early experi- 
ments on the isolation of fluorine, Moissan and 
the lecturer had, indeed, sent fluorine in cooled 
glass vessels from Paris to London. We had also 
gone a long way, Sir James said, towards realising 
the dream of the alchemysts—the universal medicine, 
the elixir of long life, though not on the expected 
lines. And if people were tempted to wonder that 
the strange doctrines of the alchemysts could prevail 
for centuries, we need onlyremember the admiration 
th which Liebig had spoken of their work and of 
eir idea of the transmutability of metals, which 
(ood in perfect harmony with all their observa- 
ons. The words of Liebig are worth bearing in 
vind :—*‘Tt is the prevailing ignorance of chemistry, 
and especially of its history, which is the source of 
he very ludicrous and excessive estimation of our- 
selves with which many look back on the age of 
alchemy.” Sir James concluded his first lecture 
by showing some quaint illustrations from old 
books, depicting the alchemyst at work in his 
laboratory, and the great variety of alembics (stills), 
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furnaces, flasks, crucibles, coolers, &c.—not a few 
resurrected in modern inventions—which he ap- 
plied. Mr. Lennox and Mr. Heath assisted Sir 
James Dewar in the experiments. 


PROGRESS OF THE MARINE STEAM- 
TURBINE. 


Ir was to be expected that the established success 
of the steam-turbine would find a ready acceptance 
by those responsible for the flotilla of passenger- 
steamers running on the estuary of the Clyde, 
than which there is no finer fleet of excursion 
steamers in the world. Indeed, it was on this 
service that the Parsons turbine was first applied 
commercially. Following the success of the system 
in the experimental torpedo craft Turbinia, a syndi- 
cate ordered the King Edward from Messrs. William 
Denny and Brothers, and from this beginning there 
has resulted an extension of the system which is as 
gratifying as it is merited. The second Clyde 
turbine steamer was the Queen Alexandra for the 
same owners, and since then there have been de- 
velopments in other services ; but until the system 
was an assured success, none of the regular owners 
on the Clyde cared to adopt the new method 
of propulsion. This year both the Caledonian 
Railway Company and the Glasgow and South- 
Western Railway Company have built new vessels, 
while Messrs. G. and J. Burns, as has already 
been announced in ENGINEERING, have put upon 
the daylight service to Ireland a new vessel 
propelled, at 22 knots, by turbines. In addi- 
tion we have this year the first turbine-driven 
excursion steamer on the Thames, while last year 
the Mersey passengers were fortunate in having 
at their disposal the Viking. Thus on all the 
principal rivers and on all the Channel services 
the system has been adopted, and this, in view of 
the fact that only five years have elapsed since the 
system was first tried commercially, is a tribute 
alike to the enterprise of our shipowners and to 
the mechanical ingenuity of the inventor. 

The Caledonian Company’s steamer for the 
Clyde, named the Duchess of Argyll, was built 
by Messrs. William Denny and Brothers, Dum- 
barton, who have done so much for the extension 
of the turbine system ; indeed, this is the sixteenth 
turbine vessel built by the firm in the five years 
since the advent of the King Edward, and each 
of them has proved successful. The Duchess of 
Argyll is 250 ft. long, 30 ft. broad, and 10 ft. 6 in. 
in depth, moulded. She is typical of the splendidly- 
equipped day-exoursion steamers on the Firth of 
Clyde, and with her three turbines, working on 
the compound system, each driving a separate pro- 
peller, she attained a mean speed of 21.11 knots 
on two runs over the long-distance course between 
the Cloch and Cumbrae Lights. 

The Glasgow and South-Western Railway Com- 

ny’s steamer, named the Atalanta, was built by 

essrs. John Brown and Co., Limited. She is 
somewhat shorter than the vessel already referred 
to, being 270 ft. long over all, with the same beam 
of 30 ft., and moulded depth of 10 ft. 6 in.; and 
is completed, so far as the comfort of ngers 
is concerned, in the high style characteristic of the 
Clydebank establishment. The machinery of this 
vessel will be of historic interest, because she is 
fitted with the complete turbine set which Messrs. 
John Brown and Co. specially constructed for the 
extensive and suggestive series of experiments to 
determine many unsolved problems associated with 
the design of the turbines for the large Cunard 
steamer Carmania, and for the still larger vessel 
Lusitania, of 32,500 tons, to attain a speed of 
25 knots. The Atalanta’s installation of turbines 
we illustrated on Plate X VI. of our issue of Decem- 
ber 1, 1905. As is now almost universal in rela- 
tively small craft, there are three turbines, the 
high pressure being on the centre shaft and one low 
pressure on each of the wing shafts. A reversing 
turbine is incorporated in the exhaust at each end 
of the low-pressure turbines. The boilers in this 
case are of the Navy type. This vessel differs in 
model from the Clyde pleasure steamers generally, 
as her sides are flared out in a manner correspond- 
ing more to the American paddle-steamers, so as to 
give much greater deck room for passengers than 
would have been ible if the ordinary construc- 
tion had been followed, and with the dimensions 
limited as they were. 

Another Clyde steamer of this year which is 
noteworthy is the Marmion, built for the North 











British Railway by Messrs.A. and J. Inglis, Limited, 
who have constructed a large number for this com- 
pany. Their vessels have a shorter run. They 
are mostly for the upper waters of the estuary, 
and are therefore of exceptionally light draught, so 
that it has not been found desirable to depart from 
side paddle-wheels, while, at the same time, the 
haystack boiler has been continued in use. 

The steamer for the London service has also been 
built by Messrs. William Denny and Brothers, 
and is named the Kingfisher. She has a length 
of 275 ft., a beam of 32 ft., and a draught of 
10 ft. 9 in. The vessel has three. screws, driven 
by the usual arrangement of turbines, with the 
go-astern turbines on the two wing-shafts. The 
speed aimed at was 20 knots. On the series of 
progressive speed trials undertaken with this, as 
with all high-speed craft now, the maximum rate 
was 21.43 knots. There are in this vessel four 
decks, the boat-deck forming a fine promenade, 
as well as a shelter for the mid-ship section of 
the deck below in wet weather; this latter pro- 
menade extends almost the whole length of the 
ship. The dining-saloon is on the main deck, and 
seats over 130 people : the vessel, which has been 
built for the General Steam Navigation Company, 
Limited, has every convenience that the nurtured 
anticipation of pleasure-seekers now demands. She 
will be engaged in excursion service from London 
to Boulogne and other Continental ports. 








INTERNATIONAL SCIENCE. 

Tue Friday evening discourse of last week at the 
Royal Institution was given by Dr. A. Schuster, 
F.R.S., Professor of Physics at the Victoria Uni- 
versity, Manchester, on ‘ International Science.” 
Scientific pursuits, the lecturer began, had drawn 
nations together before the days of rapid inter- 
communication. But it was only in the last century 
that international combination had been organised, 
and some overlapping had already become apparent, 
showing the necessity for due control and subdivi- 
sion of the work—a task with which the Associa- 
tion of Academies was dealing, as he explained 
lateron. International scientific combination might 
be regarded under three headings. 

The Association of Cataloguing was an example 
of the first division. On the initiative of the Royal 
Society, twenty-nine countries had agreed to cata- 
logue their scientific papers, beginning with the 
present century, on a uniform system, accordin 
to both authors and subjects. Each paper woul 
be thus, at least, entered twice, and if more than 
one important subject were dealt with, there would 
be subject entries under several headings. From 
a table exhibited, the audience saw that the number 
of index-slips sent in, the number of publications 
from which they were taken, and the ave 
number of sheets per publication, were :—In 
France, 60,401 ; 930; 65; Germany, 213,545; 1749; 
153 ; United Kingdom, 56,382 ; 480; 112 ; United 
States, 66,000 ; 23; 124; but as the standards and 
also the periods covered—in most cases about two 
years—varied, these statistics could not be re- 
garded as definitive. It was gratifying that the 
central office, which had its headquarters in London 
under Dr. Armstrong, was self-supporting, all 
expenses being covered by subscriptions and sales 
of volumes ; but some countries, Germany espe- 
cially, had rather heavy expenses. The international 
star charts were another exemplification of com- 
bined cataloguing. The work was done under the 
supervision of Professor Mouchez, of Paris, who 
initiated it; the idea was due to Sir David Gill. 
Each country bore its own expenses, which meant 
that Professors Christie and Turner in this country 
were dependent upon grants of 80001. from the 
Royal Society and Oxford, while France had 
allowed 100,0001. for this purpose. There would 
be some difficulty how to store those charts finally, 
which would weigh 2 tons. 

The second object of international combination 
was the creation and control of standards and units, 
which were entrusted to the Bureau International 
des Poids et Mesures, at Sévres, established in 
1873, and joined in 1884 by Great Britain, which was 
represented by Major MacMahon and contributed 
about 2501. to the total expenditure of the Bureau 
—40001. It was in this Bureau that A. A. Michel- 
son expressed the standard metre in wave-lengths. 
There was no international institution for electrical 
units, but practically the British Association system 
of 1860 had been left unchanged. Many matters 
were mature for international agreement ; for jn- 
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stance, the naming of mountains. A more trivial 
point was that, the lecturer estimated, he lost some 
two or three hours every year, because some pub- 
lishers put the index at the beginning of the book, 
some at the end, and some elsewhere, if any- 
where. 

The third category concerned special combined 
work undertaken for the direct advancement of 
knowledge. People had speculated what we should 
be like if we were two-dimensional beings. As a 
matter of fact, we were not so vastly superior to 
those beings, for our tangible knowledge of third- 
dimensional space was confined to what we could 
learn by feeling, and our range was only 8 ft. In 
climbing up mountains, it was to be remembered, 
we still remained on the surface of our globe. The 
earth’s surface was measured by the geodetic asso- 
ciation of twenty states, and the longest meridian 
arc, now nearly completed, extended, thanks to 
Sir David Gill, from the Cape of Good Hope 
through Central Africa and Egypt, and all through 
Russia (the arc of Struve) to the north coast of 
Norway ; it was the longest meridian that could 
possibly be measured on the earth. 

Gravity force determination, now made with short 
endulums—a specimen used by Colonel Burrard in 
ndia was shown—supported Pratt’s suggestion that 

mountains floated on the earth as ice did on the 
water, being themselves lighter than the surround- 
ing earth. The Geodetic Association, over which 
Professor Helmert presided in Berlin, had ascer- 
tained that the axis of the earth was not quite 
stable. Euler had predicted that, because the earth 
was not a perfect rotating sphere, and he had calcu- 
lated that the earth axis should describe a curve in 
ten months; the real period was more like fourteen 
months; and Simon Newcomb had pointed out that, 
even if the earth were as rigid as steel, we should 
expect a period of more than fourteen months. 
The actual observations since 1900 showed that the 
pole seemed to describe an irregular spiral, which 
apparently had widened out in the later years, but 
whose radius was only 8 yards; the Prussian 
Government had paid for all this work. 

In 1902, Professor Schuster continued, he had 
proposed that meteorologists should stop all obser- 
vations for five years, so as to gain time for the 
study of their data. He had to qualify this advice 
only in one respect, inasmuch as he had not wished 
to hinder the exploration of our atmosphere by 
means of balloons and kites,* in which much progress 
had been made in recent years. The latest pattern 
of Dines box-kite and the Dines meteorograph 
were exhibited. The international ascents were 
regulated by a committee under Professor Herge- 
sellat Strassburg. Simultaneous barometer obser- 
vations were needed for this and other purposes ; 
unfortunately, in Central Europe observations 
were made at 8 a.m., which was 7 a.m. Greenwich 
time ; and as English observers would have to pay 
an extra shilling for telegrams sent before 8 a.m., 
readings were in England taken an hour later. 
The breaking of the monsoons was a question of 
vital interest for India, and it had been found that 
heavy rainfalls in May in Zanzibar delayed the 
monsoons ; there, again, international co-operation 
was most essential. International earthquake 
observations owed their initiation to the pioneer 
work of British scientists in Japan. Owing to an 
unfortunate misunderstanding, England was not 
a member of the Association of Earthquake Mea- 
surements, however, the work being left to Pro- 
fessor Milne’s devotion, Diagrams of Professor 
Milne’s record of the San Francisco earthquake, 
and of the magnificent record obtained at Gdot- 
tingen, were thrown on the screen, 

England had, however, established the important 
Association of Academies which was bound to play 
an important part, and which had held meetings in 
Paris in 1900, and in London in 1903. It was to 
be regretted that the English academy, the Royal 
Society, had not, like the ovher academies, a literary 
branch. But the Royal Society had the advantage 
that it recruited its members from all the kingdom, 
whilst the Continental academies had more a local 
character ; and on the whole England had not come 
out badly—Greenwich longitude was used all over 
the world—though it was undoubtedly behind in 
terrestrial physics and meteorology, and would be, 
as long as the universities had no means to take 
up the work seriously. Professor Schuster’s con- 


*See ‘‘ Scientific Ballooning” and other articles, 
ENGINkEertno, vol. lxiv., page 3; vol. Ixxiv., page 805 ; 


cluding words should be heeded. If diplomatists 
failed, men of science should keep the peace of 
the world. 








IMPROVEMENTS IN ARC-LAMPS. 


For many years attempts at improvement of the 
arc-lamp were almost entirely confined to devising 
better mechanism for feeding the carbons regularly, 
and very little was done in the direction of im- 
proving the arc itself. It seemed taken for granted 
that the arrangement of the carbons in line with 
one another vertically was the only practical one, 
and the light-giving properties of the lamp were 
studied from this point of view. Investigation 
showed that the light came, not so much from the 
arc itself as from the white-hot ends of the carbons; 
and of these, the positive, with its characteristic 
hollow crater, had a far greater light-giving area 
than the negative. In fact, the illumination in any 
direction is to a very great extent dependent upon 
the area of incandescent carbon visible from that 
point, or, for practical purposes, upon the amount 
of the positive crater which can be seen. Hence 
it would seem at first an obvious improvement 
to increase the distance between the carbons, so 
that less of the crater light should be shut off 
by the negative carbon. This, however, does 
not improve matters, but rather makes them 
worse; for the increased efliciency expected is 
not found to occur, and the light of the arc 
becomes of a decided bluish tint. The blueness 
and the lack of efficiency of a long high-voltage arc 
between vertical carbons is accounted for by the 
crater light having to traverse a greater length of 
the blue mist which surrounds the arc, and thus 
losing proportionally in intensity and whiteness. 
So decided is the loss, that the greatest efficiency 
occurs when the arc is only about } in. in length ; 
although under these conditions the negative carbon 
obscures so large a portion of the crater light. 

The negative carbon was evidently responsible 
for the obstruction of so much light that it was 
tried alongside the positive, the two carbons 
being slightly inclined towards each other. By this 
means it was hoped to get the arc across their lower 
extremities, so that the light downwards might 
have nothing in its course. It was found, how- 
ever, that, with the usual voltages, the arc would 
not spring from the tips of the carbons, but burned 
between the nearest points. The crater was formed 
in the side of the positive carbon, and very little 
light could get out either horizontally or down- 
wards. The problem evidently was to find some 
way of making the are spring from the extremities 
of the carbon-rods, so that the full benefit of the 
crater, the negative incandescence, and the arc 
itself should be obtained. The solution, when 
discovered, was remarkably simple. It consisted 
in separating the carbons more widely, and: in- 
creasing the voltage across the arc. We have 
seen that when this was tried with coaxial carbons 
the crater light was absorbed and discoloured by its 
longer path through the blue arc mist, but in the 
case of slightly inclined carbons and a horizontal 
arc this trouble was not met with. As an example 
of the benefits obtained by using a long arc and a 
higher voltage, the progressive increase in area of 
the incandescent carbon, visible as the arc was 
lengthened, was shown by Mr. Leonard Andrews 
in a recent paper read before the Institution of 
Electrical Engineers. Using a 10-ampere arc 
between inclined rods of pure carbon, the arc was 
3.5 millimetres long with 61 volts across it, and 
the crater area visible was 6 square millimetres. 
With 72 volts, the length was 9 millimetres, and 
the crater area visible 9.75 square millimetres. 
Seventy-eight volts and 9.7 amperes gave a 10- 
millimetre arc with 10 square millimetres of crater 
area visible, and 90 volts with 9.6 amperes increased 
the arc length to 12.5 millimetres, and the visible 
crater area to 10.6 square millimetres. A further 
increase of 4 volts increased the arc length to 13.5 
millimetres, but the arc had already been caused 
to spring from the tips of the carbons, so that no 
further increase in the area of crater visible was 
obtained. The crater areas given above were the 
areas visible from a position on a line 45 deg. below 
the horizontal through the arc, and at right 
angles to the plane of the carbons. Viewed 
directly from low, the light given area in 
sight rapidly increased with the higher volt- 
ages and longer arcs, until a maximum was 
reached at about 90 volts, above which with a 
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10-ampere current no further improvement in the 








position of the arc was possible. This, it will be 
noted, is double the voltage which was found best 
by Mrs. Ayrton and other investigators, and gene- 
rally adopted for the vertical arc. 

Increasing the arc-length, however, brings cer- 
tain difficulties. A long arc shows a tendency to 
flare, and its feet wander about on the carbon tips. 
This results in great variations of length from time 
to time, and, consequently, irregular and flickering 
light, so that some means had to be devised for 
keeping it in its place. The only possible way of 
constraining such a thing as an arc is by means of 
a magnetic field, which will exert force on it exactly 
as the field of a motor tends to drive the armature 
conductors across it. In the case of the Le Car- 
bone arc-lamp, a large iron ring surrounds the 
carbons just above the arc, and the ring closes the 
iron circuit of two electro-magnets, whose cores are 
fixed to it across a diameter at right angles to the 
arc. Although there is a closed-iron circuit, there 
exists in the interior of the ring a slight leakage 
field, whose intensity and distribution can be con- 
trolled to some extent by drilling holes in the 
ring. This field is quite sufficient to keep the are 
fairly steady, while it also curves it downwards, and 
gives it a shape in which the crater light is least 
obstructed by the mist. It is theoretically possible, 
of course, to force any arc down to the extreme 
tips of the carbons by magnetic force alone, what- 
ever the voltage ; but in practice this results in a 
very undesirable form of arc, far inferior to that 
simply steadied in a weak field. 

The improvement in arc-lamps which has un- 
doubtedly attracted most attention from the general 
public is the impregnation of the carbons with 
calcium or magnesium salts, so that a brilliant 
yellow hue is given to the arc. Such lamps placed 
high up on the walls of buildings give a street 
illumination unapproached by any other means ; 
and their fog-penetrating qualities allow them to 
do good service when ordinary arcs and gas-lamps 
might as well be extinguished. The voltage across 
such arcs is practically the same as used in ordinary 
arcs, but a long and very luminous flame is ob- 
tained by the chemicals in the carbons. The intro- 
duction of chemicals renders the are luminous in 
the same way as a Bunsen flame can be made to 
give light by burning various salts within it. In 
the chemical carbons, as now made, there are three 
zones—a cylindrical envelope of pure hard carbon, 
an intermediate cylinder of chemically - treated 
carbon, and a central core of similar material, 
though less dense. The arc has an annoying ten- 
dency to travel about the ends of the carbon, and 
this causes variations in the light ; but this is not 
so noticeable in modern flame lamps. Itis probably 
the only fault the general public know about, but . 
the manufacturers have to combat other troubles. 
The carbons are expensive, and are rapidly con- 
sumed. The chemicals in the carbons give off a 
quantity of fumes, which not only corrode the 
mechanism if allowed to get at it, but prevent 
the lamps being used except out of doors or in 
very well-ventilated situations. The emission of 
fumes prevents the arc being enclosed in an air- 
tight globe, so as to reduce the carbon consump- 
tion ; and, further, there is a lot of ash left in the 
globe. 

These are all serious faults, but the lighting 
effects of the chemical arc are so magnificent that 
its defects are readily borne with, and meanwhile 
there is every hope that they will be almost en- 
tirely eliminated. Further, the chemical arc, in 
common with all flame arcs, has the advantage that 
its efficiency is practically as great with alternating 
as with direct current. The alternating-current 
arc between the coaxial carbons threw half its light 
upward, where it was no good, so that the use of 
inclined carbons has been of the utmost service to 
alternating-current lighting. If the difficulties of 
running alternating-current arc - lamps in series 
could be entirely overcome, the better mechanical 
arrangements ible for feeding the carbons 
would place the alternating-flame arc in the front 
rank for exterior lighting. 

The last improvement to be noted, though not 
latest in point of time, is the introduction of the 
small enclosed arcs. In these the are burns in an 
air-tight globe, and in consequence the life of the 
carbons is lengthened tenfold, and a high voltage 
can be employed. Such lamps require attention, 
perhaps, once a week, ins of the almost daily 
attention needed by open-type arcs. They give 4 
wonderfully white and steady light, and appear 
the observer to give much more of it than the open 
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This, however, is a purely illusive effect. 
The globes are small and very opaque, hence they 
become strongly illuminated, and give the impres- 
sion of a solid ball of light. In reality, about 40 per 
cent. of the light of the arc is absorbed by the opacity 
of the globe; but the observer does not realise 
this, and seeing a large light -giving surface, 
quite as bright as can be comfortably looked at, 
imagines that he is getting more light than 
from a naked arc, where the light-giving surface 
is little more than a point. Sometimes one 
comes across an open type arc-lamp in the street 
with a piece broken out of the globe; and though 
the globes of these lamps are far less opaque than 
those of the enclosed lamps, the brilliancy of the 
unshaded patch of the light on the ground shows how 
much light even aslightly opaque globe absorbs. 
However, the satisfaction of the public is more to 
be desired than good but unconvincing photo- 
metric results, and the 40 per cent. of wasted light 
is not to be regretted if a meretricious efficiency is 
preferred. 

How great has been the improvement in public 
lighting during the last few years may be best 
realised by a ’bus-ride from Piccadilly-circus, vid 
Regent-street, to the Marble Arch. One passes 
from the brilliance of the flame arcs to the paler 
light of the open-type arcs, and thence, for the 
long stretch of Oxford-street, through the miserable 
rays of flat-flame gas-burners. Why the latter are 
allowed to exist in one of the chief thoroughfares 
of London is not obvious, as in efficiency they are 
so hopelessly behind even the incandescent mantle. 
In fact, the latter when well maintained and used 
in conjunction with high-pressure gas, is a very fine 
illuminant, and in economy is more than a match 
for the ordinary open-type arc-lamp. 

The introduction of the chemical arc, however, 
has again turned the tables in the struggle between 
gas and electricity. In intensity of illumination 
the arc has always held its own, and the battle has 
been waged on the question of cost. The fact 
that high-pressure gas-lighting was chosen for 
Kingsway, and that certain old-fashioned are- 
lamps in the City have been replaced by gas, 
gave a temporary elation to the gas advocates, but 
another great contest in London resulted in favour 
of electricity on all points. The latest battle- 
ground has been Charing Cross Station, where the 
reconstruction of the roof at a lower level has made 
a rearrangement of the lighting necessary. The 
gas company put up a number of the latest high- 
pressure gas lamps, and the electric-lighting com- 
pany some ‘‘Oriflamme” flame arcs, the two 
systems being used alternately. The are lamps 
gave such an unquestionably better light for the 
money that they are to be retained ; in fact, price 
for price, the electric light gave 45,000 candle-power 
against 20,000 candle power for gas. 

As to what lighting by arc-lamps really does cost 
there is so much uncertainty that the following 
figures, given by Mr. W. H. Patchell, from his 
experience as engineer to the Charing Cross, West 
End, and City Electricity Supply Corporation, are 
worthy of record. Mr. Patchell finds that, taking 
current at 2d. per unit, the cost of 1000 candle- 
power for an hour is as follows :— 


Cost ac! 1000 Mean Spherical 
Watts. Candle-Power Hours, exclud- 


arc. 


Type. 
ing y eee 

O:iflamme .. 350 0.4 
Weinert 350 0.55 
Excello 470 0.57 
Santeni 420 07 
Carbone 1000 1 (excluding trim- 
Open type .. 500 1.5 ming and car- 
Encl type 500 2 bons). 
Midget tyre 250 3 


The ‘*Oriflamme” arc-lamp is of English manu- 
facture, and noticeable for containing, among other 
features, a magazine feed. 








NOTES. 
Tue Speciric Heat or Gases at Hicu 
TEMPERATURES. 

For many years there has been a sharp division 
cf opinion as to whether or not the specific heat 
of the products of combustion in a gas-engine 
was constant at all temperatures, or whether 
it became markedly greater as the temperature 
rose. Observation showed that the maximum 
temperature attained in the engine cylinder was 
markedly less than it should be if the combustion 
was instantaneous and the specific heat of the 
products was the same as at ordinary tempera- 





tures, and this fact was by one school accounted 
for by the supposition that the specific heat  in- 
creased at high temperatures. Others, however, 
held that the defect of the observed from the 
calculated pressure arose mainly from delayed 
combustion. Up till the present neither party 
has succeeded in convincing the other, but 
now, in a paper just read before the Royal 
Society, one who has hitherto ranked as a prin- 
cipal champion of the ‘delayed combustion” 
theory, Mr. Dugald Clerk, has described experi- 
ments which lead him to the conclusion that there 
is a real change of specific heat at high tempera- 
tures. The experiments in question are of a very 
original character. A gas-engine was taken and 
modified so that it was possible, when desired, to 
prevent the opening of the exhAust valve. The 
engine being set at work and then suddenly pre- 
vented from exhausting, made several revolutions 
before stopping, the gases in the cylinder being 
thus alternately expanded and recompressed. An 
indicator diagram taken under these conditions 
shows a series of expansion and compression 
lines, each of which is a little below its pre- 
decessor, owing to the fact that there is during 
the whole process a steady loss of heat by con- 
duction through the cylinder walls. By an inge- 
nious piece of reasoning, unfortunately not very 
clearly set forth, so that it makes difficult reading, 
Mr. Dugald Clerk shows that it is possible from 
these curves to deduce the average specific heat of 
the gases for the ranges of temperature between 
successive strokes, and that this average specific 
heat appears to be distinctly greater in the earlier 
series of strokes, where the temperature is high, 
than in the later ones, where it is much lower. 
The increase appears to be very considerable, rising 
from about 20 foot-pounds per cubic foot (taken at 
0 deg. and 760 millimetres) at ordinary temperatures 
to 27 foot-pounds at temperatures 1100 deg. Cent. 
Above this point Mr. Clerk’s experiments indicate 
that it remains nearly constant, being only 27.3 
foot-pounds at 1300 deg. Cent. Mr. Clerk still 
thinks that a portion of this increase is only 
apparent, and that there are also indications of 
delayed combustion which account for part of the 
observed rise in value of the specific heat. The 
point, however, appears in need of further eluci- 
dation, and to this end he has made arrangements 
for repeating the experiments with a more sensitive 
indicator. 


Tue Fixation OF ATMOSPHERIC NITROGEN. 


The question of the fixation of atmospheric 
nitrogen, with which we dealt in our issues of 
January 19 and February 9, with particular refer- 
ence to the electrothermic process of Birkeland 
and Kyde, was raised again in the Society of 
Chemical Industry on Monday last by Professor 
Ph. A. Guye, of Geneva. The Société d’Etudes 
Electrochimiques, of Geneva, with which Mr. 
Guye is connected, has been experimenting in this 
field since 1896. He did not give any information 
concerning his process, however, but treated the 
whole problem from the commercial standpoint. 
The chief processes which he reviewed were the 
cyanamid process of Frank and Caro and the 
electric sparking process of Birkeland und Eyde, 
familiar to our readers through the studies which 
Professors O. N. Witt and 8. P. Thompson were 
enabled to conduct on the spot; brief references 
were also made to the sparking processes of the 
Geneva societ ineationel, of the Badische Anilin 
und Sodafabrik, and of Pauling, of Vienna. The 
cyanamid process which—as Dr. Caro, who was 
present, added during the discussion—is worked in 
one large plant in Italy, producing 8000 tons of 
cyanamid per year, and in two smaller plants, starts 
with the manufacture of calcium carbide in electric 
furnaces. Dr. Guye’s cost estimate for the produc- 
tion of 1 ton (of 1000 kilogrammes) of calcium 
carbide is the following :—1 ton of lime, 15 francs ; 
700 kilogrammes of coke, 17.50 francs; 20 kilo- 
grammes of electrodes, 7 francs ; electric power at 
50 francs per kilowatt year, 1 kilowatt year yield- 
ing 2.1 tons of carbide, 23.80 francs; wages, 
&c., 38 francs ; general expenses, 22 francs ; depre- 
ciations, 6 per cent.; interest, 5 pe cent.; total 
cost, 134 francs. The consumption of the electrodes, 
Dr. Guye said, had been very much reduced of late, 
and the total expenses were actually kept down to 
his figure, 134 francs, in a few works. We might 
reckon that the cost of production would frequently 
amount up to 185 francs, however. Nitrogen 
is made to react on the carbide, yielding cyana- 





mid (CaCN,) and some graphitic carbon. The 
cost of nitrogen Dr. Guye estimated at 10 cen- 
times per kilogramme at the maximum ; Dr. Caro 
stated that it did not exceed 5 centimes; the 
nitrogen is produced either by the Linde pro- 
cess, or by absorbing the atmospheric oxygen by 
glowing copper. There is no doubt that the result- 
ing cyanamid (or katkstickstoff, nitrogen lime) 
is a valuable chemical product and raw material, 
though the experiments carried on in the agricul- 
tural stations at Rothamsted and Woburn are not 
so favourable as to its stability and manuring value 
as the inventors claim. Dr. —— estimate may 
fairly be accepted, as Mr. Bingham pointed out, 
except in one respect. The tigure for the annual yield 
of a calcium carbide furnace seemed to presume 
that the furnace could work continuously for 350 
days; but floods, ice, &c., had seriotisly disturbed 
some hydro-electric stations he knew. Allowing 
in his second estimate 100 francs for power, at the 
same rate as before, 40 francs for manufacturing 
expenses, 10 francs for wages, and 55 francs for 
depreciation, &c., Dr. Guye concluded that the 
sparking processes could produce 1 ton of nitric acid 
at 255 francs (50 francs for packing being included), 
and 1 ton of calcium nitrate for about 268 francs. 
According to both these estimates, the production 
of 1 kilogramme of combined nitrogen would cost 
something like 1s. Mr. O. Guttmann, however, 
pointed out that a mistake seemed generally to be 
made in such estimates. Nitric acid was supposed 
to be produced at 100 per cent. concentration, 
while in reality it was not obtained at more 
than 60 per cent. In Dr. Guye’s tables, more- 
over, everything appeared to be estimated at local 
prices, but London prices were adopted for the 
final products. As regards the future, Mr. Gutt- 
mann reminded the. crowded meeting that Chili 
saltpetre was at present exploited in a very wasteful 
manner ; chemists would some day find means of 
utilising the inferior caliche, which was now disre- 
garded. This is no doubt true. Yet the various 
artificial means of fixing the nitrogen of our atmo- 
sphere deserve the highest attention, and the cyan- 
amid and the nitric acid or nitrate processes need 
not be rivals, as Dr. Guye remarked in concluding 
his communication. In the present stage the pro- 
blem concerns the engineer certainly not less than 
the chemist. 


Tue Evectrrotysis or Fusepn Zinc CHLoRipe. 


On Tuesday, the 15th inst., Mr. Julius Vogel com- 
municated to the Faraday Society an account of ex- 
periments on the electrolysis of fused zinc chloride, 
which Dr. O. J. Steinhart and himself had been 
making, first in Dr. Steinhart’s laboratory in Black- 
friars, and afterwards in the works of the United 
Alkali Company, at Widnes. Although these 
experiments were conducted in the years 1898 to 
1901, and have not been resumed, and although they 
did not lead to any practical process, they are yet of 
interest. The problems had, and have, been ‘in- 
vestigated by R. Lorenz, Czepinski, and Helfen- 
stein, in Ziirich, and by H. 8. Schulze and others ; 
but those were laboratory experiments, and it is 
not often that electro-chemists publish the results 
of factory researches. In 1895, Mr. Vogel stated, 
the late Maxwell Lyte took out a patent for the 
treatment of sulphidic Broken Hill ores, which 
still occupy the attention of chemists and electro- 
chemists. Lyte Fp apa to roast these argen- 
tiferous lead and zinc sulphides to extract the 
zinc sulphate by means of water and sulphuric 
acid, convert the sulphate into choride, and to 
electrolyse the fused zinc chloride. This chlo- 
ride retains water with great persistency, and 
the water disturbs the electrolysis; hydrogen 
and oxygen are generated, explosions take place, 
and current is wasted. When, therefore, Messrs. 
Steinhart and Vogel were, in 1898, asked by the 
Smelting Corporation to investigate the problem, 
with particular regard to the utilisation of commer- 
cial zinc oxide, dissolved in the hydrochloric acid 
resulting from the salt-cake manufacture, they 
had first to study the preparation of anhydrous 
zine chloride. They found that 3 percent. of water 
in the chloride would reduce the current efficiency 
by 33 per cent. ; but they succeeded in obtaining 
an anhydrous salt by carrying out the evaporation 
of the zinc chloride under a suction of about 20 in. 
of mercury. This was more convenient than to 
mix the zinc chloride with concentrated hydrochloric 
acid before evaporation to dryness, as carried on at 
Ziirich. The electrolysis they effected, as Lyte 
had suggested, with the aid of a cathode of molten 
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zinc and an anode of carbon, by currents of 3 
or 4 volts and 500 or 600 amperes, in test- 
tubes of hard glass, which soon gave way, or in 
fire-clay crucibles. A larger cell was built up of 
fireclay tiles, covered by carbon plates, with outer 
carbon walls, held by channel-irons forming a 
water-trough around the cell, and over sixty carbon 
anodes. Although this cell was only a preliminary 
apparatus, a current efficiency of 93 per cent. was 
obtained during a 98-hours’ trial, and Dr. Raschen 


arranged, on behalf of the United Alkali Company, |. 


for further investigations at Widnes. These ex- 
periments were conducted by Messrs. Steinhart 
and Vogel in conjunction with Messrs. Conroy and 
Clayton. . A good deal of trouble was experienced. 
The externally heated cells had to be kept at 450 or 
500 deg. Cent.; the fused zinc chloride corroded all 
joints. and the volatilised chloride blocked the gas 
exit. But the experimenters seem to have been on the 
right track. Mr. Vogel thinks that the cells should 
be constructed of a vitreous stoneware, capable of 
resisting 500 deg. Cent., with the least possible 
number of joints ; that they should be covered in, 
again with few joints; that the level of the zinc 
chloride should be kept constant; and that the 
cells should be fired by gas, gas flames bein 
more easy of control and also more economica. 
than coal fire. The Smelting Corporation ceased 
work, however, and the experiments terminated. 
The United Alkali Company afterwards experi- 
mented for some time with internally (current) 
heated cells, with some success, it was stated. 
Technically, however, the electrolysis of zinc 
chloride remained an unsolved problem, Mr. Vogel 
concluded. He would himself prefer externally- 
heated to internally-heated cells. On this point 
Mr. W. Murray Morrison differed, speaking from 
his large experience with aluminium furnaces. Nor 
did Mr. Vogel believe that it would answer tech- 
nically to mix the zinc chloride with ammo- 
nium chloride, as Griimauer has done with good 
results. Mixtures of fused salts are frequently 
more easily electrolysed than pure salts. The 
vapour clouds of zinc and of lead which spread in 
chloride baths, and depolarise the anode, and which 
at first caused Lorenz a good deal of difficulty, are 
less troublesome when a molten zinc cathode is 
used, as in these experiments. It seems a pity that 
the research had to be abandoned. 





AmericaAN Navat ExpenpiturRE.—The United States 
are going in for a big navy, and have found by this time 
that it will cost them a good many dollars. The naval 
appropriation bill of the United States for 1906-7 con- 
templates an expenditure of 99,734,216 dols. The corre- 
sponding expenditure for 1857--that is, just fifty years 
since—was 12,651,695 dols. In 1862 (when the Civil War 
was looming larger and r upon the American 
horizon) it was 42,640,353 dols.; in 1872 (when there was 
a strong reaction in the direction of economy), 21,249,810 
dols.; in 1877, 14,959,935 dols.; in 1882, 15,032,046 dols.; 
in 1887, 15,141,127 dols.; in 1892, 29,174,139 dols.; in 
1897, 34,561,546 dols.; and in 1902, 67,803,128 dols. It 
would seem that increased naval expenditure has come to 
stay with the Americans, as since the successes of the 
Spanish War their latent ambition has been roused, and 
they have now arrived at the conclusion thut they must 
be something of a world-wide power. 


Rattway TRANSPORT: LECTURES AT THE LONDON 
Scuoo. or Economics AND PouiticaL Scrence.—The 
subject of transport of passengers and goods by railway 
—or, indeed, by any other means of locomotion—has not, 
we think, been hitherto considered a science. Naturally, 
a good deal of experience and considerable aptitude is 
needed to su ully conduct the traffic department, 
but we are not aware that any complete series of funda- 
mental laws have been codified by which a scientific 
superstructure could be built. The directors of the 
North-Eastern Railway have apparently ised this 
defect in their scheme of working, and have determined 
to remove it, for they have appointed a Cambridge Uni- 
versity graduate to organise their traffic department. 
The gentleman in question, Mr. W. T. Stephenson, has 
given two, lectures on this .ubject of ‘‘ Railway Trans- 

rt” at the don 1 of momics and 

olitical ‘Science; the first beg delivered on Thurs- 
day of last week the 17th inst., and the second on 
Thursday last, the 24th inst. In these lectures the author 
essayed to lay down certain laws which should govern the 
practice of transport, dealing with such subjects as book- 
ing. the arrangement of train service, and supervision. 

e working of the block system, the influence respec- 
tively of times of starting and arrival, the necessity of 
organising branch traffic so as to best work in with 
trunk-line trains at junctions, the relative importance of 
ex , ordinary passenger, and trains, the work- 
ing of suburban traffic, and epee other details were dis- 
cussed. There was a large and appreciative audience 


of young railway men, who fullowed the lecture with 
attention, 





THE LATE SIR THOMAS RICHARDSON. 


ANOTHER of the men holding prominent positions in 
engineering circles in the North of England has passed 
away by the death of Sir Thomas Richardson, vice- 
chairman of the well-known firm of Messrs. Richard- 
sons, Wes h, and Co., of West Hartlepool. After 
ailing for several weeks, he underwent a medical opera- 
tion, the initial recovery from which was followed by 
a relapse, and on Tuesday last his death occurred at 
his home in Kirklevington, Yorkshire. 

Sir Thomas Richardson was born in 1846, at Castle 
Eden, and was the son of Mr. Thomas Richardson, 
who represented the Hartlepools in Parliament for 
many years. After graduating at Cambridge he left 
the university in 1868, to assist his father in the man- 
agement of the Hartlepool Engine Works. This 
business was originally founded by Sir Thomas’s 
grandfather at Castle Eden, in the year 1837, locomo- 
tive engines being the chief production of the firm. 
His grandfather was also interested in the wooden 
shipbuilding industry at Hartlepool, and in 1837, with 
Mr. Joseph Barkin, built the first wooden ship ever 
launched at Hartlepool. Ten years later the Castle 
Eden Works were. removed to Hartlepool, and esta- 
blished in premises built a few years before for the 
Hartlepool Iron Company. 

Soon after coming to Hartlepool, the firm began the 
manufacture of marine-engines, for which they soon 
gained a great reputation. The name of Thos. 
Richardson and Sons is intimately connected with the 
“eats scr of the triple-expansion marine engine, 
for so long ago as 1883 an engine of this type was 
fitted to a cargo steamer at these works, and this was 
so successful that the firm did a large business in con- 
verting compound engines to triple-expansion during 
the succeeding a 

The father of the subject of our memoir died in 1890, 
and his sons, Sir (then Mr.) Thomas, and Mr. W. J. 
Richardson, took up jointly the reins of manage- 
ment. In 1900 the firm was amalgamated with Messrs. 
Westgarth, English, and Co., of Middlesbrough, and 
William Allan and Co., of Sunderland, the com- 
bination taking the name of Richardsons, Westgarth, 
and Co., Limited, and having Sir Thomas as vice- 
chairman, a post which he held until his death. 
Besides his duties in connection with his business, 
Sir Thomas took a t interest in local and imperial 
affairs. He was yor of Hartlepool in 1887 and 
1888, and a member of the County Council for several 
years. In 1892 he contested the seat for the Hartle- 
pools constituency in the Unionist interest, but was 
unsuccessful. Three years later, however, he was 
returned and sat for the division until 1900. He was 
knighted on the occasion of the Jubilee of the late 
Queen in 1897, and was presented with the freedom 
of Hartlepool in the same year on account of his great 
services to the town. 

Sir Thomas Richardson was a member of the Insti- 
tution of Mechanical Engineers, and was elected a 
Member of Council in February, 1899. When the 
Institution held their summer meeting at Newcastle 
in 1902, and visited the Hartlepools, he was chairman 
of the local reception committee at those towns, and 
much of the success of the visit was due to his orga- 
nising ability and energy. He was prominent in all 
things connected with the welfare of friendly societies- 
and hospitals, and encouraged sport in many ways. 
He was chairman of the Manchester and Salford Ship- 
ping Company, Limited ; the High-Speed Stamp Com- 
pany, Limited; and a director of the Northern 

ounties Electrical Supply Company. He leaves a 
widow, seven sons, and two daughters. 





‘NAVAL ENGINEERS AND ADMIRALTY 
POLICY.” 
To THE Eprror oF ENGINEERING. 

Srr,—If Mr, Rollo Appleyard wishes to upset my con- 
tention that the report issued by the great engineering 
committee, after 24 years investigation, -‘‘ pronounces the 
utter condemnation of the Osborne scheme for giving an 
engineering education at the age of 13'to naval officers,” 
he must prove that naval engineering can be shut up in a 
water-tight compartment, as something inherently dif- 
ferent from all forms of ineering, including the marine 
engineering of the mercantile marie. The 270 engineer- 
ing witnesses who concurred with the Committee in fixing 
16 as the minimum age to commence engineering educa- 
tion, included a large number of marine engineers and 
shipbuilders. Of the chairman himself it is scarcely neces- 
sary to say anything, for his reputation as a naval archi- 
tect is second to none; and along and close association 
with the Navy, and with a succession of naval engineers, | 
is y. likely to have made him exclude the require- | 
ments of naval engineering from influencing his mind. | 

On an av over one-fourth of the time at Osborne | 
and Dartmouth is devoted to engineering, and the result | 


is that in the endeavour to obtain a grounding in elemen- | completi 


tary subjects, seamanship and navigation are ically 
crowded out, and the rest becomes a system of ‘‘ cram,” 
imposing a severe strain on boys who are held to be too 
tender at thirteen years of age to face a competitive | 
examination. The result is a wastage of 32 
of 222 who joined Osborne, while the old system, which 
was also one of probation, gave no wastage. 








Since my last letter I have seen the report of one well 
qualified to judge, who has experience of both systems, 
and we may read it in the light of the wise dictum of Sir 
William ite’s Committee that we have to legislate for 
the average boy. He says :— 

‘The old-system cadets are more receptive. 

‘*The new-system cadets are more inquisitive. 

“*The old-system cadets are more amenable and keener, 

“The new-system cadets are sharper, but expect to be 
fed (led ?). 

“T do not think that the new system, later on, will be 
able to originate. 

“The best of the new system is better than the best of 
the old system. 

“The average of the new system is worse than the 
ave of the old system. 

**The worst of the new system are much worse than 
the ave of the old system. 

‘* The old-system cadets have fewer punishments.” 

Unfortunately, the Admiralty refuse to employ the 
Civil Service examiners for the qualifying examination 
of the new-system cadets; they refuse to publish the 
marks obtained, or even to issue them confidentially to 
the teachers; and they refuse to have a competition 
test between old and new-system cadets of the same age. 

Yours faithfully, 
CarRtyon BELLarrs. 








“THE STAYING OF LOCOMOTIVE 
FRAMES.” 
To THE Eprror or ENGINEERING. 

Srr,—In the description accompanying the illustration 
of the ten-wheel coupled locomotive for the Argentine 
Great Western Railway, in your issue of the 18th inst., 
page 651, you draw attention to the excellent system of 
rame-staying shown in the sectional plan and transverse 
section, at same time stating that this system, which 
= a very rigid frame, is used largely on the Continent, 

ut is not common in British practice. 

It is singular that more attention has not been given 
to this question upon British railways. With the in- 
crease in the size of cylinders, boilers, and steam pres- 
sures during the last five years, no attempt has been 
made to triangulate or cross-brace the frames of locomo- 
tives for the purpose of reducing the sinuous movements, 
which are very marked in large engines fitted with out- 
side cylinders. ‘ 

A comparison between the cross-sections of the British 
and Continental locomotives, reproduced in ENGIngEr- 
ING during the period mentioned, is a striking illustra. 
tion of the difference of opinion existing between British 
and Continental locomotive engineers upon the question 
of frame-staying. 

The frames of British locomotives allow of lateral and 
torsional flexibility, whereas the frames of large locomo- 
tives on the Prussian State Railways are triangulated 
from end to end, effecting. torsional and transverse 
rigidity. It is not at all improbable that the complaints 
of the cost of maintenance and the difficulty of keeping 
recent examples of large British locomotives out of the 
repairing shops are due to the extreme flexibility of the 
plate frames, and the attendant twisting which loosens 
the motion plates and upsets the alignment of the gear. 
A revulsion of feeling in favour of a rigid frame and a 
flexible wheel-base appears a natural sequence of events. 

Yours scented 








RAPID RAILWAY-CARRIAGE BUILDING. 
To THE EprtTor OF ENGINEERING. 

Srr,—I am astonished to find in your valuable paper 
such an article as that published last week under the title 
‘Rapid Railway-Carriage Building.” _ 

I have always been under the impression that the pre- 
paration of drawings and templates, and the ordering of 
material for such a car as that illustrated, was a most 
tedious business, which would, in any country, and par- 
we in India, require more than four weeks to accom- 


However, it appears that not only this was done, but 
within twenty-four days from the date of order, “every- 
thing was ready for erecting operations to commence. 

From Fig. 1, page 665, we can see that this really was 
the case, and after 15 hours and 50 minutes the car was 
well in hand, as shown in Fig. 2. 

In the meantime, no doubt, wheels, axles, and tyres 
were being turned, the 7 was busy with the forgings, 
castings were being machined, parts for bogies (of which 
no mention is made in your article), underframe, body, 
&c., were marked off, punched, and riveted. 

All these items were then assembled, brake rigging was 
adjusted, and the thousand and one details necessary to 
make a car were, no doubt, prepared by as many skilled 
workmen. - 

We may sup that the fitters, the electricians, the 
_ ters, and the trimmers were sometimes at logger- 

eads, and that the ‘‘maistries” were glad when this order 
was finished. ; f 

No doubt the following data and particulars would 
interest many of your subscribers :— : 

(a) Where and in what condition were the materials on 
March 1? 

(6) What was the grand total of the labour-sheet on 
ion of the car? 


c) What was the av pay of the men? 
d) How long did it take to dry the various coats of 
| paint, varni h, ‘ke. 2 


(e) What did the inspectors and their wives think of tLe 


ets out | car when it was finished, as in Fig. 3? 


Yours faithfully, 
May 23, 1906, H. A. 
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PIPE-FLANGING EXPANDER. 





THE advantage of being able to expand pipes of 
different sizes into flanges, with one tool only, particu- 
larly when the work has to be done in out-of-the-way 
places, is obvious, for the saving thoreby achieved is 
very great. It is important, however, that such a 
machine should be very portable. It must also be 
simple in construction, and not liable to get out of 
order, otherwise it may prove to be so great ‘a trouble 
and annoyance that it is not worth using, particularly 
in places remote from any repairing-shop, for it is in 
such places that machinery generally receives the 
roughest treatment. 

A pipe-flanging expander of this kind, designed to 
meet the requirements of simplicity, strength, and 
portability, we this week illustrate above. The 
machine requires no special knowledge to work it, 
and can easily be manipulated by an intelligent 
labourer. It is made in four sizes, the first size (la) 
being for pipes from 2} in. to 74 in. in diameter ; the 
second size (I) for pipes from 2? in. to 84 in. in 
diameter ; the third (II) for pipes from 6 in. to 14 in. 
in diameter ; and the largest size (III) for pipes from 
14 in. to 20 in. in diameter. The photograph which 
we reproduce represents an expander of size II, and 
with it pipes from 6 in. to 14 in. in internal diameter 
can be expanded into flanges in a very expeditious 
and satisfactory manner, one tool being able, with 
different sized rollers and mandrels, to perform the 
whole of the operations on the-different sized pipes. 
Another advantage claimed for the machine is that the 
falling out of the rollers, which is a trouble with 
ordinary mandrels, does not occur. Flanges fixed by 
this machine may be used for any pressure, and even 
for hydraulic piping. 

There are three pins on. the machine, which are so 
arranged that they will take the different sizes of 
rollers, all that is necessary. being to unscrew the nuts 
on the ends of the pins apd: change the: rollers, and 
afterwards replace the.nuts. Foréexpanding pipes 
from 2}in:-in diameter:up to 84 in: in' diameter, three 
different sizéd sets‘of roflérs are required, and two 
sizes of mandrel. ‘Th#’first set ‘of ‘rollers, for sizes 
from 24 in. to 44 in., are combined with the pins— 
that is, they,are not removable from the pins, these 
being takep out, and separate pins used, when a change 
is required, 

Our illustration shows the tool complete, with: the 
various sizes of rollers for different diameters of pipes. 
The operation of fixing’a flange is as follows :—Atter 
the pipe has been cut to the exact length, by a pipe- 
cutter or other means, and the burr has been removed 
from the inner edge of ‘the pipe, the flange must be 
put on square and fash. The work of expanding then 
cominences, and is continued until a shoulder becomes 
noticeable in the interior of the pipe. The expanding 
is performed much in the same manner as in the case 
of ordinary tube-expanders, and the mandrel has to be 
adjc ted from time to time during the progress of the 
work. The force applied during the operation must 
be coly moderate, otherwise the mandrel becomes ‘too 
tigit. The mandrels are made very hard. While in 
the vase of ordinary screwed flanges any wrought, or 
even cast, iron can be used for the flange, these 
inatcrials aré not suitable for the expander illustrated, 
for the flanges must be such that the pressing and 
rolling of the pipe into them must neither break them 
nor produee deformation. The flange must, therefore, 
be »* such material and design as to withstand the ex- 


pancding stresses. In the case of wrought-iron or mild-; percen 
stecl tubes, flanges of the best wrought iron or, what is ' employ 





better still, oast steel should be employed. The total 
thickness of the flange should be sufficient to ensure the 
necessary rolling surface, and the bore should be pro- 
vided with two or more grooves of about ,y in. to 4 in. 
indepth. There should also be a slight chamfer on the 
facing surface, into which, after the expanding work 
has been done, the pipe material may be caulked. 
When boring the flange, it is well to give the tool a 
rapid feed, so as to get a thread-like, rough surface. 

This tube-expander is supplied by Mr. O. N. Beck, 
11, Queen Victoria-street, London, E.C. 








INDUSTRIAL NOTES. 

THE state of the labour market, as disclosed by the 
returtis sent to the Labour Department of the Board 
of Trade, shows a distinct improvement in employment. 
Those returns comprise 4017 from employers and their 
associations, 3784 from trade unions, 417 from labour 
correspondents, and 94 from other sources, so that 
they eover a wide area, and embrace all:the principal 
apm of industry. The report says :—‘‘ Employment, 
on the whole, continued to improve. - The pig-iron, 
engineering, shipbuilding, cotton, woollen, worsted, 
furnishing, and boot and shoe trades especially showed 
improvement. There was also a general improvement in 
the building trades. In the printing and bookbindin 
trades there was some falling off in employment, an 
the tin-plate trade continued to show A ecline.” 

As compared with a year ago, the principal 
industries (including the building trades) showed fos. 
provement ; but there -was a decline in the tin-plate 
trade. y 

In 271 trade unions, with an gate membership 
of 582,201, making returns, 21,037, or 3.6 per cent., 
were reported as unemployed, as compared with 3.8 
per cent. at the end of March, and .5.6 per cent. at 
the end of April, 1905. 

Employment in the building trades showed a general 
improvement, both as compared with a month ago and 
a year ago, 

he coal-mining industry continued good, and was 
much better than a year ago. 

Employment in iron-mining also continued good, 
and was about the same as a year ago. 

The pig-iron industry continued good, and was 
much better than a year ago. Returns relating to 
the works of 108 ironmasters, employing about 24,500 
workpeople, showed that 342 furnaces were. in blast 
at, the end of April, being three more than at the end 
of the previous month, and 24 more than in April, 
1905 


Iron and steel works in April showed some decline 
in employment as compared with the previous month, 
but trade-was much better than a year ago. The volume 
of employment at 189 works from which returns have 
been received was 1.4 per cent. less in the week ending 
April 28, 1906, than in the week ending March 24, 
1906, but 8.4 per cent. greater than a year ago. It 
was better at steel works than at iron works, the 
average. number of shifts worked being 5.72 at the 
former and 5.26 at the latter. 

The manufacture of tin-plate during April showed a 
marked decline as compared with a month ago and a 
year ago. At the end of April 375 mills were working, 
as compared with 401 in h and 408 a year ago. 

The engineering trades generally continued to 
improve, and were much better than a year ago. The 
e Of trade-union members returned as un- 

at the end of April was 2.7, as compared 


with 2.8 at the end of the previous month, and 5.9 in 
April, 1905. 

oe in the shipbuilding trades continued 
good in the chief centres, and was oe better 
than a year ago. The percentage of trade-union 
members unemployed at the end of April was 5.1,'as 
compared with 5.6 per cent. at the end of March and 
12.2 per cent. a year ago. 





In the cotton trade employment continued very 
good, and was better than a year ago. Returns from 
firms employing 142,408 workpeople showed an increase 
of 0.4 per cent. in the amount of wages paid compared 
with the week ended-March 24, and of 4.7 per cent. 
compared with a year ago. 

In the woollen trade employment continued good, 
and was better than a yearago. Returns from firms 
employing © 28,288 ‘workpeople in the last week in 
April showed an increase of 0.1 per cent. in the 
amount of wages paid compared with a month ago, 
and of 6.3 per cent. compared with a year ago. 

The worsted trade showed a further slight improve- 
ment and was fairly good—better than a year ago. 
Returns from firms employing 49,414 workpeople 
showed an increase of 0.6 per cent. in the amount of 
wages paid compared with a month ago, and of 5.1 
per cent. compared with a year ago. 

In the flax (linen) trade employment continued 
fairly good, showing a slight Pe 3 compared with a 
month ago, and an improvement, especially in Fife- 
shire, compared with a year ago. Returns from firms 
employing 42,746 workpeople during the ‘last full 
week in April showed a decrease of 1.1 per cent. in 
the amount of wages paid compared with the last full 
week in March, and an increase of 3.4 per cent. com- 
pared with a year ago. ' 

Employment ‘in the jute trade remained good:; it 
was rather better than a month ago, and much better 
than a year ago. Returns from firms employin 
18,905 workpeople in the last full week in Apri 
showed increases of 1.7 per cent. in the amount of 
a paid compared with the last full week in March, 
and of 9.9 per cent. compared with April, 1905. 

The silk trade generally showed little change as 
compared with a month ago, but was slightly better 
than a year ago. 

Employment in the lace trade continued fairly good, 
and was much better than a year ago.. Returns from 
firms employing 11,737 workpeople in the week ended 
April 28 showed practically no change in the number 
employed compared with a month ago, but an increase 
of 9.6 per cent. compared with a year ago. 

In the hosiery trade employment was, on the whole, 
fairly good—slightly worse than a month ago, but 
better than a yearago. Firms employing 17,302 work- 

ple in the last week of April showed a decrease of 

.9 per cent. in the amount of wages paid, compared 
with a month ago, but an increase‘of 5.9 per cent. 
compared with a year ago. 





were worge thati.a year ago. The percentage of trade- 
union members returned as unemployed at the end of 
April in the silk-hat trade was 13.6 per cent., compared 
with 13.5 per cent. at the end of March, and 1D per 
cent. a year ago. The corresponding figures for the 
felt-hat trade were 4.7, 4.5, and 2.3 per cent. 
Employment in the bespoke branch of the tailoring 


In the ready-made branch it was good, and better than 
a month agg and a year ago. 

The, boot,and shoe. trades showed a further slight 
improvement, and were better than a year ago. 
Returns from firms employing 68,330 workpeople 
showed, as compared with a month ago, an in- 


of 0.5 per cent. in the amount of wages 
pared with the week. before Easter, 1805, the number 
employed showed an increase of 3.6 per cent., and the 
amount of wages paid an increase of 5 per cent, 

Employment in the other leather trades coptinued 
quiet on the whole, showing little change compared 
with a month ago, but a considerable improvement 
compared witha year ago. Trade unions with a mem- 
bership of 4548 had 5.7 per cent. unemployed at the 
end the month, com with 5.5 per cent. in 
March, and 9.3 per cent. in April, 1905. 





The paper-making trades remained good, and were 
rather better than a year ago. 

In the printing and bookbinding trades things 
were quiet—worse than a month ago, but slightly 
better than a year ago. In the printing trades the 

reentage of trade-union members unemployed at 
the end of April was 5.2,.as com with 3.9 in 
March and 5.5 in April, 1905. In the, bookbinding 
trades the percentages were 5.9 for April, 1906; 4.4 
for March, 1906 ; and 7.7 for April, 1905. 

The furnishing and woodworking trades were fairly 
good on the whole, and showed improvement, com, 
pared with a month ago and a year The per- 





centage of trade-union members unemployed at the 


The hat trades; on the whole, continued quiét, and: 


trades was moderate in London ; good in the provinces.. 


crease of 0.1 per cent. in the number employed, and 
paid . Com-- 
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end of April was 3.4, compared with 43 at the end 
of March, and 4.6 at the end of April, 1905. 
Employment in the glass trades was moderate gene- 
rally in all branches—about the same as a month ago ; 
but it was better than a year ago. Returns from 
firms wins over 9000 workpeople in the last 
week of April showed a decrease of 0.1 per cent. in 
the numbers employed compared with a month ago, 
and an increase of 2.4 per cent. compared with a year 
ayo. 
In the pottery trade employment continued fairly 
ood in Eogland; in Scotland it was fair. In the 
rick and tile trades it continued slack. 


Agricultural labourers were, for the most part, in 
full employment. In certain districts, however, day 
labourers were not all in regular work. The supply of 
labour was equal to the demand in most of the dis- 
tricts covered by the reports. 

Employment of dock and riverside labour, on the 
whole, was moderate, and much the same as a month 
ago. The average number of labourers employed 
daily at the docks and principal wharves ia London 
during the four weeks ended April 28 was 11,543—a 
decrease of 0.8 per cent. on a month ago, and of 1.2 
per cent. on a year ago. 


Thirty new labour disputes began in April, com- 
pared with twenty in March, and twenty-eight in 
April,.1905. The total number of workpeople affected 
by disputes which began or were in progress durin, 
April was 12,712, or $6,041 less than in March, an 
197 more than in April, 1905. The aggregate dura- 
tion of all the disputes of the month, new and old, 
amounted to 128,500 working days, or 53,300 less 
than in March, and 17,200 less than in April, 1905. 

Definite results were reported in the case of thirty- 
two disputes, new and old, affecting 7397 persons. 
Of these, thirteen were decided in favour of the work- 
people, eight in favour of the employers, and eleven 
were compromised. 


The principal changes in wages reported were in- 
creases affecting over 315,000 cotton operatives in the 
principal cotton districts in England, and over 41,000 
coal-miners in Northumberland. The total number of 
persons affected by all changes reported was about 
403,100 ; the net effect of the changes was an increase 
in wages of about 11,800/. a week, nearly 401,900 work- 
people having received advances amounting to 11,860/., 
and about 1200 having sustained decreases ——— 
to 60/7. The changes of the previous month affec 
nearly 48,500 workpeople, the net result being an in- 
crease of 17001. per week. During April, 1905, the 
number of workpeople affected was 11,250, the net 
result being an increase of over 250/. per week. 

One change, affecting 350 workpsople, was settled 
by arbitration; two changes, affecting 41,500 work- 
people, were arranged by conciliation boards; and 
ten changes, affecting about 3450 workpeople, took 
effect under sliding scales. The remaining changes, 
affecting 357,800 workpeople, were arranged directly 
between employers and workpeople, or their repre- 
sentatives, four of the changes, affecting 20,700 
workpeople, being preceded by disputes causing stop- 
page of work, 

The Amalgamated Engineers’ Monthly Journal is 
able to announce that the gre se of that society 
has not only reached 100,000, but exceeded it by 
75 at the date of issue, and the enrolment still goes 
on briskly.. So jubilant are some of the branches that 
it is proposed to celebrate the event, and thus give a 
further impetus to the growing movement. The im- 
provement in trade is in marked contrast with 1904 
and 1905, the ian rope of unemployed having fallen 
much below that of any month in the last two years. 
Mr. George N. Barnes, M.P., the general secretary, 
gives a general summary of the progress of labour 
questions in the House of Commons, and adds :— 
“Labour is dozing in the House.” There is also a 
special series of ‘‘ Parliamentary Notes,” which is to 


be continued monthly, and also ‘“‘ Municipal Notes.” | pany 


There are articles on ‘‘ Mechanics and Drawing,” 
** Technical Notes,” and a series of articles on ‘‘ Poor 
Relief. The journal is at once special and general, and 
pertains to organised labour and the condition of the 
workers. 


The Ironworkers’ Journal reports the proceedings of 
their executive council meeting, and the arrangements 
for the general conference, to be held on June 4 and 
following days, a full agenda of the same being given. 
The association appears to be going on well. Very little 
is spent. on disputes The cost of ‘‘aliment,” under 
which name it is given, was only 91/. 10s. in the last 
six months. At the usual meeting of the North of 
Evgland Conciliation Board were unaltered 
during the current two months. Ata meeting of the 
— Committee of the ae yg Wh Lesegh the 
em ’ section appoin r. W. ysaght to 
be thelr t representative on the Standing Committee. 





At the same same meeting an arrangement was made 
as to the prices to be paid for ‘‘ cold rolling,” which 
was reduced to writing and signed by both parties. 
It does not appear to b> al. = that the Midland 
Wages Board will collapse. 


The monthly report of the Boiler-Makers and Iron- 
Shipbuilders is more and more encouraging; it says :— 
oe The number out of work is still decreasing, and as 
riveters are wanted in some of the shipyards on the 
North-East Coast of England, the number could be still 
further decreased.” A notice is given that riveters 
are wanted. The aggregate number on the funds was 
5596 ; last month, 5900. The number of members 
increased by 272 in the month, after allowing for 
deaths and arrears. Of the total on the funds, 2058 
were on sick benefit, and 1399 on superannuation 
allowances. The cost of the month’s operations 
amounted to 9410/. 183. 6d., which was an increase 
over the previous month, owing to the revised rules, 
with increased benefits coming into force. There is a 
plea for greater vigilance in increasing the member- 
ship, and in improving the society’s resources. There 
is a total membership of 50,263. The balance in hand 
at date was 277,371/. 3s. ld., and the superannuation 
fund was 53,970/. 193. 5d.; aggregate, 331,342/. 2s. 6d. 
Nearly the whole is invested in first-class securities. 


The 233rd delegate meeting of the London Society 
of Compositors was held in the Memorial Hall on 
May 2, when the position, status, and remuneration of 
the suciety’s representative in the House of Commons 
were settled. It is unfortunate for the union that its 
former general secretary, now its representative in 
Parliament, should have been stricken down with 
serious illness. The resolutions passed by the delegates 
were more political in character than usual in this 
society ; but they all had reference to labour, its 
reward and its progress. At one time all politics were 
eschewed, but for some years there has been a ten- 
dency towards politics as a means of helping the 
workers to obtain better conditions of employment 
and legal recognition. 


The report of the Associated Iron-Moulders of Scot- 
land is again able to state that trade is good, and that 
the number of unemployed had decreased at date. It 
also indicates that more men might be in employment, 
as there are advertisements for moulders in the Glas- 
gow newspapers, one of which is quoted ; but there is a 
caution ir. the notice that it might be for a closed shop. 
The society’s office, it is hinted, is the place for appli- 
cations for efficient men of the moulder class. The 
total cost of the society’s operations is shown by the 
expenditure for the month, being 1351/. 193. 7d., while 
the income was 2244/, 193. 103.; showing a balance in 
favour of the society of 893/. 03. 3d. The total funds 
at date amounted to 82,608/., or 11/. for each financial 
member. The Clyde wages question was still causing 
some anxiety, as the employers had not given their 
final decision. Since the report, however, the weekly 
payment of wages has been conceded. An abstract 
of another society of iron-moulders is given, which 
shows that it also has been making progress during 
the last four years. The report gives in detail the 
voting of the members of twenty-one trade unions on 
the subject of weekly pay on the Clyde: 16,069 for, 
2728 against ; majority, 13,341. 


The report of the National Union of Boot and Shoe 
Operatives states that the members have been fairly 
well employed in most centres, but in the heavier 
branches there is still depression ; men even are 
taking to lighter boots. There is, it appears, con- 
siderable migration to the United States and Canada, 
where trade is good, and members of the craft are told 
that it will be useful for them to take their union 
cards, as the workers in those countries are well 
organised. Disputes in the month were few, some 
being settled, but in other shops there were stoppages. 
In a case of claim for compensation the insurance com- 
refused to pay; but the society instructed a 
solicitor to 3~" geamnaaat pe when the company settled 
the claim for 30/, 


The unemployed demonstration in Hyde Park last 
week was a sorry sight, viewed from whatever stand- 
int. It was organised by the ‘‘ Right-to-Work 
ational Council,” in conjunction with the Central 
Workers’ Committee. The various contingents assem- 
bled on the Thames Embankment, where from 6000 to 
7000 parcels of food were distributed. The banners 
bore some stran, inscriptions, such as ‘* Which— 
work, bread, or disorder?” ‘‘ Work or riot, one or 
the other”; ‘‘ Work, steal, or starve”; ‘Curse your 
charity—we demand justice,” &c. Those mottoes a 
few years ago would have led to the dispersion of the 
ee and the crowd, as incitements to disorder. 
it is as well not to notice them officially, but 

it is regrettable that such inscriptions should have 
been paraded through the streets of London, or else- 


where. If strict justice were done to many of those 
present, they would feel rather astonished at the 
result. ‘‘ Unemployable” was stamped upon many of 
those who demanded work. ‘ 


The action of the House of Lords in throwing out 
the Labour Bill to restrain alien importation of men 
during a labour dispute will lead to an anti-House of 
Lords campaign in eee and political circles. The 
Government did not come out of the matter with very 
clean hands. The House of Commons accepted the 
Bill without any serious protest, and yet the Govern. 
ment issued no whip to its supporters in the House of 
Lords, each peer being free to take his own course—to 
vote for or against the Bill, or be absent, as he chose. 


The position of the iron and steel trades remains 
quiet, but the tone in last week’s markets was better, 
and. a move towards greater activity was observable 
both in the Midlands and in Lancashire. The wages 
of the workers have undergone no change, showing 
that there was no great activity. And yet there must 
be a good deal of iron and steel going into use, for 
the engineering and shipbuilding industries continue 
to improve, 

The Clyde engineering and shipbuilding employers 
have conceded the weekly payment of wages, so that 
the threatened strike of many thousands of men is 
averted, It is to be hoped that this concession will 
work well for the benefit of all parties. 


The movement, begun long ago, to create conciliation 
boards in the building trades has ended most success- 
fully. A Central National Board is to be established, 
and local boards ; if the latter cannot settle any local 
dispute, the matter is to be brought before the National 
Board. This is the greatest achievement in the way 
of conciliation and arbitration yet attempted. The 
Bricklayers’, Carpenters’, Masons’, &c., Uniors have 
arranged the matter with the Master Builders’ Asso- 
ciations, so thas there is every prospect of peaceful 
negotiations in the future. 


There seems to be a prospect of the Compensation 
Bill being greatly pliers in its progress through 
the Grand Committee. Concessions are made by the 
Government here and there, after some opposition ; 
and where no actual concession is made, ‘‘ considera- 
tion” is promised. 


At the annual meeting of the delegates of the 
Northumberland Miners’ Association, the question of 
joining the National Federation of Miners was again 
discussed, and rejected by 41 votes to22. The ques- 
tion of the Eight Hours Bill is to be submitted to a 
ballot of all the members of the association. Many 
of the members want to come into line with the other 
Miners’ Federations, but peculiarities of custom and 
local working needs have hitherto kept them apart. 








_New Ontario.—The fact is, perhaps, not fully appre- 
ciated that what is virtually a New Ontario is in course 
development. Hitherto Ontario has not extended any 
further north than a line drawn east from the northern 
end of Georgian Bay. North of this was a t tract of 
country regarded as wild and untillable, and reaching to 
the waters of James Bay. _ Further exploration, however, 
has led to the conclusion that this vast northern terri- 
tory—at any rate, some: of it—will: prove highly 
valuable ; and towns are inning to spring up in it.: 
What are claimed .to be the largest nickel-mines in the 
world are at Sudbury, and very extensive silver deposits 
have also been discovered, as a result of the prosecution 
of the Temiskaming and Northern Ontario Railway. The 
new Trans Continental Railway, which is also to be carried 
across Canada, is opening out a great + tretch of rich farm- 
ing land, now known as “the clay belt.” It has been 
decided that the Temiskaming and Northern Ontorio 
Ruilway shall be pushed northwards so as to meet the 
new Trans-Continental line somewhere north of Lake 
Abittibi, and the works are approaching completion. 
Quite recently reports have been received from surveying 

pecting country dying still further north, on 
ese reports are exceeding] 


parties res 

the shores of hey orsofe ‘es : 
en , aS reveal the existence of country mu 
like that of “the np belt,” freely timbered with agrees 


forests, and also showing traces of minerals. The latest 
discovery in New Ontario is coal, but to what extent it 
exists is at present = sed There are also traces of 
natural oil and gas, and the country is well watered 
throughout. The James oy 3 Railway Sumpeny has 
under construction a line from Toronto north to Sudbury; 
from that point the James Bay Company propose to 
build west to Port Arthur, so as to connect with the 
Canadian Northern Railway. New Ontario will make 
the old province of Ontario Greater Ontario, as at present 
only 23,000,000 acres have been settled ; while the area of 
New Ontario is estimated at 117,000,000 acres, of which it 
is computed that two-thirds will be good farming lands, 
without account being taken of valuable minera! avd 
timber resources. An interesting feature in connection 
with the dev: t of New Ontario is the probability 
that it will be found possible to ship from Hudson bay 
the grain production of the vast regions now about to be 





i) up. 
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ARGENTINE RAILWAY AFFAIRS. 


FurTHE= details have become available with refer- 
ence to the working of the three principal Argentine 
railway undertakings—viz., the Buenos Ayres Great 
Southern Railway, the Buenos Ayres and Rosario 
Railway, and the Buenos Ayres Western Railway. 
The general conclusion which presents itself is that 
the three companies are enjoying remarkable pros- 
perity. In the second half of 1905 the Buenos Ayres 
Great Southern Railway earned 1,795,464/.; the 
working expenses of the six months were 1,014,463/., 
leaving a net revenue of 781,001/, or 53,237/. more 
than the corresponding net revenue for the second 
half of 190%. After adding to the balance of net 
revenue 113,704/. for the reliquat brought forward 
from 1904-5, 10,5937. for interest on reserves, and 
9324!. for sundry miscellaneous receipts, and after 
deducting interést on debenture stock, dividends on 
preference share3, rents, and income-tax, a balance of 
548,183l. remained available for dividend. Out of this 
balance the directors paid an interim dividend on 
the ordinary stock at the rate of 6 per cent. per 
annum, carrying forward 188,183/. The length of 
line in operation upon the Buenos Ayres Great 
Southern Sete remained during the half year at 
2481 miles. There was one unfavourable feature 
in the current history of the Buenos Ayres Great 
Southern Railway-—viz., the increase in the ratio of 
the working expenses to the traffic receipts, which 
came out at 56.50 per cent., as compared with 50.71 
per cent. in the second half of 1904. The increase in 
the working expenses is regarded as permanent, as 
ihe working classes in and about Buenos Ayres have 
been continually agitating for reduced hours of labour 
—a demand which is put forward at the same time as 
their application for more pay. The shortening of 
working hours has been gradually conceded by traders 
and manufacturers, and the movement is further en- 
couraged by Government regulations Hag agg | the 
hours of work for engine-drivers, guards, &c. here 
has also been a law passed recently by the Argentine 
Congress making it obligatory to close all industrial 
and commercial establishments within Buenos Ayres 
on Sundays, and also compelling employers and others, 
when their servants have to work on Sundays, to give 
them a day’s holiday in place of the Sunday. 

There has been a rapid development at Bahia Blanca, 
and further facilities and accommodation have been 
rendered necessary in consequence. With a view to 
providing these facilities, the company has recently 
obtained the approval of the Argentine Government to 
the construction of additional moles for vessels of 
both deep and shallow draught. Contracts have been 
placed for the construction of these new works, com- 
prising an iron mole 1080 ft. in length, with a depth 
of 30 ft. at low water. By this means provision will 
he made for double-berthing eight ocean-going ships. 
Tae mole will be equipped with two large grain-ele- 
vators, each having accommodation for 8000 tons of 
grain in bulk and 5000 tons in bags; the elevators 
will have a loading or discharging capacity of 1500 
tons per hour. It is also proposed to construct a 
shallow-draught mole, 730 ft. in length, to be fitted 
with electric buckct elevators for effecting a rapid 
transfer of grain. To meet the continual growth of 
traffic over the Buenos Ayres Great Southern Rail- 
way, 118 locomotives, three steam-motor coaches, 15 
sleeping saloons, 921 bogie flat wagons, 662 covered 
wagons, 300 bogie cattle wagons, and 50 goods brake 
vans have been shipped to Buenos Ayres, and the bulk 
of this additional rolling steck is now in use. Six 
800-ton, three 500-ton, and three 300-ton barges, two 
pontoon elevators, and two steam-tugs, have also been 
shipped to Bahia Blanca. The company has also 
ordered 120 locomotives, 25 sleeping-saloons, 14 dining 
and restaurant cars, 142 day-saloons, 15 brake-vans, 
238 40-ton goods wagons, and 79 bogie flat wagons, 
all of which will be shipped during the current 
year. Traffic continues to improve upon the Neuquen 
extension as the district develops. Double-track- 
ing, rendered necessary by the growth of traffic, 
is being carried out between Bahia Blanca and 
Saavedra. 

‘he revenuelast year of the Buenos Ayres and Rosario 
Railway—which is a combination of the original 
Bucnos Ayres and Rosario and the Central Argentine 
Railways—wag 3,994,838/ ,while the working expenses 
were 2,059,762/., leaving a net revenue of 1,935,076/. 
This total showed an increase of 139,185/., as compared 
wi h 1904. Contrary to the experience of the Buenos 
A» res Great Southern Railway, the ratio of the work- 
in’ expenses to the traffic receipts upon the Buenos 
A, res and Rosario Railway declined last year to 51.56 
ptr cent., as compared with 52.23 per cent. in 1904, 
sh wing a reduction of 0.67 per cent. The aggregate 
di-tance run by trains last year was 5,750,028 miles, as 
compared with 5,441,547 miles in 1904. The concern 
is more of a goods and cattle line than a passenger 
line ; still, it carried last year 9,544,651 passengers, 
as compared with 8,223,260 in 1904. After providing 
for interest on debenture stock, &c., the Buenos Ayres 
aul Rosario Railway had a balance of 1,590,325/. 








available for dividend. The dividend upon the ordi- 
nary stock for the year has been fixed at 6 per cent. 
per annum, a similar dividend being also paid upon 
811,800/. of deferred stock. In addition to the pay- 
ment of these substantial dividends the weg of 
transferred last year 120,000/. to a reserve fund, 
44,000/. to a fire-insurance fund, 10,000/. to a staff 
pension fund, and 5000/. to a grain-elevator sinking 
fund. Further engines, wagons, and passenger car- 
riages have had to be provided during the past year 
to meet the growth of traffic ; still more are required, 
and large orders have recently been placed. The 
orders given out comprise 22 mixed train engines, 
20 coupled goods engines, 5 shunting-engines, 500 
40-ton covered wagons, 50 hopper wagons, and 76 
passenger carriages. It is also further proposed to 
construct 15 second-class carriages, 12 sleeping-car- 
riages, and 1000 42ton wagons. A project for 
further increasing the company’s locomotive power 
has been also submitted to the board for its 
consideration. It is proposed to construct three 
extensions, altogether about 150 miles in length, and 
to supply improved terminal accommodation at Buenos 
Ayres. It is also proposed to extend and improve the 
company’s workshops at Rosario ; these improvements, 
when completed, will, it is expected, afford greater 
facilities for economical working. The policy of stone 
ballasting and relaying the track with heavier rails 
is being continued as and when the necessary labour 
is available. About half the line between Capilla and 
Vagues has been stone-ballasted, and certain sections 
between Vagues and Pergamino are being similarly 
treated. Part of the down track from Tortugas has 
been relaid with 85-lb. rails upon hard-wood sleepers ; 
but it has been necessary to suspend the work in 
consequence of a scarcity of labour. 

The gross receipts of the Buenos Ayres Western 
Railway for the second half of 1905 amounted to 
804,611/., as compared with 663,146/. in the corre- 
sponding half of 1904, while the working expenses 
were 450,483/., as compared with 318, ., so that 
the net revenue only expanded to 354,128/., as com- 
pared with 344,616/. Including a balance of 50,987/. 
brought forward from 1904-5, as well as sundry other 
miscellaneous receipts, the company had 412,028/. 
available for interest and dividend, reduced by 
interest on debenture stock, dividends on preference 
shares, &c., to 345,626/. Out of this balance the 
directors recommended an interim dividend on the ordi- 
nary stock at the rate of 6 per cent. per annum, carry- 
ing forward 141,438/. The ratio of the working ex- 
ago to the traffic receipts for the second half of 
ast year came out at 55.99 per cent., as compared with 
48.03d. per cent. in the corresponding period of 1904. 
The general manager attributes the increase in the 
working expenses to a series of good harvests, and the 
epee prosperity of the Argentine Republic, which 

as occasioned such a demand for all classes of labour 
that wages have had to be increased in order to retain 
men, the advances ranging from 15 to 40 per cent. 
The increase in the wages paid by the ss in 
the second half of 1905 was 47,220/., or something 
over 26 per cent. In addition to this, a heavy expen- 
diture was made in relaying part of the main line with 
heavier rails, and generally strengthening the track, 
while increased contributions to the various renewal 
funds were also considered desirable. 

The causes which adversely affected working ex- 
penses similarly affected expenditure upon capital 
account, and extensions constructed four or five years 
ago could not now be built upon anything like the 
same outlay. The extension from Trenque Lauquen 
to Toay was built in 1896-7 at 2150/7. per mile, 
while the extension now under construction west of 
Rancul will cost 4250/. per mile. This is not altogether 
unfavourable to the company, as the expenditure. on 
extensions hitherto constructed has been below what 
would be the cost of building them to-day, and this 
fact enables the company to obtain results from its 
capital outlay which no new company could hope to 
achieve. The steady increase of traffic has rendered 
it necessary to provide .a considerable amount of 
additional rolling-stock, and during the last few 
months ordera have been placed for 57 locomotives, 
90 saloon . carriages, and . 960 w: of various 
a6 me A considerable number of these have been 
shipped, and some of them-are already in use. We 
have noted that part of the main line has been re-laid 
with heavier rails. It may be interesting to go a little 
more into detail under this head; and we may, accord- 
ingly, add that 44 miles of single track were re-laid 
with 80-lb. rails and new hardwood sleepers, simul- 
taneously with the putting in of stone ballast between 
Caballito and Moron. Some 344 miles of single track 
were also re-laid with 80-lb. rails, almost up to Pehuajo; 
about 10 miles of this re-laid track were laid with hard- 
wood sleepers and the rest with new steel sleepers. 
Three-fourths of a mile of the main line were stone- 
ballasted on the Las Conchas bank, near Merlo; 54 
miles of single track were ballasted with burnt city 
refuse between Gowland and Mercedes. The turn- 
tables at six stations have been lengthened, so as to 
take in the new type of engine now in use. 








THE STABILITY OF SUBMARINES.* 
By Sir Witutam H. Wurrs, K.C.B., F.R.S. 


THE purpose of this paper is to place on record the 
results of calculations made to determine the conditions 
of stability of submarine vessels in varying circumstances 
which may occur on service. Accidents have happened 
to many submarines, and in some instances have been 
accompanied by loss of life. After investigating possible 
causes of accident, the author was convin that one of 
the chief was the singular variation in stability and buoy- 
aucy produced by changes in the draught of water and 
the “trim” of submarines. He was led, therefore, to 
undertake the detailed calculations, of which the prin- 
cipal results are now stated and illustrated. 

ither by accident or intention, submarines may reach 
considerable oo below the surface and be exposed to 
severe external fluid pressures. Ample structural strength 
must be provided to meet these pressures and to prevent 
deformation of the vessels. In order to fulfil this object 
with moderate — of structures, submarines are made 
cigar -shaped, with circular or nearly circular cross- 
sections. The cigar shape is usually somewhat disguised 
by light euperstructures built above the upper surface of 
the hull proper, and carrying decks or platforms, which 
add to the comfort and convenience of the crews when 
the vessels are floating at the surface—in the ‘‘ awash” 
condition—at their lightest draught. In that condition 
water is excluded from the spaces between the super- 
structures and the cigar-shaped hulls, and the buoyancy 
and stability are sensibly increased. 

The other extreme condition at the surface is that when 
a submarine has been ‘‘ trimmed” for diving, and floats 
with avery small portion of her hull above water. This 
is effected by admitting water-ballast into tanks specially 
constructed for the puree and of known capacity. The 
final adjustments of draught and trim during the process 
of trimming require great care. All openings into the 
interior are closed and secured in a water-tight manner 
before trimming is commenced. Water is also allowed to 
enter the spaces between the superstructures and the 
cigar-shaped hull, and to remain in free communication 
with the surrounding water, so that the lightly-con- 
structed superstructures may sustain no external pressure 
when the vessel is submerged. 

Diving is accomplished by giving the submarine head- 
way, and so “or horizontal rudders that the bow 
is depressed. The stream-lines developed in the water 
> A the onward motion produce downward pressures on 
the upper surface of the hull towards the bow; the 
vertical component of these pressures overcomes the 
vertical component of the rudder pressures and the small 
‘reserve of buoyancy” which the submarine retains, and 
the vessel moves obliquely downwards until the desired 
depth below the surface is reached. The horizontal 
rudders must be then manipulated by a skilled steersman 
in such a manner that further motion nh really 
along an undulating course) is practically at a constant 
depth below the surface. When headway ceases, both 
rudder pressure and stream-line motions disappear, the 
small reserve of buoyancy reasserts itself, and the sub- 
marine rises to the surface. 

This general statement may be illustrated by figures 
for an actual submarine, resting on official evidence given 
at the inquiry into the foundering of submarine A 8 at 
Plymouth last year. 

In the awash condition, at the lightest draught of 
water, the reserve of buoyancy was about 13 tons (ex- 
cluding the conning-tower), the corresponding displace- 
ment exceeding 200 tons; so that the maximum reserve 
of buoyancy was about 6 per cent. of the displacement. 
The minimum reserve of buoyancy accepted for any class 
of warships at their deep-load draught has been about 
10 per cent. in low-free American *‘* monitors,” 
many of which vessels foundered. For “‘breastwork 
monitors” in the Royal Navy the corresponding reserve 
was 30 per cent. of the load displacement ; for high-free- 
board warships and passenger steamers it. is from 80 to 
100 per cent. ; for cargo steamers it varies from 25 to 40 

4 a The pm prem a . their 
ightest t, and other types of ships at their deepest 
draught, shown by these figures, indicates the acceptance 
of altogether exceptional conditions in submarines, and 
the necessity for their cautious management in the awash 
condition at the. surface, when the apertures on the 
Upper surfaces are kept —. 

hese apertures are closed and secured ~before the 
vessels are trimmed for diving by admitting water-ballast. 
In the diving condition the reserve of buoyancy is ex- 
poomany —_ For en dkaenent a have — 
., the. corresponding t being about 
220 tons. In other submarines of about the ome dis- 
[rang the reserve of. buoyancy in the diving con- 
ition has been only. 300 lb. to 4001b. Consequently 
there is a necessity for extreme care in the final stages of 
trimming. 

The cigar shape of the hulls involves very rapid changes 
in the areas and moments of inertia of the planes of flota- 
tion, as the draught of water is increased in passing from 
the awash to the diving condition ; the stability is greatly 
reduced, and every member of the crew has to remein in 
his station. No weights must be allowed to shift. All 
the conditions, in fact, differ from those which prevail in 
ships of ordinary form as they pass extreme 
light draught to the deep load, for in such ships the out- 
lines of transverse sections approximate to the vertical, 
except near the bow and stern, over the range between 
these extreme conditions, and the areas and moments of 
inertia of planes of flotation do not vary greatly. 

These general statements may be illustrated by the 
comparison of a small cruiser ordinary form with a 


* Paper read before the Royal Society, May 3, 1906, 
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submarine. The cruiser is about 260 ft. 1 at the water- 
line, 37 ft. broad, and 14 ft. 6 in. mean load draught, the 


corresponding displacement being about 2000tons. The 


submarine has an extreme length of 150 ft,,.is 12.2 ft. in 
extreme breadth, and has a displacement of 300 tons in 
the diving condition. 1n the light (awash) condition the 
submarine draws about 18 in. less water than in the 
diving condition, and has a displacement of about 284 
tons. When awash the length at the water-line is 94 ft., 
and breadth, extreme, 8.2 ft. ; when in the diving con- 
dition the corresponding measurements are 41 ft. length 


and 3.6 ft. breadth. These figures differ widely from the | per 


length of 150 ft. over all and 12 2 ft. maximam breadth. 
In the cruiser, within the corresponding range of draught. 
(18 =) there is practically no change in length and 
breadth, extreme, at water-line, and these dimensions are 
practically identical with the extreme dimensions of the 


vessels, Fig. 1 illustrates the contrast between the cigar | p' 
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shape and the ordinary ship shape. Horizontal measure- 
ments to the curves on that diagram, at any draught of 
water, measure the area of the corresponding plane of 
flotation, and the number of tons required to immerse 
the vessel lin. It is obvious that the small area of the 
plane of flotation at the lightest draught, its rapid 
diminution as the draught is increased, and the critical 
condition when trimmed for diving, all render possible 
the establishment of vertical dipping oscillations in sub- 
marines by comparatively trifling disturbances in the 
water surface surrounding them. 

Fig. 2 shows the metacentric diagrams for transverse 
inclinations of the two vessels, constructed in the usual 
manner. M M shows the locus of the metacentre of the 
cruiser, and B B that of the centre of buoyancy as the 
draught of water varies. The curves m, m, m, and b, b, b 
show the corresponding /ocit for the submarine. The 
intercept between these curves on any vertical ordinate 
represents the height of the metacentre above the centre 
of buoyancy at the corresponding draught of water. For 
the submarine in the awash condition this height is 


M oe 
Cruiser: 
i ae 


fg. 2. p——-u 


wi WL. and Ihving . 


rash, 
he: 








a 








3rk WL. : 
(93939 & 














BY Cruiser 





ae of 


0.32 ft., and in the diving condition itis 0.01 ft, Stability 
is obtained by disposing the weights.so that the centre 
of gravity of the vessel and its contents lies below the 
axis ; and in some existing“Submarines in their diving 
condition the vertical distance between the axis and the 
centre of gravity, or metacentric height, is said to be 
about 9in. When subm this measure of stability, 
of course, applies to inclinations from the vertical in any 
direction. : 

For the cruiser the height of the metacentre above the 
centre of buoyancy is 7.7 ft. at the load water-line, and 
8.6 ft. for the water-line (18 in. below the load), corre- 
a to the awash condition of the submarine. The 
centre of gravity of the cruiser is about 2 ft. below the 
metacentre and 5} ft. above the centre of buoyancy in 
the load condition ; the metacentric locus is nearly hori 
zontal from the load to the light condition, and the centre 
of gravity rises a few inches as) coals and stores are con- 


sumed. 
Fig. 3 shows the metacentric diagrams for longitudinal 
inclinations. For the eabshesiaip Steeah the ‘ananues 
is 37 ft, above the centre of buoyancy ; in the diving con- 
dition it is only 1.25 ft. above. For the cruiser floating at 
a water-line 18 in. below the load draught, the height is 
352 ft. ; at the load draught it is 328 ft. Kxpressed in 
terms of the | over all, the heights of metacentres 
above centres of buoyancy are 0.25 and 0.0083 times the 
length respectively fur the awash and diving conditions, 
as against 1.35 and 1.26 times the length for the cruiser at 
corres draughts. These figures indicate the rela- 
tively small longitudinal stability of the submarine, and 
the necessity for avoi any movements of weights 
when the vessel is in the diving condition or submerged. 


Reference has been made above to the effect upon 


Fig. 4 illustrates this effect for transverse inclinations, 
m, m, being the metacentric locus without superstruc- 
ture, and m),, m, the locus with superstructure closed 
and water excluded from spaces between it and the cigar- 
shaped hull. In the awash condition the height of the 
transverse metacentre above the centre of buoyancy is 
increased about one-sixth by the superstructure. The effect 
of the superstructure upon longitudinal stability is much 
more marked, as will be seen from Fig. 5. In the awash 
condition, closing the superstructure increases the height 
of metacentre above the centre of buoyancy by fully 50 
cent. 

It will be obvious from these diagrams that the main- 
tenance of the full reserve of buoyancy is essential to the 
safety of a submarine when proceeding at maximum s 

at the surface. In the case of A 8, owing to special cir- 
cumstances, this condition was not fulfilled, and the vessel 
ed at full speed on the surface with her ballast- 
tanks partly filled with water, and with only 6 tons 
reserve of buoyancy, as —— the maximum reserve of 
13 tons. In consequence of this deeper draught the longi- 
tudinal metacantric height was reduced from 12 ft. to 
84 ft., and the power of resisting changes in longitudinal 
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trim was correspondingly diminished. Since that acci- 
dent took ~y oe orders have been = by 
the Admiralty the maximum reserve of buoyancy 


shall always be secured before submarines are driven at 
full speed on the surface. The precaution is obviously 


necessary. 

When a submarine is in the diving condition, with all 
apertures closed and crew stationed, the metacentric 
height (as above —- very small, and the trim may 
be sensibly and rapidly disturbed by small external 
forces. Consequently vi moderate angles of helm 
one to the horizontal rudders by the operator will pro- 

uce sensible changes of trim; and as the ures on 
the rudders vary as the square of the speed of the vessel, 
increase in speed, with uent increase in rudder 
pressures, demands greater skill and precaution on the 
part of the helmsman. A very small amount of trim 

* by the bow,” in association with moderate speed when 
submerged, will bring a submarine to a considerable depth 
below the surface in a v short time. Experience 
— that with trained and ra yg operators at the 
elm, and with moderate speeds such a3 have been accepted 
hitherto, submarines can be worked at fairly constant 
depths below the surface. On the other hand, many cases 
have occurred where su ines have reached consider- 
able depths, and have touched bottom in consequence of 
slight accidents or failure in control. These considerations 
— to the conclusion that much higher speeds than have 
obtained hitherto when submerged must be accom- 





stability produced by the addition of superstructures. 


‘if the gain in offensive power obtain 





justifies the change in these circumstances. For large 

submarines it is universally that automatic appli- 

ances for regulati — below the surface are not to 

be trusted, although they are successful in locomotive 
oes. 


lose approximations can be made to the pressures 
developed on the horizontal rudders of a submarine 
moving at a given speed, to the corresponding 
changes of trim uced in the vessel. Similar approxi. 
mations cannot be made at present to the pressures and 
inclining moments consequent on the stream-line motions 
in the water surrounding a submarine when she moves 
ahead. This matter can only be dealt with by direct ex- 
periment on models and submarines. In the course of 
the inquiry into the foundering of A 8, this conclusion 
was universally accepted. Differences of opinion existed 
as to the primary cause of that accident. It was obvious 
that the deeper draught, the lessened stability, and the 
open hatch all conduced to the disaster ; but experienced 
witnesses asserted that they were not of opinion that the 
vessel could have been e to dive suddenly, as she did, 
if she possessed as much as 6 tons reserve of buoyancy. 
Others equally experienced entertained the opinion that 
this was the cause of the accident. After a 
careful analysis of the evidence the author was convinced 
that the latter opinion was correct. It was stated at the 
time that the Admiralty pro to have experiments 
made at their experimental tank, and on actual submarines, 
in order to settle this difference of opinion. Up to the 
nag 4 time no results of such Admiralty: experiments 
ave been published; if they have been made, this 
silence is much to be regretted on scientific grounds, and 
no reason is seen for refusing the information. It has 
been stated authoritatively that experiments of the kind 
have been made on models of submarines at the Experi- 
mental Establishment of the United States Navy at 
Washington,’ and that the results have confirmed the 
opinion expressed by the author. 

Tn connection with the inquiry into the loss of A8 it 
was made known that her commanding officer nised 
the fact that lessened stability must accompany deeper 
immersion, and that he trimmed the vessel 4 ~~ by the 
stern (lifting the bow about 4 ft. or 5 ft.) in the belief 
that this change would make the vessel less liable to be 
driven under water by the stream-line action on the bow. 

In considering all the circumstances, the author was 
consequently led to investigate the variations in stability 
accompanying changes of trim in submarines, and to com- 
pare them with corresponding changes in other ships. 
The technical term ‘‘ trim” here used means the difference 
in draught of water at the bow and stern ; it has no rela- 
tion to “trimming” for diving. It was obvious, of course, 
that the cigar shape must introduce variations in stability 
with change of trim much greater than those which would 
occur in vessels of ordinary form, and it was known that 
in ordinary vessels the changes of trim which occur in 
service are not of weet tae importance. Figs. 6 and 7 
give the results obtained for the submarine awash, 
and for the cruiser at load draught, when changes 
of trim take place by the bow and stern, up to 6 deg. 
from the ‘‘even-keel” condition. In order to com- 
pare the two types more closely, the heights of meta- 
centres above centres of buoyancy for the even-keel 
condition are treated as unity in hoth cases, wg = 
they differ widely, as above stated. Ordinates to the 
curves at any angle of trim measure the relative 
heights of the map age metacentre above the 
centre of buoyancy. Fig. ‘6 shows these heights for - 
transverse inclinations, and Fig. 7 those for longitudinal 
inclinations. In both cases the effect of supertructures 
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is omitted. Longitudinal stability is more important, 
and the results may iefly summarised. Taking 
4 deg. trim by the stern, the height of the metacentre 
above the centre of buoyancy in the submarine is only 
45 ae cent. of the height when the vessel is on an even 
keel. For the cruiser the corresponding figure is 100 per 
cent.—that is, there is practically no change in long!- 
tudinal stability within the limit of trim mentioned. If 
the;superstructure came into play in the submarine, the 
a of the metacentric height at 4deg. by the 
stern to the height on even keel would exceed 50 per cent. 
It will be seen, therefore, that for a sigue cheged vessel 
departures from even keel are accompanied by serious 
decrease in longitudinal stability, and it may be doubted 
whether the de ing effect of the stream-line motions 
at the bow id be reduced to an equal extent, if at «!!, 





panied reatly increased risk ; and it may be questioned 
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by raising the bow to the extent done in the case of 8. 
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The latter point, however, is determinable only by direct 
ex ment. 
igs. 8 to 10 represent three conditions of draught and 
trim for the submarine dealt with in the calculations. 
The foregoing statements lead to the conclusion that 
in the design of submarines the calculations for stability 
require to be worked out by naval architects to an extent 
which is not necessary for ships of ordinary form, and 
that each departure from lent must be most closely 
scrutinised and exhaustively considered. It is true, no 
doubt, that for the diving and submerged conditions, the 
essential point is to deal accurately with questions of 
weight and position of the centre of gravity, since sta- 
bility in all directions when subm depends upon 
the relative positions'of the centres of gravity and buoy- 
ancy, and moderate ‘‘metacentric heights ” have to be 
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lated. These vessels were of considerable size, being 
2 ft. high, 1.5 ft. wide at the base, and had an open 
neck, 6 in. in diameter. Mallet concluded that, although 
there were grounds for assuming that bismuth does 
expand on solidifying, the evidence was insufficient in the 
case of other su ces supposed to do likewise. Al- 
though Mallet argued strongly against the view that 
cast iron expanded during solidification, it isa remark- 
able fact that, as a result of one of his experiments, con- 
ducted at the Royal Arsenal, Woolwich, a curve was 
plotted on which are Sapty hewn the three elevations 
which are now recognised as being characteristic of gre 
osphoric cast iron. This is shown in the curve mark 
ig. 4 on the diagram (Fig. 1, page 706), which is repro- 
duced from the original paper.* In this experiment a 








red-hot hollow spherical cast-iron shell was filled wit! 
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accepted. On the other hand, it is certain that equal 
attention should be directed to the conditions of 
stability in the awash condition, and in the stages of 
immersion between-it and the diving condition. Sub- 
marine design is not a task to be entrusted to amateurs 
or imperfectly informed persons. Skilled naval architects 
alone should undertake the work, and the results of their 
investigations should be put into the form of simple prac- 
tical rules for the guidance of officers and men. From 
the nature of the case—in consequence of the singular 
forms of the vessels, the small reserves of buoyancy, and 
the exceptional variations in stability which must 

accepted in order to obtain the power of rapid submer- 
gence—considerable risks must be taken. It is therefore 
the duty of all concerned to give all possible assistance to 
officers and crews in the form of information and instruc- 
tions based on thorough investigation and experiment. 








THE COOLING OF CAST IRON.* 


Volume and Temperature Changes During the Cooling 
of Cast Iron. 

By Professor THomAS TuRNER, M.Sc., Assoc. R.S.M. 

Ir is a matter of common observation that some metals 
or alloys fill a mould better and take sharper impressions 
than others; pattern-makers are aware that the allowance 
to be made for shrinkage varies with the kind of metal 
and the shape of the casting; while it is generally known 
that solid grey cast iron floats before it melts when it is 
thrown upon a fluid bath of the same metal. These facts 
are connected with the contraction, expansjon, shrinkage, 
or other volume change, or changes, which take place 
while metals solidify and afterwards cool to the tempera- 
ture of the air. The whole subject is of t practical 
importance, and of no little complexity, although, in the 
United Kingdom at all events, it has not hitherto received 
the attention which it deserves. . 

According to R. Mallet,+ it has been stated on various 
degrees of evidence that certain metals expand in volume 
at or near their points of consolidation from fusion, and 
“ Réamur ap to have been the first who gave cur- 
rency to the statement that cast iron, bismuth, and anti- 
mony all expand on solidifying.” Mallet also, in the same 
paper, quoted, from Kerl,t the statement that cast iron 
‘contracts in such a manner that at the commencement 
of its solidification it first expands so as to be able to fill 
up the smallest depressions and cavities of a mould, but 
after solidifying it contracts.” Mallet himself, however, 
took an opposite view, and conducted a series of experi- 
ments in which conical wrought-iron vessels of known 
volume were filled with iron at its solidifying point, and 
its relative density, when in this condition, was calcu- 
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fluid cast iron of projectile quality, and the volume was 
measured by means of finely-graduated steel-beam calipers. 
So little, however, was Mallet repared to expect that 
solidified cast iron would expand that he argued at con- 
siderable length to prove that the bend shown at A on his 
curve was an anomaly, and that the true shape of the 
curve was as shown by the dotted line. This is a notable 
instance of the true facts being overlooked on account of 
their unexpected character. 

In 1875 Roberts-Austent employed Mallet’s method 
for the determination of the density of silver at the 
point of solidification, but the method was not capable of 
any considerable accuracy. In 1879 Wrightson} described 
his ‘‘tektometer” to the Iron and Steel Institute, and 
gave particulars of its use with fluid cast iron. This 
instrument consisted of a floating metal ball attached to 
a recording spring-balance. Roberts-Austen and Wright- 
son subsequently conducted researches with various 
metals,§ using Wrightson’s instrument, and concluded 
that while.the density of bismuth decreased on solidifica- 
tion, the other metals contracted, the relative values 
being :—bismuth — 2.30; cast iron, + 1.02 ; tin, + 6.76 ; 
copper, + 7.10; lead, + 9.93; zinc, + 11.10; and silver, 
+ 11.20. This form of apparatus is, however, onl) 
available so long as the metal is sufficiently fluid to allow 
the ball to move freely, and is incapable of indicating 
what takes place at or below the point of solidification. 

With the application of scientific methods in the large 
iron-foundries in America, dating from about 1885, special 
attention was paid to the shrin of cast iron, and 
about this time W. J. Keep introduced his now well- 
known method of measuring shrin in a 12-in. bar, 
> means of a graduated wedge inse between the end 
of the cold bar and the chill in which it was cast. Though 
this simple form of test is of great value to the practical 
man, on account of the ready control it allows of foundry 
mixtures, it gives merely the algebraic sum of the expan 
sions and contractions which have taken place, and does 
not permit of their differentiation. To overcome this 
difficulty, Keep, Moldenke, and West have introduced 
forms of ap tus for observing the changes of volume of 
a cast bar from the moment it begins to solidify until it 
reaches the atmospheric temperature. 

Keep’s apparatus, and the valuable conclusions deduced 
from its application, have been fully described in the 
Journal of this Institute.|| It consists essentially of two 
steel pins, which enter near the ends of a sand mould, in 
which the test-bar is cast. These pins engage arms which 
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work on pivots on the edge of the flask; the outer 
ends of these arms move ten times as far as the 
pins in the test-bar, and their motion is recorded on 
a rotating drum. Mr. Keep’s whole paper is full 
of most useful information, but haps the most 
important facts are represented in Big. 2, which shows 
the three expansions which are characteristic of soft grey 
phosphoric iron. In the same diagram the proportion of 
combined carbon is also given. The subject was discussed 
at considerable length in America, particularly at the 
Con; on the Physics of Cast Iron, held at Pittsburg 
in 1896, and marked differences of nw = tu 
exist between Messrs. Keep and West. ese were 

bably due to the different definitions adopted for 
‘shrinkage ” and ‘‘ expansion,” as it is scarcely conceiv- 


h | able that such experienced practical men as those named 


could differ as to the obvious facts. 

The one marked omission in Mr. Keep’s paper was that 
no temperature determinations were made, but this was 
to some extent remedied by the contribution made by 
Mr. Osmond to the discussion. Mr. Osmond referred to 
his observations on the temperature retardation which 
took place at certain intervals during the cooling of iron,* 
and suggested that the first expansion might take place 
at about 1100 deg. Cent., where the greater proportion of 
the co separates. The second expansion would 
only be observed in phosphoric iron, and would occur at 
about 900 deg. Cent. ; while the third expansion certainly 
occurred at tt’s point of lescence, and might be 
expected at about 700 deg. Cent. Mr. Osmond, however, 
pointed out that these temperatures might vary some- 
what considerably with the chemical composition of 
the metal and the conditions of the experiment. It may 
be added that in 1903, at my suggestion, my colleague, 
Mr. O. F. Hudson, determined the points of retardation 
in a —_ of No. 1 Northampton pig iron, and found 
them to respectively 1115 deg. Cent., 935 deg. Cent., 
and 860 deg. Cent. The first of these values agrees very 
closely with Mr. Osmond’s prediction ; but the other 
temperatures were, in this case, higher than he antici- 


pated. 

As the changes which take place during the solidifica- 
tion and cooling of cast iron are of great practical and 
theoretical importance, it appeared advisable that further 
study should be made with accurate pappeneine and Jf sae 
materials. For this purpose a special and simplified form: 
of apparatus was designed in order to measure the c 
of length of the test-bar ; while cooling curves were , 
of the specimens at the same time by means of the die! 
Chatelier Fe ape mae 

While Keep’s apparatus is a marked advance.on any- 
thing before attempted, and admirably suited to’ its:pur- | 
pose, it was felt that the autographic. record, which for 
works pur would be invaluable, was not the best for 
a series of experiments where it might at any time be 
necessary to devote specia] attention to.a particular part 
of the curve. Naturally, an au phic ap’ tus, unless 
arranged to run at various an gives the same space 
for each time interval, whether that interval be of special: 
importance or not. 

he form of apparatus ultimately adopted by the author, 
after various trials, may be descri as consisting of 
three portions : (2) the mould with the test-bar, (6) an 
arrangement for indicating changes of length in the bar, 
and ( the pyrometer. The experiment was that of cast- 
ing a bar in a sand mould ; keeping one end of the bar 
fixed, and noting the alterations in position of the other 
end, which was left free to move. At the same time a 
thermo-couple was introduced into the mould so as to 
indicate the temperature. 

The form of test-piece and method of working will be 
understood from Fig. 3, in which is given a plan of the 
lower half of the sand mould, with everything in place for 
receiving the metal. In order to ensure that the one end 
of the bar does not move, the casting is made in a T form ; 
and, to make assurance doubly sure, a short steel pin 
enters vertically at A, and is clamped above to the end 
of the iron box containing the mould. The metal 
solidifies round this pin as it cools, so that movement 
at this end is prevented. At the other end a thin fin of 
sand is left, just sufficient to prevent the flow of the 
metal when fluid, but not enough to appreciably interfere 
with the free movement of a solid bar. Passing th 
this fin in a horizontal direction, and continuous with the 
centre of the bar, is a metal pin, which, as a matter of 
fact, consists of a wire nail, as the head is of a convenient 
shape and size for the purpose. The bar is $ in. in square 
section, and exactly 12 in. in length from the cross-piece 
to the head of the nail, and when the metal is poured 
into the mould it surrounds the head of the nail, which 
thus becomes cy embedded. It is, however, quite 
free to move, with the bar, in a horizontal direction, and 
its outer end is attached to the indicating apparatus or 
extensiometer. 

The special form of extensiometer designed for these 
experiments is shown in Fig. 4. It consists of a brass 
——S in. long, which is supported so that it swings 
reely, but it is kept at rest in a vertical position by t 
weight W, except when it is deflected during the progress 
of an observation. The weight ensures that the pointer 
shall follow the slightest movement of the test-bar, 
wana Pasive or negative. In the apparatus actually 
employed the movement of the end-of the bar was multi- 
plied about forty-fold, but that is a detail which could 
obviously be varied at will by mr! the distance be- 
tween the point of sup (A) and that of the attach- 
ment (B) to the thin which connects the end of the 
test-bar to the lower end of the pointer. Asa matter of 
fact, our instrument was provided with two attachments, 
giving different magnification ; but a forty-fold increase 





* Annales des Mines, 8th series, vol. xiy., 1888, pages 39 
and Al. ’ ) page 
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was, on the average, found most convenient for the pre- 
sent series of tests, and with this apparatus. 

The pyrometer used was the ordinary Le Chatelier 
thermo-couple, which was placed bare in the mould, so as 
to be in actual contact with the metal, and the scale divi- 
sions from the beam of the galvanometer mirror were 
read by the eye. For each experiment, therefore, three 

ms, at least, were n : one to record the read- 
ings of the extensiometer, another to read the pyrometer 
scale, and a third to pour the metal into the mould, and 
give the signal to start observing. Time signals were 
given by hand-tapping each five seconds during the early 
part of each experiment, the intervals being later in- 
creased to ten seconds, and ultimately to twenty or thirty 
seconds as the metal cooled. We were thus able to en- 
sure the absolute agreement in time of the expansion and 
cooling curves, which could not otherwise be so readily 
obtained. 

The whole of the pyrometric work was conducted by 
the Lecturer in Metallurgy—Mr. O. F. Hudson, A.R.C.S. 
—who has also reduced the original curves for the pur- 
pose of reproduction. The curves which have been pe 
pared only give about one-third of the whole time which 
was actually observed, but the parts which have been 
omitted merely show uniform and normal ae The 
expansion observations were made by Mr. T. W. Picken, 
who is now in charge of the testing department of the 
works of the Daimler nares Coventry, but who was 
at the time Bowen Researc Scholar in the University 
of Birmingham. The extensiometer used in these ex- 
periments was actually constructed by Mr. Picken, during 
a vacation, from rough sketches supplied by the author. 
Since Mr. Picken left, the research has been continued 
by Mr. F. D. Simpson, the present Bowen Scholar. 

Tt will be seen from an examination of the accompanying 
diagrams that the curves obtained may be divided into 
four classes, depending upon the number of arrests which 
are observed in the normal rate of contraction of a cooling 
solid. The eurves given may be regarded as being typical, 
but a Jarge number of observations have been made with 
various metals and alloys, The actual shape or slope of 
curve obtained from a particular material will depend to 
some extent upon the rate of cooling, and this is affected 
by the pouring temperature, the size of the bar, and the 
condition of the mould. But though the curve may thus 
differ in form within certain limits, the type always re- 
mains the same for similar materials, and it is possible, 
at aglance, to distinguish the type to which the metal 
belongs. These types are represented in Fig. 5, page 707. 

1. In the first-class of material the contraction curve is 

uniform, and there is no arrest in the decrease of volume 
as. the metal cools. This is represented in the lowest 
curve on the diagram—yviz,, that given he pure electro- 
lytic copper. Aluminium, antimony, lead, tin, and zinc 
yield curves of this type. Mr. Simpson has also found 
that the alloys of zinc and aluminium belong to this class, 
though it has been stated that alloys of this series expand 
during solidification. It is proposed to publish the re- 
sults of these researches in due course. 
* 2, The second class of curve affords indications of one 
retardation os contraction, which may or may not 
lead to an actual expansion. White iron is a typical 
example of this class, to which also (as Mr. Keep has 
shown) high carbon steel belongs. It may be interesting 
here to note that Mr. Simpson’s experiments have shown 
that the zinc-copper alloys belong to this Ee Many of 
the zinc-copper alloys expand during solidification, and 
some members of the series in an extraordinary manner. 
So far as I am aware, this isa new and important obser- 
vation; but details of such tests scarcely come within the 
purview of this Institute. 

3. The third type of curve indicates that two arrests 
have occurred in the rate of contraction, and non-phos- 
phoric grey cast iron furnishes an excellent example of 
this class. Grey hematite gives two marked expansions, 
one occurring immediately after the metal has become 
sufficiently solid to cause the indicator to move, and the 
other after an interval of nearly three minutes, when a 
4-in. square test-bar is employed. 

4. The last class of curve is represented at the top of 
the diagram, and in this three distinct arrests occur. A 
very grey phosphoric hig iron gives the most characteristic 
curve of this type. e@ second expansion is relatively 
small in amount, and though the first expansion is large, 
it is not so very pronounced as the third expansion ; while 
as a result of the three taken together, no less than four 
minutes and thirty-five seconds after solidification has 
elapsed with a 4-in. square bar before it has again reached 
the original size of the mould, after which contraction 
penededs regularly to the atmospheric temperature. 

It is now proposed to give particulars of the contrac- 
tion and temperature changes of a few characteristic 
examples. For this purpose the following materials were 
selected :— 

1. Pure White Cust Iron —The tests were performed 
on a sample of ‘‘ American washed iron,” which is kept 
as a base for tests of the influence of variouselements. It 
consists of practically pure iron, with about 3 per cent. of 
combined carbon. 

2. Non-Phosphoric Grey Iron.—For this purpose a No. 3 
hematite pig was employed ; it was part of the stock used 
for steel-melting in the open-hearth furnace in the smelt- 
ing laboratories of the university. It was somewhat higher 
in silicon than usual, but this was not in any way an 
objection for the purposes of these tests. 

3. Pi ic Grey Iron.—The sample tested was a 
No. 1 Northampton (Ielip) iron, such as is used for the 
production of very grey or fluid castings. 

4. Close-Grained-Good Foundry Iron.—This metal was 
from a broken-up casting ; it was soft and grey, and would 
give good results for general purpoees, so long as the cool- 
ing were not too slow. 
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White Grey North- | Cast 
Iron. Hematite. ampton.| Iron. 





Carbon, combined .. AY bee 0.86 0.15 0.79 

» graphitic is <s 2.53 2.60 2.73 
Silicon .. ee oe - | 0.01 3.47 3.98 1.41 
Sulphur. . > a ..| trace 0.03 0 03 0.07 
Phosphorus .. a --| 0.01 0.04 1.26 0.96 
Manganese... me -.| trace 0.55 0.50 0.42 


| 


In each case melting was carefully performed in a 
covered Stourbridge fireclay crucible, some charcoal being 
placed in the crucible with the charge to prevent loss by 
oxidation. The large number of separate test-bars were 
not afterwards separately analysed, as considerable ex- 
perience with this class of test has shown that the changes 
which take place in such material under these circum- 
stances are practically negligible. The ready assistance 
and skill of Mr. J. Ward, the university steel-melter, 
who had ch of this part of the work, should be here 
acknowledged. The range of temperature covering the 
melting-points of the metals and alloys examined ia the 
—- of this research was upwards of 1000 deg. Cent., 
so that no uniformity of pouring temperature was pos- 
sible. In each case the object was to pour the metal at a 
heat which would ensure the mould being completely 
filled and allow solidification to begin within a few seconds 


ef. 


Fig. 3. PLAN OF LOWER HALF OF MOULD 
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after pouring. The head of metal was about 2in., but 
the depth of the depression in the head varied very much, 
according to the shrinkage of samples. 

An examination of the shrinkage and cooling curves for 
white iron, given in Fig. 6, shows only one well-marked 
retardation in each curve at about 24 minutes after pour- 
ing, the temperature being about deg. Cent. There 
is also a lag in both curves during the first 20 seconds; 
this lag is probably due to the well-known pasty stage 
through which white iron passes when solidifying. In 
the case of white iron there is no actual expansion at any 
temperature during cooling; the rate of contraction is 
sharp, and the shape of the curve very nearly that of a 
normal metal, such as lead, tin, or copper. 

The curves for non-phosphoric grey pig iron, given in 
Fig. 7, show, on the other hand, two actual expansions 
during cooling, and each expansion is accompanied by a 
distinct rise in temperature. The first of these retarda- 
tions occurs about 15 seconds after solidification has com- 
menced, and with a temperature of about 1135 deg. Cent. 
(the readings taken vary from 1120 deg. to 1150 deg. 
Cent.); while the second arrest takes place some 24 minutes 
later, and at a temperature of 695 deg. Cent. 





The composition of these materials was as follows ;— 


It may be added that the exact temperature of the tirst 





arrest is difficult to observe owing to the rapidity of coo)- 
ing and the short interval of time over which it extends. 
he phosphoric grey pig iron, of which contraction and 
cooling curves are given in Fig. 8, has three actual ex. 
pansions during cooling and three corresponding retar- 
dations in the cooling curve, though these do not appear 
to ad actual rises in temperature. The first arres: 
reaches its maximum after about 20 to 30 seconds, and at 
a temperature of 1060 deg. Cent. ; the second occurs after 
about 14 minutes, and at a temperature of 900 deg. Cent. ; 
while the third is very marked and long continued, begin- 
ning about 2 minutes after solidification and lasting about 
160 seconds, the temperature arrest being at 730 deg. Cent. 
The results may be summarised as follows :— 


Iron Containing 


| Carbon and Carbon, Phos. 
Silicon. phorus, and 
Silicon. 


Carbon enly. 








.. Almost absent At 135° 





First arrest .. At 1060° 
Second arrest st Absent Absent »» 900 
At 695° v9 430 


Third arrest.. .. At 665° 








It must not be supposed that only sharp and definite 
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curves of the three types above given are met with when 
dealing with cast iron in everyday practice. Pig irons or 
foundry mixtures differ widely in composition, and in 
consequence all kinds of curves are obtained, from Fig. 6 
on the one hand to Fig. 8 on the other. The cooling 2nd 
contraction curves of a soft clcse-grained iron, of which 
the composition has already been given. will be found on 
Fig. 9. In this it will be noted that the three retard- 
tions in the cooling curve are distinctly indicated, w!-ile 
in the contraction eurve the first and third expansions 
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are plainly seen ; but the second expansion is faint, and 
might even be overlooked. Its presence becomes quite 
evident, however, if a straight-edge be applied to the 
curve, or if the curve be carefully compared with that 
given by non-phosphoric iron. 

A number of interesting points may be noted in con- 
nection with the third expansion in these experiments. 


5. TYPES OF CONTRACTION CURVES. 
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In the first place it should be pointed out that the result 
of Mr. Keep’s work is confirmed, while Mr. ond’s 
prediction as to the temperature of this arrest is found 
to be substantially accurate. An intermediate small 
retardation, previously recorded by Mr. Hudson, with 
slow] y-cooling Northampton iron at about 850 deg, is 
not observed in these experiments, probably owing to the 
more rapid rate of cooling. As the records were not 
taken below about 750 deg. in the previous experiments, 
the third retardation was not seathed. The remarkable 
point about this third expansion is the low temperature 
at which it takes place, when its volume and duration 
are considered. 

In the absence of silicon the change of volume is very 
small and the temperature 665 deg. t.; with interme- 
diate silicon the expansion becomes marked, and occurs 
atabout 695 deg. Cent.; with about 4 per cent. of silicon 
the expansion becomes very large indeed, and takes place 
at about 730 deg. Cent. Although this expansion takes 
place at about the temperature of pearlite formation, it 
cannot be due to this cause, since white iron contains 
more pearlite than very grey iron, yet the expansion 
noted with white iron is relatively quite, negligible. The 
Presence of silicon Jeads- to an expansion which takes 

at a higher temperature and t6 a vastly increased 
amount. If it be assumed that coarse-grained or flaky 
gtaphite separates during the first expansion, as there 
Sppears every reason to believe, then the question 
arises whether the third expansion is not due to the 
Separation of temper carbon, from, or instead of, r- 
lite, under the influence of silicon. Professor in 
as recalled the fact that Forquignon ia 1881 men- 
tioned the segregation of carbon from carburetted iron 
Snnealed at relatively low temperatures.” According 


a of the Iran and Steel Institute, 1905, No. IT., 


| to Wiist* and Geiger, temper carbon results from the 


decomposition of carbide, which forms in small quan- 
tities on heating white iron even to low tem - 
tures. The main quantity is, however, formed suddenly 
as soon as a certain temperature is reached ; this tempe- 


observation does not require any special skill, and can be 
completed in about 20 minutes; while the curves, when 
intelligently interpreted, afford information as to the 
chemical composition, the hardness, and the st h of 
the metal, which is, so far as I am aware, supplied by no 


rature depends on the quantities of other substances | other single test. These curves should also settle for ever 


which are present in the iron. The temperature which 
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3. FOUNDRY CASTING. 
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is usually regarded as best for the production of temper 
carbon from white iron is about deg., though Charpy 
and Grenet have shown that by heating white iron to 
700 deg. Cent. for only afew hours seven-eighths of the 
combined carbon was decom But if, as suggested 
by Heyn,t iron-carbon alloys above 700 deg. are in a 
metastable condition, which silicon tends to render more 
stable, the stable condition being that of ferrite and 
graphite, then it will be evident that each addition of 
silicon will cause the separation of graphite (in the form 
of temper carbon) to take place more readily from a cool- 
ing mass of cast iron; or, in other words, at a higher 
teniperature. The analyses given by Mr. Keep (see 
Fig. 2) are not in accordance with the view here ex 

unless, indeed, it be assumed that in the presence of so 
much silicon the cooling of the test-bars was not suffi- 
ciently rapid to prevent the separation of carbon in the 
amorphous condition. If temper carbon is not se ted 
at this third retardation, or at a temperature of about 
700 deg. Cent., it is difficult to account for the marked 
expansion which occurs. It may be noted that white-iron 
castings are known to increase distinctly in volume during 
annealing, due, doubtless, to the separation of temper 
graphite. 

In conclusion, it may be pointed out that the observa- 
tion of the changes of volume which take place during 
the solidification and subsequent cooling of cast iron 
affords the ironfounder a ready means of checking and 
controlling his foundry mixtures. The apparatus is such 
as can be made by any intelligent mechanic ; the actual 


* Journal of the Iron and Steel Institute, 1905, No. II., 
page 781. 

t {i dela Société d’ Encowragement, vol. cii. (1902), 
page 

t Journal of the Iron and Stcel Institute, 1905, No. IL., 





page 757, 





| the old controversy as to which metals, if any, expand 
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during solidification, and why in certain cases a piece of 
cast iron, or other metal, will float on the surface of a 
molten bath of the same material. 








Ruston, Procror, anp Co., Luntrep.—The directors 
of this company, after providing 11,8192. for depreciation, 
recommend a dividend of 74 per cent., free of income tax, 
for the past year, placing 13,500. to the equalisation of 
dividend account, and carrying forward 6,786/. The 
dividend last year was 6 per cent. 





MINING AND METALLURGY IN GERMANY AND LuUxXeEm- 
BURG IN 1904.—From the statistical reports on mining 
and metallurgy in Germany, which comprise also the 
Grand Duchy of ae we see that the production 
had in most cases risen, while the prices somewhat 

me back ; the total uction values for 1904 are yet 

igher than those of 1903. In the coal market the great 
event of the end of 1903 had been the renewal of the 
syndicate for another twelve years. In 1904 the coal 
output rose to 120,815,503 tons, an increase of 3.6 per cent. 
in bulk and of 2.9 per cent. in value; the number of 
collieries had decreased by six, while the number of men 
had increased a Both the exports of coal from 
Germany, 17,996,726 tons, and the imports, 7,299,042 
tons, had risen. Of lignite, or brown coal, 48,635,080 
tons were brought up, or 6 per cent. more than in 1903; 
but the price per ton, 2.38 marks in 1902, had further 
diminished to 2.30 marks. The seventy-five fraphite 
mines produced only a little more graphite than the 
forty-one mines of 1903—3784 against 3720 tons ; 25,533 
tons were imported in 1904, mostly from Austria-Hungary, 
also from Ceylon—6140 tons. The asphalt output, 
which had decreased of late, rose to 91,736 tons, the price 
per ton to 9.72 marks. The number of petroleum mines 
increased to 23, the output to 89,620 tons (49,725 tons 
in 1902), but the price per ton had fallen from 69.15 marks 


in 1903 to 64.77 marks. As regards the production of pi 
iron, Germany maintained the second place which it fad 
gained in 1903; the productions of 1 (1903) are esti- 


mated in 1000 tons: United States, 16,762 tons (18,298 
tons); Germany, 10,058 tons (10,018 tons) ; Great Britain, 
8700 tons (9078 tons); then follow France and Russia 
with about 3,000,000 tons. The imports of pig increased 
to 230,677 tons, the exports diminished to 315,995 tons 
(527,000 tons in 1903), so that more iron was wanted in 
Germany than ever. The total imports (into Germany) 
and exports of iron and iron-wares amounted in 1900, 
1903, and 1904 to 983,112 tons, 315,904 tons, and 344,967 
tons (imports), and 1,548,558 tons, 3,481,244 tons, and 
2,770,888 tons (exports). In the values of the iron pro- 
duction 1904 differed little from 1903; spiegeleisen and 
Bessemer iron totalled higher in 1903, the other oe 
in 1904. The output of iron ore rose to 22,047,393 tons, 
the import of ores (mostly from Spain and also from 
Sweden) rose likewise to 6,061,127 tons. In zinc the pro- 
duction was 715,728 tons, and prices show an increase ; 
the lead production diminished, while the imports in- 
creased. The copper production diminished to 30,264 
tons ; the importa of ores, upon which the 7 largely 
a and the exports of copper diminished also to 
4223 tons, while the imports went up to 110,231 tons; the 
German copper consumption reached, in 1903 and 1904, 
110,142 and 136,272 tons, showing a steady increase. The 
copper production represented a value of 36,205,000 marke, 
against 37,841,000 marks in 1903. The silver production 
had about the same value in 1904—30,367,000 marks; the 
gold production amounted to about a quarter of that 
figure—7,636,000 marks, 
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LAUNCHES AND TRIAL TRIPS. 


THERE was launched on Tuesday, the 8th inst., in the 
presence of a large company of visitors, from the Wall- 
send Shipyard of Messrs. Swan, Hunter, and Wigham- 
Ric’ Limited, a steel triple-screw turbine steamer, 
which has built to the order of the Great Central 
Railway Company, and which is intended for their 
express passenger service between Grimsby and Rotter- 
dam and a oe vessel is of the following lead- 
ing dimensions :—Length over all, 282 ft.; beam, 41 ft.; 
depth, moulded, 21 ft. 6 in.; and has been designed to 
attain a 8 of 18 knots on an extended trial trip. 
Accommodation will be provided for a large number of 
meng vy including 70 first-class, 24 second-class, and 
about third-class, The vessel is expected to carry a 
dead-weight cargo of about 1000 tons on a light draught 
of water. Her machinery is being constructed by the 
Wallsend Slipway and Engineering Company, Limited, 
and consists of Parsons marine stearh-turbines. working 
on three shafts, steam being supplied by four large single- 
ended boilers working under Howden’s system of forced 
draught. On leaving the ways the vessel was named the 
Immingham. 





There was launched on Wednesday, the 9th inst., from 
the Wallsend shipyard of Messrs. Swan, Hunter, and 
Wigham-Richardson, Limited, a steel twin-screw pas 
senger steamer, the Osmanieh, which has been built to 
the order of the Khedivial Mail Steamship Company, 
Limited, and is intended for their fast service between 
Alexandria, Pirzeus, and Constantinople. The principal 
dimensions are :—Length over all, 374 ft. ; m, extreme, 
45 ft. 3 in.; depth, moulded, 26 ft. 8in., Accommodation 
will be provided for 144 first-class passen 76 second- 
class passengers, and the ’tween decks are 
the carriage of third-class — rs or troo) 
nery is being constructed by the Wallsend Slipway and En- 

ineering Company, Limited, and consists of two sets of 
Capayieder triple-expansion engines, the cylinders being 


27 in., 44 in., 50 in, and 50 in. in diameter, with a stroke | J, 


of 42 in., steam being supplied by two double-ended 
and two single ended boilers, working at 180 Ib. pressure, 
and fitted with Howden’s system of forced draught. The 
engines are balanced on the Yarrow-Schlick-Tweedy 
system, to ensure the minimum of vibration; they are 
expected to drive the vessel at a speed of 17 to 174 knots 
in ordinary work at sea. The vessel and her machinery 
have been built to the Mediterranean classification of the 
Bureau Veritas. 





Messrs. Swan, Hunter, and Wigham - Richardson, 
Limited, launched from their Neptune Shipyard, New- 
castle-on-Tyne, on Thursday, the 10th inst., a steamer, 
the Irwell, for the Lancashire and Yorkshire Railwa 
Company, destined for their service between Goole an 
Continental ports. This steamer is a sister vessel to the 
Mersey. recently finished by the same builders, and which 
has made a very successful first voyage. She is 255 ft. in 
length by 36 ft. beam, and is being constructed to attain 
the highest class in Lloyd’s ster. There is to be 
accommodation for a limited number of passengers, and 
the steamer is fitted to carry a large number of cattle and 
horses. The propelling machinery is also being con- 
atructed by Measrs. Swan, Hunter, and Wigham-Richard- 
son, Limited, and will give a speed of over 14 knots. 


On Thursday, the 10th inst., Messrs. Day, Summers, 
and Co., Limited, of Northam Iron Works, Southampton, 
launched a new steam-yacht, the Medusa, which they 
have designed and built to the order of Mr. Alfred 
Farquhar. Her principal dimensions are :— Length 
between perpendiculars, 192 ft.; breadth, moulded, 
26 ft.; depth, 16 ft. 6 in.; tonnage, 600, The engines 
are triple-expansion, having cylinders 16 in., 26 in., and 
42 in. in diameter, with a stroke of 27 in. Steam is 
supplied by a return-tube boiler, 14 ft. 6 in. in diameter 
by 11 ft. 6 in. long, having three furnaces, and designed 
for a working pressure of 200 lb. per square inch. The 
vessel and machinery have been constructed to Lloyd’s 
highest class, special survey. 


On Thursday, the 10th inst., the screw-steamer Kin; 
David, built by Messrs. Craig, Taylor. and Co., Limited, 
Stockton-on-Tees, to the order of the King Line, Limited, 
London, was taken to sea for her trial trip. The vessel 
is of the followimg dimensions :—360 ft. by 50 ft. 1 in. by 
25 ft. 10 in. depth, moulded. She is built of steel, to the 
highest class in Lloyd’s, under — survey. Her 
engines have been constructed by Messrs. Blair and Co., 
Limited, Stockton-on-Tees, the cylinders being 25 in., 
41 in., and 67 in. in diameter, with a stroke of 45 in., 
taking steam from two large steel boilers working at 
180 Ib. pressure. Over a course of 174 miles a speed of 
11} knots was maintained against a strong tide. 








On Saturday, the 12th inst., Messrs. Wm. Doxford and 
Sons, Limited, launched from their yard at Pallion the 
Silverdale, a large turret-steamer, to the order of the 
Weardale Steamship Company, Limited (Mr. P. H. 
Laing), Sunderland. .The dimensions are: — Length, 
350 ft.; breadth, 50 ft.; depth, moulded, 25} ft. he 
dead-weight of cargo and bunkers carried is 6600 tons. 
The British Corporation Bouary has assi its highest 
classification to the vessel. essrs. Doxford are supply- 
ing triple-expansion engines and boilers. 

On Saturday, the 12th inst., the steel screw-steamer 
Buxton, built by Messrs. William Gray and Co., Limited, 
West H for Messrs. H. Samman and Co., of 
Hull, had her trial trip in the bay off Hartlepool. The 
vessel has been built to Lloyd’s highest class. She is 


$42 ft, long, 47 ft. 6 in. in breadth, and 24 ft, 9 in, deep. 


arranged for 
The machi-- 





Triple-ex ion engines have been supplied from the 
Central Marine. er Works of the builders, having 
cylinders 23} in., 38 in., and 64 in. in diameter, with a 

stroke of 42 in., and twolarge steel ey a Sy 
‘or a working pressure of 180 Ib. per square inch. After 
adjustment of compasses, the usual full-speed trials were 
nie with every success, the average speed being 

nots. 





On Tuesday, the 15th inst., the twin-screw mail and 
steamer Lusitania proceeded from the Tyne for 
er official trials. This vessel has been built Sir 
Raylton Dixon and Co., Limited, of Cleveland k- 
{ards Middlesbrough, to the order of the Em 
acional de pate ge of Li . Her principal dimen- 
sions are :— Lei , 436 ft. ; extreme breadth, 51 ft.; and 
depth of hold, 28 ft. 6in. The gross to is 5560. 
The vessel has been built under Lloyd’s special survey to 
class 100 A1, and is also equipped under the British 
Board of Trade laws for carrying passen Twin- 
screw triple-expansion engines of the most modern type 
have been built and fitted by the North-Eastern Marine 
Engine Company, Limited, of Wallsend-on-Tyne, having 
cylinders in., 39 in., and 64 in. in diameter, with a 
45-in. stroke, supplied with steam by four large single- 
ended_boilers working at a pressure of 180 Ib., and fitted 
with Howden’s system of forced draught. During the 


- | trials the machinery and boilers gave the greatest satis- 


faction, and a mean s of over 15 knots was attained 


over the measured mile. 





On. Thursday, the 17th inst., the steel screw-steamer 
Purley, built by the Northumberland repay Sang 
pany, Limited, Howdon-on-Tyne, to the order of Messrs. 
Houlder, Middleton, and Co., London, for the Reliance 
Shipping Company, Limited, left the Tyne for her trial 
= The steamer is 372 ft. long by 48 ft. beam by 
30 ft. 10 in. deep, and has been built under special survey 
to the highest class at Lloyd’s. The machinery has been 
supplied by Messrs. Richardsons, Westgarth, and Co., 
imited, Sunderland; the engines having cylinders 25 in., 
41 in., and 69 in. in diameter, with a 48-in. stroke, steam 
being supplied by three - steel boilers 14 ft. by 
10 ft. 9 in., working at 180 Ib. pressure. The steamer 
will carry about 7300 tons loaded. The trial trip proved 
in every way satisfactory, and a speed of 11 knots was 
easily obtained. The vessel afterwards proceeded ‘to 
Cardiff to load for Colombo. 








A Curious Navy.—China has no admirals, as there is 
no Imperial Chinese Navy. Such squadrons of small 
vessels as exist are commissioned by provincial viceroys. 
The latest list of the vessels in these independent 
squadrons shows five protected cruisers of modern con- 
struction, the Haitchi, the Hai-tien, the Haitcheou, the 
Hai-young, and the Hai-tchouen ; one destroyer, the Fei- 
rene two light armoured cruisers, the Tchien-weiet and: 
the Tchien-an ; six old cruisers, the Nanchoui, the Nan- 
cheng, the Houan-tai, the King-tching, the Pao-nin, and 
the Tchien-wei; and two modern river gunboats, the 
An-hai and the Ting-kai. The protected cruisers and. 
the destroyers com the northern squadron, that of 
Tei-wang, stationed in the Gulf of Pechili; the others 
form the southern squadron, that of Nan-yang, stationed 
at Fuchow and Canton. 





Fortrucomine Conrracts.—According to the Board of 
Trade Journal of the 17th inst., a plan for the construc- 
tion of a harbour at Trebizond, on the Black Sea, has 


been submitted for the approval and sanction of the} boa: 


Central Government. The project consists of extending 
the breakwater toa length of 2100 ft., and the dyke to 
a length of 1214 ft. This would leave between the two 
piers an entrance of 984 ft. into a basin of about 450,000 
square yards, with an anchorage depth not exceeding 
43 ft. e work, if carried out, will involve an outlay 
estimated at 200,000/. A dredger is in the meantime 
necessary at the port, for, owing to the accumulation of 
sand and mud from the river, lighters are impeded when 
approaching the quay.—Prospectuses have nm issued 
for the formation of a company with a capital of about 
22,000/., for the purpose of building a floating dock and 
mechanical works near Brevik, in the Skiensfjord, Norway. 
As there is no floating dock between Sandefjord and 
Christiansand, and as the Skiensfjord is one of the 
busiest shipping centres in Norway, it is probable that 
the scheme will receive support in that country.—Tenders 
will ba received by the European Secretary of the Egyp- 
tian Ministry of the Interior, Cairo, up to June 30, for 
supplies and works in connection with furnishing drink. 
ing water to the town of Menouf, including engine- 
houses, pumping machinery, motors, conduits, steel 
water tower, and reservoir. Specifications, plans, &c., 
may be seen at the Ministry of the Interior, Cairo.— 
The Diario Oficial of Brazil, of April 18, contains a copy 
of a law transferring the concession for the carrying out 
of improvement works at the port of Victoria from the 
Companhia Brazileira Torrens to the Companhia do 
Porto da Victoria, whose head-quarters are in Rio de 
Janeiro. These works include the construction of quays 
and warehouses, the installation of hydraulic and electric 
cranes, the stationing of buoys and lights, the dredging 
of the harbour, &c.—The Municipality of Rio Grande, 
Brazil, is calling for tenders for the water supply and 
drainage of the city. Tenders may be sent in up till 
October 15 next. Water is to be supplied in not less 
uantity than 250 litres‘per diem for each imhabitant. 
e drainage system is to be entirely separate and in 
every sense adequate. The contract will not exceed a 
period of thirty- years, The population of the city 
1g about 30,000, and the houses number about 5350. 





and the officials of the 
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ROYAL METEOROLOGICAL SOCIETY. 


THE first of the afternoon meetings for the present 
session was held on Wednesday, the 16th inst., in the 
Society’s rooms, 70, Victoria-street, Westminster, Mr, 
Richard Bentley, F.S.A., President, occupying the chair. 

Dr. W. N. Shaw, F.R.S., read a Paper which he had 
prepared in conjunction with Mr. G. C. Simpson on 

‘An Instrument for Testing and Adjusting the Camphill. 
Stokes Sunshine- .” Experience has shown the 
necessity of an instrument for testing the shape and 
dimensions of recorders, and for verifying their ad just- 
ment when installed. But it is not at all easy by mere 
inspection or simple measurement with ordinary measur- 
ing instruments to check the adjustment, nor is it possible 
on a sunless day, without some special instrument, to 


, | check the orientation, and so the time scale of the sun. 


shine-recorder. The authors have devised an instrument 
for this purpose, which they fully described in the paper. 

Mr. R. G. K. Lempfert read a paper on ‘‘ The Develop- 
ment and Progress of the Thunder-Squall of February 8, 
1906.” This squall was first noted at Stornoway svon 
after midnight, and the last station in England to feel its 
effects was Hastings, over which it passed at about 4 p.m. 
The rate of progress was nearly uniform, though it 
increased somewhat in the south-east of the country, 
where the thunder and hailstorms were most intense, 
The average speed of advance of the line of squall was 
about 38 miles per hour. The most marked feature of 
this squall was the sudden shift of the wind in the course 
of a few minutes from south-west to north-west, and it 
was during this period that the thunderstorm occurred, 
accompanied by a rise of barometric pressure and a fall 
of temperature. 








CANADIAN TrmBER.—Still more Canadian timber is 
falling into the hands of American capitalists. A tract 
of timber land near Nanaimo has just been purchased 
by a Seattle firm for 37,500 dols. It is understood that 
the firm will erect a large lumber mill upon the pro- 
net An American company has been formed, at the 

of which is the patentee of a system of rafting. 
The capital is 200,000 -dols., and the company will use 
the Robertson: -patent-raft for transporting all-kinds of 
lumber from British Columbia to Southern California and 
other markets. It proposes to construct these rafts in 
the Fraser, then to have them towed to Chemainus and 
other lumber yards and loaded. Each raft is to cost 
7000 dols., and will be towed by steam colliers. It will 
be 1000 ft. in length, 75 ft. in breadth, and will draw 
23 ft. of water. The logs used will be from 8 in. to 2 ft. 
in diameter at the top. A deck load of 2,000,000 ft. or 
4,000,000 ft. of sawn lumber will be received on the raft. 


Twin-Screw Prrrou-Launcu.—Messrs. J. I. Thorny- 
croft and Co., Limited, have recently completed at their 
Chiswick works a small petrol-launch which has made 
some successful trials. The little vessel has been con- 
structed for Norwegian owners. She is carvel built, of 
cedar, and is 35 ft. long, 5 ft. 9 in. wide, and has a 
draught of 18 in. She is propelled by twin-screws, 
there being two 24 horse-power four-cylinder Thorny- 
croft motors. Although the boat is only intended 
for a fast cruiser, has seating accommodation for 
twelve to sixteen people, she attained a speed of 20} 
miles an hour on the first occasion she was under 
way—the guaranteed speed being 204 miles an hour 
—and on the official trial, with three persons on board, 
she ran six times over the measured mile, the mean speed, 
with and against tide, py | 21.2 miles per hour. The 

t is designed to stand a aay rough sea, and there is 
an ingenious sliding hood forward which can be collapsed 
and rolled up in a few seconds. 





Liquip Barretrer LiticaTion.—We. have been re- 
quested to state that, in this litigation, the following de- 
cisions have been rendered :—1. October 16, 1905: 
National Electric Signalling Company v. De Forest Wire- 
less Telegraph Gus, 1. White, L. De Forest, et al. 
Decision in favour of the National Electric Signalling 
Company, holding that De Forest Company infringes 
_ and ane Se accounting for damages. 2. 

ovember 8, 1905: National Electric Signalling Com- 
py v. De Forest Wireless Telegraph Company, A. 

ite, L. De Forest, et al. A decree of injunction 
against De Forest egy oy A. White, L. De Forest, 
‘rest Company, restrainin 

them from using, manufacturing, or selling the liqui 
barretter. 3. January 27, 1905: National Electric Sig, 
nalling Company v. Gesellschaft fiir Drahtluse Telegra- 
phie, m.b.H., et al. of injunction against Slaby- 
Arco or Telefunken Company, restraining them from the 
use of the pqaia barretter in any of its forms. 4. De Forest 
Wireless Telegraph Company v. National Electric Signal- 
ling Company. Charging the National Electric Signalling 
ingement of the Neugschwender- 
Forest ‘“‘Goo” receiver, Suit dismissed. 
5. April 7, 1906: National Electric Signalling Company 
v. De Forest Wireless Telegraph Company, A. White, 
L. De Forest, et ai. Decision in favour of the National 
Electric Signalling Company, to the effect that the - 

electrode used by the De Forest Company infringed t 
National Electric Signalling Company’s liquid barretter 
patent, enjoining the De Forest Company against f urther, 
use of this type of receiver, and ordering an accounting 
for damages. 6. May 1, 1906: National Electric Sig- 
nalling Company v. De Forest Wireless Telegraph Com- 
y, A. White, L. De Forest, et al. Motion brought 
‘or contenipt of Court. White, De Forest, and De Forest 


Company adjudged guilty of contempt of Court, and 


and’ bail fixed at 10,000 dolg, 
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THE FELLING BOILER EXPLOSION. 


A FORMAL investigation has been held by the Board of 
Trade into the circumstances attending the boiler explo- 
sion which occurred on October 4 last, at the glue works 
of Messrs. Batley and Parrett, Stoney Gate, Felling. 
The investigation was held at the Moot Hall, Newcastle- 
on-Tyne, the Commissioners being Mr. A. A. Hudson, 
barrister-at-law, who presided, and Mr. Alexander Gray, 
consulting engineer. Mr. G. C. Vaux represented the 
Board of Trade; Mr. T. D. Shaw appeared for the late 
owners of the boiler; Mr. C. F. Lowenthal (instructed 
by Mr. H. F. Heath), represented the Law Accident 
Insurance Society ; and Mr. E. G. Hiller represented the 
National Boiler and General Insurance Company. The 
relatives of James Thompson and Thomas Moody, work- 
men killed by the explosion, were represented by Mr. 
Arthur Russell. 

In opening the proceedings, Mr. Vaux stated that the 
boiler which exploded was of the Cornish type, made b 
Messrs. Hawkesley, Wild, and Co., Sheffield, in 1877. It 
was constructed for a working pressure of 70 1b. Its length 
was 16 ft., and its diameter 5 ft. The shell was made 
of five plates, with two plates in each ring, the plates 
being $ in. thick. The furnace tube was composed of six 
rings, ; in, thick, each ring being in one plate. The 
outside diameter of three of the rings was 2 ft. 9 in., and 
all the others 3 ft. 5 in., the rings being placed alter- 
nately ; the smaller were oes to fit the larger. 

From 1897 to 1901, ssid Mr. Vaux, the boiler was 
worked by Messrs. Foxon and Robinson, of Sheffield, at 
a pressure of 60 lb., and it was periodically examined by 
the National Boiler and General Insurance Company. 
In 1901 it was sold to Messrs. Parker and Marney, of 
Sheffield, who appeared to have had it examined by the 
Ocean Accident and Guarantee Corporation, Limited, 
and insured it with them for a working pressure of 70 lb. 
They did not work the boiler themselves, and in August, 
1901, they sold it to Mr. Batley, a glue-manufacturer at 
Felling-on-T'yne. Later on Mr. Parrett joined the firm. 
Mr. Batley appeared to have looked after the boilers and 
the manufacture of the glue, and Mr. Parrett attended 
to the extraction of the fat. 

The boiler appeared to have been worked day and night, 
including Sundays. It was insured in May, 1902, with 
the National Boiler and General Insurance Company for 
a working pressure of 70 lb., and it was periodically ex- 
amined by the company’s inspector. The last thorough 
examination was made on —_ 24, 1905, the boiler being 
then reported asin good condition. Some correspondence 
appeared to have passed between the National Boiler 
and General Insurance Company and the owners of the 
boiler about April, 1905, relative to an increase in the 
stipulated safety-valve load from 70 lb. to 80 lb., and 
after the thorough examination of April 24 the insurance 
company gave a provisional certificate for the purpose of 
the Factory and Workshop Act, allowing the boiler to 
be worked to a pressure of 75 1b. per square inch for six 
months, pending the substitution of another boiler. The 
policy appeared to have lapsed at the end of June. At 
the end of July repairs were effected by a Gateshead 
boiler-maker named George Morton. Towards the end 
of August there was more trouble from a leak, and repairs 
were again effected. On September 8, 1905, one of the 
inspectors of the Law Accident Insurance Society made 
an external examination of the boiler while it was under 
steam, and in his report he called special attention to the 
water-gauge mounting. A policy was issued to work 
the boiler at 70 lb. On September 26, William Bays, 
a fireman, noticed that the glass of the water-gauge 
was cracked, and that the crack had extended the full 
length of the glass, and owing to the glass being 
dirty he had gag | in seeing the amount of 
water in the gauge. e reported the matter, but 
nothing was done. On October 4 Bays noticed that 
the water was sluggish in rising in the gauge-glass, and 
about 10.30 am. Mr. Parrett appeared to have examined 
the glass. The safety-valve blew off freely at 70 lb. dur- 
ing theday. At 6.30 the explosion occurred. The brick- 
work of the flue was blown away, the machinery was 
wrecked, and the front of the building in which the 
machinery was placed was blown down. William Thomp- 
son, night fireman, was killed instantaneously; Mr. Batley, 
Mr. Parrett, and Thomas Moody were severely injured 
and died shortly afterwards. 

Evidence was then given. 

Frederick George Hawkesley, a shareholder in the firm 
of Hawkesley, Wild, and Co., said that in 1877 they sup- 
plied a Cornish boiler to Messrs. Foxon and Robinson, 
Sheffield, and he produced plans of the same. The boiler 
was tested. 

Mr. Lowenthal : The drawings did not show the fitting 
of a fusible plug, the object of which was to prevent ex- 
plosion by damping out the fire if the water got short. 
Assuming that the plug was in order, the inference would 

in the case under notice that the water was above the 
level of the plu 

Mr. Shaw: 
draw ings. 

Frink Foxon, a director of the firm of Measra. John 
Foxeon and Henry Robinson, Sheffield, spoke to their work- 


fie could only speak of the boiler from the 


Ing tie boiler from 1877 to 1901. They had permission to 
work it up to 65 1b. pressure, but as they coupled it to 
an o'der boiler they never worked it at more than 60 lb. 
In 1401 they sold it to Messrs. Parker and Marney, 
She!icld, who, he understood, intended to sell it again. 
He -upposed he would tell Parker and Marney the age 
of th: boiler. It was fitted with a fusible plug. 
Al-xander Murray Parker, partner in the firm of 
Mes.rs, Parker and Marney, Sheffield, said his firm 
bout the boiler from Messrs, Foxon and Robinson. 


He id not know its age. He oy bw 
while it was working, and he ght 


ted it exter- 
it subject to 


nall 








inspection. It was examined by the Ocean Accident 


are who issued a apd for a py pressure of 
70 lb. e did not think the age of the boiler was men- 
tioned in the policy. The boiler was sold to Mr. Batley, 
Felling, in August, 1901. He could not say whether 
there was anything in the correspondence to indicate to 
Mr. Batley the age of the boiler. Mr. Batley was buyin 
the boiler on the report of the insurance company an 
the policy. 

Mr. Lowenthal: Witness gave 60/. for the boiler and 
an engine. 

Mr. Shaw: Mr. Batley paid 50/. for the boiler. Wit- 
ness could not say that he received a letter from Mr. 
Batley containing the words, ‘‘This offer is made on 
your word that it is a good one and only four years old.” 
Witness admitted writing a letter two days later re- 
ferring to the letter mentioned by Mr. Shaw. This latter 
letter stated that they could not guarantee the age of 
the boiler. The inspector’s report would not say any- 
thing about the age of the boiler. 

Mr. Vaux: If you were told the boiler was made in 
1877, would you be likely to suggest four years, or agree 
with a suggestion of four years as being the age ? 

Witness: No. 

Robert Potts, book-keeper to the late Messrs. Batley 
and Parrett, said both the partners generally overlooked 
the place. They were both mechanics. .The proposal 
form produced was signed by Mr. Batley. Witness pro- 
du a number of letters relating to the boiler, includ- 
ing one of April 24, 1905, allowing the boiler to be worked 
at 751b. for six months, pending the substitution of 
another boiler. 

Mr. Lowenthal pointed out that on the policy the date 
- = making of the boiler was given as 1898, instead 
of 1877. 

Alfred Evans, labourer, said he had never seen more 
than 70 Ib. of steam registered by the gauge. Fragments 
of the exploded boiler were carried a distance of 100 yards 
after the explosion. 

Geo Morton, boiler-maker, said he repaired the 
boiler in August. There was a crack along a bulge on 
one of the plates. The bulge, in his opinion, was caused 
through insufficient water in the boiler. Witness de- 
scribed how he repaired the boiler. 

Mr. Shaw: After the repair was finished he saw the 
boiler under steam, and Mr. Parrett said he had never 
seen it work better. 

Robert Reed, an inspector for the National Boiler and 
General Insurance Company, gave expert evidence as to 
his examinations of the boiler. He could not say whether 
the boiler blew off at 701b. Mr. Batley said he wanted 
80 lb. on the boiler because he wanted more steam. This 
was on April 24. Generally speaking, the boiler was in a 
satisfactory condition. The glass of the water-gauge was 
intact, and the fittings were in ec order. He examined 
the boiler the day after the explosion. The third ring of 
the tube from the front end had collapsed and ruptured, 
and the crown of the collapsed portion was forced down 
within 4 in. of the bottom of the tube. The gauge-glass 
was dirty and cracked, and from the inside of the boiler 
there was a ;*;-in. hole left in the bottom cock. He came 
to the conclusion that the explosion was due to over- 
heating through shortness of water. There was a deposit 
on the top of the fusible plug, and on the fire side it was 
clogged with soot. The | p= to the gauge-glass was 
practically choked up, and no one could correctly tell how 
much water there would be in the boiler. The feed-pipe 
also had a very small opening. 

Witness was cross-examined at considerable length by 
Mr. Lowenthal. 

Mr. Shaw: The working pressure of a boiler was calcu- 
lated by formula, and on the diameter, thickness, 
and riveting. He must have counted the weights on the 
safety valve. 

In reply to the President, witness stated that he ex- 
amined the boiler after the explosion simply as a matter 
of interest to his company, and not for the Board of 
Trade, or any of the parties. He could not say definitely 
how long it had taken the gauge-glass to choke up. When 
he examined the boiler on April 24 the pipe was satisfac- 
torily clear, but the fitting was not distur After the 
explosion the cock was practically choked up. It could 
not have been choked in April, but he did not ascertain to 
what extent the cock leading to the gauge-glass was 
choked. 

Mr. E. G. Hiller, chief engineer and manager of the 
National Boiler and General Insurance Company, was 
next examined. He spoke as to the insurance of the 
boiler with his company from 1877 to 1901, and the 
subsequent renewal of the yy 4 The safoty-valve load 
allowed by the policy was 70 1b. maximum. : The boiler 
was examined periodicall I: Up to the time of its disposal 
by Messrs. Foxon and Robinson it shown no material 
defects, and was in very good condition for an old boiler. 
When it was re-insured by Mr. Batley, in 1902, a thorough 
examination was made, and the stipulated pressure was 
70 lb. In the spring of 1905 Mr. Batley asked for another 
10 lb. pressure, but the com pa id only grant leave 
for the boiler to be worked at ial for six months, pendi 
the substitution of another boiler. Witness did not thin 
that the collapse had anything to do with the collapsing 
pressure of the boiler. He thought it collapsed owing 
to overheating. The collapsing pressure would be, 
approximately, 250 Ib. to 300 Ib. e did not think the 
weights placed on the valve were likely to jam on that 


particular type of valve. There was no evidence on the 
remains of the boiler of the collapse having been caused 
by over-pressure. He thought the feed-pipe, with a 


4-in. inlet, was large enough to admit sufficient water to 
the boiler. 

Mr. Lowenthal: The condition of the fange-glass was 
such that it not only rendered it impossible to tell how 
much water there was in the boiler, but might mislead 


anyone in charge into thinking there was more water in 
than there really was. He based his opinion as to the 
cause of the explosion largely on looking at the boiler, and 
comparing it with his experience of similar accidents in 


the pot 

r. Henry Thomas Hastings, an inspector for the Law 
Accident Insurance Society, said that in September, 
1905, he made an examination under steam of the boiler 
which had exploded. The steam-gauge while he was 
there indicated a pressure varying from 65 lb. to 68 lb. 
There were nine weights on the valve, including the 
fixed weight on the bonnet. 

Mr. Hiller, recalled, said that, in his opinion, the fusible 
plug failed to melt, es use the fire was not so 
hot at that part of the furnace as at other parts. It was 
not unusual, in cases of a to find one ring not 
affected and the next one seriously burnt. He had never 
noticed deterioration in boilers simply due to the trans- 
mission of the heat from the fire to the water. 

Mr. Hastings, further examined, said that on his in- 
spection he could see the water in the gauge glass plainly, 
and the gauge was in working order, but not in good 
order, because the water rose Set in the glass. He 
told Mr. Batley about it, and advised him what ought to 
to be done. The capacity of the ae was sufficient to 
supply both boilers. He examined the boiler after the 
explosion, and he at first formed the opinion that the 
explosion was due to glue in the boiler ; but after making 
investigations he came to the conclusion that it might 
have been due to shortness of water, or overloading of the 
safety-valve. 

Mr. Percy O. Bonniwell, chief engineer of tho Law 
Accident Insurance Society, said he examined the boiler 
two days after the explosion, and he did not think there 
could be much doubt that the explosion was due to short- 
ness of water, and the consequent oyerheating. 

William Bays, fireman, said he looked after the boiler 
during the day. When the gauge-glass was cracked, eight 
days before the explosion, he drew Mr. Batley’s attention 
to it. The only — it was possible to tell how much 
water there was in the boiler was by it oozing out of the 
crack about 2in. from the top of the glass. The slow rising 
of ~ water in the glass he attributed to the presence of 
mud. 

After other evidence, includiog that of Mr. Swan, the 
Board of Trade surveyor, who described the condition of 
the boiler after the explosion, the Commissioners delivered 
judgment as follows :— 

‘We have now considered our judgment in this matter, 
and we would desire tosay, that in coming to our conclu- 
sion we have had to bear in mind that this is not the first 
inquiry which has been held in this matter, and that the 
recollection of particular witnesses seems rather to have 
grown than to have diminished in the interval between 
the inquiries which have taken place. The a pres- 
sure for which the boiler was constructed was 70 lb. It 
was fitted with Meldrum’s forced draught, and there were 
various mountings, of which a list has also been prepared. 
There is no evidence as to the testing of the boiler origi- 
nally, but it was said by Mr. Hawkesley that it was the 
practice of his firm to test up to about 120 lb. per square 
inch ; at any rate, whatever the test was, it is agreed on 
all hands that the boiler was a good one and well made, 
It was sold to Messrs. Foxon and Robinson, timber mer- 
chants, of Sheffield, in 1877. From 1877 to 1901 it was 
worked by Messrs. Foxon and Robinson at 60 lb. per 
square inch. The reason for not working at a ol end 
pressure was that the boiler was coupled up with another 
which could not properly be worked above 60 Ib. pressure. 
The boiler was periodically inspected by the National 
Boiler and General Insurance Company, Limited, and it 
was insured up to a pressure of 70 lb. No repairs were 
made by Messrs. Foxon and Robinson, and in May, 
1901, the boiler was sold to Messrs. Parker and Marney, 
engineers, Sheffield; and the reason they sold it was 
because they wanted bigger boilers. We do not think 
at the present moment it is necessary to refer to 
the question of age. Mr. Foxon did not recollect .tell- 
ing Mr. Parker anything about the age of the boiler. 
He made one or two statements, but we think the effect 
of his evidence was that he did not recollect. Messrs, 
Parker and Marney took the boiler to their store, or 
works, and they had it insured with the Ocean Accident 
and Guarantee Corporation, Limited, for a working pres- 
sure of 70lb. That insurance was for a year, and ran 
from June 12, 1901, to June 12, 1902. Messrs. Parker 
and Marney did not work the boiler themselves, and in 
August they sold it to Mr. Batley, who was a glue 
manufacturer, of Felling-on-Tyne. essrs. Parker and 
Marney sold the boiler to Mr. Batley u the report of 

e Ocean Accident and Guarantee Corporation; and 
although Messrs. Parker and Marney wrote to Mr. 
Batley that my ! were told it was four years old, but that 
the inspector thought it was only two, they declined to 
a - the age o a ~~ Re. e = know = a 

not appreciably affec ss 

baller but the question of age later on may be of some 
little interest. r. Batley evidently believed what he 
had been told as to the age of the boiler, and in con- 
— the angen’ age was inserted later, in the 

icy with the Law Accident Insurance Society. Mr. 
Batley, we know, commenced business in February, 1901, 
and was joined by Mr. Harry Parrett in November, 1903. 
They were both mechanics. Their respective work or 
duties in the business seem not to have been defined. Both 
of them took a general supervision of the work. There 
were about twenty-three persons employed at the works. 
The boiler in question, together with a small vertical 
boiler which was erected quite late in the year 1905, sup- 
plied the steam for the d ng of bones and the ex- 
traction of fat. The machinery for this purpose consisted 
of two bon ers, two 1 pum a dynamo, a 





vacuum pump, and a feed-pump for feeding both the 
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boilers. Steam was required for the d we under- 
stand, as well as the digestors. The water for the “— 
of the boilers was entirely taken from a stream whic 
came, we have been told, from some colliery. There were 
two tanks, one emptying into the other; but from the 
feed-tank the water was pumped to the boiler by a donkey 
engine. 

** Now, in May, 1902, the policy with the Ocean Accident 
Guarantee Corporation pony Be ut to expire, the boiler 
was insured again with the National Boiler and General 
Insurance Company for a working pressure of 701b., but it 
was not known by the National Company that the boiler 
they were insuring had previously been insured by them 
for Foxon and Robinson. After this date the boiler was 
periodically inspected by the company’s inspectors, and 
the reports show that the boiler was in satisfactory work- 
ing order. The last thorough inspection by this company 
was on April 24, 1905, and the boiler was then repo! 
to be in good condition. This inspection was of parti- 
cular importance, because the insurance company had 
been asked for an increase of pressure up to 80 lb. Mr. 
Reed, the company’s inspector, in his evidence dealt 
exhaustively with the examination he made on this 
occasion. He told us that at this examination the boiler 
was properly prepared for him, and when he examined 
the fusible plug it was in excellent condition. He ex- 
amined the water-gauge, and the glass was intact. He 
examined the safety-valve and blow-off valve; he took 
the thickness of all the plates in the tube, and generally 
seems to have made a very complete examination. Asa 
result of this examination, the insurance one gave 
a provisional certificate for the boiler to be worked up to 
75 lb. for six months, pending the substitution of another 
boiler, the reason for the substitution being that Messrs. 
Batley and Parrett wanted more nee No further 
inspection was made, and the policy lapsed at the end of 
June, 1905. The bdiler apparently then seems to have 
been uninsured for eome time. 

‘*At the end of July the boiler was leaking, and in 
August a boiler-maker, named Morton, was called in to 
repair it. He found a crack on the shell-plate at the 
bottom, and he patched it with a steel ney 7s in. thick, 
secu by studs and bolts. He finished the repair on 
August 4, and steam was got up, and it was said to be all 
tight. That patch was rather roughly executed, and later 
there was some difficulty in keeping water in the boiler, 
and the patch was again taken off and rejointed. 

‘* During this period, as we have said, the boiler seems 
to have been uninsured; but, on September 8, a Mr. 
Hastings, one of the inspectors of the Law Accident 
Insurance Society, made an external inspection under 
steam for the purpose of insurance. He madea report on 
the same day to his society, to which we shall have to 
refer later. Now all that he reported on that occasion 
was ‘ Water-gauge mountings leaking,’ under a heading 
of ‘ Defects (if any) in boiler or fittings requiring atten- 
tion, so far as ‘‘ascertainable at this inspection ;”’ and 
under ‘General Remarks’ he stated that ‘Water-gauge 
mountings require re-packing and putting in order. 
Boiler and mountings otherwise, as seen exte y, are 
in order.’ A copy of this report was sent to the owners, 
and a policy was issued for a Y ered of 70 ee square 
inch, the policy being dated tember 14,1905. In that 
policy the boiler was descri as having been made in 
1898; and this seems to agree approximately with what 
Mr. Batley had been told by Mr. Parker in 1901 was the 
age of the boiler. Mr. Parker gave two dates—either 
two years of age or four years of age—but he would not 
guarantee either; and this seems to be a mean between 
the two. So we have got now to September 14, the date 
of the insurance; and the next important fact was that 
Mr. William Bays, the fireman who looked after the 
boiler, noticed that the glass of the ~aogee was 
cracked. The crack extended the full length of the glass, 
and, owing to the glass being dirty, he had difficulty in 
seeing the water in the gauge. 

‘What occurred after this requires some care in de- 
scription. We think that Bays did report the fact of 
the glass being cracked to his employers; in fact, it was 
a very obvious —. to report, and it appears that Mr. 
Parrett did inspect the glass. Bays was in charge of the 
boiler on October 4, and he told us that he heard the 
safety-valve blowing off freely several times, the pressure- 
gauge showing about 70 lb. pressure. At 6 o'clock on 
the same day all tne men left and the machin was 


stopped, the night shift of about three men being left in | h 


charge of the degreasers. At about 6 p.m. Bays was 
relieved by another fireman named Thompson, who took 
charge of the boiler. 

‘* During that afternoon the dynamo had broken down, 
this dynamo being situated about 20 ft. in a direct line 
in front of the boiler, Mr. Batley and Mr. Parrett, 
assisted by a labourer named Moody, were seen about 
ten minutes past 6 p.m. a this dynamo, and 
Thompson was steiner to his duties at the front end 
of the boiler ; and we know, from a witness who has been 
called, that as far as he could tell the explosion occurred 
about 6.30—somewhere between a quarter and half-past 
six. It is not material to ascertain the exact time—that 
is quite near enough. The result of the explosion was 
consid le wrec Mr. Thompson was killed on the 
=. Mr. <4 and Mr. Parrett, the own 

‘homas Moody, the labourer, were severely injured, and 
died shortly after the explosion, and inquests were held 
upon those who were killed. 

‘*The state of the boiler after the explosion has been de- 
scribed by Mr. Swan, the surveyor of the Board of Trade. 
There does not appear to be any question as to what was 
its condition, although, of course, it is material as afford- 
ing a clue as to the cause of the explosion. The material 
matters which were found after the explosion were :—That 
the boiler was in fairly good condition ; that the scale on 
the tube, where not fractured did not exceed 4 in. thick, 


rted | one was choked with deposit. The glass was also 





but there was a deposit of loose scale lying in the bottom 
of the boiler to a depth of from 2 in. to 3 in.; that the 
plate along the lines of fracture measured practically the 
original thickness—namely ,;'; in.; that the portion of the 
fractured plate which had been forced down was free from 
<<, but was covered with a thin coat of gluey matter, 
which gave it the appearance of having been varnished. 
That there was also a quantity of soft gluey matter lying 
in the bottom of the furnace-tube to a depth of fully 1 ii. 
in the large rings, and that gluey matter was found in 
other places. It onpeaeee, and we find, that this gluey 
matter got into the boiler after the explosion. E 
- ‘On examining the feed inlet Mr. Swan found that it 
was nearly choked with deposit, the opening being re- 
duced to ly 4 in. in diameter, and that is confirmed 
by other witnesses. The water-gauge wasin a very defec- 
tive condition : the top passage was clear, but the bottom 
in a 
very dirty condition. The dead-weight safety-valve 
ap) to have been in good working order, but Mr. 
Swan found it loaded up to 80 lb. per square inch. The 
patch on the shell at the back end of the boiler—the one 
put in by Morton—appeared to have been leaking. 
‘That is all that appears to be material in the state of 
the boiler after the explosion. Theonly matter on which 
there could be any doubt was as to the number of extra 
weights—viz, those weights which did not fit, which 
had been put on the top of the bonnet of the safety- 
valve. It is quite clear, we think, that there was one, 
because Mr. Heed says that he saw one; but it is not 
material to inquire more closely into the fact whether 


there was one or whether there were two, because in our | pli 


view the presence of one or two additional weights of 
the size we saw there was not material as affecting the 
explosion. So far that may be left. 

** Now, as to the cause of the explosion, we have come to 
the conclusion that it arose from overheating of the top 

te of the flue, and that it did not arise from accumu- 
ation of steam. We accept Mr. Hiller’s evidence that 
the boiler did not show any signs of accumulated 7 
sure of steam. Such signs would be the ends of the 
boiler being bulged, the dome being affected, the patch 
which had been indifferently put on being dislocated or 
shifted, and, ey: the steam-pressure gauge being 
put out of gear. We know now from Mr. Swan that the 
ressure-gauge was practically in perfect condition, it 
ing only slightly out to the extent of about 3 lb. pres- 
sure. One matter which we might call attention to here 
is that the fusible plug had not melted ; but we have the 
evidence of Mr. Swan that these plugs do not always act 
as they should do; and it was suggested by Mr. Hiller 
that it may have been that the fire was not strong enough 
at that point. That is all we need say with regard to the 
fusible plug. 

‘*Tt seems to us that there is overwhelming evidence that 

the cause of the explosion was the overheating of the top 
late. There is the evidence of Mr. Reed, Mr. Hiller, Mr. 
mniwell, and Mr. Swan. Mr. Hastings is the only wit- 
ness who really makes some point of accumulated steam. 
He had two theories, and the second one was that the 
explosion was due to overloading of the safety-valve ; and 
he came to that conclusion, he said, because the fusible 
plug did not melt. At any rate, we do not rely upon his 
evidence, and we come to the conclusion, as we have said, 
that it was due to overheating, and not due in any way to 
accumulation of steam. Wit rd to the extra weight 
on thesafety-valve, we also find that it did not contribute 
to the explosion. The cawse of the overheating, there 
seems to be no doubt whatever, was want of water; and 
want of water was caused by the fact that the ar 
was ‘so defective that no one could tell the height of the 
water in the boiler; and also by the fact that the donkey- 
engine did not supply water as it should have done, 
because it failed to p. when the water was too hot. 
And, further than that, the feed-pipe had been reduced 
to a very small opening of under p in. 

‘**To our minds, the water-gauge is the important point 
in this inquiry, and with regard to that we should like to 
call more particular attention tothe evidence. It seems 
to us remarkable that Mr. Hastings, when he examined 
the boiler on September 8, 1905, for the purpose of insur- 
ance, did not the insurance company’s notice to the 
fact that the valve, or the cock of the water-gauge, was 
almost stop up. It is remarkable, too, that in his 
examination before Mr. Swan at the preliminary inquiry, 
e made no reference to the stoppage of this cock. But 
he did call attention to a comparatively minor matter— 
viz., the leakage of the mountings. e are reluctantly 
obliged to come to the conclusion that Mr. Hastings did 
not notice that the cock of this water-gauge was choked 
when he examined this boiler on September 8 ; because we 
are satisfied that with his experience, if he had seen it, he 
must have called the attention of the insurance society 
to it, especially as he called attention to a comparatively 
minor matter in making his report. We are confirmed 
in this view from the fact that he did not refer to it 
before Mr. Swan. Mr. Swan is an engineer, and 
therefore it was an inquiry before a technical tribunal, 
and evidence of that kind would at once have had an 
effect upon the mind of such tribunal. We therefore 
come to the conclusion that he could not have called 


and | Messrs. Batley and Parrett’s attention to the choking, 


and we think must have been altogether mistaken 
when he says so in hisevidence. It is not very strong in 
that respect ; he rather relied upon the leakage, which 
he states was very bad, whereas in the report he only 
used the word ‘leaking.’ We think he must have failed 
in his memory as to what he said to Messrs. Batley and 
Parrett on September 8, and that he did not call the 
owners’ attention to this cock being nearly choked. In 
a matter of this kind we prefer, therefore, to take reports 
as more reliable than recollection, when the persons who 
might have given evidence, unfortunately, are not here to 


tell what took place. With ey to the water-gauge 
we do think, and we do find, that Mr. Batley—and no 
doubt Mr. Parrett too—knew that the water-gauge was 
cracked about “e days before the explosion took 
place, and that they sought to rectify the matter by 
getting afresh water-gauge, because we know that one 
arrived at the works the day after the explosion. We 
were told that Mr. Batley and Mr. Parrett were 
mechanics, and we do not think that they realised before 
the explosion that the cock of the water-gauge was 
blocked or choked, as it must have been from what we 
now see after the explosion. 

‘* Now there are some matters which, in our view, do 
not affect the explosion. 

‘* First, there is the age of the boiler. Mr. Hillers 
evidence is quite firm with regard to that, and it struck us 
as being most material that when Mr. Hiller was asked 
whether he knew it was the same boiler that he had pre- 
souay insured, he said, ‘If we had known that, we 
should have accepted it without a thorough examination 
in April, 1902;’ while in the ordinary course they never 
accept anything unless they have a thorough examina. 
tion. It is obvious that if the age of the boiler had any- 
thing to do with the matter, he would have said at once, 
‘Oh, we should require a larger rate of premium,’ or 
something of that sort. : 

“With nd to the theory which has been raised by 
Mr. Lowenthal as to the jamming of the safety-valve by 
the extra weight or weights put upon it, we entirely 
reject this as quite impossible. The valve was a very 
good one, and no jamming could possibly have taken 


ace. 

‘*We should like to say this with regard to the owners, 
that ow believed the boiler was not more than four years 
old. They had every confidence in the boiler, because it 
had always been reported as a satisfactory one; and we 
know from Mr. Reed that the owners always attended 
to the requirements which were made by the National 
Boiler and General Insurance Company, and the boiler 
was always ready and prepared for inspection by their 
inspector. 

“We therefore come to the conclusion that the boiler 
exploded from ae caused by want of water. The 
want of water could not be discovered because the cock 
of the water-gauge had become choked ; and we cannot 
believe, and we do not believe, and we do not find, that 
the owners knew anything about the choking; because 
we are satisfied that nobody would be so foolish as to 
allow a boiler to be in work when there was practically 
no water-gauge at all, and stand in front of the boiler.” 

In conclusion, the Commissioners stated that the 
management of the boiler was entrusted to, and it was 
periodically examined by, competent persons after being 
set to work at the Felling Glue Works in or about 
August, 1901, but that it was not properly examined by 
Mr. Hastings, inspector to the Law Accident Insurance 
Society, on or about September 8, 1905; and that he did 
not report as to a matter which was most serious to his 
society, the only matter brought to their notice being the 
leakage in the mountings. The feeding arrangements 
were not efficient. The boiler was not worked under safe 
conditions, because the cock of the water-guage was choked, 
and nobody could know what water was in the boiler, 
and that was the reason why it was not worked under 
safe conditions. In addition to that, the donkey engine 
did not work satisfactorily, but it might have supp ied 
sufficient water to the boiler. The chief defect was, how 
ever, the water-gauge, and the cause of the explosion was 
due to overheating caused by shortness of water. 

The Commissioners made no order as to costs. 








Lonvon County Bripces.—A very interesting little 
hand-book has recently been prepared and issued by the 
Clerk of the London County Council, under the direction 
of the Bridges Committee of the Council. It has been 
written by . Maurice Fitzmaurice, C.M.G., M.A., 
M. Inst. C.E., Chief Engineer and Surveyor to the 
Council, and is described as ‘‘ Notes on the Acquisition, 
Construction Works, and Maintenance of the County 
Bridges, Tunnels, Ferry, Embankments, and River 
Prevention of Floods Work in the County of London, 
together with Descriptive and Explanatory Notes on the 
Structure, Works, and other technical matters.” The 
book contains a short introduction, which is chiefly 
devoted to the early history of bridges, and points out how, 
from the very earliest times, the provision and maintenance 
of bridges has been regarded as a matter of the highest 

ublic importance: so much so that every man’s estate was 

y ancient law subject to a tax to defray the expenses of 
such construction and maintenance ; although in some 
cases the construction of bridges was performed by in- 
dividuals as a commendable work of charity. All the 
Council’s bridges under the control of the Council are next 
described, as well as those not classed as County bridges, 
including railway bridges. In these descriptions very 
interesting Pweg ve are included regarding the nature 
of each bridge, its history, and its cost. The next por- 
tion of the k is devoted to Thames Kmbankments, 
their cost of construction and upkeep being in‘ luded. 
Ferries and tunnels follow, commencing with Woolwich 
Ferry, which was opened in 1889. The steamboats used 
on this ferry are described, and particulars of the service 
given. An account of the Blackwall Tunnel, the Green- 
wich Tunnel, and the Rotherhithe Tunnel follows that 
of the Woolwich Ferry, and the book closes with refer- 
ence to the important subject of Thames flood prevention 
works. The hand-book contains 88 is clearly 
— and cannot, we think, fail to prove a ver) usefal 
ittle work of reference. It can be procured direct, oF 
through any bookseller, from Messrs. P. S. King and Son, 
2 and 4, Great Smith-street, Victoria-street, West ineter, 





8. W., the price-being 6d, 
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‘“‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 
Compitep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 


UNDER THE ACTS OF 1883—1902. 
The number of views given in the i ion Drawings is stated 
pe gg where none are mentioned, the Specification is not 
1 


Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 
Branch, 25, Southam; Buildings, Chancery-lane, W.C., at 
the uniform Y agpe' of 

The date of advertisement of the ance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of | 
the advertisement of the ance of a Complete Specification, | 
give notice at the Patent O of opposition to the grant ofa) 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


16,300. Siemens Brothers and Co., Limi West- 
minster. (Siemens - Schuckertwerke G.m.b.H., Berlin, Ger- 
many.) Enclosed Dynamo- tric es. (3 Figs.) 
August 10, 1905.—The present invention relates, on the one hand, 
toa special construction of the casing of enclosed machines for | 
enabling the necessary air supply to be taken from convenient | 
points, and, on the other hand, to a special formation of air- | 
channels in the working parts for affording an effective cooling of | 
the same, the circulation of the air through such channels being 
effected in the usual manner, by revolving vanes or fans carri | 
by the armature shaft. The two figures show constructions of 
electrical machines with specially-arranged air-channels accord- | 
ing to this invention. The coulag of electric machines, the. 
active iron ts of which consist of iron Jaminw, can be most | 
effectively carried out if the heat is withdrawn from the said iron | 
lamin in the direction of their metallic continuity. The reason | 
for this lies in the fact that the several laminw are separated | 
from each other by means of layers of paper or varnish, which, | 
although very thin, are bad conductors of heat. In consequence | 
hereof, in particular with machines that require a very energetic 
cooling action, it is of advantage to dispense with the customary 
channels running at right angles to the armature axis, and to | 
construct such ventilating channels entirely in a direction parallel | 
with the said axis. Fig. 1 shows a construction for this purpose | 
with a single ventilating-fan v ; in the rotor r are formed channels 
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cl extending. through the laminze parallel with the shaft w, and 
in a similar other ch c2 are formed through the 
stator s. The fan vis situated in a ~ ony compartment of the 
casing 7, and in drawing in air through an opening in the casing 
near the shaft w it propels the same through peripheral openings 
into the other part of the casing, where it passes through the 
channels cl and ¢2, On issuing into the casing the air then passes 
through the space between the outer periphery of the stator and 
the inner periphery of the casing, and finally escapes through the 
openings 2, as indicated by the arrows. In this way the cooling 
air is brought at every point into effective contact with the iron 
parts to be cooled without requiring any special construction of 
the active parts for this purpose beyond the forming of passages 
cl, c? therein. Fig. 2 shows a modification of the above arrange- 
ment in which two fans are provided, one on each side of the 
machine, the air propelled by the fan v being made to pass 
through the channels cl, c2 of the rotor and stator, and escaping 
through radial channels ¢ in the casing, while the fan v! serves 
to propel the air first through channels formed between the | 
channels ¢ in the casing, and then through the space between the 
outer periphery of the stator and the inner periphery of the 
casing. By this arrangement a more effective cooling of the 
outer periphery of the stator is obtained than in the preceding 
construction, as in that case the air passing between the stator 
and casing will have already taken up a considerable amount of 
heat from the other parts. (Sealed April 12, 1906.) 


2004. C. O. Bastian and G. Calvert, London. 
Electric Vapour Lamps. [1 Fig.) February 1, 1905. 
—With electric lamps of the character known as ‘‘ mercury. 
vapour lamps,” which do not give a suitable or desirable spec- 
trum —for example, where such lamp or lamps is or are deficient 
in red rays, and have a preponderance of green or blue rays—it 
has Leen suggested that another source of light, rich in the 
colours of which the said mercury lamp is deficient, be added or 
used in conjunction therewith. The object of this invention is 




















to provide simple, inexpensive, and safe means for ensuring that 
the lamp or lamps having the undesirable or unsuitable trum 
she'' not be alight alone ; and to this end there is p! within 
the circuit of the incandescent red-ray lamp B a relay, thermo- 
el: tric strip or the like or other suitable device O, actuated by the 
current passing through the red-ray lamp, and controlling the 
current passing through the mercury arc circuit, which is in 
parallel with the incandescent red-ray lamp. The acticn of this 
rely or other circuit-controlling device is that when no current 





is passing through the red-ray lamp circuit the mercury-arc 
circuit is broken ; but immediately (and only when) a circuit is 
established through the red-ray lamp circuit, the mercury-arc 
circuit is closed, and remains so as long as the red-ray lamp does 
not fail, or any portion of its circuit becomes disrupted, or is not 
otherwise caused to go out ; but when it goes out from any 
cause, thereupon the mercury arc is immediately broken or ex- 
tinguished. Thus the immediate effect of failure of the red-ray 
circuit is to extinguish the mercury lamp or lamps. The appa- 
ratus also guards against neglect on the part of the attendant, as 
if he fails to renew or provide the red-ray lamp or lamps, the 
mercury lamp or lamps cannot be lit until this omission has been 
remedied. The whole apparatus is automatic, and does not 
interfere with the ordinary switching device, which is arranged 
in the circuit as usual, and controls both the red-ray and mercury 
lamps by one operation. (Sealed May 3, 1906.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


4292. C. Binks, Nottingham. Carburettors. [1 Fig.) 
March 1, 1905.—This invention is designed to provide convenient 
means whereby the proportions of air and petrol are adjusted to 
produce the best result in an engine. According to this invention, 
there is arranged in the carburettor chamber 1 a movable cone- 
shaped air-baffie or choke-tube 2, preferably operated from the 
top of the chamber 1 by means of a spring-controlled lever 3 
attached to the steering-pillar, or to a foot lever, or controlled by 
the suction of the engine. The air-bafile or choke-tube 2 is 
adapted to fit closely in the chamber 1, and may be packed by 
suitable packing-rings. The choke-tube is mounted in the car- 
burettor chamber above the air-supply inlets 5, and around the 
‘eereahge nozzle 6, and is so arranged that when at the 

ottom of the chamber the air-p around the petrol nozzle 
into the carburettor chamber is considerably smaller than when 
the said choke-tube is at the top of the chamber. The petrol 
nozzle is provided with a plurality of holes, and there is arranged 
within the nozzle a rotary valve 9, provided with a like number of 
holes adapted to register at one position of the valve with the 
holes in the petrol nozzle. The operation is as follows :—When 
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the choke-tube 2 is at the lowest point in the chamber, the air- 
passage around the petrol nozzle 6 is comparatively small, and 
consequently a strong inrush of air takes place, sucking up with 
it a large amount of petrol from the petrol-supply nozzle. 
however, the choke-tube is raised to the top of the carburettor 
chamber 1, the size of the passage around the 
considerably increased, thus admitting more air with a com- 
paratively slow inrush, so that there 

amount of suction through the nozzle. 
justable valve 9 in the petrol nozzle it is possible to adjust the 
flow of the petrol through the nozzle to suit the suction of 
the choke-tube. 
can 


hen, 
trol nozzle is 


a comparatively small 
By means of the ad- 


In this manner the proportions of air and petrol 
usted to those best suited for the requirements of the 
engine, and the speed of the engine controlled in a more perfect 
manner than has hitherto been possible with carburettors pro- 
vided with an adjustable choke-tube around the petrol nozzle, 


but not provided with an adjustable valve in the nozzle itself, or 


in which the nozzle is provided with an adjustable valve, but an 
adjustable air-baffle or choke-tube is not arranged around the 
nozzle. (Accepted January 17, 1906.) 


14,063. H. Sulzer, A. Sulzer, J. Sulzer, C. Sulzer, 
and E. Sulzer, Winterthur. Internal-Combustion 
Engines. [1 Fig.) July 7, 1905.—This invention refers more 
particularly to engines of the Diesel type, in which the contents 
of the ion ch , or a part thereof, are compressed 
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to a temperature equal to, or above, the igniting temperature 
of the fuel, so that the employment of hot-tube, electric, or 
like igniting devices becomes unnecessary. Ite object is to 
obviate the difficulties heretofore experienced in mixing the fuel 
with the hot air to be fed to it. This is effected ‘by keeping the 





air to be injected entirely | from the fuel, and mixing them 
together only after the fuel been admitted into the compres- 
sion chamber of the engine ; that is to say, at the moment when 
it should really burn, and in a place where it finds the whole air 
required for combustion. This separation of air and fuel makes 
the process independent of the temperature which may be given 
to the air by compression ; in fact, the hotter the air the better 
are the conditions for combustion. The compresssion chamber a 
of the engine cylinder has an inlet b, through which an air current 
is introduced into the cylinder by means of a piston g. Hitherto 
the liquid fuel has been admitted to the space ¢ behind this 
opening b, pre’ tory to injection into the combustion chamber, 
by some spraying device situated in the space c, or at the mouth 
b. According to this invention, the space c, or its mouth or port, 
no longer serves as a receptacle for liquid fuel, but both the space 
or chamber c and the port or opening remain perfectly free from 
either spraying devices or fuel. The fuel is, instead, admitted to 
a special chamber d supplied ange ts means of a pipe f. The 
air current thus passes in a pure unmixed state into the interior 
of the compression space or chamber, and only in the latter comes 
in contact with the fuel coming out of the chamber d, either 
automatically or under the action of a pump, not shown in the 
drawings, the usual powerful spraying action taking place. The 
desired shape of the combustion curve may be obtained by regu- 
lating, on the one hand, the s of injection of the air current, 
and, on the other hand, the simultaneous, more or less gradual, 
supply of fuel. This new combustion process can, of course, be 
oa to engines other than the Diesel engine. (Sealed April 12, 
1906.) 


GUNS AND EXPLOSIVES. 


7933. Sir W. G. and Co., 
Limited, and E. W. Lioy ewcastle-on-Tyne. 
Nd communicated by A. J. n Stockum, Amsterdam, 

olland). oes, (2 Figs.) April 13, 1905.—The object 


of this invention is to provide improved means of controlling 
the horizontal rudders of torpedoes, in order that the deviations 
from the horizontal position, and (or) from the required depth, 
may be rendered as small as possible. The object of the inven- 
tion is accomplished by means of a vessel, w! is normally 
horizontal, wholly or partially filled with mercury (as has before 
been pro} ), and provided at its front and back with two 
vertical flexible diaphragms of india-rubber or other suitable 
material. These diaphragms are preferably of equal size are 
rigidly connected together, preferably by means of a rod passing 
through the vessel. It may in some cases be n: to effect 
the mec ical tion of the two diaphragms by means of a 
structure external to the mercury vessel, but this should be 
avoided whenever the first-named method is practicable. In 
order that the effects of differences in the res acting on 
the two diaphragms respectively may be more effectually trans- 
mitted to the connecting-rod, there is preferably attached to 
each end of the rod a plate or disc having a diameter but little 














‘73932 | 


less than that of the diaphragm, and arranged so that the latter 
is in contact with the greater part of the surface of the disc. a 
is the vessel containing mercury, and 0b, b are flexible diaphragms 
closing its ends. c,¢ are discs fixed to the diaphragms and 
connected together by a rod d. It will be readily seen that when 
the axis of this instrument is inclined there will be an increase 
of pressure on that diaphragm which is de » and a corre- 
sponding decrease of pressure on that attached to the > 
end, These two changes of pressure reinforce each other, 80 
that the connecting-rod is poe towards the lower end of the 
torpedo. This instrument therefore acts in a manner resembling 
that of the pendulum in the ordinary Whitehead Soph Soares 
ear, and may be generally employed, instead of the pendulum, 
n conjunction with appropriate mechanical connections, a hydro- 
static diaphragm and a servo-motor or an equivalent device for 
operating the rudders. ¢ is a lever pivoted tothe rodd. J is a 
lever carried by thelever ¢. One end of the lever f is connected 
to the servo-motor, and the other to the hydrostatic valve. In 
this form of the apparatus the discs attached to the connecting- 
rod are preferably placed outside the flexible diaphragms, as the 
ressure of the mercury acts in an outward direction at each end, 
Peealed April 12, 1906.) 


PUMPS. 
11,883. The Pulsometer Engineering Com) > 
Limt and R. Newcombe, . Direct 
Steam- Pumps. (3 Figs.) June 6, 1905.—This 





(11683) 


invention relates to pumps of the kind in which water is ejected 
from each of two vessels alternately by the action of steam 
without the intervention of a piston, the steam being afterwards 
condensed in order to produee a partial vacuum in the vessel in 
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which it has done duty, and allow of a further quantity of water 
being forced into the vessel by atm eric pressure, as well 
understood. This invention has for its object to provide simple 
and effective means for rapidly condensing the steam that has 
done its duty. For this purpose there is provided at each side 
of a connecting-hole or passage i, such as has heretofore been 
provided in the lower part of the wall between the two adjacent 
water-displacement vessels a, ) of a pump of the kind referred to, 
for permitting a small quantity of water to be forced from the 
chamber that is being discharged into the chamber in which 
steam is being simultaneously d d,an upwardly and out- 
wardly projecting guiding and ges 3 device m, n, having 
referably a concave surface on the side next the connecting- 
ole or passage, the arrang t being such that upon water 
being forced through the said hole or passage from the vessel 
from which water is being discharged into the vessel in which 
steam is being condensed, such water will impinge upon the 
guiding and baffling device, whereby it will be broken up and 
deflected into the steam in the upper part of the latter chamber, 
so as to be brought into effective contact with such steam, and 
cause rapid condensation thereof. Each of the two baffling and 
guiding devices may be variously constructed and supported in 
position for the purpose set forth. Conveniently, each of such 
devices m,n may be formed in one piece with, or be otherwise 
attached to, the suction-valve plates g, h, located at the bottom 
of each water-displacement vessel, s0 as to project practically at 
right angles from the upper portion of such plate, and at an 
angle of about 45 3 to the connecting-hole or passage i, 
arranged horizontally, between the two adjacent vessels. h 
of the said devices may be in the form of a comparatively narrow 
soma having parallel sides and a curved upper end, the concave 
ace thereof opposite the connecting-hole or passage being of 
circular shape. (Sealed April 12, 1906.) 


ye John Broadfoot and Sons, Limited, White- 
inch, and J. R. Appleby, Partick. Bucket- 

(3 Figs.) November 13, 1905.—This invention has for its object 
to provide a bucket-pump to some extent of the well-known 
Downton type, but in which there are three buckets working 
in separate barrels and operated by a three-throw crank-shaft, 
‘and in which the buckets discharge into a crank-chamber 
which at the same time forms an air vessel. In carrying out the 
invention the buckets A are carried on transversely slotted cross- 
heads B, which are operated by crank-pins C set at 120 deg. to 
each other on a three-throw crank-shaft, brasses E fitting the 
crank-pins and adapted to slide in the transverse slots in the 
cross-heads B, — applied between pins and cross-heads. The 
cross-heads are guided at each side in vertical guides F, formed 
in a series of crank-chambers J, which are formed partly in the 
body of the pump and partly in a cover or casing bolted to the 























(28262) 


body of the pump. The buckets A work in barrels L formed 
integrally with the body of the pomp, and each is provided at its 
lower end with a clack-valve of.ordinary type. The spaces 


| channel being then made wider, if desired, at the lower part of 

the stanchion, so as to accommodate an additional row or rows 
| of rivets, and being appropriately flan From the descrip- 
tion above given, it will be unders that whereas the stan- 

chions are applied to the outer sides of the underframe, the 
| sheeting is applied to the outer sides of the stanchions, with the 
| result that the inside width of the vehicle body available for 


| 
| 


Fug.t. 





carrying purposes is proportionally increased, without increasing 
the wi over all; whilst alternatively, the construction permits 
in certain cases of reduction in — or height of vehicle of 
given carrying capacity as compared with other constructions, 
whilst at the same time there are no parts of the etanchion stand- 
ing above the floor inside the body to interfere with the placing 
of cargo in the vehicle, whether the floor be of sheeting or other 
metal, or wood. (Sealed April 5, 1906.) 


26,896A. A.Spencer,London. Bogies. [2 Figs.) De- 
cember 9, 1904.—The object of this invention is to enable anti- 
friction gear, comprising large anti-friction wheels which bear 
upon and roll in contact with the end or journal portions of the 
running wheel-axles, to be applied in a simple and efficient manner 
to bogies of the diamond-frame type. For this purpose each end 
of each of the side portions of a diamond-frame bogie is he ae 
with an upper bearing for the spindle of the large anti-friction 
wheels, and with a lower bearing for the corresponding journal 
of the carrying-wheelaxle. Preferably one set of bolts isemployed 
for securing the two —- to the end of the side portion of 
the bogie. a is the carrying-wheel, 6 the large anti-friction 
wheels, c the journal of the carrying-wheel axle on which the anti- 
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| feiction wheels b run, and d is the spind!e of the anti-friction 


| (20396) 


| wheels. The bearing for the journal ¢ comprises a cast-metal 

block e formed with a clearance hole for the journal, a bearing- 
| brass being fitted at each side of the clearance hole. The bearing 

for the spindle d comprises an arched piece h, the fork of which 
| is fitted with a liner and a top brass, against which the spindle d 
bears. Bolts m extend through suitable holes formed through the 
feet of the arched piece h, through the juxta horizontally 
| extending end portions of the longitudinal side o and 
| through the side portions of the block e of the lower bearing, 





| in turn causes the jockey lever 11 to move about the other ful. 
crum 12, which movement brings back the valve 6 and so closes 
it to the passage of steam ; that is to say, when the piston is nearing 
the end of its stroke the steam is cut off gradually, and conse. 
quently there is no shock, as the steam may be allowed to act on 
the opposite side of the piston. (Sealed March 29, 1906.) 


6420. S. E. Alley and D. H. Simpson, Polmadie, 
ergency Stop-Valveg. [1 Fig.) March 27, 1905.-— This 
invention has reference to emergency stop-valves for stea- 
motors, more jially such steam-valves as are employed for 
controlling the steam supply to the engines of motor carriages 
and wagons, and consists of the combination with a screw-down 
stop-valve of ordinary construction, of a -actuated or tread!e 
stop-valve for instantly cutting off the steam supply, and at the 
same time opening communication between the steam-supply pipe 
to the engine and the exhaust, thus allowing the steam contained 
in the steam-pipe between the closed pedal valve and the engine 
to escape into the exhaust pipe, so that the actuation of the engine 
instantly ceases. Steam from the boiler is led to thesteam space 
within the casing 1 through a lateral branch 2, and to the engine 
through another lateral branch 3 placed a short distance below the 
first-mentioned branch, a short steam passage 4 within the casiny 
connecting them, An ordinary screw-down stop valve, the spindle 
5 of which, fitted at the top with the handle 17, passes through a 
stuffing-box 6, when screwed down to its seat on the upper part 
of the short steam e 4, shuts off communication between 
the two lateral branches 2 and 3, and cuts off the supply of steam 








to the engine. In the lower part of the casing 1 a treadle-valve7 
is fitted on the upper end of a spindle 8, which may pass down 
through a stuffing-box or, as shown, a _— 9, and is raised, 
when desired, by a pedal lever 10 pivoted at the lower end of the 
casing, the short arm of which lever 10 may be jointed or other- 
wise connected to the lower end of the spindle 8, or, as shown, 
acts on it by an adjustable screwed pin. When the spindle 8 is 
raised by the action of the pedal lever 10, the valve 7 at its upper 
end presses on its inverted seat on the lower end of the steam 
passage 4 between the branches 2 and 3, and instantly closes com- 
munication between them in the same manner as the screw down 
stop valve, the latter, it may be, remaining in the open position. 
This treadle-valve 7 isa double valve, and the lower face normally 
closes communication between the steam space of the casing and 
a lateral branch 14 ting to the at h through the 
exhaust-pipe from the engine. When the valve 7 is raised by the 
pedal lever to cut the steam off from the engine, it rises from its 
seat and opens a duct communicating with the exhaust, and 
allows the steam within the lateral branch 3 to escape through the 
exhaust-pipe to the atmosphere, and so instantly relieves the 








| 
| 


beneath the valves M communicate by a longitudinal passage N nuts on the ends of the bolts that extend from the underside | 


with a single suction pipe O. The buckets are of more or less 
usual! form, and each carries a spring-controlled lift-valve P and 
a cup leather. The crank-chambers J communicate with each 
other and with a common delivery 8 by passage T. In operation, 
liquid drawn through the suction-valves M on the up-stroke of 
each bucket passes through the delivery valves P in the buckets 
on their down-stroke, and is de!ivered into the crank-chambers J, 
which together form an air vessel, and from thence passes to the 
delivery pipe 8. Instead of distinct crank-chambers being pro- 
vided for each crank, one crank-chamber having webs to carry 
the between-crank bearings may be used. (Sealed March 29, 


RAILWAYS AND TRAMWAYS. 
11,885. The Leeds Forge Com: . Limited, 
E. D. Hi. Rowntree, Leeds. Vehiele Bodies. {11 
June 6, 1905.—This invention has reference to impro 
tions of railway vehicle bodies of the kind in which sides and 
ends are constructed with stanchions, to which sheet metal 


(hereinafter called ‘‘ sheeting”) is attached. In the improved 
construction, the stanchions 


and 
Figs.) 


ved conatruc- | 


are made of suitable metal plate, | 


of the block ¢ firmly securing the parts in position. 
| April 5, 1006.) mae te ' 


| 
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3764. W. B. Thompson, Dundee. Governors. [2 Figs.) 
| February. 23, 1905.—This invention relates to governors of the 
| type which control the throttle-valve, the object Leing to lessen 
| the shock which obtains when the piston of the small assistant 
| cylinder comes to the end of its stroke, the springs used for that 
| purpose at ogee being quite inadequate. According to this 
invention, the assistant cylinder 5 is provided with a cut-off 
arrangement of the jockey type ; that is to say, when the governor 
acts on the valve 6 of the assistant cylinder and opens it, the 
piston 7 nds, actuating a lever 8 on the throttle-valve 
spindle 9, which, through intervening mechanism, automatically 
| closes such valve 6 as the piston 7 reaches the end of its stroke. 


| 


| 





(Sealed! 11,340, Sir W. G. 
| Limited, Ww. 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. | 1906. 





such as steel, pressed, by hydraulic or other pressure, to-a form | 
which, for the major part of its length, resembles in cross-section | 
a bridge-rail, or, in other words, a channel with wide flanges b!, | 
the channel being, if desired, of a depth ually decreasing | 
towards the upper end of t..e stanchion, whilst the lower end, | 
which is adapted to be secured, as by riveting to the solebars a, or | 
headstocks or other parts of the underframe of the vehicle, is of 
a cross-sectional form, comprising a central channel correspond- 
ing to that of the upper portion, but having at each side of it a | 
narrower channel, of reverse direction, terminating in a flange | 
(Fig. 8). The stanchions ) so formed are arranged with their 
main channels facing outward, and their narrower channels 
facing inward, and are at their lower ends secured to the outer | The operation of automatically closing the valve is performed by 














engine of the steam pressure. The pedal-actuated valve is nor- 
mally held down on its seat by a reaction spring 16 acting on the 
lower end of its spindle. (Sealed March 22, 1906.) 


Armstrong, Whitworth, and Co. 
and W. G. Wilson, Newcastle-on-Tyne. 
g& Moving Parts of Engines. [1 Fig.)—May 30, 

of balancing the moving parts a weight 
is attached to the connecting-rod on the other side of the crank- 
pin to the cylinder. This weight and its distance from the crank- 
pin should be such that the centre of gravity of the piston, the 
connecting-rod, and weight is at the crank-pin. In the case of 
single-cylinder engines, a weight is also preferably attached to 
the crank, on the opposite side of the crank-shaft to the crank- 
pin. This weight and its distance from the crank-shaft should 


be such that the centre of gravity of it, the other weight, the 





sides of the solebars @ or headstocks or other parts of the under- | coupling the governor-rod 10 to a jockey lever 11, two points or 
frames, as by riveting. The side andend sheeting d is riveted centres of which may each become the fulcrum, pe A it is 
to the first-mentioned flanges b! of the stanchions, opposite some actuated by the governor-rod 10 or the rod 14, which couples the 
of which one portion of nag may overlap another, the rivets c= lever 11 to the throttle-valve lever 8, the valve spindle 15 
being passed through both thicknesses as well as the flange of being also coupled to such jockey lever. The mechanism 
the stanchion. Steel or iron capping of angle or other section is, | operates as follows :—Assuming the governor-rod 10 to move in 
or may be, riveted along the upper edges of the sides and ends, the direction of arrow B, it causes the jockey lever 11 to turn 
the horizontal flange of the capping being directed either in-| about the fulcrum, which at that moment is at 13, and in so 
wardly or outv ling to convenience. In some cases moving it causes the assistant cylinder valve 6 to open, thus | 
the reversely-directed narrow nnels 8) in the lower part | allowing steam to into the cylinder. The piston 7 then 
of the stanchion may be dispensed wit 


(Fig. pass 
h, the outwardly-directed | moves forward, and so actuates the throttle-valve lever 8, and it | 


connecting-rod, and the piston is at the crank-shaft. In engines 
having two or more cylinders, the dimensions of the second 
weight may be varicd according to the degree to which the 
several cranks each other. a is the piston, ) the con- 
necting-rod, ¢ the crank-shaft, and d the crank-;in; ¢ isa weight 
attached tothe connecting-rod, such that the centre of gravity cf 
the piston a, the connecting-rod b, and the weight ¢ is as near a8 
may be at the centre of the crank-pin. / is a weight attached to 
the crank, such that the centre of gravity of the piston «’, the 
connecting-rod b, and weights e and / is as near as may be a! the 
centre of the crank-shaft. (Sealed April 12, 1906.) 
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VIADUCT OVER THE RIVER BARROW. 
CONSTRUCTED BY SIR WILLIAM ARROL AND CO., LTD, ENGINEERS, GLASGOW. 
(For Description, see Page 716.) 
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Industrial Efficiency. 
M.D 





By ArTHuR SHADWELL, M.A.., 
. In two volumes. London, New York, and 
Bombay : Longmans, Green, and Co. [Price 26s. net. ] 
Not being, unfortunately, acquainted with Mr. 
Shadwell’s other works, it was, we confess, with 
some misgivings that we opened this book. That 
blessed word “ efficiency,” thrown aside as a catch- 
phrase by one party in the State and caught up as 
a creed by the other, has fallen into disrepute 
lately, and 800 pages devoted to it filled us with 
foreboding. We may say at once we were agree- 
ably disappointed. Mr. Shadwell has written an 
extremely interesting book, and if he proposes no 
very definite cure for our industrial diseases, at 
least he offers us no quack remedies, and his 
diagnosis is dispassionate, and, if not always very 
searching, is, as far as it goes, accurate. 

The author has taken for his theme a comparison 
of the industrial conditions in Germany, England, 
and the United States, and he devotes his first 
volume to a detailed account of the chief manu- 
facturing towns in these three countries. We wish 
he could have included France ; but then we are 
not the author, and his investigations must have 
taken him so much time that to add another country 
would have been an enormous burden. 

Possibly one of the most interesting chapters in 
the book—at all events, to the layman—is the first, 
which deals comparatively with the national charac- 
teristics of the three peoples. 

But before dealing with this, we should like to 
enter a protest against the idea that industrial 
competition is warfare. The erection of tariff walls 
each nation endeavouring to outbuild its neigh- 
bour—may be warfare ; it is also.suicide, if we may 
say so without in any way trénching on the great 
iscal question. But the theory that one nation 
can only prosper at the expense of its neighbours is 
uo more tenable—and, in our opinion, no more ad- 
iirable —than the theory that one man can only 
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prosper at the cost of his brothers’ disasters. It isa 
truer proposition that the prosperity of one—man or 
nation—is indissolubly bound up with the prosperity 
of the whole, and, in spite of Sir Leslie Stephen, 
there is a patriotism of humanity, which is as good 
a thing in its way as a patriotism of insularity. 
Socialism may not be right, but to set up the good 
of the individual as antagonistic to the good of the 
State, or that of the State as antagonistic to that 
of humanity, is individualism carried to excess. To 
call industrial competition warfare is only too likely 
to lead to its becoming so in reality. This is a 
digression, but it has an important bearing on the 
point of view taken of industrial problems. 

To return to Mr. Shadwell’s first chapter, he 

ints out what is often overlooked: that while 
it is possible to draw a valid parallel between 
Germany and Great Britain—while you can say of 
the respective populations they are German or 
English—this is not the case with the United States. 
The latter is not a homogeneous State, as are the 
two former, and the only things common to the 
medley of peoples composing it are the mail, the 
currency, and the tariff. It is impossible to gene- 
ralise about the States—to call anything distinc- 
tively American—except bad | aay eagae oes certain 
exceptional trades. One thing the author notes, 
and that is, the freedom of intercourse between man 
aud man in the States, and this he contrasts un- 
favourably with the suspicious attitude of mind 
among English manufacturers. But there is another 
side to this picture. The author relates how an 
American manufacturer, in the North of England, 
complained that his neighbours always thought he 
was trying to do them, and never did business 
straightforwardly with him. We do not wish to be 
ungenerous, but American methods of doing busi- 
ness have not always shown their best side in this 
country, and the attitude of the English manufac- 
turer is not always unjustifiable. Yet we are glad 
to see that the relations between the employers and 
the employed are better in England than in either 





of the other countries dealt with ; and in this con- 
nection a well-deserved tribute is paid later on in 
the book to the English trade unions. 

Mr. Shadwell confirms the worst stories of the 
corruption prevalent in American municipal life, 
and explains it by suggesting that in a democracy 
like the States the scum comes to the top. The 
explanation hardly seems a satisfactory one. In 
many ways England is more democratic than 
America, and our municipal life, though not free 
from reproach, is a model compared to theirs. The 
reason must lie deeper, for the diffusion of corrup- 
tion seems to negative the theory that it does not 
represent the real character of a section of the 
people. If they do not connive at it, they seem to 
view it with appalling tolerance ; and this is difficult 
to reconcile with Mr. Shadwell’s calling directness, 
straightforwardness, rectitude of purpose, and plain 
dealing, American national qualities. On one other 
point in the American character we must, even at 
the risk of sharing in what the author terms the 
national toleration of shams, differ from his view. 
He states that the general contempt for law is the 
most salient feature of American civilisation. We 
are not experts on this point, Lut we may point 
out that Professor Dicey, one of the greatest 
authorities on such matters, regards the American 
nation as a community imbued with a legal spirit, 
and trained to reverence the law. True, this applies 
rather to judge-made than to State-made law ;_ but 
nevertheless we think Mr. Shadwell’s statement 
is exaggerated. 

On the whole, Mr. Shadwell finds that in regard 
to national qualities England still has them in 
higher degree than Germany or the States, but 
that they are not in England so profitably directed 
as they should be. Germany is more plodding and 
methodical ; America more brilliant. We come in 
the middle position, and it is not a bad one. 

The remaining chapters of Vol. I. are occupied 
by short histories and descriptions of the chief 
mauufacturing towns in the three countries. The 
description of the general high level of comfort and 
prosperity in the Lancashire mills, and in rather 
less degree in those of Yorkshire, will come rather 
as a surprise to those who denounce the evils of 
the factory system so strongly, The old home- 
work system was certainly much more unhealthy. 
On the whole, the account given of the English 
manufacturing districts is encouraging, although 
there is, of course, room for much improvement. 

Germany, the author says, is on the whole 
ahead of us, though overcrowding is worse, and in 
respect of drainage German towns are inferior to 
English. To Krupp’s the author devotes naturally 
a good deal of attention, and comes to the conclu- 
sion that the shops are not superior to the newer 
shops at Elswick and other English works. But 
the plant came into existence later, and so possesses 
none of the old ill-lighted, badly-ventilated sheds 
which are too common here. This is part of the 
price we have to pay for being first in the field. 
Other nations have learnt much from us, and we 
have more to scrap. 

For Diisseldorf, which many English engineers 
have seen for themselves lately in connection with 
the Exhibition, Mr. Shadwell has nothing but praise. 
And in view of the controversies raging on the 
question, we may note that municipal enterprise is 
there carried to a far greater extent than anything 
we have reached here yet. Butit is only fair to say 
that the conditions are rather different, since the 
administrative bodies throughout Germany are, 
we believe, less dependent on popular elections, 
and so are less liable to be swayed by popular 
clamour. This, of tourse, has its drawback in the 
intense officialism seen in Germany, and our own 
system is, we think, a better one, if we could 
get the right men to work it. But the German 
method certainly leads to cleanliness in municipal 
life. 
With Mr. Shadwell’s remarks on the comparative 
statistics of illegitimacy and suicide in Protestant 
and Roman Catholic parts of Germany we cannot 
agree. Wedo not doubt his figures, although even 
they do not always support his inference ; but we 
think the reason is to be sought rather in the con- 
ditions under which the people live than the 
religion which they profess. 

Some very interesting vital statistics are given ; 
and Mr. Shadwell states that the assurance of 
Germany’s strength lies in the abundance of 
her children. It is a large question to deal 
with in a review, but the mere abundance of 





children is not a sign of strength ; and the author 
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recognises this later, when he points out that in 
Saxony the infantile mortality is very high as well 
as the birth-rate, and suggests that this is a case of 
the survival of the fittest. We have not quite such 
o sure faith in the efficacy of applying ‘* Nature’s 
laws” to people living in unnatural conditions. 

Passing to America, one of the most striking 
things we notice is the small smount of native-born 
labour employed ; and, indeed, the relatively small 
native-born population in the States. In one city 
—Fall River—only 15 per cent. of the children 
were the offspring of native-born parents. The New 
England States in particular depend almost entirely 
on foreign blood for the maintenance of the popu- 
lation. This illustrates again the difficulty of 
speaking generally of any characteristic of the 
people asa whole. The birth-rate of the foreign 
element is also much higher, and the native birth- 
rate is declining. This, the author thinks, is a 
terrible satire on the theory that it is better to 
have few children and look after them, than to 
have many and neglect them. But here again he 
draws an unwarrantable deduction from his figures. 
All they show is that it is not good to have few 
children and neglect them—worse, possibly, than 
to have many children and neglect them. For 
there is no evidence that the native-born child is 
better looked after. Rather the reverse, from the 
point of view of producing a fine race. 

Mr. Shadwell is not enthusiastic over the American 
manufacturing towns. Their general sanitary con- 
ditions are bad—they are badly built, badly paved, 
and badly lighted ; and, rather to our surprise, he 
endorses the scathing condemnation of the Baldwin 
locomotive works pronounced by the Moseley 
Labour Commission. 

The second volume deals with the more general 
conditions prevailing in the three countries—fac- 
tory laws, workmen’s compensation, wages and 
hours, housing, &c. ; and we recommend a careful 
study of it to all who are interested in these ques- 
tions, so particularly to the fore at the present 
time. We have not left ourselves space to deal as 
fully as we could wish with these matters, and must 
confine our remarks to general principles. In pass- 
ing, we would suggest that Mr. Shadwell should 
find out more about the modern socialism before 
he condemns it. His suggestion that the preamble 
of the socialist position is the better state of 
the workman in pre-factory days, when he owned 
his own tools, is, to say the least of it, misleading, 

In general, we may say that the order of merit 
in the conditions dealt with is Germany first, 
England second, and America a bad third. 

On the principles of factory legislation and State 
interference with labour, Mr. Shadwell has some 
pertinent remarks, which we commend to all those 
who denounce vaccination and protection, or applaud 
Workmen’s Compensation Acts and free trade on 
principle. In England the Factory Laws certainly 
press rather hardly on some trades, and more allow- 
ance should be made for individual cases. In Ger- 
many, oddly enough, they are not so stringent, and 
are administered in a broader spirit and with less 
insistence on vexatious detail, and the result is 
often more satisfactory. They protect the men 
better and hinder the employer less. America is 
conspicuously behind Europe in factory legislation, 
and where laws exist they are frequently evaded. 
On the much-vexed question of plant and machi- 
nery, except in the textile industries — a large 
exception—we are, the author considers, behind 
America, though we are picking up, even in the 
metal trades. And here he has a word in season 
against those who run up and down the markets 
of the world crying out that English industries are 
dead or dying, that our machinery is out of date, 
and our methods antiquated. They may be actuated 
by a perfectly genuine desire to stir up the English 
manufacturer, but they do his trade much harm. 

England is ahead in the use made of the ma- 
chinery, and the English workman has more 
ideas than the German, though he is not en- 
couraged to develop them in the same way 
as the American. The grave charge which the 
author brings against the British workman is that 
he does not work hard enough, and we fear there 
is a good deal of truth in it. But Mr. Shadwell 
has hope for the future, and in the good and im- 

‘oving relations between employer and employed 
in England—this is one of the things in which we 
take the first place—he sees signs that better 
things may be done, though he is free from any 
complacent optimism on the matter. 

It is interesting, in view of the proposed exten- 





sion of employers’ liability here, to note the enor- 
mous extent to which State insurance is developed 
in Germany. In the year 1902, taking sick, acci- 
dent, and infirmity insurance together, 5,300,000 
persons were receiving relief to the extent of 
21,000,0001. Of this huge total the State con- 
tributed two million, the employers ten, and the 
workmen nine. If it be asked what the employers 
gain by this outlay, Mr. Shadwell finds a satisfac- 
tory answer: ctticiency and contentment. Into 
the question of whether the system does not tend 
to the preservation of the less fit we cannot enter 
here, although we do not think it does. 

In housing, again, we are glad to note that the 
English cottage system and the low rents place the 
English family in a decidedly superior position over 
those in either Germany or America. As regards 
physical conditions, the usual order obtains, although 
the middle classes in England are healthier than 
the corresponding classes in Germany. 

The chapter on trade unions possesses exceptional 
interest at the present moment, and Mr. Shadwell 
writes of them with knowledge and sympathy, 
dispelling the absurd idea that the union leaders 
pon tne A to foment disputes. On the whole, 
they are a strength to England ; and it is just the 
absence of restriction on them which has prevented 
them becoming political associations, as they are in 
Germany and, in a less degree, in America. 

On the education question we can only regard 
Germany with envy, though our own condition is 
not so bad as our national fault of self-depreciation 
leads us to believe. On the religious question the 
author walks warily, and it behoves us to do like- 
wise, particularly at the present time. 

In conclusion, Mr. Shadwell thinks, and we 
agree with him, that what is wanted—far more than 
any legislative reforms—is conviction and work. 
We still have the energy, but it has been running 
to seed. Yet necessity comes to teach better things, 
and there are signs of an awakening even now. 
Mr. Shadwell’s book should help, and we believe 
it may. 


Experimental Electro-Chemistry. By N. Monror Hop- 
kiss, Ph.D. London: Archibald Constable and Co., 
Limited. [Price 12s. net. ] 

Tue general plan of this work consists of concise 
theoretical explanations of the principles of electro- 
chemistry, each amplified and illustrated by in- 
structive practical experiments which the student 
may perform for himself. The hook is therefore 
one which may be used by the lecturer who kas to 
perform experiments before a class in the lecture- 
room, or it may be adopted by the student in the 
laboratory. The style and grammar are not all that 
might be desired—even the opening sentence of the 
volume is of faulty grammatical construction— but 
the substance of the text is on the whole good. 
The author’s discussions of theory are in no sense 
striking or original, but they are easily understood, 
and are quite properly included here as a basis for 
the experimental matters, the discussion of which 
is the author’s main object. Two chapters are 
devoted to the discussion of the theory of electro- 
lytic dissociation, and in them the author puts 
before tho reader a great deal of evidence which 
goes to support the theory; but he expressly re- 
frains from putting forward any of the arguments 
which can be adduced against it. Is this a wise or 
proper course to adopt? We think not. The 
student should rather be shown that this theory, 
while it may be usefully adopted as a working 
hypothesis, must not be accepted as final and con- 
clusive, but that serious objections may be made to 
it. He then learns a very useful lesson for a 
student of science: that we must never be dog- 
matic in matters of theory, but ever on the aleit 
to devise new experimental tests which will confirm 
or refute our hypothesis. Mr. Hopkins, of course, 
does not mean to tell his readers that this dissocia- 
tion theory is final, but he brushes aside all possible 
objections to it so contemptuously that younger 
students may well be misled. 

The experiments described in the volume seem 
to be well chosen to illustrate clearly all the leading 
principles of the science, and many of its minor 
principles also. In this part the author has been 
more original, and he describes the apparatus and 
experimental arrangements which he, by experience, 
has found best suited to each investigation. He 
treats of the preparation of potassium chlorate from 
the chloride ; the production of nitric acid from 
the atmosphere ; the isolation of the metals sodium, 
potassium, aluminium, and calcium, and the pre- 





paration of some organic compounds. In the 
chapter on ‘‘ Electricity from Carbon,” where the 
author is again dealing with theory rather than 
actual experiment, some of his remarks at once 
recall to mind the discussion of the same subject 
by Mr. Bertram Blount, in his work on ‘“ Prac- 
tical Electro-Chemistry.” Mr. Hopkins does not 
deal so exhaustively with the subject as Mr. 
Blount, nor is he so convincing, in spite of a 
resemblance between the two discussions ; but the 
chapter is a useful adjunct to the volume. At the 
end of the volume the author gives an extensive 
bibliography of the subject, arranged in chrono- 
graphical order. 

The Motor Y.ar-Book and Automobilist’s Annual, 1906. 
Edited by H. Massac Buist. London: Methuen and 
Co. [Price 7s. 6d. net. ] 

Tue second annual edition of this work has reached 

us, and is designed to form a sort of review of 

motoring matters for the past year. As such it 
makes interesting reading for the large number of 
people who are now interested in applications 
of the petrol motor by land and sea. It is not 
heavy with technical matters, although the trend of 
development, both as regards muin features and 
constructional details, is clearly sketched. The 
chapters on motoring in various districts will call 
up many pleasant memories from motorists ; 
but whether motorist or not, it is impossible 
to read the description of the Gordon Bennett 
and other famous races without a feeling of 
wonder at what men and machinery are cap- 
able of. The greater part of the book deals, of 
course, with the petrol pleasure car ; but steam- 
cars, electric carriages, commercial motor vehicles, 
motor-boats, tri-cars, motor-bicycles, and flying- 
machines have each a chapter to themselves. It 
is stated as a drawback to ‘‘ ordinary” boilers on 
steam road vehicles that ‘‘ ordinary ” steam, even 
when moderately superheated, requires a much 
larger condenser than steam generated by a ‘‘ flash” 
boiler. If the quantity and temperature of the ex- 
haust are the same in both cases, the condensing plant 
must necessarily be of the same minimum size, and 
the statement is on a par with the childish paradox 
that white sheep require more food than black ones. 

The law relating to motoring is put very clearly, 

but the extraordinary way the law is enforced by 
prejudiced magistrates makes it almost immaterial 
whether an offence is committed or not, the result 
being the same to the motorist. However, when 
flagrantly illegal convictions occur, there are certain 
courses by which it is theoretically possible to 
obtain redress, and these are pointed out. On the 
whole the book is thoroughly interesting and in- 
structive, whether the reader is the proud owner 
of a motor vehicle or not. As each chapter bears 
the name of the author, the words carry propor- 
tionate weight, though the independence of the 
writers in some cases leads to slight overlapping. 
Motor-cycles, we think, have anything but adequate 
treatment. To say that there is lack of original 
thought in the design of frames implies great lack 
of perception ; in fact, most frames show more 
originality than common-sense. Again, the hope 
that clubs and authorities will forbid the use of 
cut-outs for the silencers argues that the author 
has never known their value when attacked by 
savage dogs or when coming to noisy traffic. 


Steam-Turbine 
C.E., and H. 
Whittaker and Co. [Price 21s. net.] 

Tus handsome volume, of which Messrs. Stevens 

and Hobart are the joint authors, forms the latest 

addition to the admirable ‘‘ Specialist Series” issued 
by Messrs. Whittaker and Co. In some respects it 
constitutes a work very difficult to review ; when 
one has stated that it is a monument of patient in- 
dustry, there remains little more to be said. It is 
in no sense a work comparable with the most excel- 
lent’ treatise on ‘‘ Electric Machine Design,” pre- 
viously written by one of the joint authors, but 
consists essentially of a truly wonderful collection of 
data as to steam-turbines gathered from all sources, 
foreign and native. Most of these data, in addition 
to being tabulated, have been further plotted as 
curves, many of which have already appeared in 

ENGINEERUNG (see our issue of March 2 and 9 last). 

The work, we gather, is intended mainly for the 

information of the engineer responsible for te 

equipment of central generating stations, and will 
supply him with data as to what has already boen 
accomplished in turbine engineering, the va'uc of 


Saplnmerine. By S. Stevens, A.M. Inst. 


Howzart, M. Inst. E.E. London: 











June 1, 1906.] 


ENGINEERING. 





715 





these being supplemented by further data as to the 
best results hitherto obtained with reciprocating 
lants. 

In addition to the extraordinarily complete col- 
lection of statistics given, the authors also provide 
many illustrations showing the distinctive charac- 
teristics of the different leading makes of turbine, 
the whole being accompanied by clearly-written de- 
scriptive matter. A very large proportion of the 
yolume is in tabular form, amongst these tables 
being a very extensive one giving particulars of the 
equipment of existing steam-turbine generator 
plants. This is followed by a section on the 
‘‘ Marine Steam-Turbine,” in which is collected 
together the bulk of all the data concerning this 
important application of the new prime mover yet 
published. Asa book of reference for the particular 
class for whose use it has been prepared this book 
seems likely to prove of great value. 





Technical Dictionary in Six Languages: English, French, 
German, Italian, Spani:h, Russian. By Kurt Drtn- 
HARDT and ALFRED SCHLOMANN. Vol. I.—The Machine 
Elements and Tools for Working in Metal and Wood. 
With an appendix. Edited by P. Strutpnace.. London: 
Archibald Constable and ., Limited; Berlin and 
Miinchen: R. Oldenbourg. [Price 5s.] 

Tus little pocket dictionary, the first of the 

Deinhardt-Schlomann series, is characterised by 

several novel and commendable features. The 

machine elements—screws and: bolts, keys, rivets, 
axles, shafts, &c.—and the tools are systemati- 
cally introduced in the following way :— The 
words ‘‘ Schraubenlinie,” ‘‘ helical line,” ‘*‘ hélice,” 
and the corresponding Italian, Spanish, and Rus- 
sian terms, are printed in two parallel columns, 
the space in the middle of the page being 
left free for a diagram of a helical line. The 
machine elements and tools are thus treated in 

39 sections, to which is added the appendix, a 

section on engineering drawing and a general 

section on mechanics. These parts take up 256 

pages; and there may be eight or ten terms or 

phrases on each page. There follow two alpha- 
betical indices ; the first is for words in any of the 


first five languages, all grouped in alphabetical | 


sequence; the second, a special index, is for the 
Russian words which do not fit into the other 
alphabets. To give an instance: in the first of 
the two indices the words ‘‘ moto,” *‘‘ motor,” 
‘*motore,” ‘* mottled iron,” ‘‘ moufle” (each with 
sub-terms), follow one another, and ‘‘ mordaza 
154.,” means that this term (a vice-clamp) is 
explained on page 154, in paragraph 7. 

Confining our remarks to the English, French, 
and German, we think that the expressions are, on 
the whole, technically correct ; the English preface 
betrays translation from the German. The utility 
of small technical dictionaries is a debatable 
question. But the good arrangement and the ex- 
cellent type and paper have enabled the publishers 
to give far more in this little volume than might have 
been expected. The compilation must have made 
heavy claims on the time and care of the editors. 

The illustrations are, for a book of these dimen- 
sions, a novelty which we have repeatedly advo- 
cated for technical dictionaries, and we wish the 
volume success, 
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VIADUCT OVER THE RIVER BARROW 
NEAR WATERFORD. 
(Continued from page 678.) 

THE main girders for the fixed spans are illus- 
trated in the perspective view on page 713, and in 
detail on our two-page plate. These girders are of 
steel-work throughout, and the details are arranged 
so that no rain-water will be retained to involve 
risk of oxidation. This was found the more neces- 
sary, as the rainfall at the site of the bridge is| 
excessive. The dimensions may thus be tabu- | 
lated :— | 
Fe. In. | 
145 6 


146 
16 
147 


15 
14 
20 
0 14 





Centres of bearings of main span 
Centres of bearings of main span a 
jacent to swing-span ... 
Centre of main girders apart... 
Length of main girders over all - 
Height in clear above rail-level for 
traffic By ed ~ “wi she 
Width inclear _... sxe sp 
Depth of main girders over angles 
Camber in the girder over each span ... 
Height of rail-level above Ordnance 
datum 


d- 


on < ide 44 0 
Clear height from high-water 
one ines of girders 26 0 
The girder is constructed in eight bays, six of 
18 ft. and two of 19 ft. 9in. An elevation of one- 
half of it is given in Fig. 61, and plans in Figs. 62 
to 63, while Figs. 64 and 65 show the lateral brac- 
ing at the topand bottom respectively. The upper 
booms (Fig. 62) are of inverted trough section, 
with flange-plates 2 ft. 3 in. in width, and the 
lower booms (Fig. 63) are open at top and bottom, 
being without flange-plates. The depth of both 
booms is 1 ft. 4 in. over the angles. The side 
plates are stiffened by diaphragms, consisting of 
plates and angles. As shown in the details, the 
webs of the main-girders consist of diagonal and 
vertical members with raking end posts. The main 
struts are built of web-plates and angle-bars, and 
the remainder of angle-bars and lattice-bracing. 
The main diagonal ties are 14 in. in width, with 
two cast-iron distance stiffeners and bolts in each, 
the two centre bays in each girder having flat bar 
diagonal counterbracing, riveted in _ after the 
erecting staging had been removed. The end raking 
posts are built up of single web-plates, and double 
flange-plates and angles. The gusset-plates con- 


level to 





aera OS ee 


Fig. 94 


shown in plan on Fig. 64, are at 18-ft. centres 
over the central and intermediate bays, and 
18 ft. 9 in. over the end bays, except in the end 
bays adjacent to the swing-span, where they are 
19 ft. 3 in. 

We will defer the description of the permanent 
way until we illustrate the swing-span, as the con- 
struction throughout is practically the same. The 
bottom lateral bracing is shown on the plan, Fig. 64, 
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raking-posts. The lower ends of these raking-posts 
are rigidly held together at the bottom, where they 
enter the trough of the bottom boom by the end 
cross-girder, Figs. 61 and 63. Each span, including 
steel-work, permanent way, &c., ready for traffic, 
weighs 156 tons. 

Both ends of the superstructure next the open- 
ing spans are fixed to the top of the piers, the 
ends over the piers rest on steel pedestals riveted tu 
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necting the ties and posts to the booms are shown 
in Fig. 61.. The rivets throughout the main struc- 
. ture are { in. in diameter and } in. in the supple- | 
mentary parts. The girders were built in sections | 
at the shops in Glasgow, and despatched to the 
site, where they were erected in position on wooden | 
trestles placed on the temporary staging, the com- 
plete span being thus put ther ready for lower- 
ing on to the bearings. The cross-girders, as 
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and consists of angles riveted to gusset-plates at 
the base of the vertical posts. The top lateral 
bracing is shown in Fig. 65, and consists of lattice 
girders ; this is, however, much more clearly shown 
in the rspective view, Fig. 60, on page 713. The 
portal boating here shown, erected at the ends of 
each span, forms the terminal member of the system 
of top lateral bracing, and both ties together and 
forms the strap between the upper part of the 
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| the pier girders, and the other ends on cast-iron 
| bed-plates. In the case of the remainder of the 
girders, one end is fixed and the other free, ‘he 
| abutments having fixed bearings only. 
The details of the bearings which we reproduce 
on our two-page plate are self-explanatory. © '4*- 
66 to 68 represent the bearings for the abutwen(s. 
The fixed bearings on the piers are similar tc na 
in every respect, with the exception of the dept 














JuNE 1, 1906.] 


ENGINEERING. 





717 











and the connection to the masonry (Figs. 71 and 72). | actuating gear for turning the structure are placed 
Figs. 73 and 74 illustrate the roller-bearing at the | in a machine-room above rail-level between the two 


free end of the spans. 


These, it will be noted, | girders of the swing-span, and the electric power-con- 


consist of a cast-iron sole-plate, upon which the | troller levers, which are interlocked with the railway 
forged-steel rollers were set. The cast saddle-plates, signal-levers, are located in a cabin above the ma- 
upon which the main girders rest, are held in chine-room, with full view of the railway and river. 
position by the side cheeks and stops riveted to| The pivot pier for the swing-span consists of 
the bearing-plate on the bottom boom of the main | four cylinders, the longitudinal centres, as shown 















































Near the top the diameter was reduced by tapered 
pieces to 8 ft. These piers are braced, as shown 
in Figs. 75 to 78 on our two-page plate. This 
bracing corresponds generally with that in the case 
of the piers for the fixed spans, described in the 
previous article ; but in this instance there is a 
third bay, extending the ties, &c., to a greater 





depth—to about 20 ft. below low-water level— 
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girder, which is seated on a planed surface, 2 in. 
wide, on the upper surface of the saddle-plate (Figs. 
69 and 70). 

We turn now to the pivot-piers and the swing- 
bridge with its machinery, all of considerable 
interest, not only from the point of view of con- 
structional steel-work, but also from the mechanical 
standpoint, in view of the opening and closing gear. 
The complete swing span, with its moving parts 
and live ring, weighs 303 tons. The power-generat- 
ing station is on the dolphin, the motors and 



















| in Figs. 77 and 78 on our two-page plate, being 22 ft. 
'6 in., and the transverse centres 30 ft. 

As to the sinking of the cylinders, details 
were given in a previous article. The diameter 
of the cylinders at the cutting edge is 12 ft., and 
they were formed of steel plates, in the case of 
two, for a distance of 20 ft., and in the case of 
the other two of 25 ft. from the cutting edge. 
Above this cast-iron segments were used, formed 
in rings 12 ft. in diameter and 5 ft. in depth, as 
shown in Fig. 75; the metal was 14 in. thick. 


| 





while in addition to the transverse members the 
cylinders are braced on the longitudinal line of 
the pier. There are also two sets of lateral 
bracing. There are three bays, as shown in 
Fig. 75. The lower set of bracing was erected 
and riveted before being lowered into 
tion. The cross-girders in this case did not 
enter the walls of the cylinders through voids, 
as in the case of the upper cross-girders, but 
were fixed by straps, 1 ft. 4in, by l}in. thick, 
which extended round the entire circumference of 
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the cylinders, and were secured tight at the end 
of each cross-girder with a wedge put in by the 
divers. The upper cross-girders were fitted into 
voids in the walls of the piers, and grouted as in 
the case of the other cylinders. The topmost set 
of bracings is Pacer sa into a complete framework 
to carry the pivot and live ring for the swing- 
span. The two main capsill girders, part of one 
of which is shown in Fig. 75, are 5 ft. in depth 
and rest on granite bedstones in the concrete, 
which is enclosed in the cast-iron cylinders, and 
anchored to angles 11 ft. 3in. below the coping- 
ring, as in the other piers, and as illustrated in 

ig. 75. 

The girder framing-work for carrying the roller 
path, the pivot, and the live roller of the swing- 
span is illustrated on pages 716 and 717, Figs. 79 
to 102. Fig. 79 shows the general arrangement of 
the girders. It consists primarily of the main 
capsill girders (Figs. 80 to 84) which, resting on 
the top of the four piers, form a rectangle. Be- 
tween these are two main cross-girders of the 
plate type, 22 ft. 6 in. long and 3 ft. 9 in. deep 
(Figs. 85 to 88). Two other girders (Figs. 89 to 99) 
form a cross, and the pivot is supported at the 
point of intersection. These latter girders have 
the upper face flush with the top flange of the 
main girders, and thus the surface of all these 
capsill and transverse girders is on the same level. 
These auxiliary girders for the centre are 2 ft. 
4, in. deep. In addition there are corner diagonal 
girders (Figs. 100 to 103), forming an irregular 
octagon, as a support under the complete circle of 
the track for the live rollers. 

All these girders, forming the framework on the 
piers, were riveted and set pores, level in posi- 
tion before the concrete of the cylinders was com- 
pleted and the bedstones of the main capsill girders 
grouted up. The support for the circular track for 
the live-roller ring was then perfectly true to level. 
The concreting was then completed, and its sur- 
face coated with asphalte. 

At the centre of these several girders there 
is a large foundation-plate, octagonal in plan, 
for the carrying of the pivot (Fig. 75); on this 
= the pivot is bedded and held in position 
y 2-in. diameter bolts. The holes for these 
bolts were bored on the site after the pivot had 
been set in position. Great care had to be taken 
to see that the pivot was dead true in the centre. 
After the whole of the structure was set in position, 
the engineer, by means of the theodolite, gave the 
longitudinal centre of the bridge. The distance 
transversely was measured by tape, and when the 
point was finally set, the pivot was placed in posi- 
tion, and the mark subsequently used for setting 
off all other dimensions. 


(To be continued.) 





AUTOMATIC SIGNALLING ON THE 
UNDERGROUND RAILWAYS OF 
LONDON. 

(Concluded from page 682 ) 

Tue power for the traction of the trains on the 
Metropolitan District, Baker-Street and Waterloo, 
Great Northern, Piccadilly and Brompton, and the 
Charing Cross and Hampstead Railways, is gene- 
rated on the banks of the Thames, at Lots-road, 
Chelsea. This enormous station is the largest elec- 
trical power station in the world, and is designed 
to supply some 44,000 kilowatts of three-phase cur- 
rent ata pressure of 11,000 volts and a frequency 
of 33} periods. 

From Lots-road the feeders for the Metropolitan 
District Railway run underground to Earl’s Court, 
and thence feed the eleven sub-stations situated on 
this line. At each sub-station the current is trans- 
formed by means of static transformers to a pres- 
sure of about 400 volts; this is again transformed by 
rotary converters to direct cuvrent at 600 volts pres- 
sure, The direct current is fed to an insulated third 
rail, placed outside the running rail, whence it is 
picked up by means of shoes on the motor-cars. 
After energising the motors, the current passes by 
means of other shoes on to a fourth insulated rail 
in the 4 ft. way, and thus back to the sub-station. 

A map of the line, showing the power-station, 
sub-stations, and signal-cabins, is given in Fig. 9. 
At each of the eleven sub-stations motor generators 
(in duplicate) furnish the current at 60 volts for the 
signal system. The negative main of the signal 


system runs the whole length of the line, and 


rail and the negative signal main. This supplies 

wer for the track-circuits, charging the accumu- 

ators at the power-worked interlockings, and 

working all relays, special circuits, and all other 
purposes connected with the signalling. The power 
required for track-circuit purposes is 0.3 kilowatt 
per mile of single track. An idea as to the total 
power required for signalling can be obtained from 
the fact that the power required for the lighting of 
a seven-car train on the District Railway would 
signal eight miles of double track, including the 
power required for compressing the air used for 
operating the signals and points. 

The principles of the system may be best under- 
stood by reference to the diagram in Fig. 10. One 
of the track-rails is electrically continuous. through 
the whole length of the installation, and con- 
stitutes the positive conductor from the generator 
to the individual track sections. The other rail is 
cut up into block sections by means of special rail- 
joints insulated with fibre. All uninsulated rail- 
joints are bonded to ensure electrical continuity. 

he negative signal main is connected to each 
section of the sectionalised track-rail at a point 
near the latter end of the block—i.e., the end at 
which the train leaves, as distinct from the end at 
which it enters. Resistances are inserted in the 
connections between the negative main and the 
sectional rail which reduce the potential difference 
between the rails to from 2 to 4 volts, according to 
the length of the block and the various local con- 
ditions. 

Let us take the circuit for a single block un 

occupied by a train. The positive current from the 
generator flows along the continuous rail, and 
thence through the two relays, one at each end of 
the block, and through the ballast between the rails, 
all in parallel, to the sectioned rail. From this it 
flows through the resistance to the negative main, 
and back to the generator. 
Now suppose a train enters the block. Obviously, 
the current now flows through the practically 
negligible resistance of the car wheels and axles 
from one rail to the other, and the relays are 
shunted, with the result that the signal is allowed 
to go to ‘* Danger.” 

The ‘‘ track ” resistances connected between the 
negative main and the sections of the sectionalised 
rail prevent the generator being short-circuited 
when the track-circuit is shunted by the axles of 
the train. In fact, these resistances bear such a 
relation to the combined resistance of the road-bed 
from rail to rail, and the two relays, all in parallel, 
that the shunting of the track cuts out only a small 

ercentage of the total resistance of the circuit. 

hus the current increase in a circuit, when shunted, 
is not great ; this is important, as it is advisable to 
keep the track potential as nearly as possible con- 
stant. An increase of the total current, resulting 
from the blocks being occupied by trains, affects 
the potential between the rails of unoccupied 
sections by increasing the transmission loss in the 
negative main. 
"he loss in the continuous track rail may gene- 
rally be neglected on account of its large section. 
Another circumstance directly affecting this track 
— is the variation of the resistance of road- 

d according to weather conditions. Broken stone 
forms much the best ballast from an electrical point 
of view, and cinders the worst. It may here be 
mentioned, however, that though on several occa- 
sions the track-rails between Kaling and Harrow 
were flooded, the operation of the signals was in 
no wise interrupted. 

Let us now consider the circuits of the track- 
relays which control the signal-circuits. Fig. 10 
is a diagram of the relay and signal-magnet circuits 
for two blocks. The track-coils of the relays are 
permanently connected across the rails at the ends 
of each block, the appearance of the connection to 
the track being shown in Fig. 11. Between the 
pole-pieces an electro-magnet is suspended from a 
pivot. This magnet is wound to a high resistance, 
and is connected between the positive rail and the 
negative main through a contact—operated by the 
track-coil armature—which is closed when the track- 
coils are energised. To the swinging coils is rigidly 
connected an arm which actuates a contact, the 
function of which is to open or close the local 
circuit controlling the signal-motors. The opera- 
tion of the relays is as follows :— When a difference 
of potential exists in the normal direction between 
the rails—i.e., when there is no train on the block 
—the relay track-coils are excited, and draw up the 


swinging coil. This swinging coil is then attracted 
to one of the poles of the relay, and, swinging 
over, closes the contact in the local signal circuit. 

As already mentioned, there are two relays in 
each block, one at each end. These are duplicates, 
and operate normally in a precisely similar manner, 
each working a contact in the local signal-circuit, 
These contacts are in series, as shown clearly in the 
figure, and unless they are both closed no current 
can flow through the signal-magnet, and the signal 
will therefore remain at ‘‘ Danger” by gravity. 

The position of the apparatus when the block is 
empty has been indicated above—viz.: both relays 
energised, the local signal circuit closed, and the 
electro-magnetic valve operating the pneumatic 
signal, therefore admitting compressed air to its 
motor, thus holding the signal and train stop off. 
As soon as a train enters the block the relays are 
short-circuited by the car-axles, and, being de- 
energised, their armatures drop, thus breaking the 
circuit through the swinging coil. The swinging 
coil then swings back from its position in contact with 
one of the track-magnet pole-pieces, and in doing 
so breaks the signal circuit at two points. The 
electro-magnet operating the admission and exhaust- 
valves of the pneumatic signal motor is de-energised, 
and the exhaust is opened, so that the signal returns 
to ‘‘ Danger” by gravity. It is a fundamental prir- 
ciple of automatic signalling that any external 
influence must, if it has any effect at all, cause the 
signal-arms to go to ‘‘ Danger,” and not bring them 
off. 

So far, so good ; but experience has shown that 
the great obstacle to the success of automatic sig- 
nalling, on electric railways in particular, is the 
possibility of the relays being operated by extraneous 
current so as to cause a false ‘‘ clear” indication 
when “‘ danger” should be shown. The particular 
claim of the system under consideration is that it 
is impossible for an extraneous current in the run- 
ning rails, from whatever source, to bring the signal 
arm to the ‘ off” position when it should stand at 
‘* Danger.” 

The main source of extraneous currents affecting 
the signals is the traction-power circuit, and when, 
as on the railways whose signalling we are now de- 
scribing, the track is not used as a return, the pre- 
sence on the block sections of current from this 
source is abnormal. Faulty insulation of the train 
equipment, positive and negative rails, positive 
cables, &c., is the most frequent cause of leakage 
to the track-rails. Whether currents other than 
the signalling current on the track-rails are normal, 
as would be the case were the track-rails used as 
a power return, or abnormal, as in the present 
case, is immaterial ; such currents would be equally 
disastrous to a susceptible system, but are impotent 
to affect the signal system we are considering. 
Faults in the main power circuit occur with suffi- 
cient frequency to demand the closest attention on 
account of the disorganisation of the traffic which 
they may cause ; but whether frequent or rare, a 
system in which there was the least liability to give 
false signal indications of safety would at once 
forfeit all claims to consideration. 

Although in the present system it is possible for 
extraneous currents to energise one or both relays 
while the train is in the block, they are so inter- 
connected that it is not possible for them both to 
be energised in the normal direction at the same 
time by extraneous currents. 

The various conditions which may occur with a 
train in the section may be catalogued as follow :— 
Both relays shunted, no extraneous current. 
(Normal. ) 

One relay shunted, the other energised normally. 
(Signal-circuit broken at one point.) 

One relay shunted, the other energised reversely. 
(Signal-circuit broken at two points.) 

Both relays energised, one normally and one 
reversely. (Signal-circuit broken at one point. ) 
The circuit through the signal magnet is designed 
to be always open at one point when a train is In 
the sectior, and often at two. 

As will be seen from the diagram, the train-stop 
is electrically in parallel with the signal, and there- 
fore is directly controlled by the signal-circuit 
passing through the relay contacts. 

For supplying compressed air for operating tle 
points and signals, an air main 2 in. in diameter 
runs from one end of the line to the other. This 
is fed by electrically-driven air-compressors (10 
duplicate) which are placed at each sub-station. 
Each compressor is provided with a governor, which 








60 volts is maintained between the positive power 


armature which closes the circuit through the! 





automatically starts and stops it, so as to keep the 
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pressure at 65 lb. to 70 1b. Owing to the cramped 
conditions of the lines and sidings at stations, and 
the necessity for rapid movements, operations have 
had to be provided for on the District Railway 
that are regarded with disfavour on ordinary lines ; 
such, for instance, as the movement of trains on 
the facing road, as has to be done at Earl’s Court. 
These operations are properly safeguarded by inter- 
locking and controlling between the cabins inte- 
rested, and to this the security of the track-circuit 
is added. 

The rule adopted by steam railroad companies, 
that a guard must not give the driver a ‘‘Right-away” 
signal if the fixed signal is at ‘‘ Danger,” is in force 
on the District Railway. As the conductors of the 
electric trains cannot always see such signals, 
sigaal-indicators are placed on the platforms. 
These take the form of a signal-lamp, with two 
lenses facing forward and two lenses facing back- 
ward. The upper lenses are yellow and the lower 
green, and the lights therein are changed to corre- 
spond with the fixed signals. This introduction of 
yellow is interesting and desirable. Red was un- 
suitable, as it might be confused with a stop-signal ; 
whilst the use of yellow may lead to its introduc- 
tion on British: railways for the ‘‘on” position of 
distant signals, and so remove the anomaly and 
inconsistency of the use.of a red light that a driver 
is allowed to pass. The-glass used is Kopp’s 
patented signal ‘yellow. All glasses under the 
Kopp patents are spectroscopically tested to see 
that the colours are practically pure. They may 
be obtained from the Westinghouse Brake Com- 
pany, Limited. 

_ Whilst there are many novel features to be found 
in the signalling of the District Railway, there are 
two decidedly absolutely novel ideas. One of these 
1s an illuminated diagram, which shows the signal- 
man what lines are occupied, when connections are 
fouled, and when trains are approaching (Fig. 7, 
page 681 ante, and Fig. 12, page 720). The 
diagrams are similar to those ordinarily used in 
signal-cabins, but the roads, points, and signals 
are painted on glass, which is opaque all over, 
except the roads. Electric lamps are placed 
behind the roads in the diagram, and are par- 
litioned off in lengths to correspond with the 
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Fic. 16. Train-Destination INDICATOR. 


track-circuit block sections ; they are so controlled 
by the track-circuit relays as to be always alight, 
except when the circuit is opened owing to the 
presence of a train in the section, doen the lights 
go out, and so advise the signalman that the 
section is occupied. It isa marvellous thing to a 
railway man to see how signalmen—such as those 
in the Mansion House cabin—are able to do their 
work practically in the dark. They can see but few 
of the points and signals they operate, and yet are 
able to cope with the greater frequency of trains 
now called for, and to manipulate the signals and 
points with remarkable rapidity ; and all this with 
an accuracy that is astonishing. This is done en- 
tirely by means of the illuminating diagram, which 
includes the block sections eastward to Monument 
Station, and westwards to Blackfriars; consequently 
no advice is required by the signalman as to the 
approach of trains, and no block instruments what- 
ever are in use—another source of astonishment to 
railway men. A diagram showing the roads ope- 
rated from the Mansion House cabin is given in 
Fig. 13. It will be seen that the signalman governs 
the movement of trains up to the signal protecting 
the east-bound train at Monument Station and the 
west-bound line at Blackfriars. This cabin was 
one of the last to be opened. This was done on 
Sunday, February 25, 1906; and although the work 
was delayed owing to some connections being 
damaged by a derailment the previous evening, the 
old connections were disconnected — and almost 
entirely removed—and the new apparatus was 
brought into service within three hours, and there 
was not a single failure reported the following 


day. 

The other decidedly novel feature is the maga- 
zine train-describer (Westinghouse patent). In 
ordinary steam railway practice trains are described 
from one cabin to the next by means of bell codes 
or train-describers. Where, however, owing to the 
use of automatic signals, there is more than one 
block section between two adjacent cabins, these 
become impracticable, as there is no permanent 
record of their indications, and the signalman would 
have to trust entirely to his memory for setting the 
road and pulling off the right signals. On the 





District Railway, where there are in one case 
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twenty-five block sections between two cabins, and 
the trains run so close behind one another, such 
a course is obviously impossible. The magazine 
train-describer has overcome this difficulty. To 
understand its workings, the action of the men at 
the Mansion House and South Kensington for 
trains going westward may be followed. On the 
shelf in the Mansion House cabin there is a trans- 
mitter (Fig. 14), on the face of which there are 
fifteen circles, providing for fifteen different indica- 
tions. On each of these circles the head-lights of the 
various trains are indicated. The signaliman, when 
a train departs, turns the pointer to the circle 
corresponding to the ‘‘ marker” on the train, and 
then pulls forward the handle on the right, whereby 
from one to four circuits are pean 1. § Through 
the tunnels run four electric line wires, which are 
coupled to the transmitter at the Mansion House, 
and to a receiver at South Kensington (Fig. 15). 
These make up a combination of a code com 
of changes rung on the four letters A, B, O, D. 
In the transmitter there is a commutator, which 
groups. the four wires of the cable in fifteen 
different ways, one for each of the positions of the 
pointer. The pulling of the handle connects the 
source of current to the cable by means of the com- 
mutator, and the required combination of electrical 
currents is thus sent to the other end. Here the 
cable is attached to four electro-magnets, each pro- 
vided with a hammer. These magnets stand under 
the drum of the receiver (lower part of Fig. 15), 
and act upon one of the row of four studs which 
occupy the periphery of the drum. Through the 
action of the hammer the studs are suitably pressed 
in, and after the magnets have been energised, the 
drum automatically turns one division, and s» 
resents a fresh row of studs to be acted on by the 
manne the next time the signalman at the distant 
end describes a train. ; 
Inside the drum is a set of four springs, which 
wipe against the inner end of those studs which 
have been. pushed in by the hammers. When the 
drum revolves after receiving a train description, it 
carries these springs with it; but the springs them- 
selves are capable of movement in the opposite 
direction to the drum as well, such motion being 
imparted to them, one step at a time, each time 
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that the receiving signalman passes a train on to 
the next section. 

These four springs pick up a current from each 
of the studs which have been pressed in by the 
hammer before mentioned, and by means of the 
combinator (consisting of four magnets, and shown 
in Fig. 15 above the receiver) these currents close 
one of the fifteen circuits corresponding to the 
description sent. Each of these circuits actuates 
a drop of an annunciator, similar to an hotel-bell 
annunciator, placed on a shelf over the locking- 
frame. As long, therefore, as the springs rest on 
studs which have been pushed in, the correspond- 
ing head-light appears in the annunciator. Only 
one indication is shown at a time, and that is a 
description of the next train approaching. The 
man at the Mansion House sends, as each train 
leaves, a description of the train which, as already 
indicated, is registered on the magazine; but as 
only one train can be shown on the annunciator at 
one time, the remaining indications are stored up. 
After a train has arrived at South Kensington, the 
signalman cancels the indication by means of a 
plunger on his shelf. This plunger moves the 
springs forward, and the description of the previous 
train disappears and the next train appears in the 
annunciator. The springs, in passing from one 
set of studs to the next, automatically release the 
previous studs, so that these are ready to be operated 
on by the hammers in due course. The drums are 
entirely self-winding, and therefore the studs may 
be utilised over and over again without attention. 

Associated with this arrangement is the train- 
destination indicator on the platforms, as illustrated 
in Fig. 17, page 721. Hereon are marked the pos- 
sible destinations of trains, and on the painted 
glass at the side are figures 1, 2, 3, which are, how- 
ever, ordinarily invisible. Behind these numbers 
incandescent lamps are placed, and these light up 
and show 1, 2, 3 on different parts of the board, to 
correspond with the order of approaching trains. 
The sequence of trains, as shown in Fig. 16, is :— 
First, an Inner Circle, then an Addison-road, and 
finally a Richmond train, and passengers are thus 
kept fully informed as to the destination of the next 
three trains. These train-destination indicators 
are worked by a magazine train-lescriber fitted with 
three sets of springs, instead of one, a3 described 
above, placed in the circuit running between the 
adjacent cabins, so that the same sequence of trains 
is stored up here as in the cabin. As the train 
leaves the station, it automatically causes the 1 to 
disappear and changes the 2 and 3 into 1 and 2 
respectively, and causes a new 3 to appear. These 
train-destination indicators are being fitted at all 
the tunnel stations on the District Railway, and at 
some of the other important stations. At converg- 
ing junctions, similar to Earl’s Court and Mill Hill 
Park, the signalman is at liberty to take on one 
train before the other; and here, instead of numbers 
appearing opposite the name, a lighted horizontal 
shaft is shown. On accepting one or the other, the 
signalman piunges, and an arrow-head appears on 
the shaft showing that train which is coming in 
first. At Earl’s Court, where there are lines for 
trains in the same direction on both sides of the 
platform, the arrows point towards that line on 
which the train will run in. 

It may here be mentioned that, in order to 
prevent the signalman getting ‘tout of step” 
when cancelling his receiver, his plunger is so 
controlled that it is locked as soon as there are no 
more trains on the drum. This locking serves the 
purpose of informing the signalman when the last 
train at night has passed. 

Each block section is numbered. Thesignal and 
track circuit bear the same number, prefixed by 
Sand T respectively. Signal-cabins are designated 
by letters. 

There are—or will be when the work is com- 
pleted—410 track-circuits and 488 signals. The 
number of signal and point movements per day are 
about 40,000, with a maximum service of thirty 
trains per hour. 


BakER-STREE? AND WateRtoo Ramway. 


This line is signalled in a similar way to the 
Metropolitan District Railway, but naturally the 
apparatus had to be designed somewhat differently 
from that on the latter line, in order to suit the 
altered conditions of a tube. The whole line, 


when completed, will extend from Paddington to 
the ‘‘ Elephant and Castle,” but in the portion of 
the line now open—Baker-street to Kennington- 
road—there are but three cabins (all electro-pneu- 


matic)—viz., Melcombe-place (west of Baker-street), 
where trains cross over from one tube to the other ; 
Kennington-road, which now temporarily forms 
the southern terminus; and London-road. Mel- 
combe-place cabin is completely in the Tube, and 
is gg by a signal-ladder and trap-door in 
the floor. London-road is at the dépét on the 
surface, near St. George’s-circus. Here again a 
position has been chosen for the cabin that is very 
difficult from a mechanically-signalled point of 
view. 
Kennington-road cabin (Fig. 17, page 728) pre- 
sents a unique.feature. Owing to the line tem- 
porarily terminating at this station, and there being 
no cross-over beyond, but one line and one plat- 
form is used, and this line and platform are 
situated in the tube other than the one in which 
the signal-cabin is placed. Therefore the whole 
of the traffic—a three-minute service—and the 
working of the crossover road for each north- 
bound train, is operated -by the signalman with- 
out seeing a single train, signal, or points. As 
on the District Railway, there are no block instru- 
ments, so that. the signalman is entirely dependent 
on the illuminated diagram. He appears to suffer 
no inconvenience whatever from this isolation : a 
splendid testimonial to the use of track-circuits and 
an illuminated diagram. 

As the tube is small—11 ft. 6 in. being the 
standard diamecter—the signals had to be made 
especially small. One is shown in Fig. 18, page 
720. In front of the lamp there is the usual spec- 
tacle, the motor itself being placed behind this, 
instead of under it, as in the larger tunnel signal. 
This signal projects but 10 in. from the side of the 
tube. The signals, as well as the point motors 
and movements, are fastened to the wall of the 
tube in order to keep the 4-ft. way as clear of 
obstructions as possible. The position and method 
of attachment of the mechanism for working a set 
of points is illustrated in Fig. 19, page 728. 


Great NoRTHERN, PICCADILLY, AND Brompron 





Ral.tway. 


This line is also being fitted with similar appa- | 
ratus. There will be about five cabins. 

The signalling on the District Railway was opened 
gradually, and is, in fact, not yet complete (May, | 
1906). No reliable figures, therefore, as to the, 
ratio of signal failures to the total number of signal 
movements can be compiled ; but, as showing how 
successful the Westinghouse automatic signalling 
has proved, it may be mentioned that during the 
ten weeks that have elapsed since the opening of 
the Baker - Street and Waterloo Railway, the 
number of signal failures has averaged but 1 in 
75,500 movements. During the last fortnight of 
that time the average was but 1 in 98,600 move- 
ments. In no case did the failure result in the 
signal being at ‘‘ Clear” when it should have been 
at ‘‘ Danger.” When we recollect all the difficulties 
of the situation—an entirely new system, and the 
men quite new to the work—it may be said that 
this record points to a high state of perfection. 

The whole of the signalling apparatus here de- | 





scribed was installed by the Underground Electric) 


| 


Railways Company, Limited, of which company 

r. J. R. Chapman is the general manager and 
chief engineer ; and was designed and supplied by 
the’ Westinghouse Brake Company, Limited, who 
manufactured the greater part of it at their works 
at 82, York-road, King’s Cross, London, N. 





THE WORKING OF THE BOILER 
EXPLOSIONS AOTS. 

THE annual report for the year ending June 30, 
1905, on the working of the Boiler Explosions 
Acts, 1882 and 1890, has lately been issued. Dur- 
ing the term named, 46 preliminary inquiries and 
11 formal investigations have been held under the 
provisions of the Acts. The 57 explosions thus 
dealt with caused the death of fourteen persons and 
injury to forty others. In this respect the results, 
when compared with those for previous years, are 
satisfactory, the average number of persons killed 
annually during the past 22 years being 28, and of 
those injured 60. In fact, the number killed, and 
the total of killed and injured, are both smaller 
than for any year since the Act of 1882 came into 
operation. 

The report states that the decline which appears 
to be taking place in the number of serious explo- | 
sions may be due to a decrease in the use of steam | 








as a motive power, as well as to the operation of 





the Boiler Explosions Acts, and of the provisions of 
the Factory and Workshops Act, 1901, which 
render compulsory the periodical inspection of all 
boilers u in factories and workshops. But, 
whatever the cause may be, the figures given show 
that the general tendency is in the direction of 
increased security. 

Out of the total number of explosions for the 
year, forty-two occurred on land and fifteen on 
board vessels. On analysis it appears that eleven 
of the boilers, vessels, &c., were under boiler 
insurance companies or inspecting associations; 
nine under Lloyd’s survey; two under marine 
and accident insurance companies, and one under the 
Board of Trade and Lloyd's Register ; while in the 
remaining cases the boilers, &c., were not inspected 
or insured by any company or association. 

Appendices B, C, and D, added to the report by 
Mr R. Ellis Cunliffe, Solicitor to the Board of 
Trade, give further information. 

Appendix B describes the causes of the explo- 
sions during the year as follow :— 

22 deterioration or corrosion. 
11 defective workmanship, material, or construction. 
11 ; a or neglect of attendants. 
10 defective design or undue working pressure. 
3 miscellaneous. 
The explosions arose from the following boilers 
or vessels :— 
10 horizontal multitubular. 
6 vertical. 
6 cylindrical, Cornish, Lancashire, &c. 
3 locomotive. 
4 water-tube. 
18 steam-pipes, stop-valve chests, &c. 
10 miscellaneous. 

Appendix C gives the total number of explosions 
dealt with since the passing of the 1882 Act, and 
the number of lives lost and persons injured. 


| 


Personal Injuries. 


— : 








. Number of | | 
Year. Explosions. | Number of eer ~— 
Lives Lost. Injured. 

1882 3 45 35 33 68 
1883 4 41 18 62 8) 
1834-5 43 40 62 192 
1885-6 57 33 79 112 
1886-7 37 24 44 68 
1837-8 61 31 52 83 
1888 9 67 33 79 112 
1889-90 77 21 76 97 
1890 1 72 32 61 93 
1891-2 88 23 82 105 
1892-3 72 20 37 57 
1893-4 104 24 54 78 
1894-5 1l4 43 85 123 
1895-6 79 25 48 73 
1896-7 80 27 75 102 
1897-8 84 37 46 8 
1898-9 63 36 67 103 
1899-1900 59 24 65 89 
1900-1 72 33 60 93 
1901-2 68 30 55 85 
1902-3 69 22 67 89 
1903-4 60 19 45 64 
1904-5 57 14 40 5t 

Totals 1574 644 1374 2018 

Average of 23 | 
years 68.4 | 23.0 59.7 87.7 





Appendix. D states that the eleven formal inves- 
tigations held during the year related to :— 


2 vertical boilers. 

1 Lancashire boiler. 

1 Cornish boiler. 

1 portable locomotive boiler. 

1 Galloway boiler. 

1 pene 1-1 boiler. 

1 marine boiler. 

a, ‘ 
ing-cyiinaer, 

1 Sallebene. 

The explosions resulted in the death of four per- 
sons and injuries to fifteen others. The causes of 
theseexplosions had beenclearly ascertained, and the 
report states that in no case had the explosion been 
attributable to unavoidable accident. Particulars 
of the various explosions which formed the subject 
of a formal investigation are given in the report as 
follows :— 


In five cases the explosions were due to corrosion, &c. 

In two cases the explosions were due to overheating 
through deposit or shortness of water. : 

In two cases the explosions were due to defective con- 
struction. , 

In one case the explosion was due to excessive pressure, 
there being no safety valve. 

In one case the explosion was due to the removal of 
some Galloway tu 

Four explosions were due to neglect of owner. 

One explosion was due to neglect of servants, for which 
the owner was responsible. 
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One explosion was due to neglect of an engineer. 

One explosion was due to neglect of a coppersmith. 

One explosion was due to neglect of a ship’s engineer. 

One explosion was due to neglect of the makers. 

In three cases the owners were to blame. 

In one case the user and the manager were to blame. 

In one case a foreman finisher and an engineer were to 
lame. 

In one case the sellers were to blame. 

In one case a superintendent of machinery was to blame. 


The following amounts were ordered to be paid 
to the Board of Trade towards the costs and 
expenses of the investigations :— 


Owner... lv in 1 case, 
99 eee 2,,1 4 
” 4),,1 5 
Owners a me ae 
Firm who sold bviler Pat wv 
An engineer ... __ 2m eet 
A coppersmith a 
The makers ... lee ee 


The gross total amounted to 440). 








MANCHESTER STEAM-USERS’ 
ASSOCIATION. 

Tue annual meeting of the members of this Associa- 
tion was held on Tuesday, May 22, at the offices, 9, 
Mount-street, Manchester, the President, Mr. Adam 
Dugdale (Blackburn), in the chair. 

The report of the committee of management was 
read by Mr. E. A. Bateman, the secretary. It stated 
that the report dealt with the fifty-first year’s prac- 
tical work of the Association, and was a record of 
steady and satisfactory progress. There were 2159 
members, with 4228 works and 8312 boilers, the total 
revenue for the year being 17,5537. All these figures 
were higher than at any previous period, and the net 
surplus, after making allowance for various items of 
special expenditure shown in the balance-sheet, was 
12991. The sum of 1000/. had been invested on loan 
with the Derwent Valley Water Board, and the total 
investments of the Association, it was stated, now 
stood at 27,747/., while cash at bankers and other 
assets brought the reserve fund up to 33,2500. 


In the year 1903 a grant of 150/., and in 1904 of 100/., was made 


to the National Physical Laboratory to assist in experimental | . 


research. During the past year a further grant of 1001. was made 
towards the same object. Special experiments have been under- 
taken as to the specific heat of superheated steam, and also as to 
the performance of pressure-gauges. 

The report states that as many as 8498 ‘“‘ internal,” “ flue,” and 
“entire” examinations were made in 1905, which was more than 
equal to one for every boiler enrolled. It issatisfactory to be able 
again to report that no explosion has occurred during the year of 
any boiler under the Association's care ; and, further, the com- 
mittee congratulate the members on the fact that no guaranteed 
boiler has ever burst from any cause which the Association could 
have prevented. The Association’s main principle is faithful 
inspection, and it has been abundantly proved by long experience 
that if this principle were adopted universally, boiler explosions 
would practically cease. 

The Association has recorded during the past year as occurring 
outside its ranks, 40 boiler explosions, killing 21 persons and 
injuring 32 others. Of these, 15, killing 12 persons and injuring 
11 others, may be termed “explosions proper,” while the remain- 
ing 25, killing 9 persons and injuring 21 others, may be termed 
“miscellaneous explosions ”—i.e., those arising from steam-pi 
stop-valves, kiers, rag-boilers, stills, plang linders, ironing- 
machines, &. Also6 explosions arose from hot-water boilers, by 
which 1 person was killed and 5 others injured. 

Under the Boiler Explosions Acts, 1882 and 1890, reports have 
been received up to the time of going to press, since the publica- 
tion of our last report, of 65 preliminary inquiries by the 
of Trade. Of these, 15 have been followed by formal investiga- 
tons, and costs ranging from 10/. to 1202. in individual cases, 
and amounting in the aggregate to 5201., were ordered to be paid 
by parties found to be in default. In four cases no order was made 
as Lo costs. 

The working of the Boiler Explosions Acts, and the clause in 
the Factory Act which makes inspection in the case of boilers 
engaged in certain trades compulsory, have no doubt been of 
service, and tended to reduce the number of serious explosions. 
If any further legislation should be contemplated with to 
boilers, the committee think that the provisions of the Factory 
Act might be extended to agricultural and other boilers not at 
present coming under that Act. Many explosions have occurred, 
and lives have been lost, by the explosion of boilers at farms, and 
in most cases it has been shown that they might have been 
prevented had the boilers been under some system of careful 
inspection. 

During the year the Association has superintended the con- 
struction and witnessed the kydraulic test of many new boilers at 
the works of the makers. This service has been rendered in the 
great majority of cases for members in this country, but very 
frequently exporters and consulting engineers sending boilers 
abroad prefer to have them examined and certified before they 
are sent out; and the Association’s certificate is now regarded 
with very great favour in various parts of the world. In this 
way boilers have been examined for India, South Africa, China, 
Japan, South America, Spain, New Zealand, Sweden, &c. 


The chairman, in moving the adoption of the report, 
congratulated the meeting on the fact that the Associa- 
tion was increasing. The committee were endeavour- 
ing faithfully to carry out the lines laid down by the 
founders of the Association, believing them to be abso- 
lutely correct. It had been suggested some time ago 
that the Association’s vocation was pretty well ended, 
and that it might be well to turn it into an insurance 
company. The committee felt, however, that the 
were on a little higher plane, and that in the wor 
they carried on they were of service not only to their 
own members, but to steam-users everywhere ; there 


Board | hard enough to do without arti 





Was a tendency among the members to replace! 


low-pressure boilers and engines by high-pressure 
one:, and these, being more economical, were, of 
course, fewer in number. There were many cases 
where the work of two boilers was now being done 
by one at a higher pressure. It was pleasing to find 
that most of the new boilers had been built under the 
Association’s inspection, and to feel that they enjoyed 
the confidence both of the steam-user and boiler- 
maker ; for it was not always possible to please both 
sides. The inquiry which the Association encou- 
raged the National Physical Laboratory to undertake 
into the specific heat of superheated steam had proved 
to be a far more troublesome one than could have been 
imagined, and a report on the subject had not yet been 
issued. An inquiry had also been carried out into the 
behaviour of pressure-gauges, and some interesting 
results had been obtained. 

Mr. Charles Heaton (Bolton), in seconding the 
adoption of the report, endorsed all that the chairman 
had said as to the Association’s progress. It was 
founded on right lines, for there was no safety for 
boilers except * thoroughly careful examination by 
competent men. There was, he regretted to say, a 
tendency to cut prices and to try to get inspection 
done cheaply. The result might Se he feared, im- 
perfect examination by a lower class of men. Re- 
ference had been made in last year’s report to the 
dangerous accumulation of water in steam-pipes, 
which they called ‘‘ water hammer.” There had 
recently been a serious explosion from this cause, 
which had cost some valuable lives. The speaker 
referred to the future of the turbine-engine, and also 
said the day, perhaps, might come when electricity 
would be obtained direct from fuel, without the in- 
tervention of engines and boiler. The man who 
discovered that or invented a process for achieving 
it would be a great benefactor to mankind. In the 
meantime the Association’s duty was to work on the 
lines already adopted, and secure for its clients the 
safest and cheapest method of raising and using steam. 


The resolution was put to the meeting and unanimously | ; 


carried. 

On the motion of Mr. G. W. Macalpine (Accrington), 
seconded by Mr. Edward Peers, the thanks of the 
Association were presented to the committee for their 
past services, and they were re-appointed for the 
ensuing year. 

A vote of thanks to the chairman was unanimously 
and heartily passed and the proceedings terminated. 





TRANSANDINE Rattway.—The section from Andes to 
Juncal, 32 miles in length, was inaugurated February 12. 
Every precaution has been taken to protect the line from 
the fall of avalanches. In the first 20} miles the gradient 
is 1 in 40, but from this point to Juncal it is often 1 in 
124. The second section, of 11} miles, between Juncal 
and El Baradero, rises 3260 ft., or an average of 1 in 14}. 
The distance direct is only 24 miles, but by the use of 
curves the highest gradient does not exceed 1 in 12}. In 
thia section there are ten tunnels, with a total length of 
5107 ft. Three of these tunnels are finished, and work on 
the others is being pushed forward so as to have them 
voody by the end of the year. The earthworks of the 
third and last section, to terminate in the centre of the 
bighest tunnel, are also in aforward state. About 500 ft. 
of this tunnel have been excavated on each side, and 
work is carried on —_ and day. On the Chili side soft 
rock was encountered for a few  eocpy but later it grew 

cial aqpete. On thi 
Argentine side only soft rock has yet been met with. 
The filtration of water is quite trifling. It seems pro- 
bable that by next summer both the second section and 
part of the third as far as the summit tunnel will 
opened for traffic. The distance between rail-heads may 
then be traversed in two hours, pending the completion 
of the tunnel. The engineers hope to have the tunnel 
finished by September, 1908. 





Lonpon County Counc, Tramways.—The London 
County Council have decided to extend the existing 
electric tramways between Aldwych and the Angel by 
reconstructing, ol the underground conduit system of 
electric traction, the tramways in anos and Upper- 
street, Islington, to a point near Highbury Station, on 
the North London Railway. The length of the tramway 
is equal to about a mile of double track, and the lowest 
tender is that of Messrs. Robert W. Blackwell and Co., 
Limited, amounting to 26,5387. 16s. 11d. This tender has 
been accepted. The price se by three other firms 
ranged up to 30,0397. The Highways Committee of the 

uncil have at last come to an arrangement with the 
Lambeth Borough Council rding the South London 
Tramways Company’s underta ing. he Borough Council 
refused to pay for one-third of the widening originally 
proposed by the Council in connection with the recon- 
struction of this line when taken over from the company, 
as they regarded the widening as a tramwa, 
pu The extent of widening has now been modified, 
and the Borough Council have agreed to the scheme, but 
the London Southern Tramways Company, whose lease 
does not expire for four years, Soe a Bill before Parlia- 
ment again for the reconstruction of the system to the 
electric overhead system, and a special meeting of the 
Council is to be held to agree to a proposal to be sub- 
mitted to the company in order that the Council may 
purchase theline at an early date. 





THE LAWS OF FRICTION. 

: To THe Epitor or ENGINEERING. 

Srr,—If you will permit a protest from the other side 
of the water, I should like to express the opinion that 
Mr. R. 8. Ball’s finger-and-rule experiment, published in 
your issue of March 16, demonstrates nothing what- 
ever about the laws of friction ; except that the coefficient 
of friction is, in this case, not negative. This should 
easily be seen by imagining a fixed position for one finger, 
while the other slides until it comes under the centre of 
gravity of the stick. Under these conditions the finger 
under the centre of gravity will bear ali the weight of 
the stick; while the other finger, baving no vertical 
pressure upon it, can exert no tangential torce, and will 
naturally approach the loaded finger unless smeared with 
gum or some other adhesive; that is to say, unless the 
coefficient of friction between the stick and the unloaded 
finger is negative. 

in other words, for all that is shown to the contrary 
by the experiment, the coefficient of friction may increase 
as the square, cube, or nth power of the vertical pres- 
sure, or may even decrease. 

The same cunsiderations should furnish an answer to 
the perplexity of ‘“‘H. B.” in your issue of April 20 
regarding the non-reversibility of the experiment. Of 
course, it won’t reverse. 

Yours truly, 
F. A. Girrin. 

27, William-street, New York, May 15, 1906. 








“THE STAYING OF LOCOMOTIVE 
FRAMES.” 
To THE Epitor or ENGINEERING. 

Sir,—In reference to the letter of *'S” in your issue of 

the 25th inst., on the subject of the frame-staying of the 
ten-wheel coupled locomotive designed by me for the 
Argentine Great Western Railway, illustrated in En- 
GINEERING of November 24, 1905 (page 693), April 20 
(page 511, &c.), and the 18th inst., I have for many years 
considered the frames of locomotives on British railways 
generally very much too flexible. 
In my age flexibility in the frame is extremely bad 
Sees and results in inefficiency, excessive wear 
and tear, und ultimately in the engine knocking its+lf to 
pieces through, as og” points out, the loosening of 
motion-plates, &c., and the derangement of alignment. 

I consider the old Great Western engine with double 
frames is an excellent example and proof of the ai vantage 
of frame rigidity in regard to steady and smoth running 
and durability, although perhaps in that example the 
cross-staying or triangulation was not sufficiently ex- 
tended. 

Bearing this in mind, as well as the satisfac’ory results 
obtained by Continental locomotives, I determined to 
arrange the framing of the Argentine Great Western 
engine so that the advantages »f the Great Western 
system should be secured as well as those of triangulation, 
as far as is practicable in such a frame. 

The = | flexibility of a locomotive should, in my 
opinion, undoubtedly be in the wheel-hase only. 

Yours truly, 
Joun D. Serr. 

Salisbury House, Finsbury Circus, London, E.C. 

May 29, 1906. 





Tue Messacertxs Maritimes.—The net profits of the 
great French steam shipping company known as the 
Messageries Maritimes amounted last year to 446,700/., 
as compared with 320,000/. in 1994. After providing for 
interest on bonda, yon | off 210,000. for depreci«tion 
(as com with 170, in 1904), and placing 40,0002, 
to the insurance reserve fund, the directors recommend 
a dividend at the rate of 5 per cent per annum, as com- 
pated with 4 per cent. per annum in 1904. 





Contracts.—The Stirling Boiler Company, Limited, 
of Motherwell, have been entrusted by the Newcastile- 
upon-Tyne Electric Supply pe so od Limited, with a 
further large order for a complete boiler-house plant, 
which will be a duplicate ofthe boiler-houre now being in- 
stalled at Carville Power Station, Wallsend. Thecompany 
also have in hand further repeat orders for boiler plants 
for the Sheffield Corporation Tramways and Grimsby 
Electricity Works, and have received the order for a large 
five-boiler plant for Madras tramways.—Mess:s. Meldrum 
Brothers, Limited, of Timperley, near Manchester, have 
secured an order for the equipment of three destructor 
stations, each having a normal capacity of 100 tons per 
day of 24 hours. Each station will be fitted with three of 
their regenerative furnaces, with large boilers of the Bab- 
cock and Wilcox type. The aggregate normal capacity 
of these plants is over 500 tons per diem. They are to 
be erected on different sites in the City of Paris, They 
have secured an order from the Municipality of Pre- 
toria, South Africa, comprixing one four-grate unit with 
large boiler, containing buildings, &c.—The Holwell Iron 
Company, Limited, Asfordby, Melton Mowbray, and 
Queen Anne’s Cham way, Westminster, have 
secured the contracts for the cast-iron pipes and special 
castings (annual contract) for the Gas Laght and Coke 
Company, don; the cast-iron pipes, well cylinderr, 
valves and fittings for the Haslemere Water Works, for 
the Hambledon Rural District Council, and the cast-iron 
pipes and special castings for the Brixham Water Works. 
—Messrs. Balcke and Co., 27, Clement’s-lane, E.C., have 
obtained an order from the Great Eastern Railway for 
one of their »pen-type cooling-towers to deal with 300,000 
— '? water per hour for their new power-station at 

tratford, 
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KINNEAR STEEL ROLLER-SHUTTER DOORS. 


AND CO., 





LONDON. 



















Iv is interesting to observe how, by careful mecha- 
nical manipulation, a material that is, by nature, quite 
unsuitable for purposes of affording fire-protection 
can be applied for the important fire-preventive pur- 

of a fire-stop. Thus, whilst thin-sheet steel by 
itself would probably be the most unsuitable material 
to utilise in plate form in single thickness for fire-pro- 
tective purposes, yet when made up in slats, carefully 
hinged, with all due allowance for expansion, some- 
thing remarkably good can be provided. 

We publish above some illustrations, from the 
British Fire-Prevention Committee’s Report No. 111, 
of a set of two steel roller-shutter doors of the Kinnear 
type, put forward for test by Messrs. A. L. Gibson 
and Co., 20 and 21, Tower-street, Upper St. Martin’s- 
lane, London ; and it will be observed that, although 
these were subjected to the extreme fire-test of four 
hours, followed by the application of water for five 
minutes, and that although there was, through some 
untoward occurrence, an interval in the test during 
which water was applied to the shutter both back and 
front, these shutters allowed neither fire nor smoke to 
pass through, and the two shutters at the completion 
of the test were workable. 

The two shutters were placed on the two sides of a 
14-in. wall; they were of a roller type, and the roller 
from which they were hung was protected by a metal 
encasement of ingenious design, which prevented the 
fire from lapping over the top of the shutter. The 
whole of the riveting was in slots, so as to allow for 
expansion. Altogether the shutters were extremely 
well thought out, with the object of affording fire- 
resistance. 

The summary of the report on the set of two doors 
shows that it was only after two hours of intense heat 
that a newspaper, 12 in. away from the outer door, 
commenced to scorch, and that it was not until two 
hours forty-five minutes that this paper became alight. 
No flame passed through or around the outer shutter 
or over the hood during the four-hours’ test, and both 
inner and outer shutters, frames, and gear remained 
intact. 

The maximum bulge on the inner shutter at the 
conclusion of the test did not exceed 14 in., which is, 
of course, trivial; and the outer shutter remained in 
its alignment. Both the shutters, the report says, 


could be easily worked and raised at the conclusion of 
the test. 

Ina preliminary note, the directing member, Mr. 
J. Herbert Dyer, vice-president of the National Fire 
Brigades’ Union, points out that these shutters are 
intended for vertical openings where iron doors would 
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Fig. 11. 


be heavy and cumbersome, and it is only too well 
known how these heavy and cumbersome doors are 
wedged back and kept open all the year round, instead 
of being put into daily and —— use. They are 
generally in the way where they are hinged or sliding ; 
a roller shutter, on the other hand, is stowed away in 
its encasing over the opening, and does not interfere 
with the wall space on either side. 

A further test was conducted by the Committee with 
an almost identical single door, with the exception 
that the gear for raising and lowering it was of an 
automatic description. This single door withstood 
the fire and water test for 24 hours, and the report 
shows that even with this single door no flame 
through or around this single shutter or over its hood 
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during the 24 hours of the test. The shutter and 
frame remained intact, and the maximum bulge was 
14 in. towards the fire side. Regardless of the fact 
that this door was worked on the automatic or spring 
principle, it could still be lifted 4 ft. 6 in. high at the 
conclusion of the test. As in the case of the double- 
door’test, there had been an interruption, and water 
had béen applied on both sides approximately at half- 
time. It will thus be seen that even in a single form 
a very considerable fire resistance is afforded, and, as 
in the double shutters, this is, of course, entirely due 
to the ingenious provision to meet expansion. 

These fire tests were conducted on the Committee’s 
usual lines for classification purposes, and the sub- 
committee in charge comprised, besides the directing 
member named above, Messrs. Percy Collins (insurance 
expert), E. J. A. Fulkes (Royal Insurance Company), 
M. Garbutt (architect, Metropolitan Railway), Chas. E. 
Goad (Am. Soc. C.E.), Wm. Grellier (district surveyor), 
Ellis Marsland (district surveyor), and James Shep- 
pard (North British and Mercantile Insurance Com- 


pany)... 
aving regard to the very considerable number of 
tests with the different forms of wood doors of various 
thicknesses and makes, both ordinary and proprietary, 
followed by tests with armoured doors and iron 
doors, these additional tests with roller shutters of 
the Kinnear type should be of considerable value at a 
time when surveyors and insurance men are beginning 
to realise that the vertical hazard from fire is quite as 
important as the horizontal hazard, and that window 
and door openings require most systematic and careful 
protection from spread of fire. ; 

Apart from the uses of such doors in ordinary party 
walls and window openings, it struck us that they 
should find application in the separation of some of 
the large risks associated with new motor industries 
—namely, those of the motor garage. These garages, 
with their large cubic extent, should be well sub- 
divided if the fire hazard is to be limited; and shutters 
of this description are probably what would be very 
serviceable. 








Lavish AFRICAN Monicipatities.—In 1898 Cape 
Town had an indebtedness of 810,171/.; at the close of 
1905 the total had grown to 3,246,000. The indebted- 
ness of municipalities in Cape Colony now amount to 
5,412,5607., of which 4,178,165. has to be sustained by 
Gape Town, Simonstown, and Kalk Bay. The mumicipa 
and divisional council rates in what is known as the € + 
division now exceed 400,000/. per annum ; this must De 
regarded asa heavy charge upon a population of 215,000 
persons, white and coloured. 
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ELECTROMAGNETIC CONTROLLING GEAR FOR GOVERNORS. 
CONSTRUCTED BY THE ELEKTRIZITATS-ACTIEN-GESELLSCHAFT, FRANKFORT-ON-THE-MAIN, GERMANY. 


Fig.1. 












































CerTAIN alternating-current stations, which have 
been called on to supply continuous current for trac- 
tion or power purposes, contain units consisting of a 
single engine driving both an alternating lighting 
generator and a continuous-current traction machine. 
The fluctuations of the traction load would cause 
serious disturbance to the lighting volts were not 
some means adopted to relieve the engine of the fluc- 
tuations. This is usually effected by placing a battery 
and automatic reversible booster across the traction 
bars in parallel with the traction machine. The 
capital cost of this apparatus is considerable, and its 
maintenance is an item of expense in the running costs 
of the station. 

This method of keeping the lighting voltage con- 
stant may, however, be replaced by another, where a 
solenoid is used to act upon one end of the lever of 
the engine governor (Fig. 1). The working of this 
arrangement is as follows :— 

The solenoid H is connected as a shunt to the nega- 
tive main of the generator, and hence is excited by 
a current directly proportional to the load on the 
machine, while it is at all times safe to handle. An 
increase of load tends to pull the plunger M further 
into the solenoid, and the plunger being attached to 
the governor, the latter is therefore caused to give the 
engine more steam than it otherwise would have done. 
Without the electric attachment, the governor cannot, 
of course, begin to act before the engine has slowed 
its speed of revolution, but with it the increase of the 
load is instantly responded to. At the Wiesbaden 
Central Station, where this method of contro] has been 
adopted, one-seventh of the load current is shunted 
round the solenoid. 

As shown in Fig. 2, without the use of the electro- 
magnet the revolutions of the engine, as the load 
increases, will gradually fall from the normal speed 
of 90 to 86 revolutions per minute (Curve a), with the 
result that there will &. a corresponding percenta 
drop in the voltage; now the electromagnet can 
designed with either strength enough to pull down the 
governor to such an extent that the revolutions of the 
engine at full load are the same as at no load (Curve d), 
or with such a strength that, with the increase of 
load, the revolutions of the engine are also increased 
(Curve c). 

Now, though this method of keeping the bus-bar 
pressure constant possesses the distinct advantage of 
doing away with a battery, it does not allow the 
engine to run and the boilers to work with their most 
economical and constant load, with the result that there 
may perhaps be a greater coal consumption than when 
working with a battery, for, with this latter it is pos- 
sible to have a constant steady load on the plant, and to 

.rrange for the extra load to be taken up by the battery. 

Therefore, in comparing the two methods, one of 
‘he points that has to be considered is whether the 
possible extra coaling expenses of the station will 
come out higher than those rightly chargeable to the 

vaintenance of the battery ; and if they do so, it must 
ull further be considered whether the results achieved 
are worthy of this extra expenditure. 

In Fig. 4 we have a curve showing the relation 
‘etween the current circulating in the magnetic coil 
«nd the pull in pounds that it exerts. 
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The core M, which can be adjusted by the small wheel 
F, should be so set that it only reaches the middle of 
the coil, when the engine is fully loaded, with the 
omery allowable load. On looking at the curve, 

ig. 4, which has been drawn from the results ob- 
tained in the central station, it will be seen that, 
when the maximum current of 250 amperes, corre- 
sponding tothe highest load likely to come on the 
engine during peak hours, is flowing through the coil, 
there will be a maximum pull of 25 Ib. 

It must not be forgotten that the coil acts before the 
influence of the growing load has made itself sensibly 
felt in the revolutions of the engine, and, thus, before 
the oe has had time to fluctuate. As alreadystated, 
this method of voltage regulation is installed in the 
Wiesbaden Central Station, and gives the most satis- 
factory results. Before its use, in order that the fluc- 
tuations in the voltage should not be excessive, it was 
always necessary to run two sets of machines—the one 
for light and the other for power. Now, with the use 
of the electromagnetic regulator, it is quite an easy 
matter, without employing a battery or booster, to 
keep the voltage constant, in spite of the fact that 
only one machine may be running for supplying energy 
for both light and power, 

The traction ] may be anything. from 100 to 700 
kilowatts, and with this variation there is never more 
than a 3 per cent. pressnre drop on the 600-volt tram- 
way system. On the low-voltage side of the alter- 
nating-current plant for lighting pur , &e., the 
voltage drop never exceeds more than 2 per cent., and 
as the engines are supplied with large and heavy fiy- 
wheels, this drop occurs so gradually that it is impos- 
sible to detect any flickering of the lamps. 

The Breslau and Charlottenburg central stations, 
which have heretofore employed a battery for keeping 
the bus-bar pressure constant, are now contemplating 
superseding this method by adopting electromagnetic 
regulation. 

n closing, we may mention that the patent, as well 
as the manufacturing rights of this system, belon 
to the Elektrizitits-Actien-Gesellschaft, formerly w 
Lahmeyer and Co., Frankfort-on-the-Main, Germany. 





Tuer German Navy.—The German Reichstag having 
approved the construction of six cruisers, in addition 
to the fourteen ordered to be added to the fleet in 1900, 
it is anticipated that Germany will have in 1917 some 
thirty-eight ironclads, twenty armoured cruisers and 
thirty-eight small cruisers. 
will cost 1,380,000/., and the German Naval Budget for 
1906 comprises the necessary credits for the commence- 
ment of one new cruiser, as well as for the laying down 
of two ironclads of the new t The 
“R” has just been Somkel at the Schichau yards at 
Dantzic. She is the fourth ironclad of the Deutschland 
type now afloat ; the other three are the Deutschland, 
the Hanover, and the Pommern; the fifth is in course 
of construction in the Germania yard. The “‘R” was 
ordered to be ed with in the spring of 1905, and 
two years elapse before she is ready for service. 
The new German i which are to have a displace- 
ment of 18,000 tons each, will each carry 28 officers and 

men, a8 com with 27 officers and 705 men 
allotted to iron of the Braunschweig and Deutsch- 
land type. 


of the new cruisers, 





_ FrencH Generat Trans-ATLantic Company.—This 
important French steam-shipping re profited last 
year from the revival of business which followed the close 
of the Russo-Japanese war. The company’s receipts in- 
creased last year nearly 240,000/., and its miscellaneous 
revenue also expanded 68,000/., while the working ex- 
penses only increased about 200,000/. The ultimate 
profit for 1905 was 438,633/., as compared with 329,889. 
in 1904. The divisible balance for last year was 
allocated as follows:—Depreciation of fleet, 296,000/. ; 
depreciation of premises and plant, 44,000/.; reserve for 
the renewal of boilers, 48,000/.; dividend of 6s. per 
o— 48,0007. ; reliquat carried to the credit of 1906, 





Tue InstrrvTion or EtxorricaL Enaineers.—The 
arrangements have now been made for the entertainment 
of the members of foreign kindred institutions in England 
this year by the Institution of Electrical Engineers. 
Members and guests are requested to register themselves 
during June 23 and 24 at the Central Committee Rooms 
at the Hotel Cecil, in London ; but the programme does 
not seriously begin till Monday, June 25, when a visit 
will be paid to the National Physical Laboratory, and a 
banquet will be held in the evening at the Hotel Cecil. 
The next day the party will be divided into five groups, 
each visiting works of a special nature, including the 
General Post Office Telegraphs and Telephones, the 
London Wall Exchange of the National Telephone Com- 
pany, and the generating stations at Lots-road, Shepherd’s 
Bush, Bow, and Greenwich. On Wednesday, the 25th 
inst., the guests will visit Windsor, and on Thursday 
leave London for a circular tour. Birmingham is the 
next halt, except for those who wish to visit Stratford- 
on-Avon or the engineering works of the British Thomson- 
Houston Company and Messrs. Willans and Robinson 
at Rugby. At Birmingham the party will visit either the 
works of Messrs. Belliss and rcom, the Metropolitan 
Amalgamated Carriage and Wagon Company, the Wolse- 
ley Tool and Motor Company, ,} Elkington’s, or 
the Corporation Electricity Station. | After luncheon the 
works of the Birmingham Small Arms Company and the 
General Electric Company willbe visited. On Friday 
morning, the 29th, after a reception by the Mayors of Man- 
chester and Salford, the Stuart-street Generating Station 
will be visited, and in the afternoon the works of the 
British Westinghouse Company and the Ship Canal 
Docks. A receptign will be held at the Victoria Uni- 
versity in the evening. next day will be spent 
in Liverpool, where two power - stations, the overhead 
railway, and the general sights of the town will be im: 
ee, an alternative trip on the river and visit to one 
of the Cunard liners being.also arranged. On Sunday, 
July 1, the best part of the day will be spent at Winder- 
mere, a being reached in the evening. The two 
following days will be passed in Glasgow, where the 
power-stations and various works will visited, and a 
trip made down the Clyde. Wednesday will be. passed 
in Edin h, and Thursday in Newéastle, where the 
works of Messrs. Swan, Hunter, and Wigham-Richard- 
son, the Newcastle Electric Supply Company, and of 
the Tyne Commissioners will be seen. July 6 and. 7 
will be spent in Leeds, the works visited includi 
two wer-stations, the works of Messrs. Green 
and Batley, Messrs. Kitson and Co., the Leeds Copper 
Company, and the Hunslet Engine Works. An excar- 
sion to Harrogate is also arranged for Saturday, and 
the party will reach London in the evening. Members 
may obtain tickets for the circular tour at the price 





of 14/. per person, which includes most of the ex- 
pense. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Mark#.—Last Thursday the pig- 
iron market was closed, the day being observed as ‘‘ Vic- 
toria Day.” When business was resumed on Friday 
morning, the tone was flat, and Cleveland warrants were 
done at 50s. 7d. cash, and from 51s. 1d. to . 10d. one 
month. The turnover was 4000 tons, and closing sellers 
quoted 50s. 7d. cash and 50s. 104d. one month, and 
hematite was named 
the afternoon prices showed a further decline, Cleveland 
warrants changing hands at 503. 64d. to 503. 43d, to 50a. 5d. 
cash, 50s. 7d. twenty-three om 503. 94d. one month, 
and 5ls. 14d. three months. The transactions amounted 
to about 11,000 tons, and at the close there were sellers 
at 503. 54d. cash, 50s. 84d. one month, and 5is. three 
months. On Monday morning the market was again 
weak, and Cleveland warrants eased from 503. 14d. to 
50s. 1d. cash, while for the month’s position the price 
dropped from 503. 8d. to 50s. 44d. A fair business 
of about 9000 tons was put through, and the closing 
quotations were 50s. 2d. cash, and 6503. 54d. one 
month sellers. Hematite dropped about 1s. per ton, 
and 2000 tons were dealt in at 61s. 3d. cash, with 
closing buyers at Gts. 44d., and sellers at 643. 6d. 
cash and 64s. 9d. one month. At the afternoon session 
about 9000 tons of Cleveland warrants were done 
down to 49s. 11d. cash, 503. four and eleven days, and 
from 503. 4d. to 50s. 24d. one month. The close was 
below the best at 49s. 11d. cash, and 50s. 3d. one month 
sellers. Hematite was still weak, some 500 tons being 
done at 64s. 8d. one month. On Tuesday morning the 
market opened easier, and Cleveland warrants were done 
at 493, 9d. cash and 50s. one month, but the tone became 
steadier and prices went up 2d. to 493. 11d. cash and 50s, 2d. 
one month. Included in the turnover of 10,000 tons were 
some three months warrants at 50s. 84d. Theclosing quota- 
tions were 493, 114d. cash, 50s, 24d. one month, and 50s, 9d, 
three months sellers. Hematite was 1d. up at 64s. 9d. 
one month. The settling prices were:—Scotch, 563.; 
Cleveland, 493 104d ; hematite, 64s. 6d.; and Standard 
foundry iron, 49s. 9d. In the afternoon the tone was 
steady, and 10,000 tons of Cleveland warrants changed 
hands at between 493. 10d. and 49a. 11d. cash, and between 
50s. and 503. 14d. one month, and at the close there were 
buyers at 49s. 10d. cash and 50s. 14d. one month, and 
sellers at 4d. more in each case, ematite—1000 tons 
—was dealt in at 64s. 3d. and 643, 44d. cash, and 
closed with buyers at 6fs. 5d. and sellers at 61s. 6d. 
cash. When the market opened to-day (Wednesday) 
the tone was firm, and Cleveland warrants advanced 
2d. to 50s. and 503. Od. cash, and 50s. 34d. and 
503. 44 one month. The turnover was only some 7000 
tons, and the closing quotations were 50s, 0$d. cash and 
Hos, 4d. one month sellers. At the afternoon session a 
slight reaction set in, and Cleveland warrants dropped 
from 49s. 114d to 494. 9d. cash, while forward warrants 
were done at £03. 1d one month, The busine-s was ahout 
500 tons, and closing sellers quoted 49s. 19d. cash and 
50s Lhd. one month. Hematite was easier at 64s. 3d. 


cash and 644, 7d. one month sellers, but no transactions | 


were recorded. The following are the market quotations 
for makers’ (No. 1) iron:—Clyde, 65s.; Calder and Gart- 


sherrie, 65s. 6d. ; Summerlee, 67s. ; Langloan, 69s. ; and | 


Coltness, 73s. (all shipped at G w); Glengarnock 
(shipped at Ardrossan), 663. ; Shotts (shipped at Leith), 
65s 6d.; and Carron (shipped at Grangemouth), 68s. 
Sulphate of Ammonia.--The sulphate of ammonia 
market continues to rule very quiet, and the inquiry is 


limited. ‘The current price is no more than 12/, 2s. 
per ton, Glasgow and Leith, for prompt business. -Ship- 
ments from Leith Harbour last week amounted to 1594 
tons. 


Scotch Steel Trade.—The Scotch steel trade continues 
to show very little alteration in its general conditions. 
Makers report that new business has been fixed up rather 
more freely of late; but if the large output is to con- 
tinue, then there must be a big difference, for the better, 
made in the rate of booking fresh order2, The deliveries 
of ship and boiler. plates are still nog © and the demand 
continues. With regard to angles, there is at present 
some dissatisfaction, as the local make is being undersold 
by that from across the Border. The Associated price 
here is being maintained, and an endeavour is being made 
to get a satisfactory understanding which will benefit all 
parties. The inquiry in all other branches of the in- 
dustry is fairly good. Prices are unaltered, and the last 
Offivial list remains in force. 


Seotch Ironmoulders’ Wages Advanved.— At a conference 
between the executive of the Associated Ironmoulders of 
Scotland and the Employers’ F+deration, held in Glasgow 
the other day. the men’s executive accepted the follow- 
ing as a settlement of their demands of March 1 :—‘' This 
federation agrees to recommend their respective associa- 
tions that the moulders of Scotland receiving wages under 
84d. per hour, or under 38s. per week of 54 hours, accord- 
ing to the custom of the distriet, should receive an ad- 
_— of 4d. per hour, or 1s. per week, from and after 

une 1.” 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Master Cutler.—It is understood that the next Master 
Cutler of Sheffield will be Mr. W. F. Osborn, of firm 
of Samuel Osborn and-Co., Clyde Steel Works. He has 
been for some years a member of the Cutlers’ Company, 
and has taken an active interest in its affairs. His father, 
the founder of the firm, filled the office in 1873. 


Mining Students.—Mr. A. Greenwell (London), s 
ing at the arinual dinner of the South Yorkshire 


k- 
ining 





at 65s. 9d. one month sellers. In| 


Students’ Association, held in Sheffield, urged that if there 
was any class of men to whom federation and association 
were necessary, it was mining engineers, so that in the 
responsible duties they had to discharge they could com- 
we their experiences and advise each other. Since the 

orth of England Association was formed in 1855 the 
number of underground accidents had been greatly 
reduced, and the conditions of working had been made 
much happier. Professor Hardwick, MA. of the Shef- 
field University, said that every form of mining educa- 
tion was eatered for in that institution, and he hoped to 
see a local mining class in connection with every colliery 
in the district. 


Messrs. W. Cooke and Co.—The report of the directors 
of the above company states that the net profit last 
year, after making the usual depreciation, was 13, 406/. 2s., 
and there was 2218/. 4s. 1d. brought forward, together 
15,624/. 6s. 1d. A dividend equal to 74 per cent. is recom- 
mended ; to transfer 1000/. to reserve, making that fund 
10,000/.; to appropriate 4000/. for extensions, and to carry 
forward 23997. The works are all fully employed. 


Iron and Steel Trades.—There have been no further 
communications with regard to armour and heavy forg- 
ings either from the home or foreign Governments, and 
men are being kept together on other big work. The 
demand for railway material is Jarger than has been 
known for years, and some of the leading houses are un- 
able to accept further contracts for delivery at present. 
The chief run is on tyres, axles, and buffers. A very 
considerable weight of work is still coming into the city 
from the Scotch railway companies. There is an improv- 
ing business going on in castings, especially in connection 
with motor, electric, and hydraulic work, and the demand 
isextending. Manufacturers of files are still very busy ; but 
the call for edge tools generally leaves much to be desired. 


South Yorkshire Coal Trade.—The house coal branch 
has dropped off considerably in the last few days, and 
prices for some sorts have gone down Is. per ton. Steam- 
coal collieries are running full time to meet the call for 
export and for manufacturing purposes. Efforts are 
being made to accumulate stocks in anticipation of the 
holidays. A hope is entertained that the Coal-Owners’ 
Association will, at their next meeting, come to some 
| decision with regard to improved prices. The coke ovens 
| are fully occupied. 











GREENWICH OpsERVATORY.—The annual visitation of 
the Royal Observatory, Greenwich, which took place on 
Wednesday last, has a especial engineering interest this 
year from the fact that report submitted to the Board 
of Visitors by the Astronomer Royal directs special atten- 
tion to the manner in which the work of the Observatory 
is likely to be seriously affected by the establishment at 
Greenwich of the large electric power station of the 
London County Council, which has been recently de 
scri in our pages. By a most unfortunate choice of 
site this station has been built nearly in the line of the 
Greenwich meridian, and not only is serious inconvenience 
likely to arise from the discharge of the hot gases from the 
tall chimneys of the power station, but, what is possibly 
even more important, there is a grave risk that the tremors 
produced by the working of the plant will seriously affect the 
value of certain observations essential for the fundamental 
| work of the Observatory. At present only two engines— 

out of the eight with which the station is to be provided 
|—are at work, but the tremors produced by them have 
| been clearly indicated at the Observatory. Considering 
| the great national importance of the meridian observa- 


+ | tions carried out at Greenwich, we trust that all prac- 


| ticable steps may promptly be taken to remove the causes 
| of disturbance. The report of the Astronomer Royal 
| records an excellent year’s work, and shows that the 
| Observatory most fully maintains the high reputation 
which it has earned during the 230 years of its existence. 





Russian Rartways.—The unfortunate political con- 
dition of Russia in 1905 necessarily exercised an unfavour- 
able effect upon Russian railway traffic; but the falling- 
off in railway business was, = the whole, less than 
might have been anticipated. The number of passengers 

| carried in 1905 was 112,830,936, or 720,702 less than the 
| corresponding number carried in 1904. The aggregate 
| weight of goods carried last year was 8,112,130,000 poods 
| (a pood is equal to 36 lb. English), or 572,000,000 poods 
| less than the corresponding aggregate for 1904. The re- 
venue collected last year was 606,496,686 roubles, or 
| 48,335,909 roubles less than the corresponding collection 
| for 1904. The lines which reported the greatest reduction 
| of revenue last year were the following:—Transcaucasian, 
| 404 per cent.; Vladicaucasian, 214 per cent,; Samara and 
| Zlutaoust, 17 percent.; Vistula, 164 percent.; Ekathérine, 
165 per cent.; Moscow, Kieff, and Voronége, 104 per 
cent.; Baltic, 11 per cent.; Moscow and Koursk, 11 

r cent.; Warsaw and Vienna, 12 per cent.; and 

oscow and Windau, 44 per cent. All the other lines 
of Russia in Europe lost business last year to the ex- 
tent of from 1 to 8 per cent., with the exception of the 
Moscow, Jaroslaw, and Archangel, which reports an 
increase of 1 per cent.; the Perm, which reports an 
increase of 74 per cent.; the Sizrane and Viazma, which 
reports an increase of 6 per cent.; and the Riga and 
Orloff, which reports an increase of 4 per cent. In 
Siberia the Transbaikal line had an increase of 504 per 
cent., last year, in consequence of the pressure of mili- 
tary traffic ; the Siberian and Oussouri lines report, 
however, a loss of 4 cent. in their income. The 
length of railway in Russia was increased last year to 
the extent of 1091 verstes, and the aggregate length of 
line in operation at the close of the year was 57,365 
verstes. New lines are to be proceeded with this year 
to the extent of 2384 verstes. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.— Yesterday there was a 
fairly numerous attendance on ’Chan ere, but the 
market was dull, buyers were backward, and prices were 
easy. More especially was this the case so far as the 
lower qualities of Cleveland iron were concerned, the 
supply of which was reported to be rather plentiful. 
pane traders took a cheerful view of the situation, 
and regarded the check in buying as an incident often 
met with amidst briskness, and one likely to be of tem- 
sg A duration. No.3 g.m.b. Cleveland pig was to be 
ad at 50s, 6d. f.o.b., and some merchants were rather 
pressing salesat that figure. No. 1 was 523.; No. 4 foundry, 
493. 9d.; grey forge, 48s 9d.; mottled, 48s. 3d.; and white, 
483. East Coast hematite pig showed a downward move- 
ment owing to the keen competition of West Coast firms, 
many of whom have secured good orders from Sheffield. 
1 consumption is heavy, and the general market 
quotation for early delivery of Nos. 1, 2, and 3 was 67s. ; 
but considerable sales were reported over next year to 
Sheffield customers at 66s. 6d. No. 4 forge hematite was 
643. There was not much doing in Spanish ore. Rubio 
(50 per cent. quality) was 20s. ex-ship Tees. Middles- 
brough warrants closed 49s. 10d. cash buyers. To-day 
there was practically no change in quotations, the only 
alteration being a drop of 4d. in the closing price of 
warrants. Delivery of pig iron is on a very heavy scale 
both to home and foreign customers; and, in fact, the 
shipments so far this year are the best on record. 


Manufactured Iron and Steel.—Little indeed new can 
be reported of the manufactured iron and steel industries. 
Most branches present a busy appearance, and a lot of 
work is being turned out, but few new contracts are being 
entered into. Prices, however, are upheld, and producers 
generally take a favourable view of prospects for the 
future. Common iron bars are 7/. 5s.; best bars, 7/. 15s.; 
iron ship-plates and iron ship.angles, each 7/. 5s.; iron 
ship-rivets, 7/. 17s. 6d. ; steel bars, 7/.; steel ship-plates, 
7l.; steel ship-angles, 61. 12s. 6d.; steel boiler-plates, 
81. ; steel joists, 61. 7s. 6d.; steel sheets (singles), 8I. ; 
and steel sheets (doubles), 8/. 5s.—all less the customary 
24 per cent. discount. Heavy sections of steel rails are 
61. 7s. ag and steel sleepers, 6/. 17s. 6d.—both net cash 
at works. 


Ironworkers’ Wages Advanced.—The accountants to the 
Board of Conciliation and Arbitration for the Manufac- 
tured Iron and-Steel Trade of the North of England have 
just certified the average net selling price of finished iron, 
for the two months ending April 30 last, at 67. 93. 1.38d., 
as against 6/. 6s. 7.3d. for the previous two months ; and, 
in accordance with sliding-scale arrangements, this gives 
an advance in wages of 3d. per ton on puddling, and 24 
per cent. on all other forge and mill wages, to take effect 
from May 238. 


The Bridge-Buiding Industry.—In addition to the new 
high-level railway bridge over the Tyne, which is now 
nearing completion, the Cleveland Bridge and Engineer- 
ing Company, Limited, of Darlington, have quite a 
number of important bridge-building contracts in hand. 
Included in these is an order for two viaducts to carry 
new extension lines of the New Zealand Midland Rail- 
way in the south island, stretching from Christchurch 
to the West Coast. One of these bridges, which is 600 ft. 
in length, and is carried upon a central latticed steel tng 
has just recently been completed, whilst the other viaduct, 
which is csrried over the Broken River about three miles 
distant, will have a 200-ft. span and six small approach 
spans. In the course of a few weeks a transporter bridge 
will be in regular operation over the River Usk, at New- 
port (Mon.), and for this bridge the Cleveland Bridge 
and Engineering Company have provided the whole of 
the steel-work. For the North-Eastern Railway Com- 

ny the Cleveland Bridge and Engineering Compan 
oe in hand the renewal of two — on the Redheug 
ng mer The company have also other important works 
in hand. 








Lonpon AND SouTH-WEsTERN RatLway.—The 1906 
official Illustrated Guide and List issued by this railway 
gives data on the places of interest situated on the com- 
pany’s system, a list of the golf-links on or near the 
system, time-tables to the holiday resorts, very complete 
hotel and boarding-house lists, and much other informa- 
tion of generalinterest, It will prove useful for reference 
to tourists and holiday-makers. It contains » map show- 
ing the London and South-Western Railway lines, and 
the steamship connections with them. The map is very 
clear, but, like many other railway-guide maps, it is out- 
rageously out of scale. Thus Brest is shown on almost the 
same longitude line as Southampton, instead of being in 
a line with the Eddystone Lighthouse. It would be 
therefore prudent for paterfamilias to mark a border 
round France on the map in question before he shows it 
to his boys who are struggling at schocl with geography ; 
he can then tell them that the portion of France shown 
is not in its correct geographical situation, and is, besides, 
to a different scale from that of the south-west portion f 
England. We question whether the issuing of incorrect 
maps may not to some extent also prove a detriment to 
British railway companies. Thus an inhabitent of Rennes, 
in France, for instance, may peajest to spend bis holidays 
in Exeter and Exmouth. Without considering matters 
of scale, he studies the map issued by the company, and 
finds that Exeter, which he thought was as near London 
as Rennes is to Paris, is shown to be tout « fait au dia’, 
and he spends his holidays elsewhere, in France or + 
Switzerland, 
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NOTES FROM THE SOUTH-WEST. 


Cardif.—The business done in steam coal has been 
principally for early shipment. The value of best and 
second-class steam coal has been well maintained, although 
some concessions have been made as regards inferior 
qualities. The best large steam coal has been quoted at 
15s. 6d. to 15s. 9d. per ton, while secondary qualities have 
ranged from 14s. to 15s. 3d. per ton. House-coal has been 
in fair demand at previous rates. The best ordinary 
qualities have been quoted at 14s. to 14s. 6d. per ton, 
while secondary descriptions have ranged from lls. to 
133. per ton. No. 3 Rhondda large has made 15s. per 
ton. Coke has shown little change; foundry qualities 
have been quoted at 18s. to 193. per ton, and furnace ditto 
163. 6d. to 17s. per ton. iron ore, Rubio has 
made 193. to 19s. 3d. per ton; and Almeria 18s. 9d. to 19s. 
per ton, upon a basis of 50 per cent. of iron, and charges, 
including freight, insurance, &c., to Cardiff or Newport. 

Official Appointments.—Mr. A. E. Richards, chief con- 
structor at Pembroke Dockyard, has been appointed 
manager of the construction department at Devonport, 
in succession to Mr. G. Crocker, who retires in August. 
Mr. F. B. Ollis, chief constructor at Hong Kong, has teen 
selected to fill the Pembroke vacancy. 


The Swansea Valley.—Business at the tin houses has 
been slack. Many of the furnaces are now out for repairs, 
and will not be relighted until operations are resumed at 
the tin mills. The spelter factories have shown activity. 
The coal trade has improved. 


Yeovil.—A scheme of improvements and alterations, 
involving an expenditure of 50,000/., is to be carried out at 
Yeovil Junction by the London and South-Western 
Railway Company. The scheme includes alterations. to 
prevent Yeovil branch trains running over the up-and- 
down main lines as at present; and, it is understood, to 
alter some existing sharp curves of the main lines. .To 
obviate the difficulty with regard to the Yeovil branch 
trains, it is pro to bring them into a terminal siding 
at the north side of the station. - To carry out this idea, 
it is necessary to cut awaya part of the hill or cliff, 
which stands some 60 ft. high, and to widen the present 
embankment. The work necessitates the widening of the 
bridges on the north side of the permanent way. It is 
understood that new buildings are also to be erected. 


Canal Extension.—A movement is on foot in Birming- 
ham and the Midlands to extend the present canal system, 
with a view to connecting Birmingham and the Black 
Country with the principal seaports. Manufacturers feel 
that most goods, except those of a perishable nature, 
could be as well conveyed by waterway as by railway, 
while the cost would te much less. A scheme which 
meets the most general approval is one for connecting 
Birmingham and Cardiff by canal. 


Cardiff Tramways,—The revenue of the Cardiff Cor- 
poration tramways for the year ending March 31, was 
113,903/., and the working expenses were 110,1i0/., 
leaving a surplus of 3793/. It is proposed to carry the 
profit forward to the reserve fund, and not to apply it 
in reduction of rates, as in ten or twelve years the whole 
of the permanent way will have to be renewed, and this 
will involve an outlay of 100,000/. 


Admiralty Coal Contracts.—The managers of several 
of the leading collieries are stated to have been asked 
whether they can increase the quantity of coal which 
they have recently contracted to supply tothe Admiralty, 
and to what extent. It is inferred from this that the 
approaching naval manceuvres will involve a larger con- 
sumption of coal than was at first anticipated. 








SouTH YorkKSHIRE CoaL.—The South Yorkshire steam- 
coal trade has improved of late, and a very 1 tonnage 
is being sent from the pits to the sokesst. The largest 
consignments are made to Hull and Grimsby, where, not- 
withstanding the competition of Derbyshire coal-owners, 
South Yorkshire hards are in good request. Large orders 
for steam and gas coal placed in the North of England 
have strengthened the hands of South Yorkshire coal- 
owners in regard to prices. There is more inquiry for 
steam coal for export, but it is understood that local coal- 
owners are unable to get more than the railway contract 
rates—8s. 6d. per ton—for large consignments. New col- 
lieries in course of development south of the Don, in the 
Doncaster and Rotherham districts, are now active com- 
—— The various feeders of the Hull and Barnsle 

tailway are providing a large tonnage for Hull. Sou 
Yorkshire coal-owners have this year secured good con- 
tracts for gas coal for London companies. 





Messrs. Rustoy, Procror, AND Co., Limirep.—The 


report to be submitted to the seventeenth ordinary meet- 
ing of this company states that the trading for the year 
euding March 31, 1906, shows a favourable result. The 


balance of profit is 64,057/., from which is deducted, for 
depreciation of buildings, at the rate of 24 per cent., 
“5211.3 depreciation of plant and machinery at 74 per 
rent., and loose tools at 5 per cent., 8864/. ; depreciation 
of office furniture, at 10 per cent., 133/.; directors’ 
emuneration, 1000/.; and interest on debentures, 10,0007. ; 
saving a net balance of 41,237/., to which is added the 
‘liquat brought forward from last year, 5798/.. The 
“irectors propose to deal with the final total of 47,0364. 
‘3 follows :—Dividend of 15s. per share, equal to 74 per 
‘ent. per annum, 26,2507.; transfer to equalisation of 
\vidend account, 13,5002.; and employés’ aid account, 
0/.; leaving a balance to be carried forward of 67861. 


The stock of materials and the finished stockand machinery 


MISCELLANEA. 


WE have received from Messrs. Cochran and Co., 
Annan, Limited, of the Sanctuary House, Westminster, 
S.W., an ingenious little calculating dial, with which can 
be determined ata single setting the best size of boiler to 
use for a given indicated or brake horse-power. The 
device is, of course, a modification of the slide-rule. It is 

uated to cover engines ranging from 10 up to 300 
orse-power, and using from 20 1b. to 60 1b. of steam per 
horse-power hour. By means of an additional graduated 
circle the size of boiler required to work any number of 
winches from twoup to twelve is shown, the winch cylin- 
ders ranging from 5 in. up to 9 in. stroke. The dial 
should prove distinctly serviceable to many engineers. . 


An Engineers Employers’ Federation is being formed 
in France with a view to fight the workmen’s strikes, 
which, in the vast majority of cases, are organised from 
purely political motives. Among the clauses which will 

overn the working of the Federation, the following have 
n agreed upon :—The employers refuse to adopt an 
eight-hour or even a nine-hour working day. They refuse 
to agree to follow the British practice, and close on 
Saturday afternoon, whereby they would have to pay 
60 hours wa for 55 hours work. They will not con- 
sider any collective requests on the part of the men with 
reference to wages questions, nor will they consider 
requests for the abolition of piece-work. They refuse to 
admit interference by committees of workmen into the 
questions of wages and works management. . They under- 
take not to engage any workman while a strike is in pro- 
gress without consulting the Federation pct On 
the whole; of the annual amount paid in wages by the 
employers joining the Federation, equal to a total of 
300 million francs minimum (12,000,000/.), 2 per cent. 
will be set aside to form a fund for opposing strikes. 


At the new premises of Messrs. A. W. Gamage, 
Limited, Holborn, Messrs. A. W. Penrose, Limited, of 
109, he pg road, E.C., have recently erected what is 
claimed to be the fastest lift of its kind in Europe, if not 
in the world. The maximum s obtained is 450 ft. 
per minute. A range of six s sis, however, provided, 
this being effected by varying the field of the motor. The 
resistances employed for this are mounted on the lift cage, 
and are cut in or out by a controller handle in the usual 
way. In addition to this, however, provision is made by 
which the speed of the lift is automatically reduced ‘to 
one-half the maximum, on reaching a point 8 ft..from 
either end of its maximum travel. wo brakes are pro- 
vided, one being an ordinary band-brake, the drum of 
which is keyed: to the motor shaft; whilst in the other 
the braking action is obtaining by short-circuiting the 
armature, thus converting the motor into adynamo. The 
band-brake is normally ‘‘ on,” and is held off by the cur- 
rent when the lift is working. Messrs. Penrose have 
supplied four other lifts to the same building, one of 
which is of the ‘‘ push-button” type. It is interesting 
to note that they have contracted to maintain the whole 
five fora sum of 10/. per annum, thus relieving the pro- 
prietors of all trouble and responsibility in the matter. 


Messrs. Mather and Platt, Limited, of the Salford Iron 
Works, Manchester, who some time ago took up the 
manufacture of the Zoelly turbine, have now completed 
the making of their first. In principle this turbine is 
identical with the Rateau turbine, and this principle was 
origina]]y due to Moorhouse ; but the mechanical features 
of the Zoelly turbine differ much in detail from the 
simple arrangements adopted 7 Professor Rateau. 
Special attention has been paid to the question of mecha- 
nical strength, the wheels being forged in one piece with 
the boss, and the blades, which are of German silver, 
being very firmly secured thereto, and at the same time 
set true to angle by the machined distance-pieces which 
separate them. The blades have the further peculiarity 
of being tapered in the radial direction. The unit just com- 

leted is designed to run at 3000 revolutions per minute. 
ft consists of ten top five being grouped in the high- 
pressure casing and the others in the low-pressure casing, 
both casings being mounted on the same bed-plate. To 
facilitate inspection and repairs, the casings are split 
longitudinally. The main shaft has two bearings ‘only. 
Forced lubrication is employed, and a water-cooling ser- 
vice is ‘also fitted to’ the bearings. The machine just 
finished is designed to take steam-at 150 lb. per square 
inch, and drives a three-phase generator. 


In the course of a report on the Panama Canal, 
H.M. Consal at Panama (Mr. ©. Mallet, C.M.G.) 
remarks, with regard to the constantly - increasing 
volume of population and trade‘ at that city, that 
American manufacturers ts! unusual energy in com- 
peting for this new trade. Their agents overrun the 
entire Isthmus; offices have been opened, and informa- 
tion is gathered which will enable them to understand 

i what kind of purchases of machinery and ~. 
plies will have to be made by the Commission during the 
construction of the Canal. Chambers of Commerce of 
the United States have sent delegates to make exhaustive 
inquiries, and report upon the future prospects of ‘the 
market. With regard to the Canal works, Mr. Mallet 
adds that the French machinery found. on the Isthmus 
has been utilised as far as’ possible, but is being'supple- 
mented by modern American machinery as fast as it can 
be designed,* contracted for; constructed, and installed. 
At the beginning of 1905 two-American steam-shovels 
and two French excavators ‘were working in the Culebra 
cut ; in December’ the number of shovels had been in- 
‘to nineteen, andthe average shovels - working 
throughout the year was 7}. From the prism of the 
Canal 912,054 cubic yards of material were removed 
during the twelve months ended December 31 last. The 


in January to 2000 in December. On January 31 last 
10,000 men were employed in the engineering and con- 
struction department. 


The large 5500-kilowatt turbo-generator of the Willans 
and Robinson type, supplied to the Kent Avenue station 
by the Allis-Chalmers Company, of Milwaukee, has, it 
appears, been submitted to a very severe test of its 
mechanical strength. By some accident, a large jack- 
knife was left inside the turbine before it was cl up, 
and the machine ran with this obstruction inside it, a 
knife leaf being wedged between the stator and rotor. 
This condition of affairs lasted for nearly a month, the 
maximum load taken being 9800 kilowatts, whilst on 
occasion the load averaged 8000 kilowatts for one and 
a half hour. On then opening up the turbine the 
obstruction was discovered. It was found that a piece 
of steel from the knife had been wedged into such a 
position that it had acted like a lathe-tool, and had 
turned a groove on the drum, ,\, in. deep by § in. wide. 
This had loosened the caulking strip which held the ring 
of blades in place, loosening the latter, so that the chan- 
nel-shaped shroud-ring, which is riveted over the ends of 
the blades, came into contact with the fixed cylinder, 
with the consequence that its flanges had been almost 
worn away. - Nevertheless, not a single blade came out, 
and, as stated, the turbine continued to work under, at 
times, an enormous overload. The incident is a striking 
testimony to the mechanical efficiency of the system of 
holding the blades introduced by Captain Sankey, which 
is that adupted by the builders. As it was not feasible 
at the time of the discovery to lay the turbine off long 
enough for permanent repairs, the damaged ring was 
merely removed, and the cover being replaced the turbine 
was immediately set at work again. 








PemBROKE DockyarD.—A quantity of new machinery 
ae to this dockyard is being packed for despatch to 
Gibraltar and other places. 


Prrsonat.—-The Allis-Chalmers Company announce 
that in addition to the office recently established in Oak- 
land, 906, Broadway, they have opened an office in the 
Atlas Building, 602, Mission-street, San Francisco.-—Mr. 
C. Carkeet James, M. Inst. C.E., F.R. San. Inst., special 
drainage engineer to the Corporation of Bombay, has been 
selected by the Egyptian Government to fill the office of 
chief engineer for the designing and carrying out of a 
scheme for the sewerage of Cairo.—The bane Engi- 
neering Company are removing their works and offices to 
Salford ; on and after the 1st inst. all letters and com- 
munications to them should be addressed : Empire Works, 
Clarendon-road, Salford, Manchester.—On the 6th inst. 
Messrs. J. W. Jackman and Co., Limited, will remove to 
new and larger offices at Caxton House, Westminster. 





British Motor-Boat Cius.—The first racing events 
of the season will be held by the British Motor-Boat 
Club at Oulton Broad, on Tuesday, June 5, when there 
will be three races, including one for the Brooke trophy, 
presented by Mr. Mawdsley Brooke, and three gymkhana 
events, On Friday and Saturday, June 8 and 9, the 
Britis: Motor-Boat Club, in conjunction with the Liyer- 
poo! Bay Yacht Club, will hold at Liverpool some inte- 
resting races ; on each day the chief events being for the 
fast 40-ft. racing boats, and the 30-ft. racing boats. The 
small classes and yachts tender class are also catered for. 
On the Saturday there will be a race for the British 
Motor-Boat Club’s Flying-Mile aa A special saloon 
steamer has been engaged, and will leave each day the 
Landing Stage, Liverpool, at 10.45 a m., calling again at 
1 p.m. ~ Tickets can be obtained from the secretary, Liver- 
pool Bay Yacht Club, New Ferry, Cheshire, and from the 
secretary, British Motor. Boat Club, Craven Hotel, Char- 
ing Cross, London, W.C. 





Fiat Turee-Hincep ConcreTr Arco Bripczt.—A 
three-hinged elliptical concrete arch bridge has recently 
been constructed at Cleveland, Ohio, U.S.A., and is said 
to be the first three-hinged arch concrete bridge erected 
in the States. It is also claimed that it has the flattest 
arch of any unreinforced concrete bridge yet constructed. 
The horizontal distance between the hinges at the abut- 
ments is 86 ft. 44 in., and the total clear span of the arch 
is 92 ft. The rise from the springing to the crown of the 
arch is 9 ft.; but as the arch proper stops at the abutment 
hinges, the true rise is the vertical distance from the 
centres of the abutment hinges to the centre of the hinge 
at the crown. This distance is 5 ft. 24 in., which, being 
divided into 86 ft. 44 m. (the true span), gives a ratio of 
span to rise of about 164 to 1. No steel reinforcing was 
used except some short small rods, which were placed as 
tiés between the arch proper and the spandrel walls to 
age any possibility of the walls spreading when the 

lling was placed: on the bridge. concrete was 
com of 1 part Portland cement, 24 parts lake 
sand,- and 5 parts crushed stone, and it was very 
quickly laid, one abutment being built up to the hinge 
in one day, and then one-half of the arch proper was 
built the following day, and so on till the whole was laid. 
In this way the concrete was made thoroughly mono- 
lithic, but it necessitated much -work by artificial light. 
Plates, angles, 14-in. steel shafting, and cast-iron bearing- 
plates were for the hinges ; the bearing-plates being 
carefully fitted to the stee geet + 5 
uniform bearing- on the shaft, which latter, of course, 
formed the actual hinge. Before the hinges were placed 
in*position they weérs carefully greased. They were then 
embedded in the concrete in such a way as thoroughly to 
prevent any slipping or —, of position from any 
exterior cause, The arch is 12 ft. 9 in. wide over the 
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faces, and is of a very graceful design. 
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AUTOMATIC SIGNALLING ON THE UNDERGROUND RAILWAYS OF LONDON. 
CONSTRUCTED BY THE WESTINGHOUSE BRAKE COMPANY, LIMITED, ENGINEERS, LONDON. 
(For Description, see Page 718.) 
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PLATE XXXII. 





THE QUADRUPLE-SCREW TURBINE-DRIVEN 25-KNOT CUNARD 
LINER “LUSITANIA.” 
CONSTRUCTED BY MESSRS. JOHN BROWN AND CO., LIMITED, AT THEIR SHIPBUILDING WORKS, CLYDEBANK, N.B. 


(For Description, see Page 729.) 
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THE CUNARD LINER “LUSITANIA.” 


Tue launch of the 25-knot Cunard liner Lusitania 
from the works of Messrs. John Brown and Co., 
Clydebank, on Thursday next, marks the second of 
the three stages in an undertaking which awakens 
British patriotic pride, is regarded with keen in- 
terest by all maritime nations, and is of the highest 
importance from the point of view of marine engi- 
neering. The ship and her sister-vessel, the Maure- 
tania, to be launched later in the year from the 
works on the Tyne of Messrs. Swan, Hunter, and 
Wigham-Richardson, Limited, and to be engined by. 
the Wallsend Slipway and Engineering Company, 
Limited, signify the intention of Britain to maintain 
the first place in merchant shipping, and will be re- 
garded also as fitting reminders of the pluck and 
patriotism of the late Lord Inverclyde. It is well 
known that the high speed of modern Atlantic 
liners is not conducive to profit-earning throughout 
the whole year unless there is associated with them 
a large number of cargo-carrying ships. In the 
British mercantile marine the practice is for ship- 
owning companies to specialise, so that the slow 
dividend-earning cargo-carrier is not largely asso- 
ciated with, and cannot counterbalance any loss 
due to, the costly high-speed mail passenger liner. 
In some foreign countries —notably Germany— 
there is more or less of monopoly, so that the more 
profitable carrying trade assists directly the high- 
speed service. Moreover, in the Fatherland every 
consideration has been given to the steamship com- 
panies, because of the importance of awakening 
enthusiasm for all things maritime, and of inducing 
the taxpayer to afford at least a passive support to 
the naval ambition of the authorities. There has 
consequently been for some years an indisposition 
in this country to enter upon an enterprise which 
might involve financial loss, while Germany, on the 
other hand, has moved forward, and, first wresting 
from us, eight years ago, the first place for speed 
on the Atlantic, has since by commendable enter- 
prise retained it. ; 

There has also been a determined effort to form 
such a combination as would give to America a com- 
plete control-over the Atlantic trade, and it will ever 
be to the credit of the late Lord Inverclyde that he 
stood alone amongst the British representatives in 
resisting this effort. The result was a long-delayed 
recognition by the British Government of the 


- importance of maintaining our Atlantic mercantile 
735 | fleet, as a possible source of assistance, directly or 


indirectly, in connection with naval operations. 
An agreement* was therefore entered into with the 


36 Cunard Company on the condition that they would 


build two ships to again assert British supremacy 
in respect of speed, and the Lusitania and her 
sister-ship, the Mauretania, are the result. 

These facts indicate the national significance of the 
Lusitania and her consort ; but; in addition to this, 
the vessels mark a great advance, not only in size, 
which, after all, is of secondary importance, but in 
the speed and method of propulsion. In deciding 

y certainly 
displayed great courage, and it is fortunate’ for the 


* See ENGINEERING, vol. Ixxvi., page 187. 


country that to succeed Lord Inverclyde there was 
a ‘*man of affairs” with so much experience and 
talent as Mr. William Watson, as upon him has 


. | devolved a large measure of yo ee in decid- 


ing important questions of detail affecting the 
general result. 

In determining the general question of the desir- 
ability of fitting turbines, the Cunard Company 
adopted the correct procedure when they elected 
a committee of investigation under the chairman- 
ship of Mr. James Bain, the marine superinten- 
dent of the company.. Mr. Bain has been asso- 
ciated for many years with every advance in marine 
engineering, and endowed, as he is, with that 
courage and perseverance which are peculiarly 
characteristic of the Scotch marine engineer, he 
accepted the conditions as well as the responsibility, 
and his Committee reported with practical unani- 
mity in favour of the turbine system.* The diffi- 
culties of selection were undoubtedly compli- 
cated by the fact that experience with marine 
turbines was not then extensive; but the results 
achieved with smaller craft offered such encourage- 
ment to enterprise that there was a risk that by the 
time the express liners were completed the turbine 
might have advanced so decidedly that, had ordi- 
nary reciprocating engines been fitted in them, the 
new vessels would have been more or less old- 
fashioned. Indeed, since then we have had encou- 
raging data from the trials of H.M.S. Amethystt 
and of. the Midland Railway Company’s steamers. { 
The determination of the Cunard Line to be 
in the van of progress left Mr. Bain and his 
colleagues almost no alternative. The next con- 
sideration was to recognise the primary import- 
ance of such perfection in the application of the 
sound principle of the turbine as to eliminate 
such defects in design as might tend to reduce efli- 
ciency, and to ensure that reliability of workman- 
ship which is more essential with this system of 
machinery than almost any other yet devised. The 
Clydebank establishment, where the Lusitania was 
built, has been most intimately associated with the 
development of the Atlantic liner, is admirably 
equipped for the important work involved, and 
has as managing director Mr. John G. Dunlop, 
who combines with a large practical experience and 
a progressive spirit a determination to move only 
along well-assured lines. 

The time has not yet come to enter at. length 
upon a consideration of the details of design and 
manufacture to attain these desiderata, so that 
for the present we confine ourselves to a general 
description of the machinery adopted. Prior to 
making a start in the building of the vessels, ex- 
haustive experiments were carried out, by the kind 
permission and favour of the Admiralty, at the 
Haslar tank, under the direction of Dr. R. E. 
Froude, F.R.S. These experiments determined 
the model best suited to meet the conditions 
demanded by contract. Messrs. John Brown and 
Co., Limited, recognising the importance of form 
of hull and of reducing resistances, set about con- 
structing an experimental tank§ on similar lines to 
that at Haslar; and.in due course confirmed to 
their own satisfaction the results obtained by the 
Admiralty experiments. Mr. W. J. Luke, the 
naval architect of the Clydebank company, has 
been unceasing in his labours to obtain the best 
possible form of stern, and also the best position 
for the propellers in relation to hull. A systematic 
series of experiments have been carried out to 
determine the propeller dimensions suitable to 
obtain the necessary speed. 

It had been ascertained that the power required’ 
for the speed of 25 knots would be between 66,000 
and 68,000 horse-power, and this it.was felt would 
be more effectively. distributed through four screws. 
All the four ahead and two astern turbines are on 
the compound principle. Those on the two outside 
shafts take steam direct from the boilers, which 
work at 200.lb.. per square inch, and in turn 
exhaust into two low-pressure turbines on the inner 
shafts; On these latter are incorporated very 
powerful go-astern turbines. 

As an indication of the enormous size of the 
turbines it may be stated that. the low-pressure 
engines weigh about 430 tons. The rotor has a 
diameter of 15 ft. 8 in., and the. blades, which, as 
in. all turbines, increase in length towards the low- 
pressure end, attain a maximum length of 22 in., 

* See ENGINEERING, vol. Ixxvii., page 469. 

+ Ibid., vol. Ixxviii., page 689. 

t Jbid., vol. Ixxviii., pages 423 and 499, 

§ Ibid.,-page 541 ante. 
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so that the maximum diameter of the rotor with 
its blades is 19 ft. 4in. The clearance between 
the blades and the proximate surface—i.e., between 
the rotor-blades and the casing, and between the 
fixed blades and the rotor—varies, from high- to 
low-pressure ends, from #4 in. to sin. The peri- 
pheral speed of the rotor under normal conditions 
of working will attain a maximum of 142 ft. per 
second. Some idea can thus be formed of the 
enormous importance of that precision and relia- 
bility which has been aimed at, alike in design 
and workmanship, by Mr. Thomas Bell, the engi- 
neering director at the works, who has evolved 
many most important improvements. Without this 
fineness of fit there might be loss through leakage : 
with inequalities there might be friction, resulting 
in the blades being stripped. This precision is the 
key to success in turbine work, and the fact has in 
this instance been thoroughly recognised. Again, 
the proportions of the casing, to resist circumferen- 
tial stress without undue weight, involved careful 
consideration. Cast iron has been used for the 
casings, and forged steel for the rotors, and the whole 
of this heavy work has been done at the Sheftield 
works of Messrs. John Brown and Co., Limited. 
The line shafting, which was also forged at the 
company’s Sheffield works, is 22 in. in diameter in 
the case of the low-pressure systems, and the rotor 
spindle mounted on this shafting has a diameter of 
33 in. In the design of the turbines there has 
been incorporated all the features described in our 
article on the Carmania.* 

The wing propellers are a considerable distance 
ahead of the inside propellers, but, owing to the 
great beam of the ship and the very fine run, the 
blades of these propellers do not project beyond 
the fore-and-aft beam line of the ship. All the 
shafts are enclosed within the framing, which is 
bossed out for the purpose. To improve the stream 
lines, and to facilitate manceuvring, the ‘‘deadwood” 
of the ship aft is cut away, forming an arch ; the pro- 


pellers work in free water, but the blades do not|g 


overlap. Abaft of the propellers the keel is again 
sloped downwards to form a support for the rudder. 
The stern frame, weighing 50 tons, and the brackets, 
of 30 tons, hydraulically riveted to’ it, are of cast 
steel. In the stern frame is incorporated the foun- 
dation for the bea:ings of the rudder stock, with an 
extension for the rear cross-head of the steering- 
gear, as shown in Plate XXXII., which we give 
this week, There are separate brackets, with heavy 
flanges, built into the ship for the wing propeller- 
shaft bearings. The rudder, which is of the balanced 
type, has a framing of steel, and weighs about 65 
tons ; the rudder head is about 254 in. in diameter. 

The steam-generating plant includes twenty-five 
boilers, having in all 192 furnaces. The total 
grate area is just under 4000 square feet, and the 


heating surface 160,000 square feet, so that there | ¢ 


are 40 square feet of heating surface per unit of 
grate area. This accords with recent practice in 
high-speed liners, as will be seen from an examina- 
tion of the accompanying table giving the 
ticulars of fast Atlantic , Same of various nation- 
alities. The ratio of legend power to heating. 
surface is 1: 2.35. This is, perhaps, a little less 
than in some of the earlier Atlantic liners: in the 
Kaiser Wilhelm II. the ratio is 1: 2.75; but there 
the open-stokehold system of draught was adopted. 
In the Deutschland, where the Howden system is 
also applied, the ratio is 1 : 2.37; in the latest 
French ship it is rather less. The boilers are 
arranged in four compartments, each with its 
uptake, and thus there are four large funnels. 
The funnels are oval on plan, 24 ft. being the greater 
diameter, ani 155 ft. the height from the keel. 

The hull, as we have already indicated, is the 
eee yet constructed, alike in length, draught, 
and displacement ; but this is not due so wei to 
the demands of high speed as to the need for pro- 
viding extensive accommodation to ensure satis- 
factory revenue, in order, as far as possible, to 
meet the expense of the great speed. The pro- 
posal has often been made that first-class paa- 
sengers only should be carried on high-speed 
Atlantic liners, and that consequently it would not 
be necessary to build such very large ships. This, 
of course, would somewhat reduce the power for a 
given speed. The case of. the torpedo-boat de- 
stroyer and other warships is quoted ; but the latter 
have limited fuel capacity, while the Atlantic liner 
has to carry to maintain her maximum speed 
for a voyage of 3000 miles. This itself is a heavy 








load, and to accommodate it requires a great in| 


crease in size and in weight of constructional 
material, which again necessitates great power. 
Size, too, is an important element in steadiness in 
a heavy sea. The importance of making a ship of 
very fine lines, and consequently of securing the 
least possible coefficient of fineness, calls for 
length as well as great beam ; and thus notwith- 


The dimensions of the new ship are given in 
the annexed table. It will be seen that she is 785 ft, 
long over all and 760 ft. between perpendiculars, 
The most significant advance is in respect of 
beam, the width of the vessel being 88 ft. This 
was determined as the result of a careful series of 
model experiments, and resulted, as we have said, 


in a very fine model, the block coefficient of fine. 





ness being very low. The length of the Lusi- 


standing the continuous aim on all hands to econo- 
tania is only 8.63 times the beam, whereas in 


mise the size of the ship, each increment in speed 
has involved a great advance in size. The 20-knot the case of the Campania, of ten years ago, the 
Atlantic liner of twenty years ago had a displace- length is 9.2 times the beam, and in some of the 
ment of 10,500 tons ; the 22-knot ship of ten years high-speed German ships it is 9.5 times the beam. 
ago 18,000 tons; the 23-knot ship of five years The moulded depth is greater than in earlier ships, 
ago 26,000 tons ; and now to reach 25 knots it has but, in addition to this, there is, as compared with 
been found necessary to raise the displacement | the Atlantic liner of ten years ago, an additional 
weight to 38,000 tons. | superstructure-deck, so that there are eight decks in 

The dominant factor in this large increase of dis-| all. This has been rendered possible by the great 
placement is the great addition to engine power for beam, which enables a satisfactory measure of 
a comparatively slight increase in speed. Thus | stability to be preserved. It affords a considerable 
twenty years ago the ratio of power to displacement addition to passenger accommodation above the 
for a 20-knot speed was 1.35 to 1; for 22 knots | water-level. Twenty years ago the draught was 
ten years ago, 1.66 to 1; and to-day, for 25 knots, | seldom over 23 ft., but this was increased to 29 
it is 1.8 to 1. Thus for an advance in speed in | ft. in the case of the present record-breaking At- 
twenty years equal to 25 per cent., the power)lantic liners. In the Lusitania, however, it is 
has increased from 14,000 to 68,000, or nearly 400 








| hoped that there will be sufficient depth of water 
per cent. It is true that with the improved economy | to enable the ship to leave port with a 33-ft. 
the coal consumption per unit of power is consider- | draught. This considerably increases the wetted 
ably less —25 per cent.; but notwithstanding the | surface, and consequently the skin resistance ; but 


TABLE OF DIMENSIONS OF PRINCIPAL ATLANTIC LINERS OF MARITIME NATIONS. 


Nationality . on oa Britain Britain Germany France United States 
Name of ship ee ee ..| “ Lusitania” “Campania” and ‘‘Kaiser Wilhelm ‘‘ La Provence” “* St. Paul” and 
** Lucania” “ * St. Louis” 
Builders .| John Brown and = Fairfield Company, Vulcan Company, S. des Chantiers et Cramp, of 
Co., Limited Glasgow of Stettin — de Saint Philadelphia 
azaire 
Owners Cunard Company Cunard Company NorthGerman Cie General Trans- American 
oy atlantique 
When built.. 4 1905-7 1893 1902 1905-6 1895 
Length, over all... me ee 785 ft. 622 ft. 706 ft. 6 in. 624 ft. 8 in. 554.2 ft. 
+. between perpendicular: 760 ,, 600 ,, - J a 535.8 ,, 
Breadth, moulded sa as Ria 65 ft. 3 in. 72 ft. 64 ,, 74,, 63 ft. 
Depth, moulded .. 60 ft. 6 in. FF 52 fc. 6 in. Sa’: we 42 ,, 
ross tonnage 32,500 tons | 12,500 tons 20,000 tons _ 11,629 tons 
Draught 33 ft. 25 ft. 29 ft. 26 ft. 9 in. 26 ft. 
Displacement + ia - 38,000 tons 18,000 tons 26,000 tons 19,160 tons 16,000 tons 
Number of pasesengers—first .. 550 600 775 442 320 
pm a second 500 } 400 343 132 200 
” *” third 1300 | 700 770 808 800 
Type of engine .. s Turbine Five-cylinder triple- Four sets, four cy- four-cylinder triple. Six-cylinder quad- 


expansion linder quadruple- expansion ruple-expansion 
expansion 
Number of cranks in each engin 6 


3 4 4 
Diameter of cylinders .. Two of 37 in., one of Four of 37.4 in.; Two of 47.2in., two Two of 28 in., one of 


79 in., and two of four of 49.2 in.; of 76.3in., four of 55in.,oneof77in., 
98 in. four of 74.8 in; 8818 in. and two of 77 in. 
four of 112.2 in. 


Stroke ee aaa a ; _ 69 in. 70.86 in. 66.9 in. 60 in. 
Number and type of boilers . Twenty-five cylin. Twelve double- Twelve double- Twenty-one cylin. Six double - ended ; 
drical ended ; one single- ended, seven drical four single-ended 
ende single ended 
Number of furnaces 192 102 124 84 64 
Steam pressure .. 200 Ib. 165 Ib. 225 Ib. 200 209 Ib. 
Total heating surface 169,000 sq. ft. 82,000 sq. ft. 107,643 sq. ft. 58,342 eq. ft. 40,320 sq. ft. 

Po rate area .. 8,950 ., 2, vs 3121 eq. ft. . 1,144 ,, 
Draught... “ - Howden's Open stokehold Open stokehold Howden’s Howdeu's 
Total indicated horse-power .. 68,000 30,000 38,000 to 40,000 8C,000 18,000 

peed He ve “ 25 knotet 22 OL knots 23} knots j 22.05 knots* 21.08 knots 
' ° 1 
* On trial. t Designed speed. 
less time taken on the voyage from Liverpool to New | with deeper immersion the propellers work more 
York, owing to increased speed, the total tonnage | efficiently. 


We have noted in the table the probable 
number of passengers to be arranged for in the 
Lusitania. It is yet too early to speak with 
definiteness on this point ; but the figures given, 


of coal used. has gone up from 1900 to 5000 tons. 
The table which we append is instructive from this 
Coal Consumption of Cunard Atlantic Liners. 




















sis 8 : : when compared with the accommodation in the 
es ®@ 5 ol 7 <. : ° ° ° ° 
¢@ 6s 42 = # |g |German liners, are significant of English practice. 
poe, F a £ Es 3 It will be noted that the first and second class 
5g (Bia g is Zs | passengers in the Lusitania are almost equal in 
oe | * & & &% 3S |number; in the German ships more passengers of 
aS RE a ee = the first class are carried and fewer of the — 
Com scores to ae Obviously the accommodation provided for in the 
gieswuua it _ oe - uo Teo rea oe first class is more extensive in the British ship, 
Passcomere oe S| 20 320 | 1888 317700 2,850 |or in a more favourable position. This is = 
ndicat orse-power . . 10 | 3600 5000 14,500 30, x ; * sible 
Steam pressure... lb. 9| 83 75) 110 165 209 | “portant point, as, after all, those responsibl 
Coal per indicated horse- for the revenue must consider the earning power 
DT hoe hour a Ib, 5.1 | 38 19 1.9 16 1.45 | per square foot of deck area ; and this, no doubt, 
: suai: Gogh bare’ ee | sa “ °° | accounts for the greater willingness to increase the 





es Ta a ry | size of the vessels than might otherwise be the case. 
point of view. It shows the reduction in consump-/| Jt may be taken that the average earnings p<? 
tion per unit of power per hour due largely to the | square foot of the best decks in these ships seldom 
increase in steam pressure, but it indicates also | exceed 10s. per voyage; and when it is remembered 
a very steady advance in the power necessary to| that this includes all commissariat charges, it wi!! 
obtain the increase in speed. Since the first! be realised that the rate is reasonably satisfactory 
Cunarder was built, sixty-five years ago, the speed | from the nger’s point of view. 
has been multiplied only threefold, but the power} [nto the constructional details of the ship we ‘Jo 
has had to be increased nearly a hundredfold. | not pro at this time to enter at length. \\c 
Owing, however, to the higher economy, and the| dealt very fully with the Caronia and Carmani«.* 
shorter time taken on the voyage—about four and/ the two 19-knot ships for the Cunard servic, 
a half days as compared with fifteen days—the| which preceded the Lusitania from the Clydebank 
coal consumption for the voyage is only about nine 











* See ENGINEERING, vol. Ixxx., page 715. 








times as great, * See ENGINEERING, vol. Ixxx., page 715 
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works, and wrote then at length as to the great 
strength of the scantlings, and the measures adopted 
by Mr. David McGee, the shipyard director, as a 
result of almost unique experience in the building of 
large ships, to ensure the greatest reliability in con- 
structional work. The double bottom, which is 5 ft. 
deep for the greater part, is carried up beyond the 
bilge, and in the wake of the machinery still higher, 
being reinforced there by very heavy framing. A 
much larger proportion than usual of the riveting 
has been done by hydraulic power, and altogether 
every effort has been made to ensure absolute 
rigidity, so that the ship will not only be the 
largest and fastest, but will probably be the 
strongest that has yet ploughed the Atlantic. 

As she stands ready for launching her weight is 
over 16,000 tons ; the turbines are progressing satis- 
factorily, and the probabilities are that the vessel 
will be ready in about a year for those trials and for 
the Atlantic voyages which are being looked forward 
to with an intense interest. Then we hope to say 
more that is definite and instructive regarding the 
ship, her machinery, and their performance. 








TWO COUNTY COUNCIL UNDER- 
TAKINGS. 

Ir is a fairly far cry from Lambeth to Greenwich, 
but on Saturday last these two places were brought 
very closely together, not by any particular bond 
of union between them in ordinary things, but 
because of two ceremonies, one of which took 
place in each borough, and between which, although 
there was little apparent similarity, there was this 
resemblance: that they were both connected with 
intercommunication in London. 

The first of these events, awaited—we might 
almost say longed for—by a considerable proportion 
of the people of London for the last eight years, was 
the opening for traftic of the new Vauxhall Bridge 
by Mr. Evan Spicer, Chairman of the London 
County Council. The second was the open- 
ing, by the same gentleman, of the Electricity 
Generating Station at Greenwich, which station 
claims to be the largest, the most powerful, the best 
equipped, and the most economical of any muni- 
cipal station in the world. The opening of these 
two public undertakings marks a stage in the pro- 
gress of the works carried out by the Council, for 
the first of them will be remembered as cele- 
brating, not only the completion of a very fine 
bridge, but the first direct connection ever made 
over any Thames bridge between the tramway 
system on the south side of the river and that 
on the north; the second, as the successful com- 
pletion of a part of a scheme whereby electricity 
will be generated for the network of over 100 
miles of tramways, now spread over the vast 
area we call London, or, as was expressed by 
one of the speakers at the opening ceremony, ‘‘a 
scheme carried out by the people of London for 
the people of London.” Whatever may be the 
private views held with regard to the wisdom of 
these vast undertakings, there can be only one 
opinion as to the skill and energy with which they 
have been carried out. 

The history of the Vauxhall Bridges is no doubt 
well known to many people, but it may not be 
amiss briefly to recall it. The year 1806 was 
the first in which, as far as we know, any men- 
tion was made of a bridge to cross the Thames at 
Vauxhall, the alleged reasons given for the need 
of it being the ‘‘ great increase in buildings, popu- 
lation, and commerce” in the district, and, after 
many delays, the foundation stone was laid on 
May 9, 1811, by Lord Dundas, on behalf of the 
Prince Regent, the first engineer appointed being 
Mr. John Rennie. The first proposal was to build 
the bridge of blue sandstone, Bat it was found that 
this would be too costly, and finally there was 
erected an iron superstructure on concrete abut- 
ments faced with masonry. The alteration in the 
design brought also a change in the engineer, Mr. 
J anes Walker succeeding Mr. John Rennie. On 
July 26, 1816, the bridge was opened to the public. 
I\: total cost, including the approaches, compensa- 
tin, &e , amounting to nearly 300,0001., of which 
AS about 175.0001. went to the actual cost of 
(he structure. The bridge, the details of which 
were fully described in our about nine 
y<srs ago,* gave no trouble until twenty or 
\“irty years after its completion, when it was found 
\.st the scour of the river had affected its founda- 


* “Thames Bridges,” ENGINEERING, vol. lix., page 366. 











tions. This was met by depositing material round 
the piers, an operation which, although it was 
repeated from time to time, and prolonged the life 
of the bridge, did not effect a permanent cure, and 
the bridge was eventually considered unsafe; in 
1896 it was decided to build a new bridge, which 
was commenced in 1898 after a temporary bridge 
had been erected between the western end of the 
Albert Embankment and Millbank. 

The second Vauxhall Bridge, the opening cere- 
mony of which took place on Saturday, was designed 
by, and erected under the supervision of, Mr. 
Maurice Fitzmaurice, C.M.G., the Council’s Chief 
Engineer, with whom the Council’s Architect—Mr. 
W. E. Riley, F.R.1.B.A.—was associated in con- 
nection with the architectural treatment of the 
superstructure. It was originally intended that 
the bridge should be a granite structure backed 
with concrete ; but it was, unfortunately, found 
that a bridge of this type could not be built 
to comply with the requirements of the London 
County Council (Vauxhall Bridge) Act of 1895, 
and the design had to be changed to one having 
a steel superstructure. We say ‘‘ unfortunately,” 
because we think it preferable that bridges over 
the Thames should be of masonry, or masonry 
and concrete throughout, though perhaps the day 
may come when reinforced concrete, in con- 
junction with masonry, will take the place of 
all other materials for such structures. The de- 
molition of the old bridge was commenced in 1898, 
and was not completed till November, 1903, owing 
to many causes of delay. The work of building the 
new bridge proper was, however, at last begun 
early in 1904. The new structure consists of five 
arches, tne span of the centre one being 149 ft. 7 in., 
and that of the intermediate spans 144 ft. 5 in., 
while the shore spans are each 130 ft. 6in. There 
is a headway of 20ft. 9 in. above Trinity high water 
to the crown of the centrearch. The width between 
the parapets is 80 ft., of which space the tramway 
and carriage-ways occupy 50 ft., and the two foot- 
ways each 15 ft. In designing the steel super- 
structure all ornamentation has been avoided. At 
each support, however, steel decorative panels are 
placed over the masonry, on which bronze figures 
will be eventually placed. 

The second ceremony took place at Greenwich, 
and was connected with a branch of municipal 
work which is usually regarded with greater enthu- 
siasm by our civic rulers than the building of 
bridges. In most of our great towns the electric 
tramways are the pet department of the council, 
and this is also true in London, judging by the 
eagerness with which millions are voted for their 
extension. 

The actual arrangement of this station we have 
already described very fully in our pages,* but we 
may again refer to its leading features. 

Situated as it is some little way on the down- 
stream side of Greenwich Hospital, it seems to 
dominate all the surrounding buildings. It stands 
on 3? acres of ground, and when completed will 
contain machinery capable of generating 34,000 
kilowatts. The total power of the engines is 
52,000 horse-power, and is sufficient to work 1500 
tramcars ; it will have cost about 900,000/. The 
machinery at present installed has an output of 
14,000 kilowatts, and great efforts are now being 
made to complete the structure, so that the full 
output may be obtained. 

The first section of the London County Council 
electric tramway system was opened by the Prince 
and Princess of Wales in May, 1903, since which 
time rapid strides have been made. Already there 
exists 30 miles of the Council’s tramways having 
electricity as the motive power, which power has, u 
to the present, been purchased mainly from the Sout 
London and the London Electric Supply Corpora- 
tions, as well as from the City of London Electric 
Lighting Company, at a cost of about 1.4d. per unit. 
The Council’s engineers now hope, however, that 
they will be able to generate their own current at 
a cost of not more than 13d. per car-mile, in place 
of 23d. per car-mile, which they have had to pay 
in the past. Jn this case, if things turn out as 
they hope, they stand to save about 300,000/. a 
year on their present mileage run. The Council 
has also suffered under the drawback that there 
has been a deficiency of power, the companies with 
whom they dealt not being able to keep up with 
the demand. Hence the need for the new station. 








* See ENGINEERING, vol. Ixxxi., pages 272, 343, 409, 
and 547. 


The Council have already between fifty and sixty 
new cars ready to place on the line, and these 
will be now put into service for the convenience of 
the public. 

It is confidently asserted that the South London 
tramways are about to earn profits for the relief 
of rates. But we may ask, Are the Council 
really sure of the faith that is in them? If they 
are, and such great savings are to be effected, 
there does not seem to be much excuse for the 
recommendation made by the Highways Com- 
mittee at the Council’s meeting on Tuesday last, 
that the workmen's fares on the tramways from 
Victoria Station and Vauxhall to Lewisham, Cat- 
ford, Blackwall-lane, and Woolwich-road should 
be 2d. and 3d. return, according to the sec- 
tions travelled ‘over; in face of ge mn the 
Committee had forced upon the railway com- 
panies—namely, that railway fares should be ld. 
single and 2d. return. The thing was so grossly 
inconsistent that we are glad to say the proposal 
was defeated, and workmen’s fares on the new 
tram-lines will be the same as those on existing 
lines. The Committee, in attempting to shelter 
themselves behind the plea that they were dealing 
with new lines only, gained no te from 
the Council. It would have been a bad beginning 
for the new lines had the recommendation been 
adopted. 

The four engines in the portion of the Greenwich 
station already finished are of the reciprocating verti- 
cal and horizontal type, and will develop 7500 horse- 
power each ; while in the portion not yet completed 
steam-turbines will be used. The electric gene- 
rators now in use are of the revolving-field three- 
phase type, delivering current at 6600 volts between 
phases at 25 complete cycles per second. The 
station was designed by the Council’s architect, 
Mr. W. E. Riley, in consultation with the tram- 
ways electrical engineer. 

The station was declared open by Mr. Evan 
Spicer, at the request of Captain Fitzroy Hemphill, 
chairman of the Highways Committee. After the 
usual speeches had been made, the massive ma- 
chinery was set in motion. The members of the 
Council and the visitors then returned by river to 
London on special boats provided for them. 








WORKMEN’S COMPENSATION. 

We publish elsewhere in this issue reports of 
two cases under the Workmen’s Compensation Act 
which have recently been considered by the House 
of Lords. Each involved a question of consider- 
able importance; and the decision in each case 
serves to indicate the extraordinary anomalies of 
the Act of 1897. In the first case the question 
was, ‘* What constitutes serious and wilful miscon- 
duct on the part of a workman?” The employers 
had upon their premises a goods lift which was 
used for conveying goods from one floor to another. 
When goods were being carried it was customary 
and lawful for a man to go with them, but a notice 
was posted forbidding men to use the lift except 
when goods were being raised or lowered. The 
applicant’s husband, in breach of this rule, used 
the lift, and received injuries which resulted in 
his death. It has been held by the House of 
Lords that this was not ‘‘ serious and wilful mis- 
conduct,” and that the widow was entitled to an 
award in her favour. In effect, this case decides 
that the breach of a rule or regulation is not neces- 
sarily an act of serious and wilful misconduct ; the 
Court must have regard to the Act itself, and 
decide whether, in all the circumstances, the con- 
duct of the workman was serious and wilful mis- 
conduct. This decision is of lasting importance, 
having regard to the fact that the words ‘‘ serious 
and wilful misconduct ” are retained in the amend- 
ing Bill which is now before the House of Commons. 
While we do not agree with the decision, it must 
be admitted that there is much to be said for the 
view that a mere breach of a rule should not of 
itself be serious and wilful misconduct. Rules 
may be roughly divided into two classes—(a) those 
which are intended for the protection of the em- 
_— property, and (b) those which are intended 
or the protection of the workmen themselves. 
Rules as to the cleaning of machinery while in 
motion, or to prohibit the lighting of a pipe ina 
coal-mine, are for the protection of life and I imb ; 
a rule such as ‘‘ keep off the grass” is to protect 
the grass, not the workman. ' 

The following have been held to be instances of 





serious and wilful misconduct.. For a miner to dis- 
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obey an order of the deputy of a mine to secure a 
large piece of stone seen to be likely to fall ; to re- 
move the ly supporting a large piece of stone, 
those props having been placed in position by a 
previous order of the deputy of the mine, who saw 
that the stone was likely to fall* (in that case 
the Court of Appeal decided that the question was 
one of fact for the county court); for a miner to 

roceed along a haulage road ina mine, although 
oe was warned that there was a risk of his being 
overtaken by a ‘‘ journey” of trucks ;+ and, in Scot- 
land, a breach of the special rules of a mine made 
for the purposes of the safety of the workmen gene- 
rally.t Cleaning machinery whilst in motion, con- 
trary to a rule of practice in the works, known to 
the workpeople has also been held to be serious 
and wilfu Lee gr 

It may be that the rule to prevent workmen using 
the lift was drawn up with a view to preventing 
waste of power, but it was also intended to prevent 
workmen exposing themselves to unnecessary risk. 
It is a question of fact, with regard to which the 
decision of the County Court Judge should not 
have been disturbed. With regard to the second 
case considered by the House of Lords, this turned 
upon the meaning of the words ‘‘on, in, or about 
an engineering work.” In the case in question, 
the man who was injured was engaged in piling 
tram-rails at a railway station. His employers 
had the contract to take up certain tram-rails 
in the neighbouring streets. The work was actually 
in progress at a distance of some 700 yards from 
the railway station. The House of Lords, by a 
majority of one, held that the man was not 
working ‘‘on, in, or about an engineering work,” 
and that he was not entitled to compensation. 
Granted that this decision is logically correct, 
granted, too, that the principle of the Act of 1897 
is sound, it must be admitted that this decision is 
absurd. The employment was dangerous ; the poor 
man was disobeying norule ; he was performing the 
duty imposed upon him by his contract of ser- 
vice. If theaccident had occurred 700 yards away, 
he could have had redress. Hard cases make bad 
law ; and it is the occurrence of cases of this kind 
from time to time which has necessitated an amend- 
ment of the Act of 1897. While we do not agree 
with many of the amendments foreshadowed by the 
Bill now under consideration, it must be admitted 
that there are points in which the Act of 1897 may 
be —" in the interests of employers and em- 


ploy 








THE OLD AND NEW CHEMISTRY. 

Ow1ne to a re-arrangement of the course of the 
Royal Institution lectures, Sir James Dewar con- 
cluded his discourses on ‘‘The Old and New 
Chemistry” last Saturday, and had therefore to 
pass hurriedly over matters to which he had hoped, 
to devote one more lecture. The perplexities of 
the phlogiston theory and its final refutation were 
brought before the audience with the aid of some 
historical experiments, of which Mr. Lennox and 
Mr. Heath had charge. The principle of fire, 
phlogiston,|| Sir James said, had a later analogy in 
the caloric principle, used for defining the character 
of heat, and it had to be remembered that all the 
old chemical processes started with fire. Metals 
were supposed to consist of the calx (oxide) and 
phlogiston. The old chemists knew that lead gave 
a calx in the furnace which, when poured over 
glowing charcoal, ran off as metal again; the 
principle of phlogiston had been carried to the 
metal, they thought. Phlogiston had to be endowed 
with strange properties—levity, for instance. Yet 
it was known, though little heeded and explained 
away, that tin increased in weight when burning 
to a calx, although some fumes escaped. The 
experiment was shown, the grains of tin being 
suspended in a wire gauze cage from an old- 
fashioned balance. 

When Bayen and Priestley showed in 1774, Sir 
James continued, that red mercury oxide could be 
converted into the metal simply by heating without 
the intermediation of any phlogiston carrier, and 
when Priestley prepared the same oxide by slowly 
heating mercury in contact with the air, the 


* Rumboll v. Nunnery Colliery Company, $0 L.T., 42. 
+ John v. Albion Company, 18 TLR. 27. 

t M‘Nicol v, Spiers, 1 F., 604, 

§ Guthrie v. Boase, 3 F., 769. 

|| It has been traced back to Albertus Magnus (died in 


Col 1280); but it was the veneration for Aristoteles 
and tis four elements which upheld it so long. 





theoretical difficulties increased. Priestley and 
Lavoisier traced the air from the calx back to our 
atmosphere ; and Priestley found eight new gases, 
in the course of his famous pneumatic discoveries, 
which Black might be said to have initiated. Yet 
Priestley and Cavendish in 1784 still adhered to 
the phlogiston theory, although it had long since 
been shaken by Black and Boyle and by the fine 
analytical work of Margraft, Bergman, and others. 
Cavendish’s balance, still preserved in the Royal 
Institution, was a semaine perfect instrument ; 
his greatest discovery—according to Thomas Young, 
the greatest, perhaps, ever made—was the proof 
that the new inflammable gas (hydrogen) and oxygen 
combined to water with great evolution of heat. 
With the aid of a new agent, the electric current, 
it was afterwards observed that water can be decom- 
posed into these gases at ordinary temperature ; 
that electrodes inserted into the two gases 
will cause the gases slowly to recombine to water 
under generation of an electric current (Grove’s 
gas cell), and that the current test is far more 
sensitive than the contraction of the volume, due 
to the recombination; and, finally, that water 
vapour passing over incandescent bodies of at least 
1500 deg. Cent.—a Nernst filament was used for 
the demonstration—is dissociated into its two con- 
stituent gases. 

On work of this type, Sir James proceeded, rested 
the new chemistry, which was clearly expressed first 
by Lavoisier’s definition of the elemental nature. 
The principal features in the progress of the new 
chemistry up to 1833 had been summed up by Sir 
John Herschel under ten headings; Sir James 
reproduced this summary in the extracts from 
different authors, which he had compiled, and 
added twelve more headings to characterise the 
later phases of progress. The Priestley-Cavendish 
preparation of nitric acid by sparking, Davy’s 
electrolysis of fused alkali salts, the laws of Fara- 
day—who had introduced a new nomenclature : 
anodes, anions, &c., in order to avoid the use of 
the terms ‘‘ positive ” and ‘‘ negative ”—were briefly 
referred to by the lecturer ; Deville’s determination 
of water densities ; and the basis of the molecular 
theory, Avogadro’s law, that equal volumes of all 
gases contain an equal number of molecules, were 
explained ; and it was shown that the tretravalency 
of carbon rendered the infinite variety of organic 
compounds possible. Of compounds —e 
ten atoms of carbon, 75 isomer hydrocarbons an 
509 monatomic radicals were possible ; and of com- 
pounds with 12 carbon atoms, 357 hydrocarbons 
and 3057 radicals. When we introduced nitrogen 
into Kekulé’s benzene ring we obtained the many 
bodies of the pyridine series. The systematic 
study of structural or position chemistry had 
enabled us to prepare many organic bodies syn- 
thetically, and the work of Emil Fischer had at last 
thrown some light on the constitution of the 
albumens. 

Sir James passed on to the work of Pasteur and 
fermentation, as to which our ideas had changed ; 
we did not now regard fermentation as inseparable 
from the living cell; if we could produce the 
enzyme, we did not require the living cell for the 
fermentation process. The principles of spectrum 
analysis and of the reversal of the lines were ex- 
plained by throwing the spectrum of an incan- 
descent crucible on the screen, and volatilising 
sodium and magnesium in it. So far, stellar che- 
mistry had not revealed to us any elements in the 
stars or meteorites which did not exist on our 
globe. This would have been disappointing to 
chemists like Samuel Brown, who, in eulogising 
Lavoisier’s work, had expressed the opinion that 
there might just as well be six hundred as sixty 
elements in Lavoisier’s sense. The table of the 
periodic law of Newlands and Mendeleeff, to 
which Sir James then turned, did not contain the 
new rare gases of the atmosphere,* which, indeed, 
do not fit well into the table. Sir James pointed 
out how the chemical and physical properties re- 
occurred, with diminishing or increasing intensity, 
in _ different groups, as the atomic weights in- 


creased. 

The highest atomic weight of any known element, 
that of uranium, Professor Dewar said in conclud- 
ing his rapid survey, was nearly 240 (238.5). Such 
atoms appeared to be too complex and to show signs 
of breakdown. That brought us to the newest 
chemistry. Up to quite recent years Black’s defi- 





* The international tables of atomic weights of 1906 
comprise 78 elements, including these gases. 





nition of chemistry as ‘‘the study of heat and 
mixture,” had been acceptable. The new class of 
phenomena—those of the fourth state of matter of 
Crookes, of radioactivity, and electrons—were not 
connected with temperature. Certain radiations 
went on independent of temperature apparently, 
and required new explanations. Radium under- 
went a spontaneous decomposition into seven inter- 
mediate, temporary or transformation elements, 
ending with the final production of helium. 

It would have been interesting to hear what Sir 
James Dewar, as a chemist, had to say on researches 
and speculations in which, so far, the physicists have 
excelled. Under the pressure of time Professor 
Dewar confined himself to referring his audience 
to the recent course of lectures delivered by 
Professor J. J. Thomson in the same hall.* 








NAVAL TRAINING. 

THE expected debate on the training of naval 
officers took place in the House of Commonson Thurs- 
day last, May 24; the occasion being the presenta- 
tion of the vote of 165,6001. for educational services. 
The discussion was not of a very exciting nature, 
the chief point being a request by Mr. Bellairs 
that a committee should be appointed to investi- 
~ the question of the training of naval officers. 

is suggestion was declined by Mr. Robertson on 
the ground that the Admiralty did not propose 
delegating their functions to a committee, as they 
considered they were perfectly competent to come 
to a decision upon all the questions. Mr. Bellairs 
asked in his speech ‘‘how it was possible to hope 
for continuity of policy in the Navy if the sea 
officers who would naturally succeed next in office 
were, almost to a man, hostile to this scheme of 
naval training?” We are not told on what 
authority the Member for King’s Lynn founds this 
statement ; he can hardly have interviewed these 
sea officers ‘‘almost to a man,” and they are 
hardly likely to have expressed their opinions 
in writing. Sweeping statements of this nature, 
unsupported by evidence, do not add to the 
strength of an argument. This is more unfor- 
tunate in the present instance, as Mr. Bellairs is 
doing good work in his advocacy of the proper 
status of the engine-room artificers. Neither does 
he add to his Parliamentary reputation by such a 
misleading statement as that ‘‘in all essential 
features the Admiralty scheme is the same as that 
which failed in the American Navy.” As our 
readers are aware, there is a fundamental difference 
between the English and American schemes ; but 
it is somewhat misleading when critics collect and 
quote the strictures of the Engineer-in-Chief of 
the United States Navy as if these criticisms 
applied to the new scheme of training now being 
introduced in our own Navy. It is a part of the 
subject to which we shall make further reference 
later. 

The excess of zeal on Mr. Bellairs’ part is more 
to be regretted, as there is great need in the House 
of Commons for young and energetic critics of 
naval policy. Mr. Bellairs’ experience in the Navy 
should be useful in this direction. The combined 
forces of the Government and the Opposition —re- 

resented by Mr. Robertson for the former and 
Mr. Lee and Mr. Arnold-Forster for the latter, 
all of whom have had experience on the Board 
of Admiralty—did not have much difficulty in 
disposing of Mr. Bellairs’ contentions. The objec- 
tion that ‘the new system would make the 
naval officer a Jack-of-all-trades” (inasmuch as he 
was to learn engineering) was met by reference 
to the gunnery and torpedo officers who have to 
devote themselves to a very special subject ; and 
the torpedo is a very complex example of mecha- 
nical engineering. No one, so far as we know, 
has ever objected to these specialists becoming 
captains or admirals. Mr. Robertson is in favour 
of cadets being allowed to enter up to twenty 
years of age, and a good deal was said by_other 
speakers p ade making the basis of selection of 
officers of the Navy more democratic. It is very 
essential to the harmonious working of the Service 
that those sections of the personnel who have to 
live together on social equality should be of the 
same habit and training. For that reason, if the 
basis of selection is to be more democratic, there 's 
additional reason to keep to early entry. A yours 
man on the borders of the ‘‘ basis of selection” mix \t 
have some manners and customs which it would 


* See ENGINEERING, page 317 ante and following wee! 
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difficult to eradicate after twenty, but which might 
be capable of modification at the age of thirteen. As 
a matter of fact, however, much as we may declaim 
about the ‘‘ broader basis,” and ‘‘the democratic 
spirit,” even a Labour Parliament cannot get rid 
of class distinctions—they are as cherished in the 
workshop as in Mayfair—so the nation must make 
up its mind to draw naval officers from one social 
class or another. With a millennium of universal 
equality this may be different ; but with a millen- 
nium we should not need naval officers at all. 

Returning to the question of the ‘‘ American 
example,” which is now being held up to us a 
warning, it may be remembered that in an article 
we published in our issue of April 13 (see page 489 
ante) we gave some details respecting the inception 
of the scheme of amalgamation of the line and the 
engineering branches in the United States Navy. 
As it has been suggested that the partial statement 
of the case, which alone our space permitted us to 
put forward at the time, might cause some mis- 
conception, we will state the facts more fully ; 
although in some respects we shall repeat what has 
already appeared in these columns. It will be 
remembered that Mr. Roosevelt, now President of 
the United States, was Secretary to the American 
Navy, and it was his fearless energy—his most 
striking characteristic—that brought about the 
change. Mr. Francis H. Wilson, a former member 
of Congress, and Professor Hollis, who some years 
before had been one of the assistants to the 
Engineer-in- Chief of the United States Navy, 
brought the matter before the Secretary of the 
United States Navy, and convinced him of the 
necessity for change. So far as we are aware—and 
we believe this to be a fact—neither of these 
gentlemen proposed such a scheme as was finally 
worked out, although both advocated amalgamation ; 
but that, we think, was to apply only to the lower 
grades, and it was proposed that there was to be a 
separate permanent engineer corps above the grade 
of lieutenant. 

We alluded in our former article to the influence 
Admiral Melville and his three assistants had upon 
the awakening of the authorities to the need for 
reform ; it should, however, be explained that they 
did not propose amalgamation, but asked for a 
propr status of a separate corps of engineers, with 
military rank and a title indicative of the fact that 
naval engineers were officers of a military organisa- 
tion. We believe it was suggested that such titles 
should be used as ‘‘Captain and Inspector of Machi- 
nery,” ‘‘ Commander and Fleet Engineer,” ‘‘ Lieu- 
tenant-Commander,” and ‘‘ Chief Engineer.” Asa 
matter of fact, the engineer officers were proud of 
their professional status ; and their idea was to have 
it distinctly understood that they were engineers, 
although, at the same time, they were officers of a 
inilitary organisation, with military rank. The pro- 
position for amalgamation came actually from a 
line officer—-or, as we should say, an executive 
ofticer—who then held the rank of captain, and 
is now an admiral in the United States Navy. 

During the enquiry which was held by a Board 
appointed for the purpose, known as the Personnel 
Board, Lieutenant Walter M. McFarland, a dis- 
tinguished naval engineer, then.on the staff of the 
Naval Engineering Bureau at Washington, was 
examined. This naval officer had given a good deal 
of attention to the subject'for some time previously 
and played a leading part as a coadjutor of Admiral 
Melville. He had discussed the matter with a 
large number of officers, both of the executive and 
of the engineering branches, and he expressed 
agreement with many of the progressive members 
of the service that a scheme of amalgamation, if 
properly worked out and honestly administered, 
was the solution of the problem that would be 
reached at some time; but he frankly said he had 
not expected that the amalgamation would come so 
soon. His view was that naval engineers, proud 
of their profession, and in memory of their many 
years of special training, would personally have 
been satisfied with a separate corps and military 
rank and titles added to those of an engineering 
nature. As, however, the alternative proposition 
made by the executive granted all they had ever 
asked, all the engineers but one supported the 
scheme; believing, of course, that it would be 
carried out in good faith. 

How the personnel law was actually carried out 
has been explained more than once in these 
columns when dealing with those instructive publi- 
cations, the Annual Reports of the Engineers-in- 
Chief of the United States Navy. It is the adminis- 





tration of the Act that has been at fault, not the 
Act itself ; for it was well designed for carrying out 
the amalgamation of the two branches of the service 
if the execution of the scheme had fallen under the 
direction of those capable, willing, and energetic 
for the purpose. The administration passed first 
into the hands of a naval official who had strongly 
opposed the whole scheme in his official capacity, 
and could not therefore have been expected to have 
been very sanguine as to its success. At the time 
it was repeatedly pointed out to the chief naval 
authorities that unless the carrying out of the 
scheme were pursued on different lines, it would 
necessarily fail to fulfil the intention for which 
it was designed. Unfortunately, high naval autho- 
rities are often hampered by many circumstances, 
and the warnings appear to have been uttered in 
vain. 

Since leaving the service Lieutenant McFarland 
has published his views on certain features con- 
nected with naval training, and he has expressed 
decided opinions as to the absolute necessity of 
young officers being given constant experience in 
watch-keeping and repair work. His experience, 
and the study he has given to the subject, entitles 
his views to the greatest respect ; and his belief is, 
we understand, that the matter should be arranged 
by alternation between duty on deck and in the 
engine-room at frequent intervals. The really vital 
point that he has urged, however, is that the older 
officers should take enough interest to encourage 
the young ones to qualify as competent engineers. 

In regard to the need for practical experience in 
the training of young naval officers, we should like 
to quote the opinion of a great engineer who, in a 
past generation, achieved success, bothas an inventor 
and as a manufacturer, by his own unaided efforts 
and native genius. 

James Nasmyth in his autobiography says :— 

The truth is that the eyes and the fingers—the bare 
fingers—are the two principal inlets of sound practical 
instruction. They are the chief sources of trustworth 
knowledge as to all materials and operations with whieh 
the engineer has to deal. No book knowledge can avail 
for the purpose. The nature and properties of the 
materials must come in through the finger ends. 


At the time Nasmyth wrote young engineers 
trained in technical colleges were not, as they are 
now, common objects of the profession. We are 
sure that no one would have been more ready than 
Nasmyth to recognise the value of a systematic 
scientific training; but we are sure also that no 
one would have been more ready to condemn a 
laboratory system of engineering education un- 
accompanied by experience in the realities of 
engineering such as can be alone obtained by 
employment in the manufacture and erection of 
real machinery. 

A very important article on ‘‘ The Training of 
Engineers” appears in the current number of the 
Nineteenth Century, by Sir William White, and 
we are pleased to see that so distinguished an 
authority is in agreement with so much that has 
appeared in our columns. He points out, in ‘re- 
ferring to the scheme of training of cadets, that :— 
‘* Vacations occupy thirteen weeks in the year. 
In four years, therefore, a cadet gives about 
1500 hours to workshops, lectures, — 4 laboratory 
work, which is about the time a boy keeping the 
regular hours of an engineering factory would 
give in 29 or 30 weeks. All these conditions illus- 
trate the departures of the new scheme of naval 
training from the system which experienced engi- 
neers recommend.” In other words, we take it, Sir 
William White considers that to make naval cadets 
into competent naval engineers more experience in 
practical work is needed. Sir William White's article 
—to which we shall again refer—should, however, be 
read in its entirety, as it affords ample material for 
thought on the part of all interested in this subject. 





THE RATING OF MACHINERY. 

THe subject of rating of machinery has fre- 
quently been referred to in our pages,* and reference 
has also frequently been made to the unsatisfactory 
state of the law, or the absence of law. The legal 
aspect of the question has been thoroughly dis- 
cussed, and on that side there is nothing fresh to 
say. At present it may said to be a case of ‘‘ Pull 





*See ENGINEERING, vol. lxxi., 547 ; vol. lxxiii., 
pages 483 and 515; vol. lxxv., page 424; also two letters 
rom Mr. J. Potts, vol. Ixxix., page 681, and page 161 of 
our present volume. 





devil, pull baker.” As to the amount at which a 
manufacturer may be rated, the baker in this case 
is represented by the Machinery-Users’ Associa- 
tion, and the other side by ‘‘the authorities.” 
Dean Swift himself could not have imagined a more 
scathing satire on the way our so-called laws are 
made and administered, and Mr. Gilbert could 
hardly have created a more comic example of topsy- 
turveydom than is afforded by the rating of machi- 
nery. For twenty years, as Sir William Houlds- 
worth stated at the meeting of the Machinery- 
Users’ Association, held last Tuesday, endeavours 
have been made to get an Act passed simply to 
put the question on a basis that could be under- 
stood. The problem is not one to arouse poli- 
tical opposition—no Ministry would rise or fall 
by it—it is supported by an incorporated association 
of men of influence and position, including Members 
of Parliament, justices of the peace, and heads of 
large manufacturing establishments ; the Bills that 
have been introduced have more than once been 
read a second time ; the present procedure is ad- 
mittedly absurd, and yet after twenty years’ trying, 
nothing has been done. 

The present chaotic disarrangement of affairs 
appears to be as follows :—A chattel is not rateable. 
Machinery is a chattel, therefore machinery is not 
rateable. But premises and buildings are rate- 
able ; the presence of machinery in a building adds 
to its value, therefore adds to the rating in some in- 
determinate degree. We do not pretend that this 
is a legal definition, but it is, as near as can be 
come to, a statement of the case in common lan- 
guage as it stands. 

It will easily be understood what a promise of 
harvest is afforded to lawyers from this seed-field 
of perplexity. The report of the Machinery-Users’ 
Association states that in the Hunslet case the pro- 
ceedings before the Assessment Committee, and a 
contributicn towards the cost of the appeal to the 
House of Lords, together with amounts paid in 
connection with valuations, brought the total ex- 
penditure of the Association up to 35001. We are 
further told that ‘‘the increase obtained in the 
rateable value of the union, as the result of this 
litigation, was so small that when set against the 
reduction in value due to the revaluation of other 
property in the union, the result was a decrease in 
the total rateable value of 17,0781.” 

Sir William Houldsworth, in presenting the 
report of the council of the above-named Association, 
said that the legal advisers of the Association were 
disappointed with the result of the Hunslet appeal ; 
but he was not inclined to take the same view. 
The decision left machinery-users where they were 
before, but the expenditure of the money produced 
a moral effect, and had impressed upon assessment 
authorities a wholesome lesson. It was not known 
how many assessment committees had been pre- 
vented from exerting their powers in a way that 
would be further to’ the detriment of English 
industry. Sir William used the word ‘‘ English ” 
advisedly, because Scotland and Ireland were not 
troubled with this question. Government had 
legislated in the case of Scotland, but would not 
do so for England, a fact which led the President 
of the Association to make some speculative 
remarks on ‘the meaning of the expression ‘‘ pre- 
dominant partner.” It is, however, not only a 

uestion of’ competition within the borders of the 

nited Kingdom, but, more seriously, it is one of 
rivalry from abroad. It certainly does not appear 
logical that the machinery of a manufacturer in 
Glasgow should not be rated, while that of the 
Hunslet manufacturer has to be. Of course, it is 

ssible for English manufacturers, if the rates 
ees too heavy, to migrate to Scotland, as Mr. 
Yarrow is doing; but one would almost think 
that an Act of Parliament would be a simpler 
solution of the problem. 

The competition of other countries in neutral 
markets makes the De of rating to be most 
severely felt. Sir W. Houldsworth pointed out 
how the policy of Continental nations is to assist 

roductive industry in many ways, machinery 
orton not only free from rating, but frequently 
allowed a bonus. In England, on the other hand, 
it seemed to be the object of the governing powers 
to handicap manufacturers in every way possible. 
The council of the Machinery-Users’ Association, 
in order to mitigate the evil, are preparing a list 
of those districts in which attempts are made to rate 
tenants’ machinery unfavourably, so that manufac- 
turers setting up works may know what localities to 
avoid. The number of assessment committees who 
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attempt to rate tenants’ machinery is on the in- 
crease, but it is thought that this ‘‘ black list” 
may have the effect of checking the cupidity of 
small districts where the presence of one or two 
factories might prove too great a temptation. 
Weare glad to see by the report of the council 
of the Machinery-Users’ Association that the organ- 
isation is being well maintained, and that thore has 
been a considerable addition to the membership 
during the past year. The Rating of Machinery 
Bill was introduced in the House of Commons, and 
a debate took place on May 4; when the Govern- 
ment opposed the measure on the old plea that 
something of a more general nature was to be done 
next year. Sir William Houldsworth, who, we 
believe, re. ie Conservative principles, appeared 
by his speech, we thought, to derive more hope of 
assistance from the present Government than has 
been accorded in the past ; and the report of the 
council of the Association refers in appreciative 
terms to the support given to the question by a large 
number of Labour members, ‘‘ who fully realise the 
necessity of exempting from taxation the machine- 
tools with which the wages of artisans are earned.” 
Undoubtedly the great factor in the gaining of the 
industrial supremacy this country still tan 
although with a less secure grip—was the substitu- 
tion of machinery for hand labour ; and from this 
point of view it might be argued that it would be 
more conducive to the industrial prosperity of the 
country to put a poll-tax on workmen employed in 
a factory rather than to tax the machinery. 
Naturally a measure so unconstitutional and oppres- 
sive as this will never be brought forward ; 
although, asa matter of abstract speculation, it is 
uite possible that such a course would be con- 
Sites to the welfare of the working classes in the 
future. Experience has shown that the spread 
of machinery leads to greater comfort and more 
leisure for operatives, and their general elevation. 
In the meantime taxes must be raised in some 
way, and all sections of the community are naturally 
averse to the burden being shifted on to their 
shoulders. The main point is how to collect the 
money with least injury to the general prosperity of 
the commerce of the country. 








THE ELECTRIC LIGHTING ACTS AND 
REFUSE DESTRUCTION. 

THe Court of RS ger has very recently been 
called upon to deal with a case which raises an 
interesting point in connection with the operation 
of the Electric Lighting Acts, and deserves the 
attention of promoters of electricity supply under- 
takings. At the present time one often meets 
with the proposal to instal along with a generating 
station for the supply of electricity in towns or 
urban districts a refuse-destructor, in which the 
refuse of the district may be consumed, and the 
heat thus obtained be used to generate steam to 
drive the engines in the station. Asa rule, where 
such plant is found, the station belongs to the 
local authority, which is also the undertaker for 
the supply of electricity in the district ; but 
proposals of the same kind have to be considered 
by companies, because local authorities, having 
a right of veto upon any proposal for a pro- 
visional order, are in the position to make 
terms with promoters as a condition of their 
assent to any scheme brought forward. Probably 
few companies desire to be burdened with refuse- 
destructors, but they are at the mercy of local 
authorities, and may be compelled to a; to instal 
such plant and to destroy therein all the refuse 
delivered to them by the sanitary authority. One 
contract of this nature has come within our own 
knowledge. It is therefore important to know 
whether a refuse-destructor may be properly 
considered a part of an electricity - generating 
station, or whether it must be specially and sepa- 
rately considered when a scheme involving the 
installation of such plant is brought forward. This 
is the point which the Court of Appeal has just 
been called upon to decide in the case of ‘* Attorney- 
General v. Pontypridd Urban District Council,” 
a case which was reported in the Times of May 24. 

The facts of the case may be briefly stated. The 
Pontypridd Urban District Council obtained a pro- 
visional order in 1901 for the supply of electric 
light in their area, and this order was afterwards 
confirmed by the Electric Lighting Orders Con- 
firmation (No. 6) Act of the same year. As is usual, 
the provisions of the schedule to the Electric 
Lighting (Clauses) Act were incorporated with the 


order, and the Council was constituted the ‘‘ under- 
taker” within the meaning of the Act. The 
Council thus obtained statutory powers, for the 
purpose of electricity supply, to acquire lands by 
agreement (none of the Electric Lighting Acts pro- 
vides for compulsory purchase of lands) and to 
construct such works, machinery, apparatus, &c., 
as might be ‘‘ nec and incidental” to such 
supply. In exercise of these powers the Council, 
by agreement, purchased land as a site for a gene- 
rating station from the trustees of an estate in 
their district; but they did not disclose to the 
vendors their intention to erect on this land a 
refuse-destructor as an adjunct to, or part of, their 
generating station. In 1903 application was made 
to the Local Government Board for permission to 
use a portion of this land as a site for the 
erection of a refuse-destructor, but the Council 
was then informed that authority could not be 
given for the use of the land for any pur- 

se other than that for which it was granted. 

he Local Government Board suggested that 
the difficulty might be got over by a sale to, and 
repurchase from, the original vendors; but the 
latter, when this proposal was made to them, de- 
clined to entertain it. Eventually this portion of 
the land was sold to a third party, and repurchased 
from him at the same price. A conveyance and 
a reconveyance of the land were made; but no 
money actually passed, the sale price being credited 
to the electric-lighting undertaking of the Council, 
and the price of repurchase being debited to their 
account as the sanitary authority. When the Council 
began to erect the refuse-destructor, an action was 
commenced by the Attorney-General on the rela- 
tion of the original owners of the land—the trustees 
of the estate of which it formed part—to restrain 
the Council from erecting it. Mr. Justice Farwell 
granted an injunction, and the Council appealed 
from this decision. 

It was found as a fact by Mr. Justice Farwell 
that the land was bought by the Council under the 
powers conferred upon them by their Provisional 
Order, and the question for the Court of Appeal was 
therefore reduced to this, Can the erection of a 
refuse-destructor be brought within those powers / 
In other words, is the erection of such plant 
‘*necessary or incidental” to the supply of elec- 
tricity ? The Court is unanimous in answering this 
question in the negative. It may be convenient to 
use the destruction of refuse for the generation of 
steam in boilers; but, in the words of the Master 
of the Rolls, ‘‘ it would never have occurred to the 
defendant council to use dust and refuse as fuel 
unless they had been under a statutory obligation 
to remove and dispose of this dust and refuse.” 

This judgment makes it clear that whenever 
undertakers of electricity supply desire to combine 
a destructor with their generating station, they 
must make special provision for it apart from the 
co conferred by a provisional order for electric 
ighting. A bold argument was advanced on be- 
half of the defendants in this case, that there is no 
law which compels a local body, whenever it pur- 
chases land, to appropriate it irrevocably to a par- 
ticular purpose ; but that argument really ignores 
the true issue. The land was appropriated here 
at the time of purchase ; it was expressly bought in 
exercise of certain statutory powers and for a pur- 
pose authorised by them, and to appropriate it 
afterwards to a purpose which the Court has held 
to be outside these powers is wltra vires of the 
local body. It would also be wltra vires of any 
private company which, in exercise of the same 
powers, proposed to act in the same manner. 








NOTES. 
Lonpon To Catcutta By Rat. 

THE recent political developments in the Far 
East have opened up great possibilities for the 
extension of railways, which will not only greatly 
increase the trade of the countries through which 
they pass, but also facilitate international trade 
and shorten the time required for travellers from 
Europe. Hopes are now being entertained of an 
Anglo-Russian ment, and these have opened 
up many fields of speculation. In a recent article 
in the Correspondent, of Paris, M. André Cheradame 


‘discusses the possibility of the union of the rail- 


roads of India and Russia. He thinks, for 
example, that there are no reasons why there 
should not be a great railroad line between 
Europe and India, since to go from London to 





Calcutta by rail only requires the construction of 





some 435 miles of railroad, which Anglo-Russian 
rivalry has prevented up to the present. The 
only thing necessary is to utilise the London. 
Berlin-Baku line, the steamship line across the 
Caspian, the Transcaspian line from Krasnovodsk 
to Konchk, the terminus of the Russian lines on 
the Afghan frontier, and the lines in India which 
have been constructed as far north as New-Chaman. 
Now from Konchk to New-Chaman it is only 435 
miles—that is, less than from Paris to Marseilles. 
The construction of this line, of course, involves 
the crossing of Afghanistan, and the consent of the 
Ameer, which M. Cheradame thinks would not be 
withheld if both Britain and Russia asked for it. 
The construction of the road presents no particular 
technical difficulties, and would require very few 
bridges. Suppose now the line were constructed, 
what would be the result, so far as rapidity of com- 
munication between London and India is con- 
cerned? This question can be answered as follows : 
—tThe trip from Calais to Alexandrov would take 
28 hours. At Alexandrov the Customs details 
would take an hour, and from Alexandrov to Baku 
would mean 63 hours. From Baku to Krasnovodsk 
would require 12 hours, three hours would be 
taken up with embarkation, and landing on the 
Caspian, and from Krasnovodsk to New-Chaman 
would take 48 hours, a total of 155 hours, or 
about 6$ days. M. Cheradame says that the 
obstacles to the building of the Afghanistan 
road, so far, are not only to be found in the 
opposition of the Ameer of Afghanistan, but 
also in the. opposition of certain Englishmen 
Of these, Lord Curzon is a distinguished represen- 
tative, and he urges that the railroad would merely 
give Russia entrance into India. Economically, 
however, there is no question that the road would 
be as advantageous for Britain as for Russia. 


Toxio Harsour. 


We have several times drawn attention to the 
plans which have been proposed for the improve- 
ment of the harbour of Tokio, but it is somewhat 
disappointing to find that among all the successful 
undertakings of the Japanese, no progress has, as 
yet, been made with a scheme which would have 
most important results on the capital of their 
country. A glance at a map of Japan, especially 
if confined to the part in which Tokio is situated, 
would give the impression that the Bay of Tokio 
(formerly Yedo) was the finest and one of the 
largest natural harbours in the world. Unfortu- 
nately, however, a large part of it is very shallow, 
the Sumida River having, for ages, brought down 
large quantities of mud which have been deposited 
all over the bay. The channel of the river through 
the bay, on its way to the sea, is sufficient to allow 
vessels of moderate size to go up to Tokio, but a 
large part of the surface of the bay is not available 
for purposes of anchorage, and its shores are of 
no use for the discharge or reception of cargo. 
This accounts for the rapid rise of Yokohama, 
about 18 miles distant from Tukio, of which it 
is really the port. The short railway line be- 
tween the two places was the first constructed 
in Japan, and considering that it is only thirty- 
three years since it was completed, the fact that 
there are now over 5000 miles of railway in 
operation in Japan is one of the most strik- 
ing in the history of the country, especially 
when it is remembered that the greater part of 
them have been designed and constructed by 
Japanese engineers. During all these years the 
improvement of the bay has been under discussion 
at intervals. Twenty years ago, however, the 
subject was seriously taken in hand, when, at the 
instance of the Home Department, then under 
Count Yamagata, the Tokio Municipality appointed 
a cummittee to consider the feasibility of providing 
an adequate harbour for Tokio. Dr. Furnichi, the 
well-known engineer, was the principal expert 
employed, and he and his assistants drew up 4 
plan, the gist of which was to build an embank- 
inent from Shibaura to the forts (which are well- 
known features in the bay, having been constructed 
by the Government of the Shogun), to reclaim all the 
land on the Tokio side of the embankment, except 
the approaches to the harbour, and to have the latter 
outside the embankment. This would have placed 
the centre of the port somewhere in the vicinity of 
the present Shinagawa Railway Station, or, in 
other words, opposite Takawawa. The cost of this 
work was estimated at 41 million yen, one-half 





| the Treasury, 


of which sum the municipality hoped to obtain from 
and by the sale of the reclaimed land, 
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while the other half would have to be paid by the 
city. This would have involved an addition (for 
interest and repayment of capital) of 400,000 yen 
annually to the citizens. It was considered that 
this would involve too heavy a burden on the city, 
and therefore the committee sought for a less ex- 
pensive plan, and they proposed to fill up all the 
space between the Forts 4, 1, and 5, except, of 
course, the channels to the mouth of the Tokio 
rivers, thus bringing the centre of the harbour to 
the region of Southern Shinagawa, or, in other 
words, to the vicinity of Omori. By this means 
about 1} million tsubo of land would be reclaimed, 
which would fetch a sum of at least 35 million yen, 
leaving only a comparatively small burden to be 
shouldered by the city. When this plan was sub- 
mitted to Dr. Furnichi, he strongly objected to it, 
as he thought that Tokio might almost as well have 
no harbour at all as a port so distant as Omori, 
which is one of the stations on the Tokio- Yokohama 
Railway. The municipality are now in a difficulty 
as to the step which should next be taken, and they 
are said to see only one of two courses : either to em- 
ploy a foreign engineer to draw up a new scheme, 
or to dissolve the twenty-year-old committee, and 
drop the whole project. We shall be very much 
surprised if the latter course is decided upon. 


CATHODE VOLATILISATION OF METALS IN 
RAREFIED GASES. 


Since Pliicker first observed in 1858 that the 
glow discharge volatilises the cathode to a certain 
extent, cathode discharges have been studied for 
many reasons, but the nature of the volatilisation 
and the different behaviours of different metals have 
hardly been elucidated. From the researches of 
V. Kohlschiitter and Rudolf Miiller, of Strassburg, 
we now see that chemical affinity plays an impor- 
tant part in the phenomena, and that it was erro- 
neous to regard them as merely electrical or thermal. 
Cathodes for Réntgen apparatus have been made 
of aluminium (also of iron), because aluminium 
cathodes will not give off metallic vapour and 
last longer than other metals. But Kohlschiitter 
and Miiller show that aluminium is highly volatile 
in argon, and that argon—which Sir William 
Ramsay called so on account of its inactivity— 
does no longer deserve its name under certain 
conditions. This applies also to the other rare 
and ordinarily inert constituents of our atmo- 
sphere, and that is another important result of 
the researches of Kohlschiitter and Miiller, which 
is confirmed by several simultaneous investiga- 
tions. Kohlschiitter and Miiller work with a 
special apparatus, enabling them to experiment 
with comparatively small quantities of the rare 
gases ; all their gases are carefully purified. Crookes 
had, in 1891, arranged the metals in a series as to 
their volatility as cathodes in rarefied air. The 
Strassburg scientists find that this series is prac- 
tically the inverted voltaic series. But iridium 
does not fit into the series; easily fusible metals, 
like tin, lead, and cadmium, have to be kept sepa- 
rate ; and the phenomena are sometimes complicated 
by a retardation. That is to say, the volatilisation 
will, as a rule, commence soon after closing the 
circuit ; but it may—for reasons further to be in- 
vestigated—begin only after a few or many minutes. 
The cathodes are wires, projecting by about 
1 centimetre from a glass tube. In hydrogen (H), 
nitrogen (N), oxygen (O), aluminium cathodes were 
not volatilised ; in helium (He) the loss of weight 
amounted in one case to 0.2 milligramme in 
30 minutes, in argon (A) to 1.1 milligramme ; but 
there was in A a retardation of 90 minutes in one 
instance (not in others), after which 0.9 milli- 
gramme was volatilised in 25 minutes. The 
aluminium is deposited as a deep black, somewhat 
iridescent mirror. Valentiner and R. Schmidt 
have meanwhile, while isolating the rare gases 
xenon, kryston, and neon, observed that alu- 
minium cathodes are volatilised in all these gases ; 
and Cooke, determining on Ramsay’s suggestion 
the vapour densities of volatile metals in helium 
and argon at 1200 or 1300 deg. Cent., has also 
found that zine and cadmium are attacked by these 
gases. Thus the inertness of the rarer constituents 
of our atmosphere is only conditional, as was 
presumed. Cathodes of iron Kohlschiitter and 
Miiller find almost equally stable in all gases ; 
the loss in weight amounted to about 0.5 milli- 
gramme ; copper lost about 1 milligramme, 1.5 
willigramme in He, and the iridescent mirrors, 
green in transmitted light, seemed essentially to 
consist of metallic copper. For silver the order 





of volatility is N, He, H, O, A, the loss in weight 
in argon amounting to 6 milligrammes ; the mirror 
edges are blue in transmitted light ; platinum and 
gold are less volatile, the order being He, H, A, 
N, O for platinum, and He, H, N, O, A for gold. 
Cadmium lost 1 milligramme in H, about 3 milli- 
grammes in the other gases, and 147.5 milligrammes 
in A, and ral pa a very remarkable retardation, 
especially in Nand O. Kohlschiitter and Miiller 
are further investigating the gas-pressure variations 
during such experiments. It is well known that 
the gas pressure decreases when Réntgen tubes 
are worked for a long time, owing, it is thought, 
to the absorption of the gas by the glass walls, 
and that the Ty care can be raised again by heating 
the walls. Kohlschiitter and Miiller state that each 
metal gives a characteristic pressure curve in each 
gas. With cathodes of aluminium, iron, and cadmium 
they observe an increase in the pressure, due toa 
generation of hydrogen, and this hydrogen seems 
to be the result of an electrolysis of the hydroxide 
layer formed on those easily - oxidised metals. 
In nitrogen and oxygen the pressure decreases for 
all the metals, owing apparently to chemical com- 
bination. With silver, gold, and platinum the 
pressure soon becomes constant in hydrogen and in 
the inert gases. It is therefore pretty clear that 
chemical combination influences both the pressure 
of the gas and the volatility of the cathode, and 
that would accord with Haber’s view on the dis- 
integration of cathodes in alkaline liquids, when 
first a sodium alloy seems to be formed, which 
is decomposed by the water with the formation of a 
metallic colloid. 





SUBMARINE TELEGRAPH ENTERPRISE. 
THE revenue of the Eastern Extension, Australasia, 
and China Telegraph Company, Limited, in the second 
half of last — was 317,100/., as compared with 
331,788/. in the corresponding period of 1904. The 
working expenses, including 16,901/. for the mainten- 
ance of cables, were 135,597/. in the second half of 
last year, against 150,035/. in the corresponding period 
of 1904, leaving a balance of 181,503/., reduced by 
interest on debentures, income-tax, &c., to 163,983/., 
and increased by the addition of 42,081/. brought 


of this balance the directors transferred 50,000/. to 
the general reserve fund, paid dividends making u 

the total distribution for 1905 to 7 per cent., an 

carried forward 21,064/. The revenue of 317,100/. 
collected for the second half of 1905 was made up as 
follows :—Messages and other receipts, 297,352/.; Tas- 
mania cable subsidy, 2100/.; Philippines cable sub- 
sidy, 2250/.; and interest on investments and transfer 
fees, 15,3987. The expenditure of 16,901/. attend- 
ing the maintenance of cables in the second half 
of last year was made up as follows :—Expenses 
of steamer Recorder, 6278/.; expenses of steamer 
Patrol, 4099/.; expenses of steamer Magnet, 37722.; 
proportion of expenses of joint ships, 5164/.; ex- 
penses of cable dépéts at Singapore and Adelaide, 
and of factory at Singapore, 5294/.; cable expended 
on repairs (after deducting value of picked up cable) 
and sundry expenses at stations, 1740/.; insurance of 
cable in maintenance ships and at stations, 1107/.; 
and depreciation of spare cable, 35187. These items, 
taken together, amounted to 30,973/., but they were 
off-set by 14,072/., representing charters and other 
credits, leaving the final expenditure upon cable main- 
tenance at 16,901/., as al y indicated. The general 
reserve fund stood at the close of June, 1905, at 
1,112,4502. This amount was increased by the transfer 
of 50,000/. from revenue, and the value of cable picked 
up on the Haiphong and Hong Kong section to 
1,162,709/., at the close of last year. 

But the Eastern Extension, Australasia, and China 
Telegraph Company, Limited, is not satisfied with 
a general reserve fund; it has also 44,749/. at the 
credit of a maintenance ships fund, 145,219/. at the 
credit of a marine insurance fund, 114,147/. at the 
credit of fire insurance and guarantee funds, and 
55,640/. at the credit of a depreciation of buildings 
and cable dépét fund. Altogether the various reserves 
amounted at the close of 1905 to 1,522,545/., or rather 
more than half the original share capital of 3,000,000/. 
The reserves were represented to the extent of 
1,426,898/. by investments in securities (1,158,867/.) ; 
a claim in course of collection from the Imperial 
Chinese Telegraph Administration in respect of cables 
supplied and laid (88,031/.) ; and spare cable held for 
renewals (180,000/.). The company had, further, cash 
on deposit and in hand to the amount of 112,690/. 
Another asset was spare cable and other stores 
(59,123/.). It is interesting to note that the amount 
expended on capital account for cables, land lines, 
stations, ships, and investments in other companies 
stood at the close of last year at 3,824,744/., of which 





59,6707. was paid out in the second half of last year. 





forward from the previous half-year to 206,064/. Out | ready 


The revenue of the Western Telegraph Company, 
Limited, for the second half of last year amounted to 
296,665/., while the working expenses of the six 
months were 128,006/. After providing 14,163/. for 
interest on debentures, debenture stock, and sinking 
fund, and 4979/. for income tax, there remained a 
balance of 149,516/. available for dividend, increased 
to 152,648/. by a reliquat of 3132/. brought forward 
from the previous half-year. Dividends were paid to 
the amount of 62,379/., 80,000/. was transferred to the 
general reserve fund, and 5000/. to the maintenance 
ship’s reserve fund, leaving 5269/. to be carried for- 
ward. In the 296,665/. representing the revenue of 
the second half of 1905 interest on reserve funds and 
dividends on investments in other telegraph companies 
figured for 9661/. and 10,698/. respectively. The 
actual receipts from messages were 273,981/. The 
general reserve fund was increased from 1,016,9110: 
at the close of June, 1905, to 1,096,972. at the close 
of December, 1905. The amount expended on capital 
account to the close of June, 1905, was 2,466,042/., 
and during the second half of the year a further outlay 
of 9577/. was made for new staff quarters at Madeira, 
and 3250/. for the improvement of new staff quarters 
at St. Vincent. The amount invested in shares of other 
telegraph companies was 340,817/., and 71,362/. was re- 
presented by cable ships. The maintenance ships fund 
stood at the same date at 60,000/. The spare cable in 
hand at the close of last year was valued at 41,409/. 

The Submarine Cables Trust, which was formed 
about 36 years ago for the purpose of holding a com- 
bination of — companies’ stocks and shares, 
has been outpaced by the Globe Telegraph Company, 
Limited ; but it is none the less a sound, well-m 
affair. The Trust started with a capital of 420,000/., 
which has been brought down to 312,600/. by the 
purchase of 1074 certificates of 100/. each. Each 
original certificate carried what was termed a coupon 
of reversion, and 255 of these coupons have not been 
surrendered by holders of certificates redeemed. The 
coupons of reversion may ultimately possess an appre- 
ciable value, as they entitle their holders to partici- 
pate in any surplus assets which may remain in the 

ssion of the Trust after all the certificates have 
n redeemed. In former years no value was attached 
to the coupons of reversion, and they were cancelled 
in the case of 819 certificates purchased. As, however, 
there is now a prospect of surplus assets remainin 
when the purchaseof the certificates has been cungieteds 
holders of coupons of reversion are not at present so 
to part with them. The reason why the 
coupons of reversion have increased in value is that 
the securities originally acquired by the Trust have, 
a the whole, appreciated considerably jin value. 
The redemption of certificates out of surplus revenue 
and profits realised by the sale of securities has, of 
course, strengthened the position of the Trust year by 
year. The net revenue for the twelve months ending 
April, 1906, was 23,905/.; and after Vege of a 
ear’s coupon interest, there remained a balance of 
4921/. to be transferred to the certificate-redemption 
fund. It willreadily be understood that the redemption 
process reducés the fixed charges of each twelve 
months, and so accelerates the ultimate redemption of 
all the certificates. 








West YorksHireE Coat.—A meeting of West York- 
shire colliery owners was held at Leeds on Tuesday last, 
the 29th ult., to consider selling rates. A resolution was 
passed, advancing, as from June 1, the prices of all slack, 
engine nuts, and smudge 6d. per ton upon the prices 
current on January 1. It was further decided that the 
prices of house-coal and house-nuts should be re- " 
so as not to be less than the rates current on September 30 
for those classes of fuel. 


Merattic Permanent Way.—Mr. W. E. Corey, 
president of the United States Steel Corporation, has 
addressed a letter to the presidents of a number of 
American railroad companies, calling attention to the 
Carnegie steel tie, and predicting that the manufacture 
of steel ties will the next important development in 
the steel industry. Mr. Corey proceeds to observe :— 
‘In the discovery and fostering of new uses for steel, I 
think you will agree with me that the interests of the 

ilroads and the steel-manufacturers are identical. The 
manufacture of steel in this country, as you know, received 
its first great impetus through the use of steel for rails. 
Further growth resulted from the use of steel in ship- 
building, pipe-lines, tanks, buildi and, last, a great 
expansion from the introduction of steel cars. We con- 
fidently predict that the next great step will be the 
general introduction of steel slee to replace en 
ties. By the end of this year the Bessemer and Lake 
Erie Railroad Company expects to have in its tracks 
105,000 of these ties, which will cover 42 miles of track 
and weigh 9550 tons. This expenditure is based on 
experimental track laid by it in the fall of 1904, which 
has shown satisfactory results under the exceptionally 
heavy traffic of last year. In addition, experimental lots 
have been laid by about ten other companies. Your 
people are, no doubt, familiar with this subject, and the 
purpose of this letter is to ask if we may uot count on 
your co-operation in the successful working out of this 
problem, which will mean so much to us as manufacturers 








and to you as carriers.” 





| 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 23. 

Ur to yesterday the orders for steel rails for 1907 
delivery reached 825,000 tons, of which 464,630 tons 
were  Aoemesn rails, and 145,000 tons .were open- 
hearth rails, besides several other unclassified orders. 
The meaning of this phenomenal activity is that rail- 
road construction in the United States is to be most 
vigorously prosecuted throughout next year, a condi- 
tion which is indicated by the announcements of 
constructive enterprises in various portions of the 
country. There is a rumour current that an effort 
is to be made to erect an additional steel-rail mill ; 
but it is probable that sufficient capacity in rail pro- 
duction will be provided at.the new immense mill to 
be built on the shore of Lake Michigan by the United 
States Steel Corporation. Some details of this great 
enterprise have heretofore been given. It will be the 
model rail-mill of the world. Its location is ideal as 
to water transportation, in the getting of ore from the 
Lake Superior region, and coal and coke from various 
sources, and from the shipment of products to remote 
points at a minimum cost. 

A great many small orders are coming in for fabri- 
pi steel from cities throughout the country, as the 
constructing period has just set in. Very little busi- 
ness has as yet been done with San Francisco as to 
structural material, but it is understood that the in- 
tention of builders of large structures there is to 
employ steel in preference to other material to a very 
large extent. The builders are waiting upon the pas- 
sage of city ordinances which are intended to regu- 
late the height of buildingg. The demand for wire pro- 
ducts and nails has been very active along the Pacific 
Coast, and jobbers are sending in hurried orders. The 
pipe works of the country are again in the market 
ordering large quantities of material for pipe-iron to 
cover requirements arising out of enterprises for the 
transportation of oil long distances. Charcoal iron is 
also being actively bought, and prices have advanced 
for early deliveries. Quite a number of furnaces in 
Virginia and Tennessee have sold up into the third 
quarter of the year, and some northern furnaces are 
this week passing upon orders for basic pig involv- 
ing large quantities. The electrical plants and the 
steam-pump plants, as well as the larger- engineer- 
ing plants and foundries, have once more become 
active buyers of special grades of iron, in which 
quotations for prompt delivery have nominally ad- 
vanced slightly. 

A moulders’ strike throughout the East is inter- 
fering with the buying of foundry grades, and the 
disturbance may continue for some time to come. 

The bar-iron mills are all busy selling their output 
at customary prices. The tone of the market is very 
strong, and the inquiries that are arriving from day to 
day afford conclusive testimony of the existence of 
rather moderate stocks in the hands of the larger 
consumers. 

There are intimations all round that on account of 
the active demand for material for next year’s de- 
livery the prices are likely to be advagced on steel 
rails, Bessemer and open-hearth billets; and on steel 
bars. Sheet bars, which are selling at 28 dols. now, 
may be advanced for the third quarter. The profit 
is large enough now, but the demaud will enable the 
manufacturers to get a little more. The agricultural- 
implement interests are very busy. 





Tue ‘‘ New” Monouine Composinc-Macuink.—To those 
people who are interested in printing, and particularly 
mm that branch of the art which relates to. the setting of 
type, a little machine now being exhibited at 2, Breams- 
buildings, Chancery-lane, E.C.,.will prove of interest. 
This is the ‘‘ New” monoline composing-machine, which 
appears to have been designed chiefly for newspaper 
work. Its capacity of 27 ems of pica (44 in.) width of 
line is sufficient, it is claimed, for all the general demands 
laid upon composing-machines. An increase in the 

resent range of faces is intended, and special faces can 
be made to order. The capacity of the machine is from 
10 to 27 ems, pica line, and the size of the type cast is 
from agate to small pica. The machine will compose 
from 8000 to 12,000 ens per hour. The power required 
to drive it is about one-fourth of a horse-power, and the 
space occupied is 4 ft. by 3 ft. One line of type is cast 
at a time, and the matrices are formed of brass plates, 
which fall into their proper, positions as they are 
manipulated by the levers :rom the keyboard. After 
they are arranged from the keyboard, the matrices are 

ushed along a slide to a point opposite the casting- 
»0x, where they are justified. The type is then cast in 


the usual manner, by the molten metal being forced into h 


the moulds by means of a plunger. The cast line of type 
is then pushed along in front of cutters, which plane the 
side and back, after which it drops into a receiver, from 
which it may be withdrawn for use. After the type is 
cast the matrices are pushed back again towards the 


position they occupied when they were assembled, to a | j 


point where a simple and ingenious system of levers lifts 
them up and distributes them in their proper order ready 
for resetting. The action of the machine is very simple, 
and it is stated that the attention of a skilled mechanic 
is seldom required. 





THE CALCULATION OF FERRO- 
CONCRETE SLABS.* 


CONSIDER a section of a slab of width a reinforced 
solely on the tension side, having an effective thickness e; 
that is to say, e is the distance from the axis of the steel 
bars to the top of theslab (Fig. 1, below). Then the position 
of the neutral axis may be calculated on the following 
assumptions :—(1) That the steel can be replaced by an 
imaginary material having the same coefficient of elasticity 
as the concrete, its area being equal to that of the steel 


multiplied by the ratio = of the two coefficients of elas- 
ticity. (2) That the whole of the concrete situated in the 
tension side of the neutral axis is non-existent, or, rather, 
has no tensile strength. The ratio : may be taken as 20. 

If x be the distance of the neutral axis from the top of 
the slab, and 2 = the area of the steel, we have 


ax 
o = ’0N(e-2x . . 
2 ( ) 


(1) 
or 
— 22+ /40 2 + 40 2 ae 

a 


The moment of inertia of the slab about its neutral 
axis is 


e= 


I= a7" + 200(e-2)? a (2) 


whence we get for the maximum compressive stress on 
the concrete 
Is Me 
fc = 
= 3 + 202 (e — a)? 


where M is the bending moment. Similarly, the stress 
on Vd imaginary material with which the steel is replaced 


WL 
M (e—2) 
oe + 202(e—a)? 


(3) 


ax* 


dia (4) 


and that in the steel f , say, will be 
Ss = fl x Es =_ wh at = 
= OF + 20 2(e-2)" 


These results can be much simplified by substituting 


from (1). Thus (3) reduces to 
te = 
ax(e-Z) ” 
and (4) to 
_ M 
aa me's (6) 


°(-¥) 


The average stress on the concrete is half the maximum 
—that is, it is equal to 


a(e-2) 
3 

From these simplified formule it appears that the slab can 

be taken as equivalent to atruss having distinct top and bot- 

tom chords, the steel work forming the tension member, and 

the compression member being a bar of concrete of thick- 

ness x and width a, whilst the effective depth of the beams 


will be e— -< The maximum stress on the concrete 


will be double the average, which may be found by dividing 
the bending moment by this effective depth. This greatly 
facilitates the verification of the proportions of any 
pro design. 

rom the foregoing it further appears that a platform 
such as that represented in Fig. 2 may be calculated as a 
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beam, the effective depth of which is distance h of the 
centre of the slab from the axis of the steel rods. The 
average stress on the concrete is then This value 


a 
errs ip excess, but is reliable when the neutral axis falls 
outside the thickness of this slab—that is to say, when 


of <0 (ht) (7) 


From the expression already given for the average stress 
on the concrete and the maximum stress on the steel we 


ave 
a ee 

fe (average) e-2x 

from which it is evident that the position of the neutral 
axis can be obtained directly, once the ratio of the work- 
ing stresses is settled. The proportions will be most 
vantageous when both the steel and the concrete reach 
their maximum stresses simultaneously. In this case the 








"* Abridged from an article bv M. P. Caufourier in Le 
Genie Civil, Tome xlviii., No. 23. 





| fruit, and a fifth steamer is being similarly fitted. 


beam may be called a “normal” one. Taking for steel 
a working stress of 1000 kilogrammes per square cent. 
metre, and for concrete a maximum working stress of 
50 kilogrammes per square centimetre (equivalent to a 
25-kilogramme average) we get 
e 
2 
and the effective depth of the beam is 
_ Pee 
=a e 
3 6 
From this it follows that in the ‘‘ normal” beam the area 
of the steel work should be 
= ea 


z= 





e- 


or 1} percent. that of the concrete. The weight of the steel 
per square metre of the concrete in kilogrammes will then 
be numerically equal to e taken in centimetres. Further, 
we have for the bending movement M, which a slab 
1 metre wide can support 


M=f- 5 (measured in centimetres) 
ox > (measured in metres) 


= 10 ée? nearly, 


whence the bending moment (in kilogramme-metres) 
which a slab 1 metre wide of a ‘‘ normal” ferro-concrete 
beam can safely support is ten times the square of the 
effective depth taken in centimetres. 

Translated into English measures, these two rules 
become :—Weight of steel in normal slab per square yard 
= 4.61b., where d is the depth in inches of the steel-work 
below the top of the slab. A slab 1 yard wide can carry 


safely a bending moment = 5 foot-tons. 








MACHINERY FOR THE CoLontes.—The progress made 
with our exports of steam-engines and other kinds of 
machinery to the Colonies, during the years ending with 
1904 inclusive, was satisfactory, especially as regards 
general machinery, the values coming out as follow :— 


Year, eee General Machinery, 
£ 
1890. 1,234,906 2,859,936 
1891 . 1,297,480 2,651,402 
1892 924,353 2,615,898 
1893 1,019,295 2,762,168 
1894 8,053,341 2,487,586 
1895 . 990,427 2,871,414 
1896 . 1,332,608 3,869,137 
1897 . 1,112,683 3,543,253 
1898 . 1,334,147 3,909,634 
1899 . 1,527,539 3,717,732 
1900 . 1,465,516 3,319,732 
1901 2,099,604 4,011,366 
1902 2,830,678 4,517,954 
1903 . 2,969,874 5,000,526 
1904 . 2,266,829 5,290,255 


There would thus appear to be a Colonial preference for 
British steam-engines and miscellaneous machinery ; al- 
though, as the principal colonies grow in population and 
wealth, they will probably develop more mechanical in- 
dustry on their own account. 





Tue Royat Mari Stream Packet Company.—The 
Royal Mail Steam Packet Company, having lost its West _ 
Indian Mail subventions, is endeavouring to adapt itself 
to the altered circumstances with which it has to deal by 
launching out in other directions, and the fleet is being 
enlarged accordingly. The Araguaya, a twin-screw 
steamer, with a displacement of 10,200 tons, is to be 
launched this month ; she is to be employed in the South 
American mail service. The company has now four 
other twin-screw steamers—viz., the Amazon, 10,000 
tons ; the Aragon, 9441 tons ; the Ortova, 7945 tons ; and 
the Segura, 4747 tons. Altogether the company has now 
forty-two steamers, representing an aggregate burthen 
of 165,511 tons. The company is enabled to provide what 
is practically a weekly mail service to and from South 
America; and a cargo service to and from the River 
Plate has been maintained with encouraging results. 
The conveyance of ‘passengers and cargo from the 
United Kingdom and Continental ports to Cuba has 
been resumed, and is being gradually developed. The 
company has entered the Australian trade by ac- 

uiring the whole of the interest of the Pacific 

team Navigation Company’s Australian mail service, 
together with four steamers employed in it. The interest 
of the Pacific Company in the mail contract with the 
Commonwealth of Australia has been satisfactorily trans- 
ferred ; this contract, however, expires in 1908, and it is 
proposed to tender for the new service jointly with the 
Orient Steam Navigation paar ony Limited, Voyages 
to New York of the company’s West Indian Trans- 
Atlantic passenger steamers have been attended with 
encouraging roo oa and have been the means of stimulat- 
ing traffic between North America, the West Indies, 


| Colon, and South American ports. Four of the company’s 
| West Indian Trans-Atlantic passenger steamers have 


been provided with cold storage for the coaveyence of 

e 
receipts of the company last year from passage money. 
freights, Government contracts, postal services, armed 
cruisers, subvention, &c., were 1,458,971/., increased by a 
balance of 8274. brought forward from 1904, and 654%. 


| for interest and discount, to 1,473,7947. The navigation ex- 
| penses of the year were 932,455/. ; 
| for 27,6202. ; oil, deck and engine stores, and water for 


55/. In this total coal figured 


53,715/.; port dues, pilotage, charter hire, &c., for 212,129. ; 
expenses on ¢: and passengers, &c., for 272,772/.; and 
pay of officers and crews for 116,218/. 
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FIEGEHEN’S SAFETY DEVICE FOR JIB-CRANES. 


CONSTRUCTED BY 
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THE BEDFORD ENGINEERING 


Fig. 2. 


COMPANY, LIMITED, BEDFORD. 
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PorTaBLE cranes of all types depend upon their 
weight for stability when at work, and should cir- 
cumstances impose a greater tipping moment upon 
the crane than it can sustain by virtue of its weight, 
the crane will capsize, causing generally great damage 
and occasionally fatal results. The cause of the 
accident may be the handling of a load in excess of 
the capacity of the crane, lifted, with apparent 
security, lengthways of the track, but pulling the 
crane over an slewed at right angles thereto. In 
the case of cranes having jibs set at a fixed radius the 
greatest safe load is generally known, and can be 
me on the crane for the driver’s guidance, so that 

ere the chief danger lies in the underestimation of 
_. load tackled, or reckless slewing with a heavy 
oad. 

The case of derricking cranes is different, however. 

Here the tipping tendency is the product of two 
varying factors, and it is very unlikely that the driver 
will remember the precise safe load at any given radius, 
whilst the danger of underestimation is here the same 
as in the previous case. A step in the right direction 
is the provision of a simple indicator showing auto- 
matically the radius at which the jib stands, and 
simultaneously the safe load for that position. Even 
this does not get over the serious disadvantage of 
having to estimate the weight of the load, stopping 
short as it does at indicating, and not possessing the 
qualification, so essential in a safety device, of pre- 
venting the consequences of a mistake. 
_ We illustrate, in Figs. 1 to 4 above, an apparatus 
in which this further essential step has been taken, 
for it goes to the root of the matter by stopping the 
engines when from any cause the safe tipping moment 
on the crane is exceeded. It is shown attached to a 
standard pattern locomotive steam crane, where it 
occupies little space, and is easily applied; but the 
principle of the device is applicable to the control of 
any portable crane driven by hand, electricity, or 
other power. 

In the present instance it will be seen that the 
apparatus is primarily operated by the pull of one of 
the falls of the derrick chain attached to the short end 
of the top lever. The angle of this short arm of the 
top lever is the most essential feature in the device, 
for it is possible, by properly arranging this with 
regard to the gauge and capacity of the crane, to 
ensure that the appropriate safe load at any radius 
within the range of the jib produces a constant 
resultant thrust communicated by the further end of 


the lever to the spring-loaded piston of a dash-pot by | 
| year 1905 open 


the vertical links shown. The depression of this 


piston is thus the same when the limit of safety is | 
whole, work was steady and increasing until it reached 


reached at any radius. The construction of the dash- 
pot is shown by the sectional view. It is filled with 
glycerine, to render the action of the apparatus dead- 
beat, and insensible to mere jerks, such as occur in 
low ering, &c. 

A small valve of simple construction screwed into 
the top of the piston rises to its seat, affording a 
restricted opening for the flow of the liquid when the 
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piston is depressed by the load, whilst rapid recovery 
is ensured by the valve falling off its seat and uncover- 
ing a much larger hole immediately the load is re- 
leased. At the end of its travel—that is, as soon as 
the safe load is reached—the central plug of the 
dash-pot piston reaches and depresses the tappet 
of a small ball escape-valve contained in the adjusting- 
plug screwed into the bottom of the dash-pot. The 
throttling piston-valve to which this ‘valve is piped 
consists, as will be seen, of a cylindrical valve slidin 
across ports cut in the liner on which it slides, oa 
held open normally by a spring. The steam balance 
of the valve is ensured by the provision of small com- 
municating holes, as shown. 

The effect of opening the ball-valve in the dash-pot 
is to allow the steam to escape from the space on the 
left of the piston-valve faster than the deficiency can 
be made up through the vent-holes. The resulting 
fall of pressure in this end upsets the balance of steam 
pressure upon the valve, and it accordingly moves 
over to the closed ition, stopping the engines. 
Upon the release of the excessive load the ball 
escape-valve re-seats itself, and the equilibrium of 
steam pressure being soon established, the piston-valve 
returns to the full-open position under the pressure of 
the spring. 

The action of the device will thus he seen to be quite 
automatic, and, provided the limit of safety is not 
exceeded, the normal work of the crane is in no way 
interrupted. The construction of “the apparatus is 
simple and strong, the lever mechanism is quite 
loosely fitted, and needs no accurate alignment ; the 
piston-valve is also quite slack in the liner, as the 
small resulting leak is insufficient to drive the engines. 
Phosphor-bronze is used for both the ball-valve and 
the springs exposed to steam. It should be noticed 
that in no case would the failure of a spring used in the 
apparatus affect the safety of the crane. 

he apparatus is the invention of Mr. Edward G. 
Fiegehen, A.M.I. Mech. E., and the makers are the 
Bedford Engineering Company, crane-builders, Bed- 
ford. 





INDUSTRIAL NOTES. 

Tue forty-eighth annual report of the Associated 
Blacksmiths speaks more satisfactorily of last year’s 
work and progress than could have been expected. 
The record, it says, was satisfactory, although not 


| one of exceptional progress. *‘ The condition of trade 


favoured a prosperous year for the society.” ‘‘ The 

a with exceptionally bright prospects ; 
there was a slight set-back in the autumn, but, on the 
its full height of prosperity.” This is illustrated by a 
reference to the monthly reports: that for January, 
1905, reported the largest number of unemployed on 
idle benefit ; that for December the smallest in the 
year. As compared with the previous year—1904 
the average number of unemployed was much smaller 


| monthly in 1905, and in December the total was only 





a little over one-half that of January. In a series of 
tables the monthly branch returns are summarised and 
tabulated so as to show at a glance the number in 
receipt of unemployed, sick, and superannuation 
benefit, and the pay in weeks and days. These are 
further tabulated in a larger and more general table 
extending over forty-eight years. The general secre- 
tary was ,able to congratulate the branch officers upon 
the careful accounts sent to — office for the 
annual report. As these are carefully checked, 
any Overpayments are detected, and the branch has to 
refund the amount. In 1904 the sum of 17/. 12s. 5d. 
had thus to be refunded ; in 1905, only 5/. 16s. The 
time paid in the several benefits was :—Unemployed 
and dispute, 4116 weeks and 1 day; sick, 58494 
weeks; superannuation, 2639 weeks. The te 
was 12,604 weeks and 4 days. In this close way all 
the accounts are kept, and every lodge can test the 
figures in the annual report for itself, and, indeed, all 
the members in each lodge, for they have access to all 
reports, monthly and annual. 

he income tor the year 1905 was 7740/. 2s. 10d. 
The items of the total were: Contributions, 6346/. 
6s. 1d.; entrance fees, 63s. 16s. 8d.; interest on invest- 
ments, 660/. 3s.4d. The rest was made up of the 
usual levies for disputes, accidents, legal costs, benevo- 
lent grants, and hall rents. There were no unusual 
levies in the year. The expenditure is itemised under 
twelve heads, the total being 51217. 12s. 6d. for 
various benefits; previous year (1904) 5792/. 6s. 6d. 
The cost of disputes was heavier than usual—namely, 
2187. 19s. 4d.; in the previous year, 2/. 12s. 6d. The 
aggregate expenditure amounted to 6212/. 13s. The 
gain in funds in the year amounted to 1227/, 9s. 10d., 
of which 660/. 3s. 4d. were from investments. The 
total balance in hand at the close of 1905 was 
24,4967. 14s. 10d., or at the rate of 8/. 15s. 6d. per 
member. But though the financial operations of the 
union were fairly satisfactory, there was a slight 
loss in membership. It was only 25, but this in a 
small union is felt. Of course, there are a large number 
of smiths in the Amalgamated Society of Engineers, 
and there are other local societies of smiths. The 
disputes were generally few and unimportant, except 
that at Barrow, where the union thoy ht that a prin- 
— was at stake and fought forit. The report natu- 
rally refers to the Labour gains at the recent General 
Election, and to the Labour legislation which is 
expected to follow. It is expec that the current 
year will be favourable to labour generally, in trade as 
well as in legislation. 





The twenty-seventh quarterly report of the General 
Federation of Trade Unions is again able to announce 
considerable additions to the membership and a large 
increase of funds. The aggregate increase in member- 
ship during the last nine months has been nearly 
100,000. The increase in funds during the quarter 
was 6946/. 13s. 1d. This, added to the previous total 
of 125,331/. 16s. 6d., brings up the aggregate reserve 
fund to 132,278/. 9s. 7d. Among the larger unions 
that have recently joined are the Boiler-Makers and 
Iron-Shipbuilders and the United Kingdom Associa- 
tion of Pattern-Makers. It is ex that at the 
annual meeting in July next other affiliations will 
have been completed. The income last quarter was 
84741. 3s. 5d.; the expenditure, 1527/. 10s. 4d. The 
interest on investments alone brought in a total of 
14627. 3s. 3d., or only 65/. 7s. 1d. less than the total 
expenditure. It was feared by many employers and 
not a few writers and other public men that the 
creation of this huge federation would lead to more 
turmoil in the labour world, and that great strikes 
would inevitably result.’ Happily, so far, this has not 
been the case. The aggre spent in dispute 
benefit in the quarter was 1113/. lls. 3d. The total 
management expenses, salaries, deputations, com- 
mittees, rent, printing, stationery, a and 
other items only amounted to 419 ds. I - out of 
which the printers’ account alone was 150/. 15s. 6d, 
The larger sums a out to trade unions as strike pay 
were :—Boot and Shoe Operatives’ Union, 202/. 15s. ; 
Gasworkers Union, 160/. 16s. 3d.; Lace- Makers 
Union, 124l. 15s. ; Brassworkers’ Union, 111/. 7s. 6d. 
The others ranged from 69/. to 4/. In all, twenty-four 
unions participated in the total spent. It is most 
fortunate that none of the threatened great strikes 
took place. 

With reference to the Clyde dispute relating to the 
vo payment of wages, the Federation was repre- 
sented at the conference held with the employers on 
March 26 last, and the report gives a fairly full account 
of the proceedings—perhaps the only published report 
obtainable. At the meeting it looked as if there 
would be a gigantic struggle. However, before the 
time expired for the strike to take place the employers 
conceded weekly pays. There were twenty-one trade 
unions involved in the dispute, so that a very large 
number of men might have been on strike, or locked 
out, had there been no settlement. All the important 
facts connected with the movement are here given. 
Other trade movements are reported, and notes are 
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given of new organisations. Preparations are being 
made for a reception of the German Trade Unions’ 
Federations. There is also a note on ‘‘ Labour 
Bureaux ;” the Federation is not favourable to them. 
It thinks that they have a tendency to ‘‘ degenerate 
into cheap-labour-supply bureaux.” The Government 
report thereon, just published, = appears 
unlikely that at present they (the labour bureaux) can 
be of much service to the members of a well-organised 
trade union.” The prejudice against the labour bureau 
in this country originated in connection with the 
first association of the kind known, which was, in 
fact, intended to supply ‘‘ free labour” to employers 
during a strike. The promoters and founders defended 
it on those grounds. 

The Compensation Bill is making progress in Com- 
mittee, and some remarkable amendments have been 
carried against the Government. The extension of 
the clauses will render it more and more necessary to 
broaden the base of insurance so as to cover all risks 
at a moderate premium. Whether the Government 
can undertake any such responsibility by a national 
scheme or system, or whether the great companies 
will rise to the occasion, remains to be seen. 


Fair progress is also being made with the Merchant 
Shipping Bill. But Mr. Havelock Wilson’s proposal to 
exclude Lascars from British ships is not acceptable. 
His more modest request to have a language test is 
not unreasonable, It is essential that the men should 
know the language in which orders are given, cer- 
tainly to the extent of knowing all the words used 
usually in manning a ship. Of course, Mr. Wilson 
only pe gerne the question from the British seaman’s 
point of view. He is a — sailor, has sailed 
in all sorts of ships, and on all seas. His desire 
is that the British seaman shall be well treated, well 
fed, and well cared for ; but he knows that there are 
limitations even to beneficial legislation. The treat- 
ment of the British sailor has been improved vastly 
since 1870, and for twenty years previously much had 
been done. The British sailor is brave in danger, but 
he needs safeguards to prevent disaster. These are 
being given with no grudging hand. 


King Edward is the most tactful of monarchs. 
He knows what to do and what to say, and when to 
do or say it. It is doubtful whether any monarch in 
any country or age can boast of being his equal. His 
attendance with the Queen on Saturday last to per- 
form the ceremony of opening the spacious new offices 
of the Hearts of Oak Friendly Society in the Euston- 
road shows his interest in thrift and self-help, as is 
further evidenced by his long membership of and high 
official position in the Freemasons. The Hearts of 
Oak was established in 1842, the club-house being a 
small tavern called the ‘‘ Bird in Hand,” in Lon 
Acre. There it continued to hold its meetings an 
transact its business for many years, until, in fact, it 
had outgrown all the accommodation which the tavern 
could provide. It has no branches, but it now has a 
representative system of its own for the government 
of this great central body of over 281,290 members. 
Its yearly income is 670,464/., and its accumulated 
funds 3,239,0787. Since its establishment it has paid 
in benefits an aggregate of 8,041,123/., as follows :— 
Sick-pay, 5,571,842/.; lying-in claims, 1,235,349/. ; 
funeral benefit, 1,119,467/.; other benefits, 114,465/. 
This is a good record. The conditions of membership 
are stringent, but the benefits are large. Miners are 
not admitted, and the member must be under thirty 
years of age when he joins. The contributions per 
member last year amounted to l/, 18s. 3d.; sick 
benefit is 183. per week. It has kept itself select by 
its stringent rules; small tradesmen and the higher 
grades of mechanics, clerks and others largely patronise 
it. The Royal ceremony will enhance its popularity, 
and doubtless increase its membership. 





Numerous inquiries by Royal Commissions have 
been made regarding mines and miners during the last 
62 years, and now another is appointed ‘‘to inquire 
and report on certain questions relating to the safety 
and health of miners and the administration of the 
Mines Regulation Acts. The first Commission, whose 
report is dated 1842, led to the prohibition of 
children and women in mines, and to the regulation of 
boy labour underground. Prior to that, men and 


women, almost in a nude state, worked in the coal-|§ 


mines, and children of both sexes from the age of four 
years and upwards. This is soreported in the official 
report. Numerous other inquiries have since been 
instituted, some of them costly, and of long duration, 
the result being a series of voluminous reports. Very 
little complaint was ever made as to the constitution 
of those Commissions, and since 1874 a practical 
miner has been included. The present Royal Com- 
mission ‘‘ goes one better.” It includes three Labour 
Members of Parliament, all miners, three mineowners’ 
representatives, two experts, an official from the 
Home Office, and Lord Monkswell as chairman. The 


character and experience of the men thus appointed 
is a guarantee for the work being well done, thoroughly 
and fairly, in the interests of all concerned, and of the 
public. The terms of reference are very wide indeed, 
and no doubt experts will be examined on points of 
d.fficulty during the inquiry. It is to be hoped that 
it will not extend over several years, as some Commis- 
sions have done. But the work is important and 
ought to be thoroughly well done. The result might 
have the effect of saving life and property, of prevent- 
ing disease and injury, and of a better administration 
of the Mines Regu tion Acts. This is Labour’s 
greatest chance. It cannot complain of the composi- 
tion of the Commission. Wales, the Midlands, and 
Scotland are specially represented by the three 
members appointed, who also worthily represent the 
whole mining population. 

Some 300 boiler-makers employed at the Brighton 
Railway Works went on oul on Thursday in last 
week, alleging that boys were given men’s work to do 
at a lower wage. Subsequently, it is said, all the 


struck in sympathy. At date of writing there is no 
information as to negotiations for a settlement. 





The drivers and conductors of the ‘‘ Vanguard” 
Omnibus Company recently sought an interview with 
the management, which, it is alleged, was refused. 
They then formulated the following terms and condi- 
tions :— Weekly wages basis, 7s. 6d. per day of 9 hours 


day of 134 hours, with 14 hours for meals; pay, 10s. 10d. 
and 9s, 24d., and no bonus. No long day of 17 hours ; 
full days to be paid in case of breakdown ; abolition of 
the tip system and of punishment for low earnings ; 
when the car is in garage the driver to be paid 7d. 
— hour, conductors 6d. per hour ; victimised men to 

reinstated ; lost tickets to be paid for at 6d. per 100. 
The men, not having had their f swe granted, went 
on strike to the number of 350 last Sunday. On Wed- 
nesday, however, they returned to work. 

The trade-union carpenters and joiners of Sunder- 
land have called upon the Corporation to cease to 
teach joinery in the technical schools. They allege 
that their employment is jeopardised by so many lads 
obtaining a knowledge of the work. Of course, all 
trades could make the saine declaration, and thus 
prevent technical instruction altogether. But work- 
men have nothing to fear from properly qualified men ; 
there are not too many of them in any trade. It is 
the incompetent that are to be feared. 


Activity is slow to develop itself in the iron and 
steel trades. There is dulness, no doubt, but the 
outlook is not bad. Users of iron and steel are busy, 
and are getting busier still, so that a good deal of 
material is needed and obtained ; but there is quietude, 
even lassitude, in the market. 


Sir James Kiteon, M.P., signalised his reception of 
the freedom of Leeds from the Corporation by giving 
a holiday, with full pay, to the whole of the 1700 
employés in his firm, with 5s. extra to each man and 
2s, 6d. to each lad. In his speech he said that there 
were men in the firm of from thirty to forty year,’ 
standing ; they seldom gave any notice to leave to 
apy workman. 





The application of the North Wales Miners’ Fede- 
ration for an advance of 5 per cent. was considered by 
the Conciliation Board last week, and was refused. 
The colliery-owners admitted that trade was better, 
but prices did not allow of an advance a‘ the present 
time. 





The Northumberland miners have again by vote 
decided not to join the National Federation of Miners. 
This continual agitation is not good for the peace of 
the association, for it stirs up strife and discontent. 
The federation area is large as it is, practically cover- 
ing all the coal-fields in England (except Durham and 
Northumberland), the whole of Wales, and Scotland. 
But, of course, the underlying question is the Miners’ 
Eight Hours Bill from toa to bank. 








Rounp ENGLanp 1N A Motor-Boat.—The 9-ton motor- 
boat Napier-Major started on Monday, the 7th ult., for 
a trip round Great Britain. We have received from Mr. 
. Edge an interesting account of her journey to 
Inverness, written by one of the crew. It was intended 
to make a non-stop run from the Thames to Inverness, 
but owing to weather conditions detailed in the account, 
this was found impossible. The Napier motor never 
stopped except when shut down in port or at anchorage, 
and worked without a hitch, the safety of the boat and 
crew depending on its continuing to do so when running 
before the gale into Inverness. On the 18th ult. the 
Napier-Major was about half-way through the Caledonian 
Canal, and reached the south-west end of the canal on 
the 19th. She proceeded thence to Liverpool, for the 


Yacht Club. 
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SOLID ROLLED-STEEL CAR-WHEELS AND 
TYRES.* 


By Peter EyermMANN (Benoit, Wisconsin). 


In the winter of 1899 the author, while visiting Pittsburg, 
had the opportunity of becoming acquainted with Mr. C. 
T. Schoen, the Nestor of the American pressed-steel car 
industry. The subject of using chilled cast-iron wheels 
was discussed, in connection with the statement that this 
type of wheel was not sufficiently strong to meet the some- 
what rigid requirements of the well-known 100,000-1b. 
capacity pressed-steel cars. It happened that the author 
had made all the necessary scientific calculations for the 
manufacture of the disc-centre rolling-mill at Hirde, in 
Germany, in 1898. The result had not, however, given 
complete satisfaction, because, to begin with, there was 
some difficulty in making the contractor understand pre- 
a was necessary. The rolling-mill at Hirde 
had m constructed for the pur of rolling centre 
discs only, and was not designed for rolling solid wheels 
with flanges. The author pointed out to Mr. Schoen that it 
would be advisable for him to equip his steel works with 
plant for rolling solid-steel wheels with flanges ; and, 
feeling sure that no difficulty would be experienced in 
esigning a better rolling-mill than the one which had 
formed the basis of the earlier experiments in Hirde, he 
offered to furnish Mr. Schoen with all the necessary 
ae, amongst which were drawings of the earliest 
form of the present standard new American rolled-steel 
wheel with flange. 

The offer was not at the time favourably received, and 
some doubt was expressed as to the possibility of achiev- 
ing the result. Seberqueutiy, when applying for patents 
on this system, it was found that similar ground had 
y been covered in France, as well as in the United 
States, in the manovfacture of solid rolled wrought-iron 
wheels, while it may also be worth while, in this connec- 
tion, to refer to Krupp’s method for the manufacture of 
wrought-iron centres by coiling. The use of rolled wrought- 
iron centres never, however, made much headway in 
America, where the tyred wheel is almost exclusively 
used for passenger cars. 

Fig. 1 shows a section through such a wheel with a 
pressed-paper hub, the latter being intended to obviate 
the rattling noise, which would otherwise prove so great 
@ nuisance in passenger cars. This method is used in the 
well-known silent Pullman sleeping-cars. 

In dealing with the technical part of the subject, some 
reference may be made to the manufacture of chilled-iron 
wheels, which has pay ses | at the present time into an 
enormous industry in the United States, where many fac- 
tories are turning out from 300 to 1000 or more wheels per 
working day of twelve hours. The chilled cast-iron wheel 
(Fig. 2) is a distinctly American product, and is almost 
exclusively used on all freight cars, and is sometimes used 
also on tenders and even on locomotives. 

The mould in which the wheel is cast is formed of a 
mixture of sand and metal. The hub and the central 
portion are cast in sand, while the tread of the wheel is 
cast in the metal portion of the mould. The tread is 
chilled to such a degree of hardness that it cannot be 
touched by ordinary tool steel. In order to overcome 
uneven contraction, resulting from shrinkage in cooling, 
the wheel is removed from the mould as soon as it 18 
sufficiently cool to permit handling. It is then placed 
in an annealing pit, where it remains for several days, or 
until all tendency to fracture owing to internal stress has 

m removed. The wheel is then submitted to a drop 
test. Theonly finishing work required on these wheels is 
the truing up of the hub and of the hole for the axle. 

There are two distinct modes now in vogue for the 
manufacture of these cast-iron wheels. The first, and 
earlier method, is based on the use of skilled hand- 
labour; and the second, and more modern, on the em- 
ployment of machine-made moulds. A _ typical plant 
employing the first method was described in detail in the 
American technical Press. + : ‘ 

The general arrangement of such a plant is shown in 
Fig. 3, which represents the new factory of the Penn- 
sylvania Railroad at South Altoona. A most interest- 
ing feature of this installation is the-continuous p 2 
of the metal from the cupola to the annealing-pit. Bach 
operation is carefully timed, and follows in its proper 
sequence, thus contributing to a steady and continuous 
production even in cases where no moulding-machines 
are used. The most perfect development of the system 
is, of course, the employment of electrical machinery for 
handling the material. : 

The scheme of operations is as follows :—One moulder, 
assisted by two helpers, is able to finish twenty-five 
moulds in half a working day, and the rest of the time 
is taken up ia pouring, cleaning, removing, lowering the 
wheels into the annealing-pits, storing, and shipping. 
The pouring is done from two cupolas for each set of four 
ladles, and one ladle holds just sufficient metal for one 
wheel. The standard weight of each finished wheel is 
between 700 Ib. and 800 Ib. = 
The cleaning is carried out as follows :—The hot w hee 
is removed from its mould, and the scale and sand are 
knocked off. Electric hoists of special construction, 
furnished by Powling and Harnishfeger, are provided, 
in order to handle each mould and each wheel. a 4 
annealing pits are arranged in rows of twenty-five, eac ; 
capable of holding twenty wheels. The warehousing h 
the finished wheels is provided for at one end of eo 
building, and a platform, 38 ft. wide, runs along t - 
entire - th (602 ft.), thus ensuring easy loading = 
trucks. The average output of this plant is, therefore, 
approximately twenty-four wheels per day for every 


* Paper read before the Iron and Steel Institute, May 
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three workmen employed, which is a fairly good result 
in places where labour can be cheaply obtained. 

Another up-to-date foundry for the manufacture of 
chilled cast-iron wheels is that of the Americin Car and 
Foundry Company, at Terre-Haute, Indiana. The 
manufacture of wheels at this factory is carried out in 
accordance with the second method mentioned above— 
namely, the employment of machine moulding. Con- 
tinuous moulding and casting appliances have been in- 
stalled, and have resulted in greatly reducing the labour 
charges and increasing the output. Castings made in a 
machine-made mould are vastly superior, as regards 
their exterior smoothness, to those made in hand-made 
moulds. A car-wheel, like the fly-wheel of an engine, 
requires a uniform distribution of metal in order to 
secure as nearly — a balance as possible. 

The system of operating this plant closely resembles 





















operation, it may be seen that the cast-iron wheel is now 
produced by the most highly-skilled and ingenious 
methods, and it would almost seem that the limit of 
improvement has been reached; but, as industrial pro- 
gress never stands still, the author is of opinion that 
before long the iron wheel will have been replaced by the 
s‘eel wheel, and that the proposals made seven years ago 
to Mr. Schoen are within measurable distance of super- 
seding the present methods of manufacture. 

According to Mr. E. P. Watson, of Elizabeth, New 
York, cast-iron wheels were largely in use as far back as 
1850, but they proved so untrustworthy owing to shrink- 
age strains, breakage of the flanges and fractures in the 
hub, that they were regarded as highly dangerous. An 
attempt to remedy this state of affairs was sought in the 
introduction of wrought-iron wheels, and the type ex- 
perimented upon was that of a solid disc of convolute 











— dimensions of the flange is limited by track con- 
itions. 

The next development in the manufacture of wheels was 
the tyred wheel. Cantnes for these wheels had, as already 
described, been made solid, or had been fastened to- 
gether by riveting or by welding. The usual practice 
in Europe is to tyre the centres, or discs, in the manner 
shown in Fig. 4. The tyre is fastened to the centre by 
means of a ring which is sprung in the grooves of the 
tyre, and the a at the back of the tyre are - 
mered down. The dotted line in the figure shows to 
what extent wear may bs allowed before it is necessary 
to replace it by a new one. The standard tyre is generally 
3in. thick, and may be worn down to a thickness of 1 in. 
Such tyres are, however, sometimes more dan us than 
chilled solid wheels, in so far as they are liable to crack 
or to wear loose. To obviate some of the dangers at- 
tending this, nickel steel, having a tensile strength of 
130,000 lb, has n on some cars in Germany. 
By these means confidence has been to some extent re- 
stored, although the cost of manufacture has in- 
creased. ‘ 

The procees of manufacturing cast-steel centres, either 
solid or with spokes, is sufficiently familiar, The centres 
are forged with dies under heavy steam-hammers. The 
iron used in their manufacture has a tensile strength of 
45,000 Ib., and an elongation of 25 per cent. in a 2-in. 


Fig 6_ 
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that of the last, except that skilled 1.bour is entirely dis- 
peseed with, its place being taken by the machine. 
ngeniously ecnstructed cope and drag moulding - ma- 
chines, invented by Mr. T. G. Johnston, of Detroit, have 
been installed, and are producing excellent work. No 
rtion of the operation of moulding requires more than 
alf-a-minute, and an output of 30 to 35 wheels per hour 
has been already reached. In casting, two finished moulds 
are placed upon a movable truck, which passes beneath 
8 ladle containing about 5 tons of metal. A mechanical 
sand-handling equipment is one of the most important 
adjuncts to this works, a detailed description of which 
has appeared in the Jron Age.* The output of this plant 
amounts to about fourteen or sixteen wheels per operative 
per diem—a noticeable increase as compared with the out- 
put of the foundry first described. In estimating the 
relative econcmy, we have necessarily to add the cost of 


installing, running, and maintaining the machinery. existing specifications are based on the requirements for 
F t Oi ipti i tual| wheels of 60,000-Ib. cars, estimated to last for four or 
Mater: ~ —~ es wistetececie.cton: five years. It has now been suggested that this period 





* Januar y 4, 1906. 


section provided with a flange. The ottomngt failed, how- 
ever, owing to the improper treatment o 

from which this wheel was to be made. 
cast-iron car wheel is not sufficiently good to meet the 
modern requirements as to speed and wear may be seen 
by the increased stringency of the 
down by the railroad authorities as to the acceptance of 


wheels of this type, and by the concern evinced by car- 
builders interested in this branch of manufacture. It has 
been stated that many railroad officials have ex ed 


doubts as to the advisability of using cast-iron wheels at 
all for cars of 100,000 Ib. capacity and upwards. 


should be reduced to two years, w 
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section. 
forged wrought-iron centre made of this material, and 
supported round the tyre, withstood ten blows from a tup 
weighing 2290 Ib., falling a distance of 5 ft., and striking 
on the hub, without showing any signs of fracture. 
There is no doubt that these wrought-iron centres are 
superior to cast-iron centres, although it is doubtful 
whether it pays to make them. The dust which accu- 
mulates round the spokes is a nuisance, which is specially 
noticeable in the case of street railway cars. 











It his been noted that a 33-in. wheel with a 


Within the limits of this paper it.is only possible to 


deal briefly with wheels having forged centres. Various 
methods and ingenious appliances have been used in this 
branch of manufacture, and great improvements have 
been made, but a wrought-iron solid-centre wheel with 
tyre can never equal a solid-steel wheel, and even forged- 
steel wheels finished with solid flanges cannot equal a 
rolled-steel wheel with flange. 


A tyred steel wheel with a solid wrought-iron centre 


is better than a spoke wheel as regards the dust nuisance, 
and also presents certain advantages over a wheel with 
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a cast-iron centre. In each of these instances the wheels 
are composed of at least three parts fastened together, 
while each part is made of some special quality of metal. 
The question may be asked, ‘‘ Why not use one 

quality of metal throughout, and make the wheel in one 
piece” Before rolling-mill practice had developed to the 
extent of providing suitable mills strong enough to roll 
high-grade steel, there might have been some reason for 
making solid forged wheels. An interesting method of 
manufacturing wheels of this kind was described in 1905 
in the Iron Age.* In this method ingots of the shape 
shown in Fig. 5 were cast, and subsequently pressed in 
four dies to the shape shown in Fig. 6, the forging pro- 
eeding from the inner centre to the outer. The finished 
line for the tread was put on the blanks in a rolling-mill. 


Fig. 10. 





















preferable. Even this is, however, by no means the ideal a rough, unfinished, cast-steel centre as it is to make a 


be allowed in the case of —) 


instead of concentrically, which is the result of rolling. 





wheel, inasmuch as when the forging operation has ex- 
tended to the formation of the tread, the tyred portion 
is considerably weakened. The reason why this is so|in Austria, where, notwithstandin 
arises from the fact that the action of the forging press 
has a tendency to cause the fibres (if thisexpression may 
to set themselves radially 


Another method employed at many car-wheel works, 
and similar to that in use at the Standard Steel Works, 


consists in casting a steel wheel to the shape shown by | modern steel works in Europe in w 
the outside line in Fig. 7, and subsequently finishing it, , taking for this purpose some drawin 
by a hammer or press, to the shape shown by the inner , Henrik 
line. To this method vee i 

as was previously advan 


be urged the same objection 
—namely, that the real centre 


| finished rolled wheel direct from the ingot. The author 

recalls an instance concerning a steel wheel-casting plant 
the excellent reputa- 
tion it enjoyed for the quality of the steel, the wheels 
had to remain eight days in an annealing furnace before 
they could be used successfully. 

The mode of manufacture and the relative advantages 
and disadvantages of non-solid wheels having been dealt 
with, the author will now describe the ae current in 

eel-rolling mills, 

1 es published by Mr, 

V. von Z. in a paper read before the Franklin 
| Institute of ee iy eg on February 25, 1904. It may 
be noted in passing that the drawings for this rolling-mil] 
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Mr. T. H. Baker, of the Solid-Steel Tool and Forge Com- 
pany, of Pittsburg, Pennsylvania, was the inventor of 
this process, and has desigued a very ingenious heavy 
hydraulic press for the forging of these cur-wheels. __ 

A somewhat similar methoc is in use at the American 
Car and Foundry Company’s plant at Duquesne, Pennsyl- 
vania, where it has given good results. The company 
has also been employing for many years a method invented 
by Mr. H. W. Fowler, the process being clearly shown 
in Fig. 7, The outer line shows the cross-section of the 
tyre portion of the solid steel blank as cast and previous 
to rolling, while the inner line shows the section of the 
finished rolled wheel. In the author’s opinion this wheel 
is not so satisfactory as the one made by Mr. Baker’s 
method, inasmuch as the centre of the Fowler wheel is 
cast, whereas the author believes a forged centre to be 


* September 7, 1995, 








is cast. A finishing cut through such a wheel appears at 
first inspection solid, as shown in Fig. 8, but to a ya 
tised eye it will appear more like Fig. 9. By drilling 
holes a and b, % in. in diameter in the cast-steel blank, as 
shown by the dotted lines in the figure, flaws, as shown 
by the black markings, have been detected after the 
rolling process. This proves the value of subjecting the 
wheel to the action of the rolls, by which the tyre por- 
tions are pressed strongly together. It is true that a 


contrary view of the origin of these defects may be taken, | n § 
2 | Unendahl, now chief engineer of 


and that they may regarded as defects arising from 
blow-holes in the cast blank. Everybody familiar with 
the difficulties of making sound steel castings will appre- 
ciate the statement that it is almost as expensive to make 
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were made by the author, although the United States 
patent was taken out in August, 1902, by Mr. Loss, on 
the strength of some ingenious but non-essential varia- 
tions in the design. 5 

Fig. 10 shows a vertical section of the forward end of 
the mill as patented by Mr, Loss, and in u-e at the works 
of the Schoen Steel-Wheel Company, at McKees Rocks, 
near Pittsburg, Pennsylvania. The author, as already 
mentioned, had made the calculations for a similar mill 
at Hirde, in Germany, as far back as 1898, Mr. Otto 
Messrs. Paul Schmidt, 
and A Desgraz, Hanover, having been responsible for 
the detailed drawin; This mill, however, only made 
centres, and no solid wheels with flanges. The author 
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had pro the adoption of the movable tread-shaping 
back roll as shown in the sketch, in the winter of 1899, in 
an interview with Mr. Loss in ey and a second 
“auxiliary” roll (Fig. 10, 54) was added later. This roll 
is, however, unimportant, or, more a ae A speaking, 
not required, as has been proved at the rolling-mill of 
similar construction at the works of the Standard Steel 
Compsny in Burnham. This rolling-mill was imported 
from Germany, and was laid down by the Baldwin Loco- 
motive Company, of Philadelphia, the drawings having 
been made by the author’s draughtsman, Mr. O. Renz. 
Mr. Vauclain read a paper on the subject at the Franklin 
Institute on December 1, 1904, but omitted all mention of 
the fact that it was the design and invention of the 
author. The general outlines of the mill, consisting of 
the top frame and the main bed-plate (1, Fig. 10), origi- 
nated about 25 years ago in France, and were afterwards 
introduced into Germany. The function of the rolls is 
practically the same, whether rolling flat centres or flanged 
wheels, but it was apparent to the author that a stationary 
back roll (41), as adopted at Bochum and Hirde, would 
not be practicable for flanged wheels. He, therefore, 
made the flanged roll (a, Fig. 11) movable, and invented 


Fig.¥8. (C) 
GY & N | A. B. C. D | Bi F. 
¥ WV Size of  test-) | 
(D) piece in.|2X.619 2x .619 2x .619/2 x .619 
8 Elastic limit, Ib.| } 
S per sq. in. ..| 52,600 50,600) 50,300! 52,000) 
Ultimate | 
N ° stresses, Ib. | | 
WN per sq. in. ..|121,000 124,600 126,600|121,300) 
Elongation, p.c.; 10 10 2 | 
Reduction of) | 
E) area.. pc.| 13 12 | 19! 16 
SS Analysis. 
Carbon.. p.c.| .620) .614 | .610; .614 |.602).608 
Silicon... ,, | .267 | .268 | .268| .270 |.265| .265 
Phosphorus ,,_ .041 042 «=.043 | 042 | 044) .042 
SN Manganese ”| .96 | : | 87 | .91 |.80 |.86 
SS Sulphur » | 062 .048 .050 -052 | 051.048 
. Cas , hleR oe col. ere (9948 ”) 
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the shape for the single converging roll (b). The rolls c 
and } are complementary, the rolls d and e being idlers, 
intended to limit the lateral flow of the metal in the rim, 
and to form and finish its ed Fig. 12 gives a plan of 
the rolling-mill at McKees ss viewed ons above. It 
will be seen that the operating levers (28) which are 
fastened to the shafts (27) act on the links (25, Fig. 15) in 
a central line lying between the upper and the lower plate. 
These links take up the entire pressure of the supplemen- 
tary rolls (7). The electric motor (40) supplies power for 
ths operation, and the thrust-bearing (33) has to carry 
the horizontal strain in the shaft (32). i 
clear from the foregoing that the top frame in this 
type of mill is designed to fellow the direction of this 
force. The author has effected some improvements in 
‘s mill, for which German and English* patents have 
n granted. Fig. 13 is a diagrammatic view of the 
ented arrangement for adjusting the rolls in wheel 
roiling-mills, as adopted at Burnham, Pennsylvania, with 
<cellent results. As may be seen from Vig. 12, the 
cortral axis of the pressure shaft (32) is parallel to the 
cutral line of the wheel. There is only one screw, 
«i though Fig. 13 shows two—g; and g:—which are sym- 
metrically arranged, in order to allow the relatively heavy 
-ogree of power for adjusting the rolls to work equally on 

*h sides, By this means, the'side presenres in neve 
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th 
be 
ps 





og 4 compensate each other. It may be also noted 
that the earliest mill of this kind in Hirde did not 
the motors (53 and 65), as in Fig. 12. the motor 
and gear (65) being an addition of no importance. The 
author introduced the motor (53) for the purpose of 
operating the tread-roll at the mill in Burnham. 

Two further details of importance which the author in- 
trodu may likewise noted. Fig. 14 shows the 
tread-roll (41) referred to, turning round the stationa 
shaft (76) in the movable carriage (42). The two small 
idler rolls were pl in order to steady and centre the 
main roll (41), thus taking up all the turning stresses from 
the shaft (76). The details of the idler rolls are shown, 
and the eccentric and the worm-shaft is a modi- 
fication introduced by the author. A front elevation of 
the McKees Rocks mill is shown in Fig. 15, and it*will 
be observed that no portion of the mill is below the 
general floor-level. 

Before entering upon the subject of the most recent 


tyre-rolling mills. The tyre-mill, as is well known, is a 








* No, 19,492, 1902, 


much older device than the wheel-mill, and the old- 
fashioned type of tyre-mill with an hydraulic-pressure 


mills, it might be of interest to refer briefly to modern | 60,000 Ib. 


upper end, where impurities segregate and blow-holes 
are likely to occur, being discarded. This leaves three 
blooms of solid, hom eous steel to be worked up into 
tyres. At this stage the ingot is handled _s powerful 
and ingenious manipulator, built by the Wellman-Seaver. 
Morgan Company, of Cleveland, Ohio. Three sections 
of the ingot are selected for making into a corresponding 
number of tyres. ; 

The steel used for making tyres in American prac- 
tice usually approximates to the following chemical 
composition :— 


Per Cent. 
Carbon ... 0.65 to 0.75 
Phosphorus 0.05 ,, 0.20 
Silicon ... ne a he oon A os 
Manganese ne ee ae ... 0,50 ,, 0.70 
Seller. OME 


The tensile strength is about 120,000 Ib.; the elastic limit, 
, ; and the elongation in a 2-in. section about 
15 per cent. The German tyres seldom contain more than 





0.25 of carbon. i 
Many types of tyre-rolling mills have been con: tructed 
































cylinder in front of the outside tread, is familiar to most 


people. It might be well to distinguish the product of 
this type of mill as a solid-steel tyre, in contradistinction 
to the welded tyre of earlier days. Mr. F. W. Harbord, 
in the latest edition of his classical work on steel, notes 
that the earliest tyre-mill installed in Great Britain was 
laid down in Manchester in 1842. : 
The manufacture of steel tyres usually commences with 
the type of ingot shown in Fig. 5. ese ‘‘cheeses” are 
heated and hammered or pressed down, which upsets 
them and enlarges the diameter of the blank. A hole is 
then punched and a ring formed, after which the blank 
is removed to a second hammer. The anvil of this 
hammer has a nose projecting from the upper surface, 
and the ring is hung and hamm out to a suitable 
diameter to go through the tyre-rolling mill. Thenumber 
of heats varies, of course, with the diameter and thic 
of the finished product required. The author has inspected 
numerous tyre plants, both in Europe and in America, 
and considers that the plant of the Standard Steel Works 
at Burnham is one Ay the most up-todate and best 


equipped in the world. It must be admitted that their | rolled tread and 


heavy mills are of the older type, but an admirable 
system of manufacture has been adopted by Mr. A. A. 

jtevenson, superintendent. The steel tyres 
are made from the best grade of open-hearth steel, and 
are of excellent workmanship. The ingots from which 





the tyres are made are cut to the requisite lengths; the 








from time to time, and a very interesting patented 
American mill of this description is one in which the 
vertical shaft of the main driving-roll is bevel-geared to 
the steam-engine shaft. This a ment is in common 
use in all tyre-mills, the only variation being that some 
builders place the engine below the floor level. 

Another form of mill is the author's electrica tyre- 
rolling mil), patented in the United States, Germany, 
and Great Britain.* The features of this mili are that not 
only is the hydraulic-pressure cylinder done away with, 
but the mill is more conveniently designed for working. 
There are no mechanically driven parts in front of the 
mill at all, thus leaving ample room for the operators. 
The author had, in designing this mill. the same object 
as - y ee ay in connection ag the po - a 
namely, to provide compension, as far as possi or 
stresses, by which means the mill could be made simpler 
and lighter. é 

To revert now to the description of the plant at 
McKees Rocks. Fig. 16 shows » eee plan of the 
mill for rolling solid-steel car-wh with centres and 
‘ The furnaces are of the flat- 
hearth type, as in Germany, and contain space for not 
more than four or six wheel blanks. The process of 
starting with ‘‘cheeses” has been ahandoned after long 
trial, as it was found exceedingly difficult and costly to 


* British Patent No, 19,992, 1902, 
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obtain, at a single casting, ingots of a quality good 
enough. The blanks are therefore pressed out from steel 
slab «lc The company came to the decision last 

ear to make extensive additions in the equipment, and 

ave proves a 7000-ton roughing-press, and two addi- 
tional 1200-ton finishing-presses. The plant, as shown 
in Fig. 16, is furnished with small overhead trolleys 
operated by hand, while the additional plant will 
served by a 10-ton travelling crane. When the thickness 
of web and rim have reached their limit in the rolling, an 
electric alarm calls the attention of the operator. ‘The 
mill is shown in side elevation in Fig. 17. The operator 
stands by the hand-wheel, and the engine is driven from 
the other side, there being plenty of room provided by 
this method for tha operator, besides which, no essential 
portions of the mill are exposed to heat or dirt. 

In the first mill laid down for Mr. Schoen, the author 
suggested that the entire process could be conducted in 
two heats. This suggestion was, however, abandoned, 
and Fig. 16 shows the entire plant, based on the one-heat 
system. This influences to a considerable degree the 
dimensions of the presses and engines, as they require to 
be of greater power. Time alone can prove which was 
the better system from the point of view of reducing 
cost, the author’s experience being that he would rather 
run the expense of an additional heat than entail a higher 
expenditure in fuel and heavy machinery. In addition 
to this, many metallurgists are of opinion that a greater 
number of heats improves the quality of the material ; 
although, on the other hand, many express a preference 
for some degree of cold-rolling. This mill was made 
stronger in every respect than the one for Mr. Schoen. 
As recent tyre specifications have m much more 
severe, the author was afraid to guarantee 0.6 per cent. 
of carbon and 120,000 lb. tensile strength in the rolled 
material, but accepted 0.4 per cent. of carbon. Mr. A. A. 
Stevenson adopted the two-heat system, and the author de- 
signed continuous heating furnaces for that purpose—one 
for the ‘‘cheeses” cut from the ingot, and one for the 
pressed blank. The blanks from the second furnace are 
rolled throughout upright. The furnace was built to the 
author’s specification by the Wellman-Seaver-Morgan 
Company. The b!anks and wheels are handled by a rotary 
manipulator. Some alterations in the design were intro. 
duced at the suggestion of Mr. Stevenson. The finishing 
press of the Standard Steel Works was only of 500 tons 
capacity, and the steam-engine for the rolling-mill about 

horse-power. Tests and examinations of these wheels 
have shown that they possess remarkable density and 
solidity and are of excellent quality. Portions have 
been analysed chemically and examined microscopically, 
with similar results. Fig. 18, page 741, shows a section 
of the rolled wheel, and the localities from whence drill- 
ings were taken, while the table below summarises the 
results obtained. Similar tests made on German soft 
steel centres only yielded 50,000 lb. tensile strength, 
although they naturally possessed a higher elongation 
and attraction of area. The quality of metai usually 


Results Obtained. 





4isiog : A & 83 

Location > | os | gh sis ees 2 | 3s 
oftet, | Pi /M 8 28 3 eeo Boe Beg 

= 2 =as Ss 
| | get sand Sas Fes 

pc. p.c. 
Flange _{ (G1 0.04 0.26 (0.87 0,05 50,000| 126,600, 12° 19'| 1 
#° | (0:64 0.04 (0.17 (0.86 0.08 62,000) 129,000| 14 | 20 | 2 
Tread { [0.61 0.04 0.26 (0.90 0.04 50,600/ 124,600' 10 12/1 
10.65 (0.04 0.17 |0.8€ 0.05 51,600| 124,300 10 13/2 
Face _{ {0.62 0204 0.26 0.86 0.05 88,000) 121,000 10 18 | 1 
0.65 0.04 |0.18 (0.86 0.05 /52,300 128,€00 1015 2 
nim _{ {061 0.04 0.97 [0.91 0 05 s8.000 181,800) 12 | 16 | 1 
[0-65 0.04 0.17 |0.85 0,05 51,000 124,000 11 16 | 2 
weet 10.60 0.04 /0.26 0.89'0.05 > ~~ te 
{ |o.66 (0:04 0:18 [0.84 0.08 e 2 
Hub —_{ [0.90 040.86 0.80 2.0 1 
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employed in English practice for steel tyres contains 
about 0.6 cent. of carbon and 0.5 per cent. of man- 
ganese. It is therefore probable that, before long, the 
solid rolled wheel will replace the existing tyres in Great 
Britain also, 

Before concluding this portion, it might be interesting 
to institute a comparison between the best grades of 
chilled cast-iron wheels in service and the solid rolled- 
steel wheel. A series of special trials has shown that the 
average life of a cast wheel is 56,000 miles in passenger 
service, while steel-tyred wheels in the same service had 
a life of 265,000 miles, individual records having reached 
a mileage of 380,000. Other results were yielded by the 
examination of certain wheels out of a total of 62,461 
which had been withdrawn from service. The avera 
mileage per year of wheels for freight cars was 92 
from which the approximate life of a wheel may be 
ascertained. With freight cars the result was found to be 
76,260 miles, which corresponds to 360,000 miles for a steel- 
tyred freight wheel. These results are obtained from 
wheels wanes 60,000-Ib, cars. It has been pointed 
out that these wheels lose on an ave about 35,000 miles 
when used in the modern 55-ton car. If this figure be used 
as a basis, the life of a steel wheel would be only 150,000 
miles. A steel wheel may, however, be about 100 1b. lighter, 
which saves 8001b. in dead-weight per car, each American 
car having eight wheels. Mr. Loss and Mr. Vauclain 
have estimated the cost of a steel wheel at about 27 dols., 
and Mr. Vauclain gives the average mileage for an iron 
wheel as 80,000, and for a solid steel wheel as 350,000. 
Statistics derived from various railroads in the United 
States vary as to the cost 10,000 miles for wheels, 
between 1 dol. 15 cents and 2 dols. 14 cents., the average 
being about 1 dol. 70 cents. This is also the approximate 


cost for wheels of the new type. It may be estimated that 
in some cases the tyre alone entails more expenditure by 
the railroad authorities than the cost of the solid wheel. 

One rolling-mill can easily roll twenty-five to thirty 
wheels per hour. A modern plant will not require more 
than about fourteen or fifteen hands, including all heaters 
and labourers. The output per operator is, therefore, 
the same as in the case of chilled wheels in the best 

uipped foundries. The appearance of the finished 
wheels is excellent, while their superior quality has been 
proved by severe tests, the wheels being supported hori- 
zontally upon a ring placed beneath the face of the tread, 
and subjected to the action of the weight of 1 ton gross 
falling 30 ft. Under these conditions, thirteen blows 
were required to fracture a wheel of 36in. diameter. 
With the same falling weight seventeen blows were re- 
quired to produce fracture in the wheel when in the ver- 
tical position. Actual tests have shown that a wheel can 
run about 35,000 miles before turning is required. 

A reference may be made here to the by raulic presses 
used in forging the hubs of these wheels. A 5000-ton press 
has been installed by the Standard Steel Works. The 
‘*cheeses” are handled by a manipulator similar to that 
already mentioned. The dies used in all these presses 
are based upon the same general principles. Fig. 19 
shows the four stages used in the forging operation by 
Mr. Baker, of Pittsburg, and Fig. 20 illustrates a section 
of « 2000-ton press in use at the same works. The large 
(5000-ton) am was furnished by R, D. Wood and Co., 
of Philadelphia, and is of remarkable design and dimen- 
sions ; a smaller press made by the same firm has also 
been installed. These presses are working very satisfac- 
torily, and have given very good results. 

Mills having hydraulic cylinders for adjusting the 
roils are not as convenient as those in which rolls are 
adjusted by electricity, the thickness of the product not 
being uniform. This disadvantage is due to the elasticit 
of the air in the water, and where finished products, suc 
as those required in a wheel-rolling mil], are made, varia- 
tions in the thickness of the web, &c., are not permis- 
sible. It is a mistake to move the bevel gears in the 
pitch-line during the operation of rolling, for, although 
this may be a cheaper method, it is very untrustworthy. 
The Haniel and Lueg mill is better constructed and 
stronger than that of Lindemann. In the former mill 
the moving parts are not exposed to dust and dirt. 

The 5000-ton hydraulic forging press designed by Mr. 
Loss for the worke at McKees Rocks is a very remarkable 
appliance. It consists of a large lower cylinder located 
beneath the floor- level, and working through vertical 
hollow-forged nickel-steel 15-in. bolts on a movable cross- 
head, to which a top is attached. The bottom die-ho!der 
is fixed in the vertical direction, but can be opera 
horizontally by an hydraulic cylinder to facilitate the in- 
troduction of the blank, and the removal of the finished 
press product. Above the forging crosshead, with its top 
die, is located another large hydraulic 2ylinder, in which 
works a Lge the lower end of which engages with the 
crosshead, by which itis also guided. This piston punches 
the centre hole, after which it continues its motion down- 
ward, being arrested by a stop inside the forging cross- 
head, thus adding its pressure to that already exerted 
upon the top die, and hence finishing the hub under the 
combined pressure of thetwo rams. The punchesare not 
stripped. ut are split automatically, leaving the lower 
half retained in the wheel blank. This is, of course, 1e- 
moved before the wheel proceeds to the rolling-mill. 
The author conceived the possibility of combining the 
rolling-mill shown in Fig. 15 and his own electric tyre- 
mill into a single one, and a suggestion for a plant of this 
nature is shown in Fig. 21. This shows very clearly, both 
in section and in elevation, the arrangement, and little 
explanation is therefore needed. The portion above the 
floor-line is a wheel-rolling mil], and the portion below is 
a tyre-rolling mill. It would necessary to take the 
vertical shaft to one side when rolling wheels, and to change 
the front sliding-carriage. All the main electrical drives 
would be the same for both descriptions of product, as 
the adjusting devices are the same both in the case of 
wheels and of tyres. The ordinary tyre-mill turns out 
about ten or twelve tyres per hour; this combined mill 
is therefore very suitable for the supply of steel wheels. 
If manufacturers should decide to turn their solid wheels 
with flanges down to centres, and to put the tyres on 
afterwards, this mill would achieve the operation very 
satisfactorily. It is possible toroll each wheel up toabout 
44 in. in diameter, and tyres up to 100 in., or even over. 

In conclusion, the author would wish to thank Mr. 
A. A. Stevenson, the superintendent of the Standard 
Steel Works, Burnham, Pa.: Mr. C. T. Schoen; the 
R. D. Wood Company, of Philadelphia; and the Niles- 
Bement-Pond Company, of New York, for their kind 
assistance in the preparation of this paper. 








Licut Ratmways Act, 1896.—The Board of Trade 
have recently confirmed the following order made by the 
Light Railway Commissioners:—Woking and Bagshot 
Light Railways Order, 1906, authorising the construction 
of light railways in the parish and urban district of 
Woking. and in the parishes of Cobham, Horsell, and 
Windlesham, in the rural district of Chertsey, all in the 
county of Surrey. 





SPANISH InoN MinERats.—The ex of iron minerals 
from Spain last year amounted to 8,590,482 tons, as com- 

with 7,291,841 tons in 1904, showing an increase of 
, 298,556 tons last year. The total of 8,590,482 tons re- 

ting the exports of 1905 was made up as follows :— 
reat Britain, 5,845,895 tons; Holland, 1,806,328-tons ; 
Belgium, 314,203 tons; France, 251,716 tons; United 
States, 213,203 tons ; Germany, 140,471 tons; and other 








countries, 18 666 tons. 


GRAND TRUNK ECONOMICS. 


In the second half of last year the revenue of the 
Grand Trunk Railway of Canada amounted to 3,288,993/ , 
as compared with 3,129,814/. in the second half of 1904, 
showing an increase of 159,1792. Of this large sum, 
however, only 12,145/. remained in hand as so much 
additional profit, the working expenses of the half-year 
having been 2,294,201/., or 69.75 per cent. of the receipts, 
as compared with 2,154,379/., or 68.83 per cent. of the 
receipts, in the second half of 1904. The expenditure 
for the maintenance of way and works in the past half-year 
showed an increase of 44,014/., and the expenditure for 
the maintenance of rolling stock an increase of 117,601/. 
There was a saving in other items; but, upon the whole, 
the current outgoings expanded to the extent to which 
we have just indicated. The expenditure made by the 
Grand Trunk Railway upon capital account in the second 
half of last year amounted to 199,070/., of which 66,135/, 
was for new works, 78,8217. for double track, and 54,114/. 
for land. No additions were made to rolling stock in 
the past half-year at the cost of capital; one engine 
was sold, seven ‘‘ Mogul” freight-engines were purchased, 
and four baggage cars were built in the company’s work- 
shops during the six months, the whole cost being charged 
to revenue. Since 1898, considerable amounts have been 
appropriated out of revenue for the reconstruction of 
bridges upon the main lines ; and the whole of this ex- 

nditure has now been provided for, and the work has 

en nearly completed. Revenue being thus relieved 
from this special charge, the directors propose to apply 
the same principle to the renewal of locomotives, which 
has been postponed, to some extent, while the strengthen- 
ing of the bridges was proceeding. Contracts have been 
let for the construction of the ke Superior branch, 
and for the main line of the Grand Trunk Pacific, pass- 
ing from Portage La Prairie to Edmonton, a total 
distance of about 1000 miles; these contracts have been 
let to leading Canadian firms ; work has been commenced, 
and with the opening out of summer will be pushed for- 
ward vigorously. It is expected that the lines in question 
will be completed early in the autumn of 1907, £0 as to 
be available for handling the harvest of that year. The 
whole of the lines and sidings of the Grand Trunk Railway 
are now laid with steel. The total length of line at the 
close of last year was 3535 miles, the total length of second 
track 663 miles, and the total length of sidings 1133 miles. 
Thesecond main track has been completed between Hyde 
Park and Kingscourt, a distance of 33 miles. In the 
course of the past half year, 25,199 tons of new steel rails 
were laid in the track, 6800 tons of re rolled steel rails 
were laid in the track, and 24,088 tons of partially worn 


ted | steel rails were laid in branches and sidings. In the 


course of the past half year 139 locomotives were rebuilt, 
122 received general repairs, 130 heavy repairs, and 226 
light repairs ; 225 boilers were re-tubed, and 368 engines 
were painted. The stock of engines at the close of last 
year was 828, against an official stock of 803. At the close 
of 1905, however, there were 102 engines under or awaiting 
repairs. The number of nger cars upon the system 
at the close of 1905 was 917, of which 840 were in service. 
The number of freight cars of all descriptions was 26,943, 
of which 26,297 were in service. At the close of 1905 the 
company owned 99 snow-ploughs, of which 98 were in 
service. The aggregate distance run by trains in the 
second half of last year was 9,674,166 miles—viz., pas- 
senger trains, 4,275,345 miles; freight trains, 5,084,625 
miles; and mixed trains, 314,196 miles. The supply of 
water for locomotives involved a charge in the second half 
of last year of 11,178/., as compared with 12,727/. in the 
corresponding period of 1904. The cost of fuel was 
362,027/., as compared with 369, 4817. 





BrisBaNE Timper.—Mr. Philip MacMahon, who has 
been appointed Director of Forests at Brisbane, Queens- 
land, informs us. that it is computed that there are 
40,000,000 acres of land in the State bearing commercial 
timbers. These range from the finest soft woods, such as 
hoop pine, as strong as British oak, and weighing, when 
seasoned, about 32 lb. to the cubic foot, to timbers like 
iron bark, half as strong as cast iron, and weighing about 
70 lb, to the cubic foot, with all grades of hard woods and 
soft woods between. The most exquisite furniture woods 
are also present in quantity and variety. 
Nurse’s UNIVERSAL TooL-HANDLE Grip.—A very neat 
and simple little arrangement has recently been brought 
out by Messrs. C. Nurse and Co., tool merchants and 
cutlers, of 182, 184, and 173, Walworth-road, London, 
S.E., which can be fitted on the handles of tools such as 
files, carpenters’ chisels, gouges, &c , to enable more pres- 
sure to be applied to the tool, without the undue fatigue 
to the hand that would be felt if the same pressure were 
applied to an ordinary handle. It is made of stamped steel, 
and consists of a piece sha rather like the handle of a 
jack-plane, which can be fitted to the end of any wooden 
hand e, and be readily removed from one handle to another 
as required. It is fixed by means of a small screw, which 
is inserted into the centre of the end of the handle, the 
screw forming a pivot for the steel stamping to turn upon, 
so that the latter can revolve round the handle to any 
position that may be required. The shape of the piece 1s 
such that it fits comfortably between the thumb and 
the forefinger of the hand, just as a saw handle or a 
ne handle does, while, at the same time, the wooden 

le can be gripped in theordinary way. It is claimed 
that this little invention will prove useful on all too!s 
where a strong steady, forward, pressure has to be exerte”, 
without needing a mallet. These grips are made either 
in bright steel or in nickel-plated finish ; and as one 0: 
them can be used on different handles, they should for» 





a useful addition to a workman’s outfit. 
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USE OF OXYGEN IN REMOVING BLAST- 
FURNACE OBSTRUCTIONS.,* 
By the Curvatier C. pg Scuwanz (Liége). 

ALL experienced blast-furnace engineers are acquainted 
with the great inconvenience, anxiety, and even, in cer- 
tain circumstances, danger, caused by the tap-hole of a 
blast-furnace becoming closed up by solid iron, so that it 
cannot be opened by means of the ordinary appliances 
without a certain lapse of time. There is the danger of 
the liquid iron accumulating on the hearth of the blast- 
furnace and reaching the slag and the blast-tuyeres, thus 
causing serious disturbances and sometimes explosions. It 
often becomes necessary to make a new tap-hole higher up, 
and to reduce or to stop the blast temporarily, which may 
result in the formation of scaffolds or other serious in- 
conveniences well known to blast-furnace engineers. 

The case is still more serious if the blast-tuyeres of the 
furnace get closed up by solid iron, either — or 
entirely, owing to a scaffold dropping suddenly, or from 
other causes. Should it in such a case be impossible to 
get a hole through the iron blocking up the tuyeres within 
a certain time, a new temporary tuyere at a higher level 
must be applied, and even this remedy often does not 
have the desired effect. There are, in fact, few cases in 
metallurgical practice where quick and effective measures 
are of greater importance and more imminently necessary 
than those mentioned above. 

Hitherto the opening of tap-holes closed up by solid 
iron has usually been effected by forcing a hole through 


the iron by means of a steel bar driven by hand-hammers. | P 


If hand methods do not suffice, a heavy ram, suspended 
on chains and worked by a dozen men, is employed. 
However, it sometimes happens that the steel bar snaps 
off, leaving the broken end in the hole already made, or 
that the liquid iron cools down in coming out, and 
solidifies in front of the tap-hole, thus making matters 
worse than they were before. 

Coke and heated blast, as well as petroleum, are some- 
times employed for opening a cl -up tap-hole or 
tuyere, but these require too long a time to take effect ; 
and, in the case of a tuyere, the latter is, as a rule, utterly 
destroyed by the operation. A strong electric current of 
from 400 to 1000 amperes has also been used for opening 
tap-holes, but this method is similarly open to the objec- 
tion that it does not work quickly enough, besides which it 
is very expensive. 

The application of compressed awe in such cases has 
completely overcome a)] these difficulties, as a closed tap- 
hole or tuyere can be opened in a few minutes only ; be- 
sides which the method has the merit of being exceedingly 
simple and cheap, as will be seen from the following 
description. 

The iron to be burned through (pierced) is first heated 
from outside, at the spot selected for making the hole, 
by means of an oxy-hydrogen flame which, up to now, has 
— to be the most useful for the purpose. It can, 

owever, be replaced by any other combustible gas in 
case of necesity. 

The hydrogen and the oxygen gas are compressed into 
two separate steel flasks, each flask Leing provided with a 
suitable outlet valve, in order to regulate the pressure and 
the quantity of the escaping gas according to requirement. 
The ‘‘burner” consists of an outer and an inner tube, the 
outer tube supplying the bydrogen, and the inner tube 
the oxygen. ‘This simple appliance is worked as follows : 

The hydrogen is allowed to escape first, and is lighted, 
after which the stream of oxygen is turned on. The 
pressure of both gases is first kept low, but gradually 
raised and ry sere: in such a way as to give a very hot 
flame, which heats the spot upon which it’ impinges to a 
white heat. The pressure of the oxygen is then raised to 
such an extent that the iron commences to burn, which 
is shown by sparks being thrown about. 

The pressure of the oxygen is now further raised to 
30 atmospheres and above, whilst the supply of ny 
is entirely stopped. It is now the iron alone which burns, 
thus replacing the hydrogen as a combustible, whereby, 
as shown hereafter, a degree of heat is developed which 
far surpasses that produced by means of oxy-hydrogen 
gas. The high pressure of the escaping oxygen, at the 
same time, serves to force out all the molten iron, thus 
keeping the hole burnt through, perfectly clean through- 
out the operation. It can be shown that a solid block of 
cold iron or steel, say 16 in. thick, can in this way be 
p-erced within one or two minutes. 

The heating effect of the oxy-hydrogen flame alone is 
far too low to serve the purpose of opening closed-up 
tap-holes, or tuyeres. This is pelecigalig dan to the fact 
that (on account of the comparatively great volume taken 
up hy hydrogen) the loss of heat through derivation is 
much too large, as compared with iron, taking both, as 
in our case, as combusible matters into account. 

One kilogramme of byd nm produces, when burnt in 

oxygen, 28,780 calories, whilst 1 kilogramme of iron, 
when burnt with oxygen, produces 1650 calories only. 
One kilogramme of hydrogen, however. has a volume of 
1] 160 litres (cubic decimetres), and 1 kilogramme of iron 
0.128 me Therefore 1 kilogramme of hydrogen 
occupies se = 87,234 times more space (volume) than 
1 kilogramme of iron. 
, From the above it results that aboat 5000 times more 
jeat 1s produced within the same space (volume). when 
ourniog 1 kilogramme of iron with oxygen than when 
burning 1 kilogramme of hydrogen with oxygen ; thus 


87.234 x 1650 
———___— © COR, 
28,7380 


When iron burns in oxygen the heat evolved is concen- 


* Paper read before th Institute 
May 11, 1908, e Iron and Steel Institute, 





trated on a com tively very small area. This explains 
the enormously high temperature uced, and the quick 
action, as mentioned before, notwithstanding that, at the 
same time, a considerable amount of cold is produced 
owing to the expansion of the compresesd oxygen after 
leaving the steel flask. This shows itself at the tube 
leading the oxygen from the flask to the ‘‘ burner,” which 
becomes coated with ice, the temperature of the tube 
being only about 14 ony, Sete. The process above de- 
scribed yields remarkable results when employed for 
oes a blast or slag tuyere blocked up by iron, because 
the great heat produced when iron burns with oxygen 
might lead to the conclusion that the tuyere in question 
must be melted away, taking the thinness of metal in a 
tuyere intoconsideration. This, however, is not the case. 
Experience has shown that, for instance, a slag tuyere of 
only 13 in. inner diameter can be thoroughly cleaned 
from all the iron adhering to it without being injured in 
any way. The tuyere does not get heated at all, but 
cools down, considering that the temperature of the 
oxygen, coming fiom the tube, is, as already stated, 
uced below freezing- point owing to expansion. 

The oxygen process has been successfully applied for 
opening tap-holes of open-hearth furnaces, where they 
have become blocked up with iron or steel. It is of great 
importance that no delay should occur in tapping an 
open-hearth furnace as soon as the liquid metal 
reached the desired degree of decarbonisation, as other- 
wise its composition might change, owing to the delay, 
to such an extent as to render it useless for the desired 


urpose. 
The new process overcomes difficulties of this nature 
in a few minutes. 

Experiments are also being made as to the employment 
of the new process for improving steel ingots by remov- 
ing the ‘‘ pipe” caused in the upper — owing to 
shrinkage during cooling (see below). The crust of solid 
steel or iron above the pipe a is burnt through in the 
way already described, within less than a minute, and 
superheated liquid metal of the same quality as the rest 





of the ingot poured in. This thoroughly fills up the pipe. 
The experiments are not completed as yet, but the results 
so far obtained seem to promise final success. 

The oxygen process has also been successfully employed 
in removing dead-heads or runners on steel castings. 
This is of special value in cases where the hardness of 
the steel casting is such as to resist the action of the 
cutting tool at the place where the dead-head or runner is 
joined to the casting. 

In rolling-mills, where interruptions of work are very 
costly, the oxygen process can advantageoutly em- 

loyed in melting t ~y = and quickly removing any 

roken shaft or axletree from couplings, fly-wheels, &c., 
instead of causing long delay and expense in doing this 
work by means of chisels and drille. 

The oxygen process has also been aero | employed 
for piercing armour-plates for warships and armoured 
turrets. This is of special importance in case such plates 
are of hard metal. A hole through such a plate of, say, 
9 in. thickness, would require two or three hours if drille 
in the ordinary way, whilst with compressed oxygen this 
work can be done within 15 to 20 seconds. This remark 
applies also to the manufacture of hollowed weldless- 
steel goods, either pressed or cast, especially if hard 
steel is used where the driving in of a treblet might 
spoil the article in question. 

Whilst, as already mentioned, oxy-hydrogen has proved 
the most convenient for producing the necessary initial 
heat, before applying the oxygen gas alone, in order to 
° blocked-up tap-holes or tuyeres in furnaces, the 
cestsle petrwende) See roved more convenient for the same 
purpose if armour-plates, steel castings, &c., are to be 
pierced. A current of from 4 to 6 volts and 200 to 220 
amperes is quite sufficient to produce the necessary initial 
heat before applying theoxygen. | : 

The oxygen process above described was invented and 
first practically applied by Dr. E. Menne, engineer to the 
Col Miisener werks Aktien Verein at Creuzthal, 
in Westphalia. ; F 
Finally, it may also be permissible to take the financial 
outlook of the oxygen process into consideration. The 
principal outlay is that for the oxygen gas, which at 
esent costs about 3s. for 35 cubic feet ; but a reduction 
in this price is expected. 

For opening a blocked-up tap-hole or a tuyere, as & 
rule, not more than 15 or 20 cubic feet of oxygen are 
required ; in exceptional cases, however, from to 40 
cubic feet of oxygen gas are nece:sary, and sometimes 
even a little more than that. 


It consists of two steel flasks, each with a aatesing valve, 
and of a few yards of iron tubes and armou hose. 
Several blast-furnace works in England, Germany, 
Austria, France, and Belgium have already adopted the 
process with satisfactory results. 








CATALOGUES. 
WE have received from Messrs. Richardsons, West- 
h, and Co., Limited, Hartlepool, a copy of their cata- 
logue on convex splash-bar, natural draught, chimne 
cooling towers. They build these towers entirely of wood # 
the framing and heavier scantlings being of selected pitch 
pine—a very durable timber ; the scantling boards and 
interior fittings are of red deal. Before erection all parts 
are treated with a special preservative, which greatly 
increases their durability. 

Messrs. James dwin and Co., Devonshire Brass 
Works, Keighley, have sent us their ‘‘ new safety valve” 
catalogue, which gives data concerning these fittings. A 
variety of types are carefully illustrated and described ; 
the dimensions, duty, and prices are included. 

Messrs, Parnall and Sons, Limited, Narrow Wine- 
street, Bristol, and 10, Rood-lane, E C., have issued a 
very maa set of catalogues and printed matter, 
showing their numerous specialities. These include the 


has | Manufacture and fitting of shop-fronts for all trades, and 


the complete equipment of shops of all kinds. 

Messrs. Hodgson Hartley, Limited, Little Peter-street, 
Knott Mill, Manchester, illustrate and describe in their 
catalogue ‘‘A” their shaping, screw - planing, rack- 
planing, screwing, wheel-cutting and dividing, and other 
machine-tools, of which they build various types and 
sizes. They are the sole Euro agents for the Tabor 
steam, gas, and oil-engine indicator. They are also the 
patentees and manufacturers of the Brookhouse pneu- 
matic sand-moulding machine; they build this of thirty- 
seven standard sizes, but can modify these to suit any 
special requirements. 

Messrs. Tangyes, Limited, Cornwall Works, Birming- 
ham, in their latest catalogues give particulars as tc 
their oil, benzoline, and alcohol-engines, and their by- 
draulic machinery. The oil and spirit-engines are similar 
in design to Tangyes’ gas-engine, and work on the Otto 
cycle. The oil-engines range in power from 2 to 40 brake 
horse-power, the standard type of spirit-engines being 
from ete 194 brake horse-power for general work. The 
hydraulic machinery comprises a large variety of pressure 
pumps and hydraulic presses to suit all — 

We have received from Messrs. Clarke, Chapman, and 
Co., Limited, Victoria Works, Gateshead, a copy of their 
new list of the electric-light installations and electrically - 
driven machinery they have built and fitted on board 
warships and merchant vessels. The former are arranged 
according to their class ; the latter are divided under the 
names of the builders of the vessels. The list is an 
extensive one. 

Messrs. Broom and Wade, Limited, High Wycombe, 
have published an interesting catalogue, containing illus- 
trations and descriptions of the numerous wood- working 
machines of which they have made a speciality, and for 
use in the chair-manufacturing industry. They include 
a double-spindle moulder, a patent seat- hollowing 
machine, single and double automatic slot mortising 
machines. 

Messrs. S. F. Edge, Limited, 14, New Burlington- 
street, S.W., have issued a pamphlet on the Napier 
marine motor, which describes the motor in detail, and 
gives illustrations of the Napier Motor Works. The 
motor is built in six sizes, of 15, 20, 35, 66, and 72 brake 
horse-power with four cylinders, and of 150 brake horse- 
power with six cylinders. 

We have received from Messrs. A. C. Wells and Co., 
102 to 104, Midland-road, St. Pancras, N., sections B, 
C, D, J, and K, of their specialities, which include all 
kinds of lamps for industrial purposes, and for con- 
tractors, oil-filters, lime and colour washers. 

The Consolidated Pneumatic Tool Company, Limited, 
Palace Chambers, 9, Bridge-street, S.W., give in their 
circular No. 13 illustrated data on their portable electric 
drills and their electrically-driven emery-grinders. They 
have seven standard types of drills, to deal with iron or 
steel gin. to 2}in. thick, which weigh from 13 lb. to 
60 lb.; the heavier types being supplied with post and 
attachments to work in any position. 

In sending us their catalogue of refrigerating machi- 
nery and cooling appliances, Messrs. Arthur G, Enock 
and Co., Limited, Thane Works, Seven Sisters-road, 
Holloway, N., call our attention to the safety-spring 
crosshead they fit in all their compressors. With this, 
should the discharge-valve be accidentally closed, the 
machine cannot pump beyond a safe point ; and should 
liquid come between the piston and compressor-head, the 
piston would stop short of the end of its stroke, the 
crank still turning, the lost motion being taken up by the 
spring partially closing and allowing the rod to slide into 
the crosshead. The crossheads and their application 
are illustrated in the catalogue. 





Biast-FuRNACES IN THE UNITED Statrs.—The weekly 

uctive capacity of the furnaces in blast in the 
nited States at the commencement of May was 484,031 
tons, as compared with 460,449 tons at the commence- 
ment of November, 1905; 452,031 tons at the commence- 
ment of May, 1905; 334,249 tons at the commencement 
of November, 1904 ; 368,244 tons at the commencement of 
May, 1904; 273,715 tons at the commencement of Novem- 
ber, 1903; 373,496 tons at the commencement of May, 
1903 ; 330,110 tons at the commencement of November, 
1902; and 337,627 tons at the commencement of May, 
1902. The eg of pig in April was 2,073,645 tone, 
as compared with 2,165,632 tons in March, 1,904,032 tons 








The apparatus itself is very simple and inexpensive. 


in February, and 2,068,893 tons in January. 
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THE LAW OF MASTER AND SERVANT. 


Johnson v. Marshall and Sons.—This case was heard 
in the House of Lords on May 17. This was an appeal 
by the widow of a workman, in formd pauperis, against 
an order of the Court of Appeal. 

Mr. Owen and Mr. Chapman appeared for the appel- 
lant 1 Mr. A. Russell, K.C., and Mr. Walker 
were for the respondent company. 

The appellant’s husband, William Johnson, was & 
joiner, in the employment of the respondents, the well- 
known manufacturing engineers, at Gainsborough. The 
respondents had upon their premises a goods lift. It 
was a rule of the factory that no workman should use this 
lift, except when goods were being carried, and a notice 
was posted up to this effect. While using the lift in con- 
travention of the rule, the appellant’s husband sustained 
injuries which resulted in his death. 

By Clause 1 of the Workmen’s Compensation Act, 1897, 
under which Act the widow claimed to be entitled to com- 
pensation, it is enacted that the employer of an injured 
workman shall not be liable if the injury to the workman 
is attributable to the serious and wilful misconduct of the 
injured man. In the County Court, the respondents 
submitted the widow could not recover, because, having 
no load with him, Johnson ought not to have made use 
of the hoist; and his doing so was an infraction of the 
rule, and amounted to ‘‘serious and wilful misconduct” 
on his part. The County Court Judge held in favour of 
the employers on this ground, and the Court of Appeal 
(Lord Justice Mathew dissenting) affirmed his decision, 
expressing the view that in this case the act of wilful mis- 
conduct, although trivial in itself, must be regarded as 
‘*serious” because it resulted in serious consequences to 
the workman. 

The Lord Chancellor, in moving that the appeal should 
be allowed, said the widow here was admittedly entitled 
to compensation unless the employers could prove that the 
workman met with this accident through his own serious 
and wilful misconduct. The onus of showing that the 
accident arose from this cause rested on the respondents. 
He disagreed with the view of the Court of Appeal that 
the word ‘‘serious” could be construed in reference to 
the result of the misconduct, for he thought the word 
clearly qualified the misconduct itself. If that view 
was right, it could not be contended that using the hoist 
‘*as a passenger” lift—when the evidence was that this 
was commonly done—rendered the breach of the rule by 
the workman an act of ‘‘serious and wilful misconduct ” 
within the meaning of the section. The County Court 
Judge should therefore be directed to assess the compen- 
sation the widow was entitled to. 

Lord James of Hereford and Lord Robertson concurred. 

Lord Atkinson read a long judgment, and said that he 
came to the conclusion that the appeal should be allowed 
with some doubt, because of the necessity that existed in 
factories of rules being rigidly enforced. The breach of a 
rule, if no accident occurred, might be a very trifling 
matter, but it might yet be reasonably held to be serious 
if ibly the non-observance of it might cause danger. 

he appeal was allowed. 

Back (Pauper) v. Dick, Kerr, and Co., Limited.— 
This was an appeal to the House of Lords by the appli- 
cant Back, from an order of the Court of Appeal setting 
aside an award made in his favour by the learned Judge 
sitting at the Exeter County Court. The appeal was 
heard on May 16. 

Mr. Gutteridge and Mr. Hemmant a red for the 
appellant, while Mr. Ruegg, K.C., and Mr. Shakespeare 
were for the respondent company. 

Back was a workman employed by the mente 
who had contracted with the Corporation of Exeter to 
take up the rails of the existing horse tramways, which 
ran through several streets of the city, and to lay down 
rails for new tramways, to be worked by electric power. 
The respondents ha ae — up some of 
the old rails, at a point about 700 yards away from 
St. David’s Station, on the day when Back, with some 
other men, was employed at the station in unloading 
new rails from trucks in a siding, and stacking them until 
required for putting down on an adjoining part of the 
station yard. While so employed he met with the acci- 
dent for which he claimed compensation in the County 
Court, under the Workmen’s Compensation Act, 1897. 

The respondents denied liability, on the ground that 
the applicant was not engaged ‘‘on, in, or about engineer- 
ing work,” within the meaning of Section 7 of the Act, 
at the time he was injured ; because, although the putting 
down of a tramway was engineering work within the 
meaning of those words in the statute, the accident hap- 
pened at a place that was outside the physical area of that 


work. 

The Lord Chancellor, in giving judgment, said the 
case for the workman had been i ~y with very great 
ability by Mr. pee and he had come to the con- 
clusion that the appeal should be allowed. In his opinion, 
the station yard, where the rails to be used for the new 
tramway were stacked, could ~~ rly be considered as 
being used by the respondents in the carrying out of their 
contract for engineering work. 

Lord Davey dissented. <t seemed to him that the 
Court of Appeal were right in holding that Back was not 
entitled to compensation, because at the time of the 
accident he was not employed in, on, or about engineering 
work. In his opinion, the station yard was outside the 
physical area of the engineering work actually being then 


carried on by the mdents. 
Lord James of Hereford concurred with the Lord 
Chancellor. 


Lord Robertson said he thought the + may failed. It 
was very difficult to define the area of an ineering 
work which was being carried on outside a factory. But 


it seemed to him that the stacking of the rails was merely | 


an incident in their delivery for the purpose of their 
being ultimately used in the engineering work by the 
respondents, and was analogous to the depositing of 
smaller articles at the cloak-room of a railway station. 
rd Atkinson regretted that his fovgnees was the 

casting vote. But he saw no reason why he should alter 
the opinion he had come to that the workman could not 
succeed. It was too late to inquire now whether the 
proper principle had been applied by the courts to this 
question of the area over which engineering work outside 
a factory should be deemed to extend. He was content 
to hold that the station yard was outside the protecting 
zone in the present case. 

By a majority of one, therefore, the appeal was dis- 
missed. 

Hey v. Catlow.—This case was heard by His Honour 
Judge Bompas, K.C., at the Colne County Court, on 


claim had m preferred in respect of an injury which 
the applicant had sustained to his knee. Prior to the 
accident, he had been receiving wages at the rate of 
1l. 7s. 10d. It having been proved by the report of the 
medical referee that the applicant was totally incapaci- 
tated from work, the question for the decision of the 
court was how much to award. Under the Act the judge 
has power to order “‘a weekly payment during incapacit 
after the second week, not exceeding 50 per cent. of his 
average weekly earnings.” 

His Honour: In this case the only fact in dispute is 
whether the applicant’s knee has recovered from the 
effect of the accident. After reading the report of the 
medical referee, I am of opinion that the applicant is 
still totally incapacitated in consequence of the accident. 
The amount of wages which he was receiving previous to 
the accident has been agreed at 1/. 7s. 10d. weekly. It 
has been contended that, under these circumstances, I am 
bound to award a weekly payment of half that amount. 
On the other hand, it is contended for the respondent 
that I have a discretion to award any sum less than that 
amount, and two grounds are put forward upon which it 
is — that in this case I ought to reduce it. In thecase of 
death, the Act fixes theexact amount to be given by relation 
to the amount of wages the workman was receiving at the 
time of the accident ; but in a case of total disablement, 
such as at present, the words of the Act are: ‘‘ A weekly 
payment during pane gy | after the second week not 
exceding 50 per cent. of his average weekly earnings.” 
I am of opinion that this form of words implies that there 
are cases in which less than 50 per cent. of the average 
weekly earnings ought to be given, and that a discretion 
is thus given to the arbitrator with respect to the amount 
he shall award. For the applicant it is contended that 
the two cases mentioned in Sub-section 2 of the first 
schedule are the only cases in which there can bea re- 
duction—viz., when the workman is able to earn w 
or when the master has made payments to him other than 
wages. I can see no ground for confining the discre- 
tion of the arbitrator to these two cases. Two grounds 
are relied on in this case :—First, the age of the appli- 
cant ; and, second, that he is receiving a weekly payment 
from a trade society to which he belongs. First, it 
sppears that the applicant is seventy years old, and the 
respondent gave evidence, which I believe, that this is 
much older than is usual with persons filling the position 
of overlooker held by the applicant, and that he had 
been already gene | the advisability of dismissing 
him upon that ground, and had decided to do so. 
I have come to the conclusion that old age may be—and 
in the present case is—a matter which the arbitrator 
et to take into his consideration, and I shall make a 
deduction of 1s. 11d. a week from the amount I should 
otherwise have awarded. Secondly, with regard to the 
payments received by the applicant from his society, I 
think the case is different. In the case of an ordinary 
action for negligence, such a payment could not be taken 
into account; in an action under Lord Campbell’s Act it 
must be. This is, I think, more like the latter, and I am 
far from saying that such a payment should never be 
taken into account. The Act imposes on the employer a 
duty of paying “compensation” for the accident ; and if 
under an accident policy a workman received an amount 
larger than his w: it would, I think, be difficult to 
hold the employer liable ; but in the present case all that 
has happened is that the applicant has provided by his 
own payments against the loss of half his wages which he 
must otherwise incur through the accident. That is, I 
think, a right thing for him to do, and a thing which 
does not affect the lability of the employer with respect 
to the other half. I shall not, therefore, make a reduc- 
tion on that ground, and I give judgment for the appli. 
cant for a weekly payment of 12s., with costs on B cule 





Fortucomine Contrracts.—We read in the Board of 
Trade Journal of the 24th ult. that the Alexandria Muni- 
cipality will shortly invite tenders, together with designs, 
for the construction of three swing- bridges (one carryin 
a double line of tram-rails) over the Mahmoudieh Cana 
It is thought that the scheme will cost about 18,000/E. to 
carry out.—According to the same journal a scheme for 
new harbour works at Cadiz has been practically approved 
by the Spanish Government, and it is rumoured that 
tenders will be invited. The proposal is engaging the 
attention of certain foreign firms, among which a Gib- 
raltar firm of contractors are named as likely to obtain the 
greater portion of the work.—Tenders, which will be 
° se on J ae at the ae yg hye a of Public 
orks, Madrid, are invi ‘or the longation b 
1148 ft. of the quay at the Port of Alnesin, Io cata 
ance with plans, &c., on view at the Public Works office. 
The estimated cost of the work is 749,452 pesetas (about 





27,9332.) ; a deposit of 37,473 tas (about 13637.) is 
required to qualify any tender, os ; 





March 10, nee being delivered on April 20. The} 
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LAUNCHES AND TRIAL TRIPS. 


On Friday, the 18th ult., Messrs. Osbourne, Graham 
and Co., sent to sea for her official trial thes.s. King 
Edward. This steamer has been built to the order of 
Messrs. Alfred Christensen and Co., of Copenhagen 
Her dimensions are :—245 ft. by 33 ft. 9 in. by 17 ft. 34 in. 
moulded ; her draught loaded is 15 ft. 9 in.; and she 
has a large capacity. She takes Lloyd’s highest 
class. The engines are by Messrs. Richardsons, West- 
garth, and Co., Limited, having cylinders 18} in., 30 in. 
and 49 in. in diameter, with a33-in. stroke. The trial was 
in every way satisfactory, a speed of over 104 knots being 
easily attained. 





The Antwerp Shipbuilding Company, Hobo 
launched on Saturday, the 19th ult., the fica 

ostar, built to the order of Mr. Tripcovich, Trieste, 
The vessel, which has been conetruoted. to the highest 
class in Lloyd’s Register, with special survey, as well as 
to the Austrian Lloyd’s, is 230 ft. long by 35 ft. 3 in. 
breadth by 17 ft. 3in. depth. The engines will be fitted 
by the North-Eastern Marine Engineering Company 
Limited, Sunderland, and are of the triple-expansion 
surface-condensing type, with cylinders 17 in., 28 in., 


‘Y | and 46 in. in diameter, with a 33-in. stroke, taking steam 


from one multitubular boiler 15 ft. by 10 ft. 6 in., 
working at 160 lb. pressure per square inch. The vessel 
will carry 2000 tons of cargo on a draught of 16 ft., and 
will steam at the rate of 9 knots with a small coal con- 
sumption. 





On Tuesday, the 22nd ult., a steel screw-steamer, the 
Birtley, which has been built to the order of the Burnett 
Steamship Company, Limited, of Newcastle-on-Tyne, 
was launched from the shipbuilding yard of Messrs, 
Wood, Skinner, and Co., Limited, of Bill Quay-on- 
Tyne. The machinery, which consists of a set of 
triple-expansion engines of improved design, supplied 
with steam by a large steel multitubular boiler, has been 
constructed, and will be fitted, by the North-Eastern 
Marine Engineering Company, Limited, of Wallsend- 
on-Tyne, Both the ship and engines have been built to 
the requirements and under the special survey of Lloyd’s 
for their highest classification. This is the fifteenth 
vessel Messrs. Wood, Skinner, and Co., Limited, have 
constructed for the same owners. 





On Wednesday, the 23rd ult., Messrs, Alex. Stephen 
and Sons, Limited, launched a steel screw-steamer of 
about 4700 tons, the Albertville, built to the order of 
Messrs. Elder, mpster, and Co., for the Compagnie 
Belge Maritime du Congo, for service between Antwerp 
the West Coast of Africa. Her dimensions are 
380 ft. by 47 ft. Gin. by 34ft., and the engines have 
cylinders 29in., 46in., and 77 in. in diameter, with a 
5l-in. stroke. She has been built to the rules of the 
British Corporation, and, like previous vessels, the 
Karina and Mendi, built by Messrs. Stephen, she has 
been specially arranged for a large number of first and 
second-class passengers. 





The new passenger steamer Huasco returned to Princes 
Dock, Glasgow, after having undergone for two days 
satisfactory trials on the Firth. This steamer is about 
400 ft. long, and similar to many previous vessels which 
Messrs. John Reid and Co., Limited, Whiteinch, have 
built for the Compania Sud Americana de Vapores, Val- 
paraiso. She is for the passenger, mail, and cargo ser- 
vice on the West Coast of South America, and is fitted 
with all the latest appliances for handling and discharging 
cargo. The machinery has been supplied by Messrs. 
Dunsmuir and Jackson, Limited, Govan, and consists of 
one set of triple-expansion engines, having cylinders 29 in., 
47 in., and 78 in, in diameter, with a 57-in. stroke. 


Messrs. Workman, Clark, and Co., Limited, of Bel- 
fast, launched on Wednesday, the 23rd ult., from their 
south yard, a steamer built and ne manag by them for the 
Hamburg-Amerika Linie, of Hamburg he vessel has 
been named Belgravia, and is 465 ft. long, with a gross 
tonnage of about 6600 tons. The engines are of the 
quadruple-expansion type, with the most modern im- 
provements, and are supplied with steam from three large 
steel boilers fitted with Howden’s of forced 
draught, and working at a pressure of 215 1b. The Bel- 
gravia has been built to the highest class in Germani- 
scher Lloyd’s, and fulfils the requirements of the See- 
Berufsgenossenschaft. 








Tue INSTITUTION OF MECHANICAL ENGINEERS : GRADU- 
ATES’ ASSOCIATION.—The eighth general meeting of the 
session was held at the Institution, Storey’s-gate, S.W., 
on Monday, May 14, 1906, at 8 p.m., Mr. J. Angus in 
thechair. The report for session 1905-6 was read, adopted 
by the meeting, and signed by the chairman. The elec- 
tion of the new committee for session 1906-7 then took 
place, six vacancies being filled by ballot, The result 
was as follows:—Chairman, Mr. Edward Barrs; vice- 
chairman, Mr. A. O. Laird; other members of the com- 
mittee, Messrs. J. K. Ayinoye. T. J. B. Drayton, M. G. 
Duncan, D. C. Fletcher, H. C. Hodgson, J. H.C. «un, 
H. T. Rendell, A. B. Symons, C. A. Walker, and Mr. 
P. Petrie, honorary secretary. A paper entitled ‘The 
Construction of the Blast-Furnace” was presented and 


read by Mr. M. Wesney Ward, graduate, of London. 
The dala opened the discussion, in which the fol- 
lowing graduates took part :—Messrs. Edward Jarrs, 
A. J. Bremner, T. J. B. Drayton, W. H. Haile, A. O. 
Laird, P. Petrie, and A. B. Symons. The chairman 





closed the ditcussion ; Mr. Ward replied. 
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THE CONTINENTAL FIRE SERVICE. 
By Evwin O. Sacus, F.R.S. Ep., Architect. 
(Continued from page 576.) 

Germany; TypicaL Provincrat Frre Bricanes ; 
ComsineD CHeEmicaL (CO,) anp Stream Fire- 

ENGINES. 
Tue Stetrin BricapeE AND Its CHEMICAL 
ENGINEs. 

Havine dealt at length with the fire service of 
Hamburg and Bremen, the other German port to 
which some short reference should be made in this 
series is the city of Stettin, on the Baltic, a city 
of rapidly increasing importance. Without entering 














There is one warrant officer, four engineers, 14 fore- 
men, and 121 firemen. The force is distributed in 
three fire-stations. At the chief fire-station the 
two senior officers have their quarters, whilst the 
assistant divisional officers have quarters at the 
second and third stations respectively. 

One of the features of the Stettin brigade is its 
very excellent printed matter—namely, its rules, 
drill-books, and general administrative literature, 
which is of first-class character, and perhaps clearer 
and more concise than that of the majority of 
brigades. In fact, its drill-books could well serve 
as a model in many directions. They are pub- 
lished in. a series of uniform size, and have the ad- 
vantage of variations in type which make it ex- 


Fic. 161. Brestav CO, Fire-Enaine. 


into questions of general fire protective policy, it 
may be said that the brigade of this city is an ex- 
cellent example of a moderate-sized brigade of recent 
origin, commanded by one of the younger officers 
of the German fire service, Herr Ruhsrat, who has 
had a field of considerable scope to work upon. 
Anyone desirous of studying fire-service questions 
in Germany should not neglect to visit Stettin. 

The Stettin Fire Brigade protects a city 16,500 
acres in area, with a population of 210,000, and 
6000 buildings. These are partially warehouses, 
partially works and factories, and partially of a resi- 
dential character. The brigade's strength comprises 
145 of all ranks, with 27 horses, and this 145 in- 
cludes four superior officers—namely, a chief officer, 
4 second officer, and two assistant divisional officers. 





ceedingly easy to find points of importance with 
considerable rapidity. 

The number of fires this brigade has to deal 
with is not considerable—i.e., in 1903, the report 
only shows nine large fires, 28 medium fires, and 
149 small fires, with 41 chimney fires and 52 
false alarms. 

A feature of this brigade is that the scavenging 
department is under the control of the chief officer 
of the brigade, who thus has part of his time occu- 
pied with the administration of the service. Further, 
the Stettin brigade, like the Bremen service, 
executes the whole of the city’s ambulance service. 

When describing the German fire-service gene- 
rally, I utilised illustrations showing the Stettin 
uniforms, life-line work, &. To these are now 


added illustrations of the quick-hitching gear, and 
the light-horsed chemical engine used .by - the 
brigade (Fig. 160). As elsewhere, each station’s 
first unit comprises a chemical engine and a long 
ladder, and a steam fire-engine. It is necessary 
to call special attention to the Stettin chemical 
engine to show the manner in which this type of 
engine is used more as a combined chemical engine, 
truck, and wagon than elsewhere, a very consider- 
able amount of ladder material being stowed on 
this appliance. Further, instead of having the 
usual one central broadside -on . hose-reel, the 
chemical engine at Stettin has two such reels, one 
at each side of the appliance, fitted ready with 
their branch running off. 


Tue Brestav Bricape anp Its CHEMICAL 
ENGINES. 


Having again referred to the chemical (CO,) en- 
gine as used at Stettin as a combined appliance, it 
would be appropriate to here deal with one other 
example of this type of fire-fighting gear as used 
in inland brigades. Breslau, a city of close on 
half a million inhabitants, with a superficial area 
of about 5980 acres, has a brigade of 245 of all 
ranks, in charge of five superior officers, distributed 
at seven fire-stations ; and we here find that the 
chemical engine is one of the principal appliances 
used, seeing that there are six in readiness for the 
first turn-out. 

The importance attached to the appliance here is 
such that the authorities consider that the ordinary 
CO, appliance is not of sufficient capacity for local 
requirements, and they have therefore obtained 
such appliances with tanks far above the ordinary 
size. e design of the appliance differs materially 
from the other examples already illustrated, one of 
the features being that the carboys are carried in 
stirrups, and so fitted that they can be very rapidly 
exchanged. Fig. 161 shows the Breslau appliance 
in operation by a squad.of four men, the first 
of whom is at the, CO, taps, the second at the 
branch, the third at:the reel, and the fourth at the 
hook-ladders. Water under pressure, and in con- 
siderable, quantities, ,is immediately available for 
application, there being’2-in. hose, with an ordinary 
branch, as distinct. from. miniature hose and a 
miniature branch. ' rit 

Directly the hose is runout for the first attack 


~ | on the fire, the hose-reel. is disconnected, the hydrant 
>}found, and the hose run to the chemical engine and 


coupled on, and this is effected without any break 
in the water. supply at the branch, and with the 
aid of a three-way cock. It will be seen that 
Fig. 161 shows the three - way cock just being 
operated. 

The appliance is certainly a very serviceable one, 


. |and the spare gear that it carries makes it a generally 


efficient all-round appliance ; but it would be too 
heavy for most cities, and, as a rule, is only 
primarily applicable for cities that have roads of 
the asphalte or wood-block type. 

This arrangement for working the CO, engine 
should be borne in mind by all interested in the 
advocation of chemical-engine work. There are 
various means of arriving at the same result, but 
none ae quite so convenient. At the same 
time the illustration is useful, and characteristic of 
a German professional brigade located near the 
Eastern frontier, where the men, though having 
uniforms not dissimilar to that of other German 
professional brigades, adopt washing materials for 
their clothes, and hence turn out in white. Again, 
in this part of Germany, where great economy is 
observed in the various matters of detail, one sees 
the special harness used that has been made up out 
of old hose, which, by-the-bye, has certain advan- 
tages other than economic ones, 


Comprnep CO, anp Manuva Enoines, 


Referring to the chemical engine, I indicated that 
in the earlier efforts to solve the problem generally 
several designs were got out by which @ manual was 
applied to a water-tank, and thus a combined water: 
tank and marual was turned out. In the illustra- 
tion, Fig. 162, page 746, I show a further evolution 
of the chemical engine, which, however, I do not 
believe will be permanent, although this type may 
be of certain advantage in rural districts. This 
type (constructed by Messrs. Flader). provides a 
chemical engine worked in the usual way from CO, 
cylinders, with the difference that an upright tank 
is used. On the same carriage is fitted a manual, 
and thus, should there be any hitch on the chemical 





engine, or any hitch in obtaining a hydrant service 
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on the chemical becoming exhausted, the manual 
engine can be unshipped and brought into opera- 
tion in the ordinary way. I understand that this 
appliance has found favour in villages and rural 
districts generally accustomed to working with 
manual engines, but desirous of having the advan- 
tages of a chemical engine for the first attack. It 
may be remembered that in vol. lxxix., page 794, 
Fig. 75, a similar idea was shown in an appliance 
constructed by Messrs. Braun, of Nuremberg, which 
was exhibited in London in 1903; but the appli- 
ance now illustrated is an improvement upon that. 


Tue Comsinep CO, anp Steam Fire-Encive. 
Probably the most interesting application of 


CO, for fire-engine purposes is that of its use in| 


connection with steam fire-engines ; and, as indi- 
cated in an earlier chapter, the best example of 
this combination is to be found at Leipzic. 

Leipzic, a city of close on half a million inhabi- 
tants, and covering an area of 14,100 acres, with 
some 15,000 buildings, has a fire brigade which in 
many respects has gone its own way, independent 
of the development of the fire service in other 
parts of Germany. 

It is a comparatively strong brigade, of 213 of all 
ranks, commanded by a chief officer with one divi- 
sional officer and five assistant divisional officers, 
one warrant ofticer, and seventeen foremen; and 
the force is distributed at a chief station, four sub- 


page 748. Besides the pump, they contain a gas- 
pressure apparatus, and a water-chest with hydrant 
‘connection. The arrangement of the latter is such 
| that when the pump is being made ready for service 
| on the spot, the water-chest is placed under gas pres- 
sure ; this is cut off, and the water-chest acts as an 
|air vessel when the pump, either hand or steam, is 
in operation. These engines, therefore, can be set 
to work immediately on reaching a fire, and they 
deliver a regular jet at a pressure which can be 
increased at will, without any alterations whatever 
| in the pipe connections. 


Motor Traction For THE GERMAN Fire 
SERVICE. 


Of course, the whole question of motor traction 
|is not only exercising the fire service of Germany, 
but practically the fire service throughout Europe; 
and thus, before concluding my reference tv the 
German service, I would make mention of some 
additional instances where motor traction has been 
applied. I will, therefore, give two additional 
examples : the one from Cologne, where a new type 
of steam motor fire-engine has been adopted, and 
the other from Kiel, where a system of adapting 
old steam fire-engines with the aid of tractors has 
been tried. 

Cologne, a city of about 419,000 inhabitants, 
with an area of 27,180 acres, has a very efficient 
force, which has long shown a tendency to keep well 

















Fic. 162. Cowsinep CO, anp Manvat ENGINE. 


stations, and at two watch-rooms at the two muni- 
cipal theatres. The professional brigade has, as an 
auxiliary, asuburban volunteer fire brigade, thirty- 
six strong, and it has the call upon a number of 
volunteer brigades in districts just outside the 
municipal area. 

Its equipment includes seven steam fire-engines, 

of which four are combined CO, steam fire-engines 
and three ordinary steam fire-engines. It is inte- 
resting to note that, for a brigade of this size, it 
has no less than five 80-ft. long ladders. The 
brigade is well housed, exceedingly well managed, 
and has the credit of almost annually being axso- 
ciated with some important piece of research work, 
the chief officer encouraging his officers to under- 
take experiments and tests with fire appliances, 
with a view of publishing the results for the benefit 
of the service generally. I believe the notable 
experiments setting forth the fictitious value of the 
majority of so-called chemical extinguishers were 
undertaken by the officers of this brigade. 
’ But it is in respect to the combined CO, chemical 
and steam-engine that I would particularly call 
attention to this brigade, as it is established as the 
main fire appliance which turns out first to every 
fire, in the various stations, and this naturally 
gives it an important position. The appliance, 
as it is now used at Leipzic, is from the designs of 
Chief Officer Bandau, who evolved both the com- 
Lined CO, and manual engine and the combined 
CO, and steam fire-engine for the purposes of 
the Leipzic brigade, basing his design upon certain 
ideas and experiments by Chief Officer Witte, of 
the Berlin Brigade, which, I believe, took place 
ear'y in the ’eighties. 

These engines are shown in Figs. 163 and 164, 


abreast of the times. Tho brigade is presided over 
by Chief Officer Schoebel, and whilst the perma- 
nent staff is only 153 strong, it has the peculiarity 
of an auxiliary retained brigade uf men housed in 
municipal buildings, which is available immediately 
as a reserve force. This retained brigade is in the 
charge of a superintendent and two deputy superin- 
tendents, and comprises five foremen and fifty-one 
men, whilst the main brigade of 153 has an officer 
and four superintending otticers, one warrant officer, 
and sixteen foremen. Cologne also has the advan- 
tage of the assistance of some suburban volunteer 
brigades which are well organised. 

The new motor steam fire-engine of the brigade 
is complementary to the self-propelled mechanical 
long ladder, illustrated in vol. lxxx., page 172. It 
has been constructed by Mr. C. D. Magirus, of Ulm, 
and the photographs (kindly provided by the chief 
ofticer of the brigade) reproduced in Figs. 165 and 
166 show a general view of the appliance, and also 
a back view. Apart from the general design of this 
appliance, it will be observed that a somewhat in- 
teresting feature is the manner in which an addi- 
tional hose-reel is carried forward, almost as a 
buffer, instead of being trailed or unshippable from 
the rear, as is mostly the case in German and 
Austrian appliances. 


(To be continued.) 





WEST RIDING RIVERS. 
(Continued from page 609.) 
. ARBITRATION. 
WE now come to what may be called, at any rate 
down to the present time, the last act of this 





eventful history. The agreement with the Misses 


Crompton Stansfield had decided the fate of the 
Esholt property, and how the price should be de- 
termined. More than eighteen months ago two 
arbitrators were appointed, and told to come to an 
agreement, if possible, on the purchase sum; which 
agreement, however, was by no means anticipated 
by the veteran experts outside, hardened in many 
an arbitration court, not a few of whom expected t» 
play their part in the Esholt case. Large ratepayers 
from time to time asked if an agreement were likely; 
but these knew little of the true significance of 
arbitrations, as to which it may be laid down as a 
cardinal principle that the very submission to arbi- 
tration is in most cases a fairly conclusive sign that 
there will be no agreement between the arbitrators. 

This great case was no exception, and after a 
lapse of time befitting itsimportance, an arbitration 
was duly announced. 

The contending parties met at the Surveyors’ 
Institution, Westminster, on August 7, 1905, with 
Sir John Rolleston, M.P., as the umpire ; and as 
arbitrators, Mr. Walter Middleton, for the claimants, 
and Mr. Charles Gott, for the Corporation of Brad- 
ford. The property to be assessed included 1700 
acres, lying within a ring-fence in five parishes ; 20 
houses of residential value, 80 cottages, 40 farms, 
and two public houses. 

The counsel were: for the claimants, Mr. Tindal 
Atkinson, K.C., Mr. Honoratus Lloyd, K.C., and 
Mr. Longstaffe; and for the Corporation, Mr. 
Balfour Browne, K.C., Mr. W. Waugh, K.C., and 
Mr. Jeeves. It was announced by counsel at the 
outset that ten days had been allotted. for the 
arbitration, and that the date limit for the issue 
of the award had been extended to November 10 
by agreement between the parties. 

We do not intend to give in detail the proceed. 
ings of this interesting case. The art of the 
engineer, as it affects the intersection and occu- 
pation, permanent or otherwise, of lands, &c., 
by the works it constructs over the surface of 
a civilised country, calls to its aid’ the ser- 
vices of valuers and others to determine compen- 
sation for damages done. The engineer in his 
pride and position may at times choose to look 
askance at the valuer’s art, especially if it plays 
havoc with those modest estimates by which he 
often beguiles his clients into great things: but as 
human nature goes, it is indispensable. Like the 
engineer himself, and, indeed, like the members 
of most professions, the valuer is generally ready 
to sell his skill in an’ open market with all the 
impartiality of a free lance. He is possessed by no 
furegone conclusions. His ingenuity and wit are 
exceedingly nimble, and his imagination, within 
certain narrow limits, not to be surpassed. With 
it he can attain the loftiest flights of hope, and 
the profoundest gulfs of depression. Hence the 
humours of arbitration are apt to be diverting, 
especially when the issues are great and their 
conduct is in the hands of leading counsel. There- 
fore, having led our readers thus far, we propose, 
without wearying them with the minutes of cross- 
examination, to touch upon a few of the leading 
features of this cause celebre. 

Mr. Tindal Atkinson, in opening his case for the 
Misses Stanefield, admitted that after the third 
notice issued by the Corporation to acquire their 
lands compulsorily, his clients were at last. wearied 
out by their efforts to resist the attack on their 
property, and were constrained to make the offer 
before them. The owners were the Misses Mary 
and Elizabeth Stansfield and their sister, Mrs. 
MacColl; and the estate was now the only large 
residential property remaining unbroken between 
Bradford and Leeds, being purposely kept s», not 
only by the present owners, but by their father 
before them. : 

At the outset, the evidence imparted a little 
sentimental value to the origin of the estate. It 
was originally a Cistercian nunvery, part of which 
is still incorporated with the present hall, and it 
had been in the Stansfield family since 1755, when 
it was sold by Mr. Walter Calverley, descendant 
of a well-known Yorkshire family, in whose posses- 
sion it had remained since the reign of Henry VIII. 
The mansion was built in 1707, upon the remains of 
the nunnery. The first witness was the solicitor 
and agent to the estate, Mr. J. M. Barwick, who 
stated that the cost of the opposition to the various 
proposals of the Corporation had been from 12,000. 
to 15,0001. It was admitted that the estate was 
intersected by two railways, the River Aire, anc 
the Leeds and Liverpool canal ; besides which, as 





we have seen, no less than five small sewage works 
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one the ‘* cabbage garden ” at Esholt village—had a 
lodgment on the estate at divers points, wide apart ; 
the very seclusion cherished by the owners, as well 
as the levels, having tempted the authorities of the 
manufacturing districts around them to invade the 
estate, and secure the seclusion of their works also. 
Having acted as agent to the estate under three 
several owners, he considered the estate was rather 
a building estate than a residential estate, although 
the Bills had been opposed from the residential 
stand-point. He admitted that no mills had been 
erected at Rawdon for ten years, and that certain 
mills were empty in Guiseley and Yeadon. 

The value of the woodlands was proven at over 
16,0001., one witness stating that he was willing to 
sive that amount for them, paying the whole sum 
cash down, with five years to clear them. 

Mr. J. Henry Hanson was the leading witness 
as to the value, and said there was but one draw- 
back to the beauty of the estate—the condition of 
the Aire, which wasa ‘‘scab.” The total valuation 
was apportioned into five sections, concerning 
which no more need be said of the first than that 
one house upon it had been the residence of the 
late W. E. Forster; that certain stone-bearing land 
was valued at 5001. per acre, or a total of 47431.; 
and that its total value was 75,0631., with an area 
of 286 acres. 

The second section lay between the Midland 
Railway and the Leeds and Liverpool Canal. This 
was commercial land, and could be utilised at once. 
More than once the present owners could have 
realised excellent terms for it. At 3001. per acre, 
the 122 acres were valued at 45,829/. 

The third section consisted of 327 acres of 
picturesque woodlands fringed by small farms, 
with a net rental of 4111., all within the city of 
Bradford, and suitable for a beautiful public park. 
This was valued at 1201. per acre, or a total of 
39,9451., which, as prices now went, was a very 
cheap site, not to be surpassed in the charming 
views it offered. Bradford had no park on this side 
of its area. Here there is little doubt the witness 
touched a responsive chord in the minds of cit 
burgesses resident in Eccleshill and Idle, whic 
possibly, with other motives of a mingled character, 
helped to commit the heavy-laden city to tho huge 
burden now the subject of arbitration. An asylum 
or a sanatorium was also suggested. 

For the fourth section of 318 acres 50,4051. was 
claimed. It was principally accommodation land, 
but comprised some building land, the whole lying 
chiefly north of the Midland branch from Shipley 
to Guiseley, and had already been broken into by 
several residential building sites. 

Finally, the actual area required by the Corpora- 
tion was dealt with ; 700 acres lying in the centre 
of the estate, and including the hall and park, the 
village, and several beautiful farms and woodlands 
interspersed. In this the chief items of valuation 
were 279 acres of the lower-lying land at 200I. per 
acre, or 55,8191., for building purposes. Other 
lands were also valued at the same price, the total 
value of this section being set down at 152,5291. 

The total claim amounted to 369,7481. 

In cross-examination by Mr. Balfour Browne, 
the witness stated that his whole calculation was a 
speculation as to the demand to-day and in the 
future. The demand to-day would be little, but in 
any judgmentas tothe future the past must be con- 
sidered. The present was a guide to the imme- 
diate future ; but, in dealing with a property like 
this, the immediate future was not the measure of 
its value. At Apperley Bridge Station a scheme 
for laying out 124 house sites had been commenced 
just before the sewage scheme was launched, and 
that arrested it after only four houses had been built. 
That was what might be expected. He admitted 
the view of tall mill chimneys from a portion of the 
residential section, but averred that if counsel 
went through the West Riding he would see that 
manufacturers liked to live within sight of their 
tall chimneys. This cannot be gainsaid ; but the 
taste for living hard by their mills, which seemed 
to be a second nature to the countryside mill- 
owncrs of the old school, is now dying out as taste 
and means of locomotion improve. 

He did not admit that no less than 170 mills 
could be erected on the commercial section of the 
land ; but in any case the first mill which was built 
would advance the value of the land. per saltum, and 
prove his valuation. It might be that during the 
‘ast_ten years only forty-nine mills had been built 
in Leeds and Bradford, together with Guiseley, 


x 


Yeadon, and Rawdon ; but to support the figures it 





was not necessary that the whole area should be 
covered with mills. There would be sufficient 
development to justify his figures, and that need 
not be very great. 

On the fourth day Mr. Hanson was still under 
examination. Pursuing his cross-examination, Mr. 
Balfour Browne said he did not propose to take the 
witness’s estimates seriatim. He then elicited that 
the rentals given as the present letting value 
differed largely from those actually paid by the 
tenants. Various reasons accounted for this, 
including readjustments as to extent of land, 
cancellation of repairing lease, inadequate rental 
charged, &c. In some cases the estimated rental 
was from 22 to 45 per cent. in excess of the rent 
received, and one house, let in 1895, had been 
previously without a tenant for sixteen years. 
‘* For this,” said the witness, ‘‘there must have 
been somic good reason.”—‘‘ No doubt. - But it is 
not a — thing to raise the rent on. « Is it 
near the sewage works ?.”—‘‘ I believe it is.” 

** And notwithstanding that, you have increased 
the rent that is paid to-day by 45 per cent. ?” 

As an explanation of what, under such a raking 
fire of cross- questions, seemed an. inordinate 
stretch of fancy, the witness contended this 
course was justitied. As a principle, it was’ a 
fair basis to take the rent agreed upon by a willing 
tenant and a willing landlord, but as applied to 
this estate it would not do at all. The estate had 
not been well managed. No matter who was 
responsible, the lettings had not been well 
regulated. He did not suggest that the present 
managers of the estate were not capable of 
managing; he quite believed they found great 
difficulties in the way, and probably had to consider 
a superior power. The same answer applied to the 
putting up of the rent of the Stansfield Arms inn 
from 491. to 1041., and to us it seems conclusive. 
Noblesse oblige : to the ladies of an ancient race, all 
of whom have been resident on the old estate, it is 
but natural that a patriarchal system of: easy rents 
should prevail. To them the land is not worth what 
it will fetch in the market, but is the basis of a kind 
of co-partnership handed down from generation to 
generation, in which the benefit is mutual. 

In the re-examination, the witness ‘‘ took into 
his account” that the population of the district 
was increasing 10,000 per year. Even if Leeds 
be included with Bradford in the district, the joint 
increase was but 7500 per annum during the decade 
1891 to 1901; but Leeds -is not a district to be 
regarded as bearing upon tho increase of Bradford, 
or its neighbourhood. As for. Bradford alone, its 
increase, as we have seen, was but 1408 perannum, 
while if we take the immediate district abutting 
upon Esholf, the annual increase of population 
fell to the insignificant figure of 26 persons per 
annum ; figures, we fancy, which will send no com- 
fort to the ratepayers of Bradford, in view of the 
rate at which mortgages are being huddled upon 
their backs. 

Before the evidence was resumed on the fifth 
morning, the important point as to how the 
costs were to be dealt with was settled, it being 
finally agreed that the award should be made as 
usual, with a blank for the costs, to be filled in when 
ascertained. 

Mr. T. T. Wainwright valued the estate at 
396,0001., and estimated the cost of main roads 
to develop it at 26,0001. to 27,000/., 70001. of which 
would be needed at the outset. Other well-known 
valuers supported the claim. 

The final evidence for the claimants was of an 
engineering character. Tramways were mentioned 
as in negotiation between Leeds and Rawdon, close 
to the estate on the north-eastern side, and also 
another line actually promoted on the north- 
western side, the powers for which had been ob- 
tained two years ago, and were still in force ; but 
in cross-examination, Mr. Balfour Browne extracted 
the admission that Leeds had refused to have any- 
thing to do with the extension of the tramways on 
the east side of the estate, and that the promoters 
of the tramways on the west side were bankrupt. the 
scheme abandoned, and the powers expired. This 
completed the evidence for the claimants, the 
claim varying, as we have seen, from 369,0001. to 
396, 0001. 

In the middle of the fifth day Mr. Balfour 
Browne opened his case. There were two methods, 
he said, of valuing an estate: first, on the plain 
facts in evidence, and, second, on the basis of the 
imagination of certain valuers, who said these facts 


were no guide to the future value. The exceed-! 


ingly disappointing results of the efforts to develop 
the estate at Apperley Bridge proved its small 
prospective value. What an oll there might be 
was confined to one or two patches of the estate, 
and no more. He then detailed the following 
gloomy picture of the general condition of things 
in the great manufacturing district of the West 
Riding. 

In Bradford there were 4225 empty houses under 
a rental of 1001., and ten over 100l.; while 9353 
houses had been erected during the past ten: years. 
There were 44 empty mills, and only ten had been 
erected during the ten years. - In Leeds there wero 
7000 houses of under a rental of 1001. standing 
empty, and eleven of over 100I.;.while during the 
past’ ten years 14,377 houses had been erected? There 
were thirty-seven empty mills, and only -twenty- 
eight had been built during the ten years.- Where, 
then, was the chance of. development, either for 
commercial or cottage purposes, in the next ten or 
twenty years on this« estate? ~As_ for - special 
adaptability for a park or an asylum; that was a 
new application of the term, and in’ any case they 
contended that the element of special adaptability 
was excluded from the evidence. by the agreement, 
in which contention it is clear he was right so far 
as any special claim could be attached to it. 

The canons or axiomatic rules which govern arbi- 
trations were duly followed. There is no record in 
history of a case in which by a singular chance the 
estimate of the purchasers has exceeded that of the 
vendors. The optimisin of the latter must: needs 
be balanced by the pessimism of the former, in order 
to restore the fitness of things, and the Bradford 
experts offered no exception to the rule. To hear 
them making oath, one after another, one could 
not but believo (if the power of belief remained in 
him) that Bradford and the teeming districts around 
it were, in the matter of trade, hard. by. death's 
door ; and our readers will not be surprised to learn 
that the valuation of the leading witness, Mr. E. L. 
Clare, was only 127,9811., or less than. one-third 
of the highest valuation on the claimants’ side. He 
considered the’ extension of Leeds would have no 
effect on Esholt. There were hundreds of acres 
of Jand on every side of Leeds and Bradford, well- 
watered, well-drained, and well served by railways 
and tramways, which» must come into the market 
before this so-called commercial land. There were, 
in fact, thousands of acres within the city of Brad- 
ford at present unbuilt upon, some part of which, 
he might have added, was~moorland, enclosed and 
unenclosed. The two water-mills on the estato 
were in ruins, and would never be used again, and 
for their value as road-making materials he allowed 
5007.» The quarries contained stone, of which there 
was an endless supply in the district. - This was an 
almost purely agricultural estate, and he based his 
estimate on .twenty years’ purchase for the farms, 
twenty-eight years for the woodlands, and twenty- 
five years for the sporting rights. There were 
64501. for the value of such timber as could be taken 
from the estate without injuring its farming value 
Certain deductions were made for repairs. 

Mr. Armistead gave useful evidence, which 
showed a practical knowledge of the local conditions 
governing the sale and development of land in 
Airedale, stating, among other things, that in 
Rawdon, separated from the Esholt estate only by 
the road, there had been an estate of 135 acres in 
the market for residential purposes for the last 
thirty years, with owners anxious tw sell, but a few 
lots only had been sold. 

In summing up his case, Mr. Balfour Browne 
gave a flat negative to the statement, made, on 
behalf of the authorities at Bradford, at the pro- 
ceedings before the Parliamentary Committee, that 
**the property is now ripe for being used for works 
and buildings of all sorts, and no doubt the Misses 
Stansfield would get a large price for it, because it 
is very valuable.” That was said in 1901; but 
now, on the contrary, ‘‘it was absurd to suppose 
that the estate was ripe for building.” Because 
they had sold one little plot at 3s. 6d. or 4s., that was 
no reason that the same figure should be put upon 
the whole estate. It was a case of trying to prove 
that one swallow made a summer. He compli- 
mented the agents on their sound management wt 
the estate, vindicating them against the charge of 
mismanagement brought by a valuer from Hudders- 
field. Prophets had no honour in their own 
country. There was much talk of railways, of 
tramways, and of canals, but the railways had not 
seemed of any use except at the two stations, and 





it seemed impossible to get a siding to them any- 
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CHEMICAL FIRE-ENGINES FOR THE LEIPZIC BRIGADE. 


DESIGNED BY CHIEF OFFICER BANDAU, LEIPZIC. 
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(For Description, see Paye 745 ) 
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where. Mills on the flat lands would be remote 
from the railways; and as for tramways, they did not 
go near that part of the estate claimed to be of build- 
ing value. The canal had been there a hundred 
years, and practically nothing had been done with it. 

In replying for the claimants, Mr. Tindal 
Atkinson said that it had been pressed upon 
the Umpire that here they had a willing seller 
and a willing purchaser. Toa certain extent he 
agreed, but he did not agree that it justified the 
inference that the principle governing cases of 
land taken compulsorily under the Lands Clauses 
Act did not apply. There was no difference 
except this, that under that Act 10 per cent. 
had to be added to the full or fair value—he did 
not care which it was called, because the fair value 
was the full value of the whole property to be 


acquired ; whereas in this case the 10 per cent. to 
be added was limited to the value of the area 
actually required for sewage purposes—685 acres. 

As to the non-development of the estate, that, 
as had been repeatedly stated, had been the policy 
of the owners. General Stansfield had rigidly ex- 
cluded intrusion of any new buildiogs, and instead 
of eeiling, was always on the alert to purchase lands 
to enhance the amenities of his estate and round 
| off its boundaries. That policy had been continued 
| by his children. As for the building plots, no 
|sooner was the scheme fairly launched than the 
| Corporation propounded their own scheme, and 
| forthwith the prospect of twelve million gallons of 
|sewage poured on the estate stopped further 
| purchase. 


Finally, as Mr. Balfour Browne had said in 
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1901, this land was ripe for building purposes of 
every kind, any one giving 370,000. for it would 
make a good thing out of it. \ 
Sir John Rolleston’s award was issued early in 
November last, the amount proving to be 239,742/., 
which sum includes 10 per cent. upon the pur- 
chase money or compensation for lands scheduled 
in the Corporation’s last application to Parliament. 
It also includes the value of the timber on the 
lands and of any mines and minerals in and under 
the same, and also the costs of the owners in remov- 
ing from their residence. : ‘ 
Excluded are the advowson of the vicarage of St. 
Paul, at Esholt, the churchyard, and land surround; 
ing the church and schools, and also the manoria 
rights of the parishes of Yeadun, Idle, and Eccles! ill. 
In addition to the purchase sum of 2%,/ 4a, 
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SELF PROPELLED FIRE-ENGINE FOR THE COLOGNE BRIGADE: 
CONSTRUCTED BY MR. C. D. MAGIRUS, ENGINEER, ULM. 


(For Description, see Page 745.) 
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awarded, the expenses of the arbitration paid by| The owners of the land were Miss Mary Evelyn 
the Corporation were 18,3391., making the total|Maud Crompton Stansfield, Miss Elizabeth Alex- 








eS ee - - . i ee RR eg RE 








a i 





Albinia MacColl (wife of ‘the Rev. Canon Malcolm 


MacColl). 
(To be continued.) 








THE WORKS OF MESSRS. BARR AND 
STROUD, 
(Continued from page 679.) 
Tus Dininc ARRANGEMENTS. 

A pinmnG-HaLL for the workmen is not an un- 
common feature of large works, but. it is to be 
feared that, both as regards the comfort of the men 
and the satisfaction of the management, the dining 
arrangements in many firms often leave much to be 
desired. Consequently the attendance falls off, the 
better class of men being the first to withdraw their 
patronage, until the whole scheme dies of sheer 
inanition, or the management consider it a failure, 
and take no further interest in it. Such a result, 
the common fate of works dining-halls, is far more 
the fault. of the management than of the men, 
That workmen appreciate a | pve where they can 
eat their meals in decency and comfort, and if such 
conditions are granted them, may be relied on to 
preserve order and cleanliness, is,.fully proved by 
the experience at Anniesland, where there is no 
compulsion, either expressed or implied, to make 
use of the dining-hall, except that during meal 
hours the men are not allowed in the shops. ‘The 
men may bring their own food, or purchase what 
they require from the firm, according to & scheme 
which will be explained later, or go to an outside 
restaurant ; but if meals are eaten on the firm’s 
premises, they must be eaten in the hall. 

Adjoining the dining-hall is a kitchen, fully 
equipped with coal and gas cooking-stoves, &o, 
T o kitchen and restaurant are under the charge of 


|@ manageress, assisted by a cook and staff of seven 
|maids, In this kitchen are also prepared the meals 


for the foremen, draughtsmen, and lady type- 
writers, who dine consecutively in a room separate 
from the dining-hall. The absence of the foremen 
from the large dining-hall is in the interests of 
discipline in the shops, and the maintenance of 





order during meals is thus entirely entrusted to 
the men, who are most jealous guardians of the 
confidence reposed in them. The partners and 


cost of the Esholt estate 258,081, andra Crompton Stansfield, and Mrs, Consuelo ' senior members of the staff dine in the board-room 
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on the first floor of the building, This room is 
served by a lift from the kitchen. As we have 
already said, the use of the dining-hall and the 
purchase of food from the firm are entirely volun- 
tury ; but, to legalise the sale of food, and pre- 
vent infringement of the Truck Acts, every em- 
ployé is required to sign the I agreement 
on entering the service of the firm :—‘‘ I, the under- 
signed, agree that should I purchase from Messrs. 
Barr and Stroud food cooked and to be eaten on 
their premises, I shall allow the value of such 
food to be deducted from my wages.” 

The dining-hall is a large, well-heated, well- 
lighted, and comfortable room on the ground-flvor. 
It may be entered almost directly from the kitchen, 
but this entrance is exclusively reserved for the 
attendants and staff, the men using a separate 
door. Before coming in to dine, the men change 
their overalls and wash their hands at the basins 
freely distributed throughout the works, where 
every convenience in the way of towels and 
soap is provided, and lockers for each man’s over- 
alls are ranged against the walls. The tables are 
covered with a white oilcloth, and each table seats 
a ‘*mess” of eight men. One of these is the mess 
president, who is responsible for order at his table. 
The mess presidents are elected in 2 body by the 
men, and hold office for twelve months, On elec- 
tion eich president collects round him seven of his 
friends, and the party have a table allocated to 
them. One member of each mess, generally an 
apprentice, is the ‘‘ orderly” for his table, and it 
is his duty to carry the food and empty plates to and 
from the serving-tables ; the kitchen’ staff do not 
go about among the men when the latter are seated. 

A mess-card is supplied to each table, on which 
the men order the food they will require the 
néxt day. On the back of the card is printed a 
standard menu, with a symbolic letter for each 
item, and the price opposite. - Items such as fish, 
meat, pudding, &c., although they vary in kind, are, 
like the rest, supplied at fixed prices ; but that the 
men may know what they are ordering beforehand, 
the kinds of meat and pudding which are to be sup- 
plied the next day are stated on a blackboard in the 
mess-room. The mess-card is 8 in. long and 36 in. 
high, and is ruled with six horizontal columns corre 
sponding to the days of the week, and with eight 
vertical columns, each headed with one of the men’s 
numbers, the mess president’s number being written 
in red ink. The ‘‘day” columns are subdivided into 
three smaller ones, for breakfast, dinner, and tea 
respectively, and the personal columns into two, 
headed respectively ‘‘ ordered” and ‘* value.” 
Each man fills in, below his number and opposite 
the proper meal for the next day, the symbolic 
letters of his order, and it is the duty of the mess 
president to seo that these items are properly en- 
tered. When the men enter the hall they find the 
tables laid and the first course of what they had 
ordered the day before set at their respective tables. 
The second course is fetched from the counter at 
the staff entrance by the orderly, so that it is 
received hot by the men. 

The value of each meal is entered daily on each 
man’s card, and at the end of the working weck, 
when the cards are filled in, the total value of each 
mn's purchases is entered at the foot of his column. 
Tho cirds are then cut up into strips, and the 
column pertaining to each man is returned to him 
in his wages bay, so that he may compare his 
account with the amount deducted from his wages. 
The system works with exceptional smoothness, 
owing no doubt to the arrangements being under 
the control of the men themselves, who, if they feel 
aggrieved by anything, can bring the matter before 
the shop committee, who have absolute power to 
deal with the case. The charges made for food 
cover purchasing, cooking, depreciation, and work- 
ing expenses, rent alone being borne by the tirm, 
so that the dining-hall is s«lf-supporting, a conveni- 
ence for the men, and a business undertaking. 


Tue Suacestion ScHEeME. 


There is much difference of opinion upon the 
value of schemes providing financial encouragement 
to the workmen to make suggestions for increasing 
the efficiency of the works. In every works there 
are scores of cases where a little alteration in the 
design of a tool, or a different method of machining, 
would considerably cheapen the work, and there is 
usually no one who realises these things more 
quickly than an intelligent workman. He is, how- 
ever, usually afraid of arousing the jealousy of his 
foreman, who in many cases may be capable of arro- 








gating the credit of the improvement to himself, and 
telling the real author of the suggestion that he is 
‘* paid to work, and not to think.” The consequence 
is that the workman does not report his suggestion, 
with the possible result that many more or less 
valuable ideas are lost to the management. 

Of course, on the other hand, there is the work- 
man to be reckoned with who thinks that every 
possible alteration is an improvement, provided 
that he himself thought of it. Such a man feels 
hurt if his suggestions are not taken at the value 
which he puts upon them, and denounces the 
system which gave him the opportunity of ventilat- 
ing them as a farce. This is the class of man who 
is most fertile in suggestions, so the possibility is 
that the greater part of workmen's suggestions may 
be comparatively useless. However, there is no 
doubt that a large number of really valuable im- 


provements in workshop practice can be made if| ¢ 


the proposals of the workmen are laid before the 
management. The wheat must be separated from 
the chaff by a competent and open-minded man or 
committee, and when a sensible suggestion comes 
forward it should be acted upon without false pride, 
the originator given the credit of it, and encouraged 
by some suitable reward to devise further improve- 
ments. 

Messrs.-Barr and Stroud have such a scheme in 
force which seems to meet the case, and to give 
satisfaction to all concerned. It is modelled in many 
respects upon the scheme originated by Messrs. 
William Denny and Brothers, of Dumbarton, who 
had found it satisfactory in operation. . A strong 
committee, presided over by Professor Barr, and 
including the chief officials of the firm, sit in‘ judg- 
ment on the suggestions put before them, and give 
their decisions without furnishing reasons. Claims 
have to be made on a form provided by the firm, 
and come up for consideration after having their title 
posted for a sufficient time on the notice-board of 
the works, so that anyone asserting priority of idea 
may be enabled to lodge an objection. The secre- 
tary assists workmen who desire such aid in speci- 
fying their claims, and the committee are em- 
powered to call on any employé of the firm for 
evidence on the claims submitted. 

The following is an abstract of the rules under 
which Messrs. Barr and Stroud’s Suggestion scheme 
is worked :— 

MEMBERS OF COMMITTEE. 
President : Professor A. Barr, D.Sc., M. Inst. C.E., 
(Director). 
Mr. Harold D. Jackson (Director). 
Mr. J. W. French, B.Sc. (Scientific Assistant). 
Mr. N. J. Maclean, B.Sc. (Works Manager). 
Seerctary : Mr. Oliver H. Porter (Secretary). 


RULEs. 


1. Any worker (exclusive of members of the com- 
mittee, foremen, heads of departments, draughtsmen, 
and clerks) in the employment of this firm may claim an 
award from the committee on the following grounds :— 

a. That he has either invented or introduced a new 
machine or hand-tool into the works. 

- That he has improved any existing machine or hand- 
tool. 
c. That he has applied any existing machine or hand- 
tool to a new class of work. 

d. That he has discovered or introduced any new 
method of carrying on or arranging work. 

e. That he has invented or introduced any appliance 
for the prevention of accidents. 

hat he has suggested some means by which waste 
of material may be avoided. 

g. Or, generally, that he has made any suggestion by 
which the work is rendered either superior in quality or 
more economical in cost. 

2. In the case of a workman who is unable to test the 
merits of his supposed invention or improvement, either 
through inability on his part to make the necessary ex- 
periments or to pay for the same, the firm, on the 
recommendation of the committee, may agree to bear 
the whole or part of the necessary expense; or the 
committee will be at liberty to grant the free use of 
tools and appliances in the works for this purpose ; and 
if the invention should afterwards: prove a practical 
success, an award will be granted. f 

4. On the establishment of a claim, the committee are 
to make an award, which will not be less than 1/. and 
will not exceed 6/. Between these limits the award will 
be fixed by the committee according to the opinion they 
may form of the value of the improvement or invention 
for which the claim has been made. Should two work- 
men have been engaged in the invention or introduction 
of any improvement judged worthy of award, the com- 
mittee shall use their own discretion in awarding: each 
of them equally or unequally within the limit of. the 
maximum award. But in the case of an invention or im- 
provement being considered by the committee worthy of 
a greater award than 5/., they shall submit a report on 
the same to the firm, who may sanction either (1) the 


granting of such greater award than 5J.; or (2) should the Pp 


invention be considered worthy of being protected by 
patent, an award of 5/., together with the taking out, at 











the firm’s expense, of provisional protection at the Pat 
Office on behalf of the inventor, all with a view to iesehha 
him either to dispose of his invention during the period 
of protection, or to make arrangements for completing 
the patent at his own or his friends’ expense, provided 
always that the firm shall have for all time coming the 
use of any such inyention so provisionally protected at 
their expense, free from the payment of any royalty or 
patent rights that may be chargeable on the same, should 
the patent bs completed. Should a claim, in the opinion 
of the committee, not be of sufficient merit to entitle 
them to make the minimum award of 1/., but which may 
be of some value, the committee have the power to grant 
an allowance less than 1/. to encourage the claimant to 
try fn age These allowances will not rank as awards, or 
entitle the claimants to premiums provided for in Rule 5. 
These allowances to called ‘“‘encouragement pre- 
miums.” 

5. Whenever any workman has received as many as five 
awards from the committee, reckoning from the time the 
scheme came into force, he shall be paid a premium equi- 
valent to the total amount of money paid to him for these 
ve awards. For every succeeding five awards which he 
may earn, he shall be paid a similar premium. but with 
the addition of 5/. in the case of the second set of awards ; 
of 10/. in the case of the third set of awards, and so on by 
increases of 5/. for each five awards. 


Tae Sick Cuvs. 


Provision for illness or accident is afforded by the 
sick club in connection with the works. Member- 
ship is confined to employés of the firm, and is 
entirely voluntary. The club is under the manage- 
ment of a president, vice-president, secretary and 
treasurer, and five members, and is run on strictly 
business lines. The entrance-fee to the club is 6d , 
and subscriptions of the members vary between 
ld. and 4d. per week, in proportion to. their rate 
of wages. The benefit which any one member 
may receive for sickness or disablement is limited 
to 156 working days per annum. Those who con- 
tribute 1d. per week receive 33. for the first 
thirteen weeks, and ls. 6d. for the remainder of 
the period, and those contributing 2d., 3d., and 
4d. per week receive proportionally increased 
benefits during the same respective periods. 
Members are not entitled to benefit until forty- 
eight working days after admission to the society ; 
and should.a member resign before that period 
has expired, he receives back all payments in full, 
excepting only the entrance-fee. The subscriptions 
of members are deducted from their weekly wages, 
so that the trouble of collection is minimised, and 
payments are not allowed to become inadvertently 
in arrear. The rules of the society are only alter- 
able by the votes of the majority at a general 
meeting. 

Besides the benefit from the sick club, every 
workman at Messrs. Barr and Stroud’s receives 
half-pay from the firm if he is incapacitated from 
work by any accident occurring to him while en- 
gaged upon the firm’s work or premises, provided 
the accident was not caused by his own fault. This 
half-pay is granted for twenty-six weeks, Again, 
twice a year the employés subscribe voluntary sums, 
varying from 3d. to 1s. each, for the local in- 
firmaries ; and to the total sum thus collected the 
firm adds an equal amount... Besides the charitable 
aspect of these subscriptions, their payment entitles 
the employés to ‘‘ lines ” to these institutions. 


(To be continued.) 





STANDARDISATION’: OF NAVAL 
~ MACHINERY. 
(Concluded from page 651.) 

WE now turn to a description of the motion parts 
of the engine. The gauges for the pistons are illus- 
trated in Figs. 50.to 55, page 751. The pistons are 
of the ordinary cast-steel type, threaded at the top 
for withdrawing the piston from the rod. Fig. 51 
shows the detail of the packing-ring gauges, and 
Figs. 52 and 53 the jig for drilling the piston and 
the junk-ring. This latter is of castiron. ‘he 
projecting lugs shown are taken off when the 
piston itself is being drilled. ~Fig. 54 shows the 
sheet-iron template for drilling the holes in the 
junk and outer rings, which latter acts as a che: k 
for the nuts. Fig. 55 illustrates the gauge for the 
pear-shaped studs, fitted in the piston to preven! 
loosening. 

The piston-rods of the high-pressure and inter- 
mediate cylinders are 10 in. in diameter, and in the 
case of the two low-pressure cylinders 8 in. 0 
diameter. The crosshead pins are 11} in. in dis 
meter and 128 in. in length, in the case of the hic'- 
ressure and intermediate cylinders, and {} iv." 
for the low-pressure «:!- 


diameter and 93 in. long the making of the piston- 


gines. In connection wit 
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rods (Figs. 56 to 58, page 752), perhaps the item of 
most interest is the cone gauge for securing the 
exact taper at each end of the rod to fit into the 
piston and the crosshead. A small view of this is 
shown in the group of details, Fig. 58. The piston 
is fitted to the male half of this, and the rod to the 
female half, the taper being one in four. The 
cast-iron laps were fitted, as shown, on the piston 
rods and crossheads, to ensure that they were of the 
correct size and truly cylindrical. Messrs. Haw- 
thoin, Leslie, and Co. grind all piston-rods and the 
majority of the crosshead pins, so as to get the 
surfaces perfectly true and free from tool marks. 
The shoes are of cast steel, fitted with gun-metal 
slippers, faced with white metal. The high-pres- 
sure and intermediate-pressure rubbing surfaces all 
have anarea of 1134.5 square inches on their ahead 
face, and 849 square inches on the astern face ; and 
for the slippers of the wr engines the 
surfaces are 714 square inches and 489 square 


inches, ahead and astern respectively. In Figs. 
56 and 57 will be seen the cast-iron jig, with side 
jlates and steel bushes, for drilling the shoes. 
hese are similar in all respects to those previously 
described, notably in connection with the motion 
bars on the column or bed-plate keeps. 
We come now to the connecting-rods, which are 

































of forged stec], and the gaugcs, &c., fur these are 
illustrated in Figs. 59 to 71. As has been pointed 
out in the previous article, we have here one of the 
indications of the system being carried to an ex- 
treme, as there was no need to ensure identity, 
excepting only in the length and in the poirts of 
junction with the crosshead and crank-pin. From 
ligs. 59 and 60 the general design will be clearly 
seen, and the form, with the varying radii of 
curves, will indicate the enormous number of gauges 
required for ensuring identity. Figs. 61 to 63 
show the top end brasses and keeps, with the 
various gauges for Lhese; Figs. 64 and 65 show 
the top and bottom end bolts, with their templates 
and gauges ; Figs. 66 and 67 show the bottom end- 
brasses and liners, with their gauges ; Figs. 68 and 
69 show the block for drilling the top end of the con- 
necting-rod brassesand keep. This block has lips on 
the side, which fit over the sides of the connectifg- 
rod jaw to ensure its being central with the rod. It 
has also a spigot, which fits into a faucet at the top 
of the rod shown in Fig. 60. This guarantees that 
the holes shall be equidistant from the centre of 
the rod. Figs. 70 and 71 show a similar arrange- 
ment for the bottom end of the rod and keeps ; 
this also fits over the end. It is turned to corre- 
spond with the form of the rod, and side plates are 
fitted so that the bolts shall be central. The depth 
of these two blocks (Figs. 69 and 71) is exception- 
ally great, the former being 6 in. and the latter 
‘in., so that the Loring-bar may be kept in true 
ae during the work of forming the holes. 

_ The crank-shaft, which is illustrated in Fig. 72, 
is of forged steel, and of the usual Admiralty 





pattern. The cranks, in the case of the high- 
pressure and intermediate engines, are interchange- 
able. The diameter of the pins is 24} in., while 
the journals are 18} in., the over-all length being 
11 ft. 3, iu. The only difference as compared with 
the cranks for the low-pressure engines is that 
in the case of the latter the length is slightly 
less—10 ft. 52in. The crank-shaft is 184 in. in 
diameter, increased to 19} in. in the way of the 
eccentric sheaves, and it has a 9}-in. hole through 
it. Through the pin there is an 11}-in. hole. The 
cranks, it may be added here, are set at unequal 
angles, and are arranged to produce, as far as 
possible, a balance, while leaving it optional to set 
them at suitable angles to each other. The block 
shown to the right of the crank-shaft (Fig. 72) was 
made to enable the pin to be turned. It consists 
of a plate, with a hole for the lathe-centre. This 
centre hole is drilled by aid of the block-plate shown 
in Fig. 77, and, as will be seen, it fits on to the 
spigot previously mentioned. The hole for the 
lathe-centre is thus drilled through the steel bush. 
Figs. 78 and 79 are elevation and section of the 
laps, one of which is required for the crank-pin, 
one for the main bearings, and one for the part of 
the shaft upon which the eccentrics are fitted. 
These vary only in the diameter of the bore, and 
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the one reproduced is for the main bearings. They 
are used to ensure that the journals, &c., shall be 
absolutely cylindrical. The difficulties in propor- 
tioning a gauge-block suitable for finishing the 
coupling bolt-holes, so that several pieces may be 
bolted together without having to pass a rymer 
through the holes, are very great. To enable the 
shafts to be reversible and interchangeable it is 
essential that the pitch of the holes should be 
absolutely equal, and that they should line truly. 
To accomplish these objects, the utmost skill and 
patience is required in fitting them together, and 
the tool proves a most costly one to make. 

The drilling of the couplings, bolt-holes, &c., is 
accomplished with the assistance of the blocks shown 
in Figs. 73, 74, 75, and 76. These were very expen- 
sive blocks to make, but it is the practice of Messrs. 
Hawthorn, Leslie and Co. to adopt this method for 
all shafving, both line and crank, for merchant as 
well as for naval work. The advantage will be obvious 
when it is stated that shafting drilled by the uso of 
these blocks is absolutely interchangeable, and 
there is no necessity to put the two shafts together 
in place to rymer the holes. This tly facilitates 
the work, and also makes it possible to supply any 
spare piece without any work having to be done at 
the ship. The construction of this block is clearly 
shown in Figs. 75 and 76. The block consists of a 
cast-iron casing, holding in ition the hardened 
steel bushes. These are of exceptional length, 
being in this case 13 in. long for a bolt 33 in. in 
diameter. The diameter on which the bush rests 


turned. The bushes have then to be adjusted for 
the pitch of the holes and for alignment parallel 
with the shaft; set-screws are introduced (as in 
Fig. 76) which assist to this end. To secure the 
pitch of the bushes split distance-pieces are fitted 
between the bushes, and these are expanded by 
means of the cone-headed screw driven between 
the split surfaces. The coupling of the shaft fits 
tightly into a recess arranged on the face of the 
block. Gauges are also provided for setting the 
eccentrics, and also for the keyways of these. 

The thrust-shaft is 18 in. in diameter, and has a 
10}-in. hole through it. The thrust-block is of 
cast iron, and is fitted with twelve horseshoe collars 
of cast steel faced with white metal, having a 
total rubbing surface of 2700 square inches. The 
line-shaft is 18 in. in diameter, and the stemn and 
propeller-tube shaft 233 in. in diameter, with 12-in. 
and 18-in. holes through them respectively. The 
stern-sbaft liner is § in. thick. The stern tube 
itself was built into the ship, and is fitted with cast- 
iron bushes, riveted at cach end, and bored out 
to suit the gun-metal bush lined with lignum-vitv. 
It is unnecessary to describe the gauge system for all 
shafts ; it will suftico to refer only to the line shaft, 
which is constructed with couplings in the same way 
as the parts of the crank-shaft, the block with its 
bushes egy to that just described, except 
only in size.. Figs. 80 to 84, page 753, show the cone 
gauges for the tail-end shaft. Figs. 80 and 81 show 
the gauge for the taper on the tail end, which is lin 
12; Figs. 82 and 83 show the gauge for the taper in 
the propeller ; and Fig. 84 shows the gauge for the 
key. These are massive gauges, 3 ft. 8 in. in length, 
with a tapered cone having a maximum diameter of 
234 in. The male gauge, which is shown in Fig. 82, 
is turned to the exact taper by means of change- 
wheels in the lathe. The keyway is then cut in 
it to correspond with the keyway in the tail-end 
shaft, and the key gauge (Fig. 84) carefully fitted 
in. The female gauges (Figs. 80 and 81) are bored 
perfectly true to the conical gauge. The keyway 
gauge is then fitted to both these blocks, and thus 
the tail-end shaft can be made an accurate fit to the 
female gauge, and the propeller-boss to the male 
gauge. It may be of interest to state that these 
shafts are of abnormal length, the tail-shaft in this 
case being 86 ft. } in. 

We have next the propeller-boss, which, as well 
as the three blades, is of manganese bronze; the 
diameter of the propeller is 15 ft. 9 in., the mean 
pitch 20 ft. 9 in., and the surface 85 square feet. The 
method adopted in machining the propellers is that 
carried out for some years by Messrs. Hawthorn, 
Leslie, and Co. For drilling the flanges of the 
blades and the recesses in the bosses a cast-iron 
gauge-block was used (Figs. 88 and 89). This was 
fitted with We be bok y me ty and so machincd 
that it fitted into the recesses in the boss, while the 
upper part was recessed to receive the blades, The 
cone in the boss was bored to a cone gauge which 
previously fitted into a corresponding female gauge, 
and to which the tail-shafts were turned. This 
plan ensures the fitting of the shaft at the first 
attempt, and avoids the method of trial and error. 

Figs. 85 and 91 give part section of the boss. Fig. 
91 shows the gauge to which the recess in the boss, 
for the blades, has to be mavhined; while Fig. 90 
shows the gauge to which the base of the blades 
must be machined. It is only necessary while 
pitching the blades to put a reference mark for the 
setting of the gauge (Figs. 88 and 89). The con- 
struction of the block is shown in the drawings 
reproduced. Figs. 86 and 87 show two templates, 
the former for drilling the conical end for covering 
the tail end nut, and the latter for drilling the 
stufting-box and gland on the propeller-boss. 

The only other part that need be specially dealt 
with in order to complete typical cases is the 
making of the cccentric rods, —e and sheaves, 
with their gauges. The valve spindles are of 54 in. 
diameter, and the travel of the high-pressure and 
intermediate-pressure valves is 10} in., while in the 
case of the low-pressure valves it is 7in. The 
latter are fitted with balanced chambers 14 in. in 
diameter. The weigh-shaft is 9} in. in diameter, 
increased to 10} in. in the way of the levers, and 
it has a 44-in. hole in it. The reversing-gear is 
of the all-round type, the double-cylinder ‘- 
being 74 in. in diameter with a 6-in. stroke. The 
turning-gear is operated by chain from the re- 
versing engine. The main engine can also be 
reversed by hand. The eccentric rods, straps, 
and sheaves are illustrated by Figs. 92 to 97. 





governs the diameter of the pitch circle ; as will 





be readily understood, this must be very accurately 
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THE STANDARDISATION OF NAVAL MACHINERY. 
(For Description, see Page 750.) 
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gauges necessary is shown on Fig. 92, but many 
of the details are omitted. Fig. 93 shows another 
view of this. Perhaps the gauge of most interest 
is the one shown in Fig. 94, which consists of 
a cast-iron block, with hardened steel bush fitted, 
and having a side plate, as in the case of most of 
the jigs already described. The two inner holes on 
this are for boring the bolt-holes of the eccentric 
sheaves, and the two outer for forming the holes 
in the straps; this gauge, of course, fits over the 
machined parts. . Different sizes are provided for 
the variations between the low and high-pressure 
engine parts. Fig. 95 shows the block for boring 
the ~ Png of the rod, brasses, and keeps, while 
Fig. 96 is a block for dealing with the bottom ends 
of the rods and eccentric straps. Fig. 97 is inte- 














resting, as it indicates the extent to which the gauge 
system has been developed in the case of these 
cruisers ; it shows one of the studs for bolting the 
eccentric rod to the strap, and each of these is 
made to this gauge in all of the engines. 

Want of space has compelled us to only offer 
a few of the most typical gauges ; and as a further 
indication of these we reproduce two photographs 
on page 760. Fig. 98 shows a complete set of 
gauges, templates, and blocks for the machining of 
the high-pressure cylinder. It will be noticed 
that the majority of these gauges are similar in 
their construction to those of the intermediate 
cylinder described in our issue of May 18 (page 649 
ante), though smaller in size. Fig. 99 shows a 
complete set of gauges and blocks used in machin- | 








ing the line-shafting and stern tubes. The applica- 
tion of these gauges has already been described, 
and a reference to Figs. 72 to 84 on the present 
_ opposite pages will enable them to be iden- 
tified. 





THE LAUNCH OF THE “LUSITANIA.” 


Tue Cunard liner Lusitania, the largest and 
heaviest ship yet floated, was launched yesterday 
from the Clydebank yard of Messrs. John Brown 
and Co., Limited. The vessel, which we described 
at length in our issue of last week, is designed to 
be the fastest mail steamer yet constructed; but 
immediate interest in the launch is associated 
with the problem, always fascinating to scientists, 
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of the liberation beyond immediate control of a 
mass of 16,000 tons to be lowered through about 
35 ft. during a longitudinal travel of 800 ft. 
This problem is the more engrossing owing to the 
fact that in the great majority of cases the width 
of waterway into which ships are launched is narrow 
relative to the length of the vessel. The river 
opposite Clydebank is only about 610 ft. in width, 
while the ship has a length over all of 785 ft.; 
but the yard there is perhaps more favourably 
situated than the majority of establishments on 
the northern river, by reason of the fact that its 
launching area includes the confluence of the rivers 
Clyde and Cart, and in order to further facilitate 
the success of the operation yesterday the vessel 
was built at an angle of about 40 deg. to the line 
of the river, the better to take advantage of this 
increase in waterway. At the same time, the Clyde 
Trust have been carrying out deepening and widen- 
ing operations, in pursuance of their policy of 
meeting all prospective requirements of ship- 
builders. One of these changes in the regularisation 
of the channel included the cutting away of the 
corners at the junction of the two rivers, so that it 
was possible to give the Lusitania a run of 1200 ft. 

Although a great number of powerful vessels 
have been constructed at Clydebank, including 
some of our largest Atlantic liners, battleships, 
and armoured cruisers, it was deemed prudent to 
specially prepare a berth for the Lusitania, not so 
much because of the length or of the mean load per 
square foot, but because of the concentrated down- 
ward pressure at the forward end at the moment 
when the stern becomes water-borne—a condition 
which occurred in the launch yesterday, when the 
vessel had travelled 560 ft. down the ways. It is 
difficult to estimate the amount of this downward 
thrust, but it may be assumed as amounting on an 
average to about 20 per cent. of the weight of the 
vessel ; and as it is concentrated on a very limited 
area, the pressure is momentarily very much more 
severe than the average pressure on the standing 
ways, which was about 2 tons per square foot. 
Piles were driven throughout the area subjected to 
this special pressure, and were bound on top with 
cross-ties, so as more effectually to distribute the 
stress. A large part of the berth, of course, did 
not require any special strengthening, but the great 
length of the vessel necessitated her being laid 
down at a greater angle than in the case of preced- 
ing ships, and therefore the berth prepared occupied 
two former slips and the ground between them. 

The vessel was built on keel-blocks which had a 
declivity of ,% in. per foot, and were spaced at 3-ft. 
centres. The double bottom was, of course, sup- 
ported, as usual, on the bilge-blocks, and when 
operations were commenced in connection_with the 
launching, the standing ways were laid between the 
bilge-blocks and keel-blocks. The ways were on a 
mean declivity of 43 in. per foot, with a camber of 
16 in. in the whole length. The distance apart of 
the standing ways was 25 ft. This is, perhaps, less 
than might have been adopted under normal con- 
ditions, but the spacing was determined owing to 
the position of the bossing out of the hull for the 
two inner shafts, shown in the view of the stern. 
This bossing out afforded a most convenient method 
of housing the tops of the aft poppets: the fine 
run of the ship would have involved elaborate 
arrangements to secure all these poppets other- 
wise ; the outer shafts were at too great a distance 
from the centre line to be utilised for the purpose. 
It was considered desirable to run a heavy angle- 
iron along the outside curve of the inner shaft 
bossing to further secure the tops of the poppets. 
This frame may be seen by close examination of the 
stern view of the ship on Plate XXXIV. 

The standing ways were built up of oak logs 
12 in. by 12 in., and were 64t. in width. For the 
immediate preparation of the launch the standing 
ways were ‘*‘ payed ” with Russian tallow and soft 
soap, the thickness being about # in., and a few 
days ago the sliding-ways were similarly coated 
and turned in on top. Like the standing ways, 
they were built of 12-in. by 12-in. oak timbers, 
bolted together, the lengths in all cases being con- 
nected at the butt-joint by heavy steel fish-plates. 

On the sliding-ways the cradle was next built up, 
and the illustration of the bow view, on Plate 
XXXIV., gives a good idea of the immense propor- 
tions, not only of the ship, but of the forward part 
of this cradle. The support for the top of the fore 
poppets is notable for its great strength. There was 
built on the ship’s structure, as shown, a series of ten 
deep brackets of plates and angles, each riveted to 





the shell-plates and frames of the hull. These web- 
brackets were tied on their outer edge by fore and 
aft plates, with a horizontal plate securely attached 
at the bottom, formed to receive the heavy timber- 
ing forming the fore poppets. Extending over 
eight frames aft of this, similar but shorter brackets 
were built to receive the next range of poppets. 
In the cradle for recent heavy ships in some other 
works the bracket has been made in the form of a 
casting to lie snugly against the shell-plating of 
the ship, with a flange into which the tops of 
the poppets were housed, and this casting was 
made continuous along the top of the poppets. In 
the case of the Lusitania, however, it was felt that 
the use of angles and web-plates would give greater 
strength where it was most required, and would 
more effectually overcome the downward thrust, to 
which we have previously referred. The very fine 
lines of the ship necessitated a greater length of 
this temporary steel structure than in former ships. 
From the outside bottom edge of the shelf formed 
by these web-brackets there extended downwards 
underneath the keel, and up to the corresponding 
webs on the other side of the ship, tie-rods of 
steel, having shoes fitting on to the keel. The 
function of these tie-rods was to prevent the shelf 
from buckling, and to assist the brackets to more 
effectually withstand the thrust transmitted by the 
poppets when the stern became water-borne. ‘These 
rods were then in tension, while the poppets con- 
tinued in compression. The shoes referred to had 
a timber packing between them and the keel. The 
rods can be released now that the ship is afloat 
by the undoing of their bolts, which are easily 
accessible, as the bottom of the steel structure in 
connection with the fore poppets is well above 
the launching water-line of the ship. All the fore 
poppets were braced in the fore and aft direction 

y logs firmly bolted to them, and tripping lines 
were carried from the forecastle to enable the 
whole of the forward cradle to be pulled clear 
of the ship after she was water-borne. On the 
forward end of each standing ways there was laid an 
hydraulic cylinder, the ram of which abutted on 
the forward end of the sliding-ways, and both 
cylinders were coupled to the same supply-pipe, 
the pressure being 1250 lb. per square inch. These 
hydraulic rams were for use had the vessel not 
moved on being liberated. 

The aft cradle is illustrated in the stern view, 
on Plate XXXIV. The top of the poppets were 
in this case stowed underneath the bossing for 
the inner shafts, and secured at their outer 
edges by heavy angle-irons riveted to the shell. 
Tripping - lines were here also attached to the 
various lengths of the sliding ways and the aft 
poppets to enable them to be pulled from under- 
neath the ship. It will be seen that quite a con- 
siderable length of the ship at the aft end was not 
supported during the launch, as it was not practicable 
to build the launching structure further than the 
point shown in the engraving. 

The cradle extends from about 50 ft. from the 
stem to about 90 ft. from the aft perpendicular. 
Between the forward and aft poppets the make-up 
from the top of the sliding-ways to the bottom 
shell-plating consisted of the usual packing logs, 
set up by means of hard-wood wedges. 

The photograph from which the stern view is 
made (Plate XX XIV.) was taken a week later than 
that published in our issue of last week, and shows 
more clearly the construction of the stern, and the 
relative position of the four propellers. We de- 
scribed the structure last week, but one or two 
further points are worth noting now. From the 
photographs reproduced it will be seen, for in- 
stance, that the propellers are of unusual form. The 
immense area of the three blades is particularly 
noticeable, and indicates that those responsible for 
the design have given a much higher ratio of blade 
surface to disc area than is usual in recent prac- 
tice. This fact and the light it will throw upon 
the propeller problem will add to the great in- 
terest of the performance of the ship. Another 
fact, which examination of the photograph reveals, 
is that while the two inside — are arranged 
to turn outwards when going ahead, the two outer 
propellers will turn inwards. The analyses of the 
stream-lines and wave-factors revealed by model 
experiments justified this unusual arrangement. 
This also is an interesting development, which will 
be watched with t attention. Another point is 
that the edges of the blades are exceedingly fine ; 
and in view of this it was considered advisable to 
carefully bind them with temporary wood casing 











to obviate injury during the stripping of the ship 
for launching, and during the subsequent comple- 
tion of the vessel when afloat. This accounts for 
the somewhat unusual appearance of the propellers 
in the photographs. 

To return to the launching arrangements, refer- 
ence may now be made to the trigger which takes 
the place of the ordinary dog-shore. This trigger 
arrangement has been adopted at Clydebank for 
some time in connection with large vessels. Three 
separate triggers were adopted on each side, located 
about 180 ft. apart, and yesterday were brought 
into action simultaneously by the electrical gear 
operating all six. The keel-blocks, bilge-blocks, 
and shores having been cleared away, a process 
which occupied several hours, the ship, resting 
on her cradle, was held by the six special 
triggers referred to. The action of these may thus 
be described. The closing of an electric circuit 
brought into operation an electromagnet at each 
station, which released a heavily weighted lever, 
which formed the end of a series of interlocked 
bell-crank levers, having at its other end a stop 
projecting up through the standing ways, and 
abutting against a steel plate let into a cavity 
on the bottom of the sliding-ways. The falling 
of all six weighted levers referred to, each actuat- 
ing its chain of levers, released the ship on the 
sliding-ways. The lever, when it fell, also closed 
a separate electric circuit, which actuated an indi- 
cator placed at the station where the whole of the 
mechanism was controlled. By means of the indi- 
cator for each of the six dog-shores the operator 
was apprised of the successful action of the gear. 
But had the mechanism described failed to act as 
arranged, the triggers could have been knocked 
down by hand, a workman being stationed at each 
position for this purpose. As soon as the indicators 
showed that all six dog-shores had fallen, the ope- 
rator signalled by electric gear to a large disc on 
the launching-platform, which then showed ‘‘ All 
clear.” The ship, however, at once moved, thus 
indicating the success of the operation. 

From the time of starting until the vessel was 
clear of the ways 125 seconds elapsed, giving a 
mean velocity of 7 ft. per second. The ship was 
brought to a state of rest with her bow 230 ft. from 
the end of the ways—a very satisfactory result. 
The drags, to accomplish this, consisted of six 
groups of chains on eachside on the ground. With 
all large ships chain-drags are preferred to anchors 
or plates, because anchors tear up the ground to an 
unnecessary extent, and plates do not offer the re- 
quired resistance owing to their smooth surface. 
The chains, too, are more easily handled. 

The drags weighed over 1000 tons. The groups 
came into action successively in pairs, one on each 
side, the heaviest group being the last to come into 
operation. The first pair were effective immediately 
the vessel had travelled the full length of the ways, 
which extended about 85 ft. beyond the after per- 
pendicular ; the other pairs of drags acted at average 
intervals of 10 ft: These drags were connected by 
steel wire ropes to the ship's side by means of chain 
plates bolted through the shell-plating ; the eye- 
bolts and their positions, relative to each other, on 
the port side of the ship, are clearly shown on the 
engraving of the bow on Plate XX XIII. ; 

When the ship was brought to rest the wire 
ropes connected to the drags were unshackled from 
the chain plates by the withdrawal of a pin from 
the deck, and the ship was taken charge of by six 
powerful tugs ; these, aided by warping lines carried 
to the shore, succeeded in safely bringing the vessel 
into the fitting-out basin of the Clydebank Ship- : 
yard. Itis an indication of the size of this basin 
to state that, notwithstanding the enormous length 
of the vessel, the stern does not project beyond the 
line of the river banks. 

The large and distinguished company present 
at the launch were afterwards entertained to 
luncheon in the moulding-loft, covers being laid 
for over 600. Sir Charles McLaren, Bart., M.P., 
the deputy chairman of Messrs. John Brown and 
Co., Limited, occupied the chair in the regretted 
absence, owing to illness, of the chairman, Mr. 
John D. Ellis, and proposed ‘Success to the 
Lusitania and to the Cunard Company.” Mr. 
William Watson, chairman of the company, with 
whose name the toast was coupled, responded. 
The other toast was ‘‘Succees to the Builders of 
the Vessel—Messrs. John Brown and Co.,” who 
are to be congratulated on adding one more success 
to the 370 launches which have taken place at 
Clydebank, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 30. 

Tue contracts for the tunnel terminals of the 
Hudson Company, New York City, have just been 
placed, and call for 30,000 tons of fabricated material, 
which will be delivered at the rate of from 3000 to 
5000 tons per week when delivery begins. The u 
town terminals to be built by this company have not 
yet been awarded. The demand for iron for pipes is 
very heavy, and contracts have been placed within a 
few days for some 30,000 tons, which were divided 
among Northern and Southern furnaces. These pipes 
are to be used in the construction of long lines run- 
ning into hundreds of miles. Large sales of basic 
iron have also been made within a week, amounting 
to something like 30,000 tons, and delivery is to be 
made to the large steel mills of this State. Heavy 
transactions are also reported in Bessemer iron, and 
moderate transactions in foundry and forge. The 
tone of the steel market is very strong, and a large 
amount of business is now in 4 on account of the 
heavy engagements which have n entered into by 
rolling-mills in various parts of the country. The 
Alabama furnaces have secured the bulk of the busi- 
ness in pipe-iron, and the volume of business will 
probably increase. . 

There is still a very heavy demand for steel rails 
both for domestic and export requirements. Large 
shipments are to be made within the next thirty days 
to Mexico and several South American countries. 
The Northern Pacific Railroad has just contracted for 
50,000 tons; the Norfolk and Western Railroad has 
ordered an additional 10,000 tons, and a long string 
of roads has ordered smaller quantities. 
companies are also heavy buyers of rails, frogs, and 
switches, and the demand for ties is also beyond 
the present facilities for supply. Bridge construction 
is increasing, and, in fact, nearly all the railroads of 
the country have eens epee a policy of substitution 
of steel bridges where wooden bridges have been used, 
and all the new bridgework is to be of steel. Most of 
this work is in remote western sections, but in the 
eastern States pronounced improvements in bridge 
construction have been determined upon. The volume 
of business in iron and steel is again on the up grade, 
and it is estimated that the business for this month 
for delivery this year and next will exceed the volume 
of business for any month during the past twelve 
months. Nearly all the rails that are being ordered 
are for delivery next year, and the estimated amount 
of business placed for next year’s delivery is 1,300,000 
tons. It should be stated, however, that some little 
business is under negotiation this week, and will 
probably be closed by Saturday. 

The country has been visited by rains, which were 
very much needed, and an easier feeling now prevails 
in the agricultural sections, because of the assurances 
of maximum favourable crop possibilities. In the 
copper market a fair business is being done on both 
home and foreign account. Pig-tin, which has been 
rushing in speculative directions, has reacted. Lead 
has slightly declined in price by reason of free offer- 
ings to arrive. Tin-plate is quite active at 3.75 dols. 
per box—14 by 20, 1001b. The demand for plates has 
fallen off slightly, but the mills are oversold, and the 
enterprises calling for plate will force buyers into the 
market within thirty P sa . 








STANDARD TEMPLA1ES FOR Pipx-F1.aNcEs.—The Engi- 
neering Standards Committee have entered into an 
arrangement with Messrs. Joseph Sankey and Sons, 
Limited, of Bilston, to manufacture commercial sets of 
standard pipe flange templates in large quantities. In 
order to ensure a high degree of accuracy in the commer- 
cial sets of these templates, the Committee, in the first 
instance, arran for the manufacture of a set of male 
templates for all the sizes and drillings recommended by 
them in their standard tables for pipe-flanges (Report 
No. 10). These male templates, which were made with 
extreme care, were forwarded to the National Physical 
Laboratory, where they were carefully measured up, and 
a certificate of their accuracy obtained. All the com- 
mercial sets are carefully checked against the verified 
standard set before being issued. Accuracy of drilling 
is thus ensured, and it is ho: that the difficulty of 
flanges made by one maker refusing to fit the flanges of 
another, though they both may purport to be drilled in 
accordance with the Committee’s recommendations, will 
be overcome, All engineers at one time or another have 
experienced the difficulty and annoyance of finding that 
flanges which have been nominally drilled to the same 
dimension, refuse to go together, because either the bolt 
circles are slightly different or the spacing of the holes is 
hot quite uniform. The fact that all commercial tem- 
plates will fit in any position the corresponding certified 
male templates effectually doesaway with thesedifficulties; 
and the templates being made in large numbers, Messrs. 
Sankey are enabled to offer them at a price below that at 
which an engineer could make them for himself. The 
spuplates are made of thin steel plate, painted over with 
tuminium paint, a small piece being cut out at the 
extremity of each centre line, so as to enable the fitter to 
see that the centre line of the template coincides with 


the centre line of his flange. 





The traction | ~ 


STEAM TRIALS OF H.M. BATTLESHIP 
** AFRICA.” 

Tue steam trials of the battleship Africa, built at 
the Chatham Dockyard and engined by Messrs. John 
Brown and Co., Limited, Clydebank, were of more 
than usual interest, as the whole of the bearings were 


P| fitted with a system of forced lubrication, partially 


tried in one or two earlier ships, but here exclusively 
adopted. The details of this work, which was carried 
out by the Clydebank firm, present several interesting 
features ; but as we hope to illustrate the machinery 
later, we will content ourselves now by giving the 
results of the trials. But first it may be stated that 
the vessel belongs to the King Edward VII. class, 
already fully described in ENGINEERING. She is 
425 ft. long between perpendiculars, 78 ft. beam, and 
at 26-ft. 9-in. p heen displaces 16,350 tons. The 
engines are of the four-cylinder compound type, the 
high-pressure cylinder being 38 in. in diameter, the 
intermediate 60 in., and the two low-pressure cy- 
linders 67 in. ; the stroke being 48 in. There are four 
condensers, two for each set of engines, and the total 
cooling surface is 21,500 square feet. As in the case of 
several ships ordered three or four years ago, the steam- 
generating plant is a combination of cylindrical and 
water-tube boilers, there being three of the former, 
with 235 square feet of grate area and 8328 square feet 
of heating surface, and eighteen Babcock and Wilcox 
boilers, with 1250 square feet of grate area and 40,068 
square feet of heating surface. The working steam 
pressure is 210 Ib. 


Official Steam Trials of H.M. Battleship ‘* Africa.” 


Date of trial o May 381 and June 3, 1906 
June land 2, 190€, 
Nature of trial .. 30 hours at & hours at 
12,600 i.h.-p. 18,000 i.h.-p. 


.. Forw., 26 ft. 4in.; Forw., 26 ft. 4 in.; 
aft, 27 ft. din. aft, 27 ft. 14 in. 
7 17.547 knots 18.953 knots 
(mean of six runs (mean of six runs 
on measured on measured 


Draught of water 
Speed of ship .. 











course) course) 
Steam pressure in boilers. 194 Ib. 199 Ib. 
Air pressure in stokeholds .. a Nil s Ps in. 
ar- . 
Port. beard. Port. 
Vacuum in condensers 268in. 27.lin. 26.6in. 27.2 in. 
Revolutions per minute ae ‘ Be - “4 ah — “4 
- High fe 71 173 
Mean pressure! Intermediate) 49,, 47,5, | 63,, 624, 
Low .. oo! TB os .5 5, 19 ,, 16 ,, 
High.. .. 68.41b. 70.4 tb.|75.9 Ib. 82.3 Ib. 
Mean pressure | Intermediate 27.6 ,, 28.6,, 31.5 ,, 388.1,, 
in cylinders } Low,forward 11.1,, 100,, 18.16,, 15.7 ,, 
: oo | BAG» | WAR (00:48 | BD 
High -- 2,020 2,243 2,699 2,902 
Indicated Intermediate 2,191 2,269 2,788 2,923 
horse power } Low, forward 1,097 996 2,003 1,729 
» aft 1,029 1,002 | 1,920 1,709 
Total os x is --, 6,837 6,510 9,410 9,261 
Grand total “6 and on 12,817 18,671 
Coal per indicated borse 
power per hour os oe 1.79 Ib. 1.87 Ib. 
Total actual loss of water 18.9 tons 10.19 tons 
The trials which terminated on the 3rd inst. passed 


off most satisfactorily; the table above gives the 
results of the thirty hours’ trial at 75 per cent. of the 
power and of the eight hours’ run at fall power— 
the two most crucial tests. As will be seen at a 
glance, the Clydebank firm have repeated their pre- 
vious successes with warships. On the 30 hours’ trial 
the mean power was 12,847 indicated horse-power 
with the engines es 115.75 revolutions, while 
the consumption was 1.79 lb. per unit of power per 
hour. The loss of water on the trial was 18.9 tons 
for the whole 30 hours, which is less than 25 per cent. 
of that allowed by the contract. Six runs were made 
over a long, deep-sea course, and the speed was found 
to be 17.547 knots. On the full-power trial the speed 
was 18.953 knots, as compared with the 184 knots 
anticipated in design. The power was 18,671 indi- 
cated horse-power, or 671 indicated horse-power more 
than that required by the contract. 

The coal consumption was 1.87 1b., the loss of 
water—10.19 tons—again comparing most favourably 
with that allowed by the specification. The vessel 
is now to be prepared for commission. 








ARGENTINE Rattway Construction.—The Argentine 
Republic has 1805 miles of new line in course of con- 
struction. Extensions are further contemplated in Cor- 
dova, Santa Fé, Catamarca, Tucuman, and in the southern 
territory of Neuquen. A Belgian =. formed to 
construct a narrow-gauge line from 9 de Julio to Sali- 
quito, has despatched engineers to make the necessary 
surveys. 





Betcian Coat Imports.—The imports of coal into 
Belgium in the first four months of this year amounted to 
1,711,968 tons, as compared with 1,300,405 tons in the 
corresponding period of 1905. In these totals 
coal figured for 933,464 tons and 636,899 tons respec- 
tively, British coal for 483,085 tons and 251,545 tons 
respectively, and French coal for 267,937 tons and 402,485 





tons respectively. 


THE LATE MR. SULZER-STEINER. 


Mr. Hernricu Suuzer-STeEiner, the eldest son of 
the founder of the now famous firm of Messrs. Sulzer 
Brothers, of Winterthur, died at Berne on the llth 
ult., being then in the sixty-ninth year of his age. 
His father, Johan Jakob Sulzer, founded the firm 
in 1834, and three years later the subject of our 
sketch was born in the old dwelling-house adjoining 
the small foundry and machine-shop which then 
constituted the whole of the works of the firm. The 
firm built their first steam-engine in 1854, the late 
Charles Brown having shortly before been invited 
to Winterthur by the father of the subject of our 
sketch. The Sulzer engine rapidly established a repu- 
tation for efficiency and economy which has rendered 
it world-famous, and the works now employ about 
4500 men, as compared with some 500 at the time 
this new departure was undertaken. This success 
was not, however, attained without much labour. 
Business in the early ‘sixties was slack, and the wars 
of 1864 and 1866 caused the firm to take up the manu- 
facture of military stores. It was in 1867 that the 
Sulzer engine made its appearance at the Paris Exhi- 
bition, where it attracted much attention, alike by the 
novelty and efficiency of its design as by the excel- 
lence of its workmanship—a characteristic which 
has been marked in all.the productions of this 
firm. During this period of growth Mr. Sulzer- 
Steiner was doing yeoman service for his firm, the 
progress of which was still more rapid on his succession 
to the senior partnership in 1872. 

After attending, as a boy, schools in his native town, 
and having had practical experience in his father’s 
works, Mr. Sulzer-Steiner proceeded to the Polytech- 
nikum at Karlsruhe, where Redenbacher was then 
professor. At the conclusion of his course there he 
made a stay in England, and on returning to Switzer- 
land was taken into partnership, in 1860, succeeding 
finally to his father’s position as head of the firm in 
1872. 

Although Sulzer-Steiner, from the technical point of 
view, reserved to himself only the direct supervision 
of some matters, such as steam-engine construction, 
heating installations, and so forth, he nevertheless 
directed the whole works, which under him had acquired 
such large proportions. His whole nature was steeled 
by work, he had a rapid and clear judgment, and de- 
cided without prejudice in all questions, whether of 
things or of men. He gave special consideration to 
the welfare of the large number of workmen in the 
employ of his firm. The unsatisfactury relations 
which of late years have arisen between employers 
and their staff, and to which Switzerland has not 
remained a stranger, caused him much pain, and a 
short time before his death he wrote a pamphlet on 
‘* The Swiss Industry and Socialism, written by an old 
Swiss industrial man for thinking workmen,” in which 
he gave full vent to his feelings on the subject. 
This pamphlet bears the stamp of this sincere 
man, whose life was one of hard work, and whose 
first thought was that of his Fatherland; it forms a 
valuable legacy to his co-workers. His qualities found 
gy sae outside his own country also, and besides 
his honorary membership of the Swiss Engineers and 
Architects’ Association, he received in 1900 the Grashof 
medal from the Verein Deutscher Ingenieure, and 
the Karlsruhe Technical High School ——— him 
honorary Doctor of Engineering. He was both founder 
and member of council of a number of Swiss associa- 
tions, among which may be numbered that for the 
erection of cheap dwelling-houses, 








Tuer Roya Sanitary InstituTs.—This institute will 
hold a sessional meeting in Derby on the 29th and 30th 
inst., when a discussion will take place on ‘‘ The Provision 
of a Pure Milk Supply.” On the 30th Messrs. Nestlé’s 
Milk Works at Tutbury, and the Derby Sewerage Works, 
will be visited. The twenty-third congress will be’ held 
at Bristol from July 9 to 14, under the presidency of the 
Right Hon. Sir Edward Fry, F.R.S., &c. 





Coat at Hampure.—The imports of coal at Hamburg 
in April were 458.336 tons, as compared with 500,211 tons 
in April, 1905. In these totals British coal figured for 
276,746 tons and 330,216 tons respectively, and West- 
phalian coal for 181,590 tons and 169,995 tons respec- 
tively. The aggregate imports of coal at Hamburg in 
the first four months of this year amounted to 1,811,281 
tons, as compared with 1,729,936 tons in the correspond- 
ing period of 1905. > 





Tue Scorrish Reuiapmity Triars.—The Scottish 
Automobile Club (Western Section), 59, St. Vincent- 
street, Glasgow, has just issued the programme of the 
reliability trials which are to take place from the 13th to 
the 16th inst. It contains the rules and conditions for 
the runs, the entries, and the route. The latter is further 
shown by a map and plans; it runs from Glasgow to 
Edinburgh, Perth, Braemar, Aberdeen, Keith, Pitlochry, 
to Glasgow. The entries number eighty-four, divided into 
five classes of cars, details of which are given. The object 
of the trials is to demonstrate to the public the suitability 








of the modern motor vehicle for touring purposes. 
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CONSTRUCTED BY THE RIEHLE 


Ture has long been a difference of opinion as to 
the best way of preparing, for testing in compression, 
granular materials, such as stone, brick, or concrete. 
As received, specimens of these materials have faces 
never quite flat and never quite parallel. Hence, 
unless some form of soft packing is used between the 
specimen and the platens of the testing-machine, the 
material will fail at a load much below its true com- 
pressive strength if fairly tested. With plastic mate- 
rials the proper bedding of the specimen is less impor- 
tant, since in such cases as the stress-strain curve is 
convex to the axis of stress, the stress increases less 
quickly than the strain, and, the overloaded material 
yielding, transfers a portion of its burden to its neigh- 

urs. With granular materials, on the other hand, 
no such action can occur, The stress-strain curve 
with them is always convex to the axis of strain, 
so that the stress increases faster than the defor- 
mation, and the overloaded portion tends to take 
a still greater overload as the test proceeds, with the 
result of local failure ; whilst the main body of the 
specimen is uninjured, In general, this local over- 
loading of such specimens has been prevented by 
applying some soft material between the specimen 
and the plates of the machine. Lead has sometimes 
been used, but is objectionable, since it flows under 
the pressure, exerting a bursting force on the face to 
which it is applied, and leading to complete failure of 
the specimen at a _ below its true strength. The 
late David Kirkaldy commonly used soft pine boards, 
which answer excellently. Another lan, due, 
we believe, to Professor Unwin, is that of levelling 
up the faces with a very thin layer of plaster of Paris; 
but here, of course, time is required for the plaster to 
set. In all cases where such packing is used, how- 
ever, there must remain some doubt as to whether the 
nature of the packing is entirely free from influence on 
the compressive strength of the specimen ; and for these 
reasons the Riehlé Brothers Testing-Machine Com- 
pany (Inc.), of Philadelphia, U.S.A., have introduced 
the machine illustrated on this » Figs. 1, 2, and 
3, by means of which the faces of a specimen can be 
ground true and parallel prior to being tested. Essen- 
tially, the machine consists of a large lapidary’s wheel, 
the disc being 2 ft. 6 in. in diameter. It is driven at 
@ speed of revolutions per minute, by the bevel 











MACHINE FOR PREPARING SPECIMENS FOR TESTING IN COMPRESSION. 


COMPANY 


BROTHERS TESTING-MACHINE 


rings. 
The's imens to be ground are fixed to the slides 
A, which move freely on their vertical guides, and 


are of weight sufficient to supply the pressure neces- 
sary for grinding. These slides are themselves mounted 
on a frame extending right across the machine, as 
shown in Fig. 3 ; and this frame is reciprocated when 
the machine is in action by the adjustable crank and 
connecting-rod shown to the left of the machine. 
Water is supplied from the tanks shown at B, and 
sand from the sand-boxes C, the supply of either 
being <e) Ymy adjustable. he machine 
measures 6 ft. long over all, by 3 ft. 6 in. wide by 
4 ft. high, and weighs 1900 lb. It is designed for 
preparing specimens from 1 in. up to 3 in. cube. 





Lieut Rattways Act, 1896.—The Board of Trade 
have recently confirmed the following Order made by the 
Light Railway Commissioners:—Headcorn and Maid- 
stone Junction Light Railway Order, 1906, authorising 
the construction of a light railway in the county of Kent, 
from Headcorn to Maidstone. 

Tue Late Mr. Wititiam CupworTH.—We regret to 
have to record the death, which occurred at Darlington 
on the 5th inst., of Mr. William Cudworth, the late chief 
engineer to the North-Eastern Railway Company. Mr. 
Cudworth was 90 years of age He was connected in the 
thirties with the old Stockton-Darlington Railway. 





CanaDIAN GOLD-Mininc.—The production of gold in 
Canada is making no 
declining. The output 
inclusive was as follows :— 


Year. Oz. Year. Oz. 

1896 . 136,274 1901 1,183,762 
1897 . 294,582 1902 . 1,003,359 
1898 . 669,445 1903 .. 911,118 
1899 . 1,031,563 1904 . 793,350 
1900 . 1,350,475 1905 . 667,528 


It will be observed that the output attained its maximum 
in 1900, and that it has since been falling year by year. 
The rapid increase observable up to 1900 was due to the 
successful working of outcrop mines. It would now 
appear that if the falling off is to be arrested a more 
scientific and complete system of mining will have to be 





introduced. 


earing shown in Figs. 1 and 2, and runs on ball- 


but is, on the contrary, | 
} the ten years ending with 1905 
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New ZEALAND Coat.—The working of coal in New 
Zealand shows a satisfactory progress, although it is 
still carried on upon a comparatively small 9 The 
output for the fifteen years ending with 1904 inclusive 





coe 


_—$— 








was as follows :— 
Year. ‘ons. Year. Tons. 
1890 .. 637,397 1898 .. 907,033 
1891 .. 794 1899 975,234 
1892 .. 673,315 1900 .. 1,093,990 
1893 .. 1,548 1901 .. 1,227,638 
1894 .. 719,546 1902 .. 1,362,702 
1895 .. 726,654 1903 .. 1,420,193 
1896 .. 792,851 1904 .. 1,537,838 
1897 .. os 840,713 

The annual poten is still something less than 2 tons 


per head of the population; but it is encouraging to 
observe that the production has continually increased 


year by year. The value of the coal raised during the 

fifteen years was estimated as follows :— 
Year. her os Year. Value. 

£ 

1890 .. 350,894 1898 . 453,517 
1891 .. 379,738 1899 .. 487,617 
1892 . 377,427 1900 .. 588,778 
1893 . x 1901 .. 676,174 
1894 . 395,709 1902 .. 741,759 
1895 .. 403,676 1903 . 762,858 
1896 .. 428,648 1904 .. 768,919 
1897 . 420,357 


The progress of the value has been less rapid than that 
of the output, and it has also been not quite so continuous. 
This would appear to show that the yearly production of 
New Zealand coal is quite equal to the demand, and that 
it even outstrips it. 





Frenon Rouiine-Stock.—In the course of last year 
the Northern of France Railway Company expended 
138,1107. for further rolling-stock, the deliveries made 
comprising 13 locomotives of various types and 1441 
Carri and trucks. Of the 13 locomotives, 5 were com- 
pound, 2 axles coupled, with tenders; six compound, 
with three axles: coupled, with tenders, and two were 
compound bogie-truck engines, with six wheels coupled 
and four cylinders. Of the 1441 carriages and trucks, 213 
were trucks intended for the carriage of fruit and vege- 
tables, twelve milk-trucks, thirteen 10-ton covered trucks, 
210 20-ton platform trucks, 159 40-ton trucks intended for 
the conveyance of long iron bars, 37 40-ton trucks for the 
carriage of coal, and 797 20-ton trucks of various types. 
The company has still orders in course of execution for 
31 locomotives and 591 carriages and trucks of various 
kinds. The compound locomotives with six wheels 
coupled and four cylinders were built for working trains 
of 1000 tons each up severe inclines; one of them 
attracted considerable attention when exhibited at Liége, 
and since it has been brought into use it has fully 
responded to the expectations of its desi , M. du 
Bousquet, chief locomotive engineer upon the Northern 
of France system. So satisfactory, indeed, has been its 

rformance that 16 more we of the same type are 
being built. The Northern of France Company is further 
endeavouring, with the assistance of the Creusot Works, 
to increase the power of its high-speed engines by the 
introduction of aqua-tu boilers upon conditions 
| Securing prey | increased heating surfaces. The 
| Northern of France Lege pe mek a caper] 
| in and is grad replacing wi em all its olc 
10-ton’ trucks ; the working of the larger trucks has been 
| attended with satisfactory economic results, and they 
| will also be welcomed by industrials, and especially by 
| pro 





ietors of collieries and iron works, as their use hss 
‘rendered practicable some reductions of tariffs. The 
| enterprise shown by the Northern of France Railway in 
| extending and improving its rolling-stock, and making 
every ible effort to secure economical working, was 
soueied tend year by an advance in the traffic receipts 
| under all heads to 10, 190,384/., as compared with 9,592, 662/. 
: in 1904, showing an increase of no less than 597,722/. in a 


single year. 
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ELECTRICAL POWER IN THE UNITED 
STATES. 


Tue fourteenth annual report of the important Ameri- 
can undertaking known as the General Electric Company 
has just been issued. The report covers the operations 
of the company for the fiscal year ending January 31, 
1906. The progress of the company is forcibly reflected 
in the following figures, showing the amount of the orders 
received in the six years ending with January 31, 1906, 
inclusive :—1901, 27,969,541 dols. ; 1902, 34,350,840 dols.; 
1903, 39,944,454 dols.; 1904, 39,060,038 dols.; 1905, 
35,094,807 dols.; and 1906, 50,044,272 dols. During the 
past year the company received orders for heavy traction 
motors to the amount of upwards of 300,000 horse-power. 
Orders were also received for railway motors during the 
soe to an aggregate capacity of 750,000 horse-power. 

own to the close of January, 1906, the company had 
received orders for 535 turbines, and had shipped 346 to 
customers. During the past year, in addition to 214 tur- 
bines sold to domestic customers, the company received 
orders for 44 turbines from 11 of the principal foreign 
countries. These foreign contracts were secured in com. 
petition with turbine manufacturers in Europe and else- 
where. A New York Central electric locomotive, the first 
of an order for thirty-five 100-ton locomotives for working 
traffic on the New York Central and Hudson River Rail- 
road, has undergone various tests by the officials of the 
New York Central Company, on the track of that com. 
pany west of Sebunestade. The total maintenance cost, 
as reported by the New York Central Company, is only 
about one-fourth of the average maintenance cost of a 
steam locomotive. The outlvok for the coming year is 
promising, the orders received for February and March 
exceeding the orders for the corresponding months of 
1905. There is, indeed, every indication that the com 
pany’s business for 1906 7 will tax its factory capacity to 
the utmost. An outlay of 2,338,362 dols. was made in 
1905-6 for real estate, erection of new factories, extension 
of existing buildings, additional machinery, patterns, 
special tools, &c. The number of persons employed by 
the company stood, at the close of January, 1906, at 
22,500, as compared with 18,000 at the close of January, 
1905, and 15,000 at the close of January, 1902 A 
notable contract which the company took in 1905.6 
was one for the electrification of the West Jersey 
and Seashore Railroad, from Atlantic City, New Jersey, 
a distance of 6t miles. This is the first American in- 
stance of the electric equipment of an important steam 
railroad from terminus to terminus. The contract 
covers a complete installation, including buildings for 
power-house and sub-stations, motors, car equipment. 
and everything appertaining to an electric rail 
system. The profit realised in 1905-6 is returned at 
6,121,555 dols., as compared with 5,703,192 dols. in 
1904-5. These totals were increased by royalties, divi 
dends, and interest to 7,220,876 dols. and 6,513,290 dols. 
respectively. The balance available for dividend for 
1905-6 was 6,319,160/., as compared with 5,959,891. in 
1904-5. The dividends paid for 1905-6 amounted to 
3,861,062 dols , as compared with 3,684,384 dols. in 1904-5. 











UnsvuccessruL MUNICIPALISATION.—The working of 
the parcels department of the Manchester Corporation 
Tramways resulted in a loss of 5500/. for the past year. 
The Liverpool City Council has decided, on the recom- 
mendation of the Tramways Committee, to abandon 14d. 
fares, the experiment, after having been tried for six 
months, having resulted in a loss of 11530. 

THE PgNINSULAR AND OrreNTAL STEAM NAVIGATION 
Company.—At the close of March, this year, the fleet of 
the Peninsular and Oriental Steam Navigation Company 
representef an aggregate of 395,052 tons. During the 


six months ending March 31 the Coromandel and the] pee 


Bengal disappeared from the list, having been sold. 
Since the close of March, the Chusan has also been dis- 

sed of.. The total of 395,052 tons represented by the 

. and O. fleet at the close of March was made up as 
follows :—Ships in service, 365,344 tons; ships building, 
26,400 tons; and steam tenders and tugs, 3308 tons. All 
the ships building will be twin-screws, and the displace- 
ment of each will be 6600 tons; they will be named 
the Namur, the Nile, the Nore, and the Nyanza; their 
engines will work up to 5000 indicated horse-power. 
The principal vessels now in service are the Macedonia, 
twin-screw, 10,512 tons; the Marmora, twin-screw, 10,509 
tons ; the Mooltan, twin-screw, 9621 tons; the Mongolia, 
twin-screw, 9505 tons; the Moldavia, twin-screw, 9500 
tons; the Devanha, twin-screw, 8092 tons; the Delhi, 
twin-screw, 8090 tons; the Delta, twin-screw, 8053 tons; 
the a, twin-screw, 8038 tons; the Persia, 7951 


tons; the China, 7912 tons; the Egypt, 7912 tons ; the| ‘Pp 


India, 7911 tons ; the Arabia, 7903 tons; the Pera, twin- 
screw, 7635 tons; the Peshawur, twin-screw, 7634 tons ; 
the Palma, twin screw, 7632 tons ; the Poona, twin-screw, 
7626 tons; the Palermo, twin screw, 7597 tons; and 
the Caledonia, 7558 tons. The Delhi, the Delta, the 
Devanha, and the Dongola were built specially to rein- 
force the mail service between India and China, and the 

are now at work on that line. The four steamers build- 
ing are known as the “‘N” class, their names all com- 
meneing with N ; they have been contracted for for the 
intermediate service between London, China, and Japan ; 
they are progressing rapidly, and will be delivered by 
the. builders before the close of this year. A considerable 
outlay is being made in adapting some of the company’s 
largest cargo steamers for the conveyance of refrigerated 
produce in the Australian and, other trades. Four 
the winter in the 
up at present at 


steamers which were engaged dur 
Indian transport business are aid 
Southampton. 


la 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—When the market opened 
last Thursday Cleveland warrants were “= steady at 
493. 94d. cash, and, after touching 493. 10d., eased to 
493. 94d., and closed weak at 493. 8d. cash sellers. Deal- 
ing also took place at 493. 84d. and 49s. 8d. five days, and 
at 50s. 04d. and then 49s. 104d. one montb, with closing 
sellers at 493. 1ld. one month. The turnover was about 
9000 tons. In the afternoon prices of Cleveland warrants 
declined to 493. 6d. cash, and 493. 9}d. and 493. 9d. 
one month, the closing quotations being 493. 64d. cash, 
and 49s. 10d. one month sellers. The transactions 
amounted to about 12,000 tons, and two lots of 
hematite were dealt in at 64s. 14d. one month, with 
closing sellers at 61s. 3d. per ton one month. On 
Friday morning the tone improved, and Cleveland 
warrants changed hands at 49s. 6d. to 493. 7d. cash, 
and from 493. 9d. to 493. 1ld. one month. The busi- 
ness was about 6000 tons, and at the close there 
were sellers at 493. 8d. cash and 50s. one month. 
Hematite was quoted unchanged. At the afternoon 
session a better feeling prevailed, and prices of Cleve- 
land warrants advanced to 503. 1d. and 50s. 14d. 
one month, and 50s. 54d. three months. Cash iron was 
not dealt in, but the turnover was 6000 tons, and the 
closing quotations were 49s. 114d. cash, and 503. 24d. one 
month sellers. Hematite—1000 tons—realised 64s. 1}d. 
twenty-seven days. The market was closed on Whit 
Monday. On Tuesday, when business was resumed, 
the tone was quietly steady, and 7000 tons of Cleveland 
warrants were done at 49s. 
50s. 2d. one month, and 50s. 54d. two months. At the close 
sellers quoted 49s. 11d. cash and 50s. 2d. one month. The 
settling prices were :—Scotch, 563. ; Cleveland, 493. 104d. ; 
Hematite, 63s. 9d. ; and Standard foundry iron, 49s. 9d. 
{n the afternoon the dealings were only some 2500 tons 
of Cleveland warrants at 503. 24d. one month and 50s. 9d. 
and 50s. 10d. three months, and the market closed witb 
sellers at 493. 114d. cash, 50s. 3d. one month, and 50s. 104d. 
three months. hen the market opened to-day (Wed- 
nesday) the tone was strong, and Cleveland warrants 
advanced about 4d. The turnover was 10,000 tons at 
50s. 34d. to 503. 4d. to 503. 3d. cash, 503. 4d. to 50s. 7d. 
to 50s. 6d. one month, and 503. 114d. to 51s. three months. 
The close was below the best, with sellers at 50s. 34d. 
cash and 50s. 64d. one month, and hematite was quoted 
dearer, with eellers at 64s. 9d. cash and buyers at 
64s. 3d. In the afternoon a trifling business of 1500 tons 
of Cleveland warrants was put through at steady prices. 
The dealings were at 503. 3}d. five days, 50s. 64d., and 
50s. 7d. one month, and the closing quotations were 
503. 34d. cash and 50s. 7d. one month sellers. Hematite 
was not quoted. The following are the market quota- 
tions for makers’ (No. 1) iron:—Clyde, 65s. ; Calder and 
od Coltwecy 75s. (al’ shipped a0 Gilaagete)? Glongaenceh 
an tness, 8) at OW); engarnoc 
(shipped at Ardrossan), 66s. ; Shorte Gained at Leith), 
65s 6d. ; and Carron (s ipped at Grangemouth), 68s. 


Scotch Steel Trade.—-The conditions prevailing in the 
Scotch steel trade are practically unaltered. Specifica- 
tions for new material are not coming forward quite so 
plentifully as makers would like, especially as the present 
output continues on a large scale. Plate-mills, except in 
one or two cases, are being kept going at full pressure, 
but in the angle-mills there is still some room for com- 

laint. Sectional material is in fair demand, and Japan 
i lately sent a few good inquiries to this market, while 
for the Indian market thin sheets are in request. The 
tone generally is very good, and no alteration has been 
made in the last official list of prices. 


Shipbuilding.—W ork in the various shipbuilding yards 
throughout the country is still in a very satisfactory con- 
dition, although the number of new orders has of late 
n very small. During the month of May the number 
of vessels launched was forty-six, with a total tonnage of 
55,148, and of that number the Clyde had thirty-six 
vessels, aggregating 51,524 tons. The tonnage for the 
month under review is certainly not the highest for 
the same month in some previous years, but when 
the figures are added to the totals for the other 
four months of this year, a record is created. The 
total number of vessels launched throughout Scotland 
during the first five months of this year make up a 
tonnage of 232,415, whereas the previous best was 
in 1899, when the figure was 217,745 tons. The share of 
the Clyde shipbuilders in the record is naturally very 
considerable, and not only has that last highest figure for 
the first five months of any year been passed, but for the 
first time in the history of the Clyde the total is over 
200,000 tons, the exact figures being 211,714 tons, as against 
the year 1899, with its total of rather over 197,000 tons. 
hese facts are certainly very encouraging, and now that 
the dispute over the weekly wages question has been 
settled, the outlook is fairly bright, with prospects of a 
record year looming in the distance.—Among the new 
orders lately placed is one with Messrs. William Simonsand 
Co., Renfrew, for a barge-loading bucket-ladder dredger 
for the colonies, and two dredgers for the Panama Canal. 





Tue Irish INTERNATIONAL ExuisitTion, 1907.—A meet- 
ing of the International Exhibitions’ Committee of the 
London Chamber of Commerce was held on the 3ist ult., 
at the offices of the Chamber, Oxford-court, Cannon- 
street, E.C. In reply to a communication from the 
Dublin Chamber of Commerce requesting the co-opera- 
tion of the London Chamber in advancing the interests 
of the Irish International Exhibition (1907), the Com. 
mittee a resolution recommending that the Council 
of i J , hamber should support this Exhibition as far as 
possible. 





1d. cash, 503. 2d., 50s. 3d., and | mp 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Local Companies.—Mr. F. P. Smith presided over the 
thirty-third annual meeting of shareholders in the Hallam- 
shire Steel and File Company, Limited, and the report 
recommending a dividend of 22s. 6d. per share was 
adopted. r. E. L. W. Belhouse was re-elected a 
director.—At the annual meeting of the shareholders in 
the Parkgate Iron and Steel Company, Colonel C. J. 
Stoddart, chairman of directors, made the gratifying 
announcement that the second blast-furnace which the 
company had erected had been lighted, and would be in 
blast in a few days. A dividend of 1s. 9d.; with a bonus 
of 1s. 6d. per share, was declared. 


The Iron and Steel Trades.—The outlook in some of 
the heavier branches of trade is much brighter than it 
was expected to be as the quarter drew toa close. Just 
before the holidays some very fair contracts for pig iron 
were entered into, and so far as Derbyshire qualities are 
concerned, makers are by no means anxious to push 
sales. They are well sold, and the iron is going out as 
fast as it can be made. Foundry iron is in larger request 
than for some time, and consumers are pressing for de- 
liveries. Prices all round are firm. The finished iron 
works are well employed. Many of the mills started 
working on Tuesday night—a most unusual occurrence ; 
and it 1s an indication of the weight of business there is 
on hand. With regard to the steel trades, experience 
differs very widely. There are some crucible steel plants 
that are ay | running three days a week, while others 
are making full time, with plenty of trade in prospect. 
here is such an excellent demand for Bessemer and 
Siemens qualities of steel that the holidays were cut 
shorter than last year. There is an enormous consump- 
tion of these steels going on in the railway and other 
heavy departments. 


South Yorkshire Coal Trade.--There has been a very 
signal falling off in the demand for house coal consequent 
upon the warmer weather, and the lowering of prices has 
failed to stimulate it. Gas coal is going off better than 
usual at this period of the year, and the larger consumers 
are settling up their contracts with more promptitude 
than was expected. -owners have been very deter- 
mined to secure a slight advance, and they have succeeded 
to the extent of from 1d. to 4d. per ton, the average in- 
crease —— 3d. per ton. @ steam-coal trade is 
now at its best,'and the tonnage going to the ports is 
about at its height. There is a well-sustained demand 
for all qualities of common coal, especially for the cotton 
and woollen districts, as well as for coking purposes ; and 
prices rule high. Steel cokes are in fair demand at 23s. 
to 24s. per ton delivered in Sheffield, and there is more 
doing in foundry cokes, but, owing to the enormous 
supplies, prices are low, averaging from 12s. to 12:, 6d. 
per ton. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The market was reopened 
to-day after the Whitsuntide holidays; but very few of 
the ’Change habitués attended, and little business was 
transacted. The tone, however, was very cheerful, and 
traders pointed to the improving statistical position by 
the withdrawal of Cleveland pig from the public warrant 
stores. More encouraging information from America 
also assisted to strengthen the market. Producers, 
as a rule, would not quote below 50s. 9d. for early 
f.o.b. delivery of No. 3 g.m.b. Cleveland pig, and 
several merchants also held out for that figure; but no 
doubt some second hands would have taken rather less 
for the ruling quality. No. 1 was 52s. 3d.; No. 4 foundry, 
503.; grey forge, 48s. 9d. to 493.; mottled, 48s. 3d. to 
483. 6d.; and white, 48s. East Coast hematite pig was 
weak, owing tocompetition, and notwithstanding the con- 
tinued heavy local requirements, mixed numbers were not 
more than 66s. for early delivery. There was little doing 
in Spanish ore. Rubio (50 per cent. quality) was nomi- 
nally 203. ex-ship Tees. Middlesbrough warrants closed 
50s. 3d. cash buyers. 


Manufactured Iron and Steel.—Little or nothing ncw 
can be reported of the manufactured iron and steel 
trades. Few new orders are coming in, but most pro- 
ducers are still pretty well off for work, and they hope 
for a revival in buying before they are compelled to 
come into the market and seek new work. uota- 
tions stand:—Common iron bars, 7/. 5s.; best bars, 
7l. 15s.; iron ship-plates, 7/. 5s. ; iron ship-angles, 
7l. 5s.; iron ship-rivets, 7/. 17s. 6d.; steel bars, 7/.; 
steel ship-plates, 7/. ; steel ship-angles, 6/. 12s. 6d. ; steel 
boiler-plates, 8/.; steel joists, 67. 7s. 6d. ; steel sheets 
(singles), 82. ; and steel sheets (doubles), 8/. 5s.—all less 
the customary 24 per cent. discount. Heavy sections of 
steel rails are 6l. 7s. 6d.; steel sleepers, 6/. 17s. 6d.; and 
cast-iron railway-chairs, 3/. 15s.—a)] net cash at works. 


Iron and Steel Shipments.—Last month’s shipments 
were excellent, totalling 181,435 tons, of which 131,000 
tons were pig iron, 18,618 tons manufactured iron, and 
31,814 tons steel. Of the pig cleared 90,366 tons went 
foreign and 40,637 tons coastwise ; of the manufactured 
iron shipped, 8367 tons went foreign and 10,251 tors 
coastwise; and of the steel despatched, 24,014 tons 
went foreign and 7890 tons coastwise. Germany was 
the largest importer, receiving 28,674 tons, Scotland—the 
best customer for some years past—having to take secon: 
place with 28,002 tons. Holland took 14,966 tons of pig; 
Sweden, 7092 tons; Italy, 6612 tons ; Belgium, 6502 tons ; 
America, 6320 tons; and France, 5833 tons. India was 
again the largest buyer of both manufactured iron anc 
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steel, receiving 5058 tons of the former and 9372 tons of 
the latter. 


Coal and Coke.—Fuel is quiet. Some collieries have 
not got into full swing again after the holidays. Prices 
are irregular. Unscreened Durham bunkers may be 
quoted 83. 9d. to 9s. f.o.b. Coke is unchanged ; average 
blast-furnace qualities are on sale at 16s. 6d. delivered 
here. 


NOTES FROM THE SOUTH-WEST. 

Cardiff.—Business in steam coal has been of a holiday 
character, but prices have been well maintained, the best 
large having made 15s. 9d. to 163. per ton, while secon- 
dary descriptions have brought 14s. to 15s. 3d. per ton. 
Household coal has shown no material variation; the 
best ordinary qualities have made 14s. to 14s. 6d. per ton, 
while secondary descriptions have ranged from 11s. to 
to 133. per ton ; No. 3 Rhondda large has been quoted at 
15s. per ton. Foundry coke has made 183. to 193. per 
ton, and furnace ditto 17s. to 17s. 6d. per ton. As 
regards iron ore, Rubio has been quoted at 19s. to 193. 3d. 
per ton, and Almeria 18s. 9d. to 193. per ton, upon a basis 
of 50 per cent. of iron, and charges, including freight, 
insurance, &c , to Cardiff or Newport. 


Welsh Coal for the Naval Mancuvres.—The further 
supplies of coal to be delivered to the Navy, in addition 
to the usual Admiralty contracts, will amount to upwards 
of 100,000 tons. The greater part of the extra supplies 
will be required in connection with the naval manceuvres. 
As the result of experiments on the Government sloop 
Basilisk and the steamer Torridge, considerable improve- 
ments have been effected in coaling ships at sea; and it 
is claimed that it is now possible to pass 100 tons an hour 
while vessels are steaming at 10 knots. 


Pembroke Dockyard.—Mr. F. B. Ollis succeeds Mr. A. 
E. Richards as Chief Constructor at Pembroke, Mr. 
Richards succeeding Mr. Crocker as manager of the 
constructive department at Devonport. Mr. Ollis entered 
Portsmouth kyard as an apprentice in 1873. He 
becams Senior Constructor at Chatham, and later on he 
received an appointment at Hong Kong. Reorganisations 
and reductions are proceeding at Pembroke. 


Dowlais.—Employment in the iron and steel trades has 
been fairly regular. The Goat Mill has been well em- 
ployed upon heavy steel rails; comparatively few steel 
sleepers have been turned out, but there has been more 
doing in fish-plates. 

Electric Power.—Considerable electric-power extensions 
are taking place in connection with the Tredegar Com- 
pany. Arrangements are now being made for power to 
be conveyed from Tytrist Central Power Station, Trede- 
gar, to the M‘Laren collieries. This will consist of 500- 
kilowatt three-phase current for aoe pumping, and 
hewing coal, and for driving the ventilating-fan of the 
collieries. The plant for this extension of power is being 
laid down by the British Westinghouse Company. 


Tramway Repairs.—The Weston and District Electric 
Supply Company has been invited to submit to the urban 
district council proposals with regard to the material to 
be used for repairs to the local tramway track. 


Messrs. William Cory and Sons, Limited.—The directors 
of Messrs. William Cory and Sons, Limited, report that 
the net profit for the year ending March 31, 1906, after 
making provision for depreciation and maintenance, was 
200,261/. Including 20,7592. brought forward, the balance 
available for interest and dividend is 230,0197. The divi- 
dend upon the ordinary shares for 19056 is proposed to 
be at the rate of 10 per cent. per annum, leaving 34,265/. 
to be carried forward. The directors propose that the 
insurance fund for steamers, which at present stands at 
20,000/., shall be increased by transferring thereto certain 
amounts realised from the sale of sundry plants. hen 
this arrangement has been carried out the insurance fund 
for steamers will stand at 40,0007. 


_ More Welsh Coal.—Negotiations with respect to new 
sinkings of the Tredegar Company, near Argoed, in the 
Sirhowy Valley, have now so far advanced as to render it 
probable that preliminary operations will be commenced 
this summer. The new pits will be situated on the 
Llanover estate between Argoed and Blackwood, near 
the old Waterloo levels. It is estimated that the total 
quantity of workable coal in the area is about 76,000,000 
tons. Itis proposed to lay out collieries for an output of 
3000 tons per day. 


New Light Railway.—The first sod has just been turned 

(by Mrs. J. Yeo, Muyoress of Plymouth), of a light rail- 
way from Newton Ferrers to Yealmpton. The line will 
improve communication between Piymouth and the 
Newton Ferrers district. 


The Swansea Valley.—The tin-plate works of this valley 
close down for the first week of June ; during this interval 
many necessary repairs to machinery have been effected. 
In the steel trade about a normal production has been 
reported ; the closing down for a week of the tin-plate 
establishments will, however, fora time have an unfavour- 
able effect upon the collieries in the lower end of the 


valley. House coal has continued in good demand at 
late rates. 














SouTHWOLD Harsour.—The Southwold Town Council 
proposes to sell the harbour (previously under its control) 
~ = company. Works for the improvement of the 
— ur are contemplated ; they will involve an outlay 
) eeie of which the Board of Trade will contribute 
one-third. It is proposed to carry out dredging so as to 
prov ide harbour accommodation for 250 boats, and to 
construct a quay with offices and every convenience for 


the accommodation of the fishing interest. | bro! 








MISCELLANEA. 


WE read in the Oesterreichische Wochenschrift fuer den 
oeffentlichen Baudienst that Chief Engineer Graadt van 
Roggen, of the Persian Government, has made a long 
stay along the borders of the Karun river, which flows 
into the Persian Gulf, and bas reported upon a scheme 
for rendering the country south of Ahvaz productive. In 
former times a dam had been built across the Karun, and 
the waters of this river were distributed by canals 
throughout the district, which was reputed for its sugar- 
cane production. This dam was destroyed in about the 
thirteenth century, since when the country south of Ahvaz 
has been barren. The chief engineer proposes to build a 
dam on the site occupied by the former one, and to regu- 
late the flow of the river by a system of locks and sluices. 
By this means the navigation of the river would be im- 
proved, and an extensive tract of land would be rendered 
available for the cultivation of corn and cotton. The 
head of water could also be utilised for power. The cost 
of the work is estimated to reach 30 million francs 
(1,200,0007.), a sum which may cause the scheme to be 
shelved, notwithstanding the beneficent results it would 
yield to the country. 


The motors of two of the three-phase electric loco- 
motives, lent by the Valtellina Railway to the Swiss 
Federal Railways for a preliminary service in the Simplon 
Tunnel, have broken down, and require complete over- 
hauling. The failure of the motors is not attributed to 
any defects in their construction, nor is any fault found 
with the system, but the opinion of the Swiss technical 
papers is divided as to the real causes of the failure. It 
1s generally believed, however, that the conditions which 
rule in the tunnel are not suitable to electric traction- 
motors as constructed for ordinary service. The loco- 
motives in question occupy two-thirds of the tunnel sec- 
tion, and act therefore more or less as an air-pump piston. 
The high air pressure qa as they travel forward 
reacts on the engine. There are, besides, water-springs 
in constant flow, which yield, according to the latest 
report issued by the contractors, a total of about 200 
gallons per second. Some of the springs yield warm 
water, and at parts the tunnel walls have a temperature 
of 70 deg. Fahr. The air inside the tunnel must therefore 
be exceedingly dommp, and the dampness, it is suggested, 
percolates through the motor insulation. We shonid have 
thought, however, that the high temperature of the 
motors, due to working against an increased air resist- 
ance, would have kept the insulation dry. 


One of the power-stations required to supply electricity 
for working the trains through the long tunnels by whic 
the new terminal station of the Pennsylvania Railroad at 
New York will be reached, has been constructed at Long 
Island City. The installation at present consists of three 
5500-kilowatt turbo.generators, but provision has been 
made to increase this number to 14 units. The site, though 
favourable from the point of view of the supply of coal 
and water, was bad in respect to the character of 
the subsoil, which was mainly made ground over- 
lying river silt and mud. Rock was, however, met 
with at depths ranging from 30 ft. to 60ft. below 
ground-level, and it was accordingly arranged to 
secure the necessary stability by using piles, capped a 
little below normal water-level by a monolithic mass of 
concrete. At the same time two large concrete tunnels 
were constructed below ground-level for the supply of 
condensing water, and its discharge after ge a 
the condensers. The building measures in plan 200 ft. 
by 262 ft. The boilers are arranged on two floors, 
one above the other, the whole being surmounted by the 

stores. These latter are fed by a cable railway from 
a tower provided with hoisting machinery for unloading 
coal barges, which, though controlled by one man, can 
handle 400 tons in five working hours. At this tower 
also is fixed crushing machinery, which reduces large 
coal to a size suitable for handling by the stokers. 
There are thirty-two Babcock and Wilcox water-tu 
boilers, designed for a working pressure of 200 lb. per 
square inch, and fitted with superheaters, by which the 
temperature of the steam can be raised 200 deg. above 
that of saturation. 
kilowatts capacity, and are wound to give three-phase 
current at 11,000 volts, their designed speed being 750 
revolutions per minute. 


It is sometimes not convenient to connect Réntgen 
tu and similar apparatus with air-pumps, &c., by 
means of fused glass tubes. In experimenting on the 
diffusion of gases, and in met wm oy 1 the spectra of 
argon and of helium under gradually-increased gas - 
sures, K. Prytz and Th. Thorhelson, of Copenhagen, have 
successfully plugged their tubes, and placed the joints, 
which would not in themselves be gas-tight, in mercury 
cups. The very neat devices adopted are described by 
Prytz in the Annalen des Physik, vol. xviii., page 617. 
The plugs are made of fire-clay, and cemented into the 
tubes with the aid of eealing-wax; the pores of the clay 
must be—and will, as a rule, be—too fine to allow of any 
mercury passing through them at a pressure difference of 
one atmosphere. Supposing a Réntgen tube is to be 
evacuated. The lower end of the branch tube is pl 
with fire-clay. A T-piece is joined to the pump, and the 
upper end of the T is widened out to form a cup, the 
orifice at the bottom of the cup being closed by a plug or 
slab of ppt 8 When the pump is to be worked, the 
two plugs are brought into contact with one another, the 
cup footie previously been filled with mercury. Suction 
will then proceed downward through the two plugs, not 
at a oh 8 rate, it is true ; but when the pressure differ- 
ences are small, the gases are very little obstructed in 
their way through the pores of the fire-clay. When the 
tube is evacuated, contact between the two plugs is 
the parts ; but the 


ken by raising or lowering one of 


The generators, as stated, are of 5500 b 


plugs remain in the mercury, of course, and the joints 
eep perfectly gas-tight for months under these circum- 
stances. If suction upward is preferred, the cup is 
formed on the upper portion of the tube, and the T-piece, 
itself plugged below, lowered into the cup. No addi- 
tional corks are needed, and by means of suitable cu 
complicated pieces of apparatus may temporaril be 
brought into hermetical connection. Plugs of cement and 
plaster have also been tried, but they are not so perfect, 
though they may answer. 








Exectricity AT SUNDERLAND.—The annual report of 
the Sunderland Corporation electricity department has 
just been issued. It shows that during the year ending 
March 31 the total expenditure was 26,560/., and the 
total revenue 47,964/., leaving a gross profit of 21,404/., 
or 7.02 per. cent., on the capital outlay. Of the gross 
10,0632. goes for interest, and 9912. for sinking 
und, leaving a net profit of 14297. This net profit has 
only m exceeded once—in 1902—when it was 19381. 
The net profit last year was 954/., and since the under- 
taking was commenced in 1895, the net profit has heen 
7644/., and the net deficit 3069/., leaving a credit balance 
of 4575/. to be carried to the renewal fund. The number 
of lamps (or their equivalent) connected on March 31 was 
367,893, as com with 289,226 at the close of the pre- 
ceding year, and the number of consumers was 1120, as 
against 1041 when the last annual report was issued. The 
capital expenditure per kilowatt was 51.8/., while the 
average for munici undertakings throughout the 
kingdom is 79.1. The works cost per unit of electricity 
sold now stood at 0.736d., as against 0.851d. in a previous 
year, and the total engineering costs brought it to 1.005d., 
as against 1.154d. »The addition of the amount required 
for sinking fund and interest further carried the total 
inst 2.083d. Cha 


works cost to 1.784d. per = as 
considerably reduced from October 1. 


for lighting will be 





Coat TRAFFIC ON THE NORTHERN OF FRANCE RalIt- 
way.—The coal traffic of the Northern of France Railway 
showed an ne increase in 1905, the total quantity 
of coal and coke carried having been 15,938,095 tons, as 
compared with 13,956,565 tons in *1904.- The revenue 
derived by the compan by. this department of its 
business last year was 2,150,430/., as compared with 
1,995,461/. in 1904. There was, accordingly, an increase 
of 1,981,530 tons in the weight of coal and coke carried 
and of 151,368/. in the revenue earned. The total of 
15,938,095 tons, representing the coal and coke movement 
of 1905, was made up as follows:—Coal from the basins 
of the Nord and the Pas de Calais, 14,078,395 tons; 
Belgian coal, 1,727,165 tons; British coal, 116,590 tons ; 
and German coal, 15,945 tons.. The nationality analysis of 
the coal and coke passing over the system Jast year, accord- 
ingly, yielded the annexed results :—French 88.33 per 
cent. ; Belgian coal, 10.84 per cent. ; British coal, 0.73 per 
cent.; and German coal, 0.10 per cent. The 13,956,565 
tons representing the coal and coke movement of 1904 
was made up thus:—French coal, 12,024,835 tons; Bel- 
gian coal, 796,105 tons; British coal, 122,415 tons; and 
German coal, 13,210 tons. The nationality analysis for 
the year, accordingly, came out as follows :—French coal, 
86.16 percent.; Belgian coal, 12.87 per cent.; British coal, 
0.88 per cent.; and Gesmen coal, 0.09 per cent. The coal 
business of the Northern of France Railway last year 
was the heaviest which the company has ever done; the 
nearest approach to it was made in 1900, when an aggre- 
gate of 14,689,590 tons was reached. It will be seen 
that the revenue derived by the Northern of France Rail- 
way from coal traffic is highly valuable; this is due to 
the great development of the basins of the Nord and the 
Pas de Calais, which only began to be worked in the early 
days of the Second Empire. 





Tax Wor.v’s Goip.—The total value of the gold 
raised in the world last year was 77,358, 466/,, as compared 


be | With 71,105,8272. in 1904, 67,021,856. in 1903, 61,328, 330/. 


in 1902, 54,774, 7697. in 1901, 53,883, 164/. in 1900, 64, 652, 6637. 
in 1899, 59,538,652/. in 1898, 48,780,511. in 1897, and 
41,713,7152. in 1896. It will be observed that the out- 
reak of war in South Africa in the autumn of 1899 re- 
duced the — —, but that upon oe oo me 
peace in May, ey again resum eir onwa 
course. It will bast observed that the total value of 
the gold raised in 1905 nearly doubled the corresponding 
value in 1896, The totals set against each year are, of 
course, somewhat approximate ; they are, however, based 
upon the actual gold production of Australasia, South 
Africa, the United States, Canada, Russia, Mexico, &c. 
During the last five years the greatest gold production 
has been effected in Australia, in which 20,411,641 oz. 
were raised. The United States came second, with 
19,347,260 oz.; South Africa, third, with 15,449,183 oz.; 
Russia, fourth, with 6,726,539 oz.; Canada. fifth, with 
4,558,717 oz ; and Mexico, sixth, with 2,664,988 oz.- The 
gold production of South Africa and Australasia during 
the ten years ending 1905, iuclusive, was as follow :— 


Year. South Africa. Australasia, 
oz oz. 
1896 2,150,106 2,185,872 
1897 2,818,493 2,690,278 
1898 3,904,721 rg 
1899 8,665,875 4°105,526 
1900 562,309 8,729,961 
1901 474,696 3,792,364 
1902 1,998,811 8,049,894 
1903 8,317,662 4,317,923 
1904 4,163,541 as 4,196,822 
1905 5,494,473 . 4,155,138 


It will be oleerved that although the greatest production 
during the last five years was effected in Australasia, 
South Africa took last year the foremost place among the 

-producing countries of the world. This was, no 





ld 
foubt, due to the introduction of Chinese labour. 
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THE STANDARDISATION OF NAVAL MACHINERY. 


(For Description, see Page 750.) 
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THE TURBINE-DRIVEN 25-KNOT CUNARD LINER 


CONSTRUCTED BY MESSRS. JOHN BROWN AND CO., LIMITED, AT THEIR SHIPBUILDING 












(For Description, see Page 753.) 
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“Improved Dampers for Coke-Oven Flues,” by Mr. William 
Archer; ‘‘ Undersea Extensions at. the Whitehaven Collieries ; 
with Notes on the Driving of Ladysmith Drift,”. by Mr. John 
Shanks. The Lander Anemometer will be exhibited and described. 

Society or ENGingers.—Monday, June 11, at 7.30 p.m., at the 
Royal United Service Institution, Whitehall. A paper wi'l be 
= entitled ‘“‘ Submarine Groyning,” by Mr. Gerald Otley Case, 


vol. xxxi., 


Tue Junior InstiTuTION oF ENGINEERS.—Thursday, June 14, at 
7p.m., at the Finsbury Technical College. Lecture on ‘* Electric 
Oscillations and Wireless Telegraphy,” by Mr. R. P. Howgrave- 
Graham. 

Tue INstiTuTION oy Minine Exaineers.—Thursday, June 14, at 
lla.m. General meeting in the rooms of the Geological Society, 
Burlington House, Piccadilly, London, W. The President will 
deliver an address. The following papers will be read, or. taken 
as read :—1. *‘The Commercial Possibilities of Electric Winding 
for. Main Shafts and Auxiliary Work,” by Mr. W. C. Mountain. 
2. ‘*Electrically-Driven Air-Comp 3, Combined with the 
Working of the Ingersoll-Sergeant Heading-Machines, and the 
Subsequent Working of the Busty Seam,” by Mr. A. Thompson. 
3. “* Practical’ Problems of Machine-Mining,” by Mr. Sam Mavor. 
4. “The Strength of Brazed Joints in Steel Wires,” by Professor 
Henry Louis. 5. ‘ By-Product Coke and the Huessener By- 
Product Coke-Ovens,” by Dr. J. A. Roelofsen. 6. ‘* Considera- 
tiohs on Deep Mining,” by Mr. George Farmer. The following 

pers will be open for discussion :—(a) “ Electric Winding- 

ngines at the Exhibition of the North of France, Arras, -de- 
Calais,” by Mr. Ed. Lozé. (Trans. Inst. M.E., vol. xxix., e 556.) 
(b) “* Electrical Power Distribution,” by Mr. bert raine 
Gamlen. (Trans. Inst. M.E., vol. xxx., page 369.) (c) ‘‘The 
Occurrence of Underground Fires at the Greta Colliery, New 
South Wales,” by Mr. J. Jeffries. (Trans. Inst. M.E., vol. xxix., 
e518.) (d) ‘*The Leading Features of the Lancashire 

ield,” ly Mr. Joseph Dickinson. (Trans. Inst. M.E., vol. xxx., 
page 357.) (¢) ““The Value of Fossil Mollusca in Coal-Measure 
Stratigraphy,” by Mr. J. T. Scobbs. (Trans. Inst. M.E., vol. xxx., 
page 443.) Friday, June 15, at 10.30 a.m. General meeting in 
the rooms of the Geological Society, Burlington House, Picca- 
dilly, London, W. The following papers will be read, or taken as 
read :—7. ‘‘Rescue Apparatus and the Experience made there- 
with at the Courriéres Collieries by the German Rescue Party,” 
by Mr. G. A. Meyer. & ‘“*A New Apparatus for Rescue Work in 
Mines,” by Mr. W. E. Garforth. 9. ‘‘ A Rateau Exhaust-Sceam- 
Driven Three-Phase Haulage Plant,” by Mr. William Maurice. 
10. “ Development of Placer Gold-Mining in the Klondike District, 
Canada,” by Mr. J. B. Tyrrell. 11. “ Mining Education,” by Pro- 
fessor J. W. Gregory. 12. ‘‘ The Capacity Current and its Effect 
on Leakage Indications on Three-Phase Electrical Power Service,” 
by Mr. Sydney F. Walker. 13. ‘* Petroleum Occurrences in the 
Orange River Colony,” by Mr. A. R. Sawyer. The following 
a will be open for discussion :—(/) ‘* Can Explosions in Coal- 

ines, with their Associated Toxic Fatalities, be Prevented?” by 
Mr. B. H. Thwaite. (Trans. Inst. M.E., vol. xxx., page 388.) (g) 
“* The Geology of Chunies Poort, Transvaal,” by Mr. A. R. Sawyer. 
(Trans. Inst. M.E., vol. xxix., page 510.) (h) “‘ Education and 
Training of Engineers.” Report of a Committee Appointed by 
the Council of the Institution of Civil Engineers on November 24, 
1908. (Trans. Inst. M.E., vol. xxx., page 485.) (i) “ Mining 
Education in the Victoria University of Manchester,” by Mr. 
George H. Winstanley. (Trans. Inst. M.E., vol. xxx., page 437.) 
(j) “* Earth in Collieries, with Reference to the ‘ Special Rules for 
the Installation and Use of Electricity,’” by Mr. 8. F. Walker. 
(Trans. Inst. M.E., vol. xxx., page 404.) 








Reapivne - Cases. — Reading-cases which will hold twenty-six 
numbers of ENGINEERING may be had of the Publisher or of any 
newsagent. Price 6s. each. 
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THE VEREIN DEUTSCHER 
INGENIEURE. 
We offer our heartiest congratulations to our fellow 
engineers of the Verein Deutscher Ingenieure, who 


are celebrating the fiftieth anniversary of their 
assuciation. With its many branches, this impor- 


65| tant society embraces all Germany. One quarter 


of its 20,000 members dwell in foreign countries. 
German engineering and German engineers are 
respected all over the globe, and it will not be only 
general goodwill and international courtesy, but 
an honest desire to recognise high professional 
eches 
of the foreign delegates to the festivities which are 
to begin at Berlin on June 10. 

The inauguration of the Verein Deutscher In- 
genieure excited very little interest, even on 
German soil. It may be news, and not only to 
engineers abroad, that our influential kindred 
British societies, and especially the senior of 


| the two great institutions, did not in their early 


days command much greater attention. When, 
on Jan 2, 1818, the two Maudslays—W. M. 
and Th.—J. Field; H. M. Palmer, Ch. Collinge, 
and J. Ashwell, drew up the rules of the new 
Institution of Civil Engineers in the ‘King’s 
Head Tavern,” Cheapside, the Royal Society had 
long been in existence, and the astronomers, the 


geologists, the botanists, the geographists, and 
other men of science had their associations; but 
the engineers had, so far, only had the Smeatonian 
Olub, established in 1771. And when in 1826 these 
engineers petitioned Thomas Telford to ‘* patronise 
the new institution by taking upon himself the 
office of first president,” Telford had not. even 
heard of the society. But he accepted, remained 
president for fifteen years, and the Institution has 
now 8068 members of various.classes on its rolls. 
The Institution of Mechanical Engineers was more 
fortunate, in so far as the first general meeting, 
held at the Queen’s Hotel, sear ven on 
January 27, 1847, could at once elect George 
Stephenson president. But whether the founders 
had . previously met in Mr. Beyer’s house, in 
Manchester, or in Mr. M‘Connell’s house, near 
Bromsgrove, is a disputed question.. The first 
three vice-presidents, elected on the proposal of 
Messrs. J. Henderson and R. Peacock, were Messrs. 
Miller, Beyer, and M‘Connell ; by the end of the 
year the Institution counted 107 members, in 1877 
it moved to London, and the number of members 
has now risen to about 4800. 

The Verein Deutscher Ingenieure, which com- 
— both civil and mechanical engineers, has 
ad a harder struggle. The twenty-three. young 
men who founded the Verein on May 12, 1856, at 
Alexisbad, in the Harz Mountains, were more 
endowed with energy and good will than with 
means and influential positions. Former pupils 
of the Royal Gewerbe Institut, in Berlin, and 
members of the well-known Akademishe Verein 
Hiitte, a society of old boys of that'institute, they 


Coal-| had come to celebrate the tenth anniversary of 


the Hiitte by an excursion from Halberstadt to 
Alexisbad, a favourite spot in the beautiful valley 
of the little Selke river. The journey was made 
on a farmer’s cart—the historical ‘‘ leiterwagen "’ of 
the records—and on this cart everything was finally 
discussed, so that the formal inauguration of the 
new Verein Deutscher Ingenieure could at once 
take place at Alexisbad. _ Friedrich Karl Euler was 
elected first president of the Verein. Most of the 
ag movers in the undertaking, Richard Peters, 

. W. Sudhaus, Ewald Dittmar, Heinrich Caro 
(the distinguished chemist), Franz Grashof, and 
Joseph Piitzer, were present at the inaugural meet- 
ing, over which Eduard Becker presided. Richard 
Peters died in 1869, in his thirty-fifth year, after 
having been president for two terms; Euler lived 
till 1891, Grashof till 1893. The other-foundation 
members mentioned, afterwards presidents and 
honorary members, are still with us. 

The first president-elect, F. K. Euler, was, 
with his thirty-three years, the senior of, the 
newly-created society. Most of his fellow mem- 
bers were, like Peters, quite young men, who 
brought little besides enthusiasm, capability, and 
perseverance. There was no German ae then ; 
the powers of the Deutche Bund, indeed, did not 
like to be reminded of the fact that eight years 
previous the people had demanded the Empire and 
almost forced the Government to help them to 
build it up. Yet the members of the Verein resolved 
at Alexis that it should embrace the whole of 
Germany, and, further, that branches should be 
created outside Berlin, and that a great technical 
journal should be published. The surviving founders 
can now, after fifty years, congratulate themselves 
that they have succeeded beyond expectation. 
In their addresses they may have taken higher 
flights ; when quietly deliberating they can hardly 
have foreseen. that the future would so signally 
crown their efforts. 

But it was a hard task to start with, especially 
for Franz Grashof, one of the instructors at the 
Gewerbe Institut at Berlin, who was appointed both 
director, or general manager, of the new. society 
and editor of the journal. For one year his private 
rooms were the offices of the society.. Then aclerk 
took part of the routine work off his shoulders, but 
he had still to supply a good deal of ‘the subject- 
matter for a monthly journal. When he accepted 
a call to Karlsruhe in 1863, he remained director 
of the society, and he held this appointment until 
1890. The three last. members upon whom the 
Grashof medal of the Verein has been conferred 
are Gustav de Laval, Ch. A. Parsons, and.M. Eyth. 
The journal was entrusted to a publication com- 
mittee, and did not at first fare particularly well, 
under the frequent changes which occurred in that 
committee. A secretary-general, who. was also 
responsible for the journa], was appointed in 1881, 





Dr. Th. Peters has now held the offices of director 
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and editor-in-chief for more than twenty years. 
When Grashof resigned in 1890 the secretary- 
general was not made a member of the council, and 
in order to secure continuity of the traditional aims 
of the association, a new dignitary—a curator— 
was created. But it was only in the year 1899 
that a curator was actually nominated in the person 
of August von Borries. This distinguished railway 
engineer died in February last, and we are not 
aware that the vacancy has been filled. 

Since 1897 the society has possessed its own 
house in Charlottenstrasse 43, Berlin. The step was 
decided upon at the annual meeting, held at Aachen 
in 1895, and the five-story building, part of which 
was let during the first years, is now entirely 
occupied by the meeting-halls and library, the 
offices, and the forty-seven members of the staff of 
the society. At the end of 1856 the Berlin society 
had 172 members on its rolls; by 1866 the total 
membership had risen to 1245; the number 10,000 
was exceeded in 1895, and at present the society 
counts more than 20,000 members, in forty-six 
branches, which are spread all over Germany, and 
including about 5000 members who reside abroad 
in different parts of the world. In 1860 the sum 
of 12s. appears to have been invested by the 
Verein. In the next year the funds rose to nearly 
251., and by 1895 the society could build its own 
home, as we mentioned already. 

The journal of the society, now so well known 
and so much appreciated, was up till 1876 a monthly 
publication. During the years 1877 to 1883 weekly 
proceedings, including patent abstracts, were like- 
wise published. Since 1884 the journal has ap- 
peared every week, and the dates of the meetings 
of all the branches are printed on the cover. The 
fifty-two numbers of the year 1905 contain 2124 
pages of printed matter, illustrated by nineteen 
plates oma 4500 text-figures. The memorial publi- 
cation, from which we take these details, also men- 
tions that the publication of the journal in the year 
1905 cost altogether 523,243 marks, and the distri- 
bution 128,500 marks. Valuable additions to the 
journal are the Zeitschriftenschau, an epitome 
of the current technical literature taken from more 
than sixty German and foreign publications, and 
the Mitteilungen iiber Forschwngsarbeiten. The 
Zeitschriftenschau forms part of the weekly issue 
and is commendably kept up to date. The Mittei- 
lungen, which can be bought separately at a very 
moderate price (1s.), contains detailed accounts of 
investigations into engineering problems which are 
more conveniently published in pamphlet form 
than in the journal of the society. They may be 
reports on long-continued researches conducted in 
engineering laboratories, or dissertations—i.e., 
accounts of special individual researches undertaken 
for acquiring the degree of Doctor of Engineering, 
which was created some years ago. Thirty-one of 
these pamphlets have, so far, been issued. 

Such researches are frequently carried on with 
the assistance of the Verein. Among the pro- 
blems which the Verein has suggested, and which 
were successfully treated, we notice Gutermuth’s 
monography on the most suitable velocity of steam 
in pie. Haier’s smoke-consuming boiler furnaces, 
and Berner’s long-continued researches on super- 
heated steam and the heat transference through 
plates. A treatise on the history of the steam- 
engine, which is shortly to appear, is also the out- 
cone of a prize competition, in which Mr. Matschoss 
succeeded in securing the support of the Verein, 
which has entrusted the work tohim. About 65001. 
have during the last six years been spent by the 
Verein on the elucidation of scientific and technical 
problems. Another great undertaking, which is 
making heavy claims on the society’s funds, is the 
Technolexikon. The scope of the work has widened 
more and more as the preparations have proceeded ; 
matters are now nearly ready for the printers. 

The Verein has done its utmost in regard to 
such subjects as the training of engineers, patent 
laws, boiler inspection, units, and standardisation, 
and, indeed, it took the lead in days when mighty 
bureaucrats troubled little about a handful of 
practical workers. The boiler-inspection struggle 
began in 1858, when the Verein counted 300 
members. Boilers had been put under the super- 
intendence of the Government architects; when 
associations of steam-boiler users had been formed 
on the English pattern, the Verein and its 


branches could successfully agitate to have the 
inspection entrusted to competent engineers, and 
later on their efforts were directed towards unifica- 


German states. A German patent law was one of 
the causes for which Richard Peters fought in 1858. 
That the Patent Law was passed in 1877 was 
mainly due to the efforts of the Verein, and the 
Verein again had a large share in bringing about 
the reforms which the Jaw of 1890 introduced. 

The agitation by the Verein in favour of improved 
technical training may be said to date from Grashof’s 
lecture on ‘‘The Principles of the Organisation 
of Technical High Schools,” delivered in 1864. 
Grashof, it will be remembered, was himself a 
teacher. Students did not then flock to Germany 
to profit by the combined theoretical and practical 
instruction that has attracted them in modern 
years, after splendid engineering laboratories had 
been fitted up. The Verein may claim credit for 
these achievements, and also for having gone to 
the root of the matter, and having insisted upon a 
sound general schooling and suitable preparatory 
training of the students. In this respect we are 
afraid we have been rather wanting in courage over 
here. Some of the splendid institutes created in 
England seein to be too ready to admit pupils that 
are neither capable nor really desirous of devoting 
themselves to the higher course of studies for 
which the institutes were intended. The Verein 
emphasised in 1880 that the German ‘‘ ingenieur” 
—-we adopt the term, as it implies a special acade- 
mical training—should have the same_ thorough 
general education as the higher representatives of 
other callings, and it naturally followed that a 
large body like the Verein interested itself in the 
reform of the schools which send up students to 
universities and technical colleges. As the same 
time the middle-class technical training establish- 
ments claimed their earnest attention. The old 
polytechnical schools had been converted into 
technical colleges, and the provincial Gewerbe- 





schule had been abolished, and there was a great 
want of good trade and industrial schools. 

Great preparations have been made for the 
festivities over which the actual President, Pro- 
fessor Slaby, will preside. The Berlin branch of | 
the Verein, and its chairman, Baurat Max Krause, 
director of Messrs. A. Borsig, have charged them- 
selves with the arrangements; Dr. Rathenau, 
director-general of the Allgemeine Elektricitiits- 
Gesellschaft, is chairman of the finance committee. 
There will be the usual informal reception, charac- | 
teristic of German festivities of this kind, on the 
evening of June10. The great meeting will be held 
in the Hall of the Reichstag, where many important 
assemblies have been welcomed, on June 11; the 
banquet will follow the same evening, a gala per- 
formance in the Royal Opera on June 12, and a 
garden festival on the banks of the Halensee on 
June 13. Meetings will take place in the Tech- 
nical High School at Charlottenburg on June 12 
and 13, and visits to works will keep the members 
and their guests thoroughly interested on those 
days and on the 14th. 

Guests from our shores require no assurance of 
a cordial and splendid welcome in Berlin. Many 
of our technical societies gratefully remember the 
warm hospitality they have enjoyed over in Ger- 
many. We wish the Verein a successful and pleasant 
mecting, and prosperity for the future. Nothing 
but benefit can accrue to the world from the pros- 
perity of the Verein Deutscher Ingenieure. 








THE EBULLITION OF METALS. 

Last Friday evening Dr. H. Moissan, Foreign 
Member of the Royal Society, Professor of 
Mineral Chemistry at the University of Paris, 
lectured in French at the Royal Institution on 
‘*The Ebullition of Metals,” describing the volati- 
lisation of refractory substances, metals, and also 
metalloids in his electric furnaces, and Mr. P. 
Lebeau, his collaborator in the researches, took 
charge of the experiments. They were at the 
cradle of such investigations, the lecturer said, in 
introducing his subject. It had soon been ob- 
served that Davy’s electric arc, first seen in the 
Royal Institution in 1802, would fuse and volati- 
lise many refractory substances. But as there 
were no dynamos available, the great metallurgical 
experiments of Wollaston in 1829, and of Deville 
and Debray, had been made with the aid of the 
oxy-hydrogen flame. 
n order to concentrate the heat, the arc should 
be enclosed, Professor Moissan continued, and he 
showed his furnaces. Out of a slab of limestone, 
about 1 ft. square, a hollow was scooped to take a 





tion of the regulations in force in the different 


|charged with purple vapours and dust. 





graphite crucible, a cylindrical pot, about 3 in. 


in diameter and 2in. deep. Grooves were pro- 
vided in the slab to accommodate the two 
electrodes, carbon rods nearly 2 in. in diameter. 
Over this slab another plate of limestone was 
placed, hollowed out above the crucible, so 
that the heat of the arc above the crucible 
would be reflected into it. There was, further, a 
vent-hole in the top slab, on which a glass bell, 
2 ft. in height, was put. The substance to be vola- 
tilised was placed either in the crucible, under the 
arc, or ina little boat, contained in a carbon tube 
which was heated by the arc from below. The 
vapours were condensed on a pipe of copper, 
through which cold water was circulating. The 
exact temperatures we were dealing with in such 
furnaces were not easily determined. When we 
applied furnaces of the same dimensions, however, 
the same mass of substance (about 150 grammes as 
a rule), the same electrodes, and the same currents 
of about 500 amperes and 110 volts, we were ex- 
perimenting under the same conditions, and might 
rely upon obtaining comparative results. The elec- 
tric furnace had the advantage over the oxy- 
hydrogen furnace, that we were, in the latter case, 
working in a reducing atmosphere ; the electrodes 
were burned to carbon monoxide, and the moisture 
of the lime gave dissociated water vapour and 
hydrogen, in addition to calcium vapour. But at 
the high temperatures of the electric furnace the 
inert gases became active, and all the bodies expe- 
rimented with were more or less volatilised. Pro- 
fessor Moissan did not dwell on these features, 
which, to a certain extent, explain why such re- 
searches have not been taken up by others to any 
great extent. The furnace cannot. be closed; the 
atmosphere has access. All the products are more 
or less contaminated or mixed with vapours of lime, 
which is extracted by means of acetic acid, and 
with carbon and the impurities of the electrodes 
and of the crucible; and identical conditions can 
hardly be maintained. The electrodes are mounted 
on sliding feet, and are withdrawn from one another 
as the experiment proceeds; the current intensities 
stated are, therefore, only rough estimates. 

Professor Moissan first spoke of the ebullition 
of gold, which Mr. Lebeau demonstrated. Some 
gold was put in the crucible, and the current— 
Mr. Moissan spoke of 1000 amperes at 55 volts 
—turned on; the furnace roared, flames and 
vapours shot out, and the glass bell became 
The 
experiment lasted only a few minutes, and soon 
afterwards the top slab could be removed. Of 
150 grammes of gold, the lecturer remarked, 10 
grammes had been distilled in 54 minutes, and 
20 in 6 minutes, by currents of 5U0 amperes and 
110 volts. The ingot remaining in the crucible 
consisted of 99.98 per cent. of gold and the im- 
a of the electrodes ; it was covered in patches 

y a black veil of crystalline graphite, which had 
been dissolved by the gold and expelled on solidifi- 
cation, and when the ingot was cut with a saw, 
hollows were seen, in which the metal showed a 
crystalline and .arborescent structure. The lime 
about the crucible was all coloured pale yellow by 
the gold; magnesia, silica, and zirconia, used as 
lining for the crucible, were also coloured, the 
zirconia violet. The gold condensed on the cold 
tube was in beautifully yellow leafy, sometimes 
cubical, crystals, with a purple reflex, or filiform ; 
the filiform gold occurred in Nature, and has also 
been prepared by Ditte, Margottet, and Liversidge. 
The colouring of the lime substances by the volati- 
lised gold was'still more noticeable when alloys of 
tin and gold were boiled, and where the vapours of 
the metals and of the lime came in contact with 
the air, the purple of Cassius was formed ; this 
purple was a mixture in varying proportions of tin, 
lime (calcium oxide), and gold. The volatilisation 
had, indeed, already been performed by Despretz 
and by William Siemens and Huntington, and 
Professor Moissan was able to make similar state- 
ments regarding many of the other metals. 

Alloys of copper and gold, the lecturer proceeded, 
were slowly enriched in gold when boiled in the 
electric furnace, and the purple dust was always 
noticeable as long as the — contained any 
traces of gold. Copper itself was more easy 
volatilised than gold, and a current of 800 amperes 
of 110 volts would distil several kilogrammes of 
copper in a few minutes. It was easy to obtain 
deposits several millimetres in thickness on (ie 
cooled tube. The distilled co - formed irides- 
cent filaments, which penne | ittle lime, becatse 
the copper, as well as gold, was more volatile t): 
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the lime, but was lighter than fused copper, the 
density of the metal, freed from lime by extraction 
with acetic acid, being only 8.16, against 8.93 
(Kahlbaum, Roth, and Siedler). The condensed 
copper contained gas ; there were also crystals, but 
very small, as in all these distillations, because 
the condensation was so rapid, and some globules 
of partly oxidised copper. According to the 
experiments by Krafft and Bergfeld on volatilisa- 
tion by the cathode glow, there seemed to be the 
same temperature interval between the point at 
which a metal began to evaporate and at which it 
boiled in vacuum, as there was between the boiling 
point in vacuum and the boiling point at atmospheric 
pressure (760 millimetres of mercury), and in that 
case gold should boil at atmospheric pressure at 
2550 deg. Cent. and copper at 2240 deg. Cent. ; 
Féry, experimenting with Moissan furnaces, had 
found 2100 deg. Cent. for Copper. The molten 
copper ingot had the properties of ordinary copper. 
The upper layers, however, contained graphite 
enclosing the impurities iron, silicon, alumina, 
magnesia, &c., of the electrodes. We could 
drive out these impurities, the lecturer said, by 
making cuts into the electrodes and heating 
them by the current, when the electrodes would 
be found freed of impurities down to certain 
depths. The copper ingot spat on cooling, and 
in the internal cavities fine small crystals of 
graphite were found; the carbon was, as usual 
in these experiments, in the graphitic condition, 
and could be oxidised with the aid of nitric acid 
and potassium chlorate to graphitic acid. The de- 
monstration of the distillation of copper had to be 
abandoned because the current failed. 

Professor Moissan passed to the behaviour of the 
metals of the platinum group ; and he expressed 
his thanks to Mr. G. Matthey, who had supplied 
him with the materials. Osmium had been re- 
garded as infusible, and resisted, indeed, the 
action of currents of 500 amperes and 110 volts; 
but currents of 700 umperes made it fuse com- 
pletely, and 29 grammes of osmium had been 
volatilised within five minutes. The experi- 
menters had first used extraordinary precautions, 
because the vapours of osmic acid attack the eyes ; 
but there was little danger, as the atmosphere in 
the furnace was reducing. The osmium condensed 
in little spherules or crystals, sometimes cubical, 
which were mixed with lime. The ingot contained 
4 per cent. of graphite. The other platinum metals 
were more easily volatilised, and were obtained in 
greyish globules or small crystals; ruthenium 
looked like old silver, palladium black, iridium 
bluish ; the ingots contained from 2 to 4 per cent. 
of graphite. The distillation of 150 grammes of 
the three metals by currents of 500 amperes and 
110 volts yielded in five minutes distillates of 
10 grammes of ruthenium, 12 of platinum, 9.6 of 
palladium, 9 of iridium, 10.2 of rhodium ; there 
was no direct relation between the melting point and 
the boiling point ; palladium, for instance, was more 
fusible, but less volatile, than platinum. 

This applied also to the metals of the iron group. 
They were condensed in spherules or crystals, which 
were often oxidised and mixed with lime, and 
resembled in their behaviour metals in a very finely 
divided state. The order of volatility was :— 
Manganese, the most volatile ; nickel, chromium, 
iron, uranium, molybdenum, and tungsten, the 
most refractory. The ingots contained carbides 
of the metals. Iron behaved peculiarly. When 
fused it absorbed a great deal of gas (hydrogen 
and carbon monoxide); afterwards it began to 
boil violently, and a large portion of the metal 
might be hurled out of the crucible or boat; 
000 grammes of iron, for instance, gave a 
distillate of 14 grammes, while 104 grammes 
were projected out of the crucible. The condensed 
iron formed a brilliant grey crystalline mass, and 
the iron was very soft. This is remarkable con- 
sidering that the furnace atmosphere contains 
hydrogen, and that the electrolytic iron is supposed 
to owe its great brittleness to the occlusion of large 
volumesof hydrogen ; the condensation in theelectric 
turnace may be too rapid to allow of gas absorption. 
Currents of 1000 amperes and 55 volts applied to 
charges of 825 grammes of iron distilled in ten 
minutes 150 grammes of iron, and in twenty minutes 
400 grammes. Chromium was partly oxidised 
Curing the distillation, and gave a green deposit of 
« double oxide of chromium and calcium mixed 





with a little grey metal ; about half of ‘the molyb- 
cones was obtained in the metallic state, 56 grammes 
eing volatilised in ten minutes ly currents of 700, 


amperes and 110 volts. Tungsten had the highest 
boiling-point of the iron metals; currents of 500 
amperes gave no distillate, currents of 800 amperes 
distilled 25 grammes in five minutes. Uranium 
also resisted currents of 500 amperes, but 900 
amperes at 110 volts completely volatilised a charge 
of 200 grammes. 

The metals, Professor Moissan proceeded, could 
thus all be liquefied and volatilised, and it had also 
been proved that the refractory metalloids, silicon, 
carbon, and boron, could, like arsenic, be volatilised. 
without melting, however. Titanium was interest- 
ing, because chemists classed it with silicon as a 
metalloid, whilst physicists regarded it rather as a 
metal, on account of its conductivity. But the 
constants of titanium were not yet well determined. 
Treating 150 grammes of titanium, containing about 
3 per cent. of carbon, with currents of 500 am- 
peres and 110 volts, the lecturer could not obtain 
complete fusion, though evaporation commenced at 
the end of the fourth minute ; 9 grammes were dis- 
tilled in five minutes, and 17 grammes in six 
minutes ; in another experiment, with 300 grammes 
of titanium, 110 grammes were distilled in seven 
minutes. The deposit on the tube consisted of 
lime, coloured yellow, of yellow titanium nitride, 
of some very small titanium crystals or sphericles, 
and of a little blue titanium protoxide ; titanium 
had a great affinity for nitrogen. The surface of 
the ingot in the crucible was covered with titanic 
acid, and underneath carbide and metal were found. 

In summing up, Professor Moissan stated that 
really refractory bodies did not appear to exist, 
and that assumption justified our drawing a 
conclusion as to the temperature of the surface 
of the sun. We had widely differing estimates of 
that temperature. While Pouillet, Soret, Dessains, 
Cornu, and others had believed that we need not 
go above 1400 deg. or 1700 deg. Cent., some 
scientists had spoken of millions of - degrees. 
Violle, who had worked with Professor Moissan, 
had proposed the temperature limits 2000 deg. 
and 3000 deg. Cent.; W. E. Wilson had sug- 
gested 6860 deg. Cent. absolute, allowing for an 
absorption of one-third of the solar heat energy 
by our atmosphere. Now the sun seemed to 
contain vapours of the same substances which we 
know on our earth ; and we had seen that none of 
our refractory substances could resist the tempera- 
ture of the electric arc without being volatilised. 
The temperature of the carbon arc did not, accord- 
ing to Violle, rise above 3500 deg. Cent. This esti- 
mate referred to atmospheric .pressure, and we 
might have to make a higher temperature allowance 
for higher pressures. But that allowance would 
not cause a great difference, and Professor Moissan 
hence concluded that the temperature of the sun’s 
surface need not much exceed Violle’s estimate, 
and would probably lie nearer Violle’s figure than 
Wilson’s figure. We may add that Wilson’s estimate 
of the effective temperature of the sun* involves 
the Stefan-Boltzmann law, and that the recent 
determinations,+ based upon the energy radiations 
from black bodies, yield temperatures of about 
6000 deg. Cent. 








THE MOTOR-OMNIBUS. 

Wuatever its defects as at present constructed, 
the motor omnibus has undoubtedly come to stay. 
That the motor-omnibus is a practical machine, 
we have daily demonstration in our streets. It 
carries thirty-four passengers in place of twenty- 
six, and takes up less space in the roadway. It has, 
of course, some drawbacks. The engine proper is 
reasonably economical, about 8 miles being run for 
a gallon of petrol. The tyres, however, are still a 
ditficulty, and occasional failures of important work- 
ing parts prove that in spite of the extraordinary 
quality of the materials used in the construction 
of these vehicles, there are still weak points in 
the design. The important point is that opportunity 
should be afforded for the gaining of experience. 
Undoubtedly, the industry continues to grow; 
and the visit on Wednesday last of the Society of 
Motor-Omnibus Engineers to the works of Messrs. 
Brazil, Holbrow, and Straker, Limited, at Bristol, 
afforded eloquent testimony to the rapid develop- 
ment of the demand for these highly useful vehicles. 
The visit was paid on the invitation of Messrs. 
Sidney Straker and Squire, Limited, of London, who 
have all their vehicles built at the works named. 

* See Proceedings of the Royal Society, vol. Ixix., 
page 312. 

+ See ENcIneEsino, vol. Ixxvi., page 752. 





The firm of Messrs. Brazil and Holbrow com- 
menced business at Avonside in 1893, where they 
manufactured tobacco machinery, as well as railway 
material. The increase of business necessitated an 
increase in the size of the works in 1895; but, in 
spite of this, they were compelled, in 1897, to 
remove to still larger premises at Chapel-street. 
In 1901, Mr. Sidney Straker having previously 
joined the board, they commenced the construction 
of Straker steam vehicles, of which they have since 
supplied nearly 200, some of which have been de- 
signed to take loads of as much as 12 tons. When, 
later on, the Straker-Squire petrol-omnibus was in- 
troduced, the demand far exceeded the capacity of 
the existing works or of any possible enlargement 
thereof, and consequently four acres of land were 
acquired at the Fishponds, near Bristol, on 
which spacious new shops have been erected and 
equipped with tools of the most modern type. 
The new premises include a fitting-shop measuring 
250 ft. by 30 ft., and an erecting-shop and machine- 
shop, each of similar dimensions to the foregoing, and 
room remains for doubling this capacity as the 
necessity arises. The plant is driven by two Cross- 
ley gas-engines, supplied with gas by a suction gas- 
arco which is stated to have given every satis- 

action. The fuel used amounts to 16 cwt. of 
anthracite per week, which is obtained at a cost of 
21s. per ton, so that the saving, as compared with an 
equivalent steam plant, is enormous. Small steam- 
engines are generally relatively inefficient, and a 
steam plant of equivalent capacity to the foregoing 
would cost for fuel at least several pounds per week. 
The building of the new works was commenced 
in January last, and so rapidly have matters been 
pushed forward that now 300 men are employed, 
and in combination with the old works are turning 
out chassis coniplete at the rate of thirty per month; 
this output in the course of the next few weeks 
will be doubled, whilst in 1907 it is expected to 
turn out 1000 in the course of the twelve months. 
Our British manufacturers may have been slow to 
appreciate the probable importance of the demand 
for this type of vehicle; but, as is proved by what 
we have said above, there is now no reason why 
omnibus companies should draw their supply-from 
over seas. 

The party of visitors were taken to both the old 
and new works of the company in a motor- 
omnibus built to the special requirements of the 
Bath Electric Tramways Company. It has a seating 
capacity of thirty-five —viz., sixteen inside and 
nineteen outside, and weighs unloaded 4 tons 16 cwt. 
Bath being a remarkably hilly city, the vehicle has 
been provided with engines developing 34 horse- 
power when running at their normal speed of 900 
revolutions per minute. This is said to be suffi- 
cient on a good road to take the omnibus fully 
laden up an incline of 1 in 13 on the top speed. 
Four speeds are provided, ranging from 3 to 14 
miles per hour, as well as a reverse. - The engine, 
as usual, has four cylinders, each 5 in. in diameter 
by 5 in. stroke; the admission as well as the 
exhaust-valves are mechanically operated. A note- 
worthy feature of the vehicle is the high quality of 
the materials used throughout. Shafting and bolts 
are of 44 per cent. nickel steel ; whilst the wheels 
in the gear-box are of chrome nickel-steel, case-hard- 
ened after machining, and having in this condition 
a tensile strength of 120 tons per square inch. 

In view of the exceptionally trying conditions to 
be met in Bath, the omnibus is fitted with four 
brakes—viz., two hand-brakes and a foot-brake, 
whilst a fourth brake is provided by the engine 
itself, matters being so arranged that the clutch and 
foot-brake are operated independently. Magneto 
ignition is used. The cam-shaft is on top of the 
cylinders, and is thus very accessible. It is driven 
through a vertical shaft by means of spiral gearing. 
Castle nuts have been largely employed, but we 
learn that their use is being abandoned in favour of 
spring washers, which are found to give equal 
security, whilst allowing the nut to be more quickly 
removed and replaced when the necessity arises. 

The back wheels are driven by chains from the 
balance gear-shaft, and the latter is driven in its 
turn by bevel gearing from the gear-box, a shaft 
with two Hooke’s joints being u for this trans- 
mission. The wheel-base is 5 ft. 8in. by 11 ft., 
the extreme width over axle-box caps being 6ft. 6in., 
or 6 in, less than that allowed by the regulations. 
The bevel gears for the balance-box are all cut 
from solid-steel forgings on a Smith and Covent 
bevel cutter, which planes up both sides of a toot 
at once, the two cutters used closing in towards each 
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other as they move towards the apex of the pitch 
cone. The cylinders are of cast iron, and are bored 
parallel, the pistons, on the other hand, being 
very slightly conical, which, it will be seen, is an 
improvement on the practice of some Continental 
firms of making the cylinder bore conical, and the 
piston parallel. 


THE LATE MR. FRANCIS WILLIAM 
WEBB. 

Tue death of Mr. Francis William Webb, which 
occurred af Bournemouth on Monday night last, 
has removed a man who occupied for many years 
perhaps the most com- 
manding position in loco- 
motive engineering in the 
world. Aschief mechani- 
cal engineer to the Lon- 
don and North-Western 
Railway, he had an im- 
mense influence on the 
development of that com- 
pany, to whose service 

ractically the whole of 

is long life was devoted. 
He was borr in 1835, a 
twelvemonth before the 
first sod was turned of 
the London and North- 
Western Railway, then 
known as the London and 
Birmingham _ Railway, 
and the first of the great 
trunk lines of this coun- 
try. His father was a 
clergyman in Stafford- 
shire, but instead of fol- 
lowing in that profession, 
young Webb was articled 
as a pupil to Francis 
Trevithick, the first loco- 
motive superintendent of 
the North-Western Rail- 
way Company, and en- 
tered the Crewe works 
in August, 1851. On the 
completion of his appren- 
ticeship in 1856 he was 
engaged as Mr. Trevi- 
thick’s assistant, and 
continued as such until 
1859, when he was ap- 
pointed chief draughts- 
man at Crewe. Less than 
three yearselapsed before 
he left the drawing-office 
to become, in 1861, the 
chief assistant to Mr. 
Ramsbottom, and prac- 
tically the manager of 
the Crewe works. In 
this capacity Mr. Webb 
naturally had a great 
scope for his abilities. 
Besides the manufacture 
of locomotives, he super- 
intended the construc- 
tion of the Bessemer 
steel plant there, the 
water - works between 
Whitmore and Crewe, 
some gas - works, and 
other works of engineer- 
ing nature. 

Only during five years 
of Mr. Webb’s profes- 
sional life was there any 
severance of his associa- 
tion with the London 








| signalling appliances, and the innumerable mecha- 


nical details necessary to the operation of a railway 
system. 

Railway engineers knew him as a strong supporter 
of the compound locomotive. Soon after he had 


assumed the responsibility for the designing of the 


North-Western Railway engines, he took an old 


outside-cylinder Trevithick engine, reduced the 


diameter of one of its cylinders from 15 in. to 9 in. 
by means of a liner, and tried its behaviour as a 
compound of the Mallet type. The results were so 
far favourable that he built the ‘‘ Experiment” in 
1881, the first of the famous ‘‘ three-cylinder com- 
pound” type which Mr. Webb devised and supported 





From a Photograph by Elliott and Fry. 


Francis WittiAM WEBs. 


way, and Mr, Webb’s system was introduced on 
some of the railways of France, Austria, India, 
and several of the South American States. Up till 
1893 the three-cylinder compound was used by Mr. 
Webb for passenger traffic, But in that year he de- 
signed a three-cylinder compound class with eight- 
coupled wheels for goods traffic, of which engines 
over eighty were putinto service. Four years later 
he adopted four cylinders, the ‘‘ Black Prince,” the 
first of this type, being put into service in August, 
1897. The four-cylinder type was designed for 
fastand heavy passenger service, the engines having 


to take the Scotch sleeping-saloon expresses from 


London to Crewe without a stop. 

One of Mr. Webb's 
most famous engines was 
the ‘Charles Dickens,” 
a four-coupled locomo- 
tive with leading radial 
wheels. It was built in 
1882 for express pas- 
senger service, and by 
the year 1902 had run 
two million miles, and 
had hauled no less than 
5312 express trains be- 
tween London and Man- 
chester. 

As an example of Mr. 
Webb’s_ resourcefulness 
and ability to cope with 
emergencies, the recon- 
struction of the Llan- 
dulas Viaduct may be 
mentioned. This via- 
duct, which was on the 
main line between Ches- 
ter and Holyhead, was 
washed away by a tre- 
mendous storm in 1879. 
He visited the scene of 
the disaster the moment 
the news arrived, and 
having decided what had 
to be done, returned to 
Crewe and put the neces- 
sary work in hand. So 
perfect was the organisa- 
tion, and so definite the 
instructions issued, that 
within seven days of the 
accident forty-two steel 
girders, each 32 ft. in 
length, had been con- 
structed. The very steel 
of which they were made 
had to be rolled at Crewe 
before the work of the 
platers could begin, so 
that the completion of 
the job in so short a 
time reflected the highest 
credit upon the manage- 
ment of the works. It 
must be remembered, 
also, that this feat was 
achieved over a quarter 
of a century ago, when 
machinery and methods 
were very different from 
what they are at the 
present day. 

This is but one inci- 
dent of Mr. Webb’s long 
and distinguished career, 
but it is typical of the 
energy of his character. 
He was a man of remark- 
able personality, who 
would have risen to 


and North-Western Railway Company. He left |so strongly. This engine had a pair of small leading | eminence in whatever path of life he had chosen. 
the company in 1866 to act as a managing | wheels and two pairs of driving wheels, the second He would delegate none of his authority to subor- 
partner in the Bolton Iron and’ Steel Company, | pair of the latter being driven by two outside high- dinates, but ruled every detail of the vast establish- 


and continued in this occupation until 1871, when | pressure cylinders, and the front pair by a single | ment under his control. 


he returned to Crewe. ree months after his 


ow-pressure cylinder beneath the smoke-box. A 


His strength of character 
compelled him to dominate, even in comparatively 


return Mr. Ramsbottom retired, and then Mr. drive on all four wheels was thus obtained without trivial matters, and he would brook no opposition. 


Webb was appointed the chief mechanical engi- 
neer to the company, a post involving even at 
that time the control of 13,000 men. For over 
thirty years—in fact, till increasing and failin 
health caused his retirement in 1903 


| certain 


the use of coupling-rods. The Pn arse was 
followed by others of substantially the same type ; 
but though the design was ingenious and 


| typi 


vantages, the criticism it met with, on the | ; 
—Mr. Webb whole, proved justified, and the three-cylinder racter which, whatever its defects, will fit its 


Such qualities, with the self-reliance they imply, are 
of, and also essential to, a great commander 
of men. Combined with untiring energy, and 4 
sound engineering knowledge, they form a. cha- 


directed the mechanical work of the railway. Loco- type is no longer considered advisable. However, possessor to an exceptional degree for a position 


motives, of course, were his special department ; | 
but he was also responsible for all the machinery | 


for some time after its introduction it had consider- 
able vogue. In 1885 there were about 50 three- 


such as the subject of our memoir held so long. 
For political or social distinctions Mr. Wel» 


forming the equipment of the line, such as cranes, | cylinder compounds on the North-Western Rail- | cared little, his professional work forming the 
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great interest of his life. He, however, was a 
county istrate of Cheshire and an alderman of 
the Cheshire County Council. For two years he 
was Mayor of Crewe, and did much for the welfare 
of the town, 18,000 of whose inhabitants were 
under his control. He was President of the 
Mechanics’ Institute in Crewe, founded by the rail- 
way company, and in a great measure organised 
by his own efforts. The Memorial Hospital in the 
town was also largely due to his exertions, and he 
assisted its formation by a cheque for 50001. He 
was el an associate of the Institution of Civil 
Engineers in 1865, and transferred to the class of 
members in 1872. At the time when the failure of 
his health necessitated his retirement from a pro- 
fessional career he was a Vice-President of the In- 
stitution. Besides this, he was on the Council of 
the Iron and Steel Institute, and a life member of 
the French Institution of Civil Engineers. He was 
also a member. of the Institution of Mechanical 
Engineers for several years. 








POSITION AND PROSPECTS OF 
COPPER. 


THE position of copper continues very interest- 
ing, save for consumers, who are forced to pay 
very high prices to meet their requirements of the 
metal. The strength of the situation is not only 
reflected, as Messrs. H. R. Merton and Co. remind 
us, by the proceedings in the standard market, but 
is more and more revealed by the ease with which 
the leading producers are able to market their 
copper for very distant delivery, and the fact that 
they have to raise their prices steadily to protect 
themselves. Most of the available production for 
July has been disposed of, and large quantities 
have been placed for August, while September does 
not seem to be too distant to provide for. New 
orders have been given out to manufacturers, and 
plenty of work is still in sight, ensuring a tremen- 
dous consumption for Europe, as well as America. 
The visible supply is no more than 9583 tons, as 
compared with 18,055 tons at this time last year ; 
and, save for February and March of this year, con- 
stitutes a low-level record un lieled for a very 
long time. The simple position, in fact, is that 
steadily as the world’s production of the metal 
increases, the consumption increases still more 
rapidly. Stocks in the United States are not re- 
vealed now, but the high prices commanded have 
no doubt induced producers to get rid of all the 
metal they can make ; and the willingness of con- 
sumers to relieve them in the circumstances is 
sufficient testimony to the general demand for the 
metal. In Europe the recorded stocks do not ex- 
ceed 5183 tons, or considerably less than a single 
week’s requirements, and the quantity afloat is no 
more than 4400 tons. The United States sends us 
an average of rather less than 15,000 tons monthly, 
and its contributions during recent months have not 
been up to the level of those of the latter months of 
1905. During the twelve months to April 30 imports 
from this quarter were 191,684 tons, whereas in the 
preceding year they were 216,668 tons. Moreover, 
the supplies from all quarters are not making head- 
way, the total receipts for the twelve months named 
having been 316,550 tons, as compared with 323,139 
tons, while the deliveries (irrespective of 3075 tons 
sent to the United States) were 322,392 tons, as com- 
pared with 317,110 tons. Of course, all the copper 
produced is not accounted for in the semi-monthly 
statistics, but it may be taken that these represent 
the general condition, and it must be recognised 
that appreciable as the increase in output has been, 
it has not served to meet the enhanced consump- 
tion, and this is a condition which is likely to 
endure for a long time to come. Copper is a tell- 
tale metal, and its occurrence is very extensive. 
But even when capital is available for the exploita- 
tion of promising ground, it requires a considerable 
time for the sinking of shafts, for the erection of 
reduction works, and for the many other essentials 
to a fair commercial enterprise, and many people 
are deterred from embarking upon copper-mining 
ventures from fear there should be a glut and a 
sharp fall in the prices — contingencies both of 
them remote. 

The statistics of Messrs. Merton and Co,—and 
—- are the last word on the subject—dealing with 
ast year’s output of copper show ess during 
1905 quite as good as ad have Gan summa 
expected. The grand aggregate is 708,810 tons, 
48 compared with 644,000 tons in 1904, 574,775 tons 





in 1903, 479,514 tons in 1900, and 334,561 tons in 
1895 ; so that the world’s supply has more than 
doubled in eleven years. The following table gives 
the contributions of the principal producers for the 
last five years :— 




















—_— 1905. 1004. 1903. 1902. 1901, 
Australasia .. 86,560 | 34,160 | 29,000 | 28,640 | 30,875 
Canada 28 20,535 | 19,185 | 19,820 | 17,485 | 18,800 
Chili .. hal ..| 29,165 | 80,110 | 80,930 | 28, 30,780 
Cape of Good Hope 7,825 | 7,475 | 5,230 | 4,450) 6,400 
Germany—Mansfeld | 19,565 | 18,735 | 18,976 | 18,750 | 18,780 
Other German --| 2,505 2,310 2,230 2, 2,940 
Japan.. Se -| 35,910 850 | 81,360 | 29,775 | 27,475 
Mexico— Boleo -| 10,185 | 10,945 | 10,315 | 10,785 | 10,795 
Other Mexican ..| 55,000 000 000 | 25,000 | 19,635 
Norway—Sulitelma 6,305 6,415 5,915 4,565 8,375 
Peru .. ae --| 8,625 | 6,755 | 7,800 | 7,580 | 9,520 
Russia ..| 8,700 | 10,700 | 10,820 | 8,675 | 8,000 

So & Portugal. 
Rio Tinto .. --| 82,280 | 33,480 | 85,810 | 34,480 | 36,348 
Tharsis ‘ ea i 5,620 | 6,820 | 6,710| 7,427 
Mason and Barry ..| 2,720 2,950 2,480 3,330 3,729 
Sevilla i --| 1,280] 1,880] 1,106 1,545 | 1,292 
Other mines. . --| 4,185 | 8,655 | 4,075 | 38,725 | 5,825 
Totals. . ..| 44,810 | 47,085 | 49,740 | 49,790 | 53,621 
United States of 
America, 
Calumet and Hecla | 37,950 | 35,865 | 34,150 | 36,270 | 36,840 
Other Lake .. ..| 68,615 | 57,140 | 51,655 | 37,895 | 27,205 
Montana... .-| 150,895 | 183,180 | 109,375 | 118,930 | 105,357 
Arizona é ..| 102,680 | 85,535 | 68,570 | 52,455 | 56,250 
Other States. . -.| 57,9380 | 53,380 | 48,820 | 47,320 | 39,508 
Totals .. .. 410,070 | 865,050 | 307,570 | 292,870 | 265,250 
| | 














Apart from Mexico, nothing very striking has 
been done by any of the secondary producers. 
Japan’s increase is respectable, but Europe has 
not obtained advantage from this. It will be seen 
that the output of Spain and Portugal has been 
diminishing, and with the possible exception of 
Rio Tinto, not much is to be hoped for from that 
quarter. We are indebted to the United States for 
about 60 per cent. of our copper, and are likely to 
draw upon that country for a long time to come for 
this proportion; for there are no other great 
deposits to which we can turn, and the minor pro- 
ducers make no sign of developing in excess of con- 
sumption. It is satisfactory, in the circumstances, 
to know that the American copper-mining districts 
promise to do more than keep up, and that Arizona 
and Montana in particular ss great poten- 
tialities in this direction. exico is richest in 
silver ; but.asthat metal has fallen to a price which 
makes the mining of it anything but the profitable 
occupation it once was, that country is conse- 
quently taking to other metals, gold and copper 
especially. ith the development of the country, 
the increase of population and capital for the ex- 
ploitation of its rich and varied resources, Canada 
ought in years to come to make considerable head- 
way in cop roduction. Sudbury (Ontario) and 
British Columbia contribute between them over 
80 per cent. of the country’s total production; but 
there are promising copper districts in Nova Scotia, 
New Brunswick, and Quebec, and the resources of 
Ontario are not limited to Sudbury. Algonia, in 
this province, is coming to the front. Chili just 
about marks time. The country is rich in copper, 
and it possesses copper-bearing lands at El Cabre, 
Paposa, Cabija, and other places ; but the distance 
from fuel, and the difficulty of picking the metal to 
a high percentage, tell against very profitable 
operations in the absence of modern plants, and 
capital is not likely to be forthcoming in large 
enough sums. In the Island of Cuba the conditions 
are more favourable. In the Province of Santiago 
there are as many as fifty-three copper mines, 
covering an area of 1160 hectares. The Cobre 
group, adjacent to the town of the same name, were 
formerly controlled by an English company, and 
were for a long period successful, but were abandoned 
some years ago because of a great inrush of water. 
A good authority declares that in this district 
there is one of the largest veins of copper in the 
world, and it is added that ‘‘there are still large 
quantities of rich ore in existence which it will pay 
to work, despite the troubles which have been 
experienced from water.” Other mines of good 
capability in the same province are those of Pinar 
and Sevilla, while there are veins also in San 
Pedro, Caney, Ocana, and Pipo. Poor prices and 
Spanish obstruction have militated against their 
development, but the second disability has been 
removed for good, and the first cannot be said to 
have effect just now. In the Province of Matanzas 
there are copper mines situated not many miles 
from the town of the same name, and in Santa 
Clara ore is also found near Manicaragua. 





NOTES. 
Tue Srmmpron TUNNEL. 

We are informed by a correspondent that the 
ceremony for celebrating the formal opening of 
the Simplon Tunnel, on the 30th ult., passed off 
most brilliantly, in magnificent weather. Three 
trains, containing 850 guests, including the Swiss 
President and Ministers, the Italian Ministers for 
Foreign Affairs and for Agriculture, representatives 
of the Italian Parliament and of a number of 
Italian municipalities, travelled over the 12.3 miles 
forming the tunnel length in 20 minutes, at a 
speed of 37 miles per hour. The temperature 
outside at Brigue was 84 deg. Fahr. ; on enter- 
ing the tunnel it fell to 82 deg., then ually 
rose in the middle of the tunnel to 87.5 deg.; 
it then fell to 84 deg., and when the trains 
emerged at Iselle the heat in the valley was 
found to be 90 deg. The ee banquets, 
illuminations, and decorations at Geneva, Lausanne, 
Montreux, Sion, and other places were splendid, 
and the public enthusiasm was most remarkable. 
The speeches by the Swiss President and the 
Italian Forei were marked hy great 
cordiality. They dealt with the difficulties of the 
task, the success with which it had been carried 
out, full recognition being given to the intelligent 
and arduous work so perseveringly undertaken by 
both the technical staff and the men ; and with the 
increased facilities now available for intercourse be- 
tween the two neighbouring countries—facilities of 
which other nations will be glad to avail themselves 
also. The reproduction of the tunnelling work 
exhibited at Milan is pronounced by our corre- 
spondent to be a most excellent copy of a 
portion of the actual tunnel ; it is to the full sec- 
tion of the latter and shows it being driven through 
the mountain. The miners are seen at work 
drilling into granite; the ventilation, timbering, 
and water springs are all faithfully repeated, as are 
also the iron girders and concrete strengthening 
through the bad ground. 


Speep anp Carco Capacity oF ATLANTIC LINERS, 


While it would be erroneous to say that the 
attainment of high speed in steamships was a simple 
matter where this is the dominant element in design, 
it will be accepted that it is relatively more diffi- 
cult to get a high speed when provision has to be 
made for carrying cargo, especially when the capa- 
city involves a filling out of the lines of the ship. 
And yet it it is of primary importance in most 
services to secure revenue from cargo in order to 
balance the financial accounts. Some facts rela- 
tive to the trials on Tuesday of the Canadian 
Pacific Railway Company’s Atlantic liner Empress 
of Ireland are interesting from this point of view. 
There is a steady flow of passengers eastward to 
the fertile Dominion, but on the homeward run 
cargo must be carried to make the voyage pay. 
The passenger is-influenced in the choice of ship 
by speed, which is difficult of realisation where 
large capacity has to be provided within a hull 
limited in dimensions to suit docks. The Empress 
of Ireland was designed to be 570 ft. long over all, 
or 550 ft. between perpendiculars, 654 ft. beam, and 
48 ft. draught. But it was required of the de- 
signer that he should provide capacity for 6500 
tons of paying cargo on a draught of 27 ft. 6 in. 
This necessitated a coefticient of fineness of 0.68, as 
compared with 0.55 in some of the high-speed 
liners; and yet with such full lines a pe i of 
19} knots was desired. These were difficult con- 
ditions, but the Empress of Ireland carries 400 
tons more cargo on the draught than that demanded, 
and when down to her mean service load draught 
on Tuesday she steamed 20 knots with the twin 
quadruple-expansion engines running at 81 revolu- 
tions and indicating 18,000 horse-power. This is 
a performance which is gratifying as a commercial 
and shipbuilding success, and does credit to the 
designer, Dr. Francis Elgar, and the builders, the 
Fairfield Shi oe and Engineering Company, 
Glasgow. e vessel, in addition to the cargo, 
has accommodation for 1540 passengers and crew. 
Long experience as to the expectations of - 
sengers has enabled Mr. Arthur Piers, the chief 
of the marine department of the progressive 
“*O.P.R.,” to introduce many interesting details 
in the design, and these we shall describe when 
later we illustrate this vessel. 


JOHANNESBURG Water Suppty. 
It is gratifying to find that, in spite of the de- 





pressed state of trade in South Africa, enterprise 
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is by no means dead in the Rand district, and that 
valuable engineering works have there been, and 
are being, carried out, which are likely to prove a 
great benefit to the community. One of these 
undertakings is a scheme of the Rand Water 
Board for an additional supply of 8,000,000 gallons 
per day to the town of Johannesburg and its 
neighbourhood. An account of the scheme is given 
in a paper prepared for the visit to Johannesburg 
of the Federal Council of Municipal Associations, 
which took place on May 12. From this we learn 
that, at the time of the inception of the Rand Water 
Board in 1903, the only public water supplies avail- 
able were those belonging to the Johannesburg 
Water Company, and that the supply of water was 
only from 2 to 24 million gallons per day, though, 
in addition, a considerable quantity was obtained by 
private persons from wells, and some of the mining 
companies had formed dams and impounded a certain 
amount of water for their own use. In 1893 the Vier- 
fontein Syndicate had been formed by the mining 
companies for the purpose of bringing a supply of 
water for their use from certain properties situated 
about 12 miles south of the town, in the valley of the 
Klip River. Over these properties—in April, 1905 
—the Rand Water Board obtained rights from the 
original syndicate, and at once proceeded to expro- 
priate the Johannesburg Water Works Company, 
the Vierfontein Syndicate, and the water-supply 
works owned by the Braamfontein Company. 
When these concerns were taken over, the Board’s 
engineer, Mr. D. Leitch, M. Inst. C.E., at once 
prepared a scheme for obtaining an additional 
supply of 8,000,000 gallons per day. The position of 
J aeinatone is unique, as it is practically on the top 
of a hill at an elevation of 5700 ft. above sea- 
level. The geological formation in the neighbour- 
hood appears to be mostly dolomite, quartzite, 
and shale. The properties which the Water Board 
have exploited extend along the Klip River 
north of the Klip River Station, and the total 
catchment area drained amounts to about 235 
square miles, the rainfall being about 28 ot ou 
year. The quantity of water flowing in the Klip 
River at the northern end of the Board’s property 
greatly exceeds the amount which flows off it at 
the southern end, a large portion of this difference 
finding its way underground. Many borings have 
therefore been made in the dolomite, and a plenti- 
ful supply of water has been obtained. These bore- 
holes have been sunk at ten different places, at an 
average distance apart of about 1} miles, a pair of 
bore-holes being sunk at each site. At each pair 
of bore-holes, pumps are placed, which are driven 
by electric motors, and the water is raised to such 
a head as will enable it to gravitate to a central 
pumping-station. At the central pumping-station 
there will be a triple-expansion Corliss engine with 
Reidler pumps, and four triple-expansion vertical 
inverted pumping-engines with single-acting rams, 
each capable of raising 2.4 million gallons per 24 
hours against a maximum head of 960 ft. The 
central station will also contain three sets of 360- 
kilowatt electric generators driven direct by triple- 
expansion engines for supplying current to the bore- 
ron pumps, &c.; the current produced being three- 
phase at 3300 volts and 25 cycles. It is estimated 
that the extensions, when completed, will cost about 
686,0001., not including the land. 








Norruern or France Raitway.—In consequence of the 
growth of traffic Be a this great system several sections 
are being duplicated and even quadruplicated. The quad- 
ruplication 1s being carried out between St. Denis and 
Survilliers ; the works are ia full activity, and traffic is 
expected to be commenced early in 1908 over the new 
lines which are being laid down. Further quadruplica- 
tions are contemplated between Douai and Leforest. 
Duplication of track has been commenced upon the 
Picardy and Flanders line between Douai and Cambrai, 
and operations will be completed in two years; the first 
half between Douai and Arleux may possibly be opened 
for traffic in 1907, 


Pia 1n Germany.—The production of pig iron in Ger- 
many in pleas h this year, amounted to 1,018,461 tons, 
as compared with 766,209 tons in January, 1905; in Febru- 
ary, to 935,994 tons, as compared with 672,473 tons; in 
March, to 1,051,527 tons, as compared with 895,908 tons ; 
and in April, to 1,010,789 tons, as compared with 894,393 
tons. The aggregate output for the first four months 
of this year was, accordingly, 4,016,771 tons, as com- 

red with 3,228,983 tons in the corresponding period of 

905, showing the substantial increase of 788,788 tons 
The aggregate output of pig in Germany in the whole of 
1905 was 10,987,623 tons, as compared with 10,103,941 tons 
in 1904, 10,085,634 tons in 1903, 8,402,660 om in 1902, 


7,785,887 tons in 1901, and 8,422,842 tons in 1900. 





“THE SPANNER IN THE FLEET.” 
To THE Eprrok oF ENGINEERING. 

Sm,—An article, which was in the Daily ay of 
Monday last, is headed ‘‘The Spanner in the Fleet,” a 
particularly brilliant bit of journalese. Journalists and 
play-writers, and that sort of people, seem to think that 
the spanner is the only tool an engineer uses—at any 
rate, a marine engineer. I went to a London theatre 
some time ago, when there was a nautical play onin which 
the chief engineer of a sea-going steamer was one of the 
characters. He was represented as a big, hulking lout 
who slouched about the stage in greasy overalls, and 
never appeared without an enormous spanner in his 
hand. 3 wish some of the journalists and play-writers 
who pretend to instruct the public in these matters had 
to pass examinations equal to those required from a sea- 
going engineer before they could practice their craft. It 
would be pretty soon seen where the uneducated classes 
exist. 

However, this is by the way. There is a second head- 
ing to the Daily Telegraph article. The writer calls it 
‘*Training Boy Mechanics.” I should say ‘‘ The Degra- 
dation of Engine-Room Artificers” would be a better 
title. For some reason or the other the Admi and 
other executives, seem to have an idea they have not got 
the engine-room artificers of the existing type sufficiently 


under, so they have determined to train up their own} ‘py, 


men. Now no one is going to object to this so long as the 
artificers already in the Navy, who have been induced to 
enter the Navy by all manner of promises and other 
inducements, I say, so long as these men are fairly treated. 
Engineers in the civil branch can do very well without 
the Navy ; they make no claim to have a door kept open 
for them. 

But in Bs cmmy artificers under the order of stokers 
their Lordships of the Admiralty are guilty of an 
injustice that they would not dare to commit were the 
artificera of a more powerful social class. It is all very 
well to gloss over the thing by saying that artificers are 
to be — for the superior work of repairs—and the 
Daily Telegraph man has had all the usual bunkum 
poured into him—the fact remains that whoever is in 
charge of the watch gives orders; and if it is a stoker, 
and the artificer is called up to doa repair, he has to do as 
he is told, even though he may be the very man who 
taught the stoker any engineering he knows. 

he Daily Telegraph says that this reserving of the 
artificers for repair work is ‘‘a wrinkle” from the mer- 
cantile marine. Of course, if the writer had known any- 
thing about the Navy and the mercantile marine he would 
have seen the foolishness of this comparison. A mercan- 
tile steamer on a regular route has at the end of its voyage 
a regular shore factory, where all repairs can done, if 
necessary, by a shore gang, although the companies do 
not cosset their crews by giving them nothing to do when 
the ship is in port. hen one ship has gone another 
comes in, so that the men are always employed. I wonder 
what would be said by the superintending engineer of a 
line of steamers if it were suggested that each ship should 
carry the whole shore-gang, and that boa should do 
nothing but pick their teeth while at sea unless a stoker 
ordered them to mak3 a repair. The Daily Telegraph 
writer — {I do not blame him, he’ only put down 
what he was told—says that ‘‘a skilled workman who 
had been doing duty as watch-keeper, probably for a 
long period (say a week or so right off), would imme- 
diately on arrival in harbour be obliged to go on refitting 
work, which would entail continuous and possibly all- 
night work. In a few days the physical strain would 
inevitably begin to tell.” In order to get over this I 
suppose the artificer is to do nothing while at sea, and 
store up rest like the boa-constrictor does his meals. Of 
course, everyone but the Daily Telegraph man knows that 
the faithful ‘‘tiffie” will be kept as hard at work as ever 
in port or at sea, the only difference will be that he will 
be put more in the background. 

As to the boy-artificers, I could say a good deal about 
their method of training, but I ye am asking for 
too much space. However, if the British public think 
that they can get practical engineers trained up for the 
skilled work uired on board a man-of-war by such 
schoolmaster methods as are now being brought forward, 
the British public is very much mistaken. That would 
not matter if the trouble could be found out before it 
became set. 

Yours truly, 
MECHANIC. 








VAUXHALL BRIDGE. 
To THe EpiTor oF ENGINEERING. 

Srr,—In the article last week on ‘‘ Two County Council 
Undertakings,” your remark that the first Vauxhall 
Bridge ‘‘ gave no trouble until twenty or thirty years 
after its completion, when it was found that the scour of 
the river had affected its foundations,” is very nearly, 
but, in my opinion, hardly quite correct, and it wool 
be better to say that the removal of old London Bridge, 
twenty or thirty years after the founding of old Vaux- 
hall Bridge, inc the tidal scour to such an extent 
that unless the foundations of the old Vauxhall Bridge had 
been secured, by throwing in rubble to protect them, the 
stability of the bridge would probably have been en- 
dangered ; but as a matter of fact the foundations never 
were affected. 

About 1862, when I was in Mr. Walker’s office, he told 
me that all the piers of the old Vauxhall Bridge, except 
one, were founded on the London clay, and the one that 
was founded on the gravel, was in such a position and at 
such a depth as not to bea danger to the structure. 

apd ae ¢ old — ~— Bae acted - a 
weir, deepened the river right up to ington, so that 
when it was low water at Richmond mud banks were un- 





covered that were formerly, at all times of the tide, well 


under water; hence the half-tide weir at Kew, which 
should never have been allowed if the tidal scour of the 
Thames had alone been considered. 


Yours truly, 
June 5, 1906. Russet AITKEN, 








“THE STAYING OF LOCOMOTIVE 
FRAMES.” 


To THe Eprtor or ENGINEERING. 

Srr,—Having been privileged in the summer of 1904 to 
see the original design for the Argentine Great Wes- 
tern Railway Decapod, I have studied with much inte- 
rest the drawings which you have published, and the 
a og wo correspondence on the method of staying the 
main frames. 

If my memory serves me rightly, the original design 
showed two parallel frames on either side of the engine, 
each pair having the axle-box guides between it, and 
attached by double flanges. The two frames in each pair 
could not have been more than 8 in. apart, and would 
have been of little use for gn ny hae frame diagonally. 

A similar arrangement may seen on some of the 
three-cylinder compounds on the North-Western Railway ; 
but on these engines the bearings are about 13 in. long, so 
that each pair of frames is about that distance apart. 
e main frames being also some 9 in. nearer together 
than in the case of a broad-gauge engine, it is evident that 
on the North-Western Railway engines the arrangement 
of inside parallel frames on either side may materially 
stiffen the main frames diagonally. 

Mr. Smelt alludes in his letter to the rigid frames of the 
old Great Western Railway engines. It is perhaps un- 
necessary to remind your readers that the wheels were 
between the double frames on either side, and fitted with 
bearings in both inside and outside frames. 

It would be interesting to know why the method of 
frame-staying adopted for the Decapod is entirely different 
either to that shown on the original design, or alluded to 
by Mr. Smelt in his mention of the engines on the Great 
Western Railway. 


June 5, 1906. 


Yours faithfully, 
REAT WESTERN. 








THE PROPOSED TECHNOLOGICAL HIGH 
SCHOOL AT SOUTH KENSINGTON. 
To THE Eprror or ENGINEERING. 
Srr,—I am directed by the Council of the Association 
of Teachers in Technical Institutes to forward to you the 


following resolution passed by the Council respecting the 
proposed High School of Technology at South Ken- 
sington :— 


“The Council welcome the establishment of a Techno- 
logical High School at South Kensington on the lines 
laid down in the departmental committee’s report, but 
suggest that the following points be considered before 
the report is embodied into a concrete scheme :— 

_1. The work of the Institutionshould be confined to tech- 
nical investigation, research, and post-graduate studies as 
defined in Section 88 of the committee’s report, and no 
et Seeneey to the true work of the Institution 
should undertaken in the new college. - Some of the 
highly specialised departments should be situated at more 
convenient centres in the provinces, and full use should 
be made of the staff and ogtieenias already existing in 
such towns as Manchester, Leeds, Sheffield, Newcastle- 
on-Tyne, &c. Thereshould be due co-ordination between 
the work of existing technical institutions and that of the 
new suggested Institution, especially in regard to the 
earlier training of students to fit them to profit fully by 
the advantages offered in the highly specialised depart- 
ments of the school at South Kensington and elsewhere. 

2. The conditions of admission should be so framed 
that the minimum age of students entering the school 
should be nineteen, and all students should .be required 
to give evidence of previous satisfactory training for 
three years after having reached the standard of general 
education marked by university matriculation. This can 
be easily secured if a suitable scheme of co-ordination 
work be arranged amongst the technical institutions. An 
honours degree in science of a British or Colonial univer. 
~ should also be accepted as qualifying for admission. 

. Owing to the large amount of public money to be 
utilised in the establishment and maintenance of the new 
institution, there should be a greater element of public 
control on the governing body than is suggested in Sec- 
tion 95 of the committee’s report. Further, there should 
be representatives from associations connected with tech- 
nical education, in order that the continuity of a student's 
work can be secured. This association endorses the re 
commendation of the majority of the departmental com- 
mittee that the governing y should be appointed at 
once, and in the first instance for a period of five years. 

4. This association is of opinion that the new Institution 
should be permanently independent of university control. 

Yours truly, 
J. Wns, Hon. Sec. 

37, Park Mansions, Battersea, 8.W., June 6, 1906. 








Messrs. CLAYTON AND SHUTTLEWORTH, LIMITED.— 
The directors of Messrs. Clayton and Shuttleworth, 
Limited, propose to ask for authority to raise 400,000/. 
by issue of mortgage debenture stock or otherwise. They 
consider that it is desirable to consolidate the position of 
the company as regards its borrowings, and the proceeds 
of the issue, which is shortly to be made, will be applied 
towards the repayment of advances made by Mr. A. 
Shuttleworth for the erection of the company’s new works 
at Floridsdorf, Austria, and of loans made by the company = 
bankers, the surplus being available for general purposes. 
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INDUSTRIAL NOTES. 


Tue annual report of the Boiler-Makers and Iron- 
Shipbuilders isa worthy memorial of this long-estab- 
lished trade union. It is a volume of 576 pages, 
giving full details of the work of the general office, 
district committees, and of the whole of the branches. 
The details are so fully given that any member having 
been in receipt of benefit of any kind can see for himself 
whether the account is accurate; and he is requested 
to see fur himself whether the payments are correctly 
entered, and if there be a mistake, to let the officials 
at the general office know at once, in order to test the 
figures. The members are reminded that the year 1905 
commenced with 10,768 members on the several benefits 
of the union—a larger number of unemployed than at 
any time during the recent depression in trade. The 
number on donation benefit fell to the extent of 2000 ; 
then there were fluctuations for a time, until the year 
ended with 7565 on the funds—a decrease of 3000 in the 
year. The improvement thus indicated has steadily 
gone on during the present year. Reference is made 
to the revision of the rules, and also to the vote taken 
as to affiliation with the General Federation of Trade 
Unions, as well as with the Federation of the Engi- 
neering and Shipbuilding Trades. It is found that 
these federations give strength to the trade-union 
movement, both as regards numerical power and 
financial resources. So long as they do not foment 
labour troubles, they will influence for good, as they 
will give steadiness where formerly there was hasti- 
ness and confusion. Employers do not look askance 
at them as they once did. ‘The result may be negotia- 
tion on a large scale, and peace‘ul settlements, instead 
of strife, strikes, and lock-outs. 

The total membership of the union at the close of 
1905 was 49,630, showing an increase of 854 ia a 
year when many were excluded by arrears. Even 
that number does not include 550 widows of members 
who continue to pay for funeral benefit, as wives of 
former members. A large proportion of those excluded 
for arrears are only temporarily outside the union, as 
they pay up when trade improves. The fluctuations 
in membership are caused mainly by the state of trade : 
when trade is good members pay up their arrears 
rather than be out of benefit ; when it is bad many lag 
behind, but pay up when there is a revival; it was so 
last year. 

The total income in 1905 was 184,283/. 7s. 5d., or 
3426/. 163. 7d. greater than in 1904. In the income 
was included interest on investments and cash 
balances to the amount of 10,968/. 193. 6d., or less by 
1000/. than in 1904. The contributions of members 
realised 161,233. 193. 3d., or 2974/7. 183. 1d. more than 
in the previous year—1904. Entrance fees, &c., of new 
members realised 2987/. 03. 3d., showing how recruits 
are being secured tothe union. Some interesting facts 
are given as to the investments of the society, which 
are, as a rule, of the first order, but in some cases the 
value of the investment has declined. This is ex- 
plained to the members, so that they may see how in 
the fluctuations of the market, securities rise and fall 
in value. Itis suggested that fluctuating securities 
may be all very well for Stock Exchange men, but are 
not good for trade-union balances. 

As regards expenditure, there was a large decrease 
in the amount paid for unemployed benctit, the de- 
crease, as compared with 1904, being 15,000/.; in 1904 
it was 82,4617. 3s. 5d.; in 1905 it fell to 67,2317. 9s. 6d. 
There was also a decrease in the amounts voted as 
benevolent grants, the particulars of which are given. 
In January, 1905, this fund was indebted to the 
general council to the extent of 216/. 93. 1d., in January, 
1905, there was a balance of 696/. 6s. 6d, 

The superannuation allowance last year increased 

from 25,561/. to 28,8077. 193. ld. Provision is made 
in the new rules for this natural increase. The council 
is now empowered to take 20 per cent. of the whole 
actual income of the society for the superannuation 
fund. This is how it worked out last year :—The 
total income was 182,376/. 3s. 8d., which gave to that 
fund 36,4750. 4s. 9d. ; the total cost of superannuation 
was 28,807/. 19s. 1d. ; the balance to the good of the 
superannuation fund was 7667/. 5s. 8d. Parliamen- 
tary representation cost 2058/. 193. 7d. After all 
the costs of the General Election for two candidates 
and the contributions to the Labour Representation 
Committee are paid, the balance is estimated at 200/. 
The cost of revision of rules was 921/. 33. 5d., exclusive 
of printing. The arrears of members amounted to 
02951. 63. 2d., and stringent measures are now being 
taken to reduce this amount, as work is easily obtain- 
adie, 
a r he total balance in hand at the close of 1905 was 
02,2370. 10s. 3d., showing a decrease in the year of 
“5,799. 17s. 5d. Of that balance 53,243/. 3s. 10d. 
belongs to the superannuation fund, and is kept strictly 
for that purpose. The amount is well invested in 
corporation stock and in loans upon property, as is 
also a large proportion of the general fund. A very 
complete estimate of the value of investments is 
appended, signed by a firm of accountants at date of 
valuation—December 31, 1905. 


A summary table is given of the benefit fs compu 
from 1867 to 1905 inclusive, which are as follow :— 
Sickness, 735,784/.; funerals, 149,748/.; surgeons, 
159,858/. ; out of work, 921,712/.; superannuation, 
240,915. ; benevolent grants, 120,145/.; fares to 
situations, 7779/.; accidents, 119,496/.; aggregate 
for all these benefits, 2,454,473/.; dispute benefit, 
101,963/. It will thus be seen that the strike pay has 
absorbed only a very small proportion of the funds in 
a with the amount disbursed for provident 
nefits. 


— 


The report of the National Union of Boot and Shoe 
Operatives states that there has been a slight improve- 
ment in trade—it is better than a year ago. The in- 
creased number in employment was very small—smaller 
than the increase in the wages paid. The disputes 
were rather more numerous, but not very serious in 
extent: one in London, but only five men were on 
strike ; one at Rothwell, where it is alleged that the 
men were victimised ; theseare being supported. The 
dispute at Newcastle continues, the men out being 
supported by the union and by the General Federation 
of Trades. A dispute at Bramley arose through a 
Leeds firm taking over the concern, and being desirous 
of introducing Leeds terms. The men objected ; after 
some friendly negotiation with the officials of the union 
the dispute was settled. One at Bristol was also 
settled by negotiation, the report stating that the 
employer had to contend against changes which he was 
powerless to avert. The dispute in London over the 
minimum-wage question was referred to arbitration. 
The full terms of the award of the Board of Trade 
arbitrator are given; it is a long document, but the 
net result was that the minimum was to remain un- 
changed. The question of a reduction of working 
hours -has been before the several conciliation boards 
for some time ; it is now expected that it will be dealt 
with generally by the Central Board at an early date. 
The conference will be attended by the representatives 
of the employers and employed. The conditions of 
health in connection with the trade are dealt with in 
a report, from which it appears that there is a large 
proportion of workers suffering from phthisis, due, it 
is supposed, either to the materials used, the close 
confinement, or to other causes connected with this 
occupation. This is a matter which is engaging the 
attention of experts and others. 


— — 


The Associated Iron-Moulders of Scotland are able 
to report further improvement in trade. The light 
work branches are still languid; but even in these 
there is more activity, due mainly, it is said, to the 
improvement in the building trades. In the chief 
engineering and shipbuilding centres the position and 
outlook are fairly good. The proportion of members out 
of work in these is Jess than for a long time past ; the 
Boilermakers report a decrease of 400 in the month. 
There is an upward tendency in wages ; advances have 
been given in some places, while in others negotiations 
are going on with a view to an amicable arrangement. 
There was a small reduction of unemployed in this 
union in the month, but generally the situation is 
regarded as favourable. The income again exceeded 
the expenditure, the excess carried to the general fund 
being 669/. 2s. 5d., bringing the aggregate up to 
83,2271. 2s. 6d. Superannuation benefit cost in the 
month 726/.; and funeral benefit, 352/. There is a 
report of the formal opening of the new office in West 
George-street, Glasgow, on May 12 last. The total cost 
of the building was about 7300/., but a portion of 
the premises can be let at arental. At the meeting 
of the Federation of Engineering and Shipbuilding 
Trades it was decided to take up any important 
case and carry the appeal to the highest court if 
the executive so decide, the costs to be borne by 
the societies federated in proportion to membership. 
Two cases were selected under the Compensation 
Act, one of which was decided in favour of the 
appellant ; the other has yet to be tried. In both 
cases the appeal is against an insurance company, 
and not against the employers liable, or alleged 
to be liable. Reports are given of the movements 
respecting the wages question in several districts ; in 
one case, affecting several places where the wages were 
low, the employers conceded an advance so as to level 
up the underpaid districts. 

The report of the Associated Blacksmiths continues 
to be favourable as regards the state of trade. There 
is improvement all round. There was an increase in 
membership of 45, and of 83/. 4s. 1d. in the total in- 
come. Fewer men are on the funds, the total being 
reduced to 42, and 28 on dispute benefit in consequence 
of the Barrow strike. The council urge that some 
steps shall be taken to bring about some arrangement 
so that the present deadlock shall be removed. Ad- 
vances in wages were conceded in Glasgow, but in 
Aberdeen a Saou is threatened because the em- 
ployers seek to enforce the arrangement of aie 
wages on the basis of those on the Clyde. e men 





complain that that basis is wrong, as the rates in 





Aberdeen are below those on the Clyde, A dispute 
in Belfast, as to demarcation of work, was settled 
amicably, after some negotiations. 





The ascertainment by Mc, Waterhouse of the pro- 
duction and average selling price of the different 
materials, which form the basis of the rates of wages 
in the iron and steel trades in the North of England, 
disclosed the fact that production had declined, but 
that prices had advanced, with the result that the 
wages of puddlers were advanced 3d. per ton, and 
that of the other workers 24 per cent. from May 28. 
It was shown that there was an advance of 2s. 6d. per 
ton on four classes of iron ; the other classes did not 
affect the general result. This advance in prices with 
a diminished output rather indicates that there is a 
possibility of further activity, for stocks do not increase 
with a decline in production, and all the facts show 
that there is a large increase in the amount of material 
needed by engineers, shipbuilders, and others. 


Mr. Havelock Wilson continues vigorously to strive 
to extend the Compensation Act to British seamen, 
and otherwise to obtain advantages for them. If he 
is not always successful, he gets some promise, which 

oes in the direction he desires. So far as the Bill 
as been amended it has been in favour of the seamen. 

After the Whitsuntide recess the Trades Disputes 
Bill will go into committee. There is little fear of 
such a result as there was last session over the Labour 
Member’s measure; but the growing feeling is that 
the latter Bill is not the one that will solve the diffi- 
culties that have arisen. 





The rise and development of a Labour Party in the 
Australian Commonwealth, under the leadership of 
Mr. Watson, has had the effect of disintegrating the 
two parties which held sway and office in the States 
now federated, and of producing distinctive policies 
more or less new. What the ultimate result will be 
as regards the progress of the Commonwealth it is not 
possible to predict. The official programmes of the 
three parties may be described as tollow :—1l. The 
Labour Party, led by Mr. J. C. Watson, will appeal 
to the electors on a programme the chief sleube in 
which are a land tax and the nationalisation of mono- 

lies. It has a considerable following in the three 
States of Queensland and South and West Australia. 
Free Trade and Protection are kept in the back 
ground, because of internal differences as to those 
subjects. 2. The Liberal Protectionists, now in 
power, led by Mr. Deakin, will appeal to the elec- 
torate with the programme of Anti-Trust Legislation, 
iron and agricultural bounties, and increased duties for 
‘* distressed industries.” Their chief stronghold is in 
Victoria. 3. The Free Trade Anti-Socialist Party, 
now led by Mr. J. H. Reid, appear to rely upon the 
hatred exhibited in the country districts towards the 
socialist policy of the Labour Party. Its chief strong- 
holds are New South Wales and Tasmania. There is 
nothing heroic in either programme, but presumably 
the several leaders know best upon what to rely in 
order to captivate the electorate. The postponement 
of the visit of the British Labour Party, or a delega- 
tion therefrom, may be for the reason that the Labour 
Party in Australia would, perhaps, be divided on the 
fiscal qnestion, which would be sure to crop up. 


The Sweated Industries Exhibition has proved such 
a success that its closing was postponed for a fortnight 
beyond the time originally intended. The attendance 
of Royalty has given to it the sanction of respectability, 
so that society people have visited it in great numbers, 
Certainly everything has been done to make the Ex- 
hibition attractive and useful. If it fails to cure the 
evils of sweating, it will do something towards les- 
sening its evils, for people will fear to buy articles 
made under the unhealthful and distressing conditions 
thereshown. It is not possible with a stroke of the pen, 
or by an Act of Parliament, to abolish home industries, 
and to drive all workers into the workshop, under 
factory and workshop inspectors. Besides, it is not 
clear that the destruction of domestic industries alto- 

ether would be advantageous to the nation. The ten- 

ency now is towards great companies, vast combines, 
and gigantic trusts. There ought to be room for the 
small master to flourish, and for the development of 
home industries under proper healthful conditions. 
This can be done under the ublic Health Acts, pro- 
perly administered. 

The dispute of the drivers and conductors of the 
cars of the ‘‘ Vanguard ” Motor-Car cae np was satis- 
factorily arin by the intervention of a third party, 
with whom the officials consented to negotiate. This 
is tobe commended. The motor isstill comparatively 
new in London streets. The men need careful tuition 
and practice, and this is not to be obtained in a few 
days. To get rid of those who have learned the 
methods and to get in their place men with little 





or no practice would be dangerous anywhere, more 
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especially so in the crowded streets of London. 
Happily the dispute has ended by mutual arrange- 
ment, to the advantage of all concerned. 





Coming events cast their shadows before. This is 
re-eminently the case with the holidays—Christmas, | 
“astertide, Whiteuntide, and the Bank Holiday in | 
August. In the iron market and on ’Change the eve | 
of the holiday this Whitsuntide was felt. Little was 
done, but things remain muchas they were. However, 
the tone was fairly good, though business was quiet 
and inactive. 





The dispute in the textile industry of Belfast led | 
to some 15,000 operatives being idle—those on strike | 
and locked out. The spinners were conceded an 
advance some time ago, and the weavers thought that 
they were entitled to asimilar advance. The employers 
allege that the position is different—the spinners had 
no advance for over twenty years, whereas this was 
not the case with the weavers; the employers there- 
fore refused the demand of the latter for an advance. 











During the agitation on the unemployed question 
some people have suggested the revival of the appren- | 
ticeship system, but the conditions of industry have so 
changed that few boys can be found to submit to a seven 

ears’ term. Nor is it indeed necessary in many trades, 
or the division of labour is such that so long a term is | 
not needed. The trades that insist upon it do so not | 
with a view to efficiency in the workman, but so as to | 
limit the number in the trade. ual chances would | 
increase efficiency, but would not limit the number, as | 
trade-unionists desire. Still, apprenticeship is required | 
when efficient workmen are needed. How are we to | 
apply it? 
t us take an example: In the boot and shoe trade | 
a workman, fifty years ago, would make a complete | 
boot or shoe ; sometimes, in men’s work, he would | 
‘**close” the uppers as well. Now, there are 116 dis- | 
tinct operations, and few, if any, of the workpeople in 
the factory could do more than a few of the whole of 
the 116. Yet a sharp lad could learn to make a boot 
complete in three or four years; in five, or less, he 
could be an expert. Who would now give more than a 
few months to learn a portion of the 116 operations in 
the factory or workshop? This is one of the problems 
to be solved. 








THE PRICES OF METALS. 

In the —— diagrams each vertical line 
represents a market , and each horizontal line 
represents ls. in the case of tin-plates, hematite, 
Scotch, and Cleveland iron, and 1J. in all other cases. 
The price of quicksilver is per bottle, the contents of 
which vary in weight from 70 lb. to 80 lb. The metal 
a reas are per ton. Heavy steel rails are to Middles- 

rough quotations. Tin-plates are per box of I.C. 
cokes, 








PERSONAL.—In consequence of the recent change in the 
proprietorship of the Electrician, Mr. F. Charles Raphael 
1s relinquishing the editorship on June 30. Mr. Raphael 
joined the staff of the Electrician in 1896, was appointed 
assistant editor a year later, and has been editor since the 
end of 1902.—We learn that Mr. Danks, who for several 
years, a8 managing director, has had control of the exten- 
tive collieries and ironstone mines of the Silverdale Com- 
pany in North Staffordshire, is as that position 
in order to devote his whole time to his private practice 
as an engineer and valuer.—Mr. Jobn A. M’Gilvray, 
consulting engineer, has removed his offices to 12, Dixon- 
street, St. Enoch-square, Glasgow. — Meesrs. George 
Thomas and Co. have removed to Parsonage-lane, 60, 
Deansgate, Manchester. 





Contracts.—The British Thomson-Houston Company, 
Limited, Rugby, have received the following orders for 
electrical tramway equipments :—Manchester Corpora- 
tion, 27; Derby Corporation, 4; Metropolitan Electric 
Tramways, Limited, 40; National Electric Construction 
Company, Limited. 18 for 7 and 16 for Mex- 
borough ; and the Manx Electric Railway, two four-motor 

urpments.—Messrs. Heenan and Froude, Limited, of 

chester, have received an order from Wellington, 
New Zealand, for the erection of a large destructor, 
capable of dealing with 120 tons of refuse per day. The 
plant will consist of three units, each unit being com 
of three cells, of 25 square feet grateareaeach. Attached 
to each unit will be a water-tube boiler of the Babcock 





and Wilcox type, of approximately 2000 square feet of | 
heating surface. An economiser will be erected in| 
the main flue. —Mr. P. J. Mitchell, 31, Budge-row, | 
E.C:, has recently booked orders for Rateau_ patent | 
steam-utilisation turbo plants from the Powell.Duffryn | 
Steam-Coal Company, Limited; from the Sneyd Collieries, | 
Limited, Burslem, Staffs, two 500-kilowatt three-phase | 
turbo-alternators, condensing plant, pipe-work, and water- | 
type egy Ft | from the Tredegar Iron and Coal 


pany, Limited, Tredegar, one 250-kilowatt three- 
phase turbo-alternator, pipe-work, and water-type accu- 
mulator; and from the Steel Company of Beotland, 


Newton, near Glasgow, one 450-kilowatt continuous- 
current turbo-generator. | 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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AUTOMATIC SAFETY ATTACHMENT FOR SCREW-CUTTING. 


CONSTRUCTED BY 








Fig. 1. 


ScrEw-cuTTING on the lathe at all times demands 
a considerable degree of skill on the part of the turner, 
but care is particularly needed when the pitch of the 
threads being cut is not an exact multiple of the pitch 
of the leading screw. Taking the case of a common 
type of lathe having a leading screw with two threads 
per inch, it is well known that every screw having an 
even number of threads per inch, such as 4, 6, 8, &c., 
may be cut without difficulty, but that when cutting 
the intermediate, or other odd, numbers it is possible 
to close the clasp-nut at a time which will cause the 
tool to travel up and cut off the already partly formed 
thread. It is not difficult to see the difference between 
the two cases. With an even number of threads fond 
inch, every 4 in. along the work has‘its thread so dis- 
posed that it is exactly similar -to*every ‘other ¢ in. 
With a leading screw of sin. pitch, it therefore evi- 
dently does not matter--between which threads the 
clasp-nut engages. When cutting an. odd*number 
of threads, however, at successive half inches along 
the work there is alternately a ridge and.‘a furrow, 
and unless the clasp-nut is closed at the’ proper time, 
the tool will travel along the ridge, and consequently 
cut the thread away, instead of sdeepening the furrow, 
as it should. With-a leading ;. having four 
threads per inch ‘care: is. reljutted-when cutting any 
thread not an exact\multiple--of#fourfand the same 
reasoning applies to a leading serew of any other pitch. 

When cutting odd threads the workman commonly 
commences by running the saddle’back to the poppet- 
head or other fixed stop, engaging the clasp-nut with 
the leading screw, and then making a chalk-mark on 
the top of the face-plate and another on the top 
of the thrust-collar on the leading screw. He knows 
then that if the saddle is run back to the fixed stop 
after a cut, he may safely close the olasp-nut when 
the two chalk-marks come simultaneously to their 
original positions. This method leaves a great deal 
to the skill of the workman, and when the leading 
screw is of fine pitch, and consequently runs fast, it 
18 not easily carried out with certainty. The lathe, of 
course, may be stopped after each cut, pulled round 
by hand until the chalk-marks are right, and the nut 
clasped before restarting. This, in fact, is frequently 
done, but it involves a great waste of time. Another 
method of preventing error consists in having a coun- 
tershaft arrangement by which the lathe may be 
reversed, so that the tool need never be disengaged 
tics) the thread ; but this also is slow and cumbrous. 

avoid the necessity for reversing the lathe, and 
ye" to give an equally certain preventative against 
misiakes on the part of the operator, Messrs. Johnson, 
Roberts, and Co., of 12, King Henry’s Walk, Islington, 
N.. are introducing the ingenious arrangement shown 
in “igs. 1 to 3, above, which has been devised by Mr. 
Lawrence, an employé of the firm. The object of the 


MESSRS. JOHNSON, ROBERTS, AND CO., 
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| device is to make it mechanically impossible to close 
| the clasp-nut except at the proper moment. Pig. 1 
| Shows the device as attached to an existing lathe. The 
| saddle carries a worm-wheel running freely on a fixed 
| pin, and gearing with the leading screw. The latter, in 
this case, has nine threads per inch, and on the out- 
| ward side of the worm-wheel, corresponding to every 
| ninth tooth on its rim, are hardened steel pin-heads 
shaped to act as cams. Three of these may be seen in 
the figure. 

As each cam passes the knuckle on the back of the 
L-sha lever, shown adjacent, it moves the lever 
towards the front/of the saddle apron. The lower end 
of the lever is in contact with the lower end of a 
second lever, having a notch on its edge, the other 
side of the fulcrum screw. This notch normally 
acts as a catch, and prevents the clasp-nut handle 
from being lowered sufficiently to close the nut on the 
leading screw. en, however, a cam comes round, 
the catch is released, and for a moment it is possible 
to close the nut. Every screw being cut, whether of 
even or odd pitch, will have its consecutive inches 
identical, so long as there are an exact number of 
complete threads per inch. Hence at every ninth revo- 
lution of the leading screw the nut may be closed 
with safety, and this is what the device allows. The 
pins acting as cams are tapered and hardened, and 
may be readily removed by a tap from the inside. 
This is a convenience when the screw to be cut has 
not an exact number of threads per inch. For 
example, suppose it had so many threads and a half 
per inch, every alternate pin would be removed, and 
the clasp-nut could then only be closed at every eighteen 
revolutions of the lead-screw. The catch may be held 
out of action altogether by the small latch shown in 
the illustration, and the lathe then works in the 
normal way. 

" Figs. 2 and 3 show a slight modification, the worm- 
wheel driving a spindle which carries a disc with cams 
on’ its rim. The disc is placed on the’ front of tlie 
apron, and may be replaced by another having fewer 
cams when screws having fractional pitches are to be 
cut. From’ practical trials of the device, we believe 
it is a thoroughly useful adjunct to a screw-cuttin 
lathe.’ With the weight of the hand on the clasp-nul 
lever, the nut closed every time with certainty at the 
proper moment, and it was impossible to make it close 
wrongly. The whole of the operator’s attention may 
be concentrated on the tool, and in fact screw-cutting 
becomes as simple‘ an operation as sliding a plain 
surface. . Whether the thread is even or odd, or- right 
or left-handed, makes no difference; and another 
ayprene sg valuable feature is that the saddle may 

started from any position along the work, and has 
not to be run back toa fixed stop. This saves much 
time when a long screw requires to be touched up just 
at one icular point. 

The device may be built into any new lathe without 
altering the design, or may be fitted to any existing 
lathe at a very slight cost. The patentees confine 
themselves to the latter work, but grant facilities to 
lathe-makers who desire to incorporate the attach- 
ment in their standard types. 








CATALOGUES. 

List No. 102, recently issued by Messrs. Holden and 

Brooke, Limited, Sirius Works, West Gorton, Man- 
chester, deals with their exhaust-steam feed-water heaters ; 
these supply the boiler with feed water at a guaranteed 
tem ture of 200 deg. Fabr. 
e havereceived from Messrs. G. R. Speaker and Co., 
Market-buildings, Mincing-lane, E.C., a sample of their 
‘“* Eternit” asbestos cement sheet used for roof-slates 
and insulating purposes. oe F 

The General Electric Company, Limited, of Witton, 
and 71, Queen Victoria-street, E.C., illustrate in two 
leaflets their ‘‘ Midget” wall-plugs, cut-outs, volt and 
indicators, telephone sets, and lighting fittings, 


am indi 
Bo, Limited, Albion Works, 


and announce a reduction in 
Mesers. W. H. Bailey and ited, 
Salford, Manchester, have sent us their list No. 106, deal- 



































ing with their qian entng, steam - ram b pompiie. 
engine, and other pumps. They build a large selection of 
each type, the sizes, capacity, and 1 dimensions of 
which are given. They also supplies the valves, hydrants, 
and hose fittings complete. 

The International Electrical Engineering Company, of 
Clun House, Surrey-street, Strand, have published an 
English translation of a paper on “ Electrical Winding- 
Engines,” read by M. L. Creplet, the oomenag's engineer, 
before a meeting of the past-students of the Lidge 
University. The author reviews the various systems of 
electrical winding, and proves mathematically that it is 
the most economical way of extracting coal. 

Messrs. John G. Stein and Co., Limited, Bonnybridge, 
give, in a pemenive Pee ere ey issued, illustra- 
tions of their si and firebrick works, of some of their 
current’ products, anal of ‘vatiows brands, and copies 
of testimonials which have reached:them from different 
iron and’ steel ‘companiés,- foundriés, gas works, and 
potteries. 

“The Lancaster” patent pistons, fittings, and valves, 
manufactured by Messrs. caster and Tonge, Limited, 
Pendleton, Manchester, are illustrated and described in 
a pamphlet published by the company. Their piston- 
packings, it is claimed, have stood the test of twenty-one 

ears’ ee during which time over 30,000 have 


sold. 
The 1906 genéral: illustrated catalogue ‘published by 
Messrs. A. Ransome and Oo., Limited, Newark-on-Trent, 
an octavo of over 250 pages, gives a brief deseription of 
their works and complete illustrated data on the numerous 
varieties of wood-working machines they manufacture. 
Messrs. Ransome, as is well known, build wood-working 
installations and equipment complete, from the felling- 
machines to those for making all kinds of wooden articles, 
—— prime movers, cranes, wood-drying plant, and 
so forth. - 
m.... ve soamest war oe Saxon ent 
ompany, Limited, Cambridge, a pamphlet giving an 
illustrated description of their works and pestioaless of 
their nianufactures. Their Saxon Works have an output 
of 750 tons of cement weekly, and their Norman Works 
an output of ‘1250 tons. The raw material used for the 
manufacture of cement by both factories is alongside the 
works. One of the ‘views given is that of the Kinder 
Dam, Stockport, were 20,000 tons of on cement are 
being used: 3 ™™" 


The Electric and” Ordnance Accessories Company, 
Limited, Stellite Works, Aston, Birmingham, who have 
the monopoly for ‘the sale of the*Stewart enclosed arc 
lamps, have sent us their leaflet No. A 37, showing these 
lamps and‘giving their prices. Their leaflet No. F 68 
shows their electric fans. 








INTERLOOKING’ CHANNEL-BaR Pitinc.—Although the 


Friestedt iling has been very extensively and 
successfully: .in America, it is only recently that it 
has been isitréduced into this country. For all 


cre 
where sheet piling is required it appears to well 
suited ; for instance, in the construction of breakwaters, 
cofferdams, &c. It is compossd of two distinct sections 
—namely, a channel bar and an interlocking channel bar 
respectively, a long length of sheet piling being made up 
of a repetition of these two units. e channels are 
rolled steel, and are 15 in. wide, with metal about gin. 
thick. One of the channels is plain, while the other has 
two Z-bars riveted to it in such a way as to form a 
groove, into which the plain channel fits when driven, the 
ve thus formed making a close-fitting guide for the 
nges of the plain channel. For corner construction 
several different designs are employed, some made up of 
channels and Z-bars, and others with channels, Z-bars, 
and angles. It is claimed that this piling provides per- 
fectly water-tight joints, and entirely obviates the use of 
packing. In the construction of cofferdams it is said that 
no filling or backfilling is necessary ; the piling has also 
been very successfully employed in cases where quicksand 
was met with. The piles can be rolled to any length up 
to 60 ft., and may be spliced for longer lengths, and in 
many cases the piles, after being used, may be pulled up 
and used over in if necessary. We understand that 
the British 8 iling Company, of Dock House, Bil- 
liter-street, London, E.C., who are introducing the 
system into this country, have made arrangements for the 
manufacture of the piling by an English firm. The y 
Dock Company have had 200 tons of these piles recent] 
delivered to them in Liverpool, and some large Sout 


American railway companies have adopted the system. 
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THE RELATION BETWEEN TYPE.OF FRAC- 
TURE AND MICROSTRUCTURE OF STEEL 
TEST-PIECES.* 

By C. O. Bannister, Assoc, R.S.M. 

THE examination of the fracture of test-pieces has 
always been recognised as being capable of giving valu- 
able indications of the quality and technical applicability 
of materials, and often a note is appended to reports of 
tests giving a description of the shapes of the fractures 
and of the character of the surfaces of rupture. 

A large amount of work has been done in this direction 
by mathematicians, engincers, and metallurgists, but 
little has been published on the relation between the 
nature of fractures and the constitution of the metals 
giving these fractures, except in special cases where 
metals have broken in some peculiar way and have been 
thoroughly examined. 

There are three factors which play a part in determin- 
ing the nature of the fracture of a tensile test-piece— 
viz. 

1. Method of applying the test. 

2. Size and shape of the test-piece. 

3. Nature of the material under test. 

For this research the first two factors have been kept 
constant, and the different types of fracture have been 
examined, with a view of finding out their causes. 

From a large number of broken test-pieces a certain 
number of typical fractures have been selected, and the 

















Fie, 2. 


Cup fracture ; magnified 4 diameters. 





J 





Fie. 5. Section from m'ld steel cup fracture ; 
magnified 75 d ameters. 


mechanical tests, chemical analyses, and microscopic | 
constitution have been compared. 

The test-machine used was of the ordinary type with 
longitudinal pull, and the following figures give the 
average time from the application of the load to frac- 
ture :— 


Seconds. } 

From commencement of load to yield... 5to 6 
” ” ” to ulti- | 
mate stress tie as oe cic! es ae 
From commencement of load to frac- | 
~~ BER a ee oe ee 


Fig. 1, above, shows the shape and dimensions of the | 
test-pieces used. | 

The line A B shows the surface used for the micro- | 
scopic examination of the steel, the surface of side C 
being used in every case ; but, in addition to this, many 
examinations have been made on two planes at right 
angles to this one, and in all cases the pieces have also | 
been examined in the vicinity of the fracture. 

In very tough materials round bars are drawn down | 
to points, and in very brittle materials change of sha; 
of section is hardly noticeable, the dimensions merely 
being reduced a trifle; between these ty 


have been examined :— 


11, 1906. Report of Carnegie Scholarship Researc 


Work received from the author, March 27, 1 


* Paper read before the Iron and Steel Institute, May | ture, magnified four diameters. 





| the particulars of which are as follow :— 


- i 
; Re be Bh 
eo 20 
E BEES S | pectaticn of 
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ge Treatment. as ee g..: Promure. 
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se 2S ts ss 
Zz Pell ba | 
1 Oil-hardened at 780 deg. C. 15,4 63.¢ 19.0 Perfect cup ; fine, 
and annealed at 480 deg. O. silky, fibrous. 
2 Oil-hardened at 840 deg. C. 31.2 46.0 24.5 Perfect cup; fine, 
and annealed at 480 deg. O. silky, ous. 
8 Oil-hardened at 780 deg. C. 40.4 55.6 17.5 Medium cup; fine, 
and annealed at 480 deg. C. silky, fibrous. 
4 Asrolled.. be os 28.0 31.0 Perfect cup; fine, 
silky, fibrous. 
5 Oil-hardened at 840 deg. C. 37.6 56.2) 20.0 Shallow cup ; fine, 
and annealed at 480 deg. C silky, fibrous. 


1 la tr , there is a | direction of forging; 4 from a rolled bar of mild steel; 6 is a 
gradation of infinite variety, and the following types | transverse test. 


1. Cup fractures. 

2. Laminated fractures. 

3. Irregular fractures. 

4. Crystalline fractures. 

5. Slip or oblique fractures. 


Examination of Steels giving Cup Fructures.—The cup 
fracture is one of the commonest types met with on 
breaking circular bars of good steels, und Martens states* 
that an absolute perfect fracture produces three parts 
—namely, two truncated cones and a ring or crown; 
as a matter of fact, this type is rarely met with, the 
ring usually being absent. é 

B. Kireoh tried to establish the fact that rupture origi- 
nates in the axis of the contracted neck, and thence spreads 
over a circular area to form the apex of a truncated cone ; 
hence, torsion stress is overcome at the central] plane area 
and the shearing stress at the conical surface. 
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Fic, 3. Section from deep cup fracture; magnified 
75 diameters, 





Fie. 6. Section from shallow cup fracture ; magnified 
75 diameters. 


For this report six typical cup fractures were obtained, 


Mechanical Tests. 





17.5 Perfect cup; fine, 


6 Oil-hardened at 780 deg. © 43.8 62.2 
| silky, fibrous. 


and annealed at 480 deg. C. 


Nots.—Test-pieces 1, 2. 3, and 5 are longitudinal, taken in the 


Description of Photographs Illustrating Cup Fractures. 


Caemical and Microscopical Examination. 


of 


° a 

¢ « 8 +4 a < Resuits of 

zi s s & 
ei 6 |2i 6 } S | Results of Picric 2 pe 
Ss 5s 2 £ § § Acid Etching. fi 
Sh) = Be ~ Lend Etchi»),-. 
Aw 12) a a ~ n 

1 | 0.535 0.85 0.189 0.035 0.031 dinutely granula) Minut« 
pearlite and fer. cryst 
-ite.* line. 

2 ¢.470 0.76 0.295 dinutely granula) Minute!: 
realiie and fer- crysta! 
rite. line 

3 0.490 0.65 0.103 Minutely granula) Minut 
pearlite and fer.’ crysta!- 
rite. line 

4 0.095 0.58, 0.056 0.054 0.033 jimall patches of Minute, 
pearlite evenly crystal- 
distributed linc. 
through ferrite. 

5 0.390 0.68 0.113 dinutely granular Minutely 


pearlite and fer- crystal- 
rite, surrounded line. 
by narrow band- 

of ferrite. 

Minutely granular Minutely 
pearlite and fer- crystal- 
rite. line. 


6 0.495 0.62 0.177 


* Probably sorbitic pearlite ; compare “ Sixth Report of the 











Fig. 2 is an ordinary photograph of a typical cup frac- 


Alloys Research Committee,” Plate 35, Fig. 186; Proceedings of 
the Institution of Mechanical Engineers, January, 1903, page 7. 





Section from deep cup fracture ; magnified 750 
diameters. 


Fig. 4. 





—— 


Fie, 7. 





Section from shallow cup fracture ; 
magnified 750 diameters. 


Fig. 3 is from a prepared section of No. 1 test-piece, 
etched with picric acid (5 per cent. solution in alcohol), 
magnified 75 diameters. This photograph shows a homo- 
geneous mixture of minutely granular pearlite and ferrite, 
and is typical of the structure obtained on examining 
medium carbon steels, which give perfect cup fractures. 
= same structure was found in test pieces Nos. 2, 3, 
and 6. 

Fig. 4 is from the same section as Fig. 3, magnified 
750 diameters. ail 

Fig. 5 shows the structure of No. 4 test-piece, consisting 
of very mild steel, giving a perfect cup fracture ; it con- 
sists of small patches of pearlite, very evenly distributed 
through ferrite; magnified 75 diameters. 

Fig. 6 is from a prepared section of No. 5 test-piece, 
which ee a shallow cup, and on comparing with Fig. 3 


it will be seen to be not nearly so homogeneons. : 
Ly 7 is from the same section as Fig. 6, magnified 
750 diameters. Here a marked difference is seen on 


comparing with Fig. 4, owing to the presence of narrow 
ene 89 of ferrite. 

Examination of Steels giving Laminatcd Fractures.— 
The examination of steels giving this type of fracture 
roved very interesting and instructive, and six ty} ical 
ractures were chosen for the work, the particulars of 
which are given in the tables at the top of the next p-ge. 

Description of Photographs Illustrating Lami ted 
Fractures.—Fig. 8, page 771, is an ordinary photog: ph 


| of a typical laminated fracture, magnified four diamet«rs. 


| 


* “ Hand-Book of Testing Materials,” 1899. | 


This was taken from No. 8 test-piece. 
Fig. 9 is from a prepared section of No. 8 test-pi-v® 
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|in Steel” * Mr. Stead stated that the examination of a | the examples of laminated fractures given in this paper, 
| large number of laminated broken tensile test-pieces has | in which the whole surface of rupture was laminated, the 
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Mechanical Tests. 











~ e, Fy At; | proved that the lamination is caused frequently by the author has examined many test-pieces in which the frac- 
ar a5 25> | presence of green silicate of manganese, almost always | ture was only partially laminated or semi-laminated. In 
¥ as S215 Sey a accompanied by a little sulphide. The author had a | some of the partially lamingted fractures only a small 
Treatment. ag os 3. — | considerable amount of this work done before either of | fraction of the surface wag laminated, and ‘yet slag lines 
s£ 35 = these papers appeared in print, and every laminated | were found running across the specimen in the direction 
SgitF 25 | fracture examined has shown distinct bands on etching | of lamination in every case. In many of the semi- 
: ill vl! iil with nitric acid, these bands running across the speci- | laminated specimens in which the laminations were not 
"7 Oil-hardened at 780 deg. C.. 52.5 56.4, 5.2 Laminated ; finely |men in exactly tha same direction as the laminations | well developed, elongated patches of slag and manganese 
and annealed at 590 deg. O.” granular. *'| across the fracture of the test-piece. In some cases the | sulphide were found embedded in pearlite, instead of in 

8 Re-annealed at 630 deg. C. 17.(54.4 9.5 Laminated ; finely nitric acid etching dissolves out the slag, leaving holes | bandsof ferrite containing phosphide of iron. 
: 3 anular. | which show up distinctly, even to the naked eye, but not| As will be seen from the figures given, these test- 
9 Oil-hardened at S15 deg. C- -." 45.0'19.0 Laminated; fibrous | in all cases ; for sometimes the acid merely shows light- | pieces which break with laminated fractures often give 
10 oil-hardened at 815 den. C ..* 41.0 1.0 Laminated: fibrous | Coloured lines, which, on examination by the microscope, | excellent mechanical tests and satisfactory chemical 
and annealed at 480 deg. O. . | prove to be very narrow “ghost lines,” containing elon- | analyses, and yet they cannot be considered as good 
11 Oil-hardened at 815 deg. ©. 25.0 43.5 14.0 Laminated; fibrous | gated patches of slag and manganese sulphide. steels owing to the nature of the fracture. These steels 


and annealed at 480 deg. C. 
Oil-hardened at 780 deg. C 
and annealed at 480 deg. C. 


' ) ecasionally these patches are so minute that it requires 

24. 6 36. 6 13.6 Laminated; fibrous | g magnification of 1000 diameters to show them up well. 
‘*Ghost lines” have recently received a large amount 
of attention, and Arnold described them in 1899 as 
‘*drawn-out, dark-etching sezregations of ferrite high in 
carbon, sulphur, and phosphorus ;” a variety of ‘‘ ghost 
line,” carbonless and high only in sulphur and phos- 

' phorus, has also been described by Houghton. t 


CHEMICAL AND MICROSCOPICAL EXAMINATION. 


~ 
to 


* Yield not observable. 
Notg.—Test-pieces 7 to 12 are transverse to the direction of 
forging. No. 8 is the same as No. 7, but has been re-annealed at 
680 deg. Cent. 








N — C Mn Si P s Ni Results of Picric Acid | Results of 20 per Cent. 
Test-Piece PEF Cent. per Cent. per Cent. per Cent. perCent. per Cent. Etching. HNO, Etching. 
7 0.200 0.65 0.17 0.028 0.022 5.92 eee 3! <a pearl- Minutely crystalline ; 
‘i " : ti ite and Serrite. lamination bands and 
8 0.200 0.65 0.17 0.038 0.022 592 Minutely granular pearl- { <j3>.holes 
ite and ferrite. Bikes £ 
Slight indication of , Minutely crystalline ; 
9 0.490 0.73 0.103 0.042 6.03% Nil bands Minutely lamination nds ; 
10 0.335 0.648 0.082 0.031 0 028 ” granular ferrite and elag holes on deep 
11 0.350 0.556 0.132 0.045 0,031 ae caeme surrounded etching, but less 
12 0.310 0.626 0.113 0 C38 0.0°5 ” y narrow bands of marked than in Nos. 7 
ferrite. and 8. 








Notr.—In several cases it was impcssible to detect the banded appearance after etching with picric acid, but the effect of 
tke first dip in nitric acid was to show the bands up distinctly. 

















— 








Fic. & Laminated fracture No. & ; magnified — . - 
4 d'ameters. Fie. 9. ection from fracture No. 8; magnified 
75 diameters. 





Fie. 11. Showing direction of slag-holes ; magnified 
15 diameters. 





etched with picric acid, magnified 75 diameters. This 
photograph shows a fairly homogeneous mixture of 
minutely granular pearlite and ferrite. No indications of 
the banded appearance and slag lines are seen. This 
e structure was also obtained with a section from 


Fie. 12. Showing bands in fracture No. 3; magnified 7.5 
diameters. 


On microszopic examination, after etching with picric 


No. 7 test-piece. acid, these lines appear to be ferrite, coutaiainy, as a 
Vig. 10 is from the same section as Fig. 9, magnified | Tale, slag patches and manganese sulphide, but Stead? 
730 diameters. has shown that the centre portion consists of a solution 


of phosphide of iron, in iron which expels the carbon 
from that portion. On comparing the analysis of the 
ghost-line portion with that of the adjacent steel, an 
excess of manganese and silicon is generally found in addi- 
tion to an excess of carbon, sulphur, and phosphorus ; in 
some cases the excess is just sufficient to account for the 
sulphur to be combined with the manganese to form the 
sulphide (MnS), leaving sufficient manganese to combine 
with the silicon as silica to form the silicate of Stead 
(MnO,) (3iO.)3 ; in other cases there is not sufficient 
excess of manganese and silicon to account for this, the 
excess of sulphur existing as sulphide of iron. Besides 


ig. 11 shows the slag-holes produced in a section from 
Nv. 8 test-piece, on deeply etching with nitric acid. 
© \ique illumination, magnified 15 diameters. : 
ig. 12 shows the banded appearance produced in a 
tion from test-piece No. 9, on etching with nitric acid. 
ique illumination, magnified 7.5diameters. Thisstruc- 
e 18 also typical of test-pieces Nos. 10, 11, and 12. _ 
‘ig. 13 shows a particularly bad spot in test-piece 
». 7. Oblique illumination, magnified 75 diameters. 
Jn a paper on the ‘“‘ Presence of Greenish-Coloured 
\larking3 in the Fractured Surfaces of Test-Pieces,* 
iptain Howorth stated that these markings were usually, 
it not alwaya, associated with laminated fractures ; and 
an article on *‘‘ Sulphides and Silicates of Manganese 


* Iron and Stecl Magazine, February, 1905, page 105. 

+ Institute of Marine Engineers, April 21, 1902. 

+ “Iron and Phosphorus,” Journal of the Iron and 
Steel Institute, 1900, No. 11., page 60. 





: — of the Iron and Stecl Institute, 1905, No. IL., 
ge dL, 


i 


| also represent one of the few instances in which a certain 
heat treatment cannot improve matters much. 
Examination of Steels giving Irregular Fractures.—For 
this portion of the work six typical specimens were 
chosen which gave irregular fractures, but which differed 
considerably in the nature and shape of these irregular 
fractures. The particulars of the chosen test-pieces are 
| given in the tables on the next page (columns 1 and 2). 
Description of Photographs Illustrating Irregular Frac- 
tures.—Fig. 14, page 772, is an ordinary photograph of a 
typical irregular fracture, magnified four diameters. This 
was taken from No. 13 test-piece. 
Fig. 15 is from a prepared section of No. 13 test-piece, 
etched with picric acid, magnified 75 diameters. This 
| photograph shows small patches of pearlite of various 
sizes, entirely surrounded by ferrite. No indication of 
slag lines is shown in this photograph, although they were 
present in some parts of the section. 
| Fig. 16 is from the sume section as Fig. 15, magnified 
|750 diameters,‘and shows up better the patches of 
| granular pearlite, surrounded by ferrite. 
| Fig. 17 is taken from a prepared section of No, 15 test- 
| piece, magnified 75 diameters, and shows irregular 
| patches of pearlite, which varied considerably in size ; 
| these larga patches are surrounded by bands of ferrite, 
| which contain smaller patches of pearlite, irregular in 
| tize and shape. 












10. Section from fracture No. 8; magnified 
750 diameters. 


Fie. 


, seer, ” ey are” | 








Siag patches in section from No. 7 ; magnified 


75 diameters, 


Fie, 13. 


Fig. 18 is also from No. 15 test-piece, magnified 75 
diameters, but is taken at the fracture itself. It shows 
that the bands of ferrite constitute the portion where 
fracture occurs. his statement has m made and 
illustrated in several papers, but the author has found 
considerable difficulty in verifying it by actual obser- 
vation. 

Fig. 19is from a prepared specimen from test-piece 
No. 17, magnified 75 diameters, and besides irregular 
patches of pearlite surrounded by ferrite, it shows a 
typical ‘‘ ghost line” as occurring in these test-pieces. 

As ageneral rule, very irregular fractures are asso- 
ciated with inferior steels, as will be seen on comparing 
the tests given here with good steels of the same com- 

ition. Usually they are accompanied by laminations 
in the ruptured surface (this has happened in every case 
so far examined by the author), which, however, do not 
run in parallel straight lines across the specimen, as de- 
scribed under laminated fractures, but are inclined at 
various angles to one another. This was particularly 
noticeable in some of the specimens, as, for instance, test- 
piece No. 14. ; ; 

These laminations were always associated with slag 
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Mechanical Tests. 





o he ite | & 
8 a | 8 | 
= eegel. | 
be Treatment. e= ea |S | Description of Fracture. 
viw 
4 BE ad 2! 
ai gi gilts 
EP xc} 
Ba oa algo 
13 Untreated.. ./29.0 40, 8/11.0 Very irregular ; finely gra- 
|" ‘nular ; slightly laminated 
14 |Oil-hardened at 18.8 37.0'21.0,Very irregular ; fibrous, 
730 deg. C. and porous, and irregularly 
annealed laminated. 
15 |Untreated.. . 21.2 39.4 21.0 ye mare or irregularly 
| lamin: le 
16 |Untreated. . . 15. 6 28.6 26.5 Vervengeaee > laminated ; 
rous. 
17 Untreated. . ..,15.4 32.0.26.8 Fibrous; slightly lami- 
| nated. 
18 |Oil-hardened at 780) 25.6 40, 4/17. 3|Less irregular ; finely crys- 
| deg. O. and an-| | talline; slightly lami- 
nealed at 480) | | nated, 


| deg. O. | } 


Notr.—On examining these irregular fractures they all showed 
some indications of lamination, but instead of fre Ae straight 
across the fracture, generally ran at different angles in different 
portions of the ruptured surface. 

















Irregular fracture No. 14 ; magnified 
4 diameters. 


Fie. 14. 





Section from fracture No. 15 ; 





steel. Ina written communication to the discussion on 
the ‘‘Sixth Report to the Alloys Research Committee,”* 
Captain H. Riall Sankey stated that the nature of the 
fracture of notched impact tests varied enormously, and 
a relation appeared to exist between the state of the frac- 
ture and the photomicrographs of the steels examined. 
The results of examination of six crystalline fracture 
test-pieces are given in the tables in the following column. 

iption of Photographs Illustrating Crystalline 
Fractures.—Fig. 20, e 773, is an ay Lyme - 
of a coarsely crystalline fracture, magni four dia- 
meters, taken from test-piece No. 20. 

Fig. 21 is from a pre section of No. 20 test-piece, 
etched with picric acid, magnified 75 diameters. This 

hotograph shows large patches of pearlite surrounded 
s bands of ferrite; these bands of ferrite often contain 

and MnS. 
ig. 22 shows one of the pearlite areas of Fig. 21, mag- 
nified 750 diameters. 

Fig. 23 is an ordinary photograph of a Sool crystal- 
line fracture, magnified four diameters, taken from test- 
piece No. 19. 

Fig. 24 is from a ae gee section of No, 19 test-piece, 
etched with picric acid ; oy gaoe Ni diameters. This 
photograph shows patches of pearlite, surrounded and 
cut into by narrow bands of ferrite. In some portions of 
the section these narrow bands of ferrite contained much 
slag and Mo8, 





= 


2 24, 


Fie, 15. Section from fracture No. 14 ; magnified 
7 


5 diameters. 





Fie. 18. Showing structure at fracture No. 15 ; 











Fie. 17. magnified 
75 diameters. é magnified 75 diameters. 
CuemicaL AND MicroscopicaL EXAMINATION. 
| 
— oe be Si eS 8 | Ni | Results of Picric Acid | Results of 20 per Cent. 
Test-Piece| Pet Cent. | per Cent. per Cent.| per Cent. perCent. per Cent. Etching. HNO; Etching. 
eee | ee ee | — —— i = 

13 0.325 | 0.729 0.205 %. 0.083 0.025 3.2 Irregular patches of Minutely crystalline ; 
} . ‘ | pearlite surrounded by slag lines. 
| | nag, it | ferrite. 

14 | 0.270 | 0.534 0.042 0.045 0.038 |Large i lar patches Finely crystalline ; 
| | ; of pearlite and ferrite. “ghost lines” at dif- 
| ferent angles ; slag-holes 

15 0.385 0.724 0.323 0.042 0.033 Large patches of pearlite Coarsely crystalline ; 

| surrounded by bands) curved “ ghost lines.” 
} | of ferrite containing 

16 0.340 | 0.618 | smaller pearlite. 

0.089 0.042 0.018 Irregular pearlite sur- Finely crystalline, many 
| rounded by ferrite ; closely packed ; “‘ ghost 
| ghosts. lines.” 

17 0.355 0.640 0.155 0.038 0.027 Irregular pearlite sur- Finely crystalline ; 

rounded by ferrite; ‘‘ ghost lines.” 
** ghoste.” 
18 0.340 0.650 0.108 | Pearlite surrounded by Finely crystalline ; some 


lines or well-developed ‘‘ ghost lines,” running in exactly 

corresponding directions in properly prepared and etched | 
sections from the same test-pieces, thus confirming the | 
conclusions arrived at from the examination of laminated | 
fractures. 
lite, more or less surrounded by ferrite, along which the 

specimen has a tendency to break. In a few cases the 

—— of pearlite and ferrite were very 1 and where | 
arge 


patches of free ferrite occurred the fractures were 
always more fibrous than in other cases. 

Examination of Steels giving Crystalline Fractures.—An | 
exhaustive examination of this portion of the work has 
not yet been completed, but some examples are given, | 
showing that a relation does exist between the crystalline 
state of the fracture and the micro-composition of the 


ferrite ; slag lines. slag lines. 





Fig. 25. is from a prepared section of No. 22 test-piece, 
magnified 75 diameters. 

Although these steels generally contained patches of 
slag and MnS, these patches were small in size, and there 


The steels consist of irregular patches of pear-| was considerable difference in their arrangement, for, | 


instead of running in more or less straight lines, they 
were found arranged round the pearlite patches, in the 
bands of ferrite. 

In the section from test-piece No. 20 there were one or 
two well develo ** ghost lines,” although there were no 
laminations in the fracture. The explanation of this is 
the coarsely crystalline nature of the steel, and if steels 


* Proceedings of the Institution of Mechanical Engi- 
neers, January, 1904, page 7 








Mechanical Tests. 











| 
‘ a ih a 
3 | 2./2.8 
& } 25 25 
S | ‘Treatment. é= = 5 Description of Fracture 
= | 
33, § Poe 
gs 323285 
Ze sz Ee =) 
19 |Oil- hardened at 31.8 45.2/15.7 Finely crystalline. 
780 deg. C. and 
| annealed at 480 
| deg. C. 
20 | Untreated. . ..|28.0 35.6 14.5 Coarsely crystalline. 
21 |Untreated.. .-|188 31.2 /14.2 Medium crystalline. 
22 Untreated... ..| «+ 87.2|24.0 Coarsely crystalline. 
23 \Oil-hardened at 43.2/19.5 Very finely crystalline. 


780 deg. OC. and 
annealed at 480 
deg. C. 


24 |Untreated.. ++ 24.0 36.2 14.0 Very coarsely crystalline. 
! ' 


giving laminated fractures be rendered coarsely crystal- 
line by heat-treatment, and then broken, they will give 
crystalline fractures, instead of laminated ones. 
Examination of Steels giving Oblique or Slip Fractures, 
—Only a preliminary examination of steels giving oblique 
fractures has,-as yet, been made, as the majority of speci- 





maT fr 


Section from fracture No. 14; magnified 750 diameters. 
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Fie. 16. 


host lines ” in fracture No. 17 ; 
ed 75 diameters. 





[p27 


Fie. 19. Showing “ 





| > 
Chemical ang “Microscopical Examination. 


im 


























| 3 bai ~3| 
}Og] ws SP es 5 
f §-/8)-8| 2 | ¥ —- 
| $a) O || oo 1-5 8 | Results of Picric | 6,5; 
4s) s (/2l s/s Acid Etchin “9 
(83) 2 | =. oe 8 | HNO, 
4 =) S - 8. Etchivy. 
z 0 1a n a m 
| 19 | 0.36 (0.75) 0.172 0.04 | 0.033 Patches of pearlite|Finely 
cA” a | surrounded and| crystal- 
| cut into by bands| line. 
| | of ferrite contain- 
| ing slag and MnS! 
| 20 | 0.36 |0. 70,0.002' .. .. |Large patches of-|Coarsely 
| pearlite sur-| crystal- 
| rounded by broad| line; slag- 
| bands of ferrite ;| holes. 
** ghost lines.” 
21 | 0.35 |0. 55] 0.122 -. |Smaller patches|Finely 
| of pearlite sur-| crystal- 
| rounded by fer-| line. 
| | rite. , 
22  0.365/0.71, 0.092 | 0.033 | 0.028 | Wide bands of fer-|Coarse! 
| | | rite surrounding] crysta!- 
| lite. line 
| 23 0.86 0.70] 0.098 | 0.032 | 0.028 |Thin, uneven lines} Finely 
| } of ferrite in pear-| crystal 
| lite. line. 
24 | 0.41 0. 75) 0.108 | 0.0386 | 0.084 | Wide bands of fer-|Coarsely 
| rite surrounding} crysta!- 
| pearlite. line. 





| mens obtainable were varieties of laminated fractur 
{which broke at an oblique angle, and in which tue 
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laminations were very fine. In these cases the steels were 
found to contain minute lines of slag and MnS running 
across the specimen in a direction exactly corresponding 
to the laminations. As a matter of fact, most of the 
laminated fractures are found to break at an oblique 
angle. In the few instances of oblique fractures contain- 
ing no laminations, which were examined, the micro- 
structure consisted of irregular patches of pearlite sur- 
rounded by badly-defined bands of ferrite which varied 
in thickness, and in some instances there were indications 





while in the other case there is only a small amount of 
silicon and manganese in excess. 

6. Crystalline fractures show a distinct relationship 
between the size of the crystals and the aleanconees 
tion of the steel; and when slag and manganese sulphide 
patches are present in these they are arranged in the 
ferrite bands around the pearlite. 

7. Oblique fractures are frequently varieties of lami- 
nated fractures, and where laminations are entirely 


| absent there are often indications that rupture occurs in 


that the fracture followed the lines of least resistance | the direction in which the ferrite bands are best deve- 


—that is, where the bands of ferrite were widest. 


. ere 
Summary of Conclusions.—1. There is a distinct rela- 


tion between the nature of fracture and the micro-com- 


position of steel, and valuable conclusions may be drawn | 


from the examination of the fractured surface. 






a” mean | 





enemas 


4 diameters. 





Pearlite in Fig. 21; magnified 750 
di meters. 


Fie, 22. 


magnified 


Section from fracture No. 19 ; 
75 diameters. 


Fie, 24. 


2. Cup fractures are obtained with homogeneous, 
minutely crystalline or granular steel which is practically 
free from fiaws of slag and manganese sulphide. The 
more homogeneous the steels the deeper will be the cups 
obtained. 

3. Steels giving laminated fractures always contain 
slag lines or minute ‘‘ ghost lines,” running in parallel 
straight lines across the specimen, in exactly the same 
direction in which the laminations are found. In the 
slag lines the elongated patches consist of manganese 
silicate, usually accompanied with manganese sulphide. 

4. Steels giving very irregular fractures are generally 
inferior in quality, and are made up of irregular patches 
of pearlite and ferrite, nearly always accompanied by 
slag lines or more or less welbdoodanal ** ghost lines,” 
which run at different angles, or are curved. i 
_ 5. Atleast two varieties of “ghost lines” occur in steels, 
in one of which there is a segregation of the elements 
carbon. sulphur, and phosphorus, accompanied by a con- 
siderable segregation of silicon and manganese also, 


Fie. 20. Crystalline fracture No. 20; magnifi d Fi. 





oped. 

8. Although laminated fractures are always associated 
with slag lines or ‘‘ ghosts,” yet coarsely crystalline steels 
containing ‘‘ ghosts” do not always give laminated frac. 
tures. 








Crystalline fracture No. 19; maguified 
4 diameters. 


Fie, £3. 





Fie. 25. 


Section from fracture No, 22; magnified 
75 diameters. 


9. The prevalence of manganese sulphide and manga- 
nese silicate in commercial steels fully justifies their 
being classed as important constituents. 

In conclusion, the author wishes to express his thanks 
to Dr. Keane and the Governors of the Sir John Cass 
Technical Institute for affording opportunities for - 
ing out the laboratory work connected with this research, 
and also to his colleague, Mr. Lambert, who is responsible 
for the stereoscopic representations of fractures descri 
in the appendix, for much valuable advice and assistance. 


APPENDIX. 
On the Stereoscopic Representation of Fractures. 


Owing to the difficulty of obtaining ordinary photo- 
graphs of fractures which show details in good focus, the 
author has employed stereoscopic pho’ epha, which 
show up minute details when viewed through the ordinary 
stereoscopes on the market. ; " 

Although not considered of much practical import- 








ance, this method may be used with advantage when 
correct and permanent records are required. 

To obtain these photographs the specimen end bearin 
the fracture was inserted through a background of mill- 
board, and then photographed, the camera and lens being 
adjusted as to distance, &c., according to the magnifica- 
tion desired. A second photograph of the fracture was 
then taken, the camera having been moved to the neces- 
sary position requisite to ensure the true stereoscopic 
effect when the prints were properly mounted. 





LAUNCHES AND TRIAL TRIPS. 

On Wednesday, the 23rd ult., Messrs. William Gray 
and Co., Limited, launched the steel screw-steamer 
Trinity, which they have built to the order of Messrs. 
David Cairns, of Leith. She will take the highest class 
at Lloyd’s, and is of the wey dimensions :— Length 
over all, 358 ft.; breadth, 50 ft. 8 in.; and depth 
25 ft. 6in. Triple-expansion engines are being supp ied 
by the Central rine Engine Works of the builders, 
having cylinders 254 in., 405, in., and 67 in. in diameter, 
with a 45.in. stroke, to take steam from two large steel 
boilers built for a working pressure of 180 Ib. 





The Laxevaags Engineering and Boe! Com- 

my, Bergen, Norway, launched on Wednesday, the 
Berd ult., the s.s. Lyderhorn, built to the order of Mr. 
Aug. Sundsvold, of Bergen. The principal dimensions 
are :—Length, extreme, 224 ft.; breadth, 32 ft.; depth, 
moulded, 15 ft. The machinery is also constructed by 
the Laxevaags Compete, the eylinders being 16 in., 
254 in., and 43 in. in diameter, with a 30-in. stroke. 
Steam will be supplied at a working pressure of 175 Ib. 
per square inch. 





On Thursday, the 24th ult., the twin-screw steamer 
Oronsa was launched from Queen’s Island, Belfast. This 
is the twelfth steamer built by Messrs. Harland and 
Wolff for the Pacific Steam Navigation Company, and is 
intended to run in that company’s line of mail steamers 
between Liverpool and the eastern and western ports of 
South America. She is 465 ft. in length, 56 ft. in breadth, 
and has a gross tonnage of about tons. The vessel 
will have two sets of quadruple-expansion engines, con- 
structed by Messrs. Harland and Wolff, and the propellers 
will be of manganese bronze. 


On Thursday, the 24th ult., Messrs. ae and Son, 
Stockton-on-Tees, launched from their y the Antaeus, 
a steel screw-steamer of the following dimensions :— 
Length, 342 ft.; breadth, 48 ft.; depth, 24 ft. 7 in., to 
class 100 Al at Lioyd’s. The engines will be triple- 
expansion, of about 1300 indicated horse-power, supplied 
by Messrs. Blair and Co., Limited, of Tesshieeeettiabe, 

he vessel has been built to the order of .Messrs. John 
Sunley and Co., London, on account of the Egypt-Levant 
Steamship Company, Limited. 


H.M.S. Gadfly, the first of the new coastal destroyers 
ordered in connection with last year’s Naval ramme 
to be completed, was successfully launched from the Chis- 
wick yard of Messrs. John Il. Thornycroft and Co., 
Limited, on Thursday, the 24th ult. The dimensions of 
this vessel are :— Length, 168 ft. ; beam, 17 ft. 6 in.; draught, 
5 ft. 11 in.; and the contract speed is 26 knots. “The 
Gadfly is one of five sister-vessels now building by Messrs. 
Thornycroft, fitted with turbine machinery of the Parsons 
type and Thornycroft water.tube boilers. The armament 
Oh epinties of two 12-pounder quick-firing guns and three 
torpedo-tubes. The vessel is the first coastal destroyer to 
be launched with turbines and boilers completely in- 
stalled. It is anticipated that the steaming trials will be 
proceeded with almost immediately. 


The steamer Magnus, built by the Sunderland Ship- 
building Company, Limited, was on Thursday, the 24th 
ult., > tom to sea for her official trial. Her principal 
dimensions are :—Length, 240 ft.; breadth, 36 Re. 6 in.; 
depth, 19 ft. ; and she is classed 100 A 1 at Lloyd’s, special 
survey ; deadweight capacity, 2250 tons upon a light 
draught. The machinery has been supplied by the 
North-Eastern Marine Engineering Company, Limited, 
Sunderland, the engines having cylinders 18 in., 29 in., 
and 48 in. in diameter, with a stroke of 33 in., steam being 
supplied by one boiler. The vessel has been built to the 
oan of Aktieselskabet Dampskibsselskabet Carl, of 
Copenhagen. 











On Friday, the 25th ult., there was launched from the 

ard of the Northumberland Shipbuilding Company, 

imited. Howdon-on-Tyne, the steel screw - steamer 
England, built to the order of Messrs. Fred Brughorn, 
Limited, of Rotterdam and London. The steamer is 
370 ft. 6 in. long by 51 ft. beam by 26 ft. 64 in. deep, to 
the highest class at Lloyd’s, special survey. Her machi- 
nery will be supplied by Messrs. George Clark, Limited, 
Sunderland, consisting of engines with cylinders 24 in., 
40 in., and 67 in. in diameter, with a 45-in. stroke, and 
two large steel boilers working at 180 lb. pressure, The 


bed | steamer will carry about 6450 tons loaded, and is ex- 


pected to steam at about 10 knots. 

For the English and American Shipping Company, 
Limited, Messrs. Bowring and Co., London, there was 
launched on Monday, the 28th ult., from the yard of 
Messrs. W. Doxford and Sons, Limited, Pallion, a la 
turret steamer, the Gafsa, of 350 ft. length, 50 ft. breadth, 
and 26} ft. depth, moulded. The dead-weight of cargo 
and bunkers carried is 6500 tons ; the clussification is with 
the British Corporation. Messrs. Doxford have also sup- 
plied the engines and boilers, 
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A VISIT TO GERMAN STEEL WORKS AND 
ROLLING MILLS.* 


By Henry Crowe, Middlesbrough. 


Tur method of manufacturing plates in Germany is 
very different from that adopted for bara. In the 
German works one finds no cogging - mills, all plate- 
makers casting slab-shaped ingots and rolling them 
into plates direct, without cogging or reheating, although 
in one important and large works ingots were bein 
hammered down and then reheated and rolled off. 
Although lately trade was brisk in Germany, very many 
plate- mills only worked every alternate shift, the 
syndicate or trust limiting the output. Firms producing 
more than their allotted share have to pay 1/. per ton 
into the pool. : 

The German reversing Daye ie we are strong, well 
designed, and well made. One of the quickest reversing 
plate-mills, having rolls 13 ft. long, Isaw wasat Duisburg, 
the mill stopping, starting, and reversing with extreme 
rapidity. It was driven by a compound tandem condens- 
ing engine, made by Messrs. Sach and Kiesselbach, and 
works with a small steam consumption. Many works 
possess universal plate or strip-mills ; at least thirty such 
mills are running in Germany, and in England there is 
not a single one. Many plate-mills possess very powerful 
hydraulic presses ;: much of the product of plate-mills is 
pressed into all sorts of shapes and sent over to England. 

Steel Plant and Mixers.—With regard to the Bessemer 
shops, they are mostly very fine shops, especially the newer 
ones. The size of converter now generally adopted is 
called 20-ton, blowing 23-ton heats. The arrangement 
for the supply of all the various materials is very perfect 
indeed, especially at the new works on the Rhine. 

The ordinary sized mixer u in Germany is about 
200 tons capacity, shaped like an ordinary Bessemer con- 
verter ; but, I think, the tendency is to put down larger 
mixers. Mixers are now erected in pairs, each of 600 
tons capacity, at the newest works, These mixers are 
horizontal cylindrical tanks, with dished ends. It is 
usual to put a partition in the mixer, so that it is impos- 
sible for fresh metal from the blast-furnace to pass out of 
the mixer without first apooe J thoroughly purified and 
mixed ; such partition walls are built in the ordinary type of 
mixer as well as in those of the horizontal type. Another 
detail worth noticing was that the mouth of the mixer was 
bricked up, with the exception of a small slit about 1} in. 
wide by 6 in. long, which formed the outlet. When metal 
was being taken from the mixer it was tilted well over, 
so that the slag was well above the outlet, and therefore 
only metal, without any slag, goes into the ladle for the 
Bessemer charge. 

All works possess spare mixers. At the newer works 
each mixer is fitted with electric as well as hydraulic 
tilting gear, as, of course, it.is —. important always to 
be able to tilt the mixer. Generally one or more large 
gas blow-pipes are fitted to mixers for the purpose of 
adding heat at any time desired, especially, perhaps, at 
the week-end, when the Bessemer plant is idle. 

Sicmens-Martin Furnaces.—A furnace of 30 tons capa- 
city is considered a large one in Germany. They build 
their chequers underneath the bath, which is not such a 
good plan as the American one of building the chambers 
away from the furnace, as is now — becoming the 
standard practice in England. Nearly all the furnaces 
appesred to be working with a very large percentage of 
scrap—75 to80 per cent.—and working with a very shallow 
bath. All plants I visited, without exception, were 
fitted with electric charging-machines, without which, I 
feel certain, they could not make the good practice they 
do, five to six charges per twenty-four hours generally 
being obtained. : 

Works chimneys in Germany are very often used to 
support the water-tanks, which is a cheapand convenient 
method. . : 

On the casting-pit side there is often placed, over the 
80-ton casting-crane, another crane runway carrying one 
or more ordinary high-speed electric cranes of lighter 
capacity. These cranes are used for stripping ingots and 
pit work generally. Of course, if casting on cars were 
adopted, the second overhead gantry would probably not 
be poocery & ’ i ? , 

I cannot but give high praise to the German engineers 
who are responsible for the design and erection of the 
structural steel buildings of these steel plants. One can 
see every detail, no matter how small, has been carefully 
designed and thought out, the result being a remarkably 
strong, stiff, yet light, and therefore comparatively cheap, 
building. One German firm alone has erected and com- 
pleted some 5000 tons of steel buildings in this country. 

Improvements have lately been made in the working 
of the Bertrand Thiel process. Very excellent and suit- 
able metal is taken from the mixer ; such metal will contain 
anywhere between 0.3 and 0.7 silicon, about 1 per cent. 
manganese, and, say, 0.07 sulphur, As many as thirty- 
two finished heats per week have been made in an 18-ton 
furnace, equalling nearly 600 toas of good ingots with a 
yield of over 104 per cent., which is an excellent result 
from so small a fnrnace ; but one must not forget the 
excellence of the metal from which the steel is made. 

Casting-Pits.—The general practice in the German 
steel works is to cast ingots in a pit instead of on cars, 
although at the Differdingen and Homecourt Works 
casting is done on cars, and all ingots stripped under the 
hydraulic stripper. Undoubtedly this arrangement has 
very many advantages; and in Eogland, where casting 

on cars has been adopted, the results, I believe, have 
always been gratifying. Yet at the newest works and 
at the magaificent works at Rombach cars and hydraulic 
ingot strippers are not used, the casting being done in a 


* Abstract of a paper read before the Cleveland Insti- 


it, the stripping being done by special stripping electric 
pain At Rombach the ingot is taken direct from the 
casting-pit and deposited into the soaking-pit by one 
crane with one lift—an ideal arrangement for a Bessemer 
shop, where heats do not exceed 25 tons. 

Avyone who has visited the German works cannot but 
be struck by the absence of —— yor ner 
and yet one sees very little difficulty with the ingots not 
stripping. At some works the ingot and mould are re- 
moved from the pit at one lift, the method being that the 
crane-hook is attached to one lug only of the mould—the 
mould therefore tilts on lifting—when a workman places 
acramp-bar on the mould top and ingot bottom. The 
ingot and mould are dumped into a conical pan, which 
immediately releases the bar, and the crane places the 
ingot mould into a tank of water to cool. 

Soaking-Pits.—As ali the large German works produce 
steel chiefly by the Bessemer process, the reheating or 
soaking of an ingot is more easily carried on, and witha 
lower consumption of fuel than is general with the fixed 
open-hearth steel furnaces in England. Many of the 
soaking-pits in Germany are fitted with a coal-fired grate. 
At Differdingen one finds the standard American gas 
regenerative pit, each one with four large holes, and each 
hole containing four ingots. No doubt these heat very 
quickly and evenly, as the flame travels just across from 
regenerator to regenerator, instead of along the pit—say 
40 ft. to 50 ft. from block to block. 

Soaking-pits should have basic bottoms, as sand 
bottoms produce much more slag. The slag from the 
sand bottom is of little value as compared with that from 
the basic bottom. 

The following is the analysis of the basic slag :— 


Basic Bottom. 
Per Cent. 
Protoxide of iron, about ... 65 
Peroxide of iron e 18 
Silica i 7 
Phosphoric acid _,, 1 


The slag from the basic pit can be used with advantage 
in the open-hearth-steel furnaces. 

Cogging-Mills.—The Germans go in for large diameter 
cogging-rolls,.and in this they are right, because the 
larger the roll the better is the steel towards the centre of 
the ingot worked, and another reason is that with large 
rolls the ingots are more readily gri The general 
size of German cogging-mills have rolls 44 in. to 46 in. in 
diameter by 9 ft. 6 in. to 10 ft. long. With a large dia- 
meter roll one can have a long roll, and it is sometimes 
—_ convenient to get many = in the cogging-mill, 
and with good strong collars between the grooves. 

Perhaps the greatest improvements lately made have 
been in reducing the number of loose couplings or connec 
tions between the engine and the rolls. 

In the usual English practice there are generally not 
less than eight such couplings, each one with more or less 
play, and it is not an uncommon thing to see the engine 
make sometimes nearly one revolution before the roll 
moves, With very quick rolling, and, consequently, very 
quick reversing, such backlash causes very heavy shocks 
and stresses on the machinery. In the newest German 
mills there are only four loose connections, instead of eight. 
Such a mill will reverse much more quickly and much 
more quietly, with less shock, less breakages, and less 
wear and tear than the old arrangement. 

Bloom Shears.—All the latest German works are fitted 
with quick-acting hydraulic shears, probably the best 
system being that with both blades moving. On the 
bloom entering the shear to be cut, the top blade is 
lowered on the bloom, steam immediately entering the 
intensifier, the bottom blade moves upwards and cuts 
through the piece. With this arrangement the falling 
table behind the shear is not required ; also it is impos- 
sible to overstrain the shears so as to break it down. In 
no works on the Continent did I find shears driven by 
eteam-engines through gear-wheels. One disadvantage 
of steam-geared shears is that more than half the total 
revolutions of the engine are idle revolutions, which 
must mean a considerable waste of steam. 

Rehcating v. Rolling-Off.—In all the latest and most 
modern German works reheating is abolished. Sections 
from girders 22 in. high down to 34 or 3 angles are rolled 
off without any reheating whatever. 

There is a good deal to be said for and against reheat- 
ing; perhaps one of the most important questions is :— 
Is the value of work put on the steel in the cogging- 
mill lost if such steel be reheated to a high temperature 
before being rolled in the finishing mill? That is to say, 
is a bar or girder a stronger one if it be rolled down direct 
from the ingot without reheating, provided, of course, 
that it is finished at a proper temperature, and also pro- 
vided that the grooves in the rolls be ee aged designed 
so as not to unduly force the material from one part of 
the section to another, or to unduly stretch one portion 
more than another? My opinion is that as good, or even 
better, bar can be produced without reheating. 

The Germans are evidently quite satisfied that rolling- 
off produces the cheapest bars. Wash-heating or reheat- 
ing, even with good plant, cannot cost much less than 23. 
per ton for fuel, waste, wages, and repairs (of course, with 
a large output it would cost less than 2s.); and against 
this charge, if you roll off you will require a stronger mill 
and use more engine power, which means more steam 
consumption ; also the rolls will not last as long without 
redressing. The question becomes, Does the extra steam 
and cost of rolls, &c., equal the cost of reheating? 
Another point to be considered is, does reheating reduce 
the scrap at the finishing-mill? In other words, are 
less defectives produced when blooms are reheated? I, 
personally, am in favour of rolling-off where possible. 
At the Rheinhbausen Works I have seen a 4-ton ingot 


rail, the rail being 100 Ib. to the yard, and about 380 ft, 


ong. 

Piciditag:libitin Giana runs her three-high mills 
with great success, such success being, in the author's 
opinion, due to excellent details, and to good design and 
proper fitting up. 

One important feature worth noticing in the German 
three-high mills is the absence of falling tables on the 
delivery side of the mill. One may say, ‘‘ How brutal tv 
shoot a 4-ton bloom through the rolls of a 32-in. mil], and 
let it fall some 3 ft. on to the live rollers ;” but the shock 
due to the fall is not so great as one would imagine, bo- 
cause the bloom is long—some 30 ft.—and the front end 
falls before the other end is hardly out of the rolls, 
With this arrangement, which is simpler and cheaper 
than the raising and falling tables, the output of the mil! 
is greater, because the time required for the lowering of 
the table _is saved, and the skid gear becomes quite 
simple. The latest three-high mills are driven by re. 
versing engines without fly-wheels, either three-crank or 
tandem compound, all coupled direct. A mill producing 
70 tons of rails per hour is three-high, driven by a com- 
pound tandem condensing engine ; and I do not believe 
such good results would be obtained with a fly-wheel 
engine. Again, three-high mills are found with three- 
crank engines, the top roll omitted in the roughing, the 
mill being worked two-high reversing in the roughing, 
and three-high continuous in the finishing stand. 

Mill-Engines.—Although the author is a very strong 
advocate of the three-crank high-pressure engine for 
reversing rolling-mills, one cannot help but be struck with 
the great number and successful working of the tandem 
compound reversing engines. I certainly think, at the 
present time, Germany is building more compound than 
three-crank engines, and it is worth noticing that three- 
crank high-pressure engines are being converted into 
compound engines, having six cylinders, three high and 
three low-pressure. A ccmpound tandem engine must 
be fitted with a proper receiver valve or some equivalent 
valve-gear between the high and low-pressure cylinders, 
and only when the engine is under very light loads is the 
receiver valve nearly closed, so much so that the steam 
pressure is kept well up in the receiver, and therefore 
when the rolls do take hold of the ingot or bloom the 
engine can immediately develop its maximum power if 
so required. When the engine is condensing, the advan- 
tages of compounding are chiefly that condensation is 
much less, and when fitted with a receiver valve the low 
temperature of the condenser does not cool down the 
high-pressure cylinders. The compound tandem stops 
and starts more readily than the ordinary twin-cylinder 
high-pressure engine, and very much more readily than 
the twin-cylinder high-pressure engine when condensing. 

Passing on from large reversing engines and mills to 
small mills which run continuously in one direction, I 
find double two-high mills and three-high mills are driven 
direct from gas-engines worked by blast-furnace gas; but 
the tendency seems to be in the direction of concentrating 
all the power in one large central power-station, electri- 
city being generated by large gas-engines in units of, say, 
2000 horse-power by blast-furnace gas, and driving the 
mills by electric motors. At first sight the efficiency 
would seem to be greater if the gas-engines were coupled 
direct to the mill, and no doubt this is so; but what is the 
practical side to the question? The first and foremost 
condition is to keep the mill running, even if you do use 
a few more cubic feet of blast-furnace gas per horse-power 
used in the rolls. Alternating high-voltege motors of, 
say, 2000 horse-power are extremely reliable, Another 
reason is that mills often take a great power for a short 
time, and a motor will deal with an overload for a short 
time much better than a gas-engine will. 

Perhaps the greatest and most important change that 
has and is now taking place is the great installation of 
large gas engines, both for blowing and producing elec- 
tricity. Power-honses are being erected to contain 20,000 
horse-power, the unit being 2000 horse - power. The 
whole of the waste gases are cleaned for the boilers and 
stoves, and cleaned again for the gas used in the engines. 
Undoubtedly the cheapest rolled bars and plates are 
poecenst from rolling-mills working in conjunction with 
olast-furnaces. No large German works have failed to 
grasp the great economies possible by the use of blast- 
urnace gas and large gas-engines. Every firm is doing 
an in this direction. In the new works which I 
visited I found it was their object not to use a pound of 
coal from the molten metal to the finished rolled mate- 
rial; and, indeed, they have practically succeeded, the 
coal required to produce a ton of bars being counted in 
pounds instead of hundred weights. 








Bauta.—In addition to the electrification of the Bahia 
tramways, Messrs. Guinle and Co. are initiating bydraulic 
works on the Praguassu in order to utilise the Falls of 
Tymbora. The transmission line will carry 60,000 volts 
to the city. 





CuitiaN DEvELOPMENT. —The Chilian Government bas 
now two ambitious railway projects in hand. One is the 
Transandine line, partly by surface and partly by tunnel, 
by which passengers will be able to go from Valparaiso 
to Buenos Ayres in about 48 hours. This will bring 
Chili nearly two weeks nearer Europe. It is expected 
that the line will be completed during 1908. The other 
rojected system is a continuous line from the Peruvian 

rder to the Straits of Magellan, with two spur lines tv 
coast ports and into mining districts and agricultural areas. 
The object is to open up the country for settlement and 
industrial development. Chili will then want several! 
million immi ts. Thus far the current of emigration 
has not cavand fs her direction, and her —- now 
about 3,000,000, has increased but slowly. With 10,000,000 








tution of Engineers, 





cogged and rolled (without reheating) into a finished 





people Chili would, however, be a force in the world. 
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ELECTRICAL APPARATUS. 

9655. H. Leitner, Woking, and R. N. Lucas, Byficet, 
Dynamos, [2 Figs.) May 8, 1905.—The object of this invention 
is to provide a dynamo the output of which shall be constant for 
practical purposes, no matter at what speed within wide limits the 
dynamo may be driven. Incarrying the invention into practice, 
there ie employed in the case of an ordinary two-pole shunt- 
wound machine, in addition to the ordinary two brushes ¢, cl, two 
additional brushes d, d!, arranged at an angle with them. The 
ordinary two brushes c, cl of the machine, from which the useful 
current is taken, are arranged in much the usual position. The 
subsidiary brushes d,d!, touching the commutator diametrically 
opposite to each other, are arranged between the two ordinary 
brushes and a line joining the centre of the pole-pieces. The 
amount of subsidiary current or subsidiary electromotive force 
which the subsidiary brushes furnish depends on their angular 
distance in the direction of rotation feom the line adjoining the 
centres of the pole-pieces. The subsidiary brushes d, d! are 














(9695) 


connected in between the principal brushes of the machine and 
its field-winding w in sucha way that when the machine com- 
mences to rotate ard excites, the electromotive force from 
the subsidiary brushes d, d! assists in building up the field; but 
when a certain modérate speed of rotation has been reached 
it acts against the ordinary brushes ¢c, cl of the machine, thereby 
tending to d'minish the current flowing through the field-wind- 
ings, and this tendency increases as the speed of rotation in- 
creases, the effect being to progressively weaken the field as 
the speed of driving increases, and so heep the output of the 
machine practically constant within wide limits independently of 
the speed at which it is driven. The adjustment and the point at 
which the effect of the electromotive force of the aletiey 
brushes changes from assisting to build up the field to weaken- 
irg it depends upon the amount of ‘“‘lead” given to the sub- 
sidiary brushes; that is to say, it depends upon their angular 
distance from the line joining the centres of the pole-pieces. 
(Sealed April 19, 1906.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


5881. The National Gas-Engine Company, Limited, 
and P. W. Robson, Ashton-under-Lyne. Internal- 
Combustion Engines. (3 Figs.) March 2v, 1905.—This inven- 
tion relates to improvements in internal-combustion engines, 

has for its object to provide an improved removable end for ‘he 
cylinder of an internal combustion engine which shall allow of free 
expansion in the combustion-chamber walls and exhaust branch 
without unduly straining the casing of the water-jacket. The 
invention consists in detachably securing the cylinder liner against 
& wall carried from the interior of the cylinder casing, which wall 
forms part of the cylinder or combustion chamber, and is provided 
with a faced opening, against which the pressure portion of a 
valve chest is removably secured, means being — for sup- 
porting and connecting the valve-chest to the cylinder at another 
point so as to close the water-javket and yet allow of free sliding 
to prevent the evil effects of unequal expansion. In carrying the 
invention into effect, according to one construction, the cylinder 






proper or linirg @ is secured against the machined face of a cast- 
ing c carried by webs from the inside of the cylinder or water- 
Jacket casing e. This casing forms a part of the combustion- 
chamber and serves as an end wall to the cylinder. The casting c 
's provided with an opening f in its lower portion, having a ma- 
chined face around the opening on the side remote fiom the 
Piston, Against the machined face of the opening there are 
secured by bolts, studs, or the like, a valve-chamber i, containing 
the exhaust-valve j in the bottom part and the air or mixture 
mets ssion-valve k in the upper part, The valve chamber is pro- 
vided with a water-jacket m which surrounds the exhaust branch 
oF passage and other pressure parts of the valve-chamber, and is 
> “irect communication with the water-jacket o of the cylinder, 
fe casing of the valve-chamber being provided with a circular 
“ange p which enters the end of the cylinder-casing. This flange 
_ = ided with a packing-ring and is free to slide within the end 
cn sae Casing. In some cases aremovable gas-valve box r having 

 alr-pipe #, into which the gas is admitted by a valve t during 












the passage of the air into the valve-chamber, is secured to the 
valve-chamber. In constructing the engine the cylinder proper a 
is bolted against the cylinder end, which, as above described, is 
connected by webs with the interior of the casing of the water- 
jacket, the valve-chamber is then bolted against the cylinder 
end, openings closed hy removable doors being provided on each 
side of the valve-chamber to permit the insertion of a key for 
securing the bolts. (Sealed April 19, 1906.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


Limited. and J. W. ida, Slough. Reversing atee, 
(5 Figs.] March 8, 1905. - According to this invention, the improved 
reversing gear com a coil-clutch upon the motor or driving 
shaft a in comb‘nation with tooth gear A, i upon the driving shaft 
@ and w the driven shaft b. The coil-clutch consists of a taper 
sliding sleeve c which is keyed upon the driving shaft and located 
within the metallic coil d, one end of which is secured to a casing 
e enclosing the sleeve c and which is extended to enclose also the 
adjacent ends of the driving and driven shafts. Each of these 
adjacent ends has keyed upon it a toothed wheel, and the toothed 
wheel A upon the end of the driving shaft @ gears with two 
pinions j, k mounted upon spifdies held within the casing ¢ and 
gearing with second pinions J, m, similarly mounted within the 
casing and of such a length that they gear with the toothed wheel 


i upon the end of the driven shaft b. . The pinions /, m have their 


teeth cut away at that part which is contiguous to the toothed | spar! 


Fig.i.| 
rrp — i Ld 























wheel h upon the eae shaft, which therefore is not in mesh 
with them. The operation of the device is as follows ; that is to 
say, assuming the taper sleeve to be actuated so as to lock the 
casing eto the driving shaft @ through the medium of the coil 
d :—The casing e rotates with the driving shaft, carrying with it 
the two pinions j, k, so that the toothed wheel i upon the driven 
shaft b is rotated solidly with the toothed wheel A upon the 
driving shaft a; that is to say, the driven shaft is revolved in the 
same direction as the driving shaft. When, however, the coil- 
clutch is operated so as to disengage the casing e from the drivin 
ehaft a, and the casing ¢ is prevented from rotating by a band- 
brake or other means, the toothed wheel i upon the driven shaft 
b is actuated from the wheel A upon the dr.ving shaft a through 
the medium of the pinions j, k, /, m, which, it will be obvious, 
rotate the driven shaft } in a direction opposite to that in which 
the driving shaft @ is running. By allowing the band-brake to 
slip, the speed of the driven shaft on reverse may be varied from 
that of the driving shaft. (Sealed April 12, 1906.) 


RAILWAYS AND TRAMWAYS. 


2342. H. Leitner, Woking, and N. Lucas, Byficet. 
Lighting Trains. [1 Fig.) February 6, 1905.—The object of 
this invention is to provide a generator, the effective output of 
which shall be practically constant within wide limits of speed, 


and this is effected in an extremely simple manner, which has | ge 


the advan of getting rid of a number of appliances usually 
regarded as indiepensable for the solution of this particular pro- 
blem. In carrying out this invention, use is made of the principle 
that in an electric circuit traversed by an alternating current and 
possessing an adequate degree of self-induction, the im ce 


AAADAAAD. 




















wana 











3 
yf 
—— a 





w/ 
(2342) Ne 


of the circuit increases with the periodicity of the alternating 
current supplied to it, and that, consequently, if that periodicity 
increases with increased speed of driving in the same proportion 
as the voltage of the generator rises or tends to rise, the effective 
current through the circuit will remain constant and independent 
of the speed at which the generator is driven. To make use of 
the principle, an alternating-current generator, preferably of the 
type in which the field-magnets J) revolve and the armature a 
remains at rest, isemployed. The current from this generator is 
taken through two or more rectifiers R, R!, R®, R*, preferably of 
the electrolytic type, to the battery of accumulators B, so that 
that battery is charged by a pulsating uni-directional current. 


Between the alternating-current generator and the rectifier or 
matey of rectifiers is interposed a choking or impedance coil I 
suitably proportioned, so that it is traversed by the alternating 
current from the generator before the same is rectified by the 
rectifiers, s0 as to become uni-directional. Under this circum- 
stance the voltage produced by the generatur will £ up in direct 
proportion to the speed of driving. The current delivered by its 
armature through the impedance coil to the ry through the 
rectifiers will also increase until a certain critical value has been 
obtained. As the speed of driving increases, however, the perio- 
dicity of the current also increases. The coefficient of self-induc- 
tion of the im: nce coil and of the whole circuit is nal 
to the odicity, and after a certain current value has been 
attained, the tis to prevent any further rise of, or increase in, 
the current owing to the fact that though the voltage of the 
generator rises proportionally to the speed, the impedance of the 
circuit also increases pro’ ionately. The field-magnet of the 
generator may be excited from the battery of the accumulators B 
with or withouta centrifugal device f, which will make the neces- 
sary contact through the slip-rings ¢, c! rushes d, d! when 
a certain speed of revolution has been attained, or it may be self- 
excited from a rectified circuit. (Sealed Apri! 5, 1906.) 


10,460. G. Macallan, Stanstead, Essex. Spark- 
Arrester. (2 figs.) May 18, 1905.—The object of this inven. 
tion is to arrest sparks or incandescent cinders in | tive and 
other high-pressure engines and so to construct and arrange the 

k r that it can be moved from a horizontal to a ver- 
tical position when the engine is doing ordinary work, and the 
blast is soft and such as would not produce ks, by means of 
suitable gear worked from the foot-plate or other convenient 
pa. For this purpose there is hinged to the top of the 

last-pipe a movable cap similar to that set forth in the specifi- 
cation of prior Letters Patent, No. 4057 of 1891, and there is 
attached thereto a perforated flange or tray (hereinafter referred 
to as a tray), such tray being of circular or other form suitable 
to the smoke-box, and arranged in such a manner that when the 
cap is on the blast-pipe the tray is in a horizontal position and 
the sparks or i d t cinders produced by the action of the 
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Llast will strike against it and be crushed and deflected from the 
chimney ; and when the cap is moved off the blast-pipe, when 
the blast is soft and such as would not produce sparks or incan- 
descent cinders, the tray will be placed in a vertical position, and 
will not obstruct the draught. a is the fixed blast pipe, ) the 
movable cap of the kind hereinbefore referred to, connected to 
the top of the blast-pipe a by a hinge pointatd. c isthe per- 
forated spark-arresting tray attached to the cap b by a set-screw, 
and ¢ isan arm fixed on the hinge-pin d, on a equared portion of 
which the vap is fixed. The arm ¢ is connected in any a priate 
manner to gear which can be actuated from the foot-plate of the 
engine. The arrangement is such that by movement of the arm 
e the cap b, with the —— tray c, can, when the engine- 
driver desires, be readily lifted from the top of the pipe a, and 
so moved out of the way, and can be replaced on the top of the 
pipe in Fe me position, in each case turning with the hinged 
pind. (Sealed April 19, 1906.) 


10,118. H. Leitner, Woking, and R. N. Lucas, 
a ect. Electric-Train-Lighting. [1 ig.) May 1%, 
1905.—This invention refers to systems of electric lighting for 
railway trains in which a generator moun underneath the 
carriage is driven from the axle, and supplies current to a 
battery of accumulators and a lamp circuit in parallel with one 
another. The invention makes practical use of the fact that the 
output of an al'ernating-curreot generator can be kept constant 
within wide limits independently of the speed at which it is 
driven if the circuit contains a certain t of impedance or 
self-induction, and the periodicity of the current supplied by the 
nerator increases, as is usually the case, directly as the speed 
at which it is driven. This is due to the circumstance that, 
other things being equal, the impedance or self-induction of a 
circuit increases proportionally to the periodicity of the current 
which is flowing in it. In canying out the invention, an alter- 





nating-current generator a is employ: d to charge the battery of 
accumulators B through one or more rectifiers K, R!, preferably 
of the electrolytic type, an impedance coil I with a suitable co- 
efficient of self-induction being included in the circuit. It is pre- 








ferred to employ an alternator with a fixed armature and rotating 
multipolar field, and to separately excite the field - magnets 
through any convenient form of centrifugal device O which shall 
make the necessary contacts when a certain moderate speed of 
revolution has been obtained, the current being then supplied to 
the field-magnet from the battery of accumulators through suit- 
abie brushes and slip-rings. The operation of the arrangement 
is as follows :—When a certain moderate speed of driving has 
been attained the centrifugal device C connects the field-magneis 
to the battery. They then become excited, and the generator a 
proceeds to furnish an alternating current which passes ae 
the choking coil I and the rectifiers R, R!, and as soon as its 
effective voltage is superior to that of the battery, proceeds to 
charge it. As the speed of driving increases, the periodicity of 
the alternating current prior to rectification increases also, 

therefore the i d of the imped or choking coil ir. 
creases likewise, and by suitably proportioning it the charging 
current may be kept of practically constant value in spite of 








variations of speed on the part of the generator. (Sealed April 
19, 1906.) 
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PUMPS. 
9840. Tangyes, Limited, and A. H. Yeandle, Smeth- 


wick. Cen Rotary, or Turbine Pumps. [6 
Figs.) May 10, i im is invention has reference to turbine | 4 


pumps the like of the kind in which two or more similar 
dine ane theented or 





arrang 
the pump, the casing of the several sections being bolted together 
end toend. In constructing a multiple-turbine pump according 
to this invention, each of the ti rs 
of the pump is made in two parts, the said parts being herein- 
after referred to as the casing and disc respectively. The disc b 
is fixed on the front side of the casing c by screw-pins, 

on opposite sides, as well as on ite 
webs or vanes on one side of the ing continuous with 
webs or vanes on the other side, and being of a size and shape 








proper to form, when in place in the casing, the necessary ways for : 


the passage of the water or other liquid from one wheel on the 
rotating shaft of the pump to the next wheel on the said shaft. 
Each disc » has in it an axial hole with a white-metal or other 
bush or liner, which constitutes a bearing for the shaft e. By 
this arrangement a series of intermediate bearings for the shaft 
are formed . between the closing or end sections of the pump, and 
leakage from one section to an adjacent section of the pump is 
rendered ey impossible.. By forming the waterways or 
between the wheels a of the rotating shaft e in the way 
ereinbefore described, cored ways or in the stationary 
chambers are obviated, and the said Ways or passages are 
capable of being machined, filed, painted, enamelled, or other- 
wise treated so as to reduce surface friction in the pump to a 
minimum, (Sealed April 19, 1906.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


2061. Babcock and Wilco Limited, BR. A. 
McLaren, H. W. Kolle, and A. Parker, London. 
te Stokers. [5 ne February 2, 1905.—This 

invention relates to improvements having for object the formation 
of one or more air-seals to prevent undue air passing into the 
furnace at times of light 1 This object is attained by means 
of ~ series of butterfly dampers, constructed of swinging metal 
pla, 8 abutting on to suitably shaped castings fixed beneath the 
rollc.4' supporting the grate-bar links. The fixed castings, which 
can cenveniently be secured to the side arms of the stoker, are 
preferably each constructed in the form of a ene to provide 
a receptacie for fine ash, which forms an air-seal between the 
rollers and the fixed castings. The chain-grate stoker is con- 
structed of a series of chains carried round end-drums B on a 
carriage framing ©, supported on running wheels and rails. 
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A to the t invention, the space under the chain 
grate is closed off from the furnace hy a series of air-seals, each 
made in the form of a butterfly damper U, whose ends rest upon 
castings V fixed beneath the rollers a, puaperiing the grate-bar 
links. These castings V are bolted to the side arms of the stoker 
frame CO, and are each constructed in the form of a trough, with 
flanges v, against which the dampers U bear, the trough formation 
providing a receptacle for fine ash, and forming air-seals between 
them and the rollers. The butterfly dampers U are carried by 
rocking spindles vu extending through the side arms of the frame 
O, the outer ends of these spindles being fitted with levers U1. 
Several or all of these levers are connected to one long rod U2 
b ht to the front of the stoker, so that the whole or any 
number of the dampers U can be actuated simultaneously or 
separately, according to the particular work for which the stoker 
may be installed, ( April 19, 1906.) 


ed in series on the driven shaft of | pend 
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141%. F. Ss and G. Dixon, Bolton. 
Supeshenteve, (5 Figs.) July 8, 1905.—This invention relates 
to im ed means for enabling superheaters to be isolated or 

et bmw y if a = <a 

juired any superheat, or degree of superheat o 
tainable iomete . The 

ling J-tubes 4, ich extend into the flue-chamber. 5,5 are 
doors which, when closed, cut off the gases from the internal 
flues 6 from the su . These doors constructed so 
to resist the action and passage of heat. . 
firebrick, of which the doors are built up, are formed with holes, 


ze 
i 
b 


f 
i 
3 















































—- . \ Fig. oss 
Fig.t. geconse 
x plo | 
57 yl0' 
bay 8 
z beat ig 
\ 
ye 
0 
/ eWi 
hi ef 
-- - on 
oe {Sit 
Be ae t 
is oa iH 
. 5 i ft 
“it 
\. re] 
2 a 
Th 
1 ie.’ ba 
ls Saxe? ai 
Che 1 4 
“0 e» Not 
ee 
(14:94) 














worm-wheel segments 14, and also carry brackets 15, on which 
are fixed rollers 16, running on roller-paths 17. These rollers are 
placed approximately over the centres of gravity of the doors 5, 
so as to reduce friction. Worms 23 engage with the worm-wheel 
segments 14, so that when the shaft 21 is rotated by means of the 
bevel-wheels 24 and the shaft 25, the screens can be made to de- 


23 scribe an arc of a circle. The shaft 25 is led to the front of the 


boiler, or to some other position from which it is convenient to 
work the doors. The worm-wheels are alternately right and left- 


handed, so that the edges.of the doors farthest from the centre ' 


line of the spindles turn in towards each other. When the full 
degree of superheat is wanted, the screens will be turned so as to 
extend towards the boiler, thus allowing. the flue gases to 
‘burning the screens, so as to interpose them between the super- 
heater and the flue, any proportion of the gases may be allowed 
to reach the tubes, and thus any degree of superheat obtained. 
(Sealed April 5, 1906.) 

24,408. Belliss and Morcom, Limited, and R. 
McGregor, Birmingham. Fluid - ure Relief- 
Valves. (2 Figs.) November 25, 1905.—This invention relates to 
a fluid-pressure relief-valve which is adapted to lift to an automati- 
= adjusted degree sufficient to providea free escape of the issuing 
fluid and be sustained at the requisite height in an approximately 
steady manner in spite of considerable fluctuation in of 
the —— fluid. The valve-casing a, formed with a guide for the 
valve spindle and provided with a seat c for a valve d, is enclosed 
by a cover e, which carries, cast in one therewith, the dash-pot 
cylinder.f.. The cover g of the dash-pot cylinder carries a tubular 
guide gi for a prolonged tail of the piston-rod A, which rod 


serves to connect the valve d to the aap on of the dash-pot device. ' 


The tail-rod passes through a bush in the cover g of the dash-pot 
cylinder and is surrounded by an easy-fitting elongated sleeve k 





on the exterior surface of which a screw thread is cut. The sleeve 
k has, near its upper end, a collar, and abeve this it is keyed toa 
hand-wheel m. e screw-threaded sleeve k is adap’ to fit 
within a nut secured to the upper end of the tubular projection g! 
of the cover g. To the upper end of the tail-rod tS secured a 
cross or handle-bar e by means of a key, a nut, and a pin. By 
means of the screwed sleeve k and the hand-wheel m the boss 
of the handle-bar can be lifted and the valve raised toany desired 
amount, thus limiting the degree of closure of the valve without 
restricting the amount of its opening. Also, by means of the 
handle-bar o, the valve can be rotated on, or relatively to, ite 
seat. The two ends of the dash-pot cylinder are placed in com- 
munication with one another by means of a small passage p? in 
the dash-pot cylinder and its liner. This passage is commanded 
by a pointed screw adapted to be secured by a lock-nut. (Sealed 
April 12, 1906.) 


13,960. Clarke, and Co., Limited, and 
W. A. Wood ead-on}- Tyne. Steam- 
Superheaters. (9 Figs.) July 6, 1905.—In the present in- 
vention et or like shaped tubes are used, and the tubes 
are of erent lengths, so that at some distance from the 
tube- boxes the spaces between the tubes are considerably 

than where they enter the boxes, but the said tubes 
ve straight and parallel end portions which are attached per- 
pendicularly to flat tube-plates forming parts of the tube-boxes. 


pass 
— in amongst the superheater tubes. By partly or completely: 
n 





A by-pass is provided between the inlet and outlet openings, 
and a valve controlling the by-pass enables the temperature of 
the steam to be ated. 1 are the superheating tubes attached 
either by expanding or other suitable means to tube-boxes 2 anc 
8, which are arranged side by side outside the boiler. The tubes 
lare of different lengths, so that the middle portions of som.< 
tubes are further from the boxes 2 and 3 than the others. |, 

this example the tubes of each row (as seen in section) are also 
of different lengths, and the ent is such that the tubes 
hn Fe a considerable area of furnace or flue of the 
boiler. tube-box 2 is provided with a steam inlet 4, which is con. 
nected to the steam drum and an outlet 5 which leads to the engine. 
Internal partitions 6 se: the box up into comy te 7, 7a, 
7b. A cover 8 is provided and is arranged so that when it is off, 
easy access is obtained to the ends of the tubes1.. The tube-box 
3 is provided with a partition 10 dividing the box up into com- 
partments 10a, 10), and has alsoa cover 11, which when removed 
admits of access to the tubes 1. In the tube-box cover 11 is 








arranged a by-pass valve 9 which, when opened, allows steam 
to pass through it from the inlet 4 to the outlet 5 without having 
to pass through the tubes 1, thus enabling any degree of super- 
heat to be obtained. The partitions 6 and 10 are formed partly 
in the boxes 2 and 3 rer and partly in their covers, 
and the by-pass between the compartments 7 and 7) is cast in 
the cover of the box 2. With the construction illustrated 
access can be gained to the tube-ends without breaking the 
—_ of either the inlet or outlet pipes or the by-pass. 

team passes from the generator by the inlet ~4 to the compart- 
ment 7, and thus enters a certain section of the tubes. Through 
these it passes to compartment 10a and here enters another 
set of tubes, flowing now in the opposite direction to the com- 
partment 7a, whence it passes to the compartment 10), and from 
there back to the compartment 7), and thus to the outlet 5. It 
is to be understood that the number of partitions in the boxes 2 
and 3 may vary in different cases, so that the steam may be 
made to take a long or short sinuous path through the tubes 
‘oa to the required degree of superheat. ( ad May 3, 


MISCELLANEOUS. 


9459. W. E. ,and H. 3. Com, Birmingham. 
Weighbridges. {4 Figs] May 5, 1905.—This invention re- 
lates to hydraulic means for relieving weigbridges when not in 
use. The invention eens in fixing within the pillar a, carrying 
the steel-yard b connec’ to the weighbridge, an hydraulic self- 
contained cylinder and ram. This device is so arranged that to 
one side of the outer cylinder or casting ¢ thereof is secured the 
bracket d of the steel-yard ; the opposite side of the outer cylin- 
der or casing c is secured to a sliding ay e, the upper portion 
of which contains the bearings for the knife-edges of the steel- 
yard ; by this means any movement of the cylinder or casing also 
moves the steel-yard bracket and the sliding support. When the 
relieving device is in its raised position, the weighbridge will effect 
a weighment; but when the hydraulic ram m is lowered, it lowers 
the alfding support e, bracket d, and steel-yard b, which allows the 

















connecting-rod between the steel-yard and transfer-lever to fall, 
and so lowers the bridge upon fixed brackets in the usual manner ; 
by this means the bridge is unable to effect a weighment, as an) 
weight coming on the bridge is not communicated to the levers. 
To retain the ram m in its raised position a tumbler or catch 7 is 
pivoted to the outer cylinder or casing. This tumbler or catch 
falls by vity on the inner or fixed cylinder i of the ram, and 
retains the cylinder or casing ¢ in its raised position until the 
weighment is effected, when the tumbler or catch r is removed 
from Sg ag mae with the inner cylinder or casing 1, and by 
allowing the liquid to flow from the inner cylinder or casing 
through to the top or outer cylinder or casing ¢ in the ordinary 
manner the bridge is returned to its relieved position. The use 
of the tumbler or catch r secures the ram from falling, which 
might occur during a BScated ap weighing if the hydraulic leatherg 
have become leaky. (Sealed April 19, 1906.) 
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THE EXPLOSION OF GASEOUS MIX- 
TURES, AND THE SPECIFIC HEAT 
OF THE PRODUCTS. 


By B. Hopxrnson. 


THE pressures produced by the explosion of gaseous 
mixtures have been much studied during the past 
twenty years. So far as the author is aware, 
the method of experiment adopted by a numerous 
body of workers has always been the same—viz., a 
record is taken of the pressure produced by means 
of an indicator and a revolving drum. The result- 
ing curve is like that shown in the figure (curve A, 
Fig. 1), which was obtained by the author in the 
explosion of a homogeneous mixture containing 
one part of coal-gas and nine of air. The mixture 
was at atmospheric pressure before ignition, and 
was contained in a cylindrical vessel, which is shown 
in section in Fig. 2, and which has a capacity of 6 
cubic feet. The mixture was fired by a spark at the 
centre of the vessel (A). The flame initiated by, and 
at, the spark spreads through the mixture with a 
high velocity, and as it spreads the pressure rises, 
reaching a maximum at or about the time when 
the gas is completely burned. Thereafter the pres- 
sure gradually falls by reason of the loss of heat 
from the burnt gas to the walls of the enclosure. 

The passage of the flame through the mixture is 
accompanied by the conversion of the chemical 
energy of the fuel into heat energy, and when that 
process is complete we have in the vessel a mixture 
of CO,, steam, and inert gases—the products of ex- 
plosion—at a high temperature ; and the internal 
energy of the mixture is equal to the heat of 
combustion of the gas used, less the heat lost 
to the walls of the vessel up to that time. The 
mean temperature of the mixture can be at once 
calculated from its pressure, assuming it to obey 
the ordinary gas laws. Since it consists mainly 
of nitrogen and oxygen, that assumption is nearly 
correct ; the possible dissociation of the small 
quantity of steam and CO, present cannot greatly 
affect its behaviour in this respect. The rise of 
temperature is proportionate to the rise of pressure, 
so that the record represents both quantities. 

If we know the moment at which chemical equili- 
brium is attained, and can estimate or measure the 
loss of heat up to that time, we have in this 
experiment a simple means of determining the 
imternal energy and specific heat of these gases 
at the very high temperature reached in the ex- 
plosion. Knowledge of this is of great importance, 
both in theory and in its application to the practice 
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of internal - combustion engines. But though over 
twenty years have elapsed since the first experi- 
ments were made on these lines, they have hitherto 
been barren of results in the direction indicated, 
because there is no agreement as to the real mean- 
ing of the records. It is clear that the method 
must be based on the assumption that at the time 
when the temperature is observed the energy is all 
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heat energy—in other words, that combustion ie | 


complete. The record itself does not bear on 
its face any indication of the completeness of 
the combustion. All that can be said is that 
at the moment of maximum pressure complete 
chemical equilibrium has — not n 
attained, because heat is then being supplied 
to the gas as fast as it is losing heat to the 


walls of the vessel, and the source of such supply 
must be the conversion of chemical energy into 
heat. Mallard and Le Chatelier assumed that the 
burning was all over, if not at maximum pressure, 
at any rate very shortly after. They estimated the 
loss of heat up to that time from observations on 
the rate of propagation of flame in tubes, from 
which they were able to deduce the progress of the 
flame in the explosion vessel and the area of surface 
in contact with flame at any instant prior to maxi- 
mum pressure. By an elaborate series of tests 
upon mixtures of very diverse composition, they 
determined the specific heat of the constituent 
gases, and found a large increase in such specific 
heat, not only for CO, and steam, where it might be 
expected, but also for the permanent gases. This 
result is in accordance with the shape of the gas- 
engine indicator diagram. The pressure in the 
expansion curve of such a diagram falls less rapid] 
than would the pressure of air expanded adiabati- 
cally. Since the gases are all the time ‘sing heat 
to the cylinder walls, it follows (alwa, assuming 
that combustion is complete) that the ..«tio y of the 
specific heats at constant volume and at con- 
stant pressure for such gases must be less than its 
value for air—viz., 1.4. Hence, since the pressure- 
volume-temperature relations of the gases are sub- 
stantially the same as for air, their specific heat 
must be greater than that of air. 

Mr. Dugald Clerk, however, in a paper published 
in 1885, criticised the results of the French experi- 
menters, on the ground that their assumption of com- 
plete combustion was unjustifiable. He agreed that 
at the moment of maximum pressure, if not before, 
the flame has spread to every part of the gas. But, 
he said, though the burning is fairly sta at every 
point, it is not complete ; the conversion of chemi- 
'cal energy into heat, though it begins everywhere 

before maximum pressure, continues for a long 
time after. He supported this contention on the 
analogy of other chemical reactions which are known 
to take time for their completion, sometimes a very 
long time, and on other grounds, into which it is 
| not necessary to enter now. So far as the author 
| is aware, this criticism has never been satisfactorily 
met, and there has always been doubt as to the 
| validity of Messrs. Mallard and Le Chatelier’s 
results. Some recent experiments by the author* 
seem, however, to have settled this point in favour 
|of Messrs. Mallard and Le Chatelier, and to have 





| * Paper read before the Royal Society, February 8, 


1906, and since published in the Proceedings. 





ny 
bf 
* 
if 
Bs 


Wea 


778 


ENGINEERING. 





[JUNE 15, 1906. 





proved that after-burning plays little, if any, part 
in the phenomena.* 

The experiments consisted in recording the tem- 
perature at definite points in the vessel on the 
same drum that received the pressure record. This 
was done by means of fine bare platinum wires 
(0.001 in. in diameter) immersed in the gas. Each 
wire was in the form of a loop about 5 centimetres 
long, and its resistance was recorded electrically by 
the deflection of a galvanometer which reflected a 
spot of light on to a photographic film carried on 
the drum. From the resistance, the temperature 
of the wire could be calculated, and thence, after 
applying certain corrections for time-lag and for 
radiation from the wire, the temperature of the 
gas about it. 

The result of one set of records is shown in 
Fig. 1. In this case there were two wires, one 
being close to the spark (B., Fig. 2), and the other 
just inside the wall of the vessel, as far from the 
spark as possible (D., Fig. 2). The temperature of 
the gas in the neighbourhood of the first is shown 
by curve B. Immediately after the passage of the 
spark this wire is surrounded by the flame which 
has just started to pass through the vessel. The tem- 
perature rises almost instantaneously to 1200 deg. 
Cent., it then remains almost steady for a time, 
after which it rises slowly. The slow rise is due to 
the general rise of pressure in the vessel, which is 
shown by the pressure record A. In consequence 
of this the ignited gas at the centre is adiabatically 
compressed, and its temperature increases accord. 
ingly. If proper deduction be made for this adia- 
batic compression, the temperature which the gas 
would have had if it had burnt at absolutely con- 
stant pressure can be plotted. The result is the 
dotted curve. It appears that the ultimate tem- 
perature reached is 1250 deg. Cent., and that a 
temperature of 1200 deg. Cent. is attained in ;4 
second, after combustion is started. Since the gas 
can lose no heat after the flame has once d the 
wire, any continuing combustion would be evident 
in ‘a rise of temperature greater than that to be 
expected from the compression. The experiment, 
therefore, proves that in a mixture of this 
strength, combustion at any point is complete within 
4 per cent. jy second after it is started, and that 
we may treat the process as complete for practical 
purposes in x4 second. In other words, after-burn- 
ing in the sense used by Mr. Dugald Clerk cannot 
affect the phenomena of the gas-engine unless the 
speed of the engine is abnormally high. 

The temperature of the more distant wire 
(curve D) was observed to rise slowly at first. This 
is due to the nearly adiabatic compression of the 
gas about it by the advancing flame. At the point 
D’ the pressure has risen to six atmospheres abso- 
lute, oat the corresponding temperature of the still 
unburnt gas is 190 deg. Cent. The flame now 
reaches the wire and there is a sharp rise in tem- 
perature to about 1300 deg. Cent. Here, how- 
ever, there is no further rise of temperature, because 
the pressure is at its maximum value ; there is no 
adiabatic compression of the gas at this point after 
ignition, as there was at the centre. The record 
shows that it is correct to assume that the flame 
has passed through the vessel at the time of maxi- 
mum pressure, an assumption for which there 
is no other experimental evidence so far as the 
authorisaware. Taken together the two tempera- 
ture records prove that ,),th second after maximum 
pressure we have complete chemical equilibrium 
everywhere in the vessel, except, perhaps, at points 
very close to the walls. The cold metal may some- 
what retard the combustion in its immediate neigh- 
bourhood, though it is evident from the rise of tem- 

erature of thermometer D that this effect cannot 

e felt at a distance of more than 2 or 3 millimetres. 

In consequence of the adiabatic compression of 
the burnt gas at the centre, the temperature there 
rises toa very high value. The platinum wire B 
melted when the absolute pressure was about six 
atmospheres. Its temperat.re must then have been 
about 1710 deg. Cent.—the melting-point of plati- 
num, At sucha temperature the wire radiates heat 
at a great rate, and it must have been receiving 
heat ata similar rate from the gas. Thus the gas 
at this point is considerably hotter than the wire ; 
and from a comparison of the temperatures shown 
by wires of different sizes, the author has been able 
to calculate the temperature of the gas—viz., about 


* In consequencs of some experiments of his own, 
Mr. Clerk has somewhat modifiel his views on this 


point. 





1900 deg. Cent. Thus in compressing these gases 
without loss of heat from one atmosphere to six, the 
temperature rises from 1250 deg. Cent. to 1900 deg. 
Cent. Since in adiabatic compression the absolute 


ya 
temperature varies as p 7 , it follows that 7! 
Y 


for these gases is 0.2, and that y (the ratio of the 
specific heats) is 1.25 between the limits 1200 deg. 
and 1900 deg. Cent. Assuming the ordinary gas 
law to hold for the mixture, it follows from this 
result that the mean specific heat between 1200 
deg. and 1900 deg. Cent. at constant volume is 
30 foot-pounds per cubic foot, or one and a half 
times as great as at ordinary temperatures. This is 
a further confirmation of the general correctness of 
Messrs. Mallard and Le Chatelier’s results for the 
specific heats. 

The experiment here described proves a thing 
that might have been predicted--namely, that if a 
gaseous explosive mixture be ignited at discrete 
points, very great differences of temperature must 
always exist when the explosion is complete, and 
this quite apart from the cooling effect of the walls 
upon the gas near them. Oving to the slowness of 
the spread of the flame, as compared with the velo- 
city of the reaction at any point when the flame 
reaches it, the gas near a point of ignition will be 
burnt at low, and nearly at constant, pressure, and 
compressed after burning ; whereas the last portions 
of gas to be reached will be compressed before 
burning, and not after. Thus the gas near the 
points of ignition will be much hotter than at a 
distance from such points. In the experiment de- 
scribed the differences of temperature from this 
cause amounted to 500 deg. Cent. 

These differences of temperature are rapidly 
obliterated by convection currents, but they make it 
impossible to obtain accurate measures of the specific 
heats by this method without recourse to some 
means of measuring the heat lost to the walls of the 
vessel. The internal energy of a given quantity of 
gas having a constant specific heat is dependent 
only on its pressure, and not on the distribution of 
temperature. If air be enclosed in a vessel imper- 
vious to heat, its pressure will not change, while 
the temperatures at different points are equalised 
by convection and conduction. So long, therefore, 
as we are dealing with a substance having constant 
specific heat we may ignore the differences of tem- 
perature which must exist, and may treat the gas as 
though its temperature were everywhere equal to the 
mean temperature inferred from the pressure. But 
in actual fact the specific heat of the gases resulting 
from an explosion is far from constant, and it is 
therefore necessary to wait until thermal equili- 
brium has been as far as possible attained before 
taking measures of specific heat. Butif we wait so 
long as that, the losses of heat become too great to 
be dealt with by such methods of estimation as 
were employed by Messrs. Mallard and Le 
Chatelier. These experimenters were mainly con- 
cerned to find the loss of heat at the time of 
maximum pressure, when such loss would be a 
comparatively small percentage of the whole ; and 
though possibly good enough for that purpose, 
are far too crude and inaccurate for use several 
tenths of a second later. Messrs. Mallard and 
Le Chatelier appreciated that there must be differ- 
ences of temperature in the gas, and allowed in 
their calculations for such as they supposed to exist. 
But so far as the author is aware, they ascribed 
such differences wholly to the action of the walls, 
and did not see that there must be other and more 
important differences even in a vessel impervious to 
heat. In fact, this point does not seem to have 
been noticed hitherto. 

Thus, though Messrs. Mallard and Le Chatelier’s 
values for the specific heats are not open to the 
criticisms hitherto urged against them, they are 
open to others of almost equal force, and can only 
be regarded as rough approximations. It is, in 
fact, impossible to obtain accurate results by the 
study of explosion pressures alone. In the author’s 
experiments the rise of temperature of the gas 
at the centre of the vessel gives an approximation 
to the specific heat at constant pressure. There is 
an unknown loss of heat by radiation from the 
outer surface of the advancing flame, which makes 
the result uncertain. But from an experiment, in 
which the gas was caused to burn inwards instead 
of outwards, and in which, accordingly, this radia- 
tion loss was for the most part eliminated, it would 
appear that the capacity for heat at constant pressure 





of the products of an in 9 explosion is about 


33.1 foot-pounds per cubic foot, or 25.4 foot- 
pounds at constant volume. This is the average 
capacity between ordinary temperatures and 1300 
deg. Cent., and it is in fair agreement with the 
specific heat at constant volume obtained by the 
method of Messrs. Mallard and Le Chatelier 
from the maximum pressure reached in the ex- 
plosion. 

Since the above results were published Mr. 
Dugald Clerk has described some experiments of 
great interest bearing upon this subject. His 
method really amounts to determining the rise of 
temperature produced by adiabatic compression of 
the products of explosion. The compression was 
effected in the cylinder of a gas-engine, by closing 
all the valves after an explosion, so that instead of 
the products being discharged, as usual, at the end 
of the working stroke, they were retained in the 
=— and compressed. In the next revolution 
they were again expanded and compressed, and so 
on. The compression was not, of course, adiabatic, 
but by a comparison of successive compression and 
expansion lines an estimate can be formed of the 
rate of loss of heat, and an approximation to the 
true adiabatic line can be constructed. 

From Mr. Clerk’s results it would appear that 
the mean specific heat of the products at constant 
volume between 50 deg. and 1200 deg. Cent. is 
approximately 25 foot-pounds per cubic foot, which 
agrees with the present author’s figure of 25.4 foot- 
pounds per cubic foot. At 1500 deg. Mr. Clerk finds 
the specific heat to be 27.45 foot-pounds per cubic 
foot, whereas from the rise of temperature at the 
centre of the vessel due to adiabatic compression, in 
the author’s experiment above described, the mean 
value between 1200 deg. and 1900 deg. would ar- 
— to be about 30. Apparently, however, the 
oss of heat in the expansion curve from which Mr. 
Clerk’s value was obtained was calculated by what 
was in effect an extrapolation from rates of loss 
determined at lower temperatures, and it may have 
been underestimated. 

Mr. Clerk calls the specific heats which he ob- 
tains ‘‘ apparent specific heats,” and appears to be 
still of opinion that combustion is going on not only 
right through the gas-engine working stroke, but 
also during the subsequent compression in his ex- 
periment. He now admits, however, that there is 
a large real increase of specific heat with tempera- 
ture. From the author's results it would appear 
most improbable that combustion continues to 
the extent supposed by Mr. Clerk; and the evi- 
dence to the contrary which he adduces must be 
explained on other grounds. Mr. Clerk himself 
says (in his last paper) that if the heat in the ex- 
haust gases be determined by calorimeter, and the 
result added to the indicated work and the loss to 
the jackets, the whole heat of combustion of the 
gas is accounted for. This means that combustion 
must be complete at the end of the stroke, if not 
before. The author has made many tests of engines 
with the exhaust-gas-calorimeter, and has never 
found the slightest evidence of incomplete com- 
bustion. 
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Mr. SorHern’s unpretentious little volume is in 

some respects by far the best work on the steam- 

turbine which has yet come under our notice. It 
is in no sense a theoretical work. Those who wish 
to learn how to proportion a steam-turbine must 
seek elsewhere for the information needed ; or, 
indeed, must work it out for themselves from the 
general principles of thermodynamics, as no one 
of the many treatises on the theory of the steam- 
turbine yet published appears to have been written 
by an author who has had any occasion to actually 
design a steam-turbine. With the assistance of 

Mr. Sothern’s little book, however, we believe we 

should hardly exaggerate in stating that an eng)- 

neer, with an adequate knowledge of thermody- 

namics, an ability to apply that knowledge in a 

practical way, and competent in other respects, 

should be able to design a turbine of the Parsons 
type nearly as well as Mr. Parsons himself, though 
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no doubt he would require a great deal more time 
to arrive at a successful result. 

Each detail of the Parsons marine turbine is de- 
scribed by Mr. Sothern in succession, the letterpress 
being supplemented by numerous and very clear 
sketches, made direct from the actual parts dealt 
with, and not from patent drawings, of which other 
writers have given usa surfeit. There is a most 
minute description of the method of blading, 
containing much that has not hitherto been pub- 
lished. In fact, the little volume teems with 
original matter, and forms a striking contrast in 
- this respect to prior publications, in turning over 
which we find again and again the same inaccurate 
drawings and the same vague and often inaccurate 
statements as toactual practice. As already stated, 
those who desire instruction in the theory of the 
steam-turbine must seek it elsewhere; but for those 
who require data as to actual practice, this little 
work stands, so far as our experience extends— 
and it isa fairly wide one—without a competitor. 

Professor Thomas’s work is of a markedly different 
character to the foregoing, being largely made up 
of a description of experimental work on buckets 
and nozzles, carried out in the laboratories of the 
Cornell University. Such data are no doubt of 
value ; but, to our mind, sufficient of them already 
existed upon which to found a practical system of 
proportioning steam-turbines : a desideratum which 
is but little advanced by a mere multiplication of 
data, or by a mere restatement of the properties of 
the temperature-entropy diagram. 

Mr. Thomas’s volume opens with a discussion of 
the action of steam on turbine buckets, giving the 
usual velocity diagrams, and treating the matter 
generally upon the lines of the water-turbine, 
which, though satisfactory so long as simple steam- 
turbines are dealt with, to our mind, require modifi- 
cation before being applied to compound steam-tur- 
bines. As has been pointed out in our columns, 
the efficiency of the latter depends almost wholly 
upon the ratio which the total energy wasted by 
friction at any stage bears to the heat theoretically 
available there. The kinetic energy carried away 
by the steam does not directly affect the matter, 
since it is utilised in the succeeding stage. Of 
course, if it is large, it means that the velocity of 
flow in the succeeding stage will be much greater 
than that due to the heat available there ; and as 
the frictional loss varies as the square of this 
velocity, the ratio of energy lost in friction 
to the heat available will be increased, and thus a 
large ‘‘ carryover” does involve a lowered efficiency, 
but in an indirect manner, whereas in a simple 
turbine the whole of the kinetic energy of the 
fluid leaving the moving wheel is totally wasted. 
Professor Thomas would appear a little un- 
certain as to his employment of the term ‘‘ stage.” 
We believe that the only logical definition of this 
term is based on the fact that the fall of pressure 
or temperature in a compound turbine takes place 
in a series of steps, and is not continuous. The 
portion of the turbine comprised between the 
beginning of one step in temperature to the be- 
ginning of the next constitutes a stage. It can be 
shown that the over-all efficiency of the turbine as 
a whole depends on this stage efficiency, and is 
always greater than the average stage efliciency, 
the latter being measured by the ratio of the 
energy lost in friction there to the heat energy 
available there. On the definition given, each ring 
of fixed blades and each ring of moving blades 
in a Parsons turbine constitutes a stage ; whilst in 
a turbine of the impulse type, a stage includes 
both a set of guide-blades and a set of buckets. 
It follows, therefore, that the intrinsic efticiency of 
the Parsons type is higher than its competitor, 
Since a stage in it comprises a loss by friction at 
one set of blades only, whilst in the other the 
frictional loss takes place in two sets. 

Professor Thomas does not define a “‘ stage,” but 
states that in the Parsons turbine a stage includes 
both a ring of guide-blades and a ring of buckets. 
He is not alone in this practices ; but the practice is 
wrong, we believe, and has the objection of not 
making apparent that, under similar conditions, the 
stage efficiency of the Parsons must be greater 
than that of the impulse type. Further, in his 
Fig. 11, page 22, Professor Thomas gives a velocity 
diagram for a velocity-compounded turbine, refer- 
ring to it as a diagram for a multi-stage turbine. 
This it certainly isnot, whether we base our under- 
standing of the word “stage” on a logical defini- 
tion or on current practice. The different sets of 
moving and fixed buckets in a Curtis turbine are 





néver referred to by the makers as ‘‘stages ;” but 
they use the word ‘‘stage” in the sense defined 
above. 

A pretty full discussion is given in the succeed- 
ing chapters on the flow of steam through nozzles ; 
but in a numerical example worked out on page 85 
we fancy there is an arithmetical slip, as the pres- 
sure in the throat is taken at 0.75 of the initial 
pressure. Further, we doubt very much the value 
of the curves given, showing the velocity of flow of 
the steam as calculated from the reaction of the jet. 
Such a calculation is quite illegitimate, unless two 
conditions are satisfied—viz., that the dryness frac- 
tion of the steam at the outset is known, and— 
which is still more important—that the nozzle is 
correctly proportioned for the degree of expansion. 
Failing this, the actual ‘‘ directed” velocity of the 
jet will differ widely from that obtained by the cal- 
culation. The Cornell experiments described in 
the book appear to have been made with very 
badly proportioned nozzles. Apparently whoever 
was responsible for designing them has been misl 
by some theory as to the proper profile of the longi- 
tudinal section of the nozzle, and as a consequence 
has produced a forin in which, as the experiments 
proved, the steam does not steadily expand, what- 
ever the difference of inlet and outlet pressures. 
In practice nozzles are always made with the 
divergent end a simple cone, and Professor Stodola’s 
experiments show that then the pressure falls 
steadily from the throat to the outlet, when the 
pressures producing flow are suited to the propor- 
tions of the nozzle. The Cornell experiments are 
therefore interesting mainly as showing that fancy 
theories as to nozzle proportions are to be avoided. 

Perhaps the most interesting portion of the ex- 
perimental work described by elon Thomas 
deals with the effect of varying the width of clear- 
ance between the fixed and moving buckets of a 
velocity-compounded turbine. Once this exceeded 
is in., the loss was found to increase rapidly. In 
some further experiments the effect of roughening 
the surfaces of the buckets was tried, and was 
found to vary very largely with the number of sets 
of buckets per stage. With but one set the 
efficiency was 94 per cent. that of the ‘smooth set 
of buckets ; but with four sets the efficiency was 
reduced to 42 per cent. : a striking testimony to 
the expediency of reducing to a minimum the 
number of sets of buckets per stage, if the original 
efficiency of a turbine is to be maintained. 

In the following chapters some attempt is made 
to show how a steam-turbine may be proportioned ; 
but there is in this portion of the work a total 
absence of originality, the methods adopted being 
mere crude adaptations of those in use for de- 
signing water-turbines. Professor Thomas has 
totally failed to appreciate the importance of the 
‘* stage” efficiency of a compound turbine, using 
that term in the sence of the definition given above. 
This, no doubt, arises from his own method of esti- 
mating the stage efficiency, which he takes to be the 
ratio of the useful work done to twice the kinetic 
energy of the fluid as it issues from the guide-blades. 
Such a definition may be defensible, but it leads to 
no useful result. If, on the other hand, the stage 
efficiency is reckoned as the ratio of the useful work 
done to the fraction of the total available head 
expended in the stage, we get at once some highly 
interesting consequences. Thus, if k is the fraction 
of the heat available thus wasted at each stage, we 
have for the dryness fraction of the steam at any 
point of the turbine 
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where T is the absolute temperature of the steam, 
¢: the liquid, and ¢, the vapour entropy of 1 lb. 
at this temperature. A is a constant which can 
be determined if the dryness fraction at any 
particular temperature is known. It further ap- 
pears that when there are losses by friction, the 
total thermodynamic head is increased, since 
some of the waste of energy in the upper stages 
is available for producing work in the lower ones. 
This increase, reckoned in heat units, is equal to 
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where h, denotes the sensible heat of the steam at 
temperature T,, and ¢, the total entropy at the 
same temperature. From this it follows that the 
over-all efficiency of the compound steam-turbine is 
sensibly greater than that of each — taken sepa- 
rately ; and, further, that this over-all efficiency in- 





creases with the number of stages, though but 
slg once the stages number more than four or 
ve. 

On page 186 of his work, Professor Thomas states 
that ‘“‘making the drop in each wheel small, by 
increasing the exit angles, results in an increased 
number of stages and large friction losses due to 
the lengthened steam path.” We are not quite 
certain as to how this statement is to be under- 
stood. As pointed out, an increase of the number of 
stages per se tends to efficiency ; but it is quite true 
that increasing the exit angle tends in general to 
lower the efticiency. Even this latter statement 
requires, however, qualification ; since, in the case 
of turbines which are to run at very low speeds, 
it can be shown that better economy is obtained 
by increasing the exit angles than by keeping 
these small, and consequently increasing the under- 
speeding of the turbine. On the other hand, large 
discharge angles mean short blades and a higher 
ratio of leakage loss ; so each case requires a some- 


ed| what detailed study before it can definitely be 


stated which plan has the greater net advantages. 

In discussing the areas available for the flow of 
the steam through the Parsuns turbine, Professor 
Thomas deducts from the whole area available a 
space corresponding to the aggregate thickness of 
the blades. This, we are aware, is in accordance 
with views somewhat widely held ; but we are ex- 
ceedingly doubtful as to their correctness, since they 
seem in conflict with Bernouilli’s theorem concern- 
ing the flow of a fluid through a channel of varying 
section. In dealing with the Curtis turbine, Pro 
fessor Thomas gives illustrations on Plate XII. of 
the blading, which in no way accords with the actual 
practice. The fixed buckets are represented as 
symmetrical in form, which is never the case, the 
plan being uneconomical. Moreover, his coefficients 
of bucket loss are totally wrong, being less than 
half the actual values. A study of the published 
data concerning the Curtis turbine shows that the 
loss of energy by friction in each bucket is about 
20 per cent. of the kinetic energy measured rela- 
tively to it ; that is to say, the velocity at discharge 
is fully 10 per cent. less than the velocity at en- 
trance. In order to bring his calculated results 
somewhere in accord with actual observation, Pro- 
fessor Thomas is obliged to assume the mechanical 
etticiency of the turbine as only about 80 per cent., 
whilst experiment shows it to be about 974 per 
cent. Similar remarks apply to his treatment of 
the Parsons turbine; where again, to bring his 
calculations somewhere near the observed values, 
he has to assume enormous losses due to leakage 
and friction. 

The worst of it is that, whilst his coefficients are 
hopelessly wrong, a false air of precision is given 
by the introduction of a complication in the form 
of a variable coefticient of friction, which he asserts, 
without offering any conclusive evidence in support 
of his pretension,.to be very much greater with 
low-pressure than with high-pressure steam. That 
there is some difference appears probable, since 
after expansion to a lower pressure the steam 
carries with it particles of water in suspension ; 
but that the difference is large seems to be negatived 
by the way in which the commercial eflicieney of 
all turbines increases with every increase of 
vacuum. It has been stated that the economy due 
to superheat is greater than the theoretical ; and 
this has been held to afford evidence of a lesser 
friction due to a reduction in the quantity of 
entrained water in the later stages. It has yet 
to be proved, however, that the original statement 
is correct. Too commonly comparisons are made, 
not between superheated steam and dry saturated 
steam, but between the former and ordinary boiler 
steam, carrying with it an unknown quantity of 
moisture. In the case of some very careful experi- 
ments on a Laval turbine, made by Messrs. Dean 
and Main, of Boston, the economy due to super- 
heat turned out to be less than the theoretical. 
Results in turbines of the Parsons type prove 
nothing, in the absence of a thoroughly detailed 
analysis of the action of the steam throughout the 
turbine. In this turbine, since it is impracticable 
to vary the dimensions with each successive stage, 
some stages are being niuch under-speeded, whilst 
others may be over-speeded. When supplied with 
superheated steam, the total range of expansion is 
lessened, since the volume of the superheated steam 
is considerably greater than that of saturated steam 
at the same pressure ; so that it would appear quite 
possible that the average speed of the steam in each 
section would vary less from its average value than 
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when saturated steam is used. Pending a more 
detailed comparison of the two cases, conclusions 
based upon the performance of the Parsons turbine 
should be held in suspense; and, moreover, we have 
not yet seen any figures brought forward showing 
that the gain by superheat is in excess of that 
dhocvsiioalin due, when allowance is made for the 
fact, now thoroughly established, that high-pres- 
sure steam has a much higher specific heat, at 
least with moderate degrees of superheat, than was 
commonly supposed. 

Obviously, Fittle light on the point as to the 
relative friction losses with high-pressure and low- 
pressure steam can be obtained from a study of 
the rate of loss in different parts of the same 
nozzle. As Professor Osborne Reynolds showed 
many years ago, fluid friction grows by what it 
feeds on, and in one and the same pipe it is quite 
possible to have an entirely different. rate of loss 
at different points. The vortices set up at the 
high-pressure end of a nozzle will therefore tend 
to increase the fluid friction at the low-pressure 
end, so that no fair comparison of the fluid friction 
at the two points is ible. 

In conclusion, we do not think Professor Thomas’s 
work will prove of any great assistance to those 
anxious to learn something as to the actual propor- 
tioning of steam-turbines, and it is equally deficient 
in information as to practical details of construction. 

Mr. Stuart Garnett’s work comes into quite a 
different category from the volumes already dealt 
with, being merely intended to give the casual 
reader some idea of the nature of the new (old ?) 

rime-mover to which he sees frequent reference in 

is daily paper. From this standpoint, the volume 
is excellent, but, naturally, it is not intended for 
the student or the expert. The volume is divided 
into two sections, the first dealing with water-tur- 
bines, and the other with the steam-turbine, each 
of which is prefixed with a capital historical sketch 
of the process of development. The book is almost 

wholly descriptive, theory being touched on with a 

very light hand ; the letter-press is elucidated by 

numerous engravings. It will undoubtedly prove 
useful and interesting to that numerous class who 
take an intelligent interest in things mechanical 
without any desire of actually becoming masters of 
any particular branch. 
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VIADUCT OVER THE RIVER BARROW 
NEAR WATERFORD. 
(Continued from page 718.) 

ConTINUING our description of this interesting 
structure, we may now deal with the live-roller 
ring which is carried on the girder frame-work 
described in the immediately ‘preceding chapter. 
The engraving on page 777 (Fig. 104) gives a clear 
idea of this ring, and of the centre pivot around 
which it rotates. The ring is further illustrated 
in detail on page 781 (Fig. 111). 

The pivot (Figs. 105, 106, and 111) is of cast steel, 
of conical section, hollow, the metal being 1} in. in 
thickness. The diameter at the top of the pivot 
is 1 ft. 6 in., at the base 3 ft., but the base-plate 


d|is 4 ft. 


The line of the cone is indented, as shown on 
the section, Fig. 105, in order to form parallel 
bearings around the complete circumference for 
co ee a ring-plate, to which are connected the 

ial rods extending to the rollers. The pivot 
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casting practically forms the axle, and at the outer 
end of each rod, forming, so to speak, the spoke, 
there is an arrangement for adjusting the length of 
the rods. For this purpose the rods are in two 
lengths, joined together by a sleeve-nut working 
on the threaded portion of the two abutting ends, 
as shown in the detail in Figs. 107 and 108. The 
rods, which are of wrought iron, are bolted to 
the ring-plates. Between the casting and the 
pivot there is a phosphor-bronze bush. As shown 
on the plan, Fig. 106, there are two sets of rings 
retaining the radial rods in position. One, the inner, 
consists of a single angle-bar, with clips and bolts, 
The other, between the sleeve-nut and the rollers, 
consists of two angle-bars with cast-iron blocks 
grasping (see Fig. 109) the square shank of the 
roller axle, and so preventing any rotation of this 
axle due to friction or otherwise. 

On the outside of the roller axle a ring is formed 
of links with ferrule washers, against which the 
nut is screwed, so that any link can readily be 
taken off as soon as the ferrule is withdrawn, and 
either the axle or the roller withdrawn, or re- 

laced, without interference with adjacent parts. 

his arrangement allows of the outward pressure 
due to the cone of the rollers being taken up on the 
solid forged collar of the axle, and at the same time 
there is adjustment in all other parts. The rollers 
are of wrought steel, 16 in. in effective diameter and 
10 in. in width. The live ring and rollers are 
arranged so that the top of the rollers and the 
bearing-plates are level, the taper being taken out 
at the bottom. The Stauffer system of lubrication 
is adopted as shown in Fig. 107, with its removable 
cap to hold the solidified oil and force it into the 
bearing. 

The cast-steel treads and the cast-iron beds for 
the live ring were sent in sections from Glasgow, 
and erected in position on the site. The cast- 
steel treads for the rollers were fitted into the cast- 
iron bed, to which was bolted the rack, the whole 
being secured by 1-in. bolts to the girder frame- 
work, described and illustrated in our previous 
article. The levels were adjusted by wedges placed 
at regular intervals around the circle, and after- 
wards the intermediate spaces were packed with 
rust cement. 

On the tops of the rollers a circular girder was 
next built. This is known as the ‘‘ drum” girder, 
the cast-steel tread being bolted to the under side of 
this drum girder, as shown in Fig. 124 on our two- 

e plate. This drum girder, which is 23 ft. 4 in. 
in diameter, is illustrated in detail, along with 
the girders of the swing-span, by Figs. 113 to 
130. It constitutes a circular support between 
the swing-span and the top of the live rollers, and 
there is included in the structure a series of girders 
connecting this circular support with 4 central 
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VIADUCT OVER THE RIVER BARROW, NEAR WATERFORD. 
CONSTRUCTED BY SIR WILLIAM ARROL AND CO., LIMITED, ENGINEERS, GLASGOW. 
(For Description, see opposite Page.) 
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framework carrying the steel pivot-ring (Figs. 105 
and 110) fitted with a phosphor-bronze liner, which 
can be withdrawn and renewed if worn. This ring 
conveys no weight to the pivot, but transfers all 
lateral pressure. 

The drum girder is 2 ft. 8 in. deep over all, is of 
the single-web type, with flange-plates over the top 
and bottom angles; stiffenersand gussets strengthen 
the webs. On the top of the girder is a cover of 2-in. 
plating all round, with holes for drainage purposes. 
The plating was covered with asphalte to a depth of 
lin. It will be noted that there are two riveted 
steel brackets on the drum girder for supporting 
the shafts and pinions used in rotating the swing- 
ing span. The bottom boom of the main girder is 
bolted to the circular drum by 1}-in. bolts, as 
shown on the plan of the drum girder (Fig. 119). 
The distributing girders (Figs. 124 to 130) are of 
the plate type; but lattice-work is adopted in the 
girders radiating to the main circular member of 
the structure (Fig. 118). Fig. 119 is a plan on the 
top of the drum without the cover plating ; Fig. 123 
is a section of the drum showing the plating at- 
tached ; Fig. 121 is also a section of the drum, show- 
ing the connection between the drum and the distri- 
buting girder ; Fig. 118 shows the radial girders and 
pivot ring. Though not shown on the drawing repro- 
duced, all places where water might lodge have 
been filled up with tar-concrete, coated with 
asphalte, and drainage-pipes provided. Fig. 125 
is a sectional plan rl the drum and girders 
showing the pivot. 

Having described the live rollers and their path 
and the girder-work, which transmits the weight 
of the swing-span to the rollers, we turn to the 
swing-span itself; and of this detail drawings 
are reproduced on our two-page plate. This 
swing-span is 214 ft. 6 in. long, and in the 
centre is of a maximum height of 30 ft. over the 
angles. The top boom tapers down to 20 ft. over 
all, near to the ends, where there is a raking-post, 
as shown in the elevation (Fig. 112). With the ex- 
ception of the centre lengths of the bottom boom, 
both top and bottom members are 1 ft. 4 in. deep, 
and the width in both cases is 2ft.1} in. The 
posts are of similar section to those in the case of 
the ordinary span already described, and the details 
are reproduced along with the elevation (Fig. 112). 

When the bridge is in position for traftic the 
two arms of the swing-girders do not act entirely 
as continuous girders, as the main girders are con- 
structed without bracing to carry the shear from 
one span to the other, the light diagonals between 
the centre posts being only for the purpose of check- 
ing the vibration from the railway traffic and from 
the gear in the machine-room. This remark also 
applies to the sloping members between the ver- 
ticals and raking struts. The portion of the booms 
in the centre bay take up the full tension and com- 
presion due to the load when swinging ; and, when 
closed and blocked, ready for the passage of the train, 
there is an upward reaction of 10 tons per bearing, 
which prevents any rising of the ends when the far 
span is loaded with a train. The 14-in. ties of 
this span are braced with lattice-bars 2} in. by in. 
With the exception of about 99 ft. 6 in. of the 
bottom members of the central part, which is of 
the trough form, the top and bottom members are 
built of side-plates and angles, with 2-in. by §-in. 
lacing- bars at the top and bottom. 

The two main girders are spaced at 16-ft. 6-in. 
centres, as is the case with the girders of the fixed 
spans. The cross-girders are laid at every post— 
namely, at intervals of 19-ft. 6-in. centres on 
the swinging span, and at 18-ft. centres on the 
fixed - These cross. girders are 2 ft. 9 in. deep 
over all, and are built up of ordinary web-plat- 
ing riveted to the booms and posts with knee 
triangular brackets. An angle-stiffener is put in 
between the rail-bearers at half distance between 
the cross-girders, as shown on the plan (Fig. 
113), and bottom lateral bracing is fixed to this, 
as shown. The rail-bearers are 2 ft. 6 in. 
deep, and rest on the bottom flange of the cross- 
girders, and are riveted to the webs. On these 
rail-bearers there are 10-in. by 3-in. by ?-in. 
channels, forming the floor, and carrying the oak 
blocks, &c., for the permanent way. These chan- 
nels aro filled in between the sleeper-blocks with 
tar-concrete, worked to a camber to throw off 
the rain. The channels are at 1-ft. 4-in. centres. 
The end channels on the swing-span, and at the 
ends of the fixed spans next adjoining, are curved 
to suit the radius of the circle, =107 ft. 1 in., 


described by the span when swinging. On one ' 





side a service foot-path has been formed, although 
not shown on the section (Fig. 116). On both sides 
there is a hand-rail constructed of longitudinal 
angles and intermediate flat bars, with vertical 
bars at intervals, the height being 4 ft. 6 in. above 
rail-level. This construction applies to the whole 
of the length of the bridge, with the exception of 
the piers, where the hand-rail is recessed to form a 
refuge. 7 

In the centre panel of the swing-span a girder 
carries the floor of the machine-room, as shown 
in Fig. 112. This is a web-girder parallel with 
the main girders, and supports floor-joists. In this 
machine-room all the gear connected with the turn- 
ing of the bridge is located. On the top of the 
posts forming the central panel, and between the 
top booms, there are channel-beams carrying the 
floor of the look-out cabin, which itself is built of 
angles and plates lined inside with wood. In this 
cabin there are located the levers, not only for the 
signalling gear, but also those for operating the 
bridge. 

Telegraphic and telephonic connection is made 
with the land on each side of the bridge. On the 
ends of the fixed span adjacent to the swinging 
bridge two lattice-posts have been erected, the 
tops of which are about 90 ft. above the rail-level. 
These are shown in the general elevation of the 
bridge, Fig. 2, page 674 ante. They carry a $-in. 
wire-rope, which is carried over sheaves to the 
top of the post, and down to hand-winches at its 
base. By this means the ropes can be lowered 
for attaching the protected telegraph and tele- 
phone wire, and afterwards raised into position 
and made taut by the winches. There are down- 
wire ropes of a lighter description, one at the centre 
leading into the top of the cabin, and one leading 
down near each post on to the girders. Attached 
to these wire ropes are the telegraph and tele- 
phone wires. By this means communication is 
kept between the signal-cabins on each side of the 
bridge, and the attendant in the signal-cabin over 
the swing-span, whether it is open or closed. 

The wrought-iron lattice-posts are supported in 
seats fixed to the portal bracing at the ends of the 
fixed spans, and they are so arranged that they can be 
lowered at any time in order to facilitate the repair 
of the posts. Platforms and ladders are, of course, 
provided for access to the machine-roum and signal- 
cabin. 

The bottom bracing of the swing-span is some- 
what similar to that in the case of the ordinary 
fixed span, but is heavier, as is shown in Fig. 117 
on page 780. 

(To be continucd.) 








THE R.AS. TRIALS OF SUCTION-GAS 
PLANTS. 

Wuitst undoubtedly our manufacturing engi- 
neers have greatly aided the work of the Royal 
Agricultural Society in the past, the debt has been 
very fully repaid by the many occasions on which 
this society has instituted and carried through 
important competitive trials of new devices of every 
description. Until the date of their first steam- 
engine trials in the ’seventies, at Cardiff, very few 
people had other than the vaguest notion as to the 
economy actually attained with the common agricul- 
tural engine. At Newcastle, in 1887, a similar series 
of trials were made, and the results obtained were 
of the highest interest and showed a remarkable im- 
provement in the efficiency of this type of engine 
since the previous trials. Following this we had 
the introduction of the oil-engine, and so soon as 
this motor had made good its claim to be taken 
seriously as a serviceable and convenient source 
of power, the society arranged for a series of 
trials, which proved most instructive. Hence it 
was quite in accordance with the prior history of 
this great association that it should this year arrange 
for a thorough test of the capabilities of the suction- 
gas producer now coming into such general favour. 

Many years ago the late Sir Frederick Bramwell 
predicted that by the middle of the present century 
the steam-engine would be relegated to museums, 
its place being taken by the internal-combustion 
engine. In view of the persistency with which a cer- 
tain, and by no means small, class of manufacturer 
still provides the power he requires by a ‘‘ steam- 
eater” put in 50 to 70 years ago by his grand- 
father, we are a little less sanguine than the prophet 
above named as to the proximate disappearance of 
the steam-engine from our industrial life ; but it is 
at any rate certain that the change prognosticated 





has been materially hastened by the development 
of the suction-gas producer. We use the term 
** development,” rather than that of ‘‘ invention,” 
as better describing the slow succession of steps 
in advance which have ultimately given us this 
simple and economical method of providing a fuel 
suitable for use in an internal-combustion engine. 

The earliest forms of producer were introduced 
for supplying a gaseous fuel for steel-melting, their 
introduction being due to the late Sir William 
Siemens. These early producers consisted simply 
of a fire-grate on which coal was burnt ina very 
deep bed. The air could enter through the fire- 
grate only, and, as a consequence, any carbon di- 
oxide formed whilst the air passed over those por- 
tions of the fuel near the inlet was, if it came in 
contact with the upper layers of hot carbon, reduced 
again to carbon monoxide, which thus constituted 
the bulk of the combustible portion of the gas pro- 
duced. Obviously this gas also contained all the 
nitrogen of the air which passed through the furnace, 
so that of its total bulk very little over one-third con- 
sisted of combustible matter, an average analysis 
showing about 8 per cent. H, 24} per cent. CO, 
and 24 per cent. Marsh gas, whilst the remainder 
consists mainly of nitrogen, with the addition of a 
certain amount of CO,. It will be seen that in this 
process of gas-making the gas produced has a less 
calorific value than the solid fuel from which it is 
obtained, since the formation of carbon-monoxide 
constitutes one stage in the process of complete 
combustion of the solid fuel. This feature is 
characteristic of all producer-gas, the loss in- 
volved being, with Siemens gas, not less than 
30 per cent. of the heat theoretically available 
in the solid fuel; yet, in spite of this the use of 
producer - gas effects an actual economy of the 
fuel required, both in metallurgical operations and 
in power production. In the former case the eco- 
nomy results from several factors. Thus almost any 
kind of cheap and poor fuel may be used to produce 
the gas ; secondly, this gas, by being passed through 
regenerators, may have its temperature raised before 
it enters the furnace where it is burnt, so that less 
of it is needed to produce there the necessary ten:- 
perature than would otherwise be required ; and, 
finally, it is possible to burn it in the furnace with 
the addition of but little more than the amount of 
air theoretically necessary for combustion, whereas 
where high temperatures have to be obtained by 
means of solid fuels a very large excess of air has 
to be supplied. 

In power production the advantage of using pro- 
ducer-gas lies in its cheapness, as compared with 
retort-gas, even although a somewhat high-priced 
fuel has to be used when the producer-gas is 
to drive an internal-combustion engine. Siemens 
gas, as made at the large steel works, is totally un- 
suited for this purpose. It is loaded with tar and 
dirt, which would make havoc with the valves and 
cylinder of the engine. Moreover, it is very slow 
in ignition, due to the low content of hydrogen. It 
has, moreover, a low calorific power, and its forma- 
tion, as already stated, involves the loss of nearly 
one-third the heat energy of the solid fuel from 
which it is produced. By mixing steam with air 
entering the producer, this loss of heat energy can 
be reduced. In this case, a reaction takes place be- 
tween the hot fuel and the water, hydrogen being 
liberated, and carbon-monoxide formed. This is 
essentially the process introduced in 1878 by Mr. J. 
Emerson Dowson, who made a combination of the 
methods of manufacturing Siemens gas and water 
gas. This invention may be considered epoch- 
making, as being the origin of all the subsequent 
remarkable developments of power production 
from gaz pauvre, as our French friends denote all 
varieties of gas having low calorific values. The 
introduction of the steam has a further advantage 
in reducing the percentage of carbon-monoxide 
present, the formation of which involves, as stated, 
the wasting of one-third the calorific value of the 
carbon contained in the gas. With the Dowson 
producer the heat value of the resulting gas is only 
some 10 per cent. less than that of the fuel sup- 
plied to the producer. ; 

- The original Dowson producer plant was, with 
its accessories, a somewhat complicated piece of 
apparatus. It consisted of the producer proper, 
which was a cylindrical vertical chamber lined 
with firebrick, having a grate and the bottom to 
support a deep bed,of fuel, below which, again, 
was a closed ashpit, into which air was forced by 
a steam-jet supplied from an independently fired 
boiler, and this steam, passing up through the fuel 
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along with the air carried in by it, was decomposed! 
with the production of free - eo and carbon- 
monoxide, as already explained. The air pressure 
in the ashpit, it will be seen, was necessarily 
greater than that of the outside atmosphere, hence 
such plants have been called ‘‘ pressure” pro- 
ducers. 

The gas, after leaving the producer, passed 
through a set of cooling-pipes ; then, through an 
hydraulic seal, it entered the bottom of a coke 
scrubber, and thence into a sawdust scrubber, in 
which any traces of tar not removed by the water 
spray in the previous scrubber were retained. 
In commercial work production of this tar is further 
limited by the fact that anthracite is almost 
invariably the fuel used, though coke has been 
employed in some instances. With bituminous 
fuel the production of tar is so great as to require 
an inordinate expenditure on cleaning devices, 
which are, moreover, troublesome and unpleasant 
to operate. A gas-holder invariably forms part of 
the Dowson ‘‘ pressure ” plant, the accessories to 





forcing it through with a steam-jet, and thus made 
an important modification of Mr. Dowson’s method 
of working. About the same time a similar idea 
was patented by Messrs. Kérting Brothers, with 
the improvement of dispensing with the additional 
suction-pump, and letting the engine itself provide 
the suction necessary. This firm failed, however, 
to make the suggested procedure a success, and the 
Benier plants also proved troublesome in working. 
Messrs. Korting, indeed, were insufliciently bold, 
as the event has proved they would have been 
successful had they carried their innovations far- 
ther, and abolished the gasholder as well as the 
steam-boiler and steam-jet. This gasholder, essen- 
tial when the plant is being operated under pres- 
sure, becomes actually pernicious when the engine 
itself is to move the gas through the apparatus by 
suction. Obviously the volume of gas between the 
engine and producer must in this case be strictly 
limited, or the reduction of pressure following a 
suction stroke of the engine will be insufficient to 
produce a sharp enough draught through the fire. 
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which therefore occupy much more floor space and | 
cost much more than does the actual producer itself. 
In spite of this, however, the results obtained with 
the Dowson pressure plants have been so excellent 
from an economical standpoint that such plants have 
been very largely adopted, both here and on the Con- 
tinent ; and the whole credit of initiating the move- 
ment, which has led to the construction of gas- 
power plants aggregating many tens of thousands 
horse-power, is undoubtedly due to Mr. Dowson. 
This system was introduced in 1878, and for many 
years served as a model for numerous variants, 
differing in no essential features from the original. 
The first step forward was made by M. Benier, 
of Paris, who, instead of wasting the heat carried 
over by the gas from the producer by passing it 
through a cooling-pipe, conceived the idea of using 
this heat to generate the steam required to give 
the proper composition to the resultant gas, thus 
abolishing the boiler. The amount of heat avail- 
able was, however, insufficient to generate the 
steam at sufficient pressure to operate a steam-jet 
capable of maintaining the air pressure required in 
the apparatus, and M. Benier accordingly adopted 
the plan of sucking the air supply through the| 
apparatus by means of a suction-pump, instead of | 





Undoubtedly some of the earlier suction plants 
left much to be desired in the matter of reliability. 
The gas-engine is in its nature less trustworthy 
than the steam-engine, since it is not self-starting, 
and newcomers into this field of manufacture have 
generally some trying experiences in the matter of 
engines obstinately refusing to start. When, in 
addition to its own peculiar infirmities, the engine 
has added to it those arising from its being saddled 
with the duty of controlling the production of the 
gas it uses, the possibility of trouble is notably 
increased. Still, little by little, each weak point has 
been eliminated in turn, with the result that the 
small manufacturer can now generate the power he 
requires not only more cheaply than if steam were 
used, but with practically equal reliability. 

The repair bill is probably more than with steam, 
but there is, on the other hand, a great saving of 
labour. Small steam-engines of 50 horse-power, 
or so, often take from 4 lb. to 8 lb. of coal per 
indicated horse-power-hour, whilst a suction-gas 
producer will give one brake horse-power-hour for 
about i lb. of anthracite. 

One of the difficulties met with in the earlier 
plants arose from a failure to recognise that at low 
loads the quality of the gas should be reduced by 





cutting off part of the vapour supply. If this is 
not done, the fire will grow dead. The process of 
liberating the hydrogen from water by passing it 
over incandescent carbon requires a constant 
supply of heat, which in producers is obtained by 
admitting air as well as steam. The oxygen thus 
introduced burns a portion of the fuel, the heat 
thus liberated serving to keep the whole mass hot 
enough to decompose the steam. At low loads, 
unless the steam supply is reduced, the air ad- 
mitted will be insufficient, by its combination with 
the carbon of the fuel, to make good the losses of 
heat. 

If no provision is made to reduce the quantity of 
vapour in the manner stated, the engine, on being 
suddenly put to work at a low load after a heavy 
one, will, for some little time—so long as the tem- 
perature of the fire keeps up—be supplied with a 
particularly rich gas. This very fact will, by lead- 
ing to more ‘‘ cutting” out, still further lessen the 
quantity of air drawn through the fire, which, there- 
fore, in a very short time goes dead, and has to be 
restarted. As will be seen in the descriptions of 
the plants submitted to trial, which follow, several 
manufacturers make provision for this, reduction 
of the vapour supply being effected automatically. 

Where continuous running over long periods is 
desired, not, indeed, a very common requirement, 
provision must be made for enabling the fire to be 
clinkered during the run. For this it is essential 
that the plant shall be able to work, for a short 
time at least, with an open ashpit. Some French 
firms have so arranged matters that the plant runs 
normally under these conditions, but here, as will 
be seen from the detailed descriptions we give 
below, it is more usual to work with a closed ash- 
pit, and when clinkering a little water is allowed 
to drop on to the hot base of this, generating in 
this way sufficient steam to maintain the quality 
of the gas during the time necessary for cleaning 
purposes. 

By attention to these and similar details the 
suction-gas plant has undoubtedly been made as 
effective as itis simple. There is still some con- 
siderable difference in the proportions adopted 
by different makers. In the case of the plants 
tested last year at the Highland Show, Glasgow, the 
producers gave on an average 4 brake horse-power 
per cubic foot of the fuel space, but one gave as 
little as 2? horse-power per cubic foot, and another 
was rated at as much as 6 horse-power per cubic 
foot, though it failed to develop this figure on the 
trials. About 40 horse-power are obtained per square 
foot of grate area in English practice, but some 
makers use very much smaller grates than this. The 
depth of the fire varies much. It is often 18 in. to 
2 {t., but much smaller depths can be used, particu- 
larly if an automatic feed, such as that introduced 
by Mr. Griffin, of Bath, is adopted. Where fresh 
charges are introduced in bulk it is necessary that 
the fire should be at least 1 ft. deep, or the cooling 
effect of the fresh fuel will be too great. 

The supply of water necessary averages from 
4 to 1 gallon per brake horse-power, most of this 
being needed in the scrubber. 

The gas made in these suction-producers has a 
calorific value of 130 to 140 B. Th. U. per cubic 
foot, analysing about as follows :— 

Co, = r3 per cent. 

CO =18.6 
CH, = 16 

Il =17.6 

N =544 ,, 

Below we describe a number of the plants sub- 
mitted for trial at Derby, and in a future issue we 
shall give full details of the results observed. 


Tue Kynocu Suction Puant. 


In Figs. 1 to 3, annexed, we illustrate the suc- 
tion-producer made by Messrs. Kynoch, Limited, 
of the Lion Works, Witton, Birmingham. The 
plant consists of the generator A, a vaporiser F, 
a scrubber M, and an expansion chamber O. In 
starting the Ngee a fire is lighted in the 
generator A with wood and coal, and blown up 
by the fan shown to the left in Fig. 1, the pro- 
ducts of combustion passing away through the 
vaporiser, and thence up through the central 
pipe, shown, to the valve I in the waste-pipe P, 
which is kept open during the process of starting 
up, and closed when the producer is in proper 
working order. It will be seen that before being 
able to escape the products of combustion fas: 
down the vaporiser, and therefore heat up it: 
external wall, which, as shown, has a spiral gutte, 
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SUCTION-GAS PRODUCERS AT THE DERBY TRIALS: 
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the colour of the flame, which should be 
ruby red when burnt at a blow-off cock fitted 
for this purpose, the engine can be started, and 
the outlet at I closed. The time needed for this 
is from fifteen to twenty minutes, depending on 
the size of the plant. The inlet at K being 
then opened, the fan may be stopped, and the 
engine will suck in the air it requires through 
K. This air, in passing through the vaporiser, 
becomes laden with moisture, and going through 
the fire, the mixture is tonverted into pro- 
n ducer-gas, which passes from the producer into 
the base of the scrubber M, where it pro- 
ceeds up through a thick bed of coke supported 
on the grating G, and kept moist by water from 
3 the sprinkler shown at N. Here the gas is cooled 
and washed, the wash-water, carrying any tar 
originally suspended in the gas, —— through 
ah the water-seal shown below the pipe H. From the 
top of the scrubber the gas passes to the expan- 
O sion box O, which merely serves to smooth out 
violent fluctuations of pressure, and thence to the 

engine. 


Tl 1 Suction Piant or THE RalLway AND GENERAL 
Eneingertnc Company, Limirep. 
| | The plant submitted by the Railway and General 
. & Sy gp Py Engineering Company, Limited, of the Midland 
a Engine Works, Nottingham, is illustrated in 
cegadirwsg, Garay tern) Figs. 4 to 8, page 784. It includes an engine 
= — t — rated at 20 horse - power when running, with 
Y TT Yi suction-gas, at 170 revolutions per minute. The 
Wy engine operates on the usual Otto cycle, and its 
general construction is clearly shown in Figs. 4 
to 6. As will be seen from Fig. 6, the inlet 
ee and exhaust valves open direct into the combustion- 
5 chamber, the inlet valve being —— in an _. 
_ 9. , . ¢ ‘ pendent casting fitted into a recess. is 
ae Pe can be readily withdrawn, allowing of easy access 


aa it, shown on an enlarged scale in| slide, the steam has to pass down into the-ashpit | to the exhaust valve below. A _ throttle-valve is 
Fig. 3. Water falling from the drip-pipe, there|and up through the fire, where it is broken up| arranged in the air-passage as indicated on the left 
shown, is evaporated, and the opening at K being! by the hot fuel, and yields a richer gas than/| of Fig. 6, whilst on the opposite side of the inlet is 


closed during these preliminary operations by a|is obtainable with air alone, as already ex-| placed the gas-valve, the chamber of this being 


Fig. 
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formed in the breech casting. A cock on the supply 
channel allows adjustment of the proportion of gas 
admitted. The governor works on the ‘‘alteration- 
of-mixture system,” the richness of the charge 
being diminished by reducing the lift of the gas 
valve as the load falls off. The speed of the 
engine is adjustable within certain limits by altering 
the tension of the governor spring.. A magneto is 
used for ignition Os eae A supplementary cam 
is fitted to ease off the compression at starting the 
engine. The cylinder has a hard metal liner, and 
is thoroughly water-jacketed. Special attention 
has been paid to the question of lubrication, sight- 
feed lubricators supplying the piston and small end 
of the connecting-rod, whilst ring lubrication is 
used for the big end and also for the main bearings. 
The engine operates with suction-gas supplied from 
a Dowson producer, the complete arrangement being 
fully shown in Figs. 7 and 8. It will be seen that, 
including all accessories, the space occupied measures 
only 20 ft. by 13 ft., and there is, nevertheless, 
ample space for access to the different elements of 
the installation. 


Tue Dowson Suction-Propvucer. 


The suction producer introduced by the Dowson 
Economic Gas and Power Company, Limited, of 
39, Victoria-street, Westminster, is represented in 
Fig. 9, page 785. Its special feature lies in the 
method adopted for charging the air entering the 
producer with vapour. Asshown in our engraving, 
a jacket surrounds the upper part of the producer, 
and this jacket is filled with broken coke or some 
similar material, and through the porous belt thus 
formed the air supply is drawn. A sprinkler 
arranged above this belt, as indicated, keeps it 
moist, whilst the heat passing through from the gas 
space at the top of the generator keeps it warm, and, 
as a consequence, the air in its passage to the fire 
becomes charged with moisture. The supply of 
water is regulated by a feeding device connected 
up, as shown on the left-hand top corner of the 
generator. This is a closed vessel fitted with 
a water inlet, an overflow pipe, and a connec- 
tion to the spraying-ring of the vaporiser. This 
latter connection opens into a bell inside the 
water-feeder, the level of the opening being just 
above that of the overflow, so that, unless the 
engine creates a suction, no water passes into the 
vaporiser. At each suction stroke of the engine, 
however, the pressure being reduced in the vapo- 
riser and its connections, the water rises in the 
belt above the level of the outlet, and thence falls 
down into the spraying-ring. In this way a certain 
proportionality is maintained between the supply 
of water and the load on the engine. The greater 
the number of suction strokes the greater the 
vacuum ia the bell, and the greater the supply of 
water to the producer. At low loads, on the other 
hand, the supply is diminished, and the engine, 
therefore, is supplied with a less rich quality of 
gas, an arrangement which, as explained in our 
introductory remarks, is essential to successful run- 
ning at light loads. 


Tue Fretpixc Propvucer. 


The special features of the Fielding producer, 
which we illustrate in Figs. 10 to 14, page 785, 
consist in the arrangement for water supply and in 
the method by which this water is converted into 
steam. The producer proper is shown at A, and 
is lined with firebrick. 

The air supply on its way to the fire-grate passes 
round the belt B formed in the sides of the hopper 
casting which surmounts the producer proper. The 
hot gases from the producer yield up a portion of 
their heat to this air-belt before they pass off by 
down-pipe C to the scrubber (Fig. 10). The air- 
supply thus receives a preliminary heating, and 
passes to the ash-pit down the side pipe C (Fig. 11), 
and thence to the centre of the rotatable table 
which supports the grate. The latter is simply a 
circular plate, with ribs on the lower side by which 
it rests on the rotatable table, where it is secured in 
such fashion that it turns with it. The air introduced 
at the centre, as stated, passes out between the ribs 
to the periphery, whence it escapes at the edge, and 
thence up-into the fuel. Any water it carries 
with it is vaporised and superheated on its passage 
between the fire-plate and the table. This water 
is introduced into the air-supply by a drip-nozzle, 
shown at E, Figs. 11 and 14, Pom which it falls in a 
series of droplets. A waste-pipe is provided imme- 
diately below the drip-nozzle, and through it the 


exceeds a certain velocity—that is to say, unless!rods can be introduced. Mica windows in the 
the engine makes a working stroke. In the latter |ashpit casing permit of the condition of the fire 
case the rush of air carries with it the spray of | being inspected at any time. 
water, which is then gasified, as already explained. | The generator body is built up of steel plates, 
As shown at F, the drip-pipe is adjustable, being and is lined with firebrick. It is fed through a 
mounted so that it can be deflected more or less | cylindrical valve, as shown, the hopper being filled 
from the water drip by means of the two studs and | with the valve turned 180 deg. from the position 
lock-nuts shown. Means are thus provided by | illustrated, after which the charge can be transferred 
which the supply of water to the fuel can be ad- | to the generator by rotating back the valve. After 
justed with great nicety, since the closer the lee | leaving the generator the gas is passed through a 
edge of the drip is to the jet the larger the quantity | scrubber containing coke, over which water is 
of water carried into the producer. With suction- | continuously sprayed, and finally through a drier 
gas plants the supply of water, as already stated|shown to the right in our illustration. This 
supra, has to be reduced at light loads, or otherwise | consists of a cylindrical vessel, in which a 
the fire will get dull, and it will be seen that the| mass of wood fibre is enclosed between two per- 
device just described automatically effects this re-|forated plates hung on a central rod, as shown, 
duction in the supply. so that the whole can be quickly removed 
The fire-plate being maintained at a very uniform|and replaced when desired. The starting-fan 
temperature by the arrangement for air supply above | shown to the left is claimed to be of unusually 
described, is not subject to local overheating, which | large capacity ; its shaft runs on ball-bearings. In 
has the effect of causing any clinker present to be-| starting up the fire is blown for a few minutes, 
come firmly adherent. The plate is further pro-| following which water is turned into the coil, 
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Fic. 15. Tar Mersey Encine Works Compayy’s Gas-Propvucer. 


vided with projecting studs on its upper surface, 
which serve to break up the core when the table is 
rotated. This latter operation is effected from the 
exterior of the producer casting by means of bevel 
gearing, teeth being cast on the lower face of the 
supporting table, as shown in Fig. 13. 


PLANT OF THE Mersey ENGINE Works 
Company. 


In the suction producer made by the Mersey 
Engine Works Company, of Sefton-street, Liver- 
pool, an air-jacket surrounds the generator, as 
shown in Fig. 15, and through this jacket is drawn 
the whole of the air supply when the apparatus is at 
work. A peculiarity of the producer is the method 


tity of vapour, part of this supply being evaporated 
by means of the heat carried over into the down pipe 
by the gas cn its way to the scrubber. To this end 
the pipe is wrapped round with fibrous material, 
over which water is allowed to trickle from the cock 
shown atA. The fibre absorbs the water and offers 
a large surface to the hot pipe, so that there is a 
very efficient evaporation. Any further supply of 
vapour required is provided by passing water 
from the tap at B through the coil shown sur- 
rounding the hopper in the generator. Any surplus 
which may remain unevaporated after passage 


shown,‘and thence through the horizontal spout on 
to a hot plate in the ashpit, where it is evaporated 
by heat radiated from the fire-grate. This grate, 





whole of the flow passes unless the air-current 





it will be seen, is conical in form, and gaps are left 
in it at front and back, through which clinkering- 


by which this air is supplied with the requisite quan- | 


through this coil falls down the vertical pipe | 


| whence it is delivered in a heated condition on to 

the evaporating plate at the bottom of the gene- 
rator, where it is converted into steam. The 
chimney-valve is next closed, and the engine 
started up, after which the water is turned on to 
the fibrous packing of the down-pipe, which in a 
few minutes becomes hot enough to generate most 
of the steam required. The supply to the coil is 
then adjusted to suit the load on the engine. The 
makers claim that with this arrangement much less 
time is needed to start up the plant than where it 
is necessary to get a vaporiser hot before the pro- 
ducer will generate suitable gas. Further, by 
turning the water full on to the coil, the doors may 
be opened without injury to the quality of thie gas, 
| thus enabling the fire to be clinkered at full load, 
|and the plant to be run continuously day and night 
for an indefinite period. This becomes possible 
because the increased supply of water, after being 
heated in the coil, falls down through the spout 
into the ashpit, where the heat is sufficient to turn 
\it into a relatively large volume of superheated 
| steam, which is then drawn through the fire along 
| with the air entering through the doors removed 
'for clinkering purposes, and thus maintains the 
| quality of the gas. 





Tue Duppripce Propucer. 
The producer made by the Dudbridge Iron Works, 
| Limited, Stroud, Gloucester, is represented in 
Figs. 16 and 17, page 787. As shown, this is of the 
wet-bottom type, the water supply, after a pre- 
liminary heating in the annular space surrounding 





the down pipe, passing through the funnel shown 
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into a water-tank below the fire-grate. The air 
supply is drawn in through the holes shown at A, 
Fig. 16, just above the water surrounding the down 
pipe. It carries with it any steam generated, and, 
passing round the belt formed in the casting at 
the top of the producer, picks up a further supply 
of vapour from water entering at B, and passes 
down by the pipe shown on the left into the ashpit, 
where it takes up with it through the fire yet 
more water-vapour, generated from that at the 
bottom of the ashpit. Clinkering can be done 
whilst running, through either of the two holes in 
the top of the generator, shown on the plan, there 
being sufficient space for the passage of bars be- 


tical with that illustrated and described in our issue 
of November 29 last. The engine has a cylinder 9$ in. 
in diameter by 15 in. stroke, and is designed to give 
154 brake horse-power when running, with suction 
gas, at 220 revolutions per minute. There are two 
fly-wheels, each 5 ft. in diameter by 6 in. face, and 
weighing 14 cwt. each. The belt pulley is 39 in. 
in diameter by 11 in. wide. Particular attention 
has been paid to the matter of lubrication. The 
main bearings are 7? in. long, and are fitted with 
chain lubricators, and the crank-pin has ring lubri- 
cation. An oil-trough round the engine catches 
any waste oil. A special feature of the engine is 
the variable timing gear with which it is fitted. 





tween the sides of the hopper and the walls of the 


This was fully described in our previous article, 
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Fics. 16 anp 17. Tue Dupsrince Iron Works Gas-Propucer. 
producer. Normally, these holes are, of course, | and provides a means of adjusting the ignition with 


covered over. The fire can, moreover, be poked 
through holes in the fire-door, covered at other 
times by sliding-plates. Further, the whole of the 
feeding ‘‘lock ” is arranged to pivot round the large 
vertical stud shown on the right in Fig. 16, so 
that when the generator is cold a large area is 
open for access to the fire-grate. Ashes or clinker 
can be withdrawn through the fire-door, which 
extends both above and below the grate, as shown 
byt he dotted lines in Fig. 16. 

'he gas produced passes into the scrubber through 
4 water seal as indicated, and from the top of the 
‘crabber into an expansion chamber below the 
floor level, and it is from this chamber that the 
engine takes its supply. 


Tae Davey, Paxman Propucer. 


plant submitted by Messrs. Davey, Paxman, 
-» Limited, of Colchester, is practically iden- 


The 
and Co 








great accuracy and equal readiness. The engine is 
designed to work with a compression of 135 lb. abso- 
lute. It is started by means of compressed air stored 
in a receiver, which is pumped up by the engine itself, 
it being sufficient for this end to simply open a by- 
pass from the combustion-chamber to the receiver. 
The producer is represented in Figs. 18, 19, and 20, 
page788, where A represents the generator and B the 
scrubber. The generator is an iron shell lined with 
fire-brick, behind which comes a backing of sand, 
which takes up any difference in the expansion of 
the fire-brick and shell, as well as serving as a non- 
conductor. The coke or anthracite is supported by 
a fire-grate C mounted on a pivot as shown, around 
which it can be rocked to loosen clinker, by means 
of a handle extending outside the casing. Access 
to the grate and ashpit is readily obtainable by 
the doors shown, that for the grate having a sight- 


| pany, 


fire can be seen when desired, The boiler D is of 
cast iron, and is mounted above the brick-work as 
shown in Fig. 18. In working it is kept half full of 
water, and air drawn into the generator on each 
suction-stroke of the engine, passes over the surface 
of this water on its way to the fire-grate, becoming 
thus saturated with vapour. The ‘‘lock” by which 
the fuel is fed into the generator is shown at E, 
Fig. 18. It has double doors, and when the upper is 
removed it can be filled with fuel, and then the cover 
being replaced, this fuel is lowered into the producer 
by dropping the lower door. A funnel F directs this 
fuel towards the centre of the generator, and thus 
serves to keep open an annular e, in which 
the gas generated can collect. The scrubber B is 
filled with coke, kept damp by water distributed by 
a sprinkler G. After passing up through this 
scrubber the gas escapes through the central pipe 
H to the engine. The hand-fan shown at K is used 
in starting up the producer. 


Tue Trias. 


The preliminary trials commence to-day, and the 
final trials on Monday next. The following is a 
list of the firms which have entered, though we 
believe that actually there will be some absentees, 
owing to an insufficiency of time for the comple- 
tion of the plant intended to be submitted :—The 
Campbell Gas-Engine Company, Limited, Halifax ; 
Messrs. Crossley Brothers, Limited, Manchester ; 
Messrs. Davey, Paxman, and Co., Limited, Col- 
chester ; the Dowson Economic Gas and Power 
Company, Limited, London ; the Dudbridge Iron 
Works, Limited, Stroud ; Messrs. Fielding and 
Platt, Limited, Gloucester; Messrs. E. 8. Hind- 
ley and Sons, Bourton ; Messrs. Kynoch, Limited, 
Birmingham ; the Mersey Engine Works Com- 
pany, Liverpool; the National Gas-Engine Com- 
Limited, Ashton-under- Lyne; Messrs. 
Newton Brothers, Derby ; the Railway and General 
Engineering Company, Limited, Nottingham. 

The regulations governing the competition pre- 
scribe that the plant shall consist of a producer 
and engine developing from 15 up to 20 horse- 
power asa maximum. The full-load trial will last 
nine hours, when the plant will be shut down for 
the night, but must be started again next morning. 
The no-load trial is to last two hours. At the con- 
clusion of the competition a gold medal and a silver 
medal will be awarded by the Society to the makers 
of the plants placed first and second by the judges. 





CANADIAN ANTHRACITE.—A discovery of anthracite 
coal in Canada was recently announced to the Ontario 
Legislature by the Minister of Mines. It appears that 
extensive beds of anthracite exist on the Hudson Bay 
slope, ir the neighbourhood of the Albany, 





A Moror Lire-Boat.—Messrs. J. I. Thornycroft and 
Co. have recently constructed at their Chiswick yard a 
motor life-boat, built for the Newhaven station, to the 
order of the Royal National Life-Boat Institution. The 
boat is 37 ft. long and 9 ft. 3 in. wide, and is fitted with a 
24-horse-power Thornycroft motor. An official trial of 
this boat took place in the Thames on June 7, under the 
superintendence of Captain Nepean, chief inspector of 
life-boats. The average speed was 7.3 knots with all 
equipment on board as for service, ballast being added to 
make up weight equivalent to that of a full crew. It will 
be remembered that Messrs. Thornycroft have previously 
constructed and engined more than one life-boat propelled 
by steam machinery; but considerable advantages are 
claimed for the substitution of an internal-combustion 
motor for a steam-engine and boiler. Sir Edward Birk- 
beck and several members of the Royal National Life- 
Boat Institution attended the trial. 





Tue Kine Epwarp VII. Sanatorrom, Mipuvrst.— 
The engineering plant of the sanatorium consists of two 
Lancashire boilers, each 30 ft. ong ane 7 ft. 6 in. in dia- 
meter, built by Messrs. Galloway Brothers, Manchester, 
for a working ame of 160 1b., and fitted with a Green’s 
economiser. The electric generating installation contains 
three combined sets, each comprising a Willans and 
Robinson compound high-speed engine, capable of deve- 
loping 48 brake horse-power at 150 lb. pressure and a 
—_— of 470 revolutions, coupled to a compound-wound 

ynamo, by Messrs. Newtons, Limited, Taunton, giving 
250 volts and 100 amperes, both for light and power. The 
system of heating by open fires has been selected on 
account of cheerfulness for the recreation rooms, private 
sitting rooms, &c.; hot-water heating by radiators for the 
corridors, bed-rooms, &c.; and by a special system of floor 
warming for the dining-hall and chapel. The heating 
and hot-water service are carried out on the forced circu- 
lation system. The laundry contains the usual plants, 
and an electric ironing-machine, the iron being heated by 
current ins of by gas. Mr. E. R. Dolby, M. Inst, 
C.E., has acted as consulting engineer for the complete 
installation. Messrs. Doulton and Co., Limited, have 





hole cast in it, through which the condition of the 


supplied and fixed the whole of the sanitary fittings. 
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THE “DEY” TIME-REGISTER. 


AmonG business people there is, perhaps, no factor 
more conducive to success than a realisation of the 
truth contained in the well-known saying, ‘‘ time is 
money.” This old maxim is found to be so universally 
true that most mechanical inventions may be said to 
have for their object the attainment of certain desired 
results by the least expenditure of time. In the case 
of the employment of labour, it is not difficult to see 
that, where fr numbers of men are concerned, even 
a small amount of time lost by each man during the 
day mounts up toa very considerable figure at the end 
of a week; hence the attempts that have been made 
by mechanical means to keep a check on the time at 
which the workmen arrive at, and leave the works. 
Faced as the employer is by labour problems, strikes, 
labour unions, and legislation, which every year leave 
him less of a free agent in the management of his own 
affairs, it is quite legitimate for him to adopt any 
system by which he can prevent waste of time among 
his employés. Again, since the tendency is constantly 
to shorten the hours which constitute a legal day’s 
work, it becomes more and more necessary that the 
workmen shall be punctual, and receive pay only for 
the time that they are actually at work. To exercise 
this check many devices have been invented, with 
varying results as to efficiency, and it is one of these 
—the ‘‘ Dey” time-register, which appears to have met 
with great success—that we describe, the machine 
being illustrated on the opposite page. 

Described generally, the apparatus is one by means 
of which, no matter in what order the employés arrive 
at or leave the works, their numbers are registered in 
consecutive order on a time-sheet, with ‘all the regis- 
trations for the day or the week, printed in bold type, 
showing the exact hour and minute at which the men 
come in or go out, and the records are in one line 
opposite each man’s number. The record thus obtained 
can be examined at any time through a window at 
the side of the machine, and the presence or absence 
of an employé can be ascertained at a glance. As each 
record is taken by the machine, a gong is sounded as 
an indication to the time clerk. The apparatus cannot 
be tampered with, and the printing arrangement can 
only be put either in or out of operation by the person 
authorised to do so. The ribbon which inks the type 
requires no attention for twelve months, when it 
should be changed. One advantage of the machine.is 
that when the daily time-slip leaves the register it is 
ready for the wages-book, and can be pasted therein. 
The weekly combined time and wages sheet gives the 
actual time worked for a week, with columns for total, 
rate, and wages due, and therefore dispenses with time 
and wages books, and no transcribing of any kind is 
necessary. It is claimed that the ‘‘ Dey” recorder is 
the only one capable of registering the time in this 
complete form, and saves, it is said, about 90 per cent. 
of clerical labour, and cost of time and wages books ; 
no keys, checks, or tallies are used, and there is 
nothing to be lost or stolen. The instrument is com- 
plete in itself, the simple action of pushing a pointer 
into a hole opposite the employé’s number, prints the 
time and rings a bell to denote that his time has been 
properly registered. 

This register is an instance of the direct class of 
time-saving inventions. It records the time in a 
permanent manner whenever desired, thus enabling 
employers of labour to check waste of time. This states 
the case broadly, as, obviously, details vary according 
to the requirements of different businesses. 

The register consists essentially of two separate 
operative sections. The first is the timepiece or clock, 
and the other the mechanism for recording the time it is 
desired to register. The clock used on these registers 
is of the kind known as the ‘‘ English Fusee Clock,” the 
** Fusee” being used because of its good effect on time- 
keeping. It is, as is well known, a spirally-grooved 
pulley of varying diameter, interposed between the 
barrel and the centre pinion, for the purpose of con- 
verting the varying force of the main spring into a 
constant pressure at the centre pinion, and a clock fitted 
with it keeps time equally well whether freshly wound 
or nearly run down. 

A general external view of the register is shown in 
Fig 1, while Fig. 2 shows the mechanism more in 
detail ; and in order to describe the action of the 
apparatus more clearly we ‘vill refer to those details. 
Fig. 2 shows the arrangement as it appears with the 
wood casing removed. There is no occasion for us to 
describe the clock fitted to the instrument, further 
than to state that it is one of first-class construction. 
It is, however, not of immediate interest, so may be left. 
The actual mechanism by means of which the times when 
the workmen enter-and leave the works are recorded 
is the novelty of the apparatus, and not the clock. 

It will be seen on reference to Fig. 2 that, attached 
to the centre spindle which carries the minute hand of 
the clock, is the minute + etme A, the connection 
between it and the clock being a system of jointed 
levers B, which allows movement of the type-carriage 
C to or from the clock, and also allows to C the small 
vertical motion necessary to bring the type-wheels 





SUCTION-GAS PRODUCER 


AT THE DERBY TRIALS. 


CONSTRUCTED BY MESSRS. DAVEY, PAXMAN, AND CO., LTD., ENGINEERS, COLCHESTER. 
(For Description, see Page 787.) 


down on the paperdrum D. By means of this arrange- 
ment the minute type-wheel A always remains in 
unison with the centre pinion of the clock, and revolves 
once in each hour. On the periphery of the minute 
type-wheel, a detail of which is shown in Fig. 3, are 
raised numbers from 1 to 60, as may be seen on our 
engraving. The wheel only records minutes, and, 
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| being in constant motion, it'is quite clear that the 
type cannot be in the correct position for printing 
between each minute. To obviate this disadvantaze 
an ingenious arrangement has been devised in se 
shape of a steel knife-wheel E, Figs. 2 and 3, which 's 
attached to the minute type-wheel A. This knife- 
‘wheel has 60 slots, milled in the circumference, and 
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i nto these slots a pivoted knife F descends just before 
the type on the rim of the wheel A in its downward 
movement reaches the paper on the drum D, thus 

ringing the type-wheel into its nearest exact position, 
and holding it steady for printing. This device is more 





clearly shown in Fig. 3, 
which is a detail of the 
arrangement to a larger 
scale than Fig. 2. 

The hours are printed 
by the hour type-wheel 
G, which may be seen 
in position in Fig. 3, 
and in detail in Fig. 4. 
This wheel has the 
numbers 1 to 12 raised on the rim, and itis provided 
with a star-wheel having twelve teeth, as shown in 
Fig. 4. A pin H in the minute type-wheel A engages 
with the teeth of the star-wheel and produces a step- 
by-step rotation ; that is to say, one step (representing 
an hour) is made to each revolution of the minute- 
wheel. A safety arrangement is provided in connec- 
tion with the hour-wheel to prevent any movement 
except when operated by the pin H in the minute- 
wheel A. 

_ Up to this point all the ‘‘ Dey” registers are alike 
in construction—namely, a timepiece with type-wheels 
connected to it in such a manner as to allow separate 
motions to and from the clock, but compelling exact 
rotary motion with the clock, so far as recording the 
correct time is concerned. It is at this stage that 
mr er vary and introduce complications, 

he first variation depends on the number of people 
requiring to register their comings and goings on the 
machine. A firm, or department of a firm, employing, 
say, one hundred hands or less is accommodated with a 
No. 2 machine, on the front plate I of which is a circle 
of 100 holes, numbered as required. An arm K, Fig. 2, 
terminating in a knob and pointer, is pivoted concentric 


Fie. 4. 


with this circle of holes, so as to allow the pin to enter | pos 


each of the holes as required, when the lever K is 
pressed towards the face-plate. Thus the operation 
of registering consists of taking hold of the knob, 
turning the Teter round until the knob is opposite 
the right hole, and then pressing the pointer into 








Fie. 3. 


the hole. A gong is arranged to 
strike during registration, to 
assure correct pressure being ap- 
plied to the knob, This action of 
forcing the lever K towards the 
face of the dial presses a rod that 
passes through the shaft carryin 
the drum D, and moves a lever 5 
which is connected by suitable 
mechanism to the carriage CO, 
which latter, along with the type- 
wheel A, it pulls down against the 
paper on the drum D. The mo- 
ment the lever K is released the 
carriage C is, by means of a spring 
(not seen in our engraving), drawn 
up again from the paper, ready 
for the next movement of K. The 
drum revolves with the pointer 
arm K, bringing the corresponding 
number on the time-sheet (on the 
drum) under the recording me- 
chanism. The same description 
applies equally to the larger 
machines, which are made to register up-to 
hands. 

If no further provision were made, a fresh slip of 
paper would be required for each registration, which 
would be inconvenient, The longitudinal motion of 
the type carriage C is therefore now brought into 
operation. As will be seen on reference to Fig. 2, this 
carriage is mounted on a screw L of such a pitch that 
one revolution equals the width occupied by a column 
of print on the- paper carried by the drum D. One 
revolution of the screw thus brings the type into posi 
tion for another registration, and this can be continued 
up to as many as forty-two columns, thus providing 
for registering six times a day for seven days without 
renewing the paper slip. The revolution of the type- 
carriage screw is done either by the handle M, shown 
in Fig. 2, or automatically. The handle M-in the 
engraving is pivoted on the screw L, so that it can 
be turned up when not in use, and is shown in this 
position in the figure. 

The time-sheet is placed on the drum by simply 
raising the rod Q out of a slot in the drum, and fixin 
each end of the sheet in the slot. by letting the = 
which is attached by two springs, slip k into 
ition. 

It will be seen on reference to Fig. 1 that the lower 
of the two small dials on the main dial has ite cir- 
cumference divided into twelve different parts, which 
are lettered to correspond to different events of the 
day, as, for instance, ‘‘ Morning in,” ‘ Dinner out,” 
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&c., and a pointer is provided which indicates at once 
the position of the ee A and the carriage C, 
for when the screw L is turned by the handle M, its 
motion is not md transmitted to the carriage C, but 
also to the spindles N and O (Fig. 2), and through 
them to the pointer on the dial just referred to. It 
will be seen from this that the type on the wheel A 
marks the paper on the drum D at any point ona 
line parallel to the axis of the drum, according to the 
position of the pointer on the dial. 

_The two reels P (Fig. 3), which carry the inking 
ribbon, are so arranged that when the whole of the 
ribbon is wound from one to the other, they reverse 
automatically, which action is repeated each time the 
ribbon is completely unwound, until the ribbon is 
worn out. The whole machine may be. put out of 
action by pulling the lever J to one side, which allows 
the spindle that passes through the drum-shaft to 
move without its motion being transmitted to J, and, 
consequently, leaves the carriage C unaffected. 

_For employers requiring to register the time occu- 
pied by workmen on particular jobs, a card attach- 
ment can be added to the machine. It is not shown 
in the views we give, as it would tend rather to con- 
fusion ; but an ps, hy provided in one of the doors 
into which a card can be inserted at the time the job is 
commenced, and again when it is completed, .thus 
registering the time occupied. This does not in any 
way interfere with the regular use of the machine 
at tixed periods, as before described. 

These machines, of which we understand there 
arc now a very large number used, are manufactured 
by Messrs. Howard Brothers, of 40, Paradise-street, 
a ; and 1008, Queen Victoria-street, Lon- 

on, ‘ 








THE LAUNCH OF THE “LUSITANIA.” 
WE reproduce on page 792 two photographs taken 


* of the launch of the 25-knot express Cunard liner 


Lusitania, from the works of Messrs. John Brown and 
Co., Limited, at Clydebank. In last week’s issue we 
wrote at considerable length describing the successful 
floating of the vessel. Now that we have had time to 
reflect upon the result, we cannot refrain from giving 
expression to the widely entertained opinion amongst 
the large company of guests that the launch was a con- 
vincing demonstration not only of absolute precision in 
the calculation of all possible contingencies, but of the 
splendid organising ability of the management. There 
was no noise, no bustle. For something like half a 
mioute after the triggers had been released, the move- 
ment was only a few inches, and was perceptible only 
to the experienced eye, although the creaking due to 
the ship getting under way apprised everyone of 
motion. The subsequent progress down the ways was 
not only comparatively slow, Sut very uniform, and as 
a consequence the wave was phenomenally small, as is 
clearly shown by the illustrations, and the ship was 
very easily checked. The heaviest groups of chains 
did not move. 

One other feature which is specially commendable 
was the presence among the large company of guests of 
representatives from all the Clyde yards, and practi- 
cally all the large naval establishments throughout the 
kingdom, An indication of the completeness of the 
arrapvgements made is afforded by the fact that Messrs. 
John Brown and Co., Limited, took out a policy for 
50,000/. to cover any accident which might happen to 
any one of the large crowd of guests and privileged 
spectators of the most impressive ceremony of launch- 
ing the ship. This, of course, was entirely independent 
of the usual insurance policy on the vessel. 








Tur Heattn Resorts DrvetopmENntT AssocraTION.— 
This association, whose offices are at 2, Gray’s Inn-road, 
E.C., have sent us copies of the illustrated pamphlets 
which are issued free on eupicescn by the town councils 
of Lowestoft, Weymouth, indod Wells, Leaming- 
ton, and Clifton. 





Moror-Cars on SourH ArricaN Raltways.—A small 
petrol-car, by Messrs. Lloyd and Plaister, constructed to 
seat eight passengers, together with the driver, is to run 
on the Hutchinson and Carnarvon section of the Cape 
Government railway. The engine, which is by Messrs. 
Maudslay, is a four-cylinder one, Bye at one end of the 
car. The vebicle weighs less than 3 tons, and approxi- 
mates in oeeeens to a large ordinary road-motor ; the 
wheels are of the railway-trolley type. Thes can 
carried to 18 miles per hour. A spacious locker is pro- 
vided for the carriage of mails, &c. A steam-car is also 
to be run on the French Hoek line. This car is of much 
larger dimensions. It is 48 ft. in length, and will carry 
twenty first-c and sixteen third-class passengers, 
while it has a fairly spacious goods and luggage compart- 
ment. A small Maudslay petrol-car, with accommodation 
for eight or ten gers and a ton or so of luggage or 
goods, will be run on the De Aar and Prieska line. 
Another car of the same type will be run on the Somerset 
East and Cookhouse line, Finally, a petrol-car. will be 
run upon a narrow-gauge line from Hopefield to Kalabas 
Kraal.. All these cars have arrived out, and will be 
running in about a month, 





NOTES FROM THE NORTH. 
Gtiascow, Wednesday. 

Glasgow Pig-Iron Marke.—Last Thursday morning 
the pig-iron market was quiet, but prices were steady. 
The turnover was only about 4500 tons of Cleveland 
warrants at 50s. 3d. cash and five days, 503. 6d. one 
month, and 5l1s. 1d. threemonths. Theclosing quotations 
were 503. 44d. cash and 50s. 74d. one month. In the 
afternoon the tone was stronger, and 5000 tons of Cleve- 
Jand warrants changed hands at 50s. 74d., 50s. 7d., and 
503. 8d. one month. Cash iron was neglected, but at 
the close prices were firmer, and sellers quoted 50s. 6d. 
cash and 503. 9d. one month. Some 500 tons of hematite 
were dealt in at 643. 6d. cash, with buyers over. On 
Friday morning the tone of the market continued good, 
and Cleveland warrants advanced to 50s. 8d. and 50s. 84d. 
cash, and from 503. 84d. to 50s. 114d. one month, and to 
51s. 3d. three months. Sellers’ closing quotations were 
50s. 84d. cash and 50s. 114d. one month, and the dealings 
amounted to 8000 tons. Hematite was quoted higher at 
643. 9d. cash buyers and 65s. cach sellers. At the afternoon 
session firmness again prevailed, and Cleveland warrants 
changed hands at 50a. 9d. casb, 50s. 114d. twenty-seven 
days, 51s. one month, and 51s. 6d. threemonths. The turn- 
over amounted to about 8000 tons ; the closing quotations 
were 503. 9d. cash and 51s. one month sellers. Hematite 
was quoted at 65s. 6d. one month sellers, with buyers at 
3d. less. On Monday morning the market was irregular, 
and about 6500 tons of Cleveland warrants were done at 
51s. 1d. and 51s. O4d. cash, 51s. 3d. and 5ls. 44d. one 
month, and 51s. 10}d. three months. The close was firm 
at 51s. 1d. cash and 51s. 4d. one month sellers. Hematite 
was easier, and 2500 tons changed hands at 65s. 6d. one 
month, with buyers over at that figure, and sellers at 
65s. 9d. . The market was flat in the afternoon, and prices 
declined. Cleveland warrants were done at from 50s. 11d. 
to 50s. 9d. cash, at 51s. four days, and from 5ls. 24d. to 
51s. 04d. one month. The turnover was about 8000 tons, 
and the closing prices were 50s. 94d. cash and 5ls. 04d. 
one month sellers. Standard foundry iron to the extent 
of 2000 tons was done at from 50s. 9d. to 50s. 74d. four 
days. On Tuesday morning the tone of the market im- 

roved, and 2500 tons of Cleveland warrants changed 

ands at 50s. 11d. cash and 51s. 2d. one month, and 1000 
tons were done at 51s. 74d. three months. The close was 
firm at 503. 11d. cash and 51s. 2d. one month sellers. 
Hematite was quoted at 65s. 2d. cash sellers, and 1000 
tons of Standard foundry iron realised 50s. 9d. eighteen 
days. The settling prices were :—Scotch, 56s. 6d.; Cleve- 
land, 50s. 104d.; hematite, 65s. ; and Standard foundry 
iron, 50s. 74d. In the afternoon a flatness came over the 
market, and prices eased off a little. The business 
amounted to 3000 tons of Cleveland warrants at 50s. 84d. 
and 50s. 9d. casb, and 50s. 9d. twenty days, and the 
closing quotations were 50s. 84d. cash, and 51s. one 
month sellers. When the market opened to-day (Wed- 
my there was an absence of demand, and near the 
close of the morning session two lots of Cleveland war- 
rants were dealt in at 50s. 9d. and 503. 84d. cash. Sellers’ 
closing quotations were 503. 84d. cash and 50s. 1ld. one 
month. In the afternoon the market was weak, and 

rices declined to 50s. 6d. and 503. 5d. cash, 59s. 54d. 

ve days, 50s. 7d. pot ge days, 503. 8d. one month, 
and 50s. 10d. two months. The total turnover was only 
some 4500 tons, and at the close the quotations were 
50s. 6d. cash and 503. 9d. one month sellers. 


Sulphate of Ammonia.—There has been very little de- 
mand for sulphate of ammonia lately, and the market 
price has fallen to 12/. per ton, Glasgow and Leith, for 

rompt business. The amount shipped last week from 

ith Harbour was 204 tons. 


Scotch Steel Trade.—The tone in the Scotch steel trade 
has shown little or no change since last report, and a good 
business is still being done. The output from the plate- 
mills continues large, but angle-mills are still fairly 
quiet. Rumours of more contracts having been booked 
by a shipbuilders are general; but confirmation is 
difficult to obtain, although there are certainly a number 
of inquiries in the district. Should these be placed on 
the Clyde the outlook for the steel industry will continue 
bright. Canada is in the market for a large quantity of 
steel materia], and inquiries have also been received from 
the Continent, Prices remain unchanged. 








Tue Verein DrvuTscHER INGENIEURE — Unqualified 
success attended the celebration of the Jubilee of the 
Verein Deutscher Ingenieure, whose splendid record of 
fifty years’ work we reviewed in last week’s issue of ENGI- 
NEERING (page 761 ante). The functions associated with 
the auspicious event extended from Junelltol4. The 
opening ceremony was held in the German Imperial 

‘arliament byilding at Berlin, under the presidency of 
Dr. A. Slaby. Congratulatory addresses were delivered 
bf the Prussian Home Secretary, the Prussian Minister 
of Education, the Oberburgermeister of Berlin, and 


be| the Reetor of the Berlin Technical School, as well as 


by numerous representatives of kindred societies in 
ermany and elsewhere; Mr. Bennett Brough (Iron 
and Steel Institute) speaking for the British societies 
and Professor K. E. Hilgard (American Society of Civil 
Engineers) for the American. The proceedings termi- 
nated with a lecture by Dr. W. von Oechelhaurer on 
technical work past and present. On June 12a lecture 
was given by Dr. A. Riedler on the steam-turbine, and 
on June 13 papers were read by Professor Muthmann on 
the methods of dealing with atmospheric nitrogen, and 
by Dr. Hoffmann on the utilisation of power in mines 
and metallurgical works. Visits, excursions, and social 
functions made up a busy week for the 1231 members 
and 464 ladies who took part in the meeting. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Hull Coal Trade.—The returns of the coal trade 
with Hull for last month attained almost a record. ‘The 
total quantity which reached Hull last month was 458,768 
tons, an increase of over 150,000 tons. The tonnage sent, 
up to the present time, is ahead of that of 1900, when 
over 4,000,000 tons reached Hull. Up to the close of last 
month 1,864,896 tons had been recorded, being over 
400,000 tons in excess of what was imported in the corre- 
peer period of last year, when the business done was 
practi y equal to that for the same period in 1900. 
The coastwise trade bas of late been well sustained. 
Last month 73,386 tons were dealt with, 49,600 tons 
going to the Metropolis. The tonnage dealt with was 
8,559 tons in excess of that done in April. The 
exports last month totalled 275,791 tons, against 
159,314 tons last year, or an increase of 116,477 
tons. During the five months 862,101 tons were ex- 
ported, being nearly 300,000 tons in advance of the busi- 
ness done in the corresponding period of last year. 
North Russia, Sweden, and France took more than half 
the quantity exported ; the increase to the Baltic ports is 
close upon 40,000 tons. It would seem that the effects 
of the French strike have not yet passed away, for last 
month 40,961 tons were shipped, against 3909 tons in 
May, 1905, the increase for the month being about 37,000 
tons. 


Kelham Rolling Mills.—The directors of this company 
report that the profits for last year amounted to 
2541/. 4s. 6d., and after deducting interest paid, there is 
a balance of 1618/. 10s. 7d. The directors do not propose 
the payment of a dividend, as the expanding trade of the 
company requires a larger working capital. The com- 
pany paid no dividend for the previous year. 


Sheffield’s Electric Works.—The report of the Sheftield 
Corporation electric supply department for the past ) ear 
is regarded as highly satisfactory. There was a con- 
tinuous increase in the number of consumers of energy, 
for light, heat, and power, and it is still increasing. The 
success of the motors now largely used in every trade of 
the city, and the improvement of trade generally, has led 
to an increased interest on the part of the local manufac- 
turers in the undertaking. The total output last year 
was 5,188,940 units, at a total cost of 16,306/., or 0.75d. 
per unit. 


Iron and Steel Trades.—Reports from iron and steel 
manufacturers show an improving tendency in trade. 
All the works producing heavy material are well em- 
ployed, and there is a firmer tone observable than prior 
to the holidays.. In all classes of foundry work there is 
plenty to do, and the engineering branches are working 
under pressure. There have been several minor diffi- 
culties with certain classes of men in the heavy trades, 
but these, it is believed, will be removed by concessions. 


South Yorkshire Coal Trade.—All branches of the coal 
trade, with the exception of house fuel, are in an excep- 
tionally prosperous position. The demand from the 
Humber ports continues to break all records, and there 
is every prospect of it being maintained. Steam coal of 
all descriptions is moving in great quantities, and the 
demand for slacks is heavy, even on the advancing 
market. Coke is being turned out in largely increased 
quantities, and the whole of the output is taken up. House 
coal shows an ordinary summer’s demand. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—There wasa fairly numerous 
attendance on ’Change yesterday, the market was very 
cheerful in tone, and business was pretty brisk. Buyers 
and sellers came together without much difficulty, and, 
in fact, more disposition was shown to trade than for 
some time past. The continued steady and substantial 
withdrawals of Clevéland pig from the public warrant 
store, the excellent shipments, and good deliveries to 
home consumers all naturally assisted in strengthening 
the market. Reports-from abroad were also encouraging, 
and very considerable sales to Continental firms were 
reported to have been made recently. No. 3 g-m.b. 
Cleveland pig changed hands at 51s. 3d., and that price 
was generally named for early f.o.b. delivery. No. 1 was 
52s. 9d.; No. 4 foundry, 50s. 6d.; grey forge, 49s. 6d.; 
mottled, 493.; and white, 48s.6d. East Coast hematite pig 
showed rather a downward tendency, notwithstanding 
that the output is well taken up, and that the local demand 
keeps very heavy. The easing was accounted for by the 
competition of other districts. Mixed numbers were, as 
a = quoted 66s. for early delivery ; but a little business 
was done at 65. 9d. No. 4 forge hematite was 63s, 6d. to 
64s. Spanish ore, after having maintained its value well 
for a considerable period, showed signs of weakness ; but 
there was not much business doing in it. Rubio, of 50 per 
cent. quality, was 193. 9d. ex-ship Tees—a drop of 3d. 
Middlesbrough warrants, after touching 50s. 10}d., fell to 
50s. 74d. cash buyers. ‘To-day Middlesbrough warrants 
further declined to 50s. 5d. cash, and this caused No. | 
and No. 3 Cleveland pig to ease, the former becoming 
52s. 6d. and the latter 51s. Other quotations were un- 
altered. 

Manufactured Iron and Steel.—On the whole satisfac- 
tory accounts are given. of. the manufactured iron anc 
steel industries. In some departments certainly work is 
being got through and new orders are not coming to hand, 
but firms are kept well employed on the contracts they 
have running, and hopes of improvement in demand are 
entertained. In other branches great activity prevails. 
Steel-rail makers and steel-plate makers are busier than 
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they have been for years and are still receiving excellent 
inquiries. Quotations stand :—Common iron bars, 7/. 5s. ; 
best bars, 7/. 15s. ; iron ship-plates, and iron ship-angles, 
each 7/. 5s.; iron ship-rivets, 7/. 17s. 6d. ; steel bars, 7/. ; 
steel ship-plates, 7/. ; steel ship-angles, 6/. 12s. 6d. ; steel 
boiler-plates, 82. ; steel joists, 6/. 7s. 6d. ; steel sheets 
(singles), 82. ; and steel sheets (doubles). 8/. 5s.—all less 
the customary 24 per cent. discount. Heavy steel rails 
are 6l. 7s. 6d.; steel sleepers, 6/. 17s. 6d.; and cast-iron 
railway chairs, 3/. 15s.—all net cash at works. 


Coal and Coke.—Fuel does not show much change. The 
large gas-coal contracts have been completed, and deli- 
veries should shortly commence to improve. Bunker 
coal is in good demand, but there is a very ample supply, 
and unscreened Durhams are 83. 9d. to 93. f.o.b. The 
local consumption of coke is very heavy, and medium 
blast-furnace qualities remain at 163. 6d. delivered here. 


NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam-coal market has been well main- 
tained so far as the best descriptions are concerned, but 
secondary and inferior qualities have shown, if anything, 
a downward tendency. The best large steam coal has 
made 15s. 9d. to 16s. per ton, while secondary descrip- 
tions have ranged from 14s. to 15s. 3d. per ton. House- 
hold coa has remained in moderate demand, without any 
quotable change in prices. The best ordinary qualities 
have made 14s. to 14s. 6d. per ton, while secondary descrip: 
tions have ranged from lls. to 133. per ton; No. 3 
Rhondda large has been quoted at 15s. per ton. Foundry 
coke has brought 183. to 193. per ton, and furnace ditto 
17s. to 17s. 6d. per ton. As regards iron ore, Rubio 
has made 19s. to 19s. 3d. per ton, and Almeria 18s. 9d. to 
193. per ton, upon a basis of 50 per cent. of iron, and 
charges, including freight, insurance, &c, to Cardiff o 
Newport. . 

South Wales Coal and Iron.—The shipments of coal 
from Cardiff in the first five months of this year were :— 
Foreign, 6,895,644 tons ; coastwise, 1,081,035 tons ; total, 
7,976,679 tons. The corresponding shipments in the 
corresponding period of 1905 were :—Foreign, 6,053,166 
tons; coastwise, 1,101,127 tons; total, 7,154,293 tons. 
The shipnients from Newport were :—Foreign, 1,459,714 
tons; coastwise, 295,947 tons ; total, 1,755,661 tons. The 
corresponding shipments in the corresponding period of 
1905 were :—Foreign, 1,309,863 tons; coastwise, 354,913 
tons ; total, 1,664,776 tons. The shipments from Swan- 
sea were:—Foreign, 1,018,244 tons; coastwise, 119,835 
tons; total, 1,138,079 tons. The corresponding ship- 
ments in the corresponding period of 1905 were:— 
Foreign, 706,309 tons; coastwise, 117,162 tons; total, 
$23,471 tons. The shipments from Port Talbot were :— 
Foreign, 413,740 tons ; coastwise, 147,284 tons; total, 
561,024 tons. The corresponding shipments in the corre- 
sponding period of 1905 were:—Foreign, 308,351 tons; 
coastwise, 132,907 tons ; total, 441,258 tons. The ship- 
ments from Neath were :—Foreign, 48,708 tons ; coast- 
wise, 102,147 tons; total, 150,855 tons. The correspond- 
ing shipments in the corresponding period of 1905 were :— 
Foreign, 41,094 tons; coastwise, 84,219 tons; total, 
125,313 tons. The shipments from Llanelly were :— 
Foreign, 113,026 tons coastwise, 43,304 tons; total, 
156,330 tons. The corresponding shipments in the corre- 
sponding period of 1905 were:—Foreign, 74,620 tons ; 
coastwise, 39,691 tons; total, 104,311 tons. It follows 
that the aggregate shipments from the six ports in the 
first five months of this year were 11,738,628 tons, as 
compared with 10,323,422 tons in the corresponding 
period of 1905. The shipments of patent fuel from 
Cardiff to May 31, this year, were 220,289 tons, as com- 
pared with 165,732 tons in the corresponding period of 
1905; from Newport, 56,871 tons, as compared with 
33,983 tons; from Swansea, 254,227 tons, as compared with 
198,024 tons; from Port Talbot, 61,895 tons, as compared 
with 39,428 tons ; and from Leith and Llanelly, nil. The 
shipments of coke from Cardiff to May 31, this year, were 
21,751 tons, as compared with 25,316 tons in the corre 
sponding period of 1905; from Newport, 11,228 ‘tons, as 
compared with 8005 tons; from Swansea, 3845 tons, as 
compared with 5590 tons; from Port Talbot, 6717’ tons 
as compared with 7376 tons, and from Neath and Llanellyy 
nil. The shipments of iron and steel from Cardiff in the 
five months ending May 31, this year, were 14,773 tons, 
as compared 36,310 tons in the corresponding period of 
1905; from Newport, 19,681 tons, as compared with 
28,447 tons; from Swansea, 10,678 tuns, as com 
with 10,019 tons; and from Port Talbot, Neath, and 
Lianelly, nil. 


T'redcgar.—The report of the directors of the Tredegar 
{ron and Coal Company for the year ending March 31 
shows that, including 13537. brought forward, the profit 
for the year amounted to 89,703/.; and deducting loan 
interest there is a divisible profit of 82,3127. The directors 
recommend a final dividend, making 5 per cent., on the 

\” and ‘‘B” shares, placing 20,000/. to reserve for new 

inking, reducing capital expenditure by 20,000/., and 
carrying: forward 1095/. Mr. J. F; Gillott has succeeded 
Mr. Whitehead as manager of the works. Mr. Gillott, 
ho comes from the Midlands, hasbeen at Tredegar as 
assistant to Mr, Whitehead for some months. 


The Ebbw Vale.—The directors of the Ebbw Vale Steel, 
Tron, and Coal Company, Limited, in their report for the 
year ending March 31, state that the demand for South 
Wales steam coal had been ra idly falling at the conclu- 

‘on of the previous year, ed prices remained on a low 
nd barely remunerative level throughout the whole of 
he first pine months of the past financial year. The 
working of the collieries under the adverse circumstances 
has produced good results. The iron and steel works 
show a material improvement, notwithstanding the fact 








that prices of steel products for the greater part of the 
past twelve months suffered severe depression, owing to 
persistent foreign competition. Latterly the world’s 
market conditions have shown a decided change for the 
better, and the outlook in both coal and steel is now more 
encouraging than it has been for some years past. The 
expenditure on improvements during the year charged to 
revenue in lieu of depreciation was 27,2347. The gross 
profits for the twelve months were 91,042/., and 10,4682. 
was broughtforward. After deducting debenture interest 
and other charges, 70,341/. remains. A dividend of 5 per 
cent., free of income tax, is proposed, leaving 58692. to 
be carried forward. 





MISCELLANEA. 
TAR-MACADAM povies has been largely and very success- 
fully used at Scarborough. According to a statement made 
by Mr. H. W. Smith, the borough engineer, it costs 
2s. 6d. per yard laid 4 in. thick. The material is obtained 
from the foreshore at a cost of 63. 9d. per ton for lime- 
stone and 3s. for gravel. It appears, however, that it 
must be laid on a dry foundation, or it rapidly breaks up. 
Hence at Scarborough the practice is to cut out any wet 
spot and repave on a layer of sand. 

According to the Railway Age “flying switches” are 
ena og | used in working the suburban passenger trains 
into the Grand Central station at New York, thus greatly 
increasing the rapidity with which the trains can be got 
in and out of the station.- On reaching a certain point, 
the engine, being uncoupled, speeds on ahead, and the 
train following after by its own inertia is diverted into 
the track leading to the platform. The method has been, 
it is stated, followed for years, and has never led toa 
serious accident. 


In a recent issue of the Elektrotechnische Zeitschrift, 
Messrs. Gehrke and Von Bager claim that the defect of 
red rays in the mercury vapour lamp can be supplied by 
using, instead of pure mercury, an amalgam of zinc and 
mercury, to which also a little sodium has. been added. 
Though an excellent light is thus obtainable, it appears 
that there has been much trouble from the bursting of 
the tubes owing to the expansion of the zinc amalgam, 
and that therefore the proposed lamps have not yet 
reached the commercial stage. 


Ina recent issue of the Journal of the Society of Chemical 
Industry, Mr. William B. Hart describes a case in which a 
wood-boring insect was found se of making its way 
—- a sheet of lead 4 in. thick. The insect in question 
was the giant wood wasp Sirex gigas. The sheet of lead 
perforated by the insect was intended for the straps of a 
lead sulphuric chamber, and had been laid temporarily 
on a wooden floor, and thisin turn on wooden joists. The 
insect came from one of the latter, in which it had grown 
to maturity, and then endeavoured to make its escape by 
boring up through the floor and the leaden plate above 
the latter. The time taken certainly did not exceed 
48 hours, as the leaden plate had only been in position 
for that length of time. In a few hours more the insect 
would certainly have escaped, being steadily at work at 
the time it was detected. 


Under the name of ‘‘Crosley’s Instanter Inch-Penny- 
weight Calculator,” Messrs. W. F. Stanley and Co., 
Limited, of 286, High Holborn, are introducing an 
‘**abacus,” from which at one setting of the instrument 
it is possible to read off the metallic contents of a 
mineral reef, or, in other words, to make the calculation 


a... 2 inches x_ a dwte. The instrument consists of 
‘*y” inches of stoping width ‘ “ 
a triangular mahogany board, secured to which is a sheet 
inscribed with a seriés of graduated vertical and horizontal 
lines. A long rule pivoted to the apex of the board 
works over this sheet, and the calculation stated is made 
by setting this rule to ‘‘n” pennyweight:on the line 
corresponding to the stoping width, and noting the point 
‘‘m” at which the rule then intersects the line corre- 
sponding to the other width. 


In the last report issued by the Paris-Orleans Railway 
Company, we read that at the end of 1905 the rolling- 
stock of the veer yd for their standard-gauge lines was 
the following :—853 passenger engines, 557 goods engines, 
79 shunting engines, 12 electric locomotives, 5 electric 
and 1 steam coaches, 1366 tenders, 3824 passenger car- 
riages, 33,411 luggage-vans and goods wagons. They 
have on order 60 compound engines, of which there are 
6 with four coupled wheels, 14 with six, and 40 with 
eight coupled wheels, together with their tenders; also 
2 electric and 10 steam coaches, besides other rolling- 
stock. They have further ordered quite recently 
compound six coupled passenger engines. In 1905 
they transformed ~to compound 15 non-compounding 
engines ; these are now in service, and give. full satis- 
faction. The company propose to transform in the same 
way 25 other engines. ~ They have also recently put in 
hand two steam breakdown cranes of 50 tons lifting 
capacity each; these are to be ready for service in the 
course of this year. 


In a paper read before the Association of Managers of 
Sewage-Disposal Works, Mr. Baldwin Latham, M. Inst. 
C.E., states that there is considerable fluctuation in the 
dry-weather flow through sewers, this fluctuation being 

eater the smaller the district drained. Generally the 

ry-weather flow is least on Sundays and greatest on 
some particular day of the week. In small districts 
having a constant supply, but no waste and no su 
water leaking into the sewers, the maximum flow may 
be two and a half times the average, and the minimum 
one-third the average, so the maximum dry-weather 
flow is not less than seven and a f times the 
minimum flow. In large towns the fluctuations at the 





vutfal are reduced, bocause the maximum flow occurring 
at much the same time of the day over the whole district, 
that nearest the outfall runs off before the contribution 
from distant points arrives there. With respect to the 
fluctuations due to rainfall, Mr. Latham pointed out that 
in all cases only a portion of this rain reached the sewers. 
At Croydon this proportion was found to vary from 36 to 
43 per cent. of the total fall in different years, the area 
from which this rain is collected averaging about 3v0 ft. 
super per inhabitant. The total quantity of rain ad- 
mitted to the sewers is, he states, only one-fifth the tvtal 
volume of sewage proper. 


The launch of the Lusitania has done much to stimulate 
the interest taken in turbine-steamers by the public, and 
especially by that large and ever-increasing section of it 
that indulges in oversea and cross-Channel travel. The 
"men pot of our turbine cross-Channel steamers have 

me so much a matter of course, from the monotonous 
regularity with which they develop and maintain their 
highest speed, that it is difficult to decide which of the 
many vessels at present plying from this country holds 
the palm: in this respect. The courtesy of the Isle of 
Steam Packet Company has enabled us to state 
that the actual average s maintained by their tur- 
bine steamer Viking on six round a , at the com- 
mencement of her service this year, is 374 knots This, 
we believe, entitles them to claim that the Viking occu- 
pies the proud position of being the fastest passenger 
steamer in service along these coasts. hen this is com- 
pared with the best results which could be obtained by 
twin-screw and paddle steamers, it is exsy to estimate the 
extent of the improvement in the conditions under which 
we travel to-day over those which had to be faced by the 
tourist of even ten years ago ; for though we believe that 
no other steamer can show such a record as the Viking, 
there are many which must average a speed of at least 
21 knots in their ordinary daily service. 








New Zeatanpd Perrroitevm. — Petroleum has_ been 
tapped .at Moturoa, ‘New Plymouth, in the North 
Island of New Zealand. The bore was commenced 
about eighteen months since, and it is now down to a 
depth of 2330 ft. It is expected that the flow will be 
100 barrels daily without pumping, and arrangements 
are being made to float a company to work the vil-field 
and erect refineries. 





Sate or Park Royrat.—The sale by private treaty of 
Park Royal, the late show ground of the Ruyal Agricul- 
tural Society, was referred to in our columns « week ago. 
The reserve of 30,000/. was not reached at auction, and it 
now transpires that the purchase price at which private 
negotiation was completed was 27,5000. It is understood 
that the Royal perp Society gave somewhere in 
the neighbourhood of 25,000/. for the property, and spent 
a large sum on it. 





Hicu - Pressure Gas INSTALLATION AT VICTORIA 
Sration.—In our issue of December 23, on page 868, 
we published a plan of the reconstruction of Victoria 
Station of the London, Brighton, and south Coast 
Railway, showing the very extensive work which had 
then been in progress for some time. On Sunday last, 
the 10th inst., the new extension of the station bur- 
dering on Buckingham Palace-road was opened for 
traffic, which, being diverted away from the old lines 
and platforms, would leave the way clear for the con- 
tractors to proceed with the rebuilding operations 
and bring the old into harmony with the new portions 
of the station. The whole of the new station will 
be lighted by gas at a pressure of 50 in. of water, instead 
of the ordinary pressure of 2 in., utilised in lamps fitted 
with incandescent mantles and ranging in intensity from 
175 to 1000 candle-power. The effect of this lighting in 
the new portion of the station is brilliant and +oft, and 
there isalmost an entire absence of shadow, owing to the 
way the lamps are disposed along the platforms. The 
gas is drawn through two large dry meters from 
the ordinary mains, and compressed by rotary pumps 
driven by.gas - engines in a small building in the sta- 
tion yard, and is thence distributed by. piping through- 
out the station. The roof of the new station is carried 
on columns, and the lamps are bung one between 
each pair of columns at intervals of 50 ft., and are sus- 
poses some 12 ft. above the platform level. The plat- 
‘orms are divided lengthwise into three parts for the 
purposes of lighting, and the lamps in each section are 
controlled by two taps placed.at the end of each group; 
one tap controlling the lamps numbered 1, 3, 5, &c., and 
the other the lamps num 2, 4. 6, &c., so thut each 
alternate lamp may be lighted or extinguished. at will 
from the control point. To enable this to be dune, dual gus 
services have to be run with a third supply for by-pass pur- 
poses. The lamps are connected to the down pipes supply- 
7 oom by _ball-and-socket joints, so as to reduce the 
vibration on the mantles, and they are also fitted with mer- 
curial seals, which automatically close the gas-way when 
the gas is turned off, keeping air from getting into 
the pipes, which would prevent the lamps lighting up 
instantaneously. The station yard is ligh by four 
lamps of 1000 candle-power rot on columns 30 ft. high, 
controlled by taps on the platform, to save the trouble of 
climbi ders to light or extinguish the lamps. The 
scheme for the lighting of the station, as a ved by Mr. 
Charles L. Morgan, engineer to the railway company, 
was prepared by the Gas, Light, and Coke Company, and 
the work was carried out by their contractors, ay 
Suge and Co., of Westminster. There was considerable 
delay to the trains in consequence of difficulties found in 





connection with the points and signals in the new station, 
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THE LAUNCH OF THE TURBINE-DRIVEN CUNARD LINER “LUSITANIA.” 


CONSTRUCTED BY MESSRS. JOHN BROWN AND CO., LIMITED, AT THEIR SHIPBUILDING WORKS, CLYDEBANK, N.B. 
(For Description, see Page 790.) 
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NOTICES OF MEETINGS. 


Tue Institution oF Gas ENGinpERS.—On Tuesday, Wednesday, 
and Thursday, June 19 to 21, annual general meeting, at the 
agg o! yee yc ag Gate, St. — 

. er 0 ings :— , June 19, at 10.30 a.m. 
address by the president, reading and discussion of and 
communications. Wednesday, June 20, at 10 a.m., annual general 
meeting of the benevolent fund, reading and of 
and communications. Evening, 8 till 11.30, ion and 
by invitation of the President and Mrs. Wood, at the Galleries of 
the Royal Institute of Painters in Water Colours, Piccadilly, 
Thursday, June 21, at 10 a.m., reading and discussion of 
and communications. Friday, June 22, at 10 am., excursion to 
Boulogne. List of the papers :—“‘The Fiddes-Aldridge Stoking 
Machinery at Wavertree Works, Liverpool,” by Mr. Edward Allen, 
of Liverpool. ‘‘ A jated M t of Gas Undertakings,” by 
Mr. R. B. Anderson, of Westminster. ‘ Notes on the Argand 
Burner,” by Mr. Charles Carpenter, of London. ‘The Legal 
Relations exi between Road Authorities and Gas Under- 
takings,” by Mr. cis T. Cotton, of Dublin. ‘‘The Retorting 
or Carbonisation of Coal,” by Mr. Thomas Glover, of Norwich. 
‘*The Vertical Retort from a Practical Point of View,” by Mr. 
Ernest maeting. of Berlin. ‘‘ Carburetted Water Gas for Smaller 
Gas Undertakings,” by Mr. John Lyne, of Wexford. 

Tue Roya Mereoro.oeicaL Socrery.—Wednesday, June 20, at 
4.30 p.m., in the rooms of the Society, 70, Victoria-street, West- 
minster. Paper to be discussed :—‘‘The Development and Pro- 
gress of the Thunder Squall of February ’8, 1906,” by Mr. R. G. K. 
Lempfert, M.A., F.R. Met. Soc. Papers to be read :—l. “‘The 
Mean Prevalence of Thunderstorms in various of the British 
Islands during Twenty-Five Years, 1881-1905,” by Mr. Frederick 
J. Brodie, F.R. Met. Soc. 2. ‘*Note on a Typical Squall at 
Oxshott, May 25, 1906,” by Mr. W. H. Dines, B.A., F.R.S. 


ENGINEERING. 


FRIDAY, JUNE 15, 1906. 








THE INSURANCE OF LABOUR IN 
FRANCE. ‘ 

A FEW weeks ago* we had occasion to deal with 
the legislation in course of preparation in France, 
having for its object the provision of State insur- 
ance for workmen of every class. Some members of 
the French Parliament have laid themselves out to 
copy the German insurance methods ; their scheme, 
however, far exceeds in scope the system of relief 
afforded by German legislation. On the other 
hand, M. Millerand, a former Minister and a leader 
of socialistic interventions in the French Chamber, 
bases his arguments in favour of the workman 
insurance scheme on legislation of a similar nature 
which, he says, it is proposed to carry in this 
country. 

By reason of a number of laws and ministerial 
decisions, the justice of which may be questioned, 
but which nevertheless come into play in each 
nena case, the French workman is protected 

y the State against the incidents of life, the occur- 
rence of which might, otherwise, have led even the 
less thrifty to become provident. Among these 
laws, the latest is that of July 14, 1905, which has 
been voted by both Chambers and deals with the 
insurance of old and infirm people. This law is to 
come into force on January 1, 1907 ; it is an ampli- 
fication of former ones. But an interesting point 
in the matter is the fact that the socialistic ae 
of the French Parliament are launching into still 
further new legislation; the French Lower Chamber, 
in fact, has d quite recently another measure, 
styled ‘‘ of social providence,” a strange proceeding, 
to say the least, seeing that the law of July 14, 
1905, has not yet been given a trial. 
cial point of view it would seem most imprudent to 
endeavour to extend an actual law before it has 
been brought into operation, and before it is known 
what it will cost the population of the country ; 
the dictates of common-sense ought further to lead 
the authorities to await the application of a law 
before ‘‘ improving” its conditions, seeing that the 
law in question of July 14, 1905, which they had 

ed out and voted for, might, after all, cover 
all needs. 

The advocates of the measure on “‘ social pro- 
vidence ” base their arguments, as above stated, on 
the proceedings followed in Germany. If they 
were candid, they would recognise that the law of 
July 14, 1905, is munificent as compared with the 
German insurance legislation, while their new 


o9| schemes are still more ambitious and costly than 


the latter. - Besides, it is cogently asked in France, 


so0| Why should they try to copy German practice ? 


Germany is not incapable of making mistakes. 


1 | Moreover, the characteristic of the German legis- 


lation is that it applies more to invalids than 
to old-age pensions. The situation in France was 


See | am ply covered by former legislation, and legislation, 


we repeat, of a more benevolent nature than the 
German legislation, seeing that, besides providing 


From a finan- | P® 





for old age more adequately, it offers greater facili- 
ties for granting a pension to an individual who is 
stated to be an invalid. In Germany a complete 
inquiry is instituted in the case of an applicant 
before he may receive a pension, while in France 
the matter is dealt with in a most off-hand way 
by local committees, whose decisions are more 
often than not influenced by political motives. In 
Germany the authorities have the right to en- 
deavour to cure an individual who would prefer to 
remain an “invalid” for the vo of receiving 
a pension. In France no such thing is possible ; 
no provision has been made for meeting such an 
eventuality, for the simple reason that an inter- 
ferenee of .this kind would be ‘‘ an infringement of 
the individual liberty of the citizen.” 

In Germany the old-age pension paid to valid 

rsons commences with the seventieth year ; in 
Donnes the lowest limit of age so far decided upon 
would be sixty years, and this already makes an 
enormous difference. The ave annual pension 
in Germany is 153 marks (71. 13s.), while in France 
it would be 360 francs (14/. 8s.) minimum, and 
might reach 400 francs (16/.). It is sought further 
to reduce in France the limit of age to fiity-five 
years, instead of sixty, in order to curry favour 
with the men, .the present legislation being far 
from giving satisfaction to the men’s unions. 

The unions and chambers of commerce have been 
consulted with reference to the new pension 
schemes, and the votes against these schemes num- 
bered 1700, while 250 a were for them. Among 
the workmen’s unions there were but 76 votes in 
favour of the schemes, and 861 against. The cause 
of this is that the men do not want the compul- 
sory pension by which it is attempted to complete 
the law of July 14, 1905, because it would compel 
them to contribute to the formation of this pension ; 
they would, of course, agree unconditionally were 
all payments to the fund made by the works owners 
or the State. It is quite possible, considering the 
spirit which rules among the authorities in charge 
of the new measure, that successive manipulations 
of the law may result in giving this satisfaction to 
the men. This new measure, as stated above, has 
passed through the Lower Chamber ; it has not yet 
been approved by the Senate. One of its principal 
features is that its financial consequences have not 
been thoroughly examined, and whatever be the 
final form in which it may pass into law, it will 
involve heavy contingencies for the budget, and 
lead to an enormous accumulation of public funds, 
the administration of which to form a revenue for 
pensions will require a most elaborate organisation. 

In itself, the proposed measure is not of a com- 
plicated nature ; the clauses it contained when it 
was first introduced have been extended in the 
debates, with the object of rendering them ap- 

licable to a larger number, and the contributions 
rom the class which will benefit by the measure 
have been reduced, while the taxes to form the 
fund are increased. The poor would be given a 
pension from their sixty-fifth year; invalids, on 
application, also, the rules and regulations appli- 
cable to the latter being identical to those of the 
law of July 14, 1905. The measure for old-age 
nsions would apply only to the wage-earners of 
industry, commerce, and agriculture, on condition 
that their annual — did not exceed 4000 francs 
(1601.). Foreign workmen would have no right 
to any pension, although the employer would 
have to pay per day to the fund a contribution 
of 0.25 franc (2}d.) for each foreign workman 
in his employment. The fund would be made up 
by equal contributions paid both by the workman 
and by his employer, as follows :—For a workman 
under eighteen years of age, 5 centimes ($d,) per 
day and per salary of 2 francs (1s. 8d.); 10 cen- 
times (1d.) for a salary of 2 to 5 francs (1s, 8d. to 
4s.), in the case of a workman above eighteen ;' and 
15 centimes (1}d.) for higher salaries. The two 
equal contributions, one of which would be de- 
ducted from the man’s salary by the employer, and 
the other borne directly by the latter, would be 
paid by the —— to a State receiver, who 
would invest the funds and guarantee an interest of 
3 per cent. The State might therefore have at 
times to make up the difference between the actual 
interest obtained for the funds and the rate of 
3 per cent. 
t would be idle to try and form an idea of the 
vast amount of ink and paper which will be ex- 
nded as a result of the measure if it. finally 
mes law. Each employer would have to ogre 
every month to the office in question a list o 
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his staff, giving their salaries, their ages, and the 
contributions to the fund made by him and by 
them. There would have to be opened through- 
out the country millions of individual accounts ; 
as to the exact number of such accounts, however, 
no indication, even approximate, is obtainable ; the 
authorities who framed the measure ‘are as much 
in the dark as unyone with regard to this point. 
The average annual pension served out to those 
who would thus have contributed to the funds 
from the commencement would amount to 360 
francs (141. 8s.) and perhaps to 400 francs (16l.). 
The agricultural labourers would be guaranteed 
to receive a minimum of 300 francs (L2I.), and 
the others a minimum of 360 francs (14l. 8s.). 
In all fairness, the pension should be based ex- 
clusively upon the contributions made to the fund 
by the men and their employers, but such would 
not be evidently the intention of the friends 
of humanity in charge of the measure. Herein 
lies a grave danger for the public finances ; for, 
whatever may have been the amount paid in by 
and for the men, and whatever be the number of 
individuals who would claim annual relief under 
the measure, the State guarantees that they will all 
receive at least the minimum in question. A first 
modification to the measure has been to add to the 
beneficiaries the men and maid servants, who will 
not contribute to the fund; later it was decided 
that all persons who earned less than 1.50 franc 
(1s. 24d.) per day—and their number is a large one 
—would also not pay any contribution. Small 
farmers who hold their farms on lease would sub- 
scribe to and participate in the gratuities assured by 
the budget.’ Members of those professions which 
‘*age a workman prematurely ” would receive a pen- 
sion before they reached the age limit; this would 
entail a decrease in the receipts and an increase in 
the outlays. The defenders of the measure have 
been anxious to show that they had no intention of 
causing prejudice to the mutual benefit societies, 
and have decreed that workmen could continue as 
members of these societies and receive assistance 
from them while being beneficiaries of the pension 
guaranteed by the State. Moreover, such members 
of benefit societies would pay to the fund for old-age 
pension but half the sums above mentioned, seeing 
that they continue to subscribe to their societies 
for help in cases of sickness; their old-age pension 
would nevertheless suffer no reduction through this 
decrease in their contribution to the fund. 

Nor do the promoters of the measure intend to 
wait until the fund is formed to distribute pensions 
—this would take about forty years ; but as soon as 
the measure becomes law—it has only to pass the 
Senate—it would become applicable immediately, 
and all those who had attained the.age limit, or 
would successively attain it, would receive the 
pension. As no very large amount of subscrip- 
tions can be collected before some considerable 
time, the Budget would at first bear the whole 
expense of the pensions. These first beneficiaries, 
however, would receive a pension below the mini- 
mum above referred to; the minimum in their 
case was first fixed at 50 francs (2/.), and later it 
has been fixed at 120 francs (41. 16s.). This transi- 
tory period, as it is styled, would mean an imme- 
diate outlay of 270 million francs (L0,800,000/.) per 
year according to the most moderate estimation. 

This, however, is mere guess-work, and no near 
approximation is possible, for the Commission 
appointed to investigate the matter acknowledges 
that it does not know the number of men who 
would be liable to subscribe to the fund, and states 
that it has no idea whatever of the amount received 
in salaries, and of the amount the contributions 
would be likely to yield. Both the Commission 
and the Finance Minister are completely unin- 
formed as to the amount the scheme will cost for 
keeping the millions of accounts in the names of 
the beneficiaries, and for the general administra- 
tion of the funds. But both have made estima- 
tions with reference to this point, and while the 
Commission arrives at a total per year of 157 mil- 
lion francs (6,280,0001.), the Finance Minister 
calculates the amount at 316 million francs 
(12,640,000/.). Neither of these two sums take 
into account the constant variations in the mone 
market, or the lowering in the rate of interest whic 
takes place, for instance, when the railway companies 
refund part of their loans. And when the rate 
of interest on the old-age pension funds decreases, 
the public finances will have to make up: the dif- 
ference to complete the 3 per cent. guaranteed. 
The prospects with reference to this question of 





part interest payable by the public finances are of 
great moment, considering that the amount of the 
funds for pensions would reach, according to 
various approximations, and when the scheme 
would be in full working trim, from 20 to 30 
milliard francs (1000 million pounds) ; and it is 
with such formidable sums and risks that the French 
authorities are now playing. Their extent far sur- 
passes, we believe, the German funds for similar 
objects. 

Many Frenchmen, whose opinion on the scheme 
we have been able to gather, and who yield to 
no one in their desire, and in their efforts, to assist 
the deserving poor, firmly believe that in France, 
where the spirit of economy is so greatly deve- 
loped, there is no reason whatever to interfere with 
a view to compel the people nolens voleus to save, 
and to save in one form rather than in another. 
Why, for example, should an agricultural labourer, 
who might find it to his advantage to invest his 
savings in a piece of land, be compelled to giva up 
his intention of doing so and have to pay his 
savings into an old-age pension fund? The mea- 
sure, if finally passed, will tend to prevent a good 
mechanic from becoming the owner of a small 
factory of his own; it will also prevent the deve- 
lopment of small commercial undertakings and 
agricultural holdings. 








THE STRENGTH OF BRICKWORK. 

Ir is somewhat curious that, in view of the many 
centuries during which brick has been employed as 
a building material, but very little is known as 
to its strength when built into a pier or wall. 
Architects have seldom to trouble themselves about 
the matter, as in the old days the proportions 
adopted for walls were based on custom, and to-day 
the building laws limit their discretion very mate- 
rially. These laws make no distinction between 
a wall built of Staffordshire ‘‘ blues” and London 
‘* stocks,” though the one brick has a strength 
of some 800 tons per square foot, and the other 
only about one-tenth as much; nor is any diffe- 
rence made as to whether the wall is built in lime, 
mortar, or cement. In fact, the condition of affairs 
is somewhat analogous to that established by the 
Board of Trade in the early days of iron-bridge- 
building, when wrought iron was wrought iron, 
and whether it was the highest Yorkshire quality 
or the most brittle product of the Cleveland district, 
was considered equally suitable to carry a stress of 
4 tons per square inch. No doubt in the building 
trades the difficulties of inspection, already sufli- 
ciently onerous, would be greatly increased by the 
adoption of rules in which the requirements varied 
with the quality of the material used ; but as they 
stand, the rules are certainly a barrier in the path 
of progress. 

Engineers have been less hampered by restrictions 
of this kind, and have, moreover, owing to the 
novelty of much of their work, been less able to 
rely upon ancient precedent than the architect. 
As w natural consequence, most of our information 
as to what stresses are actually worked to in prac- 
tice in brickwork come from engineering sources. 
These are found to be very variable, ranging up to 
about 15 tons per square foot, which is the pres- 
sure at the base of one of the great Glasgow 
chimneys under a gale of wind. As to what pro- 
— this bears to the ultimate strength of the 

ickwork no data are available, as experiments on 
the strength of brickwork, as opposed to the strength 
of its components, tested separately, have long been 
wanting. A few experiments in this connection 
were, it is true, carried out with the 500 Waterton 
testing-machine by the American Society of Civil 
Engineers in 1887-88. The mass of brickwork 
crushed was, however, relatively small, the largest 
section experimented with having an area of 1} 
square feet, whilst by far the majority of the piers 
tested had an area of only 1 square foot or a little 
less. The experiments did establish, however, the 
great influence of height on the crushing strength. 
Thus a pier measuring 12 in. by 12 in. (nominal) 
crushed at 234 tons per square foot when 2 ft. high, 
and at 144 tons per square foot when 10 ft. high. 
The bricks in question, tested separately, crushed at 
890 tons per square foot, and were set in Portland 
cement mortar. A similar pier, also 10 ft. high, 
but laid in lime mortar, crushed at 97 tons per 
square foot.. The total number of experiments was 
not large, and, as stated, the dimensions of the 
piers were in general small, so that there was an 
obvious need for further tests, which was recog- 





nised by the Royal Institution of British Architects, 
who, in 1893, organised a series of tests on a much 
larger scale. These tests, which extended over a 
period of four years, were made partly on piers 
18 in. by 18 in. by 6 ft. high, and partly on walls 
27 in. by 18 in. by 6 ft. high. The results, with 
praiseworthy public spirit, were published from 
time to time as attained, and the whole were even- 
tually collected into a small, but “capitally illus- 
trated and well-printed, volume, which was pub- 
lished by the Institute last year.* 

The experiments were intended to demonstrate 
the manner in which the strength of a pier or wall 
varied with the character of the materials used in 
it, and with the lapse of time. By a fortunate, 
but unappreciated, chance, the experiments also 
served to show how greatly the strength of the 
brickwork was dependent on the character of the 
workmanship. In the first series of experiments 
the piers were built by time labour, and with no 
special supervision, it being thought that as the 
workmen had absolutely nothing to gain by scamp- 
ing their work, it would be unnecessary to keep a 
very close watch on them. The result proved the 
contrary. On crushing some of the piers built of 
the harder variety of bricks, it was found that, to 
save themselves the trouble of cutting these hard 
bricks, the workmen had in many cases substituted 
pieces of stock brick for the closers in the internal 
work. On other occasions, instead of mixing fresh 
cement mortar, they had simply beaten up again 
that left over night. In view of this experience 
a very close watch was kept’ on the work during 
the later experiments, with the result that piers of 
the second series, 12 or 13 weeks old, proved 
stronger than corresponding piers of the first series 
44 to 45 weeks old. 

The crushing of brickwork walls of Staffordshire 
blues with an area of 34 square feet necessitates the 
employment of a very powerful testing-machine. 
Here the Committee secured the assistance of Sir 
William Arrol, who provided them with a machine 
built specially by him forthe work in question. It 
was of a simple character, consisting of a fixed and 
a movable platen, the latter being carried by the 
ram of an hydraulic cylinder 3 ft. 1 in. in diameter, 
connected to the upper fixed platen by uprights of 
steel plates and angles. The calibration of the 
machine was effected by Professor Unwin by means 
of a comparison of crusher gauges, compressed 
respectively on the 100-ton testing-machine at the 
Central Technical College, and on the new mact:ine. 
In this way a relation was established between the 
pressure-gauge readings and the actual load on the 
specimen. A site for the machine was placed at the 
disposal of the Committee by the West India Dock 
Company, at the instance of their then chief engi- 
neer, Mr. H. F. Donaldson. The supply of pressure 
water to the cylinder of the machine was obtained 
from the dock mains, an intensifier being used 
when necessary. It was found, on first using 
the machine, that in order to give a reasonable 
time for the taking of observations, the pressure 
water had to be admitted through a very small 
valve, as otherwise the pier was crushed almost 
instantaneously. 

In addition to the experiments with brickwork 
in lime mortar and cement mortar, one test was, 
on the suggestion of Professor Unwin, made 
with the bricks simply bedded in sand. This 
made evident the importance of the cementitious 
value of the mortars, as is shown by the following 
figures :-- 

Tests of 18 In. by 18 In. Pier, 6 Ft. High, Built of 
Leicester Reds. 


Bedded in 
Cement Mortar 


Bedded in Lime 
Mortar Beddcd 

cantian in 
Sand. 
434 123 213 


19! 3 | 48s 
Age at Test. weeks Weeks. Weeks. Weeke. Weeks. 





tons per tons per tons rer tons per tons per tons per 








First visible sq. ft. sq.ft. sq.ft. sq.ft. sq.ft. sq. ft. 
crack at.. 17.22 11.34 31.50 15 89 24.18 4.97 
Crushed at 29.93 22.18 86.39 49.54 48.06 13.44 


The results, it will be seen, are very irregular, 
largely due to the fact, already mentioned, that in 
the piers first built the workmanship was of in- 
different quality, though probably at least as good 
as is generally obtainable in ordinary contract 

* Report on Brickwork Tests, conducted by Sub- 
Committee of the Science Standing Committee of the 
Royal Institute of British Architects. London: The 
Royal Institute of British Architects. [Price 6s.] 
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work. That the excellent results of the test at 
123 weeks of Portland cement was no fluke, but 
could be repeated, was demunstrated in the tests 
on the walls. Here at an age of 21 weeks the 
crushing strength of the walls built in cement again 
reached over 80 tons; whilst the first crack. was 
not visible until, in one case, a pressure of 45 tons 
per square foot, and in the other case of 49 tons 
per square foot, was recorded. Similar walls built in 
lime mortar with equal care crushed at 45 tons per 
square foot, the first visible crack appearing at about 
27 tons per square fuot. A comparison of these 
results with those obtained with the pier built in 
sand shows what an important part is played by 
the mortar in holding the work together. It is 
curious to note that in most cases it was the 
bricks rather than the mortar which failed. In 
many cases hardly a whole brick was left, though 
with the carefully ,built Staffordshire ‘‘ blues” in 
mortar, and also in the case of some of the Leicester 
‘‘red” piers, it was the mortar that failed. Ex- 
periments on cubes of the mortars used showed a 
crushing strength of about 58 tons per square foot 
for the Portland cement mortar when more than 
24 weeks old, whilst at the same age the lime 
mortar had a crushing strength of 15 tons per 
square foot, increasing to 28 tons per square foot 
at an age of 34 weeks. These figures are much less 
than that of the weakest bricks experimented with— 
viz., the London ‘‘stocks,” which averaged 84 tons 
per square foot. There was, it is true, in several of 
the experiments instances of mortar falling out of 
the exposed joints; but no general disintegration 
of the mortar in the interior of the piers or walls 
is recorded. 

The general nature of the results recorded is 
tabulated below. 


Observed Strength of Brickwark.—R I.B.A. Experiments. 


Crushing 
Strength. 
Nature of Brickwork. Tons per 
Sq. Ft. 
London stocks in lime mortar (average workmanship) 12 
" » (specially good ,, 184 
an cement mortar (average $0 17 
pa - (specially good ,, 39 
Gault bricks in lime mortar (average workmanship). . 21 
* - (specially good oo . ve 31 
a cement mortar (average ae oe 2t 
ad » (specially good os’ Des 50} 
Leicester reds in lime mortar (average workmanship) 32 
‘a se (specially good ,, 454 
a cement mortar (average ” fas 
am - (specially good ,, ) 84 
Staffordshire blues in lime mortar (average workman- 
ship) .. ae oe ee es se ee ° 74 
Staffordshire blues in lime mortar (specially good 
workmanship) Se - om me * oo 
Staffordshire blues in cement mortar (average work- 
manship) - es os oe oe ee ee 774 
Staffordshire blues in cement mortar (specially good 
workmanship) <i és as os me »» 
Fletton bricks in lime mortar (specially good work- 
manship) < : 30} 


Fietton bricks in cement mortar (specially good work- 
manship) - of os oe oe _ oe 56 
The following table gives the strength of these 

bricks when tested separately. 


Strength of Bricks. 


London Burham Leicester Stafford- 

















a Stocks. Gaults. Reds. shire Blues, letton. 
tons per tons per tons per tons per tons per 
sq. ft. sq. ft. sq. ft. sq. ft. eq. ft. 
Cracked at 76.2 102.3 248 1 4716 
Crushed at 84.3 182.2 382.1 701 220.8 


It will be noted that there was remarkably little 
difference between the strength of Staffordshire 
‘‘ blues” in lime mortar and the same bricks laid in 
cement mortar. The method of failure was, how- 
ever, different in the two cases, the bricks failing 
in the case of the work in cement, and the mortar 
when the bricks were laid in lime mortar. 

Some highly interesting observations were made 
ou the compression of the piers before failure, and 
we reproduce, in the next column, some stress- 
train Curves prepared by the Committee. 

lt will be seen that the curves are very similar 
to those obtained with blocks of stone or cement. 
(he characteristic feature of such curves is that the 
‘eformation at the outset is large for small incre- 
tents of stress. An important consequence of this 
peculiarity of the stress-strain curves of granular 
iaterials, is that there is no automatic equalisation 
of the loading applied to any area. With plastic 
materials, on the other hand, such as iron or steel, 
the stress-strain curve has its convexity in the 
other direction, and hence any overloaded point is 
‘ne to relieve itself by stretching ; and, provided 
the loading is not alternating, the safety of the 
structure is assured. The liability of masonry and 


brickwork to cracking is no doubt largely due to 
the feature referred to. On the other hand, there 
is a good deal of evidence that, with slowly-applied 
loads, masonry has, in practice, considerable plas- 
ticity. Thus it has been shown that the famous 
Bear Valley dam was unstable if considered simply 
as a gravity dam, and that, considered as an 
elastic structure, the tensile stresses would be far 
beyond the strength of the material. It was, how- 
ever, equally obvious that, considered as a hori- 
zontal arch, the structure was perfectly stable ; 
but for this arch action to be effective, plastic, or 
semi-plastic, yielding of the dam would be neces- 
sary. It would be of great interest to test this by 


a 





(908) Compression in %2 Parts of an 
taking stress-strain curves of stone or masonry 
under very slowly-applied loads. 

The influence of deviations from Hooke’s law 
is not always sufficiently taken into account in 
mathematical investigations. It would, no doubt, 
be going too far to state that any structure is safe 
under a unidirectional load which is safe under any 
possible hypothesis as to stress distribution ; but 
there is undoubtedly a substantial substratum of 
truth in such a statement. The distribution of 
stress as calculated by elasticians from Hooke’s law 
is therefore not that which actually obtains in most 
structures subject to steady stress. A flat plate, for 
example, will safely carry a far higher load than 
allowed by elasticians ; but it must be remembered 
that though it will do this if the load is a steady 
one, it is nevertheless exceedingly probable that in 
the case of alternating stresses the rules of the 
mathematical theory of elasticity apply with great 
precision, and it has further to be borne in mind 
that any structure shown to be safe by this theory 
will be safe in practice. 








THE INTERNATIONAL COLLIERY 
EXHIBITION. 

On Tuesday last an exhibition of colliery machi- 
nery and appliances—the third of its kind—was 
opened at the Agricultural Hall, Islington, N. The 
last, held in 1904, was a considerable improvement 
on its predecessor as regards the number of exhi- 
bitors, and this year there is again a further de- 
cided increase in the number. Although so far 
from the coal-fields, and open for one week only, 
the Exhibition contains a very representative col- 
lection of colliery machinery, particularly of under- 
ground plant. Haulages, coal-cutters, pumps, &c., 
are almost, without exception, driven electrically ; 
three-phase induction motors being generally ap- 
plied. The almost hermetic way in which mine 
motors are now enclosed puts them on an equal 
footing, as regards safety, with compressed-air 
motors, while in efficiency and reliability they have 
enormous advantages. One would have thought 
that the recent Board of Trade regulations as to 
the use of electricity in mines, and the provision 
of instruments for immediately detecting faulty 
circuits, would have brought the electrical in- 
strument makers to the Exhibition, to show the 
various instruments they had devised to comply 





with the requirements. Nearly all the leading 


firms now make special leakage - detectors, but 
hardly a single example is to be seen. The 
British Westinghouse Company have a switchboard 
panel for a three-phase feeder circuit fitted with 
electrostatic detectors; and Messrs. Juhn Davis 
and Son, of Derby, have the latest pattern of 
Eversheds ‘‘ Megger” on view, while nobody else 
seems to have troubled about the matter. The 
Westinghouse detector contains an aluminium vane 
connected to earth, and arranged to be able to 
swing to the right or left according as it is at- 
tracted by one or other of two metallic plates. The 
plates are connected, through condensers, with the 
mains, and if an earth occurs on either main, tho 
vane is attracted towards the plate belonging to 
the sound main. Two detectors are used for a 
three-phase circuit, the central phase being con- 
pornd to a plate on each instrument. 

If the Board of Trade regulations, however, did 
not excite exhibitors, the same cannot be said of 
the recent terrible disaster at Courriéres. Messrs. 
Siebe, Gorman, and Co., Limited, of Westminster 
Bridge-road, 8.E., show several varieties of their 
self-contained life-saving apparatus, which enables 
&@ man equipped with it to remain, and work, for 
hours in an atmosphere of smoke or poisonous gas. 
Shortly after the Courriéres disaster we illustrated 
and described this apparatus fully (see ENGINEER- 
InG, page 480 ante). The principle of the appa- 
ratus is that the spent breath is revivified by the 
absorption of the carbon-dioxide by means of 
caustic soda or potash, and fresh oxygen is mixed 
with it, so that it again becomes capable of support- 
ing life. Another interesting exhibit on Messrs. 
Siebe, Gorman, and Co.’s stand is the identical 
self-contained breathing apparatus used by their 
men for the repairs of the Suet Tunnel when it 
became flooded during construction. The breach 
was so far up the tunnel that a diver could not 
reach it on account of the great length of air-pipe to 
be dragged after him, even though three auxiliary 
divers assisted him by pulling on the air-pipe. 
Hence a self-contained breathing apparatus was 
built by the firm, which enabled the job to be 
satisfactorily accomplished. Messrs. Wallach 
Brothers, of 57, Gracechurch-street, and Messrs. 
R. Jacobson, of 11, Water-lane, E.C., both show 
German breathing apparatus on the same prin- 
ciple, but slightly diffferent in details. Both firms 
represent that their apparatus is of the type which 
proved successful at Courriéres. 

The number of the automatic railway-carriage 
couplings on view, more than their apparent 
merits, makes it necessary to mention them. Little 
mahogany trucks when pushed on a toy line may 
engage automatically every time they collide ; but 
the work on the couplings is not exactly the same 
as when real loaded wagons crash together at night 
in a shunting yard. As we have said before in this 
connection, the problem is not solved by combining 
a number of catches, springs, and pins in such a 
way that they will engage with a similar combina- 


tion. But to attempt to convince an inventor is 
a 
esides the well-known ‘‘ push-plate” and belt 


conveyors for coal exhibited by several firms, there 
are to be seen two conveyors on the swinging-trough 
principle, which has proved so satisfactory for 
grain and similar material. In the machine shown 
by the Zimmer Conveyor Company, of Mark-lane, 
E.C., the trough is carried on elastic legs, so that 
it can oscillate to and fro without having a number 
of moving joints to be oiled and attended to. The 
other machine, called the ‘‘ Marcus” conveyor, and 
built by Messrs. Head, Wrightson, and Co., 
Limited, of Thornaby-on-Tees, is noticeable both 
for the remarkable’ solidity of its construction and 
the peculiar motion given to the trough. The latter 
is carried on rollers and driven by a crank and con- 
necting-rod gear. The crank, however, does not 
have a uniform motion, as it is driven by a drag- 
link from another crank rotating uniformly about 
a different centre. The link-work is so propor- 
tioned that the crosshead, and therefore the con- 
veyor trough, is given a constant acceleration for 
the greater part of its stroke, and then suddenly 
retarded and reversed in direction. The diagram 
on the next page shows the link-work, and also 
the curves for the velocity and acceleration of 
the trough. The nature of the motion is such 
that the material has attained so = a forward 
velocity before the trough returns that at every 
stroke it moves forward by a distance greater than 
the amount of the stroke. The driving shaft of a 





conveyor handling 300 tons of coal per hour only 
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makes 65 revolutions per minute, and the slowness 
of its motion and the peculiarly effective action of 
the conveyor, as compared with the ordinary 
oscillating type, are very attractive to watch. 





Another very interesting exhibit is that of 
Messrs. A. C. Potter and Co., of Lant-street, 
Borough, 8.E. The stand contains a great number 
of solid cylindrical cores of stone, sometimes several 
feet in length, extracted in boring operations. They 
vary in diameter from about 6 in. to 18 in., and in 
quality from dense blue flint to conglomerates and 
sandstone. The boring tool is a mild-steel tube of 
the required diameter and about 3 in. thick. This 
is rotated by gearing on the ground level, and fed 
with water passing down the hollow pipe, which 
drives it. At intervals a quantity of chilled-steel 
shot, about No. 5 size, is poured down with the 
water, and this shot finds its way under the edge 
of the tube and grinds away the rock by rolling 
action. About 10 ft. of average rock per day 
of nine hours may be drilled in this way. The 
detritus is washed up round the outside of the 
tube and deposited in a recess above it, whence it 
is cleaned out when the tool is brought to the 
surface. Once or twice a day, depending on the 
stone being worked, the core left in the tube by 
its descent has to be broken off and got out 
of the hole. To do this cement is put into the 
water, which grouts the core firmly into the tube. 
A good pull combined with a twist will generally 
fetch up the core, which is extracted from the tube 
by hammering the latter till the cement is loosened. 
Some remarkable work has recently been accom- 
plished by Messrs. Potter in lowering the sill of a 
dock at Grimsby by boring away the surface. Opera- 
tions were carried out under water, and an area of 
rock 45 ft. by 65 ft. removed to a depth of 4 ft., 
at a cost far less than by ordinary methods. We 
hope to describe this work more fully later. 

Messrs. J. Hopkinson and Co., Limited, of 
Hudderstield, have on view one of the new Ferranti- 
Hopkinson steam stop-valves, which are of great 
theoretical and practical interest. The thorough- 
fare when the valve is open is several times less 
than the full bore of the steam-pipe being con- 
trolled ; but the peculiar design of the inlet and 
outlet sides of the casing prevents any throttling 
of the steam supply. The pressure head of the 
steam is converted into velocity head for its passage 
through the orifice, and reappears as pressure on 
the other side. Practically, the construction gives 
a stop-valve much smaller for the same work than 
one of the ordinary type, and yet quite as efficient. 
Owing to its small size it may be opened without 
the use of any relieving device or by-pass, such 
as is generally found necessary with stop-valves 
under high pressure. The flanges are made to the 
dimensions specified by the Engineering Standards 
Committee. We shall illustrate this valve in an 
early issue. 

The Hydraulic Mining-Cartridge Foreign Syndi- 
cate, of 21, Mawdsley-street, Bolton, show a device 
to bring down coal after it has been undercut, 
without the use of explosives. This appliance is 
claimed to avoid much breakage of the coal, and to 
be perfectly safe. It consists of a hollow steel 
cylinder, 3 in. in diameter and 20 in. long, having 
eight little hydraulic rams working through a flat 
face formed along one sice of it. Each ram is 
telescopic, the two parts being suitably ked, 
and the total travel is 2in. A very small hand- 
pump supplies the water pressure, and the whole 
apparatus only needs about 1} pints of water. It 
is made in this country, and both in mechanical 
design and workmanship appears excellent. 

There are scores of coal-cutters, haulage gears, 
and ag ay plants on view; but we noticed 
among them little, if any, novelty. Many of the 
leading makers are exhibiting motor-driven multi- 
stage turbine-pumps for high lifts, as the efficienc 
and compactness of this combination is now well 
recognised. The Pulsometer Company, of Reading, 





show many of the pumps with which their name is 
identified as well as of other patterns. Messrs. 
F. Pearn and Co., Limited, of Gorton, are well 
represented, as are also Messrs. Gwynnes, Limited, 
of Hammersmith, and the Worthington Pump 
Company, Limited, of Queen Victoria-street, E.C. 
The latter firm show a two-stage turbine-pump to 
lift 1000 gallons per minute against a head of 218 ft. 
when running at 960 revolutions per minute. This 
has been built fora Cornish mine. Ten firms are 
showing coal-cutters of one sort or another. The 
disc cutter exhibited by the Brush Electrical Engi- 
neering Company is noticeable for a very simple 
link-motion arrangement, whereby the feed of the 
machine can be adjusted from zero to its maximum 
without stopping anything. The motors are easily 
removable, and both alternating or direct-current 
motors have exactly similar leading dimensions, so 
that either may be fitted at will. 

The Lahmeyer Electrical Company, of New 
Oxford-street, W.C., show an induction-motor, the 
casing of which contains fine wire gauze, so that 
a certain ventilation is secured, while a spark on 
the motor will not ignite inflammable gas outside. 
The same company have a depth-indicator on view, 
and a Karlik speed-indicator to record the speed 
the cage is travelling. It works on the principle 
of the mercury tachometer. 

The engine work exhibited, particularly that of 
Messrs. W. H. Allen and Co., of Bedford, deserves 
praise for its excellent finish. Messrs. Gwynnes, 
Limited, and the British Westinghouse Company 
both set examples which we trust will be followed : 
Messrs. Gwynnes by putting in the catalogue the 

rices of theix manufactures, and the Westinghouse 
Jompany by directing the outlet of the fans on 
their stand so that the usual discomfort is not 
caused to visitors. 








LIQUID AIR AND CHARCOAL AT 
LOW TEMPERATURE. 

Tue last Friday evening lecture of this season 
of the Royal Institution, delivered on June 8 by 
Sir James Dewar, was a brilliant experimental 
display. Sir James stated that it had not been his 
intention to give an experimental discourse, but an 
accident, serious unfortunately, to his assistants, 
Mr. Lennox and Mr. Heath, had occurred in his 
laboratory, and had obliged him to change his plans 
and to abandon the lecture he had contemplated 
delivering. In its place he would, with the help of 
his assistants, demonstrate some novel features of 
studies on Liquid Air and the Application of Char- 
coal at Low Temperatures. 

In the first experiment a U tube of glass was 
cooled in liquid air, taken out, and one of its limbs 
rubbed with flannel in order to electrify it. The 
image of the tube was projected on the screen, and 
ice needles (from the condensed atmospheric mois- 
ture) were seen to form only on the electrified limb, 
shooting out at right angles to the glass surface. 
It was shown that this formation of ice could be 
utilised for the determination of thermal conduc- 
tivities. Several wires—copper, brass, and bismuth 
alloy—were partly dipped into liquid air; a cap or 
crust of ice settled on the projecting ends of the 
wires, and the length or height of this ice-cap 
depended upon the thermal conductivity of the 
wire. 

The volatilities of different substances, and the 
effects on the boiling and freezing points of liquids 
of small additions of foreign substances, were also 
demonstrated with the aid of liquid air. Sir James 
used a number of cylindrical glass cups of the same 
dimensions. The first cup contained water; a 
drop of liquid air poured on the water began to 
spin about in the spheroidal state, and caused so 
strong a condensation of water vapour that dark, and 
more or less striated, clouds seemed to be drifting 
over the water surface as projected on the screen. 
When a little alkali was added to the water, there 
was much less water vapour, but the drop of liquid 
air(or, rather, the water under it) froze more rapidly; 
water to which a little sulphuric acid was added 
behaved similarly. Liquid air poured on concen- 
trated sulphuric acid, which has a much higher 
boiling-point than water—viz., 338 deg. Cent.— 
and no measurable vapour tension at ordinary tem- 
perature, did not spin round, but only moved 
about rather slowly. On mellitic ester a lively 
agitation and a light vapour cloud were produced 
by the drops of oe air. The last experiment 
with carbon tetrachloride—boiling-point, + 46 deg. 
Cent.—was most striking; dense black vapour 





clouds swept over the surface, and the drops of air 
separated and darted over the liquid, pulling 
striated tails after them, like comets Sir James 
said ; the likeness to cuttle-fish suggested itself. 
In these phenomena surface tension also played a 
part. More serious, the lecturer said, were the 
applications of liquid air in spectroscopical and 
other apparatus ; joints were a nuisance, and we 
could trap undesirable gases with the aid of liquid 
air ; illustrations of this property were given in the 
latter part of the lecture. 

Professor Dewar then passed to the extraordinary 
absorptive power of chartoal for gases, which he 
first investigated in 1874, and which he has, during 
the last few years, been further studying with re- 
markable success. That charcoal is a good absor- 
bent for gases was, of course, long known. Sir 
James has found out that when charcoal is first 
heated and exhausted to expel gases already ab- 
sorbed, and then cooled in liquid air, the absorptive 
power is so much increased that charcoal becomes 
a valuable help to the experimenter. A year ago 
they were able to absorb about 150 cubic centi- 
metres of gas per gramme of charcoal; now they 
could absorb 450 cubic centimetres. All kinds of 
charcoal would do, even the light charcoal obtained 
from blood ; but cocoa-nut charcoal answered best. 
One gramme of this coal was put in a small bulb, 
which was connected by a rubber tube with a 
graduated cylinder containing air ; the rapid absorp- 
tion of the air could be watched by the audience. 
Of other porous substances, alumina was very eftfec- 
tive, and more than 400 cubic centimetres of air 
were absorbed within a few mjnutes by a small 
quantity of alumina; but this substance did not 
retain the air so well. Further to exemplify the 
absorptive power of charcoal in other ways, Sir 
James suspended from the one arm of a balance a 
bulb, containing some charcoal ; this charcoal was 
in the vapours rising from a jar charged with liquid 
air, and soon began to sink as it absorbed air. A 
flake of charcoal was suspended, again over liquid 
air, between the poles of an electromagnet, so as 
to place itself equatorially to the unexcited poles. 
When the electric current was turned on, the coal 
responded very slightly, probably owing to a trace 
of iron in it. As the charcoal cooled, however, 
and absorbed more oxygen, it assumed a more axial 
position. 

The general laws of the gaseous absorption in 
charcoal, Sir James continued, were the following : 
—At constant pressure the curve of volume to tem- 
perature had a hyperbolic form ; at constant tem- 
perature the pressure-volume curve also had a 
hyperbolic form ; at cunstant volume the curve of 
—_— to temperature had a linear form. The 
ormula connecting the pressure of the gas occluded 
by the charcoal with the concentration of the gas 
was very complicated; for short ranges a fairly 
simple logarithmic law held, and the concentration 
entered into the formula with a power index of 
about 24. As regards hydrogen and helium, the 
following table gave the volumes of those gases 
absorbed by charcoal at different temperatures :— 


Temperature. © Helium. Hydrogen. 
Deg. Cent. ‘ 
—185 24 137 
—210 5 180 
— 252 160 250 
— 258 195 _ 


The absorption of helium, small in comparison to 
that of other gases, even hydrogen, increased there- 
fore enormously at the lowest temperatures, when 
the hyperbolic volume-temperature curve became 
almost a perpendicular line, and we might con- 
clude that helium would probably be liquefied if 
we could lower the temperature 11 deg. further 
than so far done, to + 7 deg. Cent. absolute. 

From the amount of carbon-dioxide gas absorbed 
by charcoal, we could estimate that 100 grammes 
of charcoal contained about 15 cubic centimetres 
of pore space, and we could compare the density 
of that absorbed CO, to the real density of the 
fluid carbon-dioxide. Similar deductions had been 
made for other gases. (See table on next page). _ 

The amount of hydrogen gas absorbed by 6.7 
grammes of charcoal at the temperature — 190 dey. 
Cent. under different pressures was :— 

Volume in Cubic 


Pressure in é 
Atmospheres. Centimetres. 

1 620 

§ 925 

10 1050 

15 1000 

20 975 

25 925 


Without being able to give further explanations, 
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Sir James stated that these several series of ex- 
periments proved that the hypothetical density of 
any gas absorbed in charcoal corresponded to the 


Theoretical Mean Density of Gases in the Pores of the 








Charcoal. Available Space 15 c.c. per 100 Grammes of 
Charcoal. 
‘ ; Teer 
Density of Gas| Fluid Density 
Ges, Temperature. “in Charcoal. | of Gas. 
Deg. Cent. 
Carbon dioxide + 0.7 0.8 
Oxygen - 183 1.33 1,12 
Nitrogen ace — 193 1.00 0.84 
Electrolytic gi s 0.58 ®) 
Hydrogen ~ 193 0.06 0.07 
Ditto - 210 0.08 
Ditto ‘ — 252 0.11 
Helium ds = -2 @ @ 








density of the gas outside, and that whatever char- 
coal did, it behaved similarly to all gases. We 
had, of course, to consider comparative tempera- 
tures. Yet charcoal had a certain selective absorp- 
tivity. 

This selection manifested itself in various ways. 
Air consisted roughly of four volumes of nitrogen 
and one volume of oxygen; but if an endless cur- 
rent of air were passed over charcoal, the dis- 
charged gas mixture contained three volumes of 
oxygen to two of nitrogen. If the charcoal, satu- 
rated with air, were cooled in liquid hydrogen, 
hydrogen would displace all the oxygen. If the 
charcoal were only charged with oxygen to start 
with, a current of hydrogen would displace one- 
third of the oxygen; and two-thirds of the nitrogen 
would be displaced by hydrogen, if the charcoal 
had previously been saturated with nitrogen alone. 
If, on the other hand, we charged the charcoal 
with pure hydrogen, a current of a mixture of 
three volumes of oxygen with two of nitrogen would 
finally displace all the hydrogen. Charcoal cooled 
in liquid air drank in air-gas so rapidly that a pres- 
sure gauge registered hardly any gas pressure ; if 
we heated that charcoal afterwards, the gas given 
off was much richer in oxygen than our air was. 
These observations promised important utilisations 
of charcoal at low temperatures. Scientifically a 
considerable use was already made of graded ab- 
sorption by charcoal. In the spectroscopic re- 
searches before mentioned, a charcoal tube was 
sealed to the vacuum tube to absorb any residual 
gas, and when the sparking tube, together with its 
one or several charcoal tubes, formed part of a 
system through which a current of gas was sent, 
some particular accumulated gas could finally be 
swept into the sparking tube. A Réntgen tube was 
shown with a charcoal tube attached; when the 
charcoal was dropped into liquid air, the glow 
became much diminished because the gas pressure 
inside was too feeble; when dipped into liquid 
hydrogen, the discharge refused to pass. A Crookes 
radiometer within another vacuum tube would not 
spin when the charcoal was cooled in liquid air ; 
but it at once started when liquid hydrogen was 
used as cooling agent. 

_A very striking illustration of the high absorp- 
tive power of charcoal was given by the following 
experiment :—Three sparking tubes and three 
charcoal bulbs were so arranged in series that 
after each sparking tube came a charcoal bulb, the 
latter immersed in liquid air, and that all the tubes 
and bulbs formed one continuous pipe system, 
through which air was passed. When starting the 
experiment, the three sparking tubes showed the 
greenish discharge. As the experiment proceeded, 
the far end began to shine with the ruddy glow of 
neon and also helium, which gases are least ab- 
sorbed by the charcoal, and this glow gradually 
advanced against the air current. Although the 
whole constituted a continuous pipe system, the 
air entered at the one end at a pressure of several 
millimetres, and left at the other at less than a 
hundredth of a millimetre. Professor Dewar also 
showed how readily some freely suspended neon 
tubes—of the kind he has constructed for Professor 
Fleming’s wave-detector—responded to the electric 
wavesemitted byan inductionapparatus. Theelectric 
discharge —— a helium tube was not altered when 
the charcoal bulb attached to it was cooled in liquid 
air, because there was hardly any condensation of 
helium at that temperature; when the tube was 
cooled in liquid hydrogen, the gas pressure was so 
much reduced that the discharge would no longer 
pass through the tube. The recent determinations, 
by the charcoal method, of the percentages of the 
rare gases contained in our atmosphere, differed 
somewhat from the values found in 1902. The air 





seemed to contain 1 in 80,790 of neon (1 in 
70,000 was previously assumed) and 1 part in 
245,300 (1 in 362,000) of helium, or 1 part in 
58,000 of both these gases together. 

Professor Dewar then briefly referred to an ex- 
periment which was to exemplify that the chemical 
reaction did not always occur in the charcoal vacua 
as we might have anticipated. He had put a 
little mercury in one glass bulb, a small lump of 
sulphur in another, connected the two bulbs by a 
glass tube, and joined a charcoal tube to the con- 
necting piece; a good vacuum having been pro- 
duced, he had sealed the two bulbs, disconnecting 
the charcoal tube, and left the two bulbs to them- 
selves for months. The whole of the sulphur bulb, 
as shown, was now incrustated inside with black mer- 
cury sulphide, while the mercury bulb had remained 
quite bright. As mercury is thought to be more 
volatile than sulphur, and as the sulphur, more- 
over, generally evolves traces of sulphuretted hy- 
drogen, this result might not be considered very 
surprising. Professor Dewar, however, in a few 
words, which we regret we could not follow, charac- 
terised the effect as peculiar, and indicating pro- 
bably some emanation of corpuscles. 

With the aid of charcoal, Sir James proceeded, 
they had been able to make vacuum jacket vessels 
out of metals, instead of the brittle glass so far 
employed. The vessels closely resembled the 
previous type, and the good vacuum produced be- 
tween the two walls was further improved by filling 
_ of the space with well-exhausted charcoal. 

e vacuum vessels used for the demonstrations 
were made of copper, nickel, brass, and other 
metals. Sir James finally explained how the high 
absorptive power of charcoal could be utilised for 
thermoscopic and calorimetric researches. A small 
bulb, formed at the end of a glass tube, was 
charged with charcoal, previously saturated with 
several hundred times its volume of either air or 
hydrogen ; the bulb and tube were jacketed with 
liquid air or hydrogen, and the upper end of the 
tube was joined to a pressure-gauge containing 
sulphuric acid. The whole apparatus was put in 
front of the lantern, so that the thread of the 
pressure-gauge could be seen on the screen. When 
the bulb, together with its jacket, was lowered 
into liquid air, a slow contraction was noticed ; 
but when a candle flame was approached to the 
apparatus to within a few inches from the char- 
coal the gas distinctly expanded, although the 
heat of the radiated heat acted through three 
thicknesses of glass and about 14 in. of liquid air. 
In another experiment a little piece of lead, repre- 
senting 0.5 gramme-unit of heat, was dropped 
into the liquid air; the heat given off by this 
bit of lead made the pressure-gauge drop instan- 
taneously in the one limb of the U tube, almost as 
if the gauge had been broken. The beam of light 
from the lantern was then, with the aid of a hand- 
mirror, deflected for a moment upon a charcoal 
calorimeter, immersed in liquid hydrogen ; the gas 
pressure at once rose. We could thus still measure 
the smallest heat quantities at + 20 deg. Cent. 
absolute. 

Sir James Dewar appropriately concluded with 
a quotation from Dr. Johnson—that it was every- 
body’s duty to add something to our hereditary 
aggregate of knowledge. 








PrrsonAL.—Mr. John W. Bainbridge removed on 
Tuesday, the 12th inst., to larger premises, situate at 
143 to 147, Rosebery-avenue, E.C.—Mr. W. R. Cooper, 
M.A., B.Sc., M.I.E.E., A.M. Inst. C.E., has been 
offered, and has accepted, the position of editor of 
the Electrician, in the place of Mr. F. C. Raphael, 
A.M.I1.E.E., who retires on June 30. 





Tue British Fire-Prevention Committee. — The 
—— Commission which visi Italy on the occasion 
of the International Fire-Service Congress at Milan 
returned to London on Saturday, after also visiting Venice, 
Florence, and Rome on the outward journey, and on the 
return journey Zurich, Lucerne, Bale, and Strassburg. 
in each of which cities extensive facilities were accord 
to them by the Government and local authorities for study- 
ing the general fire-preventive measures and fire-service 
arrangements. At me the members of the special 
Commission were honoured with an audience of nearly 
half an hour’s duration by the King of Italy. At Milan 
four of the members of the special Commission read papers 
on the occasion of the International Congress. The ob- 
servations made by the Commission on their visit will be 
embodied in the form of a report dealing with such 
features in the organisation of the fire-preventive legis- 
lation and fire-service measures as are of interest in this 
country, and the report will be issued by the committee 
as a quarto volume, 





THE IRON AND STEEL INSTITUTE AND 
THE AMERICAN INSTITUTE OF MINING 
ENGINEERS. 


As has already been announced in our columns, the 
Iron and Steel Institute will hold this year, in place 
of the usual meeting in the provinces or abroad, a 
—— > London jointly with the American Insti- 
tute of ne Engineers ; and the general programme 
of the proceedings has now been issued. e meetin 
will commence on Tuesday, July 24, and will exten 
over the two following days. The Lord Mayor 
has consented to act as chairman of the London 
Reception Committee; and a varied programme 
of entertainments, visits, and excursions has been 
arranged by the executive committee, of which 
Mr. R. A. Hadfield is ident, and Mr. Bennett 
H. Brough, secretary. The following papers have 
been offered for reading :—(1) ‘* Machine-Moulding,” 
by P. Bouvillain, of Paris; (2) ‘‘ Tempering and 
Cutting Tests of High-Speed Tool-Steels,” by. Dr. 
H. C. H. Carpenter, of Manchester; (3) ‘‘ The 
Nodulising and "Desulghusieation of Fine Iron Ores,” 
by A. Ladd Colby, of New York; (4) ‘ Belgian 
Practice in Large Gas-Engines,” by Professor H. 
Hubert, of Liége ; (5) ‘‘ Electric Steel-Smelting,” by 
E. C. Ibbotson, of Sheffield ; (6) ‘‘ Different Methods 
of Blast- Furnace Refrigeration and their Power 
Requirements,” by J. E. Johnson, Jun., of Longdale, 
Virginia ; (7) ‘‘ The Crystallography of Iron,” by F. 
Osmond, of Paris: (8) ‘‘German Practice in Large 
Gas-Engines,” by K. Reinhardt, of Dortmund; (9) 
**The Development of the Roe Puddling Process,” by 
James P. Roe, of Pottstown, Pennsylvania; (10) 
“The Constitution of Iron-Carbon Alloys,” by Albert 
Sauveur, of Cambridge, Massachusetts; (11) ‘‘ The 
Influence of Silicon and Graphite on the Open-Hearth 
Process,” by A. 8. Thomas, of Cardiff; and (12) 
‘British Practice in Large Gas-Engines,” by Tom 
Westgarth, of Middlesbrough. It will be seen from 
the above that an exceptionally valuable series of 

pers has been promised, and the discussions should 

extremely interesting between members and visitors, 
who will come together from different countries. The 
only drawback will be the limit of time, but this is 
unavoidable. In addition to the above papers, an 
exclusively American list has been prepared. It con- 
sists of the four following papers :—(1) ‘‘ Comparison 
of American and European Rail Specifications,” b 
A. Ladd Colby, of New York; (2) ‘‘ Piping an 
Segregation of Steel Ingots,” by H. M. Howe, of New 
York ; (3) ‘‘The Effect of Low Temperature on the 
Recovery of Steel from Overstrain,” by E. J. 
McCaustland, of Ithaca, New York; and (4) ‘‘ Im- 
provements in Rolling [ron and Steel,” by James E. 
York, of New York. 

lt appears from the programme that on the morning 
of the first day, Tuesday, July 24, there will be a 
general meeting of the Iron and Steel Institute, and 
excursions in the afternoon ; on the morning of the 
next day there will be a meeting of the American 
Institute, and visits to works in the afternoon ; whilst 
on the third day there will be a joint meeting of the 
two societies. As the American visitors will be ad- 
mitted to the first day’s meeting, and doubtless 
members of the Iron and Steel Institute will be able 
to attend the American gathering, the proceedings will 
probably be very similar, excepting that Mr. Hadfield 
will take the chair on the first day, and Mr. R. W. 
Hunt, of Chicago, on the second. The following are 
the works to visited :—On Tuesday, July 24, (1) 
the National Physical Laboratory at Teddington ; (2) 
the London County Council’s Electricity Generating 
Station at Greenwich; and (3) the Hall of the 
Company of Armourers and Braziers. On the even- 
ing of this day the Lord Mayor will give a 
reception at the Mansion House. On ednes- 
i July 25, the visits will be to:—(1) Messrs, 
J. I. Thornycroft and Co.’s Works at Chiswick ; (2) 
the works of Messrs. J. and G. Hall, Dartford ; and 
(3) the Temple and Inns of Court. In the evening 
there will be a visit to the Austrian Exhibition at 
Earl’s Court. On Thursday, July 26, there will bea 
visit to:—(l1) The works of essrs. Fraser and 
Chalmers at Erith ; (2) the works of the Associated 
Portland Cement Manufacturers at Northfleet; (3) 
the Power Station of the Underground Electric 
Railway Company at Chelsea; and (4) the Hall of 
the Ironmongers’ Company. On this evening there 
will be a fireworks display at the Crystal Palace. It is 


ed | anticipated that on the following Friday, July 27, 


there will be an excursion to Windsor ; and in the even- 
inga — in the Guildhall. Finally, on the Saturday 
there will be alternative visits to the blast-furnaces 
of Messrs. Thomas Butler and Co., Wellingborough, 
and to Dover Harbour Works. For the followin 

week excursions, confined to the members of the Ameri- 
can Institute of Mining Engineers, will be organised 
to the principal iron districts. As will be seen from 
the above, the meeting is likely to prove of consider- 
able importance. Not only are a cs number of 
American engineers and metallurgists coming over, 
but also many distinguished members of the Iron and 
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Steel Institute have taken part in the preliminary 
proceedings, or have expressed their intention of 
attending the meeting. It need hardly be said that 
the attendance of Continental members to meet the 
American visitors will be exceptionally gratifying to 
the executive. As Mr. Hadfield has recently pointed 
out, the Iron and Steel Institute has been twice enter- 
tained with magnificent hospitality by the American 
Society ; and to give some idea of the liberality of the 
arrangements it may be mentioned that entirely free 
travelling accommodation was provided for about 200 
English guests, who pomaips: travelled 10,000 to 
12,000 miles. All this was offered as hospitality, no 
charge of any kind being made. The Institute was 
received on Both occasions by the President of the 
United States, and on each occasion several of the 
Council were invited to dine at the White House. The 
American visitors, as Mr. Hadfield reminds us, will 
represent the largest metallurgical industry in the 
world, the output of American pig iron being at 
the rate of 25 million tons per annum. According 
to one of the latest reports of the American Census 
Bureau, the value of the various products of iron and 
steel, both rough and worked up to the most finished 
forms, was not far from 400,000,000/. We are glad to 
hear that the guarantee fund has reached ample pro- 
portions for the entertainment of the foreign visitors, 
and with so able a president as Mr. Hadfield, who is 
no less popular in America than in England, the 
meeting can hardly fail to be a great success. 








Water Suppty or Lincoitn.—After four years’ boring 
for water at Boultham, in connection with the new water 
supply for Lincoln, the red sandstone has been tapped. 
The water rose 185 ft. in 15 minutes, the boring-tool, 
which weighs 2} tons, being lifted. The water continued 
to push its way upwards at the rate of 12 ft. per hour. 
The depth of the bore is 1563 ft. A prediction of Pro- 
fessor Hull and others that an immense quantity of water 
would be tapped on reaching the red sandstone has been 
abundantly fulfilled. 





Messrs. WARING AND GILLOw's New Buitpinc.—The 
magnificent premises opened by Mes:rs. Waring and 
Gillow, in Oxford-street, London, have electric-lighting 
and power appliances equal to 19,200 lamps of eight 
cindle-power. All the lifts are worked electrically, and 
there are exhaust fans in the roof requiring 30 horse- 
power to drive them. In addition, there are pumps for 
raising water from a deep borehole, and delivering it to 
tanks in the high parts of the building. All the motors 
are wound for 240 volts, and, as thesupyly is at 480 volts, 
a motor generator of 72 kilowatts capacity has been in- 
stalled. at is possible that in the future the current will 
be generated on the premises at 240 volts. The wiring 
has been carried out under the superintendence of Mr. 
W. N. Dumaresq, on the three-wire system, two separate 
three-wire instal]ations being carried into each apartment, 
so that the blowing of a fuse will never put a room into 
darkness. The low-pressure hot-water heating has been 
carried out by Messrs. Cooper and Co, of Liverpool, the 
six passenger lifts by the Otis Elevator Company, 
Limited, the goods lifts by Messrs, C. and M. Musker, 
Limited, of Liverpool, and the well is being bored by 
Messrs. Fielding and Platt, Limited, of Gloucester. 





Contracts.—The Leeds Corporation recently decided 
to extend the plant at their electricity works by the 
adoption of two 3000-kilowatt steam-turbine sets. After 
making a tour of inspection round the country, visiting 
most of the more modern turbine stations, the committee 
have recommended the adoption of the Willans-Parsons 
type of turbine, with shrouded blades, and have recom- 
mended the council to place the complete contract, in- 
cluding the generator portion and the condensing plant, 
in the hands of Messrs. Willans and Robinson, Limited, 
Victoria Works, Rugby. — An order for additional 
Worthington pumping plant to the extent of 22,500/. has 
been placed by the Rand Water Board, Johannesburg, 
with Messrs. Sykes and Co., of that city.—Messrs. John- 
son and Phillips, Old Charlton, have recently booked the 
following orders :—Battery, booster, and switch-gear for 
the Belfast Tramways and Electricity Committee ; a 490- 
kilowatt dynamo for Messrs. Combe Barbour, Limited, 
Belfast; a supply of motors, &c., for sale or hire for 
pout pt months to the Ra any ——_ Sy weal 
and 100 open-type arc lamps for the Imperial Japanese 
Navy.—The National Tube Company, Pittsburg, io just 
purchased from the Allis-Chalmers Company one of their 
1500-brake-horse-power horizontal twin-tandem type gas- 
engines for direct connection ‘o a 1000-kilowatt direct- 
current generator.—Messrs. C. and A. Musker (1901), 
Limited, Liverpool, have secured the order from the 
Great Central Railway for the electrification of the 
hydraulic cranes at Hull Creek, Hull.—The alternator 
selected by the Leeds Corporation to be coupled to the 
Willans turbine is of Messrs. Dick, Kerr, and Co.’s manu- 
facture. Messrs. Dick, Kerr, and Co. have supplied, or 
have under construction, other alternators for a number 
of corporations and companies throughout the country. 
Of these machines, there are seven of 3000 kilowatts.— 
The British Thomson- Houston Company, Limited, Rugby, 
have received orders for their electrical tramway equip- 
ments from the Lanarkshire Tramways Company, Stock- 
port Corporation, Colne and Trawden Light Railways, 
and the Pontypridd Urban District Council; also from the 
Dublin and Lucan Electric Railway, an order for an 
electric locomotive, 





ARCHES. 
To THE EpitTor oF ENGINEERING. 

Srr,—In the memoir entitled ‘‘On the Graphics of 
Metal Arches,” by Messrs. L. W. Atcherley and Karl 
Pearson, F.R.S. (Dulau and Co., 1905), occurs the follow- 
ing at the top of page 6:--‘‘(4) Whether the terminals 

sup} or built in, the vertical reactions must be 
in equilibrium with the whole load, which we suppose 
vertical. Hence they must be absolutely identical with 
the reactions which we should find in the case of a simple 
beam of the same span carrying the same load, and they 
can therefore be found at once by the same easy link and 
vector-polygon construction,” 

Now, Sir, I say, that for an arch built in, the vertical 
reactions are not identical with those found in the case of 
a simple beam, and that they cannot be found at once by 
the link, &c., method. 

Instead, the vertical reactions are affected by the end 
moments, and their values are as follow :— 


»t-@,M,-M, 


Vv, = 
l d 
= B, +Ht 4 
= B, + X, 
V. = B, - X. 


In these expressions :— 
V, and V, = vertical reactions at abutments. 
w = a single load on arch. 


1 = span. 
distance of w from abutment. 
M;, and M, 


= end moments. 
H = horizontal thrust. 
¢é, and e, = distances of points of action of resultant 

thrust at abutment above centre line 
of arch. 

B, and B, = beam reactions. 

T am, Sir, your obedient servant, 

CARELESS. 








STANDARDISATION OF MACHINERY FOR 
WAR VESSELS. 
To THE EprToR OF ENGINEERING. 

Sir,—It is with interest one has read in your issues the 
article and studied the points on the above, and a few 
mild criticisms are offered herewith. 

It would be well to seek the origin of the scheme, which, 
like that of the Osborne scheme of training executive 
and engineering officers, is trans-Atlantic. Some years 
ago the United States Navy Department proposed to build 
all their torpedo craft by issuing drawings to the con- 
tractors, to which they were to work, and as a basis from 
which to start interchangeability the plan was sound. 

The objection, however, to this is that from an engi- 
neering view it is retr e, as stifling progress, the 
contracting firms being reduced to manufacturers only, 
and under such circumstances the Admiralty would have 
been forced to accept responsibility for the design. 

Further differences of opinion might arise as to mis- 
haps due to design and those due to material. Presumably 
this has been the standpoint from which the powers that 
be have looked at the matter, thus keeping responsibility 
in one hand while retaining competitive design. 

Your reference, to the lay mind, may appear to some 
open to question, and rather that the executive mind 
(as in the personnel questions) has controlled the issue, as 
it generally does on engineering matters, due to the 
constitution of the Board of Admiralty. As to the 
results illustrated by you, one is impressed by the scru- 
pulous care exercised by the contractors; and yet from 
a practical side much, as the article states, is unneces- 
sary, and is only really applicable to slower moving and 
more exact mechanisms, such as guns. 

Now many shipping companies are running, and engi- 
neers producing, marine engines similar, and from the 
same patterns; and a case analogous to making up a sound 
warship out of several disabled ones in war time would 
be two steamers with engines from the same patterns 
running on scheduled service of moderate length. 

One vessel is in dry dock damaged, and her sister vessel 
following in must be turned around in a few days to fill 
her sailing date. On opening up the sister ship’s engines, 
say, @ cylinder is found to havea dangerous fiaw, or a con- 
necting-rod shows a flaw which is deemed unsafe. 

With very ordinary facilities, to transfer a cylinder, 
piston, piston-rod, and shoe capes ste is not a large matter, 
and after rymering a few bolts when the cylinder is set, and 
lining up the rods and coupling up, the vessel would pro- 
ceed to time. 

A connecting-rod transferred in toto is a small job, and 
with rebedding and swinging for lead could be done in a 
few hours. It does not appear that in the case of a 
cylinder, made as illustrated. the operation above could be 
dispensed with, as working — s through the various 
joints from the bed-plate to cylinders, each slightest varia- 
tion is cumulative, and such slight variation will un- 
doubtedly exist, while for connecting-rods ordinary wear 
and tear are not accounted for by gauges, and the opera- 
tion above in this case also must be gone through. 

Again, pistons and piston-valves; what does it matter 
should the working barrels be ;';in. differentinsize? Will 
anyone guarantee after twelve months’ running two ships 
will not differ }in.? Where liners are to be fitted in, 
gauges are necessary to effect rapid replacement. 

Similar remarks to the foregoing might be made to 
most of the gauges for working parts, but not to the 
solid-block gauges for propellers, couplings, cones, guides, 
rod-ends, &c., and not to these so much for the sake of 
interchangeability, but viewed as constructional and 
labour-saving methods. 

From your statement as to the length of time these 





have been adopted by one firm, that was their original 
intention. The system of standardisation, either from a 
fighting or constructional view, is right ; but the object 
may be obtained with less cost to the suffering taxpayer. 
IT am, yours faithfully, 
June 13, 1906. M. M 








NAVAL ENGINEERING AND-ADMIRALTY 
PULICY 


To THE EpiTorR Or ENGINEERING. 

Srr,—Really, the more one reflects on the Douglas 
Memorandum in its relation to the displacement and 
submersion of the engine-room artificers, the more one 
feels that it is too funny to talk about, and that one’s 
time will be better occupied discussing the respective 
merits of Mellin’s and Neave’s foods for infants, But 
the subject is so far-reaching, and of such public interest, 
that one does not hesitate to ask your indulgence for a 
few remarks on the subject. 

In the first instance, may I say how very much the 
unprejudiced engineers of this country must appreciate 
the unique stand you are taking in your excellent journal, 
and one feels that your words, following the publication 
of the Douglas Memorandum, come with considerable 
weight and authority. The difficulty surrounding the 
subject is, that too many, may I say, lay writers rush 
into print and discuss a subject with which they are not 
convereant, and are inclined to pooh-pooh the sentiments 
expressed in such editorials as yours, as if there were no 
real technical weight behind them. So much the worse 
for the lay mind. As one of your previous writers said, 
it is a question of the “line of least resistance, and of 
easy facility for copy.” : : 

As far as the Douglas Report itself is concerned, one 
looks in vain for the reason for thesé radical and far-reach- 
ing changes, and the conclusion is forced upon one that the 
finding was actually arrived at before any terms of refer- 
ence were placed before the Committee, and evidence 
taken. If this be the fact, it is somewhat deplorable. 
No fair-minded man reading the evidence of the few 
engineering officers, who were questioned on the engine- 
room watch-keeping business, can find any justification 
from such evidence of the recommendations contained 
therein. Incidentally I might be excused for drawing 
attention to these witnesses. One might have expected 
that engineering officers serving in modern battleships 
afloat, and who could be regarded as the spokesmen 
for the great body of engineers, would have been 
selected; but, instead of that, the officers upon whose 
evidence the results are supposed to be based were actu- 
ally drawn from establishments where the new orders 
were already in force. Consequently, to any student of 
naval methods and policy, it is intensely difficult to 
understand how an unbiassed opinion could be obtained 
from them. 

This point, however, cannot be too strongly forced 
home to your readers—viz., the weakness and prejudice 
of the evidence elicited from the officers referred to. 
Such statements as this, for instance—that it would Le 
better to keep engine-room artificers ignorant of everything 
except strictly mechanical usages, because learning would 
make them discontented and dangerous—are not only un- 
worthy of a naval engineering officer, but are a clear indi- 
cation that other forces are at work besides those which 
are essentially contributory to the well-being of the 
British Navy. Surely, in whatever capacity the engine- 
room artificer is to be found in the future, nothing can 
possibly justify, in view of the exacting demands of the 
service, a limitation of his knowledge. The more he 
knows, the better man he will be, whether a3 mechanic 
or watch-keeper. 

After all, the method by which conclusions were arrived 
at pales into comparative insignificance with the effect 
that the Cawdor Memorandum will have upon the general 
engineering efficiency of the Navy. This is the subject 
that demands attention, and our statesmen and great 
engineers fail in their duty to their — in proportion 
as they lose sight of this phase of the subject. It is to 
the engineering sentiment of the country that the nation 
must look for light and leading, and salvation from a 
movement which many of the best engineers of to-day 
believe to be a retrograde one. 

Possibly the following few details will lead toa better 
appreciation of this subject ; if not, the hope is expressed 
that they may awaken some of the latent forces in marine 
engineering circles. A first-class battleship of to-day will 
have, say, two main engines, developing 15,000 indicated 
horse-power, eighty auxiliary engines, and twenty boilers. 
At present she would carry one engineer-commander, 
three engineer-lieutenants, two artificer-engineers, three 
chief engine-room artificers, and thirteen engine room 
artificers. Excepting the commander, these would be 
divided into three watches; and one engineer-lieutenant 
or artificer-engineer, one chief engine-room artificer, and 
three engine-room artificers would be on watch under 
steam. The care of hydraulic, electric, and refrigerating 
machinery, torpedoes, &c., would be left to the other 
available engineer officers and engine-rcom artificers. 

The new scheme will mean a great reduction in the 
officer and artificer personnel, and the shifting of respon- 
sibility from the shoulders of these to the stoker class. 
Admirers of the scheme may combat this statement, but 
we challenge them to disprove it. The men on the 
engine-room platform, in charge of revolving machineries, 
must necessarily ba the immediate court of appeal, not 
only for the set of engines that may, or may not, be run- 
ning round smoothly, but for all the other auxiliary 
machineries, valves, pipes, gauges, &c , allied to those 

articular engines. Time alone will prove whether the 
lessening of efficiency in this direction will sorrowfully 
re-act upon H.M. ships of war. 

In contrast to the proposed methods for the modern 
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battleship, one might well turn to the great Conarders, 
the Campania class. These vessels would carry each about 
twenty-two qualified engineers, every one of whom will 
have done a complete engineering apprenticeship. These 
officers would be split up into .the several watches, 
amongst engine-room, stokeholds, and so on. In other 
words, the ship’s efficiency is maintained by the presence 
below, in the combined capacity of watch-keeper and re- 
pairer if necessary, of a highly efficient and thoroughly 
trained body of mechanical engineers. This certainly 
looks more businesslike than shifting responsibility to 
the shoulders of the untrained stoker. 

Of course, this is not intended to decry the stokers, 
not by any means. They are an excellent body of men, 
but to attempt to make mechanics of them, and equip 
them at twenty-five years of age, after two or more 
years’ training, with theskill, initiative, and engineerin 
aptitude necessary for the engineer’s work, is too muc 
to expect. It is really attempting the impossible. 

Mr. Harding (Inspector of Machinery, retired) in his 
lecture on the ‘‘ Defence of the Realm,” drew attention 
to the important part that coal consumption must play 
in our modern navies. Here, surely, without expanding 
this point, it might reasonsbly be suggested, is the sphere 
for the stoker’s work. Shovelling to-day ia not what it 
was. The fireman’s business is to get the best results 
with the least possible coal consumption out of our modern 
steam producers, and merit on these lines might well be 
rewarded with warrant rank, without overlapping, much 
less superseding, the trained engine-room artificers. 

Professor Ewing, in his recent lectures, is reported to 
have stated that the promotion of engine-room artificers 
will in no way be interfered with by the new scheme. 
Would it be too much to ask how this will beso? Already 
the promotion to chief engine-room artificer and artificer- 
engineer has been practically blocked. A statement like 
this is very easy to make; but in the absence of public 
explanation is not acceptable, and dses not explain away 
the intention to set the engine-room artificers on one side 
for repair work only. He is to remain the mechanic, the 
stoker is to become the watch-keeping officer, with all 
that that term implies. This is the crux of the matter, 
and it will be a prolific cause for discontent, not to say a 
gross injustice to, and breach of faith with, all engine- 
room artificers who joined the Service under other con- 
ditions. 

Yours truly, 


May 8, 1906. Morninc WatTcH. 








THE TRAINING OF ENGINEERS. 
To THe Eprror oF ENGINEERING. 

Str,—I hive read with much interest the opinions that 
have been published of late on this subject; but I feel 
that there is a great deal yet that is unsatisfactory in the 
methods proposed for the training of mechanical engi- 
neers. The recommendations put forward in the report 
of the committee appointed to study the various systems 
for the training of engineers are in many respects 
admirable, especially that advocating workshop training 
for all branches of the profession, and that during this 
tra‘ning boys should be treated a3 ordinary apprentices 
and be paid wages. But in this, as in all other cor- 
re-pondenca and discussion on this subject, I note with 
misgivings the growing expense of the young engineer’s 
education, which is becoming out of all proportion 
to the salary which the average man can hope to earn 
within a reasonable time from the completion of his 
training. As far as I understand it, the course now 
considered necessary, beyond a good general education, 
will cover a period of six years or more, and, including the 
expense of living during these unproductive years, will 
cost not less than 1000/. And, on the other hand, most 
men find it difficult even on reaching the age of 30 years 
to earn an income that will support them comfortably. 
Now by far the most essential qualification for the 
engineer is natural aptitude and love of the work. Given 
these, I feel sure that as good, and better, men could be 
turned out at much less cost. 

To begin with, I think the system of paying a premium, 
for the privilege of working for a firm and picking up 
knowledge as best one can, is answerable for a great deal 
of the evil. It has a bad tendency in many ways. It 
encourages parents and guardians to pay their 100/., or so, 
per annum in the belief that they are thereby ensuring 
their boy a lucrative career, The employers, who pocket 
& considerable income from this source, and who also gain 
a number of more or less efficient workers for nothing, do 
little to help their pupils; nor, with the best intentions, 
can they really assist them much. They may take some 
interest, and afford the most promising additional oppor- 
tunities of learning. On completing his indentures, the 
pupil providing he has shown some ability and a gene- 
Tally satisfactory record, finds his services valued, at the 
most, at 253. per week, and if at the age of twenty-five he 
is able to draw & salary of 150/. per annum, he is lucky 
indeed. In addition to this, there is a growing tendency 
to regard a three years’ college course as a sine qué 
_ This means additional expense, and, supposing 
ag youth to leave school at the age of seventeen, that 

® will be twenty-three years of age before earning 
any money. Few engineering employers do not profess 
great interest in, and a desire to further, the cause of 
- nical education. It would seem to me, therefore, 
the best practical aid to this end would be to refuse to 
take & premium, and, instead, to take a number of 
“pprentices, limited and selected if necessary by an en- 
trance examination in elementary science, and pay them a 
: ‘ze that they will now be worth, being under the same 

scipline and rulesas the workmen. If these are allowed 
proper facilities for training in the various branches of the 
a €3sion, they will learn more than the average pupil 
juder the premium system. There will be no induce- 





ments to the sons of wealthy parents, who have no in- 
tention or necessity to work hard or make their living by 
engineering. I do not wish to infer that men of means 
of necessity make bad engineers; on the contrary, they 
frequently make very good ones; but these latter would 
succeed any way. But let it be ible for those who 
have to consider their parents’ pockets to have an equal 
chance. The important point is the gain to technical 


education by abolishing premiums, as the money saved 
here could be better expended in paying for theoretical 
training. 


_ Then, again, with regard to technical college educa- 
tion, that every engineer should have a good knowledge 
of theory all will agree; but why make it essential that 
he should have gained this knowledge in a three years’ 
college course. Anyone who has had experience of col- 
lege graduates will agree with me that this by no means 
is a guarantee of a high standard of knowledge. It is 
quite true that many men have benefited by college 
training ; but there are quite as many others who, with- 
out having this advantage, are quite as well educated 
technically, the result, perhaps, of evening classes and 
hard private study. It is in this private study, neces- 
sary throughout the whole active life of the engineer, 
— to the problems which occur in practical work, 
that the most useful knowledge is acquired. The amount 
of theoretical training necessary for most positions which 
the mechanical engineer is called upon.to fill is not ex- 
cessive : a good knowledge of practical mathematics and 
a thorough grounding in the principles of mechanics and 
physics form a sound basis, on which experience will add 
more specialised instruction. The mistake appears to me to 
be in making an indispensable qualification the training, 
not the actual knowledge, irrespective of how it is o 
tained, Although it is almost im ible to gauge 
adequately the value of an engineer examination, it 
would seem to be an advantage to the profession in 
general if a qualifying examination were instituted as 
a standard throughout the kingdom. This examination 
should not demand an unnecessary depth of knowledge, 
but such that anyone having had a good general educa- 
tion, the necessary familiarity with mathematics, me- 
chanics, &c., could pass. A fee not exceeding 5/. could 
be fixed upon for entrance to the examination, and should 
pay expenses. 

There is much on this subject I should like to say, 
but must not trespass further on your valuable space. I 
wish only to emphasise what appears to me an injustice 
and a danger in making the engineers’ training more ex- 
pensive; an injustice to those whose purses are limited, 
and may therefore be prevented from entering a pro- 
fession for which they have natural ability ; and a danger 
in that it would tend to produce a class of men who are 
not really suited for the work, and who spoil the market 
for others. 

Yours truly, 
DRAUGHTSMAN. 








“THE SPANNER IN THE FLEET.” 
To THE EprTor oF ENGINEERING. 

Sin,—Your correspondent ‘‘ Mechanic” deserves the 
thanks of all who have the interests of the Navy at heart 
for his vigorous letter last week. When I the 
Daily Telegraph article I smiled at the idea of the trustful 
reporter absorbing such bunkum without suspecting that 
he was being hoaxed. I don’t blame him; he is probably 
the man who does the sea-serpent and the giant goose- 
berries ; but I think the naval officer who gulled him 
must have regretted his own humorous efforts when he 
saw they had been printed seriously. For unless one 
follows the example of Artemus Ward, and labels all 
humour “‘ This is a goak,” many will take it in earnest; as 
no doubt scores of simple souls have done in this case. 

To such I would say, If you have no engineering know- 
ledge, consider the scheme in the light ot ordinary com- 
mon-senre. Think of the “bright, intelligent, and busy 
little workmen” who, according to the Daily Telegraph, 
carry out ‘‘the construction of an oil-pump for a sub- 
marine, or the repair of the engines of a destroyer,” with 
‘quite extraordinary nicety ” and ‘“‘ enthusiasm.” 

rand wonderful little boys! it reminds one of 
Sandford and Merton. They learn to do the things we 
have quoted in classes of seven, each class presided over 
by a ‘‘competent instructor.” Schoolmasters instruct 
then in mathematics and science, and engineering lieu- 
tenants in steam. After four years of this, at which 
time they are not over twenty years of age, they go to 
sea as ‘‘ full-fledged artificers” of the fleet. (Give peace 
in our time, O Lord !) 

The humorous naval officer, emboldened by success, 
explained to the confiding scribe that ‘‘the boy artificer 
at four years will be, in skill asa workman and general 
knowledge, and also in physical development, far ahead 
of an engine-room artificer, fourth class.” That is to 
say, that playing at engineering in classes of seven isa 
far better training for fingers, brain, and muscles than 
years of painful and hardly-won experience in a real 
workshop. The present artificer has absorbed a know- 
ledge of tools and machinery by living in an atmosphere 
of practical work. He did not begin by ** constructing sub- 
marine —— with quite extraordinury nicety,” but bya 
drudgery that taught him more about metallic things than 
was ever set down in a book. Instead of enjoying one- 
seventh of the attention of a ‘“‘competent instructor,” his 
youthful steps were guided by unsentimental and expe- 
rienced workmen who had probably forgotten more engi- 
neering than the ‘‘competent instructor” had ever 
heard of. He gained his knowledge and skill by actual 
work—the only way that it can be gained. P 

If there is anyone on the Board of Admiralty who 
thinks that the new scheme for training boy artificers 


will produce anything but highly incompetent prigs, he ' 





should be remanded for medical examination, The 
method is wrong and the means are futile. 
Yours faithfully, 
Reparr-SHop Man. 








APPLIANCES FOR PRESERVING AND 
LUBRICATING TAIL-SHAFTS. 
To THE Eprror or ENGINEERING. 

Srr,—In Messrs. F. R. Cedervall and Séner’s letter in 
your issue of the 18th ult., they state that the part of the 
shaft ‘‘ between the end of the stern tube and the pro- 
peller is the one that is most exposed to the action of 
the sea-water,” and that in consequence ‘‘it is neces- 
mate to have an appliance which . . . protects the whole 
shaft.” 

With your permission we should like to point out that 
the mere fact that this part of the shaft is exposed to the 
action of sea-water alone is of little or no importance. 
The only corrosion which can take place there is shared 
by all the steel in that neighbourhood, it is quite small 
in extent, and is easily prevented by paint, &c. This isa 
very different thing to the galvanic corrosion which has 
caused so much trouble and loss in tail-shafts, and which 
only takes place where the steel of the shaft is in con- 
tact with the brass of the liner in the presence of sea- 
water. If the access of sea-water to these places of con- 
tact at the edges of the liners is prevented, as it is by 
our appliances, galvanic corrosion cannot take place. 

The above remarks apply to linerless shafts ; in linered 
shafts the modern practice is to carry the aft liner right 
through into the propeller boss, so that in that case the 
whole shaft is protected by its liner. 

With reference to the general question of running the 
tail-shaft in oil, your article of May 4, and Messrs. Ceder- 
vall’s letter, show that it is quite practicable to do this. 
What appears to be needed, however, isto obtain the 
candid consideration by marine engineers of the great 
advantages which arise from the lubrication of tail-shafts 
with oil instead of with sea-water. 

Amongst new advantages may be mentioned the fol- 
lowing :— 

1. Absolute prevention of galvanic corrosion. 

2. Prevention of the entry of sand into the stern-tube 
—a frequent cause of serious wear. 

3. Great reduction of friction; and this reduction of 
friction is bound to tell either in the coal bill or in the 
speed of the ship, as well as in the lengthened life of the 
bushes. 

Other methods have been employed to prevent galvanic 
corrosion ; but, so far as we know, none of them have 
been intended at the same time both to prevent the entry 
of sand and to reduce the friction. Now, whilst running 
the tail-shaft in a bath of suitable oil accomplishes both 
these objects, it is also, without doubt, the most effective 
and satisfactory way of preventing galvanic corrosion. 

May we just add that no engineer would think of 
lubricating his engines with sea-water; and it seems 
strange to lubricate the most important bush in the whole 
ship—the stern-bush—with sea-water when it can be satis- 
factorily lubricated with oil. 

Yours truly, 
Benjamin R. Vickers AND Sons, 

Leeds, June 11. 








Quick Enorne Devivery.—A_ horizontal, cross-com- 
pound, double acting, condensing engine, for dynamo 
driving, with cylinders 18 in. and 30 in. in diameter, with 
a stroke of 4 ft., is being shipped by Messrs. Andrew 
Barclay, Sons, and Co., Limited, Kilmarnock, for Messrs, 
William Baird and Co., Limited, for their ore-mines in 
Spain. The engine has a 17-ft. fly-wheel, with twelve 
grooves for 14-in. ropes, and is fitted with variable Meyer 
expansion gear. The quick delivery of this engine forms 
a good achievement, as the makers—Messrs. Barclay— 
have built and finished it in five weeks. Only two sole- 
plates were ready manufactured in stock, cast, but not 
machined. 


LitiGATION CONCERNING PNEUMATIC TOOLS.—On Mon- 
day, May 28, Mr. Justice Warrington delivered judgment 
in the three cases of {1) the Consolidated Pneumatic Tool 
Company, Limited, versus Clark, Tierney, and the Phila- 
delphia Pneumatic Tool Company, of London; (2) the 
Consolidated Pneumatic Tool Company, Limited, versus 
Sir W. G. Armstrong, Whitworth, and Co., Limited, and 
the Globe Pneumatic Engineering Company, Limited ; 
(3) the Consolidated Pneumatic Tool Company, Limited, 
versus the Ingersoll Sergeant Drill Company and another. 
These were three actions for infringement of patent 
brought by the same plaintiffs against different defen- 
dants. The plaintiffs are the owners of two tents 
granted to Joseph Boyer, No. 7672 of 1895 and 24,165 of 
1896. The second of the two patents was the subject-matter 
of all three actions. The first was the subject-matter of the 
first two. The alleged infringement was confined, in the 
case of the first patent, to two claims relating to the 
arrangement of the handle of a pneumatic hammer. In 
the case of the second patent the alleged infringement 
was confined to two claims relating to portions of the 
arrangement whereby the operation of the motive fluid 
was caused to alternate between the rear and front ends 
of the piston, or hammer, to drive it backwards and for- 
wards. The judgment is too long to quote even in 
abstract, but it concluded with the words, ‘‘ the actions 
failon both patents, and there must be judgment for the 
defendants with costs.” Mr. Justice Warrington held, 
in regard to some of the claims, that there was want of 
invention, and in regard to others that there was antici- 
pation by prior inventors. In some instances he found 
the alleged infringement did not exist. 
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ELECTRIC POWER ON THE GREAT 
WESTERN RAILWAY. 

Ur to the present neither the public nor the Metro- 
politan railway companies have reaped the full benefit 
of the pluck and enterprise shown by the latter in decid- 
ing to scrap their steam trains and work their lines 
electrically. The change in motive power makes it 
possible to give a more frequent service and a higher 
schedule | owing to the fact that in the matter of 
getting a heavy train under way the steam locomotive 
is a long way inferior to its newer rival. The improve- 
ments under this head have, however, been limited 
up to date by the fact that a large number of steam- 
hauled Great Western trains have still been running 
into Moorgate-street along the northern half of the 
Inner Circle, and hence all trains working over this 
Circle have necessarily had to be timed to a speed 
which the steam locomotives were capable of maintain- 
ing in practice. At length, however, the work of fitting 
up for electric traction the suburban tracks of their line 
has been completed by the Great Western Railway Com- 
pany, so that the limitations, referred to above, have 
now been removed, and it will be possible to sub- 
stantially improve the service of trains on the Circle. 
The whole of the work has been carried out to the 
plans of Messrs. Kennedy and Jenkin, the consulting 
electrical engineers to the company. 

The railway company have erected their generating- 
station at Park Royal, and equipped it with eight 
750-kilowatt three-phase generators, built by the 
Electric Construction Company, Limited, each being 
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driven direct by Belliss and Morcom triple-expansion 
engines running at 250 revolutions per minute. There 
are also two exciters of 150 kilowatts capacity each, 
one of which is driven by a Belliss and Morcom engine, 
and the other by a three-phase induction motor de- 
signed to work with current at 6600 volts, which is 
that at which the main generators yield their supply. 
A stand-by is provided in a Tudor battery which can 
be charged by motor-driven boosters coupled up to 
the bus-bars. An auxiliary plant of two 150-kilowatt 
660-volt three-phase generators is also provided, the 
current being used for driving the conveyor stokers, 
circulating-pumps, and other auxiliary machinery at 
the station. There are two main switchboards, which, 
with the others at the sub-stations, have been supplied 
by the British Thomson-Houston Company, Limited, 
of Rugby. These boards can either be worked inde- 
pendently of each other or in parallel, and any feeder 
or any generator can be connected at will to either 
board. Ten Babcock and Wilcox boilers, fitted with 
superheaters and automatic chain-grate stokers, have 
been installed. They are designed to supply steam at 
a working pressure of 200 lb. per square inch, which 
will be superheated 150 deg. Fahr. before it enters the 
steam main. This is constructed of solid-drawn steel 
tubing arranged on the ring system in the engine-room, 
and on the duplicate system in the boiler-house. 
Valves are fit enabling each section of the ring 
to be cut out when desired. Messrs. Aiton and Co. 
were responsible for this portion of the work. The 
engines discharge into four surface-condensers built 
by Messrs. Belliss and Morcom, Limited. The air- 
pumps are of the Edwards type, whilst centrifugal 
pumps are used for the circulating water, each 
being driven by a 65-horse-power three-phase motor 
supplied at 660 volts from the — circuit. The 
circulating water is cooled in a set of four Klein cool- 
ing-towers, The condensed steam, before being fed 


into the boiler, is pout through an oil-filter supplied 
by Messrs. Davis-Perrett, Limited, but the bulk of the 
oil is removed prior to this by passing the steam 
through a separator on its way from the engine to the 
condenser. 

The coal supply is brought to the station in wagons 
holding 20 tons each, which are discha into a coal- 
silo, built out of ferro-concrete, the whole being below 
ground level. Beneath these silos is a tunnel, which 
accommodates the conveyors, by which the coal is taken 
to theelevators. The latter raise it to.a height of 50 ft. 
above the boiler floor, delivering it there into bucket 
conveyors, which distribute it to the hoppers above 
the boiler-room, from which the stokers are fed. 
its passage to these hoppers the coal is automatically 
weighed by an Avery coal-weigher. This conveying 
and handling plant was made and erected by Messrs. 
J. Spencer and Co., of Melksham. 

The high-tension three-phase current is transmitted 
to the sub-stations at 6600 volts and 50 cycles per second 
by six three-core paper - insulated lead-covered and 
armoured cables laid underground on the solid system. 
The three cores are each 0.15 square inch in section. 
They are laid in Howard asphalte troughing, a separate 
trough being used for each. The troughs are filled 
with bitumen and are laid ‘side by side, being capped 
with a layer of asphalte which extends over the whole 
set of troughs. The trenches for the troughs were ex- 
cavated to a depth of 2 ft., and on the bottom of these 
trenches a bed of concrete 4 in. thick was laid for the 








oar to rest on. There are three sub-stations—viz., 
,at Old Oak Common, Royal Oak, and Shepherd’s Bush, 


Fig.z. Fig.4. 
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the latter being 5 miles away from the generating sta- 
tion. At these most of the current is ‘transformed 
by Bruce Peebles motor - generators to 630 volts, 
which is the pressure adopted on the third rail. Con- 
tinuous current is also supplied at the same voltage for 
lighting the locomotive and carriage sheds, the goods 
yards and office, and part of Paddington Station. A 
certain proportion of the three-phase supply to each 
sub-station is again distributed at the full pressure of 
6600 volts to eleven distributing centres, where it is 
transformed down to either 110 or 220 volts, at 
which pressure it is used for arc and incandescent 
lighting throughout the company’s stations and 
hotels, and also for driving some small motors. 
There are two sets of three transformers at each of 
these distributing centres, and each set is capable of 
taking the maximum load there. Matters are so 
arranged that any one of these can be switched in or 
out from the distant sub-station without the presence 
of an attendant being required at the spot. To this end 
two feeders are provided, each of which is coupled up 
to the primaries of one set of transformers, so that 
either can be switched on or off at thesub-station. As 
both feeders are connected to the same bus-bars, the 
two must be in phase whenever both are ‘‘alive” at 
the same time, and hence the secondary currents at 
the distributing centres must also be in phase when 
paralleled at changing over. There is thus no diffi- 
culty in switching over from one set to the other. 
The secondary circuits are closed by means of an 
automatic switch worked by a solenoid energised 
by the transformers themselves. In closing, this 
switch cuts the solenoid out, but is then kept from 
opening by a catch, and this in turn is released by a 
**no voltage” coil wherever the current to the trans- 
formers is cut off. By a further arrangement the one 
set of transformers is automatically disconnected from 
the secondary whenever the load is being wholly sup- 
plied by the other set. 

In Figs. 1 to 6 we show the type of conductor- 
rails adopted. The high-tension rail (Fig. 1) is at 
the side, and the return rail (Fig. 5) between the 
tracks. The former is 3 in. above the running-rail 
level, and 16 in. to one side of it, whilst the latter 
is 14 in. above the running-rail level. As shown in 
our engravings, each is of channel section, and 





rests on an iron-capped porcelain insulator, which, 





in turn, is fixed to the sleeper by small clamps 
and coach screws. The rail simply rests on the 
insulator, and is not bolted to it, so that rela- 
tive movement between it and its support is pos- 
sible, a feature which is rendered advisable by the 
fact that the sleepers spring as the train moves 
over them; and with a rigid fastening of the rail, 
to its ps he heavy straining actions would arise. 
These conductor-rails weigh 102.8 lb. per yard, and 
have a conductivity canal to 15 with copper taken 
as 100. They are fished by a joint-plate bolted to 
them on the underside, and the joint is oad by four 
laminated copper strips, protected, from mechanica! 


On | injury by the joint-plate. At breaks the facing ends 


have long steel ramps bent from lengths of the main 
rail, whilst the trailing ends have short cast-iron 
ramps. The conductor-rails are divided up into sections 
approximately the same as the distances between 
successive stations, and any one of these sections can 
be cut out, though the traffic can still be worked along 
the opposite track by means of cross-over roads pro- 
vided at each station. 

Twenty trains are now being built for the new 
service by the Metropolitan Amalgamated Carriage 
and Wagon Company, of Saltley. Each train will con- 
sist of two motors and four trailing-cars, the seating 
capacity of the whole being 320 passengers. The elec- 
trical equipment is of the British Thomson-Houston 
Company’s make. Each motor-car will have four 150- 
horse-power motors, and is designed to give in service 
a schedule speed of 16 miles per hour, inclusive of 
stops, with a maximum speed of 30 miles per hour. 









































The multiple-unit system of control is adopted, so 
that the train can be run from either end, and provi- 
sion is made by which master controllers can also be 
fitted to some of the trailing cars, thus enabling a train 
to be split in two during hours of light traffic. The 
stock is fitted with the Westinghouse brake, and has 
been built to the specifications of Mr. G. J. Church- 
ward, locomotive superintendent of the Great Western 
Railway, and of Mr. Alfred Ingram, carriage and 
wagon superintendent to the Metropolitan Railway. 








AGRICULTURAL Enoines.—The value of the agricultural 
engines exported in May was 117,220/., as compared 
with 134,996. in May, 1905, and 110,201/. in May, 1904. 
In the five months ending May 31, this year, agricultural 
engines were expo to the aggregate value of 460,546/., 
as compared with 348,809/. in the cen. ged period 
of 1905, and 403,9447. in the corresponding period of 
1904. The amy engines exported to South America 
figured in these totals for 72,995/., 25,743/., and_14,063/. 
respectively. The value of the shipments of agricultural 
engines to the principal colonies for the first five months 
of this year com as follows with the corresponding 
values for the corresponding periods of 1905 and 1904 
respectively :— 





1904. 





Colonial Group. 1906. 1905. 

pe ie Teen, £ z£ £ 
British South Africa... 4,169 2,018 6,917 
British India “ 8,307 4,617 7,334 
A 26,280 14,781 $2,210 


The colonial demand was, accordingly, not particularly 
encouraging this year. Various European countries took 
among them, however, British agricultural engines to the 
value of 303,767/. in the first five months of this year, 45 
compared with 263,591/. and 275,833/. in the correspond- 
ing periods of 1905 and 1904 respectively. 
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CONTINUOUS PHOTO-COPYING MACHINE. 
HALDEN AND CO., 


CONSTRUCTED BY MESSRS. J. 





, THe modern demand for the rapid reproduction of 
engineering drawings in the form of photo-prints has 
given rise to many methods and appliances for saving 
time and cost in their manufacture. When introduced, 
_ rhyme whether in the form of white lines on 
a blue ground, blue or black lines on a white ground, 
or white lines on a brown ground, effected a great 


improvement, and saved a vast amount of time that | 


would otherwise have been spent in making tracings ; 
but efforts were still made to further reduce the time 
occupied in duplicating drawings, and machines were 
invented by means of which several photo copies of 
drawings could be produced in considerably less time 
than was at first required. In order to render these 
processes independent of daylight, the electric light 
was made use of. 

A continuous a machine of this nature 
has been recently int em by Messrs. J. Halden 
and Co., 8, Albert-square, Manchester, and is illus- 
trated above. The machine has a very neat appear- 
ance, and makes very little noise when working, as it 
is driven by an electric motor. It will take tracing- 
paper, tracing-cloth, or mounted paper, and is made in 
two designs—single and double. The one we illustrate 
is a double machine. 

In the single machine there is a reflector at the back 
of the arc lamps, but with the double machine this is, 
of course, not necessary. The exposure is obtained by 
means of two or three arc-lamps, the number used de- 
pending on the width of the tracings that are to be 
copied. The machine is worked in the following way, 
and its manipulation is very simple. Over the table on 
which the tracing is placed, and facing the operator, 
is a board on which the switches for the lamps and 
motor are placed. These are very clearly shown in 
our engraving. The “ tracing,” which may be 50 or 
100 yards long, or a continuation of separate tracings 
lightly joined together, is wound by the operator on a 
loose spindle, which is placed in the forks shown on 
the table. The spindle carrying the sensitised paper 
is placed in its forks under the front part of the 
table. The sensitised paper is then drawn up through 
the slot in the table, and its edge is placed along 
the edge of the tracing-paper, and the two are 
inserted between contact -rollers at the lower side 
of the switchboard, and the motor is started. This 
being done, the rollers draw the papers in equally 


and correctly. At this point the arc-lamps are 
cmap on. The tracing and the sensitised paper 
n 


pass very slowly between a flat glass plate and 

the contact-rollers. “The speed at which rapid ferro 

a a0 receives the correct exposure is 1 lineal foot per 
nute, 

As the tracing and the r leave the contact-plate 
and rollers they are guidel. - separate ms, which 
wind them up automatically until the whole length 
that has been placed on the feeding-spindles has passed 
the contact-plate. The arc-lamps and motor are then 
switched off, the photo-print can be removed for deve- 





MANCHESTER. 








| lopment, and the tracing taken from the other spindle. 
|The receiving-rollers are not very clearly shown in 
| our engraving, but they are carried by the curved part 
| of the bracket that supports the table on each side of 
| the machine, and are worked by the endless chain, 

which may be seen at the front on the right-hand side 
| of the illustration. 

When prints from a number of small tracings of 
varying size have to be made, the tracings are fed in 
by hand on to the gs a gr as it travels to the 
contact - rollers. When the tracings have passed 
between the rollers and the glass contact-plate, they 
fall into a tray at the bottom of the machine. The 
motor is adjustable to the various speeds required by 
the different papers and voltages used. The varying 
speeds are obtained by means of coned pulleys, on 
which the driving-belt from the motor runs. The 
makers now supply for use on this machine rolls of 
sensitised paper 50 yards Jong. The special advan- 
tages claimed for the machine are that it will take 
copies of any length and copies however small. There 
is no loss of time in fixing covers or arranging the 
apparatus for each exposure. There is perfect contact. 
the manipulation is very simple and there is a great 
reduction of labour. hen in use, the sides of the 
machine can be closed in. 

We understand that these machines have now been 
adopted by many of the leading engineers in this 
country. ; 








INDUSTRIAL NOTES. 

Ws may congratulate ourselves that labour disputes 
in this country are on the decline, while in other 
countries—on the Continent and in the United States 
— they are on the increase. Last year, for — 
several strikes on a large scale were threatened, but 
all were happily aver In Germany there was. an 
pond: vi large number of strikes and lock-outs in 
1905, and the disturbed conditions have continued 
down to the present time, there being few industrial 
districts which have not recently been affected by 
disputes in one or more trades. The most important 
a far-reaching labour disputes were, and are, in 
what are there called generally the metal trades, which 
comprise engineers, ironfounders, machine-moulders, 
core-makers, casting-trimmers, and other metal-using 
industries. -The demands of the workers, as formu- 
lated in Hanover and Brunswick by the foundry 
workmen, were the reduction of working hours to ten 
per day, with extra pay for overtime and Sunday 
work, the weekly w of men permanently em- 
ployed to be at fixed rates, and to remain at the 
same level as formerly, with no reduction on account 
of shorter hours. The demands included the establish- 
ment of a minimum wage for moulders, machine- 
moulders, ‘core-makers, and casting-trimmers; com- 

nsation to be paid for defective castings if due to no 
ault of the workman ; the better regulation of piece- 
work; and the adoption of measures to ensure the 








safety and health of the workpeople. The employers 
agreed to some of the proposals, ut ref to con- 
cede others; especially did they decline to sanction 
the establishment of a minimum wage for moulders 
and all other foundry hands. But the most important 
refusal was to enter into any negotiations with the 
union or its officials. This is, perhaps, the crux of 
the whole question. 

A strike was thereupon declared by some of the 
workmen at the beginning of April, shortly after 
which employers declared a lock-out, some 12,000 work- 
men being affected. About the same time the moulders 
and casters in two establishments at Breslau struck 
for an advance in wages of about 4d. per hour; the 
manufacturers thereupon gave notice of a lock-out 
unless the strike termina at a given time. The 
men refused to comply with the employers’ terms, 
and were locked out to the number of about 6000. 
A number of men were also locked out in Dresden. 
The —S then in a body threatened a general 
lock-out if the workmen did not return to work, 
which lock-out would affect some 300,000 workpeople. 
The unrest, thus initiated by the action of the men 
and the refusal of terms by the employers, has not yet 
been ified. Generally it may said that the 
several branches of the metal trades are in revolt 
against existing conditions of employment, including 
the hours of labour and the rates of wages. So far, 
active political propaganda has been avoided, and the 
dispute has, on the whole, been free from violence and 
intimidation. 

The unrest above indicated in the metal trades of 
Germany has found a counterpart in the building 
trades in Austria, where on May 12 the bricklayers 
were locked out. The Master-Builders’ Association 
then determined that if the strike did not end,® 
the whole of the building operatives should be locked 
out, and, accordingly, some 60,000 operatives were 
discharged on Saturday, June 2, comprising masons, 
bricklayers, plasterers, roofers, carpenters and joiners, 
plumbers, painters, glaziers, and locksmiths. It is 
alleged that the total number affected will reach 
150,000. The main question at issue is an advance 
in wages to all branches of the trade. 


The Ironworkers’ Journal pays a well - deserved 
tribute to the late Sir David Dale, whose death 
occurred on his way home from Cannes. After re- 
counting some biographical notices of his career, 
and his connection with many great enterprises in 
the North, the writer Bun A to tell the story of 
the establishment of the North of England Con 
ciliation and Arbitration Board for the Regulation 
of Wages in the Iron and Steel Trades. This was 
founded in 1869. From 1860 to 1866 the trade was in 
a ferment; in nearly every year there were strikes 
and lock-outs, the struggles being to secure an advance 
in wages or to resist a reduction. These lasted for 
months, and at times the military were called out to put 
down disturbances. In 1866 the conflict was sadly 
severe, At first it was a strike against a 10 per cent. 
reduction; it ended in a reduction of 20 per cent. after 
terrible suffering, for the funds were totally inade- 
——. The employers refused to recognise the union. 

hen it was that Sir David Dale induced the employers 
and John Kane induced the operatives to establish 
the Board of Conciliation. is death is a loss to 
labour and to the industries of the North. The 
work of formulating a new wages scale for the Mid- 
land Wages Board is now practically completed, and 
within measurable distance of a successful termi- 
nation. For twelve months the committee have 
worked at it assiduously and mutually. There were 
natural or evolutionary reasons for a rew scale, as 
things have changed since the first scale was adopted. 
The Journal gives some minute instructions to the 
members of the association as to the wages of sheet 
mill workers, in order that they may know precisely 
how the rates are fixed for different gauges. This 
will tend to lessen disputes in the districts affected. 








The Durham Miners’ Association’s Monthly Circular 
reports the last monthly meeting of the Conciliation 
Board. At that meeting the chairman had to be 
elected. Sir David Dale’s death rendered it necessary 
to elect another in his stead, and Sir L. Wood was 
unanimously chosen. He is the President of the Coal- 
owners’ Association, therefore this is further evidence 
of the growth of confidence in conciliation. The new 
president has, of course, the confidence of the mine- 
owners, and not less so that of the miners, as the 
eulogiums upon him in the Circular show. Mr. John 
Wilson, M.P., speaks most favourably of him as one 
who has for years sat by his side at the Conciliation 
Board. The men expected an advance in wages at 
the last meeting, but the accountant’s ascertainment 
of selling prices did not warrant it. The men com- 
plained, but the Circular points out that there was no 
other course, as the figures were accurate and certain. 
It points out some disturbing elements during the past 
quarter to account for the non-advance in wages ; coal 
only slightly advanced in prices. The Compensation 
Committee had twenty-five cases before them for 
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consideration ; of these claims, three were disallowed, 
one was referred to arbitration, and twenty-one were 
awarded compensation on bases agreed upon. The 
general secretary has explained the changes in the 
Miners’ Eight Hours Billof this session, its generaleffect, 
and the attitude of the Durham and Northumberland 
Miners’ representatives in the House of Commons. 
The Bill does not satisfy the Northern miners, as the 
state of the mines and the conditions of employment 
are different in several respects. Some of the condi- 
tions appear to be peculiar to those two counties ; they 
do not apply in the other coal-fields, The members 
for those counties say that they have no desire to 
stand in the way of other districts, but their own 
must be considered. This is a fair position. 

The Amalgama‘ed Engineers’ Journal refers to the 
Education Bill as a Religious Disputes Bill, and it 
does seem to have that character by the discussions 
thereon, both in and out of Parliament. The de- 
crease in the proportion of unemployed is shown 
by a chart, which shows a smaller percentage than 
for years. The total membership at date was 100,456 
—an increase of 381 in the month; in the same period 
the unemployed decreased by 101. There were also 
157 fewer on sick benefit. The report states that 
there are signs of improving trade in nearly all indus- 
tries, in all districts. This is very encouraging. The 
Engineers’ Society has now nine students at Ruskin 
College, Oxford. Some scholarships were instituted 
in commemoration of William Newton and William 
Allan, in recognition of their services as the firet pre- 
sident and secretary of the amalgamation. A special 
series of Parliamentary Notes is written by Mr. 
Robert Young. The series of technical papers is 
continued ; these ought to be useful to the younger and 
more studious members of the union. 

Mr. Tom Mann, of whom little has been heard for 
some time, writes from Australia respecting an observa- 
tion of one of our Liberal Labour M.P.’s in the House 
of Commons, who said that ‘‘ he likes the Australian 
legislation on the subject of providing for necessitous 
school children.” Mr. Tom Mann declares that no 
legislation of the kind has been passed either by the 
Federal Commonwealth, by any State, or by any muni- 
cipal authority. He adds :—‘‘ This is not because there 
is no necessity, but because of the indisposition of the 
capitalist plutocracy to allow any sympathetic measure 
of the kind to be passed.” The question is, Have the 
Labour Party ever tried to pass such a measure? If 
they have not, why throw the blame on “‘ the capitalist 

lutocracy ?” In this country it is not so much the 
indisposition of the wealthy as it is the inherent 
difficulty of relieving the parents from their own 

ersonal responsibility. Mr. Mann gives a further 
Bit of information. At the last census taken of 
Victoria he says that the result showed a population 
of 1,201,341; the proportion of breadwinners was 
100 to every 124 dependents. Provision was made in 
the census schedules for ascertaining the number of 
persons unemployed for more than a week prior to 
the date of enumeration. The information collected 
at the time showed that 13,795 males and 2647 
females, all wage-earners, were returned as idle. He 
adds :—‘‘ The conditions are just as bad now. In the 
iron trades things are worse. Of all the boiler-makers 
in the union in Melbourne 60 per cent. were out of work, 
and yet there is neither strike nor lock-out.” This is 
serious if all the facts given are correct. 


The quarterly report of the Amalgamated Cotton- 
Spinners is most satisfactory as regards the work of 
the association, and as regards the state of trade. It 
says :—‘‘ The quarter has been a period of all-round 

rosperity. achinery has been kept running at its 
Fail capacity ; operatives have been provided with re- 

ular em loyment ; the volume of our trade, both at 
com a with foreign countries, has continued to in- 
crease, whilst employers have been fully able to main- 
tain the excellent profit-earning position which they 
have now enjoyed for nearly two years.” This state 
of things, the council say, fully justified the demand 
for 5 per cent. increase in wages, which the employers 
conceded. This for the first time has raised the level 
of wages 5 per cent. above the normal standard. It 
is urged, as a reason for further efforts to strengthen 
the union, both numerical.y and financially, that the 
concession by the employers was in consequence of 
the strong financial position of the union, a position 
which would have enabled the association to demand 
it. Reference is made to the negotiations between 
the representatives of the employers and operatives, 
for the formation of an automatic system for the 
regulation of advances and reductions in wages in 
accordance with the state of trade. The association 
approves of the principle, but the subject is one of 
great complexity, and there is a difference of opinion 
as to the basis of the scheme ; but the task is not re- 
garded as impossible, and hope is expressed that a 
workable scheme will be evolved, and that a fair trial 
will be accorded to it. ‘Time-cribbing” appears to 


be carried onto such an extent in some mills and 





factories that the operatives seek police aid in its 
detection, and power to prosecute offenders. It is 
= that inspection under the Factory Acts has 
failed. 





At the annual meeting of the Durham Miners’ 
Relief Fund it was prem that the membership stood 
at 159,914, or nearly 160,000 in round numbers—an 
increase of 4263 in the year. The contributions 
amounted to 159,264/.—an increase in the year of 
21917. The total income was 171,052/.; the expendi- 
ture amounted to 143,933/., showing a balance in 
favour of the fund of 27,119/. The capital balance 
was 371,112/. The number of fatal accidents in the 
year was 158, leaving 86 widows and 164 children 
chargeable to the fund, and also 53 single full and 19 
half members. The namber of non-fatal accidents 
was 25,876, and there were 439 accepted applications 


for full relief on the ground of total disablement—an | ¢ 


increase of 43. The number of accepted applications 
for aged benefit was 763—a decrease of 91; but there 
was & large increase of minor accident claims. During 
last year the fund had relieved 1269 widows, 1253 
orphans, 1210 disabled, and 4591 aged miners. They 
had distributed 131,000/. in the year, mostly in weekly 
a This is a most worthy record for the Dur- 
m miners. 





Another successful experiment in housing work- 
men has been made by the British Steel-Smelters, 
Iron, and Tin-Plate Association in the North of 
England, in four towns on the North-East Coast. The 
association has erected 39 houses at a cost of between 
11,0007. and 12,0007. The total sum so invested now 
reaches 50,0007. The rents vary from 7s. to 8s. 9d. per 
week, according to accommodation, or size of rooms. 
Each house has six rooms and a bath-room Every one 
must wish that experiments of this kind should suc- 
ceed, for they show thrift and self-respect—two great 
factors in progressive improvement. 





The labour question is again to the front in parts of 
Russia, especially in Poland. The sufferin rought 
about by the war with Japan, and the industrial up- 
rising which followed, were sure to produce stagnation 
in trade, and with it suffering, poverty, and hunger. 
Hunger is a sad provocative to disorder. 





The dispute between the operative cotton-spinners 
in the Oldham district, including a number of mills in 
that town, Royton, Shaw, and Springhead, and the 
Federation of Master Cotton-Spinners was settled last 
week, practically on the lines asked by the operatives. 
At the meeting of the emergency committee in the 
previous week no agreement was arrived at, but at a 
subsequent meeting terms were submitted which were 
satisfactory to the operatives. The dispute, therefore, 
is at an end. 





The Co-Operative Congress, held in Birmingham last 
week, decided not to promote special representatives 
in Parliament, as the Congress was held to be non- 
political. It decided, however, to erect a great hall 
to commemorate the life-long work of the late G. J. 
Holyoake, to be called by his name, and also to erect 
a tablet over his grave, Mr. Holyoake was the his- 
torian of the co-operative movement. 





The International Congress of Miners, held in 
London in Whit week, resolved that no boy under 
fourteen years of age should be employed in or about 
mines, and that none should be employed underground 
under the age of sixteen, The employment of women 
in or about mines was deprecated. It was stated 
that a large number of children between twelve and 
fourteen years of age were employed in some of the 
Continental coal-fields. In this respect we are far 
ahead of all other countries. 








Exgctric Power at WINNIPEG.—Winnipeg has made 

a contract with the Winnipeg Electric way Com- 

y to receive electric power at a cost varying from 

50 dels. to 50 dols. per horse-power annum, accordin 

to the amount a Power has hitherto cost the Winn1- 

peg authorities from 75 dols. to 80 dols. per horse-power 
per annum. 





Coat in Germany.—The output of coal in the Zollverein 
in the first four months of this year was 45,342,714 tons, 
as compared with 35,981,428 tons in the corresponding 
period of 1905. The large increase of 9,361,256 tons 
observable this year is explained by the prevalence of 
formidable labour troubles in January and February, 
1905, Of the 45,342,714 tons of coal raised in the Zollverein 
to April 30, this year, 42,469,317 tons were produced in 
Prussia, as com with 33,290,912 tons in the corre- 

ding period of 1905. Lignites were raised in the 

llverein to April 30, this year, to the extent of 18,285,781 
tons, as compared with 16,929,962 tons in the first four 
months of 1905; while coke was made to the extent of 
6,428,148 tons, as compared with 1,754,967 tons. The 
output of oan po was also — 2 YY rat = 
year, to 4, tons, as compared with 3,977, 
in the first four mohths of 1905. 





OIL-TIGHT WORK IN SHIPS OF LIGHT 
CONSTRUCTION.* 
By HERBERT ROWELL. 


Tue principal object of the experiments described in 
this paper was to ascertain the spacing of rivets neces. 
sary to ensure oil-tight seams and connections in ship 
structures where circumstances rendered the use of thin 
plates and bars Boccemey | but records were also taken 
to show the capability of light structures of this nature 
to support relatively heavy pressures. 

For this purpose, a tank 7 ft. long by 8 ft. 6 in. wide at 
deck by 10 ft. 9 in. deep was built in the form of a half- 
section of a vessel, the usual method of ship construction 
being adhered to, and the thickness of the plating being 
from 15 lb. to 74 Ib. per square foot in the keel and shell, 
from 74 lb. to 44 lb. per square fvot in bulkheads, and 
6 lb, in the deck. The frames were spaced 21 in. apart, 
double bars being worked at the three bulkheads 24 in. 
by 2} in. by 3 lb. per +792 foot, the intermediate 
cames being of angle bar 3 in. by 2 in. by 34 lb., with a 
reverse bar of 2 in. by 14 in. by 2h Ib., worked to make a 
frame 34 in. deep, and the beams, which were supported 
by a middle-line bulkhead, had an unsupported space of 
8 ft. 6 in., and were 3 in. by 2 in. by 4 lb. angle bar, fitted 
on every frame. Further details of the construction are 
shown on page 803. 

An intermediate transverse bulkhead was fitted to 
facilitate the carrying out of the observations, and to 
show the effect of pressure on the two sides alternately. 
A eee ieee of stiffening was adopted on each of 
the bulkheads to show their relative efficiency. The 
material used for the shell, deck, and centre keelson was 
high tensile steel, standing a test of 37 to 43 tons per 
square inch, the remainder being mild steel. All the 
material was hot galvanised. The rivets, which were of 
high tensile steel of the same strength as the plates, were 
riveted hot, and their arrangement and spacing, which 
ranged from 5 to 34 diameters, are shown on page 804. 
The sizes were } in. in the keel and centre keelson and 
yin. in the shell, and in. in the bulkheads and deck. 

ith the exception of those connecting the boundary 
bars to the bulkheads, which were double-hammered, the 
whole of the rivets used were of the pan-head pattern, 
One thickness of brown paper, tarred on each side, and 
of the kind known commercially as ‘‘three-ply insulating 
paper,” was used in the seams of all deck and bulkhead 
plating, shell-straps, boundary bars, and in half of the 
shell-landings, a thin coating of white-lead being used 
in part of three landings, and two being worked metal 
to metal without anything between the zinced surfaces. 
All seams in shell and deck were caulked on one side and 
lightly chintzed on the other. 

A scuttle was fitted to each compartment, of the 
a sea shown in Figs. 21 to 23, page 807, liquored leather 

ing used to obtain an oil-tight joint. 

_The oil used in the test was that known as Texas fuel 
oil of 0.950 density, the flash-point being approximately 
at 200 deg. Fahr. At each test a 1-in. filling-pipe of the 
required height was fitted, having a head reservoir of 
13 in. in diameter. Previous to the oil tests, the tank was 
proved by a 24 hours’ water test to be perfectly tight 
under a head of 6 ft. above the deck. 

No. 2 compartment was then filled with oil to a head 
of 6 ft. above the deck (equal to about 17 ft. 6 in. above 
the keel), and left for about five hours; it was then 
filled to 6 ft. 4in., and left to stand for 72 hours, when 
the head was found to have fallen to 5 ft. 104 in., due to 
deflection of the bulkheads. A slight dampness was 
noticeable for about 2 in. on the shell butt in B strake, 
and at one rivet in centre keelson collar, where shown 
in Fig. 11, page 805, which dried up without being 
touched, before the end of the observation. The re- 
cords which were then taken of the deflection under 
pressure and of the permanent set after emptying are 
noted in Fig. 11. 

Compartment No. 2 was then steamed out, and Com- 
eo No. 1 was filled up to 6 ft. 5 in. above the deck 
or a 72-hours’ test. After 48 hours the head was found 
to stand at 6 ft. 14in., and at the end of 72 hours at 
6 ft. 24in. Slight moisture showed during this observa- 
tion at two points on bulkhead B, and at two rivets 
indicated in if 12, page 805, but these dried up dur- 
ing the test. The seams and butts of shell, deck, and 
bulkheads were then vigorously beaten with a wooden 
mallet without developing any sign of leakage. After 
the deflection had been taken as noted on the diagram, 
the head was increased to 10 ft. above the deck, and 
allowed to stand for 48 hours, when it was found that the 
leaky rivets had taken up, but the dampness was still 
observable at the points indicated in Fig. 13, which, 


B | however, did not increase during that period. The 


deflection was then taken as recorded on the diagram, 
and the head increased to 14 ft. 6 in. above the deck, 
and left for 20 hours, during which time the head fell 

13 ft. 84 in., but was restored to 14 ft. 8} in. 
The deflection, which is recorded in Fig. 14, was found 
to have increased all over. The line of dampness pre- 
viously noted on bulkhead B had increased, and 4 
similar line appeared on the seam below. The seams 
of bulkhead C, at and below its half depth, opened suffi- 
ciently to allow a searcher to enter for } in., but there 
were no signs of leakage at these places, where the actual 
head was about 20 ft. As these bulkheads were showing 
signs of failing structually, shores were placed under the 
horizontal stiffeners of the external bulkhead C, and the 
head allowed to remain for twenty hours without futher 
development. It was then increased to 17 ft. 6in. above 
the deck, and the deflection and development in the 
direction of leakage were found to be as noted in 


“* Paper read before the Institution of Naval Archi- 
tects. 
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OIL-TIGHT WORK IN SHIPS OF LIGHT CONSTRUCTION. 
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Test 9.—No. 2 Compartment, 14-Ft. 6-In. Head. 



































November 24, 1905. 
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Tzst 10.—No. 2 Compartment, 20-Ft. Head. 
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LIQUOREO LEATHER IN RING 


Fig. 15, page 806, no deflection being taken in -~ of | amount of oil on the seams was apparently the same as 
e 


the shoring referred to above. In two places, where 


marked on the diagram, oil passed for the first time suffi-| where indicated in Fig. 16, page 806 


with the 17-ft. 6-in. head, the greatest amount being 
There was, 


ciently to trickle down the surface of the plating, and the | however, no increase apparent in the dampness on the 
first indication of bulging in the shell appeared where | boundary bars. pe J to the canting of a bracket, caused 


marked. 


The head was then increased to 20 ft. 4 in. above the 
deck (equal to 31 ft. above the keel). On the centre bulk- 


by the bulging of bulkhead C below the shores, the shell- 
lating had been drawn in at the pose marked on the 


ijagram, and the end rivet had broken in the angle-bar 


head B there was a slight increase in deflection, and the connecting it to the shell. The depression in the deck- 








lating, which had been drawn in by the bulging of the 
Pulkheads under all tests, became # in. with this head, 
without any indication of leakage. The compartment 
was then emptied, and thoroughly cleaned from oil by the 
admission of steam, and examined for permanent set. The 
particulars of this and of the deflection under pressure 
are shown in Fig. 16. 

The observations were then resumed with No. 2 com- 
partment, which was refilled to 6 ft. above the deck, and 
su uently to 10 ft., with the results noted in Figs. 17 
and 18, page 806, and the head was then increased to 
14 ft., and left for fifteen hours. While filling for this 
test a rivet connecting a bulkhead bracket to the deck 
broke at 12 ft. 6in. head. This hole was plugged, and 
the results of the observation are shown in Fig. 19. 

It was then decided to increase the head to 20 ft. above 
the deck ; but, another rivet breaking at 17 ft. 6 in. head 
in the same bracket, and three rivets in the bracket con- 
necting the bulkhead stiffener to the shell where indi- 
cated in Fig. 19, these rivet-holes were pluaged, and 
the head then increased to 20 ft., when the boundary bar 
connecting bulkhead A to the deck was found to be leak- 
ing where the seams of the deck plating cross it, and a 
butt of the boundary bar on bulkhead B showed a line of 
dampness, as shown in Fig. 20. 

The foregoing remarks and the accompanying diagrams 
seem to indicate the es of constructing oil- 
tight vessels of very light scantling, even when they 
would be subjected to considerable pressure, as it was not 
until a head of 17 ft. 6in. above the deck was reached 
that anything developed which would be described as a 
leak. ‘The failure of the flanged stiffeners was due to 
their relatively great width compared with their scant- 
ling, but the system of fitting vertical angle-bars on one 
side and horizontal ones on the other seems freferable in 
this light class of work. With regard to the spacin 
of the rivets, the results seem to show that 4 to 4 
diameters in the shell and deck, 34 in the bulkheads, 
and 45 to 5 in the merig | ars might be adopted 
without hesitation. In fact, the tests indicate that wider 
spacing might be worked to; but it should be borne in 
mind that the tests were carried out on a structure which 
was not being subjected to the stresses which a vessel 
would experience in a seaway. No difficulty was experi- 
enced owing tothe material being hot galvanised, but the 
results would probably have been, if anything, better with 
the plain material. Although no serious trouble was caused 
by the keelsons being carried through the bulkheads, it is 
considered that these would have been better stopped and 
bracketed to the bulkheads, which should be attached to 
the shell by double boundary bars. No difference was 
observed between the seams riveted with tarred paper, 
white lead, and metal to metal, but it is considered that 
the first-named would be preferable in practice. The 
liquored leather in the scuttles was found to lose its nature 
completely by contact with steam. It should, therefore, 
be fitted in the scuttle lids, and these should be removed, 
and some other provision made for closing when steaming 
out the compartments. During the observations the 
temperature of the atmosphere ranged between 50 and 
40 deg. Fahr. 

The writer has great pleasure in acknowledging the 
valuable assistance of Mr. G. F. Mackrow in arranging 
and carrying out the work in connection with these ob- 
servations. 








Ruston, Procror, anv Co., Liuitep.—It has been 
decided to increase the capital of this company by an 
issue of 150,000 5 per cent. cumulative preference shares 
of 11. each. The company has for some time past been 
obliged to rely upun its bankers for an overdraft, and it 
is not anticipated that the ordinary shareholders will be 
prejudiced by the issue of the new capital, as although 
the company will have to pany 5 per cent. per annum 
upon the new shares, it will save almost a corresponding 
amount by being relieved of bank and other interest 
charges. A dividend at the rate of 74 per cent. per 
annum, free of income tax, has been declared for the past 
year, 13,000/. being transferred to the equalisation of 
dividends fund. This fund, which now stands at 50,000/., 
has been invested in the company’s business, and bears 
interest at the rate of 74 per cent. per annum. 





Great Eastern Rattway Extenston.—On Saturday 
last a party of guests travelled from London, at the 
invitation of the Great Eastern Railway Company, to 
inspect the new line on the — of completion between 
Cromer and Sheringham. Hitherto the railway from 
Liverpool-street terminated at Cromer, and passengers 
to West Runton or Sheringham had to complete their 
joey by a long omnibus ride, but very shortly it will 

possible to travel the whole way in a through car- 
riage attached to the Cromer expresses, and to arrive at 
the destination an hour and a quarter earlier. Special fast 
trains during the summer will run between Liverpool-street 
and the bracing watering-places on the Norfolk coast, 
Cromer being reached in less than three hours, and, by 
means of the new line, Sheringham eighteen minutes 
later. The company has other extensions of its system 
in this neighbourhood under construction, and when com- 
Ee the seaside places of Overstrand and Trimmingham, 
tween Cromer and Mundesley, will have a railway 
service, and thus ie more accessible to the holiday- 
maker. Several of the important trains of the Great 
Eastern Railway are about to be accelerated. On July 2 
the service between Harwich and Parkeston Quay, and 
the North of England, in connection with the company’s 
Continental traffic, will be improved and accelerated. 
New corridor restaurant trains have been built specially 
for this service, and the length of the journey between the 
port and the chief towns in the North will be very con- 





siderably shortened. 
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CATALOGUES. 
THE ket-book guide to shi achts, and boats 
built b: ‘ee Foreatt and Ca. Limi , The Ship- 


ard, yvenhoe, Essex, shows in a concrete form the 
Tocilities existing at the company’s yard for the construc- 
tion of all types and classes of light-draught boats. These 
facilities are further evidenced by abridged lists of the 
orders executed and by illustrations of a number of various 
a of boats built. : . 
essrs. C. and A. Musker (1901), Limited, Liverpool, 
have issued, for addition to their portfolio, four collotype 
hotographs showing their electrically-driven foundry 
jib crane and electrically-driven hydraulic amps. : 
Messrs. H. 8. H. King and Co., Newmarket Engineer- 
ing Works, Nailsworth, Glos., give illustrated descrip- 
tions of their clutches in 2 pamphlet, of which they have 
sent usacopy. In the friction clutch a steel friction 
band lined with wooden blocks embraces a cast-iron disc, 
the band being supported by the driving arm and a 
radial arm through crank-pins; the tightening gear ‘is a 
sliding cam or right and left-hand screws. 
We have received from Messrs. Richard Johnson, 


‘Clapham, and Morris, Limited, 24 and 26, Lever-street, 


Manchester, their catalogue of concrete lattice and 
armoured concrete construction. The reinforcing material 
described therein consists of square or rectangular mesh 
steel-wire lattice, the mesh of which can be made so that 
the = strength of the lattice is in the direction of 
the long way or the short way of the sheet or roll of 
materia] as desired, and it can also be made with extra 
strength in certain parts, as may be required, for varying 
forms of construction. The catalogue includes a brief 


history of te aay concrete, commencing with the work | w, 
ral 


done by Frahgois Coignet, of Paris. The application of 
Johnson’s system to walls, floors, partitions, roofs, &c., is 
then given, as well as directions for specifying reinforced 
concrete for different say ag = Many illustrations are 
given which add greatly to the clearness of the descrip- 
tions. 

We have received from the United States Steel Piling 
Company, 135, Adams-street, Chicago, U.S.A., a cata- 
logue of the steel sheet piling manufactured by them, 
and used very extensively in the United States. The 
section of each unit or piece forming this system of piling 
is somewhat like that of a rolled-steel joist, only that 
one flange of the piece has its two sides bent round into 
the form of a nearly-closed crescent, while the other 
flange is of a bulb shape, so that it will slide lengthwise 
into the crescent-shaped flange of the unit that comes 
next to it. The web of the pile is about 3 in. thick. 
When in position the bulb of one piece of piling slides in 
the crescent-shaped guide of the one beside it, and when 
driven forms a close joint that can be readily made 
water-tight. When in position and driven, the distance 
from centre to centre of each crescent-shaped guide is 
12 in., and the width over the crescent is 3} } in.‘ 

The British Thomson-Houston Company, Limited, 
have just issued pamphlets Nos. 195 to 197, which give 
iHustrated descriptions of their rheostatic controllers and 
resistances for cranes, lifting gear, machine-tools, print- 
ing-presses, &c. ; of their meridian lamp No. 4, which has 
a rating of 32 to 35 candle-power, with an energy con- 
sumption of 60 watts; and of their continuous-current 
motors and generators type D A. Various applications 
of the latter are shown ; pamphlet No. 197 giving, besides, 
the rating and general characteristics of a large number of 
standard sizes of this type of machine. 

We have received from the Mirrlees Watson Company, 
Limited, Glasgow, an illustrated leaflet relating to the 
utilisation of exhaust steam on the Rateau system, at the 
Hallside Works of the Steel Company of tland. In 
this case the exhaust steam from rolling and cogging 
mill engines is used in the installation. Had a condens- 
ing plant been put down instead, less steam would have 
been required by the mills ; but as additional power was 
wanted in other parts of the works, the company adopted 
the Rateau system of utilising the exhaust steam, and 
entrusted Messrs. Mirrlees Watson with the installation. 

Messrs. Veritys, Limited, Deansgate, Manchester, 
have sent us their leaflets Nos. 525, 526, and 528, showing 
their direct and alternating-current ‘‘ Typhoon” table of 
wall fans, and their ‘‘ Aston” ventilating-fans. Parti- 
culars and prices are given. 

The ‘‘ Amac” radiator construction, pump, plugs, clips, 
switch, contact-maker, ond other motor-car fittings, 
manufactured by the Aston Motor Accessories Company, 
Limited, Birmingham, are illustrated and described in a 
pamphlet issued by the company. Quotations are given 
in every case. 

The Howard Asphalte Ryn | Company, Limited, 
Trafford Park, Manchester, publish a pamphlet of their 
standard sizes of troughing, giving information as to 
suitable sizes for various combinations of cables. The 
illustrations show the jointing of the troughs,’and a sec- 
tion being covered in with cables complete. The pamphlet 
is very neatly got up. 








CaRLIsLE Water Suppty.—The award of an umpire, 
to whom a claim of the Earl of Carlisle inst the 
Carlisle Town Council, in connection with the Gelts- 
dale water scheme, was referred, has now been received. 
Lord Carlisle claimed altogether 32.797/., including 
22,135/. for water which he claimed the right to sell. 
The council disputed this claim, and the umpire was 
requested to pnt his award in the form of a special case. 
This, it is stated, he has not done. As it ap that 
he has made an allowance for the right to water, it 


is possible that the water committee may request him to 
restate his award in the form of a special case, so that 
the claim of Lord Carlisle to a right to sell water may be 
tested. The total amount awarded is 18,7387 





LAUNCHES AND TRIAL TRIPS. 


On Saturday, the 26th ult., there was launched from 
the yard of Earle’s ey and Engineering Com- 
pany, Limited, Hull, the steel screw-steamer Mourino, 
which has been built to the order of Messrs. 
Wilson, Sons, and Co., Limited, for the passenger 
cargo trade between Hull and St. Petersburg. Her 
dimensions are :—Length, 300 ft.; breadth, 41 ft.; depth, 
20 ft. 11 in.; to British Corporation’s highest class. Triple- 
expansion engines are to be supplied by the builders, with 
cylinders 22 in., 36 in., and 60 in. in diameter, with a 
42-in. stroke, and will take steam from two large boilers 
at 200 lb. pressure. 


On Saturday, the 26th ult., the Flensburg Shipbuilding 
Company launched from their yard the Ganelon, the first 
of four steamers in course of construction for the 
Roland Linie Aktien- aft, Bremen. Her prin- 
cipal dimensions are :—Length over all, 354 ft.; length be- 
tween perpendiculars, 340 ft.; breadth, extreme, 48ft. 9in. ; 
depth up to spar-deck, 27 ft. 6 in.; carrying capacity, 
about 5400 tons. 


Thomas 








On Monday, the 28th ult., the steel screw passenger 
and cargo steamer Gunther, built for the Dampfschiffs 
Rhederei ‘‘ Union” Aktien-Gesellschaft, Hamburg, b 
Irvine’s Shipbuilding and Dry Docks Company, Limited, 
West Hartlepool, proceeded to sea for her trial trip. The 
vessel is of the following oo eee ft.; 
breadth, 45 ft.; and depth, moulded, 24 ft. 9 in.; 100 A 
German Lloyd’s highest class. a > ea agg engines 
have been supplied and fitted b: essrs. Richardsons, 
estgarth, and Co., Limited, tlepool. They have 
cylinders 234 in., 38 in., and 64 in. in diameter, with a 

in. stroke, taking steam from three large main boilers 
working at a pressure of 180 lb. tothe squareinch. After 
adjusting the compasses the vessel was run at full speed, 
12 knots being. attained, the engines working smoothly 
and well, the vessel displaying good sea qualities, and 
giving every satisfaction. 





The Iris, the first of the two twin-screw steamers built 
by Messrs. Robert Stephenson and.Son, Limited, for the 
service of the Wallasey Urban District Council, under 
the inspection of Messrs. Flannery and Given, consultin 
engineers to the Council, was taken on her trial trip o 
the poy | on Monday, the 28th ult. After a prelimi- 
nary run the vessel was put on the measured mile, and 
the ae speed of four runs, with and against the tide, 
was 12.576 knots, being fully equal to the contract. 


_ The London and Glasgow Engineering and Shipbuild- 
ing Company, Limited, launched from their yard at 
Govan, on Tuesday, the 29th ult., a twin-screw passenger 
steamer, the Formosa, for the Société Générale de Trans- 
ports Maritimes Vapeur, of Marseilles, for their pas- 
senger and cargo service between the Mediterranean and 
South American ports. The dimensions of the vessel 
are :—408 ft. by 47 ft. 5in. by 29 ft. 6 in. moulded, the 
gross tonnage being about 4600 tons. The vessel is built 
to the highest class in Bureau Veritas, special survey. 
After the launch she proceeded to the crane berth, where 
the builders will fit the machinery on board. 








On Tuesday, the 29th ult., the passenger steamer 
pape successfully completed her speed trials. She 
has been built at the Neptune Works of Messrs. Swan, 
Hunter, and Wigham-Richardson, Limited, for the 
Charlottetown Steam Navigation Company, of Charlotte- 
town, Prince Edward Island, and is 235 ft. in length b 
34 ft. beam, to carry over 500 passengers, together with 
cargo. She is classed 100 A1 at Lloyd’s, has a Board of 
Trade passenger certificate, and complies with all the 
requirements of the Canadian law. On the trial trip a 
mean speed of over 17 knots was attained. 





On Friday, the 1st inst., the steamer King Frederick, 
built by Messrs. Short Brothers, Limited, Pallion Ship- 
= underland, to the order of Messrs. Philipps, 

hilipps, and Co,, Limited, of London, left the Wear for 
her official trial trip. The vessel is of the single-deck 
type, and takes Lloyd’s highest class. Her dimensions 
are :—Length, 362 ft.; beam, 50 ft.; and depth, moulded, 
25 ft. 9 in. ; and she will carry a cargo of 6100 tons on a 
moderate draught of water. The machinery is by the 
North-Eastern Marine Engineering Company, Limited, 
Sunderland. The engines have cylinders 25 in., 41 in., and 
61 in. in diameter, with a 45-in. stroke, and take steam from 
two multitubular boilers, 16 ft. in diameter by 10 ft. 6 in. 
long, working at 180 lb. pressure. Several trial runs, 
extending over some hours, were made, when a mean 
speed of 11 knots was easily maintained. 


The s.s. Borgestad, built by Sir Raylton Dixon and 
Co., Limited, Cleveland Dockyards, Middlesbrough, pro- 
— oe - _ 4th -— for — a , a 
‘* Borges’ ’ of Porsgrund, Norway. e is design 
to carry over 7000 tons on a draught of 23 ft. lin. Her 
engines are by the North-Eastern Marine Engineering 
Company, of Sunderland, and have cylinders 26 in., 42 in., 
and 70 in. in diameter, with a 48 in. stroke, supplied 
with steam at a pressure of 180 Ib. from two main boilers. 
Her trial trip was eminently successful. 


On Tuesday, the 5th inst., the s.s. Rollesby, built by 
Messrs. Ropner and Son, of Stockton-on-Tees, made 
her official trial trip in the Tees Bay. She has been 
built to the order of Messrs. R. Ropner and Co., West 
Hartlepool, and is fitted with the 
—— trunk deck. The vessel is 366 ft. in length, and 

as 





a dead-weight carrying capacity of about 6400 tons. | 


The engines are triple-expansion, of about 1850 indicated 


and | Limited, nch 





uilders’ patent im- | 


horse-power, by Messrs. Blair and Co., Limited, of Stock- 
ton-on-Tees. After a very satisfactory trial trip; during 
which @ speed of 11 knots was attained, the steamer pro- 
ceeded to the Tyne to load for Barcelona. 


The Clyde en ny and Engineering Company, 

from their Castle Works, Port Glas- 
gow, on Wednesday, the 6th inst., a steel screw-steamer, 
the Rosebank, 200 ft. by 30 ft. by 15 ft., for the John o’ 
Groat’s ee Company, Limited, of Wick. The 
vessel, immediately after the launch, was berthed in the 
‘builders’ basin to receive her machinery, which is also 
being constructed by them. 


On Thursday. the 7th inst., Messrs. R. Craggs and 
Sons, Limited, launched from their Tees Dockyard, 
Middlesbrough, the Fimreite, a steel cargo-steamer, of the 
following dimensions:—Length, 363 ft. 6 in.; beam, 
49 ft.; depth, 28 ft. 14in. She is built to the highest 
class under Lloyd’s and the Norwegian Veritas three-deck 
rule. The machinery will be fitted by Messrs. Blair and 
Co., Limited, of Stockton-on-Tees, and the engines will 
have cylinders 25 in., 42 in., and 68 in. in diameter, with a 
45-in. stroke, steam being — by three large single- 
ended boilers working at 180 lb. pressure. The vessel has 
been built to the order of Mr. Andreas Olsen, of Bergen. 


The launch took place on Thursday, the 7th inst., of 
the steamer Ada, built to the order of the Seaton Shipping 
Company, Limited, West Hartlepool (Messrs. J. S. 
Allison and Co., re by Messrs. Furness, Withy, 
and Co., Limited, Hartlepool. The vessel, which is 
352 ft. in length, has been built to Lloyd’s highest class. 
Messrs. Richardsons, Westgarth, and Co., Limited, 
Hartlepool, will supply the machinery, the cylinders of 
which are 24in., 39 in., and 66in. in diameter, with a 
45-in. stroke; also two single-ended boilers 16 ft. in dia- 
meter by 10 ft. 9 in. long, to work at 180 lb. pressure. 


On Thursday, the 7th inst., Messrs. William Gray and 
Co., Limited, launched the steel screw-steamer Aagot, 
which has been built to the order’ of Messrs. S. M. 
Kuhnle and Sons, a. She will take the highest class 
in Lloyd’s, and is of the following dimensions :— Length 
over 352 ft. ; breadth, 48 ft. ; and depth, 27 ft. 2 in. 
Triple-expansion engines are being supplied by the Cen- 
tral Marine Engine Works of the builders, and will have 
cylinders 25in., 40in., and 65 in. in diameter, with a 

iston stroke of 42in. Steam will be taken from two 

rge steel boilers at a working pressure of 160 Ib. 

















On Thursday, the 7th inst., the steamer Heathpool, 
built to the order of the Peareth Steamship Company, 
Limited (managing owners, Messrs. Beckingham and Co., 
Newcastle-on- * sae by Messrs.. Furness, Withy, and 
Co., Limited, Hartlepool, ran her official trial trip in 
Hartlepool Bay. She is over 350 ft. in length, and is Built 
to Lloyd’s highest class, and has a large cubic capacity. 
Messrs. Richardsons, Westgarth, and Co., Limited, have 
supplied the machinery, which ran very smoothly through- 
out. The cylinders are 24 in., 39 in., and 66 in. in diameter, 
with a 45-in, stroke. They take steam from two single- 
ended boilers 15 ft. in diameter by 10 ft, 9 in. long, at 
100 lb. working pressure. The trial trip proved in every 
way most satisfactory, the yessel maintaining a speed of 
12} knots. 





On Friday, the 8th inst., there was successfully launched 
from the shipbuilding yard of Messrs. D. and W. Hender- 
sonand Co., Limited, Glasgow, the twin-screw steamer 
Titan, built for the fleet of the Ocean Steamship Com- 

ny, Limited, of Liverpool (Messrs. Alfred Holt and 

‘0,). Her dimensions are :—Length over ail, 500 ft. ; 
breadth, moulded, 58 ft. ; depth, moulded, 42 ft. 6 in. ; 
with a gross tonnage of about 9000 tons. The machinery 
will also be supplied by the builders, and will consist of 
twin engines, each having cylinders 23 in., 384 in., and 
65 in. in diameter, with a 48-in. stroke, and three large 
boilers worked on the owner’s closed ashpit system of 
forced draught for a pressure of 190 Ib. 


There was launched from the shipyard of Messrs. 
Cochrane and Sons, shipbuilders, Selby, on Saturday, 
the 9th inst., a steel screw trawler, the Liberta. Her 
principal dimensions are 125 ft. by 22 ft. by 12 ft. 6 in. 
depth of hold. She has been built to the order of the 
Lindsey Steam Fishing Company, of Grimsby, and will 
be fitted with powerful triple-expansion engines by 
Messrs. Amos and Smith, of Hull. On the same day 
Messrs. Cochrane launched a similar trawler, the 
Ormonde, built for Mr. E. Bacon, of Grimsby. 


On Saturday, the 9th inst., there was launched from 
the yard of Messrs. William Doxford and Sons, Limited, 
Pallion, a single-deck turret steamer, to the order of 
Messrs. Maclay and McIntyre, Glasgow. She is designed 
to carry 6600 tons dead-weight on a draught of 21 ft. 8 in. 
She is fitted with triple-expansion 1500-horse - power 
engines by the builders. Her principal dimensions are 
366 ft. by 50 ft. by 26} ft. 














ARGENTINE Nargow-GaucE Rariwayrs.—Some narrow- 
uge lines are about to be constructed in the Argentine 
public. One system will consist of a trunk line from 
Buenos Ayres to Rosario, General Villezas, Salliquello, 
and Military Port, and a number of branches running 
north, south, and west, Gobies up the Pampa Central 
and fertile districts with the f capital. Work on a 
narrow-gauge line from Rosario to Bahia Blanca is being 
hed on rapidly, gangs of men being engaged at eight 
Si@erent Seleumy, next year, is named as the 
probable date of opening. 
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THE ANATOMY OF BRIDGEWORK. 
No. XIV.* 
By W. H. Torre, Assoc. M. Inst. C.E. 
RECONSTRUCTION AND WHIDENINGS.—CONCLUSION. 


Tue need for the reconstruction of bridges, arising 
from various causes which have been treated in 
the preceding articles, original weakness or faults 
in design, decay: or defects, may also be caused 
by such extraneous considerations as the growth of 
loads, widening of the openings spanned, or im- 
provement of the headway. 

In any case, a precise survey or measuring up of 
the structure and its immediate surroundings is 
required, in the execution of which the greatest 
care is desirable, and with respect to which it may 
be well to give a few hints. 

The surveying chain, when used, should be tested, 
the measure of accuracy uired rendering this 
imperative in a degree peculiar to work of this 
class. Linen tapes should also be compared with a 
reliable steel tape, and used only where sufficiently 
accurate for the particular purpose. A careful and 
observant man may do very good work with a linen 
tape, making just that allowance in the sag of the 
tape which corrects for the inevitable stretch ; but 
there is still some uncertainty involved in its use, 
and the writer prefers to rely upon a steel tape, 
notwithstanding the inconvenience commonly ex- 
perienced from its intractible nature and liability to 
damage. 

Instruments used must also be in the best adjust- 
ment ; as errors, which in ordinary field work may 
not be of great importance, are inadmissable in 
bridge work. 

It is not necessary here to enter upon the 
methods of small survey work, but it may be 
desirable to peint out that abutment walls should 
be plumbed for verticality ; girders, which are liable 
to be leaning, defined in position by reference to 
their bearings ; and generally that it should never 
be taken for granted that there is truth in old work, 
or that this may be assumed as to line or level. 

In cases where disputes with any local authority 
as to headway are likely to arise, it is prudent to 
supplement the information as to levels of soffit 
by rods cut to length in strict agreement with the 
clear height, before removing the old superstruc- 
ture. 

It is apparent that in cases where the super- 
structure is already condemned, the detail measure- 
ments may be confined to that part of the structure 
which is to remain, securing only such information 
as to the work superseded which may be required in 
arranging for the new work. 

In taking particulars of skew bridges, needless as 
the warning may seem, it is yet necessary to remark 
that there may be right or left-hand skews which 
will not reverse. The writer has known a disregard 
of this to make serious trouble in two instances. 

Dealing first with reconstruction of the super- 
structure of railway under-bridges, these, if small, 
may not give much trouble, though the demand for 
greater strength will, perhaps, involve some difti- 
culty in working to the limiting construction depth— 
i.e., the distance from the top of rail to soffit of 
bridge—particularly as many old bridges have a 
very niggardly allowance in this respect. It may 
be, and quite commonly is, necessary to raise the 
rails a small amount ; or, if headway is not restricted, 
to lower the soffit. Clearances between the running 
gauge and girder-work may also be difficult to 
secure, more liberal allowances being now required 
than formerly. Complications in the character of 
the permanent way, so frequently found upon old 
bridges, should, of course, be got rid of, if possible ; 
but the endeavour may introduce further diffi- 
culties. Regard must throughout be had to the 
methods to be adopted in removing old work 
and in erecting the new. Perhaps the simplest 
case to deal with is that where girders lie parallel 
to, and under the rails, with a timber floor upon 
which the permanent way is carried, as sections of 
the road involving pairs of girders may be readily 
removed, and replaced by the new girder-work. 
(See Fig. 93.) If the deck be of trough flooring or 


.” The previous articles appeared as follow .—No. I. on 
November 18, 1904; No. II. on December 9, 1904; No. ITI. 
on December 23, 1904; No. IV. on January 27, 1905; 
No. V. on February 10, 1905; No. VI. on March 3, 
1905 ; No. VII. on April 14, 1905 ; No. VIII. on June 9, 
1905 ; No. IX. on August 11, 1905; No. X. on Sept- 
ember 22, 1905. ; No. XI. on Jan 12; No. XII. on 
March 16; and No. XIII. on ‘April 27. The present 
article concludes the series, 





old rails, the matter may not be so simple, as re- 
gard must then be had to the position of joints in 
the existing floor, and the new work be schemed 
with respect to the number and office of girders 
which may be got in at any one breaking of the 
road. A slight slewing of rails may sometimes be 
resorted to on occasion, where this has the effect of 
releasing some part of the work not otherwise to 
be dealt with. 

Bridges having main girders, with timber or 
trough flooring resting upon the bottom flanges, or 
suspended by bolts, will, if carrying many roads, 
cause some little difficulty, as the dismantling of any 
one span involves the disturbance of others ; where, 
however, many lines are concerned, it may be 
feasible to put one or more temporarily out of use, 
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preserving the continuity of traffic over those 
which remain, but refraining from any diversion of 
the more important roads. 

Somewhat similar troubles occur where main 
girders with cross-girders at the lower flanges 
are found, particularly if the cross-girders are 
arranged in line, the ends abutting on each side 
of the same main girder webs. It is seldom, how- 
ever, that this construction is used in bridges of 
small span-carrying many roads ; but where it does 
occur, it may necessitate the use of timbering 
below, to carry the ends of cross-girders when freed 
from their supporting main girders. (See Fig. 94.) 

If it is proposed to usé new main and cross- 
girders, it is desirable to arrange these in the 
manner already recommended, the cross-girders 
not in line ; this has peculiar advantages in recon- 
struction work, as the bolting-up and riveting of 
the cross-girder ends is not hampered by other 
cross-girder attachments, leaving each piece of floor 
complete in itself. Twin main girders are occa- 
sionally used with the same object, and present the 
advantage of simplicity in erection and indepen- 
dance of one span from those adjoining (see 
Fig. 95); but the method is wasteful of space, and 
involves a somewhat greater total weight in the 
main girders. 

The foregoing observations apply more generally 
to small single-span bridges, the operations on 
which may be effected without any material dis- 


Fig. 95. 
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turbance of traffic arrangements ; though this can 
seldom be wholly avoided, it should be confined, 
where practicable, to a few hours on a Sunday. 
The reconstruction of bridges over 70-ft. span 
may have to be dealt with under more elaborate 
arrangements, if carrying two lines only, possibly 
with single-line working for a period more or less 
protracted ; or it may be necessary, having regard 
to the weight of main girders to be removed, to 
carry the whole structure upon temporary staging, 
supporting the road independently, cutting up and 


removing the old work, and later putting the new 
work in place, either by detailed erection in its 
ultimate position, or by erection at one side and 
drawing across. The latter method is, however, 
commonly reserved for cases in which no special 
staging is used under the old structure. 

Bridges of a number of openings are usually 
dealt with by securing full possession of one road 
at a time, which for double-line bridges necessitates 
single-line: working. It is commonly out of the 
question, even with moderate spans, to deal with 
some of these only at a time, and so avoid con- 
tinuous possession of one road, for a lengthened 
period ; and it can only, as a rule, be managed 
where the ends of the new main girders do not 
in any way interfere with those of the old, 
and where it is not necessary to reset bed-stones, 
or make other alterations in the bearings which 
necessitate the complete clearance of the pier-tops. 
In exceptional cases, it may be found possible to 
arrange for the complete removal of a small num- 
ber of moderate spans on a Sunday, and the putting 
in place of the new work, as in the case of small 
single spans. 

— erected to one side of the final position, to 
be later travelled across, are commonly mounted 
upon gantry staging, and up to 50 tons weight may 
rest directly upon rails well greased. The power 
adopted to move the span is usually that of screw 
or hydraulic jacks, or occasionally engine haulage, 
special tackle being in that case necessary to apply 
the engine power in the right direction. If the 
time is limited, or weight considerable, a more 
elaborate arrangement, by which the load is sup- 
ported upon wheels, may be necessary, with a view 
to reducing the resistance to a manageable amount. 
All work which it is possible to do before shifting 
into place, including the permanent way, where this 
is of a special character, should be executed in 
advance, leaving only the rail connections to be 
made good when the span is in position. 

Where timber staging is used to carry the per- 
manent way before dismantling an old structure, it 
is convenient to begin by placing stout balks of 
timber under the sleepers from end to end of the 
bridge, or directly under the rails if space is limited ; 
the staging is then arranged to give support to the 
running timbers. 

Metallic under- bridges of ample headway, perhaps 
over coal-workings (since settled down), or for some 
less sufficient reason made of metal, may cheaply be 
replaced by brick arches built below the old super- 
structure, the springings of the arch being checked 
into the face of the existing abutments. With 
stout walls, careful work and good material will 
make this an efticient and durable job. 

It being a primary condition of reconstruction 
work to interfere but little with ordinary traffic 
arrangements, single-line working is avoided wher- 
ever practicable ; as this, always objectionable, may 
necessitate the erection of special signals and signal 
apparatus, besides the temporary remodelling of 
the roads, and in this country it may involve a 
Board of Trade inspection—altogether a trouble- 
some and expensive business. 

Any bridge-work which is accompanied by break- 

ing or blocking the road can only be undertaken by 
arrangement with the traffic department, after 
notice duly given and published in the periodical 
record of such matters ; it is generally fixed for a 
Sunday. Preparatory to this, it is necessary to 
make all ready by getting as much done beforehand 
as is possible. Wherever practicable and prudent, 
the whole work is released from its surroundings, 
masonry cut away, rivets cut out and replaced by 
good bolts, nuts removed from holding-down bolts, 
or the bolts cut through, &c. Particular care 
should be exercised to ascertain what remains to be 
done immediately prior to removal. It is neces- 
sary further to arrange for trucks to be in readiness 
to receive old material, and others containing new 
girder-work to be conveniently stationed, having 
been loaded up to come right end foremost ; engine 
power, cranes, empty and loaded trucks, being all 
marshalled and so placed as to be available in 
proper order, and as wanted. There must be no 
mistake as to what roads will be fouled by swing- 
ing the crane with its load, or as to the reach of the 
crane in effecting its work. 
The whole operation to be conducted on any 
Sunday should be well within the resources of the 
men and plant engaged in it, or so managed that it 
is a matter of no serious importance if the whole 
cannot be completed as originally desired. 





Possession of the roads to be blocked having 
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been secured between certain hours, if some part 
only of the work to be carried out has been com- 
pleted as the time grows short, any attempt to 
execute the remainder may result in checking 
trains until such time as the line may be reported 
clear—-a contingency to be avoided—though the 
temptation to save another Sunday’s work by 
delay of a few minutes to some one train may be 
considerable. 

In scheming any reconstruction, it may be in- 
sisted that at least one feasible method of carrying 
out the work must be secured, though it is the 
writer’s experience that frequently some other 
method than that comtemplated is in the end 
adopted, when, some months later, the final ar- 
rangements for fixing are made. The tendency of 
a zealous erector is commonly to take full advan- 
tage of any facilities offered, with a view to a 
moderate amount of work to be done at any one 
time, and to achieve as much more as he can him- 
self secure by scheming, or a liberal use of labour ; 
all Sunday work, with attendance of engines and 
cranes, being of necessity expensive. 

Railway over-bridges do not commonly present 
any particular difficulties. The spans to be dealt 
with are usually small, and the weights to be lifted 
moderate. The height above rails may, however, 
be above the lift of any crane ; and, for the purpose 
of raising main girders, a derrick may become neces- 
sary, the rearing and guying of which may block 
many roads during the time it is in use. The 
girders of larger spans, too unmanageable to be 
lifted whole, may be erected upon staging; to 
secure the requisite headway it may be necessary 
to build the girders at a level above that at which 
they will finally be, lowering them into position 
when self-supporting, and after the removal of the 
staging. 

The widening of railway under-bridges is, as a 
rule, a matter of no special difticulty, but some 
remarks may be of use. Widenings should be 
planned with a regard to later reconstruction of 
the original bridge, if that is at all likely to be 
necessary, and with the object that, when complete, 
the whole should be a consistent piece of work. 

It may, indeed, happen that widening of a bridge 
may involve the remodelling or reconstruction of 
the old work, to enable the new roads to be laid 
down as desired ; this is more likely to be necessary 
where there exist main girders no+ competent to 
take any additional load, and to duplicate which 
would sacrifice space between the new and old 
roads; or may be unavoidable because of slewing 
of the old rails, as part of a general rearrangement. 

Dealing with widenings simply, there is often 
some little trouble in contriving a connection be- 
tween the new and the old work, as this may have 
to be made under, or close to, the sleeper ends of 
the existing roads. It is desirable to arrange this 
= so that no drilling of old work for rivets or 

olts shall be necessary, there being, in fact, no 


strict connection. By judicious scheming this 


may be effected, whilst securing freedom from 
leakage of w.ter at the joint. 


Fig.97. 
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(See Figs. 96 and 
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97.) Iftying«f the new and old structure is de- 
sired, this can usually be done quite simply, well 
below the floor, at some more accessible level. 
The strict jointing-up of trough flooring, new to 
old, at right angles to the troughs, cannot be con- 





templated, but may be dealt with by treating each 
part independently, the ends being near together, 
separated by a space of an inch or so. Each trough 
end being closed up by a diaphragm or oak block to 
prevent ballast dropping through, the top of the 
space may be covered by a loose strip, secured to pre- 
vent it shifting, the bottom provided with a gutter 
of liberal dimensions to take away leakage, as it is 
practically impossible to make this arrangement 
‘*drop dry” under the conditions common in exe- 
cuting work of this kind (see Fig. 98). 

Where trough flooring, new and old, has to be 
made good parallel to the troughs, the difficulty of 
making a direct connection is less marked, and it is 
not unusual to introduce a strip cover simply ; but 
if accessible, the work is still troublesome, a3 there 
is commonly a want of strict alignment and truth 
as to level between the new and the old troughs. 
It is preferable to arrange for junctions of a more 
convenient type, as in Figs. 99 and 100. 
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When widening masonry arch bridges by girder- 
work, it is desirable to ensure that any girders 
parallel to the masonry face shall be sufficiently far 
removed from it to enable painting to be executed. 
The space remaining between the girder and the 
arch may then be bridged by floor-plates, or an 
extension of the timber floor, if that is adopted. 

In effecting a junction such as this, the writer 
has used the arrangement shown in Fig. 101, the 
advantage being that the piece of connecting- 














floor is sufficiently wide, and also sufticienily 
flexible, to allow the girder-work freedom to deflect 
without doing harm. The load carried by the 
width of floor is, as to one part, delivered well on 
to the old masonry, in preference to being imposed 
near to the face. If it should for any reason be 
imperative to place the girder close to the arch face, 
it is wetone e to scheme the floor so that there 
shall no actual contact, the new floor in that 
case slightly overhanging the masonry, as in 
Fig. 102, or dealt with as in Fig. 103, if depth is 
restricted, 





The widening of masonry arch bridges calls for 
no other remark than that the new work should be 
free from the old; though it may be advisable, 
when the widening is narrow, to tie the new work 
to the old in such a way as to permit independent 
settlement. 

If the widening is exceptionally narrow, there 
may be no choice but to bond the new and old 
work together, and in the best manner, with the 
object of minimising the risk of separation. 

The above matters relative to widenings, though 
apparently trifling, may by neglect cause much 
trouble and expense in maintenance. They prin- 
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cipally concern small bridges, the extension of larger 
structures coming rather in the category of inde- 
pendent works. 

In bringing these articles, dealing largely with 
questions affecting maintenance, to a close, it may 
be well to draw attention to the fact that economy 
in design (apart from improper reduction of sec- 
tions) gues hand-in-hand with economy of upkeep. 
That which favours low first cost, simplicity of 
detail, fewness of parts, absence of smithing, the 
use of rolled sections, and good depth to girders, 
favours also small expenditure in maintenance. 
The less complex the design, the easier will it be to 
keep the structure in order ; the less the number 
of parts, the fewer will be the connections. Fiee- 
dom from smithing eliminates liability to failure at 
cranks, or other work which has been subject to 
fire. It is apparent also that the free use of rolled, 
instead of built-up, sections reduces the liability to 
trouble from bad riveting, or from good riveting 
overstressed. A liberal depth to all girders, by 
reducing deficctions, limits the inclination of the 
ends, and gives the connections a better chance cf 
remaining intact. Lastly, with work of this charac- 
ter, the labour of scraping and painting is simplified 
and cheapened. 

The writer wishes to reiterate the statement made 
in the opening paragraphs of this series, that all 
instances of decrepitude, failure, or peculiar be- 
haviour cited, have been under his direct observa- 
tion. The fact is insisted upon simply that the 
reader may appreciate that the information is at 
first hand. 

It has not been thought necessary, nor was it 
considered desirable, to indicate the locality of 
each case referred to; but it may be said that the 
matter of these papers has been accumulating 
during many years, and relates to structures under 
the control of many different bodies. 

The study of old bridges is strongly recommen- 
ded. Consideration of existing structures may be 
a useful check upon the fanciful requirements of 
some methods of design. There is a recent ten- 
dency, for instance, in English practice to over- 
stiffen the webs of plate-girders, such that if the 
theory upon which the results are based were true, 
many old bridges carrying their loads with no sign 
of distress should have failed long ago. Excess in 
riveting is a common extravagance, to which the 
same criticism may in a less degree apply. Con- 
siderable impact allowances for girders of large 
span may also be referred to as an application of 
empiric theory not justified by experience, which, 
as in all cases where such considerations fight with 
facts, should be modified or rejected. 








Coat at Huit.—The exports of coal from Hull to 
foreign countries in May amounted to 275,791 tons, a: 
compared with 159,314 tons in May, 1905. The total 
exports for the first five months of this year were 862,101 
tons, as compared with 562,086 tons in the correspondirg 

riod of 1905, showing an increase of 299,915 tonr. 

ussia took 102,386 tons, against 47,302 tons; Francr, 
98,366 tons, inst 14,621 tons ; and Sweden, 135,7' 2 
tons, against 108, 136 tons. The shipments coastwise 1D 
May amounted to 73,386 tons, and for the first five 
months of this year to 251,498 tons, of which 174,519 tons 
went to London. 
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minimum marked on the tag the storeman notifies 
the office, and when the stock has run out altogether 
the storekeeper returns the tag to the general office. 





(Concluded from page 750.) that a given ‘‘ bin” number represents a particular | 
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Aut material entering the works is ordered by 
the general office, and all correspondence with out- 
side firms is carried on by the same department. 
The storekeeper has merely to receive goods and 



































/ (0) ) 513 /22 
BIN No: Rect. 
Z 763 
<n Ans? 
263 to Rf. | Tr. | Co. | Ac. 
UNIT Qi. | Qo. | Ei. | Eo. 
Ad. | Ag. | In. | Ti. 
MIN QUANTITY 
ins Fic. 14. 
Fic. 10. 








MATERIAL Brave ‘rd 4. puncnaszo rrom neta, cB 





purchase of stock. The ‘‘bin” numbers are allocated | The storekeeper keeps no books of any kind, all he 


| consecutively, entirely regardless of the kind of | has to do, in connection with givin 
material, and a re-purchase of material has a being to honour the requisition cards when pre- 
number quite independent of the former stock of | sented, send them to the general office every 

That is to say, every item of and return the tag when the stock is exhausted. 


the same material. 
every invoice of goods for store has a separate | 
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consecutive number, which refers to that item 
alone. 

When a purchase of material is invoiced, the 
general office sends to the stores a number of tags, 
one for each item on the invoice. These tags. are 
small labels of stiff paper, 3} in long by 14 in. wide. 
One of them is illustrated in Fig. 10, annexed. 
One side is filled in with the date and the description 
of the material, while the other has four headings— 
**Bin No.,” ‘* Quantity,” ‘‘ Unit,” ‘* Min. Quan- 
tity ”—under which are entered the proper parti- 
culars by the general office. The bin number has 
already been explained as a number for reference 
to that purchase. The quantity of that purchase, 
and the minimum below which the stock must 
not go, constitute two further entries. The head- 
ing ‘* Unit” is most important for book-keeping 
purposes, and indicates whether the material is 
to be accounted for by the foot, the pound, the 
gallon, the dozen, or what not. It is obvious that 
there is room for endless want of balance and con- 
fusion in stores accounts, where one man is sup- 
plied, say, with 2 ft. of brass rod, and the next 
man comes in for perhaps 10 lb. of the same mate- 
rial. At Messrs. Barr and Stroud’s the most con- 
venient unit is chosen and is adhered to in all 
entries of that stock, so that if a man comes in for 
a certain number of inches of a stock of which the 
unit is a pound, he receives the length demanded, 
but the job is debited with the equivalent number 
of pounds. 

The material is arranged in the stores according 








stored. Small screws, washers, &c., are kept in 
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Fie. 18. 
For each tag for new material sent to:the stores, a 
form, called a ‘‘ bin-sheet,” relating to the same 
material is filed in the office. One of these forms is 
reproduced in Fig. 11, its natural dimensiops being 
8in. by 5in. This form constitutes the debit and 
credit side of a storesledger. All the leading parti- 
culars about the material are entered at the head of 
the form at the time it is filed, and once every week 
the total amount of material of that bin number 
which has been used in the shops during the week is 
osted direct from the requisition cards on to the 
‘orm, and its value calcylated and entered opposite. 
Thus the management can see in a moment how much 
of any stock has been uséd and how much ought to 
remain inthestores. It will be noted that the store- 
keeper himself has no record of what has been used, 
so that he has to be very careful that all his retail 
deliveries tally exactly with the amounts requisi- 
tioned, or his stock will not come to an end at the 
time when the form would indicate. If the clerk 
who enters up the requisitions finds that their 
total exceeds the initial amount of stock, or that 
the minimum has been passed and due notice has 
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not been sent, he at ouce informs the manager, who 
demands an explanation from the storekeeper. 

On the other hand, if the storeman sends ina 
tag to the office before the material entered on the 
bin-sheet appears to be exhausted, this also leads 
to an explanation. In this way the stores are 
automatically checked, and, without collusion, any 
leakage due to dishonesty or carelessness in the 
stores is practically impossible. The labour entailed 
is not much, if any, more than that entailed by 
most systems of sturekeeping, and in practice it is 
found that the material in stock balances so exactly 
with the amount requisitioned from the stores that 
no friction occurs between the stores department 
and the office. 

When a workman wants material of any sort, 
he uses one of the requisition cards, reproduced as 
Fig. 12. These cards are of stiffish blue-grey paper, 
5 in. long by 4 in. deep, and printed on one side 
only. The foreman is responsible for the date, the 
symbol which indicates the class of article which 
the material is for, the man’s number, the job 
number, the kind of material, and approximately 
the amount required, being properly filled in, and 
having satisfied himself, he initials the card. The 
workman takes the card to the stores and receives 
the material in exchange, the storekeeper filling in 
the bin number of the material and the quantity 
actually delivered, expressed in the proper units. 
On the card illustrated the storekeeper has entered 
the amount as 92 Ib., although 32 ft. of the rod 
were asked for, and presumably delivered. The 
value of the material is filled in in the general 
office by reference to the bin-sheet, where it, to- 
gether with the quantity, is posted up each week 
on the bin form previously illustrated. 

If the material taken out should be afterwards 
found to be in excess of what was required for the 
job, the workman returns what he has over. He 
delivers it to the storekeeper along with a ‘‘ material 
returned ” card, shown in Fig. 13, of bright orange 
colour and the same size as the requisition card. It 
contains similar headings to those on the requisition 
card, except that the symbol is omitted and a space 
is left for the storekeeper’s signature. If the 
material is returned in the same week as that in 
which it was withdrawn, it is put back with the 
material of its original bin number, and the value 
is deducted (when the card has reached the office) 
from the total given out during the week, and the 
net amount only is posted to the credit of the bin on 
the bin-sheet, But if the material is not returned 





till the week following that in which it was given 
out, the orange ‘‘returned material” card is treated 
as if it were an outside invoice, and a new bin 
number is given to the material. 


THe CiericaL System. 


On every letter, immediately it is received, is 
stuck a small gummed label, bearing two numbers 
and certain symbolic letters, as shown in Fig. 14. 
The first number is a consecutive one, and be- 
comes the number of the letter. The label is 
placed on the letter without regard to the subject 
of the letter or to the source from which the 
letter comes. The second number indicates the 
number of the drawer in which the letter will 
be filed; they are filed 100 in each drawer. 
The label bears the words ‘‘ Recd.”’ and ‘‘ Answd.,” 
and the dates of receipt and answering are 
stamped opposite these words. The letters are 
indexed on a card index under (1) the subject, 
and (2) the name of the writer. The symbolic 
letters referred to above are twelve in number, 
and are used to indicate the subject or subjects 
under which the letter is to be indexed, such as 
** Qi,” ‘* Qo,” quotations in, quotations out ; ** Ei,” 
‘**EKo,” enquiries in, enquiries out; ‘‘Co,” cus- 
tomers’ orders ; ‘‘ Ac,” accounts. 

Letters are, as a rule, filed away or indexed at 
the discretion of a junior clerk, butin Messrs. Barr 
and Stroud’s system no choice is left to the clerk, 
for the secretary draws his pencil through the 
letters signifying the subject under which the 
letter is to be indexed. This system combines the 
merit of great simplicity with as much safety as is 
possible. The number of indexing ‘‘ subjects ” can, 
of course, be increased, but Messrs. Barr and 
Stroud find that twelve are ample for their needs ; 
indeed, they find some of their headings unneces- 


sary. 

A letter can always be completely identified by 
the two index numbers, and they are used wherever 
reference is made to the letter. If the letter is an 
inquiry, and results immediately or eventually in 
a quotation being given, a quotation card similar 
to ig. 15 is filled in and filed. The card is 5 in. 
wide by 3 in. deep, and opposite the appropriate 
headings are filled in such particulars and refer- 
ences as are at that time available. The back of 
the card is plain, and on it are briefly stated the 
main features of the quotation, and the price 
quoted. Subsequent correspondence on the sub- 
ject is indexed on the front of the card as it takes 








place. If the quotation is rejected, the fact is noted 
and the reason stated at the bottom of the card; 
but if accepted, the date of acceptance is stated 
and a customer’s order number is allocated and 
indexed on the card. The card thus forms a key, 
from which any information whatever about the 
quotation may be traced. 

The next thing done is to fill out the customer's 
order-sheet, called for brevity the ‘‘C.O. sheet.” 
This is of blue colour, 10 in. deep by 8 in. broad, 
and is shown in Fig. 16, with appropriate entries. 
The back is ruled with horizontal lines for the 
entry of details concerning the order. Each item 
—there is only one in the case in point—is entered 
on a separate line, and at the right-hand side are 
vertical columns, in which the number required, 
the number of the shop order to which these have 
been or are to be made, and the gross price, are 
entered opposite their respective items. A few 
lines at the bottom of the sheet are left for re- 
marks, and any deviations from the original order 
are written in redink. All information bearing on 
the order can thus be seen by a glance at the 
“©. U.” sheet, and there is no searching through 
books or indexes needed. The ‘‘ C. 0.” sheets are 
private, and are in the custody of a responsible 
member of the staff, who keeps them posted up. 
To avoid the loss of a sheet they bear a printed 
running number. } 

The order to the shops to put work in hand 
is illustrated in Fig. 17. It is light green in colour, 
and of the same size as the customer’s order just 
described. In fact, it should be mentioned that all 
official forms at Messrs. Barr and Stroud’s conform 
to standard sizes, of which 10in. by 8 in. is the 
largest. The shop-order sheets, the customer s- 
order sheets, the despatch-sheets, and most of the 
shop drawings are made to this size. The forms 
next smaller are of exactly half the size, the shop 
requisition - cards, premium - cards, &e., are one 
quarter the size, and so on, so that filing is easy 
and neatness and order are assured. ; 

The shop-order sheet is signed only byauthority of 
the manager. He retains the original, but a dupli- 
cate of the upper portion is sent to every foreman 
concerned, with the work specified on the shop 
order, and an exact duplicate is given to the works 
manager, to whom the foremen return their copies 
when their part of the work is finished. 

The front of the shop-order form alone bears 
regular entries, the back being left blank for re- 
marks. A shop order, as a rule, in Messrs. Bart 
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and Stroud's works is an order for work to be 
made for stock, but in the case of repairs, &c., it 


corresponds with a customer’s order; and in 
these cases this is noted in the space marked 
“C.0. No.” The shop order, and not the cus- 
tomer’s order, is the basis for costing. The works 
manager's copy of the shop-order form, when the 
work specified is completed, is handed to the store- 
man, and becomes a stock-sheet. The storeman 
signs us having received the finished goods, and 
thereafter, as the goods are disposed of, makes 
appropriate entries in the spaces provided at the 
bottom of theform. When all the goods have been 
despatched, the storeman returns the copy to the 
office, when it is filed away with the original order. 

No goods of any sort are allowed to leave the 
works without the authority of the manager or 





Fic. 1. 


DORSET. 











some one deputed by him directly. This authority is 
contained in a despatch-sheet, Fig. 18. It is bright 
red in colour, and of the standard size, 10 in. by 8 in. 
It contains full particulars of what has to be sent 
off, where it has to go to, by what route and when, 
and who has to pay carriage, &c. The above instruc- 
tions are entered direct from the ‘‘C.O.” sheet, 
and leave no room for ‘‘ the taste and fancy ” of 
the despatch foreman. The form is returned to the 
eneral office as soon as the are sent off. 
The general office then forwards the invoice, and 
carries out any further instructions on the sheet. 
The instructions on the latter are so definite that, 
if they are complied with, the despatch foreman can- 
not be held responsible for any error in delivery. 
It is, of course, practically impossible that any 
error should occur under the system; but if one 
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Fia. 3. 


did, it could immediately be brought home to the 
person responsible. Imperfect or wrong consign- 
ments are serious enough even when the customer 
is near, and rectification is therefore possible with- 
out great delay ; but the feelings of a naval officer, 
say in Japan or Chili, at receiving a consignment, 
useless on account of the omission of some detail, 
would be justifiable, however expressed. 

After a shop order is issued a shop specification 
is made out in the drawing-office; this gives a 
tabulated list of every part of the apparatus to be 
made to the shop order, with the symbol, number 
required, and material; it further contains a 
column for operations, in which are entered the 
various operations as they are performed. From 
the shop specification the a manager fills up 
the premium-cards (described below), and as the 
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premium-cards are returned to him by the shop- 
inspector, he notes the operations performed on 
any given piece. In this way track is automatically 
kept of the progress of all work, a very necessary 
matter in a works where large numbers of small 
parts—all equally essential to the finished product, 
and equally urgently required—are manufactured. 

With some of the principal products of Messrs. 
Barr and Stroud's works we hope to deal shortly 
in a further article. 





WEST RIDING RIVERS. 
(Concluded from page 750. ) 
: ConcLusion. 

Berore we attempt to sum up the meaning of this 
chronicle of a great sewage problem, which is yet 
unsolved, let us briefly advert to its latest aspect, 
apart from the mere question of cost of land. 

Fora clear view of this no better authority can be 
chosen than the chairman of the Sewage Committee 
himself. From the date of his appointment he seems 
to have grasped the problem with all the force and 
energy of his nature. No matter how we may dis- 
agree with his policy of putting the huge burden 
of the Esholt estate on to the shoulders of Brad- 
ford, even after he had persuaded the Council 
that the alternative scheme of 236 acres was suffi- 
cient, and had actually secured a unanimous vote 
for its adoption, it is undeniable that he has shown 
a full perception of both the importance of the pro- 
blem and the complex difficulties before him, as well 
as the power of lucid exposition—two faculties in- 
dispensable to the solution. 

Karly in the present year he gave a lectnre, of 
which the following is the outline of the leading 
points :— 

He observed that there was probably no question 
which received so little attention from the rate- 
payers as that of sewage disposal, and yet, next to 
the supply of water, there was none so vital to 
the community. Until the magnitude of the evil 
had compelled attention, custom had so deadened 
their senses that watercourses were regarded as 
the natural outlets for that refuse and filth which 
were the creation of life and activity. Briefly 
reviewing the history of the sewerage and sewage 
treatment of the city, he said that since 1874, when 
the Corporation took the treatinent into their own 
hands, ‘‘ groping in the dark” best described 
the work at Frizinghall. This work was chiefly 
experimental, and made that spot like South 
Africa—the grave of many reputations. He de- 
scribed the methods now used there, and referred 
to the much-vexed question of separation versus 
non-separation of the wool-combers’ effluents from 
the sewage. He was still of opinion that experi- 
ence had proved it practicable to treat the mixed 
sewage, though the cost was great, while the sludge 
could be filter-pressed, yielding grease and a pressed 
cake, the profitable use of which latter seemed to 
be pean Fm solution. He again adverted to the 
incredible fact (?) that Bradford sewage, after going 
through similar treatment to Manchester sewage, 
gave an effluent twice as strong as the crude sewage 
of Manchester. 

IIe then turned to the destiny of trade effluents 
and the conditions under which they might mingle 
with the sewage. He rightly said that it ‘was a 
question whose solution was imperilled by many 
things—custom, prejudice, and self-interest ; by 
the uncertainty of the trade, and by the unique 
position of trading and sanitary authorities. By 
this, we take it, he meant their different methods 
and actions, begetting different rights and usages 
in different districts alike in the nature of their 
trade. 

Even in Bradford, whose position, more or less, 
reflects that of the West Riding generally, they 
had, he said :— 

1. Traders who were discharging about 4,000,000 
gallons of trade refuse per day direct into the water- 
courses, and whose righ) to the sewers was not 
admitted. 

2. Sewers which had been constructed for the 
reception of domestic sewage only, and into which 
trade effluents were not permitted to flow. 

3. Firms ing, subject to conditions, a pre- 
scriptive right to the sewers, who turned in their 
crude refuse, not even retaining the solids, much 
less regulating its flow. 

4. Traders giving such preliminary treatment as 
would enable them to recover what might be termed 
the cream of their residuals, at a minimum cost, 
and after causing a serious nuisance in the process, 





discharging into the sewer an effluent that often 
made the general body of sewage more difficult to 
treat than it would be if the refuse had been turned 
into the sewer in a crude state. 

5. Traders who had put down costly plants 
which were capable of giving effective treatment 
when in use. 

6. Traders who extracted the solids, regulated 
the flow, and then discharged their crude refuse 
direct into the sewer, paying the Corporation so 
much per 1000 gallons towards the cost of treat- 
ment. 

Here, surely, was diversity enough within a single 
area. 

As showing the injustice to the ratepayers of 
Bradford arising from the present system, Mr. 
Smith stated that of the 12,000/. per annum spent 
in sulphuric acid alone for sewage precipitation, 
90001. was due to the presence of the’ trade refuse 
in the sewage, the volumes of refuse and sewage 
being about equal—namely, 6,000,000 gallons of 
each. The present system (which we should call a 
total negation of system) could not be defended, 
he said, on the ground of justice or the public 
good; and it was time to promote common action 
on the part of all concerned. Three courses were 
open :— 

1. Free admission. 

2. Admission subject to preliminary treatment, 
which meant chemical purification of the effluent. 

3. Admission of the crude effluent subject to the 
traders retaining the solids, regulating the flow, and 
paying the sanitary authority so much per 1000 
gallons towards the cost of treatment. 

Of these he believed the last-mentioned course 
to be the only satisfactory and permanent solution 
of the difficulty. If by the word ‘‘ solids” the 
wool-fat be included, we are in agreement with 
this conclusion ; but we fear no such inclusion was 
in the speaker’s mind. 

Pending the development of the results of the 
acquisition of Esholt, sufficient has been said. 
Our chronicle ends here, and we may fittingly 
close by endeavouring to weigh the true significance 
of this long conflict of a great industry with the 
laws of man and Nature. We have given a narra- 
tive crowded with almost every incident pertaining 
to a struggle in which a powerful offending autho- 
rity has used every legal device, strategical as well 
as tactical, to postpone the obligation of carrying 
out its lawful duty, to the still more serious injury 
of a greater community, through which its sewage 
flowed. 

We have seen how much more potent is civic 
ambition than the call of sanitation and self- 
denial, in a community where copious and over- 
flowing zeal and enthusiasm are exhausted in 
schemes of aggrandisement ; and how it needed the 
dynamic force of a great annexation project to 
quicken that sense of civic duty without which 
efficient local government is impossible. Wanting 
that dynamic force, 200,0001. more would have been 
spent upon a scheme of sewage treatment now, by 
common consent, pronounced to be totally inade- 
quate as a solution of Bradford’s difficulties. 

Then, as a flute is controlled by a performer, 
giving forth what note and tune he desires under 
the control of his breath and his fingers, we have 
seen how the law can be adapted to the authority 
of a powerful corporation, who can first persuade 
a great public department that 40 acres of land will 
amply suftice for its purpose, and, as it were in the 
same breath, can then persuade that self-same de- 
partment that 275 acres are far too little, and can 
accomplish this miracle by the aid of the self-same 
witnesses, whereby another fact is impressed upon 
us, if it were needed—namely, the versatility of 
those eminent experts, of whom we at times speak 
lightly, and to whom, when we need their help, we 
can make profound obeisance. 

A further light is thrown upon the methods of 
the Local Government Board by two singular facts : 
First, when the Frizinghall scheme was sanctioned 
in 1895, under the plea that no land was available, 
unless, as the late venerable town clerk facetiously 
put it, ‘‘you could make water run uphill,” there 
was the entire oblivion of that Board of the 24 acres 
lying unused in the Aire Valley just above Esholt, 
granted for sewage purposes some ten years before ; 
and, second, their sanction of the compulsory taking 
of the Esholt lands in 1899, was given in absolute 
ignorance of the existence of the alternative scheme 
unfolded before their own inspector. By such 
examples we realise that our lands and properties 
lie, for good or evil, at the mercy of great communi- 





ties. Such solutions of that continuity which is the 
hall-mark of good administration can well be under- 
stood by those who, for the last twenty years or 
more, have seen the method of recruiting the chicfs 
of the Local Government staff of inspectors from 
the outside, with men who, no matter what their 
natural ability, which often is great, have, as a 
rule, already ended their life’s work, and have 
had to stand aside for younger men in their own 
proper vocation. Cannot the department, like a 
great railway or factory, or, to come to the heart of 
things, like that still greater department from 
which, by the mere efflux of time, so many Local 
Government inspectors have been transferred, rear 
its own chief after a proper experience in active 
constructional work under able civil engineers / 
How otherwise shall the State secure that efti- 
ciency and progress which are the despair of re- 
formers ? 

Between the ambition of a corporation and the 
loose methods of the department, we perceive with 
what ease a great city may descend into the valley 
of the shadow of perilous indebtedness, darkening 
its future, possibly for generations. Further, the 
spectacle of a line of landowners vainly struggling 
for forty years against a grievance—‘‘a running 
sore,” Mr. Balfour Browne called it—destroying 
the amenities and value of their estate, cannot but 
excite sympathy. They saw their whole estate 
threatened without necessity, as they were advised, 
and they were obliged to defend their right before 
Parliament. Three several Committees were satis- 
fied that the necessity to acquire their scheduled 
lands did not exist; and yet, though they suc- 
ceeded in putting their adversaries to confusion, 
they were compelled in the end, by a fortuitous 
concourse of circumstances, to part with their 
ancestral property after bearing the heavy weight 
of costs to defend it. 

The cost into which civic ambition—not civic 
duty—may plunge a community is seen clearly in 
the lesson before us. Bradford did not all at once 
become spendthrift. Juvenal has told us, ‘‘ Nemo 
repente fuit turpissimus.” Time is the essence of 
such a conversion from the path of duty ; and so it 
has taken long years to bring Bradford to its plunge 
into the enormity of an annexation scheme which 
carried with it the obligations of differentiai rating 
of the outside districts, the purchase of a number 
of gas-works at arbitration price, the construction 
of new and hilly roads at a great cost for new 
tramways, still more costly to make and maintain ; 
and, finally, the purchase of the expensive Esholt 
estate. 

Whether the utilisation of the Esholt estate as a 
park was an object in view, cannot be determined; 
it is difficult to get at the mind of a corporation 
until it is too late to turn back ; yet doubtless the 
prospect of another park added fresh excitement to 
the spirit of megalomania. 

The unfolding of the case discovered many points 
of professional interest ; for instance : — 

1. The unmanageability of huge works of sewage 
treatment. The unique difficulties of dealing even 
with the lesser Bradford sewage was a note sounded 
ad sauseam by the promoters’ witnesses ; yet even 
these already unique difficulties must needs be 
increased by the gratuitous dissolution of the 
existing works of the outside districts. 

2. The dilemma created by the merciless cutting 
down of the area required in one committee, and 
the necessity of justifying such cutting down in the 
other committee—a dilemma which it was thought 
demanded what is called ‘‘strong”’ evidence, which, 
as usual, had no effect on a strong committee. 

3. The estimates as to the permanent capacity of 
the best natural soil to purify sewage given by the 
witnesses in gallons per day ; a consensus of view 
amongst the most experienced English engineers 
establishing the figures at from 30,000 to 40,000 
gallons per acre per 24 hours. 

4. A clear lesson in strategy. When you cannot 
get all you ask, it is unwise to threaten those having 
authority, with the withdrawal of all you can get, 
in the teeth of the testimony of your own wit- 
nesses that what is offered to you is all you need 
for the specific purpose of your application. Under 
the conditions referred to, how could a just depart- 
ment deprive an owner of his birthright? And 
equally to be avoided is the tactical error of eminent 
counsel, who, having a mist before their eyes as to 
the plain road before them, furnish their oppo- 
nents with the heaviest missile to be cast into their 
teeth at the right moment. 

5. What is probably the most remarkable feature 
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of the whole history is the changeful fortune which 


from time to time transformed the shape of the 


scheme of treatment. To begin with, 40 acres 
sufficed for the Corporation, and were sanctioned 
by the Local Government Board ; then 500 acres 
were applied for, receiving the same sanction, and 
were rejected by Parliament; third, 819 acres were 
applied for, cut down to 330 acres, which also 
were rejected in turn; in the fourth place nego- 
tiation was tried, and a provisional agreement 
adopted to accept the alternative scheme put 
forward on behalf of the owners; and in the 
end the offer of the whole estate of 1700 acres 
was accepted. Looking at what has been and is 
being done elsewhere—at Manchester—we cannot 
but think that a leap in the dark has been taken ; and 
that, knowing that at Esholt they could command 
the highest level with the alternative scheme if and 
when they needed more land, and that such land 
was not available for any other great city, it would 
appear to have been the safer policy for the Cor- 
poration to have chosen the Aristotelian mean 
between two extremes, and so have saved to their 
ratepayers the burden of the extra 300,000/. now 
added to their debt, until time proved it to be a 
necessity. 

As in most cases, politics, which have nothing 
to do with the upright and efficient administration 
of atown, control the fate of cities, and a councillor 
is sent to govern, not because he is an able adminis- 
trator, but because he is a Liberal or Conservative, 
or Labour man, and will endow the poor voters, who 
scarce feel the direct weight of rates, with more 
benefactions out of the rates (to be paid for by 
others) than another. Upon a complete view of 
this ‘‘ravelled sleeve” of democratic turmoil, 
in which the titular leaders are tossed rather than 
lead, let us quote a just summary of the wisdom 
of the ancients on this theme—namely, that the 
Greek political writers, who lived amid popular 
government of the most highly educated type 
known in history, recognised no force capable of 
sustaining it save that of virtue. ‘‘ To talk of manu- 
factures, commerce, finance, wealth, and even 
luxury, is idle, if there be not enough virtue to 
keep the body politic sweet.” 








THE RAS TRIALS OF SUCTION-GAS 
PLANTS. 

Last week we described and illustrated a number 
of the suction-gas plauts entered for the Royal 
Agricultural Society’s competition at Derby, in- 
cluding the plants of Messrs. Kynoch, the Railway 
and General Engineering Company, the Dowson 
Economic Gas Company, Messrs. Fielding and 
Platt, the Mersey Engine Works Company, the 
Dudbridge Iron Works, and Messrs. Davey, Pax- 
man, and Co. We now proceed to describe the 
remaining plants which have been entered. It will 
be remembered that the competition lies between 
plants consisting of suction producer and engine, 
capable of developing from 15 to 20 horse-power 
maximum. They have to undergo full-load trials 
of nine hours, and, after having been shut down, 
they will be tested at no-load for two hours. The 
preliminary trials were commenced on June 15 
last, and the final trials were made on the 18th 
and following days. 


THe Hinpiey Gas-Propucer AND ENGINE. 


The plant entered by Messrs. E. 8. Hindley and 
Sons, of Bourton, Dorset, is of interest in several 
ways. The engine is the only representative 
entered of what we may perhaps call the “petrol 
type of motor,” and the trials will give an oppor- 
tunity of ——— the efficiency of this pattern 
with that of the old-established horizontal engine 
adopted by every other competitor with the excep- 
tion of Messrs. Newton Brothers, Derby. In 
fairness it should, however, be stated that Messrs. 
Hindley only commenced making the patterns of 
this their first engine of the type on March 9 last, 
and the construction of their generator was not 
begun till three weeks later. In fact, the engine 
was built to sketches rather than drawings, and it 
says much for the capabilities of the firm’s work- 
shops and drawing-offices that they succeeded in 
completing the a in time to take part in the 
trials. Naturally, there was no opportunity for 
the process of ‘‘tuning up,” and the firm, we 
understand, were accordingly half inclined to with- 
draw their entry at the last moment ; but it was 
represented to them that as their exhibit was so 





distinctive in character, a test of it would add very 
materially to the scientific interest of the trials. 
Illustrations of the generator are shown in Figs. 1 
and 2, page 813. It consists of a cast-iron cy- 
linder lined with fire-brick, a layer of sand being 
interposed between the brickwork and the shell 
The brickwork stops short a little above the 
grate, leaving a space in which any clinker pro- 
duced piles up clear of the hot brickwork, to 
which it is somewhat liable to adhere. The boiler 
is an annular casting, the interior wall forming 
the hopper for the fuel. Access for cleaning is 
readily obtained by removing the top cover of the 
generator. 

The air supply enters the generator through a 
pipe which jackets the down-pipe leading to the 
scrubber, and here an interchange of heat takes 
place between the out-going gas and the in-coming 
air. The latter on reaching the top of the gene- 
rator sweeps across the water surface of the builer, 
and thence down through a passage cast in the 
generator casing to the ashpit. In passing down 
this passage the air and the vapour with which it 
is loaded become highly heated. 

The scrubber is of mild-steel plate, and is filled 
with coke kept wet by a water-sprinkler in the 
usual way. A water-seal is provided at the base of 
the scrubber, so that it is impossible for the gas to 
leak back into the generator, which, if not provided 
against, might lead to an explosion, if an air-leak 
at the same time permitted the entrance of oxygen. 
To facilitate starting up, this water-seal can be 
destroyed temporarily by lowering the water-level, 
thus giving a free discharge to the gas. All the 
piping belonging to the generator plant is of heavy 
cast iron, thus avoiding the possibility of having 
it perforated by corrosion, which may happen 
when thin steel or wrought-iron pipes are used. 
Doors secured by two fly-nuts are fitted at every 
bend and at every other point where there is any 
possibility of dirt collecting. 

The makers state that the plant can be started 
up from the cold in fifteen minutes, but that if the 
fire is left in over night, it is in that case possible 
to start up the plant in five to ten minutes. 

The engine is represented in Fig. 3. It has two 
cylinders, each 7 in. in diameter, with a 7-in. 
stroke, and was entered as giving 16 brake horse- 
power when running at 600 revolutions per minute. 
The cranks are entirely enclosed, and are lubri- 
cated on the splash system. Both cranks are on 
the same centre, so that the engine has an impulse 
at every revolution. The governor is also entirely 
enclosed, and it adjusts the speed of the engine by 
throttling the supply of air and gas. 


Tue CrossLEy Propucers AND ENGINES. 


Two different designs of producer were entered 
by Messrs. Crossley Brothers, Limited, of Man- 
chester. One is a specimen of their standard 
pattern, the construction of which will be readily 
understood on reference to the cross section, 
Figs. 7 and 8, page 816. 

The general arrangement of this plant is now 
pretty wellknown. A distinctive feature lies in the 
fact that there are two possible paths by which the 
air can enter the generator. The one at the fan is 
of such size that at low loads, it is claimed, almost 
all the air needed is drawn in here, and, as will be 
seen, passes direct to the ashpit without coming 
near the boiler. As the load increases, it is stated 
that this orifice is unequal to supplying the total 
quantity of air needed, the deficit being made up 
by that admitted at the other orifice, which, it will 
be seen, passes over the water surface in the boiler 
before finding its way to the ashpit, and thus 
becomes saturated with water vapour. 

In passing from the boiler to the ashpit the 
moisture-laden air goes through a hollow casting 
surrounding the fire, and serving as a superheater. 
It will be seen that the brickwork stops at the level 
of the top of this superheater, so that none of it is 
near the hottest part of the fire. As a consequence 
the makers claim that very long runs—as much as 
60 hours—can be made without the necessity for 
clinkering, as any clinker formed falls down to- 
wards the wall of the superheater, where it can 
pile up to a considerable extent without affecting 
the working of the generator. The scrubber with 
which this plant is supplied is filled in part with 
coke and in part with sawdust. The addition of the 
sawdust scrubber is said to result in a particularly 
clean gas. 

In the second of the plants submitted by Messrs. 
Crossley (Figs 4 to 6) a portion of the heat of the 





exhaust gases is abstracted by the water and air 
entering the producer. This system of regenerative 
working is claimed to not only increase the economy 
of the plant, but also to reduce the amount of 
clinker formed. As our illustration shows, in 
this type the gas leaving the producer is made to 
circulate round a coal-storage bell before passing 
to the heating surface of the steam-boiler, so that 
these fgases leave the producer at a low tem- 
perature. 

It should further be noted that in both plants 
the bvilers are constructed entirely of steel, the 
joiuts being made by welding. 

Both plauts are said to yield a gas giving a very 
constant analysis at all loads. The opening through 
the grate is only about 8 in. in diameter, or about 
0.35 square foot, so that over 55 1b. of coal are 
consumed per square foot of fire-grate per hour 
when the plant is running at full load. 

The engine coupled to.the plant in which the 
exhaust gases are used to heat the air and steam 
supply to the generator has a cylinder 8} in. in 
diameter with a 2l-in. stroke, and runs at 200 
revolutions per minute, giving on the full load 
trial 17 brake horse-power. The other engine has 
a cylinder of the same size, but is intended to run 
at 180 revolutions per minute under a load of 15 
brake horse-power. In neither engine was any 
variable ignition device provided, since, as their 
producers yield gas of very uniform quality, the 
m \kers prefer to adopt ignition arrangements proof 
against the meddling of well-meaning, but often 
ignorant, attendants. On the other hand, of course, 
provision is made for retarding the spark in start- 
ing up. 

Tne Nationat Gas-Enxaine Company's Pant. 


The National Gas-Engine Company, Limited, of 
Ashton-under-Lyne, have a producer of a new 
pattern. It supplies an engine having a single 
cylinder 10 in. in diameter, with an 18-in. stroke, 
designed to give 20 brake horse-power at 190 re- 
volutions per minute. The new producer (Figs. 9 
and 10, page 817) is fitted with a vaporiser in the 
shape of a ribbed casting surrounding the coal- 
hopper ; the hot gas from the fire below, passing 
through the annular space, between the two, parts 
with some of its heat to the casting mentioned. 
The vaporiser consists of an internal cylinder 
A with an external cylinder B. It frequently 
happens that hard water only is available for use 
in these plants, and the effective cleaning of the 
— becomes a most important matter, as 
otherwise the plants fail to work. It will be ob- 
served that when the cylinder B is lifted off, the 
whole of the inside of the vaporiser is immediately 
exposed. The method of distributing the water 
over the available heating surface of the vaporiser 
is also a special feature. An open cup C is formed 
atthe top of the vaporiser, and V-shaped, notches 
are cut in this cup at intervals. It requires prac- 
tically the whole of the. notches to be in operation 
to convey away the requisite water for vaporisation, 
with the result that when the water is poured into 
the cup-shaped trough at the top, a portion over- 
flows through each notch and then passes down 
on to the ribs immediately below. The water 
spreads horizontally along the ribs, and as these are 
arranged of different widths, the widest being at the 
bottom, it is impossible for the water to drop from 
the top to the bottom of the vaporiser; it must 
either trickle down the sides or else drop from rib 
torib. In practice this proves to be a most effec- 
tive arrangement and greatly adds to the efticiency 
of the vaporising arrangement. 

It is naturally advisable to work the generator on 
the regenerative principle so far as possible, and, 
further, the successful working of a plant, apart 
from efficiency, depends upon a due quantity of 
steam passing into the fire along with the in- 
coming air. In order that the air may always carry 
this requisite amount of steam in suspension, it is 
desirable to preheat it. In the present plant this 
is done by utilising the waste heat of the outlet 

ipe from the generator passing to the scrubber. 

he general form of this pipe will be understood 
from the drawing. The part D has vanes cast on, 
over which an outside cylinder is fixed. The vanes 
are so shaped that the air has to piss round and 
round-the passages EK, F, &c., so that when the air 
reaches the vaporiser its temperature has been 
raised considerably. In order to facilitate the 
steam-raising, the fecd-water is passed first of all 
through the ribbed pipe H, which is placed inside 
of the outlet pipo already referred to. The general 
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SUCTION-GAS PLANT AT THE DERBY TRIALS. 
MANCHESTER. 


CONSTRUCTED BY MESSRS. CROSSLEY BROTHERS, LIMITED, ENGINEERS, 
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* method of carrying this into effect will be seen 
from the drawing. % 

The fan is attached to the generator in a novel 
way, which greatly increases the general conve- 
nience of starting up. The fan is attached to a 
junction-piece K on the pipe, which conveys air 
and steam from the vaporiser to the ashpit. In 
starting, the deflector L is moved into the position 
L', while in working it occupies the position L’, 
so that the usual cocks and blank plates are done 
away with. No steps are taken to reduce the supply 
of steam at low loads, it being the experience of the 
company that this proceeding is unnecessary, 
although Messrs. Dowson, under certain conditions, 
prefer to use the automatic water-feeder described 
ia our last issue. 


Tue CAMPBELL Suction-Gas Puanr. 


The Campbell Gas and Oil-Engine Company, of 
Halifax, are submitting to trial two plants. The 
larger was run during the full-load test at 21 brake 
horse-power, the cylinder being 10 in. in diameter 
and 20-in. stroke. It is fitted with a variable 
admission gear, the opening of the inlet valve 
being automatically adjusted by the governor. 
This engine is specially intended for electric-light- 
ing work, where steady running is of prime import- 
ance. The compression varies with the load, since 
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a larger quantity of 
gas and air is admitted 
at full than at half 
load, and thus on a 
variable load the eco- 
nomy is not as high 
as with the ordinary 
hit-and-miss arrange- 
ment, but, as stated, 
the speed is extremely 
regular ; and, further, 
there being no missed 
ignitions, the engine 
runs very sweetly on 
suction-gas, even at no 
load, a steady draught 
being maintained 
through the fire. The 
other engine has a cylinder 94 in. in diameter and 


~/a 19-in. stroke, and was run during the full-load 


trial at 19 brake horse-power. It is fitted with 
the ordinary hit-and-miss system of regulation. 


THe TRIALS. 


The complete trials of suction-gas plants organised 
by the Royal Agricultural Society commenced on 
Monday last, Professor W. E. Dalby and Captain 
M. H. P. Riall Sankey, M.M. Inst. C.E., ofticiat- 
ing as judges. The engines were required, as 
already stated, to be of between 15 and 20 brake 
horse-power, and the competitor was required to 
work within 5 per cent. of his power as declared 
at the commencement of the trials. The points 
on which the judges were asked to report were the 
amount of attendance necessary, the general design 
as regards accessibility and compactness, the regu- 
larity with which the plant worked, the fuel and 
water consumption, the price, the relative propor- 
tions of the gas-producer and engine, and also the 
volume swept by the piston relatively to the brake 
horse-power. The points last mentioned were pre- 
sumably included to prevent competitors entering 
unusually large engines at a low nominal power, 
and thus having a good margin to draw upon should 
the producer temporarily supply a poor quality of 
gas. The fuel economy varies little between 








seven-eighths and full load, so that the plant would 
have no drawbacks from this point of view. One 
safeguard against such a procedure is, however, to 
be found in the Society having a regulation that 
exhibitors at their Show must supply identical 
plants at the prices quoted for the six months im- 
mediately following. The tests included a 14-hours’ 
run at full load, using anthracite, nine hours on the 
Monday and five the next day, another full-load 
trial using coke, a half-power trial with anthra- 
cite to last six hours, and a no-load trial of two 
hours’ duration. In neither of these latter trials 
was any use of the hand-fan permitted once the 
engine was started. 

Contrary to expectations, there were no absentees 
amongst the competitors when the trials com- 
menced on Monday morning. The regulations 
provided that the start on this full-load trial should 
be made with the generator empty and cold, the 
idea being to represent the condition of affairs after 
the week-end rest, usual in the commercial appli- 
cations of such plants. This intention was only 
partially realised, however, since several of the 
competitors had their plants under load for a con- 
siderable time on the Sunday. 

It is a commonplace that the godly do not always 
prosper in this world, and so it proved on the 
present occasion, as the firms who had refrained 
from work on the Sabbath were the only ones to 
experience trouble in starting up on the following 
day. This trouble originated in the fact that both 
wood and coal had been saturated by Saturday's 
rain, and even those competitors who got off well 
protested against the moist material they were 
compelled to use. 

Another point to which objection was taken was 
the quality of the coal which was supplied by the 
Western Valley Colliery, which, though a good 
quality of anthracite, was not of as high a standard 
as is adopted in similar cases on the Continent. 
Finally, to finish with the criticisms of competitors, 
we may mention that serious cause for complaint 
was found in the unpreparedness of the testing- 
shed. Firms which had hoped to have a week's 
experience in running their engines on their stand — 
always a more difficult thing to accomplish sats- 
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| MINOTES TAKEN IN Startinc. | 
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NaME OF ComprtiTor. Declared | — Monday. Tuesday. REMARKS. 
| Power on | Oylinder | gt poke. | ui susuar 
= Diameter. | Minute. Engine, Full | Engine Full 
re |Started.| Load. | Started. . 
B.H.-P. in, in. 
The Campbell Gas Engine Co. 21 10 20 190 ie 31 12 
Ditto 19 94 19 200 - 14 7 
Messrs, Crossley Brothers 17 sf 21 200 - a, e ~ Withdrawn. 
Ditto - 15 8 21 180 20 21 =| 20 
Messrs. Davey, Paxman, and 154 | 94 16 224 12 ve re % load on Monday in 
Co. 14 minutes ; full load 
| a little later. 
The Dowson Economic Gas Co. 20 10 18 190 12 7 | 174 
The Dudbridge Iron Works .. 19 oo nn 200 20 47 12 
Messrs. Fielding and Platt 18 9} 18 i ae 16 42 Obstructed test - cock 
| gave false indication 
| as to quality of gas. 
Messrs. E. S. Hindley and Sons 16 Two 7-in. 7 600 9 13 
cylinders | 
Messrs. Kynoch, Limited 174 9 18 20006|| «(O16 24 8 12 
The Mersey Engine Works 18 9 18 200 22 32 “4 20 
The National Gas Engine Co... 20 10 18 190 oa 45 10 15} 
Messrs. Newton Brothers ne en eo ee ll 19 . 15 
The Railway and General Engi- 
neering Company . - 20 12 18 170 18 33 13 15 


factorily than a week’s run—found themselves 
without a water supply, and even after this lack 
had been made good, the water was immediately 
cut off again on Friday last, to permit of alterations 
to the water meters. The commercial interests 
involved are very considerable, and the expense of 
taking part in such trials great, so that it is not un- 
natural that there should be some strong feeling 
when the competitors have to contend with need- 
less difficulties of this nature. 

In most cases wood only was used for starting 
the fire, the quantity allowed being 7} 1b. Most 
of the competitors, we believe, were under the 
impression that the greasy waste, which is com- 
monly used at starting in the every-day operation 
of the plants, was barred; but one firm at any 
rate, which had trouble in getting under way, was 
finally permitted to put in a gill or so of paraffin, 
and there really seems no reason why the ordinary 
practice in this matter should not have been allowed. 








The first plant to get under way was that entered 
by the Railway and General Engineering Com- 
pany, of Nottingham, though they were not the 
first to receive their supply of fuel. This plant 
was described in our last issue. It consists of a 
Dowson suction-producer, which supplies an engine 
which was entered as giving 20 brake horse-power 
on full load when running at 170 revolutions per 
minute, the cylinder diameter being 12 in. and 
the stroke 18 in. The laying of the fire was begun 
at 9.4, at 9.22 the engine was started, and the full 
load was put on i3 minutes later, or 33 minutes 
from the order to start. The table above shows 
the time taken in starting up, so far as could be 
ascertained ; but the figures are not official. The 
times recorded represent the total taken from the 
order to start. 

Taken as a whole it may be said that the engines 
ran astonishingly well during the full-load trial. 
One of the engines entered by Messrs, Crossley 


AT THE DERBY TRIALS. 
ENGINEERS, ASHTON-UNDER-LYNE. 
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| Brothers was, it is true, withdrawn after a three- 


|hour run, and Messrs. Hindley, who, as stated 
|elsewhere, only commenced this, their first gas- 
| engine, on March 9 last, suffered from some annoy- 
| ing, but perfectly minor, troubles. On the first day 


_ |an ignition spring broke, and on the next one of 


the ignition rods gave trouble by sticking. Un- 
|doubtedly neither difficulty would have arisen 
| had the firm had an opportunity of making a 
rolonged shop run before coming to the trials. 
he engine withdrawn by Messrs. Crossley was that 
|in which the exhaust gases were used to heat up 
the air and steam entering the generator. Here, 
again, the source of the trouble was to be found 
in a lack of time to complete the shop tests. The 
method adopted is a novel one, and we understand 
in some preliminary trials showed an astonishing 
economy of fuel. The other plant entered by them 
ran extremely well once fairly started, not a handle 
being touched throughout the day, and at the finish 
of the 14-hour run the clinker found weighed only 
about 11lb. The quantity of clinker produced, we 
may note, is not entirely dependent on the character 
of the fuel, though, of course, it all comes from the 
fuel. It is formed by the fusing together of the in- 
combustible matter in the fuel, but if the tempera- 
ture can be kept sufficiently low, this material 
remains unmelted, and passes through the fire-grate 
as ash. Even with bad coal, little clinker is formed 
in the domestic hearth. 

The engine above mentioned was the only one 
withdrawn during the full-load trials, which have 
certainly proved that the knowledge of how to con- 
struct a reliable gas-engine and suction plant is by 
no means the monopoly of one or two firms. Not 
many years ago it was no uncommon thing for even 
a small gas-engine to need a week’s nursing after 
erection before it could be considered. thoroughly 
reliable ; but at the trials now being dealt with, 
firms have entered in the competition the very first 
plant ever built by them, and built in a hurry at 
that, and yet have run steadily for the whole day 
on full load. 

The slow start of the Fielding engine on the 
second day was also due toa trifle, which was the 
more annoying in that it was concerned in no way 
with the working of either engine or producer. 
The test-cock at which the gas is lighted at starting, 
to determine its quality, in this case led into a 





burner fitted with wire gauze, which, by reducing 
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the velocity of the gas, makes it possible to burn! from 1 brake horse-power up to 300 brake horse- 


it as a fairly steady flame. On applying a light 
here, however, on the second day no flame could 
be secured until after many minutes had gone by ; 
it was found that the piece of gauze in question had 
become completely obstructed with dirt. On pokin 
a hole through it the gas immediately ignited, an 
the engine was then started at once without 
trouble, and could, no doubt, have been started 
equally well some time previously had not reliance, 
unmerited as it turned out, been placed on the 
indications of the test-cock. 

The only engine fitted for starting with petrol 
was that entered by Messrs. Kynoch. essrs. 
Davey, Paxman’s engine, the larger of the two 
Campbell engines, and the engine entered by the 
Railway and General Engineering Company, were 
started by means of compressed air. 

Magneto ignition was used universally, a wipe 
contact being used within the combustion-chamber, 
as the common sparking-plug with fixed terminals, 
as used in motor-car work, is not adapted for being 
run by a magneto direct without the aid of a trans- 
former. Ring lubrication was very largely adopted. 
One firm’s system of lubrication, however, extended 
to the spectators, the omission of an oil-guard 
causing a plentiful stream to be thrown across the 
gangway. 

In starting the trials each competitor was pro- 
vided with the amount of fuel demanded by him. 
At the close of the nine-hours run under full load 
the doors to his generator were sealed, in order to 
prevent a possible theft of coal during the night ; 
whilst for the same reason his surplus coal was 
transferred to and sealed up in a bag. As a 
further precaution the test-shed was locked and 
put under the charge of a watchman. In trials 
of this kind, in which the total quantity of fuel 
used is so small, some such measures as the above 
are essential, as the theft of a very few pounds of 
coal by a wandering tramp or dishonest workman 
might ruin the prospects of a competitor. 

e are unable as yet to give the actual fuel con- 
sumptions recorded, but we imagine that a better 
return than 1 lb. per brake-horse-power hour is 
hardly to be expected under the conditions of the 
trial, which comprised a start with ‘‘all cold” on 
the Monday, a ‘‘ stand over” during the night, and 
another start up again in the morning. When run- 
ning with a “‘ flying start” a record of under # lb. 
per hour has, we believe, been established. 

The water supply was measured by means of 
Schénheyder meters, supplied by Messrs. Beck. 
So far as we are able to learn, the best result has 
been about one gallon per brake-horse-power hour, 
whilst in another case half as much again was 
used. In view of the importance of the trial, how- 
ever, it is not to be expected that competitors 
would attempt to run with the absolute minimum 
possible, as a little chance tar carried over by 
imperfectly washed gas might bring their engine 
to astandstill. Only about one-tenth of the whole 
supply of water is used in the generator, the rest 
being wash-water. 

The regularity of the running was tested by a 
MclInnes-Dobbie indicator fitted with a Mathot 
deum, in addition to its ordinary drum. The 
Mathot drum is of large diameter, and is driven by 
a spring and controlled by a small governor and 
brake in the same way as a phonograph. The 
round is completed iv 300 revolutions. It records 
merely the highest aad lowest pressures reached 
in each revolution, indicating the missed ignitions 
by the low maximum pressure reached in the cor- 
responding cycle. A very level line of maxima 
indicates a uniform quality of gas and regular work- 
ing of the engine. 

At the end of the full-load trial, the generators 
were emptied, the fuel removed being transferred 
to iron buckets provided with tight-fitting lids, to 

revent the possibility »f further combustion. 
These and their contents were then weighed, and 
the clinker, being afterwards separated, was weighed 
in its turn. 

The advent of the suction-producer has enor- 
mously increased the demand for the internal- 
combustion engine. We believe we are correct in 
saying that Messrs. Crossley Brothers turn out 
about sixty engines per weck, and in spite of the 
advantage Germany holds in the matter of propin- 
quity, sell large numbers in all the countries border- 
ing on that empire, whilst a 53 per cent. tariff is 
unable to exclude their larger sizes from the United 
States. The National Gas-Engine Company have 
an output of about 180 per month, ranging in size 





power ; of the latter size they have built over 200, 
and have another 100 under construction. 

It is of interest to note that the builders of most 
experience in this country are not those which have 
taken up the manufacture of the enormous gas- 
engines now being produced on the Continent. 
It is possible to construct single - cylinder en- 
gines up to 250 or even 300 brake horse-power 
without the use of water-cooled pistons. With 
om sizes than this a is necessary, 
and the added expense is such that four 250-brake- 
horse-power engines without water-cooling cost no 
more more than one 1000-horse-power engine with 
it, whilst they give less trouble in working. The 
question is, therefore, a commercial rather than a 
technical one, the provisions necessary for the suc- 
cessful operation of very large gas-engines being 
now pretty widely known. 

The half-load trials were begun on Wednesday, 
the Campbell Gas-Engine Company again making 
remarkably good starts, taking but 9 minutes with 
their pe fa and 12 minutes with their large 
one ; but on this occasion the quickest start was 
effected by Messrs. Fielding and Platt, who got 
away in 7 minutes. Some of competitors in their 
anxiety to make very rapid starts had, however, 
been starting up with the feed hopper doors open, 
thus greatly reducing the resistance to be overcome 
by the hand-fan, and thus securing a better 
draught. In the course of Wednesday, therefore, 
a notice was issued that this practice would be 
barred during the remainder of the test. 

Messrs. E. 8. Hindley withdrew their engine on 
Wednesday morning, having located a bad fault on 
their magneto. 

Further complaints were made as to damp coal, 
which in one case is said to have caused a temporary 
failure of the ignition, and in another to have led to 
a false start of the engine. With damp coal a very 
rich gas may be very quickly produced on starting 
up, to be followed by poor gas as soon as the mois- 
ture is driven off, the quality only being restored 
after the fire has got well burnt up. 

Only two firms—Messrs. Davey, Paxman, and 
Co. and Messrs. Newton Brothers—have provided 
caps to cover the dangerous and unsightly project- 
ing keys by which the flywheel is al to the 
shaft. The firm first mentioned have effected this 
in a particularly neat and effective manner. The 
cost of such a cap cannot amount to more than a 
few shillings, and customers would do well to insist 
on its being fitted. 








NEW MOTOR FIRE-ENGINE FOR GRIMSBY. 
THE motor fire-engine which we illustrate on 
812 has recently been constructed to the order 
of the Grimsby Corporation by Messrs. Merryweather 
and Sons, Greenwich-road, 8.E It has been built to 
suit the requirements of the chief officer of the Grimsby 
fire-brigade, and may be taken as the latest improve- 
ment in first-aid fire-apparatus manufactured by the 
above firm. The appliance includes, in one machine, a 
chemical engine, a tender for carrying men, hose, and ap- 
pliances, and a ‘‘sliding-carriage” pattern fire-escape. 
The frame of the carriage is of steel, mounted on 
springs with pee | clips for easy travelling, artiller 
wheels and solid-rubber tyres. The petrol-motor, whic 
is placed under a polished brass bonnet in front, is of 
the four-cylinder type, 24 to 30 horse-power, and drives 
through a cone-clutch and universal shaft toa gear-box 
suspended between the frames behind the driver’s seat. 
Three forward speeds and a reverse are provided by 
sliding gears; and a countershaft, on which is the 
differential, is used to drive the rear wheels by means 
of sprockets and steel roller-chains. The motor is 
water-cooled by means of a positive-driven centrifugal 
pump, taking its supply from a tank in front of the 
dashboard, and forcing it through the cylinder jackets, 
and through a gilled radiator fitted in front of the motor. 
An air-fan is also placed behind the radiator. Steering 
is by hand-wheel and irreversible gear, levers for con- 
trolling the sparking and throttle being conveniently 
placed on the column. ——— is in duplicate ; 
magneto, and battery and coil being fitted. Side levers 
are fitted for changing the gears and for the internal 
expanding brakes, which act inside drums bolted to 
the rear wheels. A foot-lever, working a band-brake 
on the countershaft, is also provided. 

The chemical cylinder is of polished copper, of a 
capacity of 35 gallons. It is fitted with gun-metal 
valves & filling, for discharge, and for overflow, and 
the acid is carried in a lead bottle inside. A rotating 
pricker and stirrer are fitted, so that the charge of 
acid and soda can be mixed immediately it is required. 
The water is delivered from the cylinder to an hydraulic 
reel placed over the cylinder, and 180 ft. of chemical 





hose are carried, with shut-off branch-pipe attached. 
The chemical jet can be thrown with all or any part 
of the hose wound on the reel. 

The fire-escape is of Merryweather’s patent “sliding- 
carriage” pattern, and reaches a height of 50 it. 
when extended. An extra ladder is also provided, 
enabling 10 ft. to be added when required. The escape 
is carried on a pair of trunnions at the rear of the 
vehicle, and ne attached or detached in less than 
one minute. It can be adjusted at any angle from hori- 
zontal to nearly vertical, and extended by simple 
winding-gear. All the ladders have bow-string girder 
trussing of light steel tubes, giving great strength and 
also forming a convenient hand-rail. 

A large box for hose and gear, for use with steam 
fire-engines or hydrants, is fitted behind the chemical 
cylinder, and forms seats for the firemen. Two hand 
‘*Kemik ” fire-engines, for dealing with small fires, 
are carried on foot s at the sides. 

The principal advantages gained by the adoption of 
this py of machine are :—Instant starting on receipt 
of a call; high speed over any roads while travelling ; 
powerful chemical jet, which can be brought into use 
instantly on arrival at a fire ; and an escape which can 
be put in service at the same time, if required. Hose 
for use with hydrants or steamers is also available if 
the fire is of large proportions. 

It is claimed that a considerable saving in expense 
of working is effected by dispensing with horses, and 
new machine will also cost very little for main- 
enance. 








SPANISH RAILWAY ECONOMICS. 

ALTHOUGH the Northern of Spain Railway Company 
was not enabled to give its shareholders any dividend 
for 1905, the position of the undertaking showed an 
appreciable improvement during the twelve months. 

he revenue collected from all sources last year was 
4,696,054/., as com with 4,713,9682. in 1904, showing 
a reduction of 17,9147. This was, primd facie, a slightly 
discouraging result ; but it was more than off-set by a 
reduction in the working expenses from 2,369,107/. in 
1904 to 2,265,081/. in 1905, showing a saving of 104,026/. 
The ultimate result of the past yur. working was a net 
ay of 2,430,973/., as compared with 2,344 8617. in 1904. 

ne great saving effected in the company’s past year’s 
business resulted from an improvement in Spanish ex- 
change. Spain has been looking up as a country during 
the last year or two, and the amount which the 
Northern of Spain Railway had to provide for interest, 
exchange, and commission was brought down last year 
to 421,230/., as com with 492,5027. in 1904—a 
reduction of 71,2727. Interest and sinking fund of obli- 
gations, properly so-called, cost 1,592,390/. in 1905, as 
compared with 1,581,516/. in 1904; but the ultimate 
outcome of 1905, after full provision had been made for 
all fixed charges, was a surplus of 10,638/., while in 1904 
there was a deficit of 104,656. The past year’s accounts 
showed a final improvement of 115,294/. 

The reduction in the working expenses occurred princi- 
pally under the headings of plant and locomotive power, 
11,838/., and way and works, 77,782/. These two items, 
taken together, at once account for a saving of 89,619/. 
The aggregate distance run by trains last year was 
brought down to 10,536,618 miles, as compared with 
10,810,736 miles in 1904, showing a reduction of 274,118 
miles, or 2.53per cent. While this reduction was effected 
in train-mileage, the distance run by passenger trains 
was more last year by 163,590 miles than in 1904. This 
was due to the daily running, except on Sundays, of 
passenger trains between Madrid and Hendaye, three 
times a week passenger trains between Mirando and 
Bilbao, and twice a week passenger trains between Bar- 
celona and Hendaye. xpress trains were also run 
daily between Barcelona and Manresa, so that there 
was no starving of passenger trains, at any rate. There 
was an economy last year of 61,262 miles in mixed trains, 
315,745 miles in goods trains, and 60,721 miles in way and 
works trains. 

The reduction effected in train-mileage explains the 
saving of 11,8382. realised last year under the heading 
of ‘‘plant and locomotive power ;” this saving was all 
the more satisfactory as it was made in spite of dear- 
ness of fuel and considerable repairs to plant. The 
company effected last year heavy repairs upon 177 engines 
and 101 tenders, and repairs of less importance upon 
20 engines and four tenders. In carrying out last year’s 
repairs, 51 new furnaces were put in, 17 complete boilers 
were supplied, 153 tubes were replaced, 54 new axles 
were put in on engines, and 14 on tenders, &c. Heavy 
repairs were also carried out last year upon 847 carriages 
and 2068 trucks, while repairs of less importance were 
made to 1684 carriages and 12,445 trucks. The number 
of Me gee employed in the company’s works last year 
was 2079, while 541 more were engaged in the maintenance 
department. The reduction of 77,782/. effected in the 
way and works department last year was attributed to 
the execution of heavy repairs in 1904, so that main- 
tenance was off a little in 1905. There was also 
a reduction last ap in the length of line upon which 
steel rails of an old type were replaced by modern steel 
rails weighing 75 lb. to 901b, per yard. At the same 
time steel rails were laid down last year upon nearly 
6 miles of line, so that at the close of 1905 there were 
only 124 miles of iron rails left to be replaced by steel 
rails. The length of lire laid with steel rails weighing 
90 Ib. per yard had been carried at the close of 1905 to 
1208 miles. Altogether 5635 tons of steel rails and 
510,547 sleepers were put into the system last year. 
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THE LATE F. BAUM, C. BLAUEL, 
R. KNIETSCH, AND ADOLF LEDEBUR. 


}ERMAN metallurgy and engineering have during the 
last weeks had to regret several severe losses. hile 
great preparations were being made for the celebra- 
tion of the Jubilee of the Verein Deutscher Ingenieure, 
Mr. Sulzer-Steiner died, a distinguished member 
of this body, and one whose name was a guarantee 
for unsw workmanship; we recorded his 
death in our issue of June Very soon after, 
Mr. Fritz Baum died. Having gained experience 
on several mines of the Ruhr district, Baum started 
in 1886, near Recklinghausen, on his own account as 
manufacturer, especi ly of coal sorting and washin 
machinery, and it is in this particular field that he 
has gained a high reputation. The models of plants 
which Baum had constructed for the Emscher col- 
liery, of the Kilner Bergwerks Verein, and for the 
Shamrock colliery, of the Hibernia, and which he 
exhibited at Diisseldorf in 1902, attracted unusual 
attention. Thanks to the energy and perseverance of 
its founder, the Maschinenfabrik Baum has become 
an important establishment, which now employs 900 
men under a staff of 75. 

About a week later, on May 29, C. Blauel died in 
Diisseldorf. Born in 1840, at Osterode, in the Harz 
Mountains, he became in 1865 blast-furnace assistant 
in the Osnabriick district, and soon afterwards manager 
of the Meppen blast-furnaces. Having also done some 
journalistic work, C. Blauel, in 1891, took ch of 
the blast-furnaces of the Henrichshiitte, near Dort- 
mund. Here he met in 1900 with a severe accident, 
owing to a gas explosion, which, after a long illness, 
forced him to retire to Diisseldorf. For some time 
Blauel was connected with our contemporary, Stahl 
und Eisen. 

De. Rudolf Knietsch, who died on May 28—on the 
very day on which he had, twenty-two years ago, 
joined the Badische Anilin und Soda-Fabrik—will, 
perhaps, be more remembered as an eminent chemist 
than as an engineer. But the final technical success 
of the two great achievements, in which he had a very 
large part—the manufacture of artificial indigo and the 
manufacture of sulphuric acid by the contact process— 
called as much for the capable engineer and adminis- 
trator as for the t chemist. Knietsch was born in 
Ogapeln, Silesia, in 1854. His theoretical and practical 
researches in the colour industry, commenced in Berlin, 
under Dr. Jacobsen, brought him to Messrs. Bind- 
scheller and Busch, of Basle, and in 1884 to the 
geeat Mannheim firm, one of whose directors he 
finally became. A warm-hearted sympathy with every 
conscientious worker secured to him the veneration 
of all who came in contact with him. When the 
German chemists held their meeting at Mannheim, in 
1904, they conferred the Liebig gold medal on 
Knietsch ; it was the second time this great honour 
was bestowed. 

Adolf Ledebur, whose death was announced on 
June 9, was professor of metallurgy of iron and 
mechanical secon at the Mining Academy of 
Freiberg, in Saxony. The once-famous silver mines 
of Freiberg have long since lost all importance, and 
are, in fact, hardly maintained for commercial reasons. 
But the old Berg-Akademie still holds the lead asa 
mining academy all over the world. Ledebur had 
been rector of this institution, and was in his last 
years pro-rector. He was an honorary member of the 
Iron and Steel Institute, and well known as an author 
on his subjects. His text-books on the metallurgy of 
iron and steel, on casting, on metal-working, and also 
on wood-working, on mechanical technology, on gas- 
fuel and gas-fires for metallurgical furnaces, on alloys 
and their technical applications, have all seen several 
editions up till quite recent years; they were pub- 
lished at Leipzig, Brunswick, and Freiberg. 








INSTITUTION OF Gas EnGrngEers.—The annual conver- 
sazione of the Institution of Gas Engineers was held on 
Wednesday evening last, in the rooms of the Royal 
Institute of Painters in Water Colours, Piccadilly, when 
members and guests were received by the President, Mr. 
Charles Wood, and by Mrs. Wood. One + attraction 
of the evening was the exhibition of pastel drawings now 
on view at the gallery. A separate room was reserv 
for dancing. 

Tue Surz Canat.—The capital account of the Suez 
Canal Company stood at the close of last year at 
31,100,079. In this total, construction, properly so- 
called, figured for 24,241,938/., a further outlay of 185,900/. 
having been made during 1905. The company held lands, 
buildings, &c., at the close of 1905 to the value of 
1,932,346/., and it had further cash and investments to 
the amount of 4,925,795/. The net profit ised last 
year was 2,846,941/. The gross receipts of the year were 
4,692,3287. The general result of the working for 1905 
was the maintenance of the dividend at the same rate as 
in 1904, 120,000/. being at the same time added to the 
eperial reserve fund. The transit revenue collected in 
the first five months of this year was 1,938,922/., as com- 
gues with 2,043, 4947. in the corresponding — of 1905. 

he i decrease observable in the collection is ex- 
plained by a reduction made in dues on January 1. 
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‘THE SPANNER IN THE FLEET.” 
To THe Eprror or ENGINEERING. 

Srm,—I should be very glad if you could find space for 
a few remarks on the above subject. 

A few years ago it was a general opinion that stokers 
had a very real grievance in that they were the only 
branch of the Navy which could not attain warrant rank. 
They are of the utmost apnrtanee in a ship, and it was 
a that they should have this promotion open to 

em. 

When once a stoker is made a warrant officer every 
artificer in the ship automatically comes under the orders 
of a warrant mechanician. But only in a general way. 
With all due respect to ‘* Mechanic,” whoever is in 
charge of a watch does not gg any orders whatever for 

a Y work. The first thing that an 
engineer officer is taught when he is learning watch- 
keeping duties is to call the senior engineer-lieutenant 
directly anything whatever is suspected to be wrong. 
This officer then gives the necessary orders to deal wit 
the trouble, and supervises the work while in progress. 
He also personally directs all the repair-work at sea and 
in harbour. 

_The only time when the engine-room artificer will come 
directly under the orders of the warrant mechanician is 
during wate Dieses at sea, which is pure and simple 
engine-driving. Now the warrant mechanician may not 
be a mechanic who has had the inestimable benefit of 
instruction from a workman whose efficiency may be 
gauged (see letter from ‘ Repair-‘Shop Man”) by the 
amount he has forgotten, but that he will be a more 
experienced engine-driver I will endeavour to show. 

An average modern battleship carries about eighteen 
chief engine-room artificers and engine-room artificers. 

hen steaming at ordinary speeds three engine-room 
artificers are on watch at a time in three watches ; so the 
average engine-room artificer only spends half his time at 
sea watch-keeping, and does not keep any watch at all 
in harbour. 

On the other hand, practically all stokers keep watch 
at sea, and five or six in four watches in harbour. So for 
the same seniority in the Navy the warrant mechanician 
will have had far more watch-keeping experience than the 
engine-room artificer under his orders, 

nother point that has been ignored by some paagte 
is that stokers do not keep watch entirely in the stoke 
hold. The lubrication of main and auxiliary engines 
under way is entirely done by stokers and leading stokers, 
as well as the tending of evaporators, dynamos, refrigera- 
tors, capstan oe engines, &c. Therefore, 
by the time a stoker done six or seven years afloat he 
has a fairl pees knowledge of stoking and engine- 
driving. nder the new scheme he will then do a three 
months’ mechanical course for leading stoker and two 
years’ course for mechanician, and will do five years at 
mechanical work and watch-keeping before being eligible 
for otion to warrant mechanician. 

ow, Sir, does there seem any reason why the Admiralty 
should not do justice to the stoker class in the only pos- 
sible way merely because the engine-room artificer will 
be — their orders to the limited extent I have indi- 
cated ? 

* Repair-Shop Man” indulges his subtle wit at the ex- 
pense of the reporter, and the ‘“‘scores of simple souls” 
who believe that the new style of training for engine- 
room artificers will be as Ee 
to point out to him that these ‘‘dear and wonderful little 
boys” will not be ‘full-fledged artificers” after four 
years’ training. They will spend two years at sea as fifth- 
class and fourth-class (acting) engine-room artificers be- 
fore becoming full. fl uring these two years they 
are learning their trade in the midst of the actual thing 
as it exists under naval conditions. They have conse- 
quently a great advantage over those who learn a trade 
on shore and then come afloat and have to adapt that 
knowledge to the (possibly) entirely different needs of a 
warship. 

Yours faithfully, 
A Simpie Sout. 








ENGINE-ROOM ARTIFICERS, ROYALNAVY. 
To THE Eprtor or ENGINEERING, 

Sir,—An eminent engineer, in an address to the North- 
East Coast Institution of Engineers and Shipbuilders, 
some little time since, uttered these very forceful words, 
in discussing boiler improvements :—‘‘ No greater mistake 
can be made in marine engineering than to allow extreme 
conservatism to prejudice commercial possibilities. 
Marine engineers as a body are conservative, and rightly 
so, by reason of the serious pecuniary consequences of 
accidents on shipboard ; but competition in shipowning is 
now so severe that to ignore any detail which has been 
accepted and proved to favourably influence yee 
and especially tt efficiency, is equivalent to wilfully 
preju icing maximum commercial success.” 

Now, Sir, if this means anything, surely it is this, that 
extensive changes upon theory, opinion, and senti- 
ment, are to be deprecated ; that no improvement should 
be rejected which from actual experience and trial has 
been well proven; and that to obtain the maximum of 
engineering success, it is absolutely incumbent not to be 
oblivious to the means whereby efficiency has been 
hitherto maintained ; and to fail to do so is to wilfully 
prejudice that efficiency which is so necessary to our ships 
me men, whose business is ‘‘ the perils of the deep.” 

We take the liberty of turning this to account in the 
matter of naval engineering especially, and emphasise the 
word proren. , 

Again and again the question has been asked in your 
and other columns, Why disturb in a wholesale manner a 
condition of things in the Royal Navy which has been 
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well tried, and which, in the opinion of the well-known 
— wd of executive and cupnesing officers, has been, 
and is, eminently successful and satisfactory? That 
question will, I suppose, remain unanswered. We can 
get no further than this—that the late Admiralty Board 
considered a change desirable, and that the subsequent 
Committee fell into line. 

My honest opinion is that some (perhaps few would be 
the better word) of our naval engineering officers con- 
sidered that the engine-room artificers were moving too 
rapidly, and that it was time to slacken their pace. 
They had apparently forgotten that for some thirty years 
these men, although doing the practical engineerin 
work, including watch-kee , of ourships, had receiv 
no consideration ; that whilst ratings of the seamen and 
other classes had previously enjoyed an open door 
to warrant rank, there was none for the engine-room 
artificers, and so, when the concession came, which, in 
common justice to the men, was fairly comprehensive in 
its mb pee then this unexpected and unmerited pro- 
posal to retard their progress was given birth. 

This supposition may, or may not, be correct. What 
one does feel keen about is the fear that personal feeling 
and sentiment are having sway, rather the true 
interests of the British Navy. It is difficult to disabuse 
one’s mind of this spe in the face of the quality 
and paucity of evidence published in the Douglas 
Memorandum, and the methods resorted to to obtain the 
same. . 

It cannot be too strongly urged that to interfere with 
and open’ a Lay which is working well, and is 
generally subscri to by all practical ineers of any 
repute, is dangerous in the extreme. I do not believe 
that the stoker can possibly be as efficient a man for 
engine-room watch-keeping as the trained engine-room 
artificer. With the maximum of responsibility that must 
necessarily rest upon the shoulders of the unit in imme- 
diate charge of the watch should, perforce, be associated 
the maximum of technical and mechanical skill. The 
point I must enforce is this, that a lessening of efficiency 
will surely follow the substitution of the untrained man 
for the trained man on the engine-room platform. This 
will possibly be met by the reply, that the stoker is now 
undergoing a two-years’ course of training, which the 
engine-room artificer has never enjoyed at the public 
expense. Quite so, but you cannot possibly cram into 


| the stoker’s brain and capacity, in two or three brief 


years, all that is necessary to fully equip him for his in- 
creased and onerous duty. How much the better man 
would the engine-room artificer be if, after having had 
his five or seven years’ engineering experience, he was 
given two years’ elaborate training at the expense of 
the Crown’? Surely it should follow that the better 
result would be gained in specially equipping the better 
man. 

Let us be wise, and take to heart the lesson that the 
United States folly and mistakes are teaching them. 

There can be no possible objection offered to changes 
based upon already tried and proven methods; but with 
so much a ag opposition, it is positively dangerous, if 
not wicked, to risk the engineering efficiency of the 
British Navy to a questionable venture. 

Yours truly, 


June 19, 1906. Erriorency. 








‘THE STAYING OF LOCOMOTIVE 
FRAMES.” 
To THE Eprtor or ENGINEERING. 

Srr,—In reference to the letter signed ‘‘Great Wes- 
tern,” published in last week’s ENGINEERING, in order 
to obtain even the rigidity and satisfactory results of the 
Great Western double-frame system in the case of the 
Argentine Great Western engine (where the conditions 
are obviously different), different treatment was naturally 
required, and it was considered that the desired results 
would be more effectively obtained by the method 
adopted than by means of a partial and imperfect system 
of double-framing. ' 

Yours truly, 
Joun D. SmEvt. 

Salisbury House, Finsbury-circus, London, E.C., 

June 13, 1906. 








Express CunarD Liner “ Lusrranra.”—Owing to the 
great interest taken in this vessel, and in compliance 
with many — from our readers, we have decided to 

ublish in book form the articles —— the ship and 

er turbine machinery and the launch. ‘he book will 
include several illustrations in addition to those published 
in ENGINEERING, and details of publication will be an- 
nounced in our advertising columns later. 





DREDGING FOR GOLD IN TIERRA DEL Furco.—A 
deal of work is contemplated inthe Island of Tierra del 
Fuego, in the way of gold-dredging, by the Argentine 
Tierra del Fuego Exploration Company, Limited, of 35, 
King William-street, London, and for this work the com- 

y are adopting the Priestman grab dredger, for raisin 
rom the rivers the sandy deposit containing the gol > 
The system has many advantages for this particular kind 
of work, as it is capable of dealing with obstacles which 
are often embedded and unseen in the river’s bed, such 
as tree trunks, &c., and further, the depth at which it is 
desired to work is only limited by the length of chain 
attached to the grab. With a view to guarding against 
the possibility of losing any of the valuable metal, the 

b has been designed to meet the special conditions of 
the work to be done, and, owing to the introduction of 
various improvements which experience has suggested, 
this system of dredging is found most successful, 
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MINE WINDING-ENGINES. 


Ws publish this week a series of illustrations repre- 
senting the important features of three different types 
of winding-engines for mines, and a study of the 
details will enable the reader to appraise generally 
the present practice in the design of these important 
units of mining machinery. All three engines have 
been constructed by Messrs. Fullerton, Hodgart, and 
Barclay, Limited, Paisley, to meet the special condi- 
tions applicable in the case of three well-known 
mines. The first of the engines, for the East Rand 
Gold Mine, illustrated on our two-page plate, Figs. 1 
to 14, was required to develop an exceptionally high 
speed of lifting—namely, 1800 ft. per minute—and the 
load to be lifted was 14,000 lb. This engine is the 
largest of the three, and is notable also because Corliss 
gear has been fitted for operating the valves. In the 
case of the second engine, which is illustrated by the 
perspective view on page $24 (Fig. 15), the clients were 
the Reitfontein Estate Gold-Mining Company, Limited. 
In this case the speed of working was more normal, 
being 1500 ft. per minute, the load 6000 lb., and the 
depth 2300 ft. Here the Corliss gear is utilised, but 
drop-valves are substituted for controlling the steam 
admission to the cylinders. The engraving on this 
page illustrates this modification of the valve-gear. 
n the case of the third engine illustrated — that 
for the Rio Tinto copper-mine—the feature, as shown 
in the engraving on page 824 (Fig. 16), is the adoption 
of coned drums, which are tapered from 10 ft. to 
6 ft. 2 in. in diameter, the width being 5 ft. 14 in. In 
this case a special form of post-brake was , which 
is illustrated on the opposite e. In the annexed 
table we give the principal dimensions of the three 
engines. 

Mining engineers are now adopting more exten- 
sively than formerly the compound, instead of the 
high-pressure system, which latter, although per- 
missible in the case of a coal-pit, where fuel is 
cheap, is not commendable in connection with the 
working of copper or gold, where economy in 
fuel often makes an appreciable difference in profit, 
especially in the mining of oe ores. a 
rule the practice is now to jacket the cylinders, 
using in the high-pressure jacket boiler steam, and in 
the low-pressure jacket steam of about 40 lb. pressure. 
The importance of economy has also emphasised the 
value of a re-heater, constructed of steel plates, with 
— coils, through which live steam is passed in 
order to dry, or superheat, the steam for the low- 
pressure cylinder, Throttle-valves, located under the 
starting-platform and controlled through levers on 
the platform, are used for both high-pressure and 
low - pressure cylinders. The system of valve-gear 
varies according to the preferences of the mining engi- 
neers, but the Corliss type has much to commend it. 

As regards the cylinders, the case of the Kast Rand 
engine is perhaps typical. The valves are of the 
double-ported Corliss type, fitted with the maker’s 
own trip-motion. The company, instead of adopting 
the usual sliding motion for actuating the valve from 
the wrist-plate, fit the sliding motion on to a link 
joining the wrist-plate of the valve ; the other end of 
the valve-crank is connected with the ordinary dash- 
pot. The gear for controlling the steam-valves of both 
cylinders can be wrought from the platform by hand, 
and is also controlled by a slow-s Porter governor, 
as shown in Figs. 1 and 2 on the two- plate. The 
reversing gear is the Allen straight link-motion worked 
by means of an ordinary cataract engine located in front 
of the platform, and controlled by levers. 

The modification of the valve-gear adopted in the 

Reitfontein engines is illustrated by the engraving, 
Fig. 17, on this page. The engine in this case is of 
the high-pressure type, both cylinders being 18 in. in 
diameter, and drop-valves are used for the admission 
ports. The gear for opening the valve is similar to 
that on the East Rand engine, but from the Allen 
straight-link motion there is a radius bar to the wrist- 
plate, and from this latter two levers to the exhaust 
valves of the usual Corliss type, as well as two to two 
countershafts on the top of dec cotinden, which actuate 
the drop motion of the steam drop-valves. The valves 
of the Rio Tinto engine are of the ordinary flat type, 
and are actuated by straight-link motion. 
- The motion parts of all the engines are constructed 
of forged steel, and the dimensions in each case are 
recorded in the accompanying table. The East Rand 
engines, which are again typical of modern practice, 
have the piston-rods secu to the piston and cross- 
head by oe nuts and steel cotters respec- 
tively, the extending through the end of the 
cylinders, where they are supported on slipper and 
tail slides. The main benstng bankes are of cast iron, 
lined with either Babbitt or Magnolia metal. The 
crank-discs in all cases are of cast iron, are balanced 
and are grooved or turned on the rim, according to 
the system of band-brake used. 

The brakes adopted also offer opportunity to the 
mining engineer for utilising experience ; those em- 
ployed in the case of the East Rand engine may 
almost be regarded as typical. In this case the brake 
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Tue Coriiss GEAR FOR WINDING-ENGINE FOR REITFONTEIN GOLD-MIN«E. 


TaBLE OF Dimensions or TypicAL Ming WINDING-ENGINES. 





Owners East Rand Gold-Mining 
Company 

Illustrated by Figs. 1 to 14 
Type .. 3 - Corliss compound 
Velves, admission Corliss 

» . exhaust Corliss 
Cylinders, diameter 22 in. and 40 in. 

stroke .. 5 ft. 
Steam pressure . ee 140 Ib. 
Revolutions per minute .. ‘ 51 
Piston speed os ‘ : 510 ft. per minute 
Diameter and width ofdrum_ ..' 11 ft. 1}in. in dia. by 8 ft. wide 
Revolutions of drum 51 per minute 
Speed, lifting materia! 1800 ft. per minute 

« men.. oe ~ 
Load lifted .. “ 14,000 Ib. 
Depth of working .. 1500 ft. vertical, 1000 ft. on 
incline (38 deg.) ; total, 2500 ft. 

Main bearings ns a ..| 124 in. in dia. by 22 in. long 
Centre bearing of crank-shaft .. 16 ,, ar — * 
Crank-pin .. Ss Se at , « in —— “s 
Crosshead pin a an <r ne 
Piston-rods .. 4} in. and 4 in. in dia. tail end 


‘* 18 ft. centres, 7 in. in diameter 
at middle 
7 ft. in diameter 


Connecting-rods fs, 


Crank-discs .. 


* Engine shaft. 


is built up of steel plates, with maple blocks bolted 
to them. These, as shown in the illustration, Fig. 1, 
on the two-page plate, are brought into use by a lever 
of the bell-crank type, which is fitted with adjusting- 
screws to take up the wear, and with a steel adjusting- 
spring to keep the brake off the crank-disc when 

uired. This tension-spring is carried on brackets 
bolted to the sole-plates of the engine at a point 
opposite the bell-crank lever. The spring carries half 
the weight of the brake, and thus there is no tendency 
at any point for the maple blocks to rest on the disc 
while the engine is working. The pulling together of 
the levers by the engineer causes the band to cling to 
the disc, and thus the engine is readily stopped. 

The winding-drums are, as a rule, parallel, as 
shown in Figs. 1 and 2 and in Fig. 15; the construc- 





tion is clearly illustrated by the details of the East 
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| 


| 
| 
| 








eae Gold-Mining | Rio Tinto Copper Company. 
| 


jompan 
Figs. 15 and 17 Figs. 16 and 18 to 22. 
—— High pressure. 
ro Flat. 
Corlies | Flat, 
2 at 18 in. 2 at 14 in. 
4 ft. 2 ft. 6 in. 
135 Ib. . 100 Ib. 
60 | 100—geared 5 : 1 


500 ft. per minute 
Coned 10 ft. —6 ft. 2 in., 
5 ft. 14 in. wide 


480 ft. per minute | 
8 ft. in diameter by 3 ft. wide | 


60 per minute 20 per minute 
1500 ft. per minute 800 ft. per minute 
oe ee 600 ., a 
6000 Ib. 8100 Ib, 
2300 ft. 1000 ft. 


12 in. in dia. by 18 in. long | 
10 . 


7} in. in dia. by 12 in. long* 
17 ” 
5} ly 


” ” ’ ” ” ‘ 


5} 4, ” » & ” ” ” 


ae ere ae ” 
| 23 in. in diameter 


"44 in. in diameter ” 
7-ft, centres, 3} in. in diameter 


10-ft. centres, 5 in. in diameter 


5 ft. 3 in. in diameter 4 ft. 6 in. in diameter. 

t Drum shaft. 

Rand engine on the two-page plate (Figs. 3 to 9). In 
this case the drum is 11 ft. in diameter and 3 ft. wide 
on the face. It is constructed of cast-steel plates, as 
shown in Fig. 4, the rim being of wrought-steel plates 
1j-in. thick. This is turned with a spiral groove for 
a 1j-in. rope, the pitch of the groove being 13 in. One 
groove, however, as shown in Fig. 4, is cast in the 
steel cheek, in order to give a proper lead. The sides 
are secured to the rim by means of countersunk bolts, 
as shown in Fig. 4. While cast steel is used for the 
cheeks of drums of the East Rand engine, the cheeks 
of the Reitfontein engine are of cast-iron, but with 
wrought-iron plates over them. Cast steel is approved 
principally because of the reduction of weight possible, 
a consideration where the engine has to be transported 
overland without any very satisfactory means of con- 
veyance. But withal, cast iron is preferred, as diffi- 
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Fics. 18 to 22: Post-Brake GEAR FoR WINDING-Drums FoR Rro Tinto Coprer-MINE. 


culty is sometimes involved in getting a satisfactory 
casting of steel thin enough to justify its use from the 
point of view of weight. Moreover, thin steel cheeks 
sometimes buckle. 

The drums, as a rule, are run loose on the shaft on 
brass bushes, and in the case of the East Rand engine 
the shaft at this point is 16 in. in diameter, and the 
bushes at both ends of the drum are 15 in. long. 
There is a rim fitted on each side of the drum chee 
for the post-brakes. The clutch-brake is bolted on 
Separately to the side of the drum where the post- 
brake operates. This separate fitting facilitates the 
repair of the clutch teeth, as it is only necessary to 
remove this separate face in order to renew the teeth. 
The clutch is worked square on the shaft, which dis- 
penses with the necessity of feathers and keys. The 
clutch is in halves, bolted together and actuated by 
ordinary levers extending from the shaft to the plat- 





form by means of a square-threaded screw fitted in the 
vertical standard shown in Fig. 1. The clutch is 
shown in detail in Fig. 4. 

The post-brakes are, as a rule, of the parallel type, 
built up of steel plates and channel irons, with maple 
blocks bolted on to the channels. The plates are 
supported on rocking-levers, so placed that when the 
pressure is taken off the foot-lever on the platform 
the plates fall away from the rim. On the other 
hand, when the lever is depressed the two brakes, 
actuated by a system of connecting levers, move 
parallel to each other towards the drum, and when 
the foot is released a balance-weight pulls the two 
levers apart. This will be followed by a study of 
Figs. 1 to 13. 

As we have already indicated, the drums were made 
conical in the case of the Rio Tinto copper-mine. In 
this case Mr. J. Angus, of Messrs. Duff, Bruce, and 


" by means of an ordinar 
the 


Co., of London, under whose supervision the engines 
were constructed, laid it down as a condition that, as 
the primary duty of the engine was to lower rock to 
different levels to fill up stopes in the mine, it was 
desirable to adopt the conical drum, not only to 
balance the wei ht of the down rope, but also to, 
give the descending loaded cars a sufficient amount 


of pull to provide the necesary power for accelera- 
tion at the beginning of the up trip with the empty 
cars. In this casa the Webster, Camp, and Lane 


clutch, as illustrated, is used. At the change of 
each eight-hours shift, however, the hoists are used 
for raising and lowering the men. For this service 
— geared engines were adopted. The engine is 
geared by a machine-cut steel pinion and cast-iron 
wheels, the ratio being 5 tol. This enables the size 
of the engine to be decreased without affecting the 
speed of the winding-rope. On the spur-wheel there 
is fitted a rim, and over it a Webster, Camp,. and 
Lane friction-clutch. This is a circular band-brake, 
fitted with maple-wood blocks, and brought together 
toggle joint, worked from 
platform through levers. It is illustrated on 
this page, Fi 


18 to 22. When lowering the rock, 
the weight o 


the loaded cage is 8100 Ib., made up of 
a two-car e of 2800 lb., two mine-cars of 500 lb. 
each, and 32 cubic feet of rock. When lowering or 
hoisting men, the weight, however, is only 5600 |b., 
me men being calculated at 3000 lb. Thus the 
balanced load was 5600 1b., plus the weight of the 
rope. The engines were required to deal with a 


; weight of 8000 lb., and were, therefore, fitted with 


notched quadrants, so as to have a range of cut-off 
down to five-eighth of the stroke. The drum in this 
case is 10 ft. in diameter, tapered down to 6 ft. 2 in., 
the width being 5 ft. 14 in. The groove in the drum 
for a rope li in. in diameter is made spiral og 
out the entire diameter, and is pitched at 1g in. The 
drum runs loose on a shaft with gun-metal bushes 
fixed to cast-iron hubs. The post-brakes on the Rio 
Tinto engine represent another system now adopted. 
In this case the brake is operated by means of a 
hand-wheel through rack and pinion and levers located 
on the platform, and by this means both sides of the 
brake are brought into action simultaneously, and can 
be disconnected, leaving only one side of the brake in 
operation. 

To the drum there is fitted a disc, connected to a 
depth-indicator. As a rule, the communication between 
the drum and this indicator is by means of a bevelled 

ear on the side of the drum, giving one revolution 
or the total depth of the mine, as in the case of the 
East Rand engine, or by belt r from the shaft. 
These discs are fitted with movable pointers, so that 
they can be shifted to the depth to which the cage is 
torun. The pointer is utilised for sounding a gong 
when the cage is within a few feet of the end of its 
travel. 

In all cases the engine and the various gears are 
controlled from a central platform in front of the 
engine, as is clearly shown in the two general views, 
Figs. 15 and 16. In the case, for instance, of the 
East Rand engines, there are levers for <a 
the two throttle valves for the high-pressure an 
low-pressure cylinders, the reversing-gear handles, 
the levers for the air-valves on the cylinder, foot- 
stamps operating the post-brakes through wheels and 
screw. Theclutch is actuated by a square-threaded 
screw on the shaft. When the engine is lowering, 
and therefore not using steam, the valves are — to 
admit atmospheric air at both ends of each cylinder, 
in order to prevent a vacuum being formed within the 
cylinder. 








CentTrat South Arrican Raitwayrs.—The Transvaal 
has made great strides in railway construction since the 
war. At the close of 1905 there were 1788 miles of line 
open, showing an increase of 61 per cent. upon the mile- 
age in operation in 1898. Both passenger and goods 
traffic showed substantial increases last year—130,000/; 
and 603,000/. respectively. 





Navat Pocket-Boox. — The ‘‘ Naval Pocket-Book,” 
founded by Sir William Laird Clowes eleven years ago, 
has attained a high repute, because of the large amount 
of useful and accurate information which it contains, and 
it is gratifying to be able to say that under the editor- 
ship of his son, Mr. Geoffrey 8S. Laird Clowes, there is 
every promise that these qualities will be fully main- 
tained. In convenient form and suitable pocket size we 
have a record of all the shipsof all the Powers, arranged, 
according to their fighting value, under the name of each 
nationality. In addition, t are given tables of bal- 
listics of ped made by the various government arsenals 
and by the various private companies, a list of dimen- 
sions of graving docks in the various countries, and 
tables for the ready conversion of metric into English 
measures, and vice versd, together with tables in connec- 
tion with the trials of ships. The later types of ships 
are illustrated where drawings are available, so that with 
its complete index the book forms a useful work of refer- 
ence to all interested in naval matters. It is published 

Messrs. ‘W. Thacker and Co., 2, Creed-lane, London, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 6. 

Wirtn the approach of midsummer there is scarcely 
any perceptible decline in activity in all kinds of 
material entering into railroad construction, bridge 
construction, locomotives, and rolling stock. The 
volume of steel-rail business already done for delivery 
next year foots up to-day 1,032,830 tons, with full 
300,000 tons of business awaiting disposition, of whic 
about one-half is intended for Pacific roads. Rail 
requirements appear to be looming up, and at the 
present rate of progress it will be a comparativel 
short time only before the bulk of next year’s rail 
capacity will be sold up. 

A like activity prevails in the demand for structural 
steel and fabricated steel for every purpose to which 
such products can be devoted. The volume of busi- 
ness done 7 the American Bridge Company during 
the month of May amounts to about 70,000 tons. All of 
the structural plants are behind in their deliveries, and 
much new business is in sight. Bridge-building will 
be most vigorously prosecuted during the last half of 
the year. The plate-steel makers are catching up 
with orders, and will soon be ab!e to make deliveries 
within a very short time after orders are received. It 
is argued by some pi buyers of plates that this 
means a weakening in plate prices, especially as plate- 
producing capacity is incresing. It is impossible to 
forecast with any satisfaction. In sheet iron some of 
the larger buyers have been able to obtain slight 
concessions. There is only moderate activity in forge 
and foundry iron, while in Bessemer and basic, orders 
are being accepted for large blocks of material for 
delivery later in the year. Both these products 
command full prices. The pipe works are still 
absorbing their maximum of pig iron, and in view 
of the fact that a great deal of cast-iron pipe will 
be wanted for municipal and other requirements, 
it is not at all probable that pipe iron will develop 
any weakness. Sasic iron leads all others in activity, 
and this activity is likely to continue. The tone of 
the entire market is strong, and the midsummer in- 
activity will make very little impression upon prices. 
In the bar-mills there is some slackening up, and some 
hesitancy among car-builders to place further orders 
for remote delivery. The sheet-mills are full of busi- 
ness and commanding the usual satisfactory prices. 
The railroad companies will continue to be active 
buyers of everything they use. A great deal of pro- 
jected work will be undertaken before September 1, 
and the builders are now urging deliveries in order 
that they may not be hampered for want of supplies. 
The stove-makers in the hardware trade are meetin 
with an enlarging demand for all kinds of stoves, an 
quite a number of enlargements have been made to 
plants. The hardware trade generally is enjoying an 
exceptional period of activity on account of the enor- 
mous building that is in progress in cities and towns 
and throughout rural localities. 








German Meratiurcica, Exports.—The exports of 
metallurgical products from Germany in the first four 
months of this year were 1,214,109 tons, as compared 
with 962,926 tons in the corresponding months of 1905. 
The imports of ae products into Germany in 
the first four months of this year were 146,117 tons, as 
compared with 102,158 tons in the a period 
of 1905. It follows that the exports ex ed the imports 
in the first four months of this year by 1,067,192 tons, as 
meet with 860,768 tons in the corresponding period 
of 1905, 





Frencn Lasour Dirvicoities.—After the terrible 
disaster in the Courriéres collieries a very serious 
strike broke out among workpeople engaged in coal- 
mining in the North of France, and the effect of this 
was to render France gay mg Rane. agree py upon her 
neighbours for coal supplies. In rch and April, this 
year, France had. to import. 3,308,130 tons of coal, as 
compared with 1,885,990 tons in the corresponding months 
of 1905, showing an increase in the imports of 1,422,140 
tons, The imports from Great Britain rose in March 
and April to 1,572,610 tons, as compared with 913,620 
tons in the corresponding months of 1905; those from 
Belgium, to 907,850 tons, a8 com with 563,240 tons ; 
those from Germany, to 691,190 tons, as compared with 
346,230 tons ; and those from other countries, to 136,480 
tons, as compared with 62,900 tons. It is not too much 
to say, accordingly, that this year’s French coal-miners’ 
strike was not without some iafimence upon the coal trade 
of the rest of Europe. The last serious strike among 
French coal-miners occurrec! in the autumn of 1902; 
and France had to import in October and November 
of that year 3,407,490 tons of coal, as compared with 
2,602,650 tons in the corresponding months of 1901, show- 
ing an increase of 804,840 tons. The imports from Great 
Britain in October and November, 1902, were 1,408,130 
tons, as compared with 1,260,430 tons in the two corre- 
sponding months of 1901; from Belgium, 1,463,530 tons, 
as compared with 1,069,780 tons; from Germany, 502,000 
tons, as compared with 250,570 tons ; and from other 
countries, 33,833 tons, as com with 21,870 tons. 
The general conclusion at which we, accordingly, arrive. 


is that the strike of 1906 was attended with somewhat 
more serious consequences than those which followed the 
conflict of 1902, 





NOTES FROM THE NORTH. 
Gtiascow, Wednesday. 
Glasgow Pig-Iron Marke.—Last Thursday morning 
the pig-iron market was very quiet, but prices kept fairly 
steady. The total business consisted of about 2500 tons 
of Cleveland warrants at 503. 8d., 503. 9d., and 50s. 84d. 
one month, and at the close sellers quoted 50s. 6d. cash, 
and 50s. 9d. one month. In the afternoon, weak advices 
from London had their effect on the local market, and 
Cleveland warrants declined to 50s. 3d. and 503. 14d. 
cash, and from 503. 74d. to 50s. 44d. one month. 
Only a small business of 4500 tons was done, and 
closing prices were easy at 503. 2d. cash and 50s. 44d. 
one month sellers. Hematite was quoted at 653. 3d. 
one month sellers. On Friday morning the tone con- 
tinued weak, and prices tended downwards. The 
dealings amounted to 10,000 tons of Cleveland war- 
rants at the following prices:—503s. and 50s. Od. 
cash ; 50s. 24d. twenty-one days; 50s. 4d., 503. 44d., and 


50s. 34d. one month, and 50s. 84d. three months ; and the| yy 


closing quotations were 50s. 1d. cash and 50s. 4d. one month 
sellers. The settlement prices were:—Scotch, 56s. 6d. ; 
Cleveland, 50s.; hematite, 643. 9d.; and Standard 
foundry iron, 493. 10}d. At the afternoon market a 
slight improvement was noticeable, and one lot of Cleve- 
land warrants was done at 503. 2d. cash and another lot 
at 50s. 11d. three months. These were the only trans- 
actions, and the closing quotations were rather firmer 
at 50s. 24d. cash and 503. 54d. one month sellers. 
When the market opened on Monday morning Cleveland 
warrants gained more strength and advanced about 34d. 
The dealings were still on the small side, being only about 
6000 tons, and these were put through at 50s. 4d. and 
503. 44d. four days, and 50s. 7d. to 50s. 8d. one month. 
Closing sellers quoted 50s. 6d. cash and 50s. 9d. one 
month. Some 500 tons of hematite changed hands at 
643. 104d. four days, with buyers over at 64s. 9d, and 
sellers at 65s. cash. In the afternoon the tone was weak 
and Cleveland warrants declined, and the turnover of 
10,000 tons was done at 503. 2d. and 50s. 14d. cash, 
503. 4d. four days, and from 503. 74d. to 503. 4d. to 
503. 5d. one month. At the close of the day the quotations 
were 50s. 24d. cash and 50s. 54d. one month sellers, while 
buyers were 1d. less in each case. On Tuesday morning 
the market was very flat and quotations were easier. Cleve- 
land warrants to the extent of nearly 9000 tons were 
done at 50s. 1d. and 50s. cash, 50s. 2d. and 50s. 1d. six days, 
and from 50s. 4d. to 50s. 24d. one month. At the close 
of the session the prices quoted were 493. 114d. cash and 
50s. 3d. one month sellers, and the settlement prices 
were :—Scotch, 56s. 3d.; Cleveland, 493. 104d.; hematite, 
64s. 9d.; and Standard foundry iron, 493. 9d. In the 
afternoon there was an improvement in the tone of busi- 
ness, but the dealing was small, and consisted of some 
5000 tons of Cleveland warrants at 50s. 1d. to 50s. 2d. to 
503. 14d. cash, 51s. three days, and 50s. 4d. to 50s. 5d. one 
month. The close was stronger, with sellers at 50s. 24d. 
cash and 503. 54d. one month. When the market opened 
to-day (Wednesday) there was no change in the tone, and 
Cleveland warrants changed hands, tirst at 50s. 2d. cash 
and then, after dropping to 50s., recovered to 50s. 14d. 
cash, and closed at 503. 2d. sellers, Forward warrants 
opened weak at 50s. 3d. one month, but recovered to 
50s. 5d., and closed with sellers at 50s. 5d. one month. 
The turnover was about 7000 tons, and the settlement 

rices were:—Scotch, 56s. Cleveland, 503. 14d.; 

ematite, 64s. 9d.; and Standard foundry iron, 50s. At 
the afternoon session Cleveland warrants opened firm at 
50s. 3d. cash and 50s. 6d. one month, but eased off to 
50s. 24d. cash and 50s. 5d. one month. Included in the 
turnover of 6000 tons were dealings at 50s. 3d. nine days 
and 50s, 2d. five days. The close was weak, the advance 
aa | been lost, and sellers quoted 503. 2d. cash and 
50s. 5d. one month, while buyers were at 4d. less in each 
case. The following are the market quotations for 
makers’ (No. 1) iron :—Clyde, 64s. 6d.; Calder and Gart- 
sherrie, 65s.; Summerlee, 663. 6d.; Langloan, 693.; and 
Coltness, 723. (all shipped at Glasgow); Glengarnock 
(shipped at Ardrossan), 65s.; Shotts (shipped at Leith), 
65s. 6d.; and Carron (shipped at Grangemouth), 67s. 


Sulphate of Ammonia.—The market for sulphate of 
ammonia is at present very weak, and only a limited 
business is passing. The current price is round the last 
quotation. Shipments from: Leith Harbour last week 


amounted to 218 tons, 


Scotch Steel Trade.—During the past week there has 
been practically no change in the conditions prevailing in 
the Scotch steel trade. New business has been scarce, 
and the booking of fresh contracts has been limited, but 
there has been a fair general inquiry for almost all kinds 
of steel material, and there are prospects of this inquiry 
leading to business in the near future. The outlook in 
angle-mills is much brighter at the moment. A meet- 
ing was held last Friday in Newcastle between the 
Scotch and North of England steel angle.- makers, 
with reference to, amongst other things, the forma- 
tion of an understanding as to the selling price of 
angles in the different districts. The proceedings were 
of a very satisfactory nature, and a committee has now 
the matter in hand, and the prospects of an earl 
ment are bright. Another meeting will shortly 4 Feld, 
but in the meantime it is rumoured that the English 
makers have withdrawn from the Scotch market. One 
or two obstacles have to be surmounted before a satisfac- 
tory arrangement can be arrived at; but these are almost 
certain to be overcome, and an end will be put to the in- 
vasion of each other’s territory at unprofitable prices. 


Malleable Iron.—An improvement in the malleable-iron 
trade is re , and the inquiry is rather better. At a 
meeting of the Lanarkshire makers, held this week, it was 





decided not to make any alteration in prices at present. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Messrs. Cammeli, Laird, and Co.—At an extraordinary 
meeting of Messrs. Cammell, Laird, and Co, held on 
Monday last, the directors obtained powers to create 
a further floating charge on the assets in the form of de- 
benture stock to the extent of one million sterling. It 
was explained that at present borrowing powers existed 
up to the amount of f the nominal-capital of the 
company, and that the new armour-plate mill, the new 
plant for the manufacture of shell, and the various large 
extensions and improvements of the existing works now 
going on, would shortly have absorbed the whole capital 

rovided by the last issue of 44 per cent. debenture stock. 

urther oe requirements in the near future, it was 
stated, would be considerable. Part of the new debenture 
stock will be issued at once, and part held in reserve for 
future issue. 


Messrs. John Brown and Co.—The annual report of 
essrs. John Brown and Co., issued this week, states 
that trade has been fairly good during the year. No 
material change is noted in the coal trade, but better 
rices have been obtained for coke. The large turbine 
iner Carmania has been delivered to the Cunard Steam- 
ship Company, and good progress is being made with 
the Lusitania, as well as with a large cruiser for the 
British Government, and a troopship for the Indian 
Government. The purchase of half share in the 
Coventry Ordnance Works has been completed. Con- 
siderable expenditure is being incurred to enable the 
company to furnish naval ordnance of the largest calibre. 
The net profit for the year is 223,881/. 13s. 6d., which, 
with the balance of 61,8502. 11s. 3d. brought forward 
from last year, gives a total undivided profit of 285,732/. 
43. 9d. A dividend is recommended of 10 per cent. 


The Iron and Steel Trades.—Trade has been fairly good 
during the past week, and the quarter shows signs of 
closing with a good business doing. Better prices obtain 
all round. There is a fair inquiry for pig iron, and 
makers are well sold. Foundry iron is in larger demand, 
and there is considerable pressure for delivery. Reports 
as to the crucible steel trade are variable. In some 
instances makers are running full time ; but in others the 
demand is only sufficient to keep them oo gp three 
or four days a week. The iver branches continue 
busy, and manufacturers of tramway and electrical plant 
are working at high pressure. 


South Yorkshire Coal Trade.—There is little change in 
the condition of the coal trade in the district. House- 
coal sales are at a low ebb, but the strong demand for all 
qualities of steam fuel continues unabated. Manufac- 
turers are increasing their requirements, and in some 
cases find a difficulty in ans suitable fuel. It is 
even stated that certain collieries are offering house coal 
for works purposes. 








GERMAN ATLANTIC LiINER.—In view of the statement 
which has been published in the daily papers to the 
effect that the Hamburg-American Line had placed an 
order with the Stettiner Maschinenbau Actien-Gesell- 
schaft ‘‘ Vulcan” for the construction of a passenger 
liner whica, it was assumed, would excel in speed any- 
=r anticipated, we communicated with the company 
named, and have their reply to the effect that the state- 
ment is without foundation. This may be accepted as 
accurate, because the Vulcan Company, in view of their 
enormous experience and past successes, are certain to 
build any of the large and fast steamers which German 
firms may wish to place upon the Atlantic. 





Fortucomine Contracts.—The Board of Trade Jour- 
nal for the 14th inst. states that alternative tenders will 
be received at the office of the High Commissioner for 
New Zealand, -Westminster Chambers, 13, Victoria- 
street, London, S.W., for the construction of a tunnel, 
5 miles 244 chains in length, at Arthur’s Pass, through 
the dividing range between Canterbury and Westland, 
on the route of the New Zealand Midland Railway. 
Tenders, marked on the outside ‘‘Tender for Arthur's 
Pass Tunnel—(‘60 Months’ or ‘48 Months’),” will be 
received up till noon of Monday, July 9, 1906. Specifica- 
tions, conditions, tender forms, and other information 
may be obtained on application to the High Commis- 
sioner upon payment of a deposit of 10/., which sum will 
be returned within a reasonable time after receipt of the 
tenders duly completed. Plans can also be inspected at 
the High Commissioner’s office. A copy of the specifica- 
tion may be seen at the Commercial Intelligence Branch 
of the of Trade, 73, Basinghall-street, E.C.— 
The same journal gives the following information :—The 
report on the finances of Italy by Mr. C. des Graz, 
Counsellor of H.M. Embassy at Rome, states that it is 
the intention of the present Italian Government to lay 
before Parliament a complete financial scheme providing 
for the large expenditure requisite on the State railways 
for a period of ten years. It 1s estimated that 54,000, 000/. 
will be required ; 40,000,000. to be spent on the existing 
lines at the rate of 4,000,000/. a year for ten years, and 
14,000,0007. to be devoted to the construction of new lines 
at the rate of 2,000,000/. a year for the last seven years 
of the period of ten years.—The Journal de St. Peters- 
bourg of May 20 and June 2 states that plans for 
the construction of a railway between Stretensk and 
Nicolaievsk, with branches to Blagovestchensk aud 
Khabarovsk, are at present under the consideration of 
the Minister of Ways of Communication.—According to 
the Mexican Herald the contract for the construction of 
the first 80 kilometres of the line between Irapuato aud 
Paruandiro has been given to the firm of Hampson «nd 
Smith, Calle Rosales, Mexico, D.F 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a moderate attendance on ’Change, and the market was 
quiet, with little business doing. Early in the day as 
low as 503. 34. was accepted for prompt f.o.b. delivery 
of No. 3 g.m.b. Cleveland pig, and merchants were rather 
pressing sales at 50s. 44d.; but by the close of the market 
50s. 6d. became the general quotation. No. 1 was 52s.; 
No. 4 foundry, 49s. 9d.; grey forge, 492.; mottled, 48s. 6d.; 
and white, 48s. Middlesbrough warrants, after falling 
to 49s. 11d., recovered somewhat, and closed 50s. 14d. 
cash buyers. East Coast hematite pig was rather weaker, 
notwithstanding the fact that the output is being 
taken up as itis made, and there are no stocks. The 
competition of West Coast firms was felt, with the 
ae that producers here were prepared to make con- 
cessions. For early delivery of Nos. 1, 2, and 3 East 
Coast brands the price was not more than 65s. 9d., and 
No. 4 forge hematite was on sale at 633, 6d. Spanish ore 
was not so firm as it has been, but there was hardly any 
business doing, there being little ore offering, and at the 
same time consumers being pretty well bought. Rubio 
of 50 per cent. quality was put at 192. 9d. ex-ship Tees, 
To-day quotations all round were unaltered. The statis- 
tical position of Cleveland pig continues to steadily im- 
prove. So far this month nearly 30,000 tons have been 
taken out of the warrant stores, and since the with- 
drawals, commenced in March last, considerably over 
100,000 tons have been taken out of stock. 


Manufactured Iron and Steel.—Little or nothing new 
can this week be reported of the manufactured iron and 
steel industries. Firms are kept going on contracts made 
some time ago; but for several descriptions new orders 
are scarce. The steel rail and plate departments, how- 
ever, are particularly busy, and inquiries are good. 
Quotations stand :—Common iron bars, 7/. 5s. ; best bars, 
7/. 15s.; iron ship-plates, 77. 5s.; iron ship-angles, 
7l. 53.; iron ship-rivets, 7/. 17s. 6d.; steel bars, 7/. ; 
steel ship-plates, 7/.; stee] sbip-angles, 6/. 12s. 6d. ; 
steel boiler-plates, 8/.; steel joists, 6/. 7s. 6d. ; steel 
sheets (singles), 82. ; and steel sheets (doubles), 8/. 5s.— 
all less the usual 24 per cent. discount. Heavy sections 
of steel rails are 62. 7s. 6d.; steel sleepers, 6/. 17s. 6d. ; 
and cast-iron railway chairs, 32. 15s.—all net cash. 


Coal and Coke.—Fuel, with the exception of household 
coal, is stiffening. Gas coal shows rather an upward ten- 
dency, and deliveries should soon commence to improve. 
Unscreened Durham bunker coal is in very good demand 
at from 9s. to 93. 3d. f.o.b. Coking coal is strong. Coke, 
both for home consumption and for shipment, is in good 
request. Average blast-furnace qualities are 16s. 6d. to 
17s. delivered here. Export coke 1s in the neighbourhood 
of 17s. 6d. f.0.b. 








LaNCASHIRE CoaL-Mininc.—Several new coal-seams 
have been discovered in Southern Lancashire. Lord 
Ellesmere is preparing to tap rich and extensive seams 
of Trencherbone and Arley coal at his Bridgewater and 
Wharton Hall collieries, near Manchester. t the latter 
colliery a new mine has been sunk, and new surface 
plant is being put down. At their Peel Hall collieries, 
close by, Messrs. J. Roscoe and Sons are popes to 
open a new mine to the Arley coal measures. A Man- 
chester syndicate is about to commence boring — 
tions on Astley Moss, nine or ten miles west of Man- 
chester. The Wigan Coal and Iron Company, the Astley 
and Tyldesley Coal Company, and Messrs. Fletcher, 
Burrows, and Co. are also about to tap new seams of 
Arley coal. 





Our Coat ABproab.—The exports of coal from the 
United Kingdom in May were 5,348,395 tons, as com- 
pared with 4,332,513 tons in May, 1905, and 4,057,652 
tons in May, 1904. These totals are increased to 5,544,521 
tons, 4,495,458 tons, and 4,223,808 tons respectively, when 
account is taken of the exports of coke and patent fuel. 
Coal was further shipped in May for the use of steamers 
engaged in foreign trade to the extent of 1,605,497 ton 
as compa with 1,619,529 tons in May, 1905, an 
1,485,120 tons in May, 1904. In one form or another 
coal, accordingly, left the shores of the United Kingdom 
in May to the extent of 7,150,118 tons, .representing an 
external movement of 85,801,416 tons per annum. A 
remarkable feature in the ee ‘May was the pay 
increased demand for British coal in France and Italy. 
The shipments ‘to thé following countries: exceeded 
250,000 tons in May, and com as follows with the 
corresponding exports in May, 1905, and May, 1904:— 


Country. May, 1906. May, 1905. May, 1904. 





. tons tons tons 
Russia 395,572 311,397 453,025 
Sweden 398,606 345,568 336,450 
Germany 706,193 712,914 567,662 
France 909,487 514,003 534,777 
Spain .. 250,887 234,213 202,914 
Ital 829,163 546,381 489,395 


The aggregate exports for the five months ending May 31, 
this year, were 22, 282,645 tons, as compared with 19,064,304 
tons in the corresponding period of 1905, and 18,360,879 
ton: in the corresponding period of 1904. These totals 
Were increased by the addition of coke and patent fuel 
to 23,170,646 tons, 19,772,900 tons, and 19,163,310 tons 
respectively. The a tes were farther increased by 
the addition of. shipped for the use of steamers 
engaged in foreign trade to 30,708,660 tons, 26,788,598 


NOTES FROM THE SOUTH-WEST. 


Cardiff.—In consequence of the congested state of 
all the large collieries, buyers have a consider- 
able difficulty in obtaining supplies of steam coal. The 
best large descriptions have made 15s. 9d. to 163. 3d. 
per ton, while secondary qualities have ranged from 
143. 6d. to 15s. 6d. per ton. Household coal has shown 
little change; the best ordinary qualities have brought 
14s, to 14s. 6d. per ton, while secondary descriptions have 
penuges Sime lls. to 13s. per ton; No. 3 Rhondda 
has Fe at 15s. per ton. Patent fuel and coke 
have exhibited scarcely any change. Foundry coke has 
been quoted at 19s, to 193. 6d. per ton, and furnace ditto 
at 17s. to 17s. 6d. per ton. As regards iron ore, Rubio 
has made 19s. to 193. 3d. per ton, and Almeria 18s. 9d. to 
193. per ton, upon a basis of 50 per cent. of iron, and 
pe including freight, insurance, &c, to Cardiff or 

ewport. 


_More Welsh Coal.—A company has been formed with a 
view of developing the mineral resources underlying 

cai Farm and surrounding properties in the Ely 
Valley, and about half-way between Tonyrefail and 
Llantrisant. It is proposed to sink three pits, and 
competent mining engineers say that they will have to 
be among the deepest yet sunk in Glamorganshire. Pre- 
parations are already being made for a start. The 
—e of coal regularly from the Groesfau pit, near 
Deri, has been commenced this week. The owners are 
the Rhymney Iron Company. The coal—that of the 
Rhaslas seam—is proving well. 


Dowlais.—The Goat Mill has been working almost 
entirely upon Colonial contracts for heavy steel rails; the 
average daily output has been nearly 400 tons. There 
has been an increased demand for fish-plates for South 
America and India. The Big Mill has been turning out 
lighter steel rails, angles, &c. 


The Swansea Valley.—Most of the collieries have been 
working vapeenty, and shipments of anthracite have 
been up to the average. The output of the steel-smelting 
works has increased. The tin-plate trade has not quite 
shown the activity expected to follow the recent stoppage. 


Electricity at Plymouth.—Mr. Radford, in submitting 
the minutes of the Electricity and Street-Lighting Com- 
mittee to a meeting of the Plymouth Town Council on 
Monday, said a satisfactory report had been received 
from the electrical engineer with reference to the working 
of the Plymouth electricity undertaking for the past 
year. Generally speaking, the revenue had come 1 
up to the estimate, and the expenditure had been less. 
During the year there was an increased sale of current 
to the extent of 2362/.—800/. from the tramways and 
1345/. from private consumers. While the increase from 
private consumers was satisfactory, it was not quite as 
much as it should be. On the expenditure side the results 
were satisfactory, showing care in the management of all 
details. The committee had agreed to charge the trams 
the actual cost price of the current used, and that, he 
thought, was a fair way of dealing with it. For next 
year the estimated net profit was 1432/., but during that 
period the prices of current would be considerably 
reduced. The committee would reduce the price of 
current for motor power, so as to give it every ——e 
ment ; they would also reduce the — to users of light 
between midnight and 3 p.m. is reduction would 
mean less profit for a time, but it was believed it would 
lead to an increase of trade, and that advantage would be 
reaped in years to come. 








Execrric Power oN THE GREAT WESTERN Karwar: 
ErxratumM.—In our article on ‘‘ Electric Power on the 
Great Western Railway,” which ap in our issue 
of last week, an error occurs near the top of the middle 
column on page 800. We were informed that the auto- 
matic coal-weighing machines been a by 
Messrs. Avery, but we now find that Messrs. 8S. Denison 
and Son were the makers. 





Drop-Forcrep BaLusters.—Some rather unusual drop- 
forgings have recently been made by Messrs. Thomas 
Smith and Sons, of Saltley, Limited, Saltley Mill, Bir- 
mingham, which be are we —— | crag are of 
stampings in iron, steel, copper, &c. ese drop- ings 
to which we have alluded "are the wrought-iron aluntees 
used in the construction of Vauxhall Bridge. .The total 
number of these balusters is 194, and they each weigh 
96 lb., and are 3 ft. 7 in. in height. The manufacture o' 
each baluster was not performed at one operation, each 
being made in three pieces, which were afterwards welded 
together. The balusters are circular in shape, and are 
divided in the middle of their length by an enlarged disc 
or collar, which gives them a rather unusual appearance. 





Execrric TRACTION IN THE SIMPLON TuNNEL.—With 
reference to the notice on page 759 of our issue of June 8, 
with regard to the electric locomotives on the Simplon 
Railway, as the impression given by this notice may be 


viously been at work on the Valtellina Railway, but 
which were lent by the Italian State Railways for use on 
the Simplon line, fulfilled their duties satisfactorily from 
the first, and are now conveying eight trains per day 


f| handy form of 


MISCELLANEA. 


Mr. J. B. Kina, secretary of the British Empire Motor 
Trades’ Alliance, quoting from the recent Board of Trade 
returns, point ont in the Auto-Car that the total value of 
the motors and parts imported to this country during 
the first four months of the year reaches the astound- 
ing total of 1,559,852/., equal to the expenditure of 
12,9982. 15s. 4d. per day for that period. 


In the United States the adaptability of concrete to 
farm purposes has been very largely taken advantage of, 
and its use will no doubt rapidly extend in this direction, 
According to the Cement Age, it already enters into the 
construction of stables, stalls, piggeries, cow-houses, 
watering-troughs, ice-houses, bridges and culverts, fence- 
posts, clothes-posts, and side-walks. It is also used for 
cisterns and storage-tanks, as well as for many other 
purposes. 


We learn from the 7'imes that during the present week 
the Deputy-Master and a Committee of Elder Brethren 
of Trinity House, accompanied by Lord Rayleigh and 
the Corporation’s chief engineer, will carry out a series 
of experiments at St. Catherine’s lighthouse, Isle of 
Wight, with the diaphone fog-signal, which has been 
brought to the notice of the Trinity House by the 
Canadian Fog-Signal Company, of Toronto. It is stated 
that in Canada very good results have been obtained with 
this instrument, and considerable interest has been taken 
in it. 


According to the Engineering and Mining Journal the 
production in the United States of structural shapes, 
such as I-beams, Z-bars, T’s, channels, angles, &c., 
amounted in 1905 to 1,669,519 tons, against 949,146 tons 
in 1904—an increase of 711,373 tons, or 74.9 per cent. 
Of the total production in 1905, about 1,648,889 tons were 
rolled from steel, and about 11,630 tons from iron, against 
about 941,127 tons from steel and about 8019 tons from 
iron in 1904. In 1905 nine States made structural shapes 

ainst the same number of States in 1904. Wyoming, 
which made a few tons of iron shapes in 1904, did not pro- 
duce any in 1905; and Wisconsin, which did not produce 
any structural we in 1904, madesome in 1905. As much 
as 84.9 per cent. of the total production of 1905 was made 
in the State of Pennsylvania, against 87.3 per cent. in 
1904; New York produced 4.7 per cent., against 0.6 per 
cent. in 1904; New Jersey, 2.8 per cent., against 4.3 per 
—* 1904; and Ohio 3 per cent., against 2.5 per cent. 
in : 


We read in the Board of Trade Journal that the Board 
of Trade have received, through the Foreign Office, a 
translation of a resolution of the Dutch Ministry of 
Finance to the effect that from the Ist inst. the under- 
mentioned articles are to be admitted into Holland free 
of duty as ‘‘ factory engines: ”—(a) The various sorts of 
motors, with the exception of those susceptible of use for 
motor-cars and motor-cycles. (b) Dynamos, (c) Engines, 
the arrangement of which shows that they will be worke 
by mechanical power. (d) Measuring, registering, safety, 
and other similar appliances by po to the engines re- 
ferred to under (a), (6), and (c), and imported along with 
them. (e) Other parts of the engines mentioned under 
(a), (6), and (c), even when imported separately, provided 
they be declared as such and there be no doubt as to their 
nature on examination. It is also provided, by the same 
resolution, that, in case of dispute as to whether an 
article entered as a ‘factory appliance” is free of duty 
or not, the collector may permit the duty-free entry of 
the article on bond being given for the payment of the 
duty if required. 


As an instance of the increasing demand for electric 
power in cotton-mills in the Yorkshire district, it may be 
interesting to note that Messrs. Hodgson, Wright, and 
Wood, of Century Works, Halifax, have just completed 
an installation of this kind. The plant consists of a 150- 
kilowatt 230-volt Willans-Dick Kerr steam-generator, 
which is fixed in the main engine-room. The set is used 
both for power and for lighting, and feeds on to a main 
switchboard provided with the necessary motors, circuit 
breakers, and switches. A new mill having been recently 
built, it was decided to run by electric power. T'wo floors 
of the mill are run with a motor of 85 horse-power of the 
four-pole open type, and there is provision for another of 
the ‘same size. te houses are made for each motor, 
the. drive being taken through the wall to the main-line 
shaft by 8 of five cotton ropes. The motor-houses 
being made fireproof, open type motors are allowed. A 
liquid starter with slow motion is provided, and a 
vernor has been supplied and fixed 
by Messrs.”Rawlinsons, Limited, of London, to which 
wer is supplied by a 3}-horse-power motor manufactured 
Py Messrs. Hodgson, Wright, and Wood. The con- 
veyor is provided with a s' runway supported by steel 
wire ropes which project from the mill-door about 32 ft., 
and is used for lifting cotton bales directly out of canal 
boats. The runway has been tested to 15 cwt, A 10- 
horse-power motor is also supplied for driving stokers 


and coal-conveyors, and there are motors for driving a 
slubbing-frame and various fan-motors. There is also 
& 10-kilowatt open type of dynamo for pilot lighting 


that the whole of the locomotives failed to run satisfac- | after the set has stopped, and for starting the stoker 
torily, due to the exceptionally trying conditions under | motor. This dynamo is driven by a Robey single-crank 
which they work, we have been asked to state that the | engine. 

trouble occurred only with two locomotives lent by the = <== = 

Valtellina Railwa mpany. Three electric locomo- 

tives supplied by Messrs. Ganz and Co., which had pre-| THe Roya AcricuntuxaL Socimty’s SHow.—The 


sixty-seventh annual show of the Royal Agricultural 
Society will be held at Derby from Wednesday, June 27, 
to 
offer for its Show for next year from Ipswich, and offers 


Saturday, June 30. The Society has already had an 








tons, and 25,932,127 tons respectively. 





through the Simplon tunnel. 





are expected from Colchester and Cambridge. 
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MINE WINDING-ENGINES. 
CONSTRUCTED BY MESSRS. FULLERTON, HODGART, AND BARCLAY, LIMITED, ENGINEERS, PAISLEY, N.B. 
(For Description, see Page 820.) 
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BRITISH BATTLESHIP STRENGTH. 


Tue launch to-morrow of the Agamemnon from 
the Naval Construction Works at Dalmuir, of 
Messrs. William Beardmore and Co., Limited, 
comes at an opportune time. In the first place the 
country is interested in the problems of national 
defence now being solved by the naval man- 
ceuvres ; in the second place, anxiety has arisen 
owing to the uncertain attitude of the Govern- 
ment towards the Navy Programme formulated by 
their predecessors ; and, in the third place, naval 
experts are interested in the perennial difficulty as 
to the best compromise in connection with the 
armament of warships, in view of the wide differ- 
ences of opinion entertained by the naval autho- 
rities of various Powers. 

Curiously enough, the Agamemnon suggests all 
three points, in view of the departures embodied in 
her design. She is more powerful than any of the 
ships engaged in the manceuvres, but in view of 
the activity of the torpedo flotillas in their per- 
sistent and courageously prosecuted attacks upon 
the naval ports—Portsmouth, Devonport, and 
Sheerness—it is worth inquiring whether her 
machine-guns are numerous and powerful enough 
to meet a similar attack. The Agamemnon carries 
twenty small guns, mostly of the 12-pounder type, 
and these are exceptionally well placed, being on a 
high central platform, which is a revival, with im- 
provements, of an arrangement common to our 
ships of twenty-five years ago. These weapons, 
however, are deficient in power, a deficiency which 
also mars the excellence otherwise of the Dread- 
nought. We have repeatedly urged this point, and 
hope that, although it may not be possible to make 
a change in these vessels, a remedy will be applied 
in the battleships to be laid down during the cur- 
rent financial year. 

As to the programme of new work, it is known 
to those who follow the development of naval 
affairs in this country that there is a growing ten- 
dency towards a relaxation in our building pro- 

mme; this would be most unfortunate in its 
effect. Until there is a well-defined and universally- 
accepted arrangement for reducing naval expendi- 
ture, mischief can only result from any relaxation 
on the part of our Admiralty. A convincing de- 
monstration of our determination to maintain our 
naval supremacy influences foreign nations, and 
may in the end bring about the result aimed at ; 
but any wavering or any indication which will 
create the view that we are growing unwilling to 
‘foot the bill” may encourage possible competi- 
tors for naval supremacy. The history of the 
Agamemnon indicates that in the recent past the 
rate of shipbuilding has not been maintained at 
too highalevel. The vessel was designed four years 
ago, but for a reason which has not been satisfac- 
torily explained, the design was set aside. The 
plans of the King Edward VII. class were preferred, 
and three ships ordered from the dockyards, not- 
withstanding a general consensus of opinion that 
these ships were deficient according to the modern 
interpretation of ‘‘ fighting range and strength.” 
The three vessels of the King ward VII. class 
were very considerably delayed; although pro- 
jected in the early spring of 1903, they have not 
yet been-commissioned. In 1904 the Agamemnon 
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but at a very late period, the result being that 
they could not be laid down till May, 1905, so 
that between the spring of 1903, and the present 
date only six battleships have been laid down, in- 
cluding the Dreadnought. When it is noted that 
France this year is laying down six, to be finished 
in four years, and that German naval construction 
is progressing at an even greater rate, the project 
for reducing the programme of armoured ships for 
the coming year must be regarded as a most serious 


step. 

The state of the case as regards armoured cruisers 
is equally unsatisfactory. In each of the two pre- 
ceding years the programme of new work was reduced 
But we 
have not for several years past laid down fewer than 
four large armoured ships, and the last Govern- 
ment before demitting office, decided that four 
armoured ships must be laid down each year. in 





order to maintain the strength of the Navy. Acting 


upon this the present Government included four 
such ships in the Navy mme. The idea is 
now being entertained of reducing this number to 


three, and that notwithstanding that at the present 
moment one of our most modern battleships is in 
serious peril, and may be completely lost. We hope 
that such a protest will be made on all sides as to 
cause the Government to carry out the earlier pro- 
posal, in which they have the confirmation of their 
predecessors in office. This isthe more important 
in view of the reduction of the list of the two pre- 
ceding years, and the possibility of the loss of the 
Montagu. 

Turning now to the question of the design of 
ships, it may be said at once that the prospects are 
all in favour of the new vessels being of the 
Dreadnought class, although there are many naval 
experts—notably those in power in Japan, Satay 
and France—-who prefer the gun arrangement of 
the Agamemnon. The problem does not affect 
naval construction, because the weight of the ord- 
nance, including gun-mountings, in the Agamemnon 
differs very slightly from that of the Dreadnought. 
The latter has ten 12-in. guns mounted in pairs, as 
already described in ENGINEERING, so that eight 
of them may be trained on either broadside. The 
Agamemnon has four 12-in. guns and ten 9.2-in. 
guns ; all four of the former and five of the latter 
can be fired on each broadside. The 12-in. guns 
are placed, as usual, in barbettes forward and aft, 
in the centre line ; but the distance between them 
and the ends of the ship ixgreater than in prp- 
ceding vessels. The ten 9.2-in. guns are mounted 
above the upper deck in gun-houses, which are 
more concentrated towards the centre of the ship 
than is usual ; the bow and stern gun-houses on 
each side have pairs of guns, and the centre gun- 
house a single gun. It seems a pity that two guns 
were not mounted in the centre gun-house also, as 
this would have enabled the mountings to be stan- 
dardised, and would have added to the broadside 
fire of the ship without materially influencing 
weight or stability. Indeed, this idea, we believe, 
was originally entertained, but was subsequently 
departed from. Had there been twelve 9.2-in. guns, 
the Agamemnon, designed, as we have said, four 
years ago, would almost exactly have corresponded 
with the latest Japanese and French ships, which 
is of itself a high compliment to the judgment of 
Sir Philip Watts, K.C.B., the Director of Naval 
Construction, who, when he went to the Admiralty, 
advocated this arrangement of armament. 

The difference of opinion between those who 
advocate Dreadnoughts and the others who prefer 
the battery of the Agamemnon is very definite. 
The ame: od on is preferred because of the in- 
creasing range at which battles may be fought, and 
in the course of the manceuvres this point is certain 
to be closely studied. With her numerous arma- 
ment of 12-in. weapons the Dreadnought could 
certainly fight effectually at four or five miles range, 
because of her greater number of long-range wea- 
pons, and even at closer range she might make up 
in smashing power what she lacks in rapidity of fire. 
It is held, however, that at closer range the rapidity 
of fire would be so destructive to the lightly- 
armoured upper works of a ship, as to weaken the 
morale of the officers and the crew. An experienced 
Italian writer, Signor D’Adda, who was present in 
the Japanese ships during some of the naval actions, 
is strong in the view that rapidity of fire was a most 
important factor in rendering hors de combat the 
Rusian ships, and he, with many other authori- 
ties, contends for this reason in favour of the 
9.2-in. gun, even in preference to the 10-in. 
Again, evidences seem to be accumulating against 
the first belief that the Russian and Japanese 
forces fought at long range. M. Ferrand, who had 
also opportunities of studying the combat, now 
says, according to the Monitewr de la Flotte, that 
the battle of August 10 began at 10,000 metres 
range, but that the subsequent contest was at 
7 metres, and that some of the more decisive 
engagements were at 3500 metres. In the case of the 
Battle of the Sea of Japan, the combat opened at 
6000 metres, but the most important engage- 
ments were at from 3000 to 4000 metres, and 
several of the artillery duels took place at from 
1500 to 1800 metres. Circumstances, however, so 
affected the issue that it is difficult to accept the 
tactics of the Japanese or Russian admirals as an 
inalterable standard for the future. The Russian 
ships were not fought as they ought to have been, 
yo Togo’s duty was obviously to engage the enemy 
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more closely, since it could be done without an in- 
crease of d proportionate to the advantage 
to be gained. Were fleets of Dreadnoughts and 
Agamemnons opposed to each other with equal 
nerve and judgment on the part of the personnel, 
the diate having charge of the former would 
have an enormously greater range of choice, and 
must ultimately succeed; so that, other things 
being equal, the Dreadnought must be the ship 
preferred by the nation with the longer purse. _ 
The comparative dimensions of the two ships 
may be given :— 
‘* Dreadnought” ‘‘Agamemnon.” 
500 ft. 410 ft. 


Length ... . 
Bean __... : 82 ,, 79 ft. 6 in. 
Draught ... se 99 27 ft. 
Displacement ... 18,000 tons 16,500 tons 
Horse-power 23,000 16,750 
iS) ees sl 21 knots 18 knots 
aximum coal 
capacity ses 2500 tons 1800 tons 
Primary guns ... ten 12-in. four 12-in. and 
ten 9.2 in. 
Cost 1,797,497. 1,615, 1042. 


It will thus be seen that the difference in cost 
is comparatively small. In the one ship there are 
eight sets of gun-mountings, and in the other five. 
It is true that the gun-mountings for the 9.2-in. 

uns are lighter than for the pairs of 12-in. guns, 
But the cost is not proportionately less. Thus in 
the case of the Dreadnought the gun-mountings are 
estimated to cost 342,150/., whereas in the Aga- 
memnon the estimate is 445,208. This gives a 
large margin to compensate for the cost of increase 
in the length of the Dreadnought, and for the 
corresponding increase in the weight of the armour 
required. 


THE VEREIN DEUTSCHER 
INGENIEURE. 

Tur Jubilee of the Verein Deutscher Ingenieure, 
which was celebrated at Berlin during the best part 
of last week, from June 10 to June 14, will long be 
remembered by the seventeen hundred members 
and guests from foreign countries who took part in 
the Festivities. This number included a strong 
contingent of ladies, It was particularly gratifying 
that of the six original members, to whom the 
Verein owes its foundation fifty years ago, five were 
able to attend the celebration. These were Messrs. 
Max Boner, of Rostow-on-the-Don (Russia); Hein- 
rich Lezius, of Breslau; Robert Peschke, of 
Gleiwitz—these three were elected honorary mem- 
bers of the Verein; and Professor Piitzer, of 
Aachen, and Dr. Ing. H. Caro ; the two latter were 
already honorary members, and Dr. Caro had 
passed the chair. The sixth original member, also 
an honorary member of long standing, Mr. Wilhelm 
Sudhaus, of Hanover, unfortunately was prevented 
from attending by illness. Our country was re- 
presented by Mr. Bennett Soon the delegate 
of the Iron and Steel Institute ; . David Grove, 
delegate of the Institution of Mechanical Engi- 
neers; and Mr. John Nicholson, of the engineering 
department of Glasgow University. Mr. Bennett 
Brough acted as spokesman of the British visitors ; 
an old student of German academies, he readily 
found the right note for giving expression to the 
good wishes from this country. : 

We gave an outline of the programme in our 
issue of June 8, when sending our hearty con- 
gratulations to our fellow-engineers, The informal 
reception of June 10, on which Baurat Max Krause, 
chairman of the Berlin branch and of the Festival 
Committee, took the lead, was extended to a late 
hour. The banquet, which commenced at four 
o'clock on the following afternoon, adjourned from 
the beautifully decorated Westhalle of the Ausstel- 
lungspark to the = for the coffee, and back to 
another hall for a dance, 

The more serious formal proceedings had begun 
at nine in the morning, in, the large hall of the 
Reichstag, the President of the Verein, Pro- 
fessor Slaby, occupying the chair, which the Presi- 
dent of the Imperial Diet fills when the House 
is in session. inisters, delegates, and members 
delivered speeches, and it was announced that the 
Grashof medal in gold had been accepted by 
the German Emperor. In recognition of his long 
services, Dr. Theodor Peters, for twenty years 
director of the Verein, and editor of its journal, 








was presented with a very handsome donation. | 


The Technical High School at Charlottenburg- 
Berlin, where the discourses were delivered, com- 





Rateau, of Paris, for his distinguished researches 
on steam-turbines; Rudoff Wolf, of Magdeburg- 
Buckau, for his perfections of portable steam- 
engines ; E. Voith, of Heidenheim, for his impor- 
tant weer of turbines and hydraulic machinery ; 
and G. Westinghouse, of Pittsburg, for his develop- 
ment of high-speed engines and automatic brakes. 

Mr. Rateau took part in the discussion of Pro- 
fessor Riedler’s discourse on the Steam-Turbine. 
England, generally conservative, had once more 
shown in this field, Professor Riedler remarked, 
that when she once decided to take a step, she 
went boldly ahead, no matter whether others ac- 
companied or followed her. While the British 
Navy and merchant fleet were putting more and 
more turbine boats into service, German ship- 
builders held aloof, and the German Navy had so 
far only ordered two turbine torpedo-boats and 
one turbine cruiser. It was true that the economy 
trials of a turbine torpedo-boat had hardly been 
satisfactory, and Professor Riedler, whose own 
successful work in this domain is well known, drew 
an impartial picture of the advantages and disadvan- 
tages of the marine steam-turbine. But we had to 
bear in mind the special conditions, and there was 
the danger that aneur would be left behind. 
Director Lasche, of the Allgemeine Elektricitiits- 
Gesellschaft, and Mr. Rateau supplemented the dis- 
course by interesting communications. Professor 
Krainer, of Charlottenburg, on the other hand, 
criticised the performances of turbine - steamers, 
calling forth a reply from Marine -Baurat Veit, 
who had conducted the efficiency trials of the tur- 
bine torpedo-boat. 

Two of the other discourses by Mr. von Oechel- 
hauser, on ‘‘ Technical Working, Formerly and 
Now,” and by Professor Muthmann, on ‘‘ Technical 
Methods for Fixing Atmospheric Nitrogen,” do not 
call for any special notice. The fourth and last 
lecture, however, delivered by Dr. H. Hoffmann, 
of Bochum, on ‘‘ Power Generation and Utilisation 
in Mining and Metallurgical Works,” deserves 
some words of comment. Dr. Hoffmann gave some 
interesting statistics on the sources of power and 
their application in mining districts. Steam, 
electricity, and gas power had all rapidly ad- 
vanced of late. In blowing -engines steam held 
the field ; in metallurgical works electricity was the 
favourite power ; but the development of the 
large-size gas-engines was the most striking fea- 
ture. Dr. Hoffmann calculates that iron works 
producing 300,000 tons of pig annually could 

enerate 25,000 horse-power from their blast- 
urnace gas, and might occasionally want 20,000 
horse-power ; that would leave only a small margin 
of spare gas for making electricity for steel fur- 
naces. A colliery with an annual output of 600,000 
tons of coal, one-quarter of which was converted 
into coke, could derive 3000 horse-power from its 
waste heat and gases, but would also want 2500 
horse-power and more. Again, there would be 
too small a margin for spare power. Taking these 
and other figures into consideration, the practice 
recently adopted in the Ruhr basin seemed to be 
commendable. There large central electric power- 
stations were being created for the mines, helping 
one another and the neighbouring municipalities 
with power and light. 

The great en party on the banks of the 
Halensee and excursions to notable engineering 
works of the Berlin district terminated the anni- 
versary festivities. We join in the hope, expressed 
by more than one s er, that the Venda, after 
another fifty years of existence, will look back on 
a still more successful and beneficial period. What 
engineering and applied science will by that time 
have made of the world nobody can foresee. A 
period of comparative calm may follow the age of 
electricity ; but not many of us, we think, believe 
that the spirit of rapid progress will soon be checked. 








THE DESIGN OF THE MOTOR- 
BICYCLE. 

THe motor-bicycle has already taken its place as 
one of the handiest, cheapest, and fastest means of 
locomotion ; but its warmest supporters would be 
the first to admit that there is much scope for im- 

rovement even in their favourite machines. In 
act, the variety of ty which one sees on the 
roads is in itself sufficient proof that the design is 
as yet in a tentative state, and hill-climbing com- 
petitions, races, and reliability trials, besides the 


memorated the occasion by conferring the honorary | results of every-day experience, are slowly eliminat- 
degree of Doctor of Engineering upon Messrs. | ing the unfit, and guiding manufacturers towards 





perfection. The ordinary push bicycle is to-day as 
perfect as ever it is likely to be, but the earlier 
stages of its evolution were anything but creditable 
to the engineering skill of the designers. There 
is no doubt that in a very few years the same state- 
ment will be applied to the motor-bicycle ; but, 
meanwhile, gi service may be done by pointing 
out the main lines along which improvement is 
necessary. 

As far as the manufacture of what may be called 
the ‘‘ bicycle part ” of the machine is concerned, 
the experience gained in building push machines 
is available, and there is consequently little to 
complain about. The motor-bicycle has to be built 
more strongly, with a longer wheel-base, and very 
low, but these are only differences in degree. 
Most makers, however, and probably rightly, think 
it advisable to strengthen the front forks by some 
form of bracing. For this purpose it is usual to 
fix a pair of stiffeners from the lower ends of the 
forks to the steering-pillar just beneath the handle- 
bar, making what are known in the trade as girder- 
forks. The stiffening-bars are intended to act as 
the compression-boom of a girder, and yet—con- 
trary to all sound mechanical design—they are 
practically always given a very considerable initial 
curvature, as in the annexed sketch. It is bad 
enough to have the curve in the front forks—adopted 
as a simple means of getting the centre of the front 
wheel forward of the axis of the steering-pillar—but 
it is wantonly foolish to adopt such an ineffective 
form of stiffening as shown. To be of any appreciable 








use the stiffeners should be well away from the 
fork-crown by a rigid strut-plate, and run from 
thence in absolutely straight lengths upwards to 
the handle-bar and downwards to the centre of the 
front wheel. 

The design of the rest of the frame cannot be 
considered apart from the method of fixing the 
engine, for the latter is the governing factor. All 
experience of riders points to the importance of 
keeping it as low as possible; in fact, it is best 
placed only so high that the crank-case will clear 
stones and other ordinary obstructions on the 
highway. In spite of this, however, at least two 
makers curve the exhaust-pipe round so as to bring 
the silencer underneath the crank-case, thus need- 
lessly raising the engine by several inches. A 
string tightly stretched between the centres of the 
road-wheels will enable the comparative lowness of 
the centre of gravity of the machine to be esti- 
mated. Some makers succeed in getting the whole 
of the crank-case below this line, while others have 
the engine so high that the line may even pass 
below the’ centre of the crank-shaft. 

To return to the question of the frame, no design 
can be called good which does not allow of the 
engine being readily withdrawn, and when with- 
drawn the frame should be able to bear the rider's 
weight without distortion or other injury. There 
is often a horizontal tube between the cylinder 
head and the petrol-tank, which prevents the 
engine being got out of its place vertically, though 
even without the tube it is not right that the 
removal of the engine should involve the previous 
removal of the tank. The choice seems to lie 
between dividing the frame and using the engine as 
a rigid link on the structure, and seating the 
engine in a sort of cradle. Other arrangements 
have been used, such as clamping the engine to the 
front down tube, so that it lay along, underneath, 
and parallel to the tube; and this was very satisfac- 
tory for the smaller engines. However the engine 
is dxed, it should be impossible for it to rock about 
when it is running, a tendency to which many 
engines are liable. When the engine forms what 
we have called a link in the structure, although it 
is comparatively easily withdrawn, the rocking 
tendency has to be most carefully guarded against. 
There is hardly a motor bicycle of this type on the 
market on which the engine is held as rigidly as it 
should be. 

The best arrangement mechanically is to have the 
frame continuous, and seat the crank-case of the 
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engine in a cradle formed solid with the frame- 
tubes. In one well-known make, the crank-case is 
bolted between two flattened bars curved to the 
contour of the casing. The bars form a forked 
continuation of the front tube, and bolts passing 
right through the combination hold them round 
about half the circumference of the flat faces of the 
crank-case. The frame has no intermediate hori- 
zontil bar, and is consequently perilously weak 
and liable to distortion if the engine is removed. 
There is probably no machine in which the engine 
is held more effectively against rocking stresses, but, 
unfortunately, the design renders the engine ex- 
tremely difficult to withdraw. After the bolts are 
taken out, it comes in contact with the petrol-tank 
long before it is raised high enough to clear the 
cradle sides, and, in fact, one is compelled either to 
wriggle the cylinder off first, or to remove the tank. 

The cradle in many motor-cycles consists of a 
single round tube, passing round the centre of the 
crank-case, the cradle-tube being,~in fact, a con- 
tinuation of the front tube of the frame. The crank- 
cace is held to the cradle by clips, and the engine 
may easily be got out, but the F agp uae against 
rocking is usually inadequate. The design, how- 
ever, is much more rigid than the divided frame, 
and is not bad structurally if an intermediate hori- 
zontal bar is fitted. Such a bar, if properly placed, 
makes the frame structurally rigid without having 
to depend on the cradle strength, and this is un- 
doubtedly as it should be. A curved cradle is 
essentially weak, and should not be required to 
take any appreciable part of the stresses on the 
frame. In fact, the frame should be complete as a 
structure without considering the cradle; the 
latter then might be designed solely as a suitable 
support for the engine. There would then be no 
difficulty whatever in arranging matters so that the 
engine should be perfectly secured against rocking, 
and at the same time able to be withdrawn side- 
ways, possibly by removing a strap-plate forming 
one side of the cradle. 

There are hundreds of other points in the design 
of motor-cycles that deserve more attention at the 
hands of the manufacturers, but we have confined 
ourselves to pointing out a few of the most obvious 
engineering defects of some typical machines. 
Whether a bicycle-motor should have one, two, or 
four cylinders, accumulator or magneto ignition, 
belt or chain drive, &c., are matters which are out- 
side the scope of this article. They are largely ques- 
tions of the individual fancy or the depth of the 
pocket of the purchaser, and can hardly be settled 
by purely engineering considerations. There are 
now tens of thousands of motor-cyclists in this 
country, and the building of the machines is no 
inconsiderable industry ; and there is little risk in 
predicting an immediate and certain reward to the 
manufacturer who will bring real engineering skill 
to bear on the improvement of their design. 








OPERATION OF RAILWAY POINTS 
AND SIGNALS BY POWER. 

An American institution likely to become perma- 
nent here is the working of railway points and 
signals by power (electricity or air, or both com- 
bined). It is a little over six years since the first 
power plant in this country was installed on the 
Great Eastern Railway at Bethnal Green. Now 
there are over 115 plants fixed on eleven different 
railroads ; and that the methods employed give 
satisfaction is proved by the fact that such large 
stations as Euston (in part), Hull, St. Enoch’s (Glas- 
gow), Bolton, Folkestone, and the sorting sidings at 
Crewe are so signalled ; whilst Clapham Junction 
and Newcastle-on-Tyne are to be resignalled with 
power plants, and the new enlarged stations at 
Glasgow Central, Victoria (London, Brighton, and 
South Coast Railway), and Crewe are so treated, 
or will be. Not only railway men, but the general 
public are aware of the complicated surroundings of 
these stations and the large amount of traffic dealt 
with there, and so these names will appeal to them. 
Chere are six systems of signalling by power : 
the electro-pneumatic of the Westinghouse Brake 
Company; the low-pressure pneumatic of the 
British Pneumatic Signal Company ; the ‘‘ Crewe” 
all-electric of the Railway Signal Company ; the 
Siemens all-electric (Messrs. Siemens Brothers and 
Co.); the Taylor all-electric (Messrs. McKenzie 
and Holland) ; and the Sykes electro-mechanical 
(W. R. Sykes Signal Interlocking Company). 

The first — plant installed at Bethnal Green 
was of the Westinghouse electro-pneumatic type, 








and this was followed by one at Bolton (Lancashire 
and Yorkshire Railway), Tyne Dock (North-Eastern 
Railway), and Hull (North-Eastern Railway), and 
the whole of the District Railway. The junctions 
for the new high-level bridge at Newcastle-on-Tyne 
are to be signalled by the electro-pneumatic system, 
which is to be extended through the whole of the 
Newcastle Station. 

The first low-pressure pneumatic plant was at 
Grateley, on the London and South-Western Rail- 
way. This was followed by two cabins at Salisbury, 
and the re-signalling of Staines. The 23 miles 
length of line between Woking and Basingstoke 
has been re-signalled ; Basingstoke Station is also 
being re-signalled under a separate contract, But 
the most important work on that line at present 
will be the re-signalling of Clapham Junction and 
Queen’s-road, which is certain to be followed by the 
signalling of Waterloo, when that station is recon- 
structed. The same method is also being employed 
for the operation of the points and signals on the 
busy stretch of the Great Central Railway from 
Ardwick (immediately outside Manchester), through 
Guide Bridge to Newton (six miles, with fourteen 
boxes, mostly junctions). 

The Crewe all-electric system is the only method 
employed for the signalling of the large marshalling 
yard and extensive goods lines at Crewe, and the 
new station and passenger lines there will also be 
fitted. Four new boxes at Euston, that were 
opened last summer, are signalled on the Crewe 
system. The North-Eastern Railway a 
have a Crewe power-plant fixed at Severus Junc 
tion, outside York. The Siemens all-electric system 
is fixed at Way and Works Sidings cabin, on the 
Midland Railway at Derby, and at Didcot North 
Junction, on the Great Western Railway. Whilst 
the Taylor all-electric system has been used toa 
very considerable extent in America, it has not yet 
been tried in actual operation on a British railway. 

The Sykes electro-mechanical system was first 
fixed at St. Enoch’s Station, Glasgow, on the Glas- 
gow and South-Western Railway, then at Folke- 
stone, and on the Grove Park Widening on the 
South-Eastern and Chatham Railway, and now the 
Brighton Company’s new terminus at Victoria has 
just been equipped with that method. 

It will be understood from the various titles what 
ower is employed. Air compressed to 65 lb. or 
0 lb. is used by the Westinghouse Company, but 

electricity is employed to control the admission and 
the release of the air to and from the motors for 
operating the points and signals. The British Pneu- 
matic Signal Company use air (compressed at about 
15 lb.) throughout. The ‘‘ Crewe,” Siemens and 
Taylor systems use electricity only, whilst the Sykes 
Company use electricity for moving the signals, but 
the points are actuated by rods in the usual way. 

There are many advantages gained by the adop- 
tion of a power system of signalling. Instead of 
having to struggle with big, cumbersome levers in 
order to shift points and pull off signals, all that is 
necessary is to move a miniature lever or slide. 
The reduction of the manual labours of the signal- 
men allows them to concentrate their minds 
more fully on their work ; and as the safe move- 
ments of trains depend very materially on the signal- 
men’s memory, it will be appreciated that less bodily 
fatigue makes for greater freedom from mishap. 

The smaller size of the levers allows them to be 
placed closer together, more work can be done with 
one lever than in a mechanically-worked frame, 
and, generally, less space is taken up. It is not 
only space for the signal-box, but for the cranks 
and wheels for the rodding and signal wires. Con- 
sequently, the signal-boxes occupy less room. This 
is a decided advantage in busy stations, where 
space is at a premium and land costly. Owing, 
too, to the points and signals not being coupled to 
the usual rods and signal wires, the connections 
from the locking frame to the points and signals 
can be led in any direction, and especially where 
electricity is employed. The result is that the 
signal-boxes can be placed in itions that are 
unsuitable for those that are mechanically operated 
—e.g., over the lines, on station buildings, 

The Board of Trade permit a modification of 
their requirements as to the maximum distance 
facing-points may be from a signal-box when they 
are operated by power. This may often prove a 
great boon, not only by reducing the number of 
signal-boxes, but by allowing for greater freedom in 
the lay-out of stations, increased facilities, and 
more economical use of the various connections. 
As to the economical advantages, it may be stated 





that at Staines the British Pneumatic Signal Com- 
pany provided only three boxes instead of five, and 
et the loops were extended in length, and a road 
evel-crossing more efficiently protected. On the 
District Railway, the Great Central Railway, and 
other ee there are many cases where one box 
does the work of two; and, lastly, it may be re- 
marked that the enlarged Central Station, Glasgow, 
has been laid out so that it can be worked from one 
‘pay 0 box. What system will be adopted 
as not yet been decided. 

Power-operated points are more safely worked 
than those worked by hand, as in all the systems a 
means of detection is provided whereby the signal- 
man’s movements are suspended in case a point or 
signal has not obeyed the lever. The safety of 
shunters, platelayers, and all others that have to 
work and walk on the line is better secured where 
power-signalling plants are used, as there are then no 
signal-wires or point-rods for them to stumble over. 

Where track-circuits are employed, movements 
of trains and vehicles check and assist the signal- 
ling, owing to the short-circuiting of an electric 
current sent through the rails, which are bonded 
together. These track-circuits play many parts. 
For instance, they lock the levers of those signals 
that protect the line on which they (the track- 
circuits) are placed. They ‘‘hold the road,” to 
prevent conflicting points and signals being moved 
until a train has passed over them ; and, in the low- 
pressure pneumatic system, they release the signal- 
levers and allow for the levers to return auto- 


-| matically to normal, and, consequently, the signals 


to ‘* Danger,” without any action on the part of the 
signalman. This further ensures that the signal 
is restored behind, and for the protection of, a 
train. Advocates of the low-pressure system claim 
for their method of doing this that the position of 
the signal and of the lever agree, and that the signal 
is not at ‘‘normal” when the lever is ‘‘ reversed.” 
In the electro-pneumatic system the signals are 
restored automatically by the air being released 
from the signal motor by the direct action of the 
track - circuit, and the signal cannot be again 
lowered until the lever in the locking-frame has 
been replaced to normal. 

Track-circuits are generally associated with auto- 
matic signals. There has not been the same pro- 
gress in the use of that system of signalling as 
with the operation of points and signals by power. 
Automatic signals are, however, to be found on the 
North-Eastern Railway between Alne and Thirsk 
(11 miles), where the line has been divided into 
sections of about 600 yards in length, on the London 
and South-Western Railway between Grateley and 
Andover (six 1-mile sections), and on the four 
tracks between Woking and Basingstoke (23 miles), 
where the sections are about 1500 yards in length. 
But the biggest installation of automatic signalling 
in this country is on the District Railway, and has 
been recently described by us. The Great Northern 
and City Railway is automatically signalled. There 
are also single installations on the Lancashire and 
Yorkshire Railway near Middleton Junction, and 
on the Great Central Railway near Ashby Magna. 

Automatic signals provide ready means for 
dividing a line into block-sections, without going 
to the cost of erecting signal-boxes and mann- 
ing them. Through the instrumentality of the 
track-circuits the signals cannot be lowered if a 
train or vehicle be in the section, or standing 
foul of the running line, nor if a rail be broken. 
They therefore guarantee a clear road, and by 
their use the carrying capacity of the line is 
increased. Further, there is no need for men 
to be employed in signal-boxes principally for the 
purpose of signalling trains; as, with automatic 
signals, the trains signal themselves, and there- 
fore the boxes need only be opened when any 
shunting has to be done. In connection with this 
it may be said that on the Woking-Basingstoke line 
the signal-boxes are operated by power, and some 
ingenuity has been displayed in the provision of a 
‘*king-lever ” in each of these boxes, whereby the 
— signals are transformed into signals auto- 
matically operated. 








THE ROYAL SOCIETY SOIREE. 
Tue first of the Royal Society's Soirées, held on 
May 9, was last Wednesday followed by the Ladies’ 
Night. It was the first time Lord Rayleigh wel- 
comed the ladies as President. Biological and 
anthropological exhibits are always more prominent 
during the second gathering of the season, and 
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several of the exhibits with which we are more 
closely concerned were again on view this time ; 
for these we must refer our readers to e 626 
of our issue of May 11. The display on the ies’ 
Night was interesting, but the rooms were less 
crowded with exhibits. 

The Marine Biological Association illustrated by 
well-stocked glass tanks the habits of some fishes— 
pipe-fish, blennies, gobies, and sucker-fish from 
inshore waters. Next to this stand, Mr. Saville- 
Kent had natural-colour photographic transpar- 
encies illustrating the gorgeous fauna of the 
Polynesian Coral Reefs. The floral, geometric, 
and other forms produced by the human voice 
in singing, shown by Mrs. Watts-Hughes and 
Mr. Richard Kerr, looked very much like biolo- 
gical specimens ; but these forms are Chladni 
figures. Moistened water-colour is spread on 
paper attached to an india-rubber disc stretched 
over a cup-shaped vessel. The sound vibrations 
are communicated to the lower surface of the 
rubber screen, and the figures display, of course, 
wonderful regularities and complexities. Still 
more striking, because shown in action, were the 
vibration experiments of Mr. Joseph Goold. A 
steel plate, # in. in thickness, 3in. in width, and 
several feet in length, is placed on four (or fewer) 
iron cones, in the tops of which rubber plugs are 
inserted. The plate thus lies on four rubber points ; 
magnesia or sand is sparsely strewn on the steel plate. 
If the points are near the ends, one naturally expects 
that there should be two nodal lines joining the two 

airs of points near those ends, and another nodal 
fine, running the whole length of the bar, bisecting 
it. These nodes are seen, but the phenomena are 
by no means so simple. The bar is never absolutely 
symmetrical, and symmetry is perfected—or pur- 
posely destroyed—by fixing small clamps at suitable 
spots. When two distinct systems of vibrations are 
tuned closely to the same pitch in the same plate, and 
the one system is excited, the other system will 
also become.active, and their respective intensities 
will go through a variety of fluctuations, The 
long axial nodal line, for instance, opens out into 
two lines, surging to and fro, and the magnesia in 
each line is seen to be in extraordinary gyrations, 
the effect resembling smoke-clouds in appearance. 
The two transversal nodal lines near the ends 
separate into sections which describe peculiar 
spirals ; and there are other strange effects. 

The seismographical exhibits by Professor John 
Milne, and by the Royal Observatory at Edinburgh, 
were the same as those shown in May. Professor 
Milne also exhibited a model of a seismograph 
lent by the Education Department. If the exhibit 
brings new friends to the cause, Professor Milne 
will be satisfied. The recent earthquake in San 
Francisco ought to popularise seismographic instru- 
ments, though it will not be easy to convince, of the 
desirability of such researches, those who decline 
to understand their practical bearing. None of 
these instruments can have any preventive effects ; 
but that they often give useful warning has once 
more become clear during the eruptions of Vesuvius 
of the past months. The beautiful ecli photo- 
graphs of the Astronomer Royal, of the Rev. A. L. 
Cortie, S.J., and of the Solar Physics Observatory, 
South Kensington, as well as the magnificent six 

hotographs of the Milky Way taken in 1905 by 
Pichamer E. E. Barnard at Mount Wilson, Cali- 
fornia, and exhibited by the Royal Astronomical 
Society, were also noticed in our issue of May 11. 
The same applies to Mr. J. E. Stead’s — alloy 
of tin, antimony, and arsenic, which, polished and 
etched, shows bright curved crystals embedded in 
a soft matrix or eutectic. By utilising hydrochloric 
acid, and .by running wax into the excavations, 
the spherical patterns are brought out in bold relief. 

Sir James Dewar showed some of the appa- 
ratus which served to illustrate his recent Royal 
Institution lecture on ‘‘ Liquid Air and Charcoal 
at Low Temperature.”* The charcoal, we should 
state, is made at the Rcyal Institution, and the 
experiments, of which Mr. Lennox and Mr. Heath 

ain took charge, may help to make the valuable 
absorptive properties of this material more widely 
known. Remarkably striking effects were once 
more obtained with charcoal vacua, and the great 
sensitiveness to heat and light radiations of the 
various gases absorbed by the charcoal was easily 
exemplified. In the spectrum tubes shown, the less 
condensible rare constituents of our atmosphere, 
helium and neon, had by the charcoal method been 
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separated from the more condensible gases, krypton | 
and xenon. 

The Ordnance College of Woolwich exhibited a 
few microphotographs of metals, two photographs 
being taken in each case, the second after rotating 
the object through a few degrees, side-light being 
used. The photographs related to brass, copper, 
and also a spurious florin. 

Dr. Silberrard, whose beautiful and scientifically 
most important series of new picrates we noticed 
on the occasion of the last soirée, had a novel 
stability test of cordite at work. Dr. R. C. Farmer 
has conducted this investigation with him in the 
Chemical Research Department of Woolwich 
Arsenal, while Mr. H. A. Phillips has assisted him 
in the just-mentioned research. Stability tests of 
cordite are necessary from time to time, as it has 
long been recognised that some cordite decom- 
posed slowly, and might finally ignite and explode 
spontaneously. The change, as has only now 
been detected, is due to an absorption of oxygen 
from the air, the oxygen combining with the 
nitrogen of the cordite. In order to watch this gas 
absorption about 50 grammes of cordite are placed 
in an inverted glass cylinder, which a long bent 
gas-tube connects to a mercury column pressure- 
gauge ; the apparatus, without the gauge, is placed 
in a water bath kept at 70 deg. Cent. After a 
while the gas absorption passes into a gas evolution 
and expansion. The new method is the only 
reliable one so far known which gives a timely warn- 
ing that the sample of cordite is not to be trusted ; 
and it is to be hoped that it will prove a safeguard 
against spontaneous explosions in powder-maga- 
zines, especially in the Tropics. 

Professor W. Gowland, of the Royal School of 
Mines, South Kensington, showed a portion of the 
famous meteorite from the Cafion Diablo, in Ari- 
zona, and the small diamonds found in it. Sir W. 
Crookes also had a slab of this very much-in- 
vestigated meteorite. Professor Gowland also 
exhibited specimens of the alloys of copper and 
calcium which he has been preparing in conjunc- 
tion with Mr. A. E. Pratt. The alloys contain 
from 0.18 up to 61.5 per cent. of calcium ; with in- 
creasing calcium percentage the colour changes from 
red more and more into white ; alloys containing 
6 or 7 per cent. of Ca are very hard, and those very 
rich in caleium decompose water, oxidise readily in 
the air, and have peculiar disagreeable odours ; 
alloys with more than 50 per cent. of Ca rapidly 
turn black on exposure to the air. Alloys of Ca 
with aluminium, lead, tin, and coinage bronze were 
also to be seen. To prepare them, the copper (or 
other metal) is first melted, under a layer of calcium 
chloride, in a crucible over a coke fire, and the 
calcium is dropped into the molten mass. Contami- 
nation with the furnace gases is hardly to be avoided, 
but that would apply also to electric furnaces 
which may be used for the more refractory alloys. 
Dr. F. D. Chattaway exhibited some glass vessels, 
flasks, &c., coppered inside by a chemical reduction 
es which, well-known for internal silvering, 

ad so far not been employed for producing copper 
mirrors. The black oxide is slowly reduced, and 
the process seems to answer. Dr. G. T. Moody’s 
specimens of soft Swedish iron, exemplifying that 
oxygen and moisture alone do not cause iron to 
rust, but that rusting will take place when carbonic 
acid is also present, will be referred to by us on 
another occasion. 

The beautiful photographs of electric discharges 
at atmospheric pressure and in vacuo, shown by 
Mr. Kenneth J. Tarrant, require a careful study. 
He applies both continuous, interrupted, direct and 
alternating currents of high frequency, with bare 
or insulated conductors. The way in which the 
discharge penetrates into the dielectric of a cable 
is exceedingly curious, and the vacuum (and also 
air) discharges between bare electrodes sometimes 
indicate a peculiar twist, the striated light looking 
like a twisted luminous rope. 

The evidence brought by Mr. R. G. Durrant, of 
Marlborough College, in order to demonstrate that 
ionic separation occurs when solutions of salts— 
potassium chloride, e.g.—or of acids, are allowed to 
diffuse into sensitised jellies, or simply into solu- 
tions sensitised by the addition of some purple 
litmus, is highly interesting, and will certainly be 
welcomed by the adherents of the dissociation 
theory. This theory teaches that electric dissocia- 
tion takes place without the aid of impressed 
electromotive force, which only directs the ions; 
but the few experiments so far available on this 





investigating the migration of the ions, with the 
assistance of Mr. HE. Watson, Mr. Durrant 
noticed that when acids diffuse into jellies, some 
hydrogen ions separate and advance in front of the 
sharp diffusion boundary ; while the acid anion is 
left behind and bleaches the litmus, so that a yellow- 
red boundary line is seen a little above the blue 
boundary line. No current is applied at all. The 
experiments are made in test-tubes and in tubes 
open at both ends. In kindred salts the diffusion 
——— more rapidly. When slightly alkaline 
itmus diffuses into a jelly, the blue litmus is left 
behind. If solutions of silver nitrate—four or 
five times normal—are allowed to diffuse into 
ogee litmus solution, hydrogen ions seem to 

reflected from the liquid surface at the top, 
and to produce peculiar dark clouds of silver 
ions. The experiments are continued for minutes, 
hours, and days. At first glance, one might be in- 
clined to fancy that one sees ill-definable mixture 
phenomena ; but Mr. Durrant’s ionic migration 
velocities—observed, we repeat, without impress- 
ing any electromotive force, apart from the dif- 
fusion effects — entirely agree with Kohlrausch’s 
figures. 

Photographic prints in natural colours, obtained 
with the aid of the J. H. Smith and W. M. 
Merckens bleaching process—the inventors live in 
Ziirich—were exhibited by Mr. Oliver Dawson. 
We start with a natural colour positive (not a nega- 
tive) produced by any process, and place this posi- 
tive in a frame over the special paper, which looks 
dark grey. If the positive is green in a spot, 
the light falling through the green will bleach out 
all but the green in the paper underneath. When 
the printing process is half finished, a sensitised 
pad, moistened with a hydrogen peroxide solution, 
Is applied to the back of the paper; after the 
second exposure of about 15 minutes, the printed 
paper requires only to be washed. Any shade, it 
is said, can thus be reproduced. 

Mr. Edwin Edser and Mr. Edgar Senior showed, 
among other scientific novelties, already noticed 
last time, also Lippmann spectrum tee eo 
bleached after the similar Neuhauss method. The 
fine Lippmann films showed the spectrum colours 
in reflected light, and the complementary colour of 
each shade in transmitted light. When these films 
are viewed at a polarising angle through nicols, 
beautiful colour changes are observed as the nicol is 
turned. Photomicrographs obtained through red, 
green, and blue screens were also on view, and 
there was a demonstration of the improvement in 
the resolution resulting when a blue colour screen 
is used. The ultimate resolving power of a micro- 
scope with light of different wave-lengths was also 
again exemplified by Messrs. R. and J. Beck. 

ere the diatom used for demonstration was most 
plainly visible in all its detail under green illumi- 
nation ; the source of light was a Nernst lamp, and 
any portion of the spectrum produced by a Thorpe 
grating could be used for illumination. 

Messrs. Carl Zeiss, of Jena, exhibited for the first 
time in this country the beautiful photomicro-photo- 
graphic apparatus for ultra-violet light, designed by 
Dr. August Kohler two years ago. The apparatus 
is best described by starting from the lamp. The 
sparks of an induction apparatus, with Leyden jars 
in circuit, pass between two magnesium wires, 
arranged like the carbons of an arc-lamp, and the 
light passes through two plano-convex lenses and 
two prisms— the whole train made of quartz—upon a 
reflecting prism underneath the microscope stand ; 
this prism sends the beam of light up the microscope, 
through a uranium glass plate; a quartz condenser, 
and a quartz objective, The objectives are mono- 
chromats computed by Dr. M. von Rohr. Whena 
single glass plate is interposed in the path of these 
rays, the field appears dark instead of light, be- 
cause the ultra-violet rays are absorbed. The 
image is examined from above through a special 
searcher which swings on an arm of the stand. 
When the object is focussed, this arm is swung 
round, and the camera, which is borne by another 
arm, is put in its place, so that a photograph can 
be taken in ultra-violet light. The ultra-violet light 
brings out, as was proved by several large sheets 
of biological and therapeutical specimen photo- 
graphs, pearly detail in diatoms (cellular structure ‘) 
which had never been seen before. The object 
used for demonstration was the apparent cell growth 
arising when a trace of radium bromide is scattered 
over gelatine. It will be understood that the eye 
of the observer can see the bluish light of the small 





point have not been regarded as conclusive. While 


magnesium sparks, which is, however, far less 
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iritating than the nitrous and ozone vapours pro- 
duced are; the lamp is not enclosed, but po # iy of 
course, easily be enclosed. But the observer must 
not use the microscope without the searcher—the 
artificial eye ; that would be dangerous. 

The International Catalogue Committee, and Dr. 
H. Foster Morley, the director of the committee, 
illustrated by a map and specimen index slips the 
method which is applied in cataloguing the aay 54 

rs of thirty-one countries, participating in this 
a a as to which we should refer our readers to 
Professor Schuster’s recent Royal Institution dis- 
course.* The Central Bureau is in London ; all 
the other countries have regional bureaux, and 
publish catalogues in their languages; of these 
catalogues the German is by far the bulkiest. This 
international cataloguing has been taken up since 
January 1, 1901; the previous literature is still 
being catalogued by the Royal Society. The cata- 
logues appear in twenty-two books, dealing with 
the various sciences, and are for sale separately. 

We should mention Professor Flinders Petrie’s 
most recent explorations in Egypt. The photographs 
of an Egyptian turquoise mine and of the Temple 
of the Turquoise Lady, or Goddess, on that spot, in 
the Peninsula of Sinai, are very interesting, because 
they are said to date back to 5000 B.c. and to the first 
dynasty. Some stone slabs, and the hieroglyphics 
on them, are excellently preserved, and the temple 
is said to prove that Semitic rites were used b 
those people. The Hyksos fortress, a model of whic 
was also shown, is assigned to the year 2000 B.c., 
and might have been the camp of Avaris. The 
fortress is a sand mould, a quarter of a mile square, 
with rounded corners, with only one sloping entrance 
gangway, and a sloping way down inside ; the flanked 
walls near the entrance seem to be a later addition. 
The mould walls were sloped, and would tend to sus- 
tain the opinion that the Hyksos were great archers, 
whose long-range weapons frightened the Egyptians. 
The model of the Temple and City of Onias, Pro- 
fessor Flinders Petrie’s third exhibit, is said to 
date from 150 B.c. It was all walled in, and rose 
near the Hyksos camp, which at a later period 
itself appears to have been strengthened by walls. 
The locality of these buildings is about 20 miles 
north of Cairo. The mysterious Hyksos, or Shepherd 
Kings, Professor Petrie thinks, probably came from 
the northern parts of Arabia. 

Professor Karl Pearson and Mr. A. F. C. Pollard 
exhibited a model section of the Assuan Dam for 
the purpose of illustrating an extremely delicate 
method of determining experimentally the distri- 
bution of shear stress in similar structures. The 
model was made of a stiff jelly, and resting against 
the up-stream face was a tank, having the side in 
contact with the model of india-rubber. The end of 
the model was marked with horizontal lines 1 centi- 
metre apart, and these were crossed by vertical lines 
4 centimetre apart. The horizontal lines had very 
fine needles projecting at every alternate intersec- 
tion, but the needles in one line came midway be- 
tween those of the line below. Every horizontal 
line thus formed the bases of a number of little 
isosceles triangles indicated by the needles, and 
the displacement of the needles relatively to each 
other evidently measured the distortion of, and 
therefore the stress in, the included area. In 
indicating the distortion, and at the same time 
eliminating the effect of the bodily rotation, if any, 
of the triangle, a very neat optical device was 
used. A tiny frame hinged upon one base needle, 
and resting upon the other, carried a mirror. The 
frame also carried another mirror attached to a 
lever, which rested against the apex needle. Rays 
of light reflected from the mirrors appeared as 
bright lines crossing a vertical graduated scale. If 
the triangle rotated bedily, the two lines shifted 
simultaneously, maintaining their relative distance ; 
but a shear was shown by an increase or diminution 
in the distance between them. The frame could be 
moved in a moment to show the stress at any part 
of the dam, and the effect of greater or less loading 
was obtained by varying the water-level in the tank. 
The general type of shear distribution is found to 
be very peculiar, and having no resemblance to the 
parabolic curve often assumed. No general law 
has yet been deduced to fit the curves obtained, and 
it 1s recommended that models of projected dams 
should be investigated in this way before the larger 
work is put in hand. 

The solution in certain particular cases of the 
curiously-named ‘‘ problem of the Kandom Walk” 
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is given by Professor Karl Pearson and Mr. J. 
iene. The question is to find the distribution 
of individuals, all starting from the same point, after 
they have each made a certain number of journeys 
of equal length, at random. Lord Rayleigh has 
given the distribution curve after the lapse of con- 
siderable time ; but when only two or three jour- 
neys have been made, the conditions are widely 
different. The solution for one journey is obvious ; 
for the next few journeys the distribution curve is 
discontinuous and peculiar, but soon becomes con- 
tinuous, and comes into close agreement with Lord 
a— results. The problem is of great mathe- 
matical interest, and has a practical bearing on the 
biological question of the distribution of species. 

Mr. A. A. C. Swinton showed how luminous 
discharges in vacuum tubes could be maintained 
with comparatively low voltages. The difficulty in 
starting such discharges is due to the resistance at 
the surface of the cathode. It has. long been 
known that a hot cathode would send off rays more 
freely, and that if it is coated with lime, or any oxide 
of the alkaline metals, its action is further greatly 
increased. Using a cathode of platinum coated 
with lime and heated by the e of an electric 
current, Mr. Swinton obtained beautiful lumi- 
nous stratifications in the tube, with a pressure 
of only 200 volts continuous current. If these 
stratifications were forced towards the cathode 
by a magnet, it was curious to see how fresh similar 
ones appeared at the cathode to follow up. A 
coating of radium acts in the same way as lime in 
assisting the discharge from a hot cathode, and 
also makes a cold cathode discharge more freely. 

The exhibits of Sir William Crookes are best 
noticed in connection with his lecture. There was 
a polished section of a piece of silicified wood, 
found about twelve years ago in the untouched blue 
ground of the Du Toits Pan diamond mine, near 
Kimberley. The question is, How and when that 
tree got into the blue ground? Some blue ground 
and models of blue crystals were also shown. 
Sir William used real diamonds in his discourse— 
the second of the evening—which was somewhat 
akin to a brief recapitulation of the splendid lec- 
ture he delivered at Kimberley last year, during 
the British Association meeting.* Assisted, as 
then, by Mr. J. H. Gardiner, Sir William showed 
photographs of diamond pipes and mines, and of 
diamonds, and how they appear coloured in 
polarised light, when the colours seem to rotate 
about some spot, frequently a bubble of enclosed 
gas. Sir William also put a diamond, visible on 
the lantern screen, under hydraulic pressure, and 
proved that double refraction was produced in the 
diamond by the pressure. Then he squeezed the 
little diamond crystal between two steel dies ; the 
diamond disappeared in the steel, without being 
changed in its shape, as if the steel were merely a 
piece of cheese. Finally, the lecturer depolymerised 
a diamond in the electric arc, in which the crystal 
swelled out and shone with a mystic light. Sir 
William further showed stereoscopic photographs 
taken during the British Association’s visit to South 
Africa. Miss Rhodes also had on view fine stereo- 
scopic photographs, taken by the late Colonel F. W. 
Rhodes, of the Victoria Falls, and of the Batoka 
Gorge of the Zambesi, which extends for 70 miles 
below the Falls, to a depth of from 400 ft. to 700 ft. 

Dr. Tempest Anderson delivered the first dis- 
course of the evening, and showed photographs of 
the recent Vesuvius eruptions, with their accu- 
mulations of dust and ashes and lava. The 
most striking features were, perhaps, the grooves, 
produced by the avalanches of dry dust and 
stones sliding down the slope of Vesuvius. These 
grooves, which give the mountain the appearance 
of a half-open umbrella, had formerly been as- 
cribed to water erosion ; but they are dry friction 
effects, Dr. Anderson thinks— Professor roix 
holds the same opinion—though, of course, the 
torrential rains washing down ashes and débris 
likewise erode the surface. 

Mr. Fred. Enock, the third lecturer, demon- 
strated by means of colour photography on the 
Sanger-Shepherd process, the adaptability of insects 
to their environment. 








Tue Suez Canat.—The dividend of this company for 
1905 has been fixed at the rate of 6/. 1s. 1d. per share. 
The administration has been authorised to extend a 
loan, previously ordered to provide for the execution of 
sundry improvements, from 1,000,000/. to 2,000,000/, 
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NOTES. 
WorkMEN’s COMPENSATION. 


A.ttTHouGH the Government has introduced, and a 
Committee of the House of Commons has discussed 
at considerable length, a Bill for the amendment 
of the law relating to workmen’s compensation, it 
is far from certain that the form of the proposed 
amendments is yet definitely settled. e ten- 
dency, no doubt, is to place further burdens upon 
employers ; and in taking the present opportunity 
of gratifying the desires of the Labour Party, the 
Government is losing an excellent chance of sett- 
ling once for all many vexed questions which have 
arisen under the old Acts and are not provided for 
in the Bill now under discussion. In the recent 
case of Lowe v. Myers, a workman received in 
the course of his employment an injury to his 
hand. He was away from work for a month, 
and then returned and worked for the same 
employer for nearly six months, when he was 
dismissed owing to some change in his employer's 
manner of business. Six months later he became 
insane, and a claim was made for compensation, 
by his wife in the county court, three years after 
the accident. When he returned to work in the 
first instance the man received 2/. from his 
employers ‘‘in full satisfaction of all claims” in 
respect of the accident. The county court judge 
held that there was no evidence of a claim having 
been made within six months of the accident 
under Section 2 (1) of the Act of 1897. The Court 
of Appeal reversed this decision, liolding that the 
claim need not be in writing ; and the fact that 
the respondents in their answer set up payment 
and acceptance in satisfaction was evidence that 
a claim had been made within the statutory period. 
The importance of this decision lies in the fact 
that the Bill uow before the House does not say 
definitely whether the claim must be in writing ; it 
does say, however (Clause 2 (3)), how the claim, as 
well as the notice, is to be served—i.e., by deliver- 
ing the same at or sending it by post in a regis- 
tered letter addressed to the residence or place of 
business of the person on whom it is served. This 
implies that the notice and claim shall be in writ- 
ing, and it would be arguable that the implication 
has the effect of over-ruling the decision of the 
Court.of Appeal, which is founded on an earlier 
case in the House of Lords. 


Tue LATE Disaster at CHarine Oross. 


The Board of Trade inquiry into the circumstances 
attending the fall of part of the rouf of Charing 
Cross Station on December 5 last has resulted in 
a full report of the disaster being presented by 
Major Pringle. The event is too recent for it to 
be necessary to do more than refer to the accident. 
Two bays of the great arched roof fell across 
the platforms, bringing down the principal be- 
tween them, and the large end wind-screen, as well 
as causing the loss of six lives. The accident, and 
the subsequent work of repair, have been full 
described in these pages (see ENGINEERING, vol. 
Ixxx., pages 771, 838, and 865, and page 309 ante), 
Major Pringle’s report contains a full description, 
with drawings of the roof and a reprint of the 
evidence of eye-witnesses and experts taken at 
the inquiry. No material fact is brought to light 
other than those which we put before our readers 
at the time. The cause of the accident was the 
breakage of a 44-in. tie-bar at a faulty weld. The 
metal had never been united over a roughly cir- 
cular area of about 14-in. diameter at the centre of 
the bar, and this flaw had gradually extended out, 
wards until, of the nominal area of 15.9 square 
inches, only 6 square inches remained solid ; 
and even this was the more stressed as it 
was at the side of the bar, and consequently 
subjected to a bending force. The “last straw ” 
was the temporary staging with which the prin- 
cipal was loaded, although this was safely borne for 
three weeks. It is abundantly clear that no in- 
spection could have discovered the internal flaw, 
and that no laxity had occurred in the painting 
and maintenance of the roof. ‘The theories of loss 
of strength by corrosion and fatigue caused by 
vibration are examined and rejected, and the 
suggestions that the wall was not adequately 
buttressed, or that the Baker Street and Waterloo 
Tube had affected the foundations, are also dis- 
missed. The lessons to be learnt from the acci- 
dent, according to the report, are that in similar 
roofs initial flaws may exist and may grow under 
even moderate stresses ; that additional security may 
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be obtained by duplicating main tensional members ; 
that it is to be considered whether walls support- 
ing such a roof should not be strong enough to 
stand the thrust, even should a tie-bar go. The 
report closes with a well-deserved compliment to 
the engineers of the company for the difficult and 
dangerous work carried out immediately after the 
accident, 


Tue Costs oF AN ARBITRATION. 


The engineer is so often asked to act as arbi- 
trator that it is necessary for him to be acquainted 
with all the latest decisions relating to the powers 
and duties of an arbitrator. The latest case upon 
this subject is that of Baxter v. Midland Railway 
Company, which was heard in the Court of Appeal 
on May 28. The point under discussion was one 
which is generally of considerable interest to the 
parties — namely, the question of costs. As a 
general rule, an arbitrator has power to direct to 
and by whom, and in what manner, the costs of the 
arbitration, or any part thereof, shall be paid, and 
may tax, or settle, the amount of costs to be 
so paid, or any part thereof, and may award 
costs to be paid as between solicitor and client. 
Regard must be had, however, to the parti- 
cular statute from which the arbitrator derives 
his powers. In the case under review—for omis- 
sion to award costs—for the purposes of making 
a light railway the defendant company served on 
the plaintiff a notice to treat in respect of a piece 
of land owned by him. Under Section 13 of the 
Light Railways Act, 1896, the amount of com- 
pensation to be paid in respect of the land taken 
was referred to a single arbitrator. No offer had 
been made by the company, and when the arbi- 
trator made his award, fixing the amount to be paid 
by the company, he made noaward as to costs. An 
application was made to the Divisional Court that 
the award might be referred back to the arbitrator 
on the question of costs. The Divisional Court 
(Kennedy and A. T. Lawrence, JJ.) refused the 
application, and the plaintiff appealed. In support 
of the appeal reliance was placed upon an affidavit. 
made by the arbitrator, since the application to the 
Divisional Court, in which he said that he had 
made no award as to costs, because nothing was 
said as to that matter in the arbitration, and that 
he was not aware that he had any discretéon in 
that matter, being under the impression that, as 
would have been the case in an arbitration under 
the Lands Clauses Act, 1845, the plaintiff was 
entitled under the statute to his costs; and he 
said that if he had known that he had power to 
award costs he would have made an award in favour 
of the plaintiff. Under Schedule 1 (i) of the Arbi- 
tration Act, 1889, which is incorporated in Section 
13 of the Light Railways Act, 1896, the costs of 
the reference and awardare in the discretion of the 
arbitrator. For the company it was contended that 
the Arbitration Act, 1889, was not mandatory as 
to costs, but merely gave a power to the arbitrator 
to deal with that matter, and that the award was 
on its face final, and that a mistake by the arbi- 
trator as to the legal effect of his award was not 
ground for referring the award back to him. In 
support of this last point they relied upon the de- 
cision of the Court of Appeal in Greenwood and 
Co. v. Brownhill and Co. (44 L.T. Rep., 47), 
approving and following Allen v. Greenslade 
(33 L.T. Rep., 567). Held, that upon the 
affidavit of the arbitrator, the award must be 
referred back to him to deal with the costs. 
It was pointed out that the mistake was one of 
omission, not of commission; and inasmuch as 
the plaintiff did not seek to impeach the award, 
the cases relied upon did not affect the matter. In 
the event, the award was sent back to the arbi- 
trator. This case should operate as a warning to 
every arbitrator to make inquiry as to whether he 
has power to say anything about costs, and then to 
make an order which appears to suit the merits of 
the case. 


Tue Beavurort Scare or Winp Force. 


It is about a hundred years ago that Admiral 
Beaufort proposed the scale for estimating wind 
force, which remains in use, although most a 

robably have not much more than a hazy know- 
lodge of itsmeaning. There were no anemometers 
in those days. We have plenty of anemometers 
now ; but the relation between the velocity the 
record and the actual wind velocity is still muc 
disputed, and that may be one of the chief 
reasons why the Beaufort scale has survived. 


Admiral Beaufort numbered a calm zero, and a 
hurricane in which no ship could risk any canvas 
12; and he fixed the intermediate numbers for wind 
force by the amount of sail which a good ship of a 
special type of rigging could carry. ‘The rigging of 
8 ips has undergone many changes. The Beaufort 
scale meant something to the sailor, however, and 
The various attempts made from time to time to 
assign definite wind velocity and force values 
to the Beaufort numbers have not met with 
universal acceptance. An important contribu- 
tion to this question has recently been pub- 
lished in the ‘‘ Report of the Director of the 
ee ving, ry Office upon an Inquiry into the 
Relation between the Kstimates of Wind Force 
according to Admiral Beaufort’s Scale and the 
Velocities Recorded by the Anemometers belonging 
to the Office, with a report by G. C. Simpson, and 
notes by Sir G. Darwin, W. H. Dines, and Com- 
mander Hepworth.” The report deals with various 
problems. Dr. W. N. Shaw, the director, answers 
the question whether the hourly velocity is a suit- 
able element for comparison in the affirmative, 
chiefly, however, because no better criterion is 
known. Mr. Dines discusses the interpretation of 
the anemometer records. Two main types of 
anemometers are now in use: the Robinson cup 
instrument and the pressure-tubes of Dines and 
others. Before the introduction of the latter 
instruments the very great irregularity of the wind 
velocity was more suspected than actually proved. 
Pressure-tubes almost always show jagged wind 
curves, and it is not easy to determine the mean 
velocity. The cup instruments and their mecha- 
nisms, on the other hand, smooth out irregularities 
in the wind velocity, and furnish us with average 
values. But the constant of a cup anemometer is 
very doubtful. It had been assumed that the real 
wind velocity was three times that of the velocity 
registered by the cups. Mr. Dines finds that the 
factor 3 should be replaced by 2.1 or 2.2. Mr. 
Simpson co-ordinates the anemometer and the 
Beaufort numbers. Tables have been issued by 
the Board of Trade and other authorities giving 
the respective equivalents. Some of these tables 
were based on the Curtis method of determining 
averages—by taking the means of the velocities of 
all the winds corresponding to the particular Beau- 
fort number. Képpen has used another method 
of fixing oe and the two series of values 
differ considerably. We find, for instance, indi- 
cating by B, C, K the Beaufort, Curtis, and Képpen 
values, the latter two in miles per hour :—B = 0, 
C=0,K=0;B=1,0=5,K=2; B= 2, 


C = 8,K = 6; B =4,C = 15, K = 16; B =6, 
C = 24.5, K = 28; B = 8, C = 36,K = 36; 
B = 10, C = 53, K = 59. Mr. Simpson examines 


the reasons for these discrepancies very carefully. 
His final conclusion is that with our present know- 
ledge we cannot fix very definite values, but must 
content ourselves with rougher approximations 
than might have been expected. The results are 
summed up in the following table :— 


} 











Corr nding Limit of Hourl 
Beaufort Scale. Wind. Velocity. y 
0 Calm Under 2 
lto 3 Light breeze 2to 12 
4, 6 Moderate wind 18 ,, 23 
"3 Strong wind 2 ,, 37 
PS | Gale 38 ,, 55 
10 ,, ll Storm 56 ,, 75 
2 Hurricane Above 75 


It may be asked, under the circumstances, whether 
it is worth while to retain the Beaufort scale. The 
Meteorological Office seems to think so. As long 
as we do not know what our direct-reading instru- 
ments really record, traditional scales will find their 
defenders, and we have to bear in mind that on 
board fast-moving vessels anemometers cannot be 
used. On shore the case is different. There it 
may be preferable to state the velocity or force 
as recorded by the instrument, and to indicate 
the type of instrument. 








Tue Late G. J. SNELUs.—We t to have to record 
the death of Mr. George J. Snelus, F.R.S., who has done 
so much for the advancement of the science of metallurgy 
by his extensive researches, and particularly in connection 
with the manufacture of pure steel from impure iron b 

the basic Mr. Snelus had been in failing healt 

for some time, and died at Ennerdale Hall, Fritzington, 
near Whitehaven, on Monday last. We defer, however, 
a complete notice of the valuable work which he did until 





next week, 





was, with modifications, adopted even on land. | Bea: 


H.M. BATTLESHIP ‘‘ AGAMEMNON.” 


SpeciaAL interest attaches to the launch of the 
Agamemnon, because she is the first battleship designed 
by Sir Philip Watts, K.C.B., after his return to the 
Admiralty as Director of Naval Construction, and js 
the first warship to be launched from the new Nava! 
Construction Works, at Dalmuir, of Messrs. William 
rdmore and Co., Limited. It is, therefore, appro- 
priate that the event should have that official recogni- 
tion which undoubtedly is conferred by the choice, on 
the part of the Admiralty, of the Lord-Lieutenant of 
Ireland and Countess of Aberdeen to do the honours 
upon the occasion. The Senne was ordered 
early last year, and notwithstanding that Messrs. 
Beardmore were a long way from having their new 
establishment ready for ship construction, they under- 
took the building of the vessel with a time limit. 
But there is every indication that they will be able 
to fulfil their agreement, a result largely due to 
the equipment of the establishment and to the staff, 
which in the old works was responsible for the con- 
struction of a long series of warships. 

The keel of the Agamemnon was laid on May 15, 
1905, and she will therefore be launched in thirteen 
months from the beginning of operations. She is in a 
fairly advanced stage, having in place a considerable 
part of her armour and the whole of the fifteen Yarrow 
water-tube boilers’ which constitute the steam-genera- 
ting plant. The launching aa ga of the ship will be 
7000 tons. This constructional performance has fre- 
quently been exceeded, but, as we have said, the work 
has been prosecuted at Dalmuir under disadvantageous 
circumstances, as the shops have been in course of 
completion while the work of constructing the hull 
has been in progress. 

The performance may, however, be regarded as 
some indication of what may be done when the estab- 
lishment is in full operation. In extent, and in the 
broad-mindedness which characterises the scheme, the 
establishment is almost unique. The frontage extends 
for a mile, and there are berths for six large vessels. 
That on which the Agamemnon has been built is 
capable of accommodating a vessel 830 ft. long and 
100 ft. beam, and, as shown in the engraving on the 
opposite page, is equipped with special gantries for the 
accommodation of 15-ton travelling cranes spanning 
the full width, and eight 5-ton walking jib-cranes, 
which command the greater part of the width on each 
side. In this way it was possible for nine cranes to 
be utilised for the erection of the ship, and by con- 
centration of several cranes very heavy loads could 
be dealt with.* The Yarrow boilers were lifted 
almost bodily into their place, and it was then pos- 
sible to proceed with the building up of the decks 
over the boiler spaces. The ship-platers’ machine- 
shops are arranged along the top of the berth, and 
apart altogether from the power and variety of the 
machinery, they are unique in respect that all the 
furnaces are fired by producer-gas developed at the 
power-station. 

To return to the Agamemnon, the drawings re- 
produced opposite show the arrangement of the 
armour and the disposition of the guns. One out- 
standing feature is that all the guns are on the upper 
deck, and have exceptionally large arcs of training. 
This is a feature which has characterised all Sir Philip 
Watts’s ships since he returned to the Admiralty, and 
affords an enormous advantage in height of gun plat- 
form, which again tends to improve the accuracy as 
well as to increase the range. fh the case of the guns 
of the King Edward VII. class, for instance—the 6-in. 

uns, which constitute the secondary battery—the 

eight of the gun above the water-line was 12 ft. 9} in., 
whereas in the case of the Agamemnon the minimum 
height of the guns is about 23 ft. The armament, as 
indicated in the elevation and plan, is as follows : - 


Four 12-in. 45-calibre guns in twin barbettes. 

Eight 9.2 in. 50-calibre guns in twin barbettes. 

Two 9.2-in. 50-calibre guns in single barbettes. 

Thirteen 12-pounder 12 cwt. quick-firing guns. 

Twenty-two 3-pounder quick-firing guns. 

Two 12-pounder 8 cwt. quick-firing boat and field guns. 

Fox eed bmerged torpedo-tubes 

our broadside subme: to o-tubes. 

One stern submerged torpedo-tube. 

The secondary guns are located on a flying deck 
13 ft. above the upper deck, extending for about one- 
third the length of the ship, and occupying only about 
one-half the width. This is a new feature, or, rather, 
as pointed out in our leading article, is a revival of 
the old feature. The forward ends have sheltered 
screens, and the conning-tower is at the forward end 
of this flying deck. It is of 12-in. armour, and, as in 
recent Lies. has no opening in its circumference at 
the rear, entrance being through a trap-door from the 
chart-room above, This trap-door is, like the roof of 
the conning-tower, of armour, so that there is no 
chance of splinters finding their way into the conning- 
tower, as in earlier ships. The boats are carried about 
7 ft. above the flying deck. The location of the 











* See ENGINEERING, vol. Ixxviii., page 437. 
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HIS MAJESTY’S BATTLESHIP “AGAMEMNON.” 
CONSTRUCTED BY MESSRS. WILLIAM BEARDMORE AND CO., LIMITED, DALMUIR, N.B. 
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machine-guns on this flying deck gives them a much | up to the ced deck. Forward and aft there are the | the 9 2-in. guns will be stored ; but for quick service 
tter command against torpedo attack owing to their | usual bulkheads, which are also of 8-in. armour. in action shell and powder chambers are provided be- 

— elevation. : Within them are located the barbettes, which are for | tween the boiler Ae machinery spaces, provision 

" 8 ~ the armour, the arrangement is indicated on | the most part of 12-in. armour, while the gun-mount- | being made not only for adequate ventilation, but alse 

_ elevation. It will be seen that amidships the | ings of the 9.2-in. guns are protected by armoured | for cooling the chambers. 

- nour over the machinery and other vital parts is | barbettes, with very heavy hoods over the mechanism. | The machinery of the Agamemnon is being con- 

- in. in thickness, tapering to 6 in. at the bow and | The magazines for the 12-in. gunsare located forward, | structed by Messrs. R. and W. Hawthorn, Leslie, 
a. at the stern; above this the armour is 8 in. right | and here also the greater part of the ammunition for and Co., of Newcastle-on-Tyne; Messrs, Beardmore’s 
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new engineering works was not in a sufficiently ad- 
vanced state to justify the undertaking of this work, 
although splendid progress has been made with the 
department. These engine and boiler works have an 
area of 5} acres, the main building being made up of 
five bays 720 ft. long, of a collective width of 320 ft., 
and in these there have been installed some of the 
finest machine-tools made by our most noted firms. 
We hope to deal fully with the engine works as with 
the shipbuilding works, but here we confine ourselves 
to a reference to the engines of the Agamemnon. 

The propelling engines are of the standard British 
Admiralty type, having four cylinders working on the 
triple-expansion system. The high-pressure cylinders 
in each set of engines are 32? in. in diameter, the 
intermediate 53? in.; the low - pressure cylinders 
60 in. in diameter, the stroke in each case being 48 in. 
The engines take steam at an initial pressure of 250 lb., 
the working pressure in the boilers being 275 lb. The 
propellers are 15 ft. in diameter, the pitch being 19 ft., 
and the surface of the four blades 90 ft. square. It 
is anticipated that with the engines working at 120 
revolutions these propellers will give the vessel a 
speed of 18 knots when she is loaded to her mean 
draught. The power of the machinery at 120 revolu- 
tions will be 16,750 horse-power. The dimensions and 
some of the other features of the Agamemnon are 

iven in our leading article on “‘ Britain’s Battleship 
Strength,” which offers a comparison between this 
vessel and others in the light of naval criticism and 
experience, so that it is scarcely necessary to do more 
here than state that the ship is 410 ft. long between 
perpendiculars and 79 ft. 6 in. breadth, moulded. 


CATALOGUES. 


We have received from Messrs. ld Fanner and 
Sons, 46, Gresham-street, E.C., their monthly register 
for June of factory properties obtainable in London and 
throughout the country. The approximate amount of 
rates for different oe is also given. 

Messrs. Gent and ., Limited, Faraday Works, 
Leicester, have issued a pamphlet showing their Nugent 
inch-by-inch water-level indicator for water works, wells, 
tanks, and reservoirs. They stock, ready for immediate 
delivery, the complete outfit, standard pattern, for re- 
onering any depth up to 12 ft. in feet and inches. 

Mr. Percy Pitman, Ledbury, has sent us two sheets 
vcety J = ** Hector” gy a which he eon a 
tures for domestic p of powers ranging from 4 to 
24 horse-power ; one of these is shown direct-coupled to a 
dynamo for charging accumulators for motor-cars and 
motor-bicycles. 

‘The Edison and Swan United Electric Light Company, 
Limited, 36 and 37, Queen-street, Cheapside, E.C., have 
issued their 1906 electric fan catalogue ; a large num 
of patterns are shown and described in detail. Prices are 
eres The same firm have a leaflet illustrating six dif- 
erent patterns of fancy switch covers. 2 

Messrs. E. P. Allam and Co., 11, Red Lion-street, 
Clerkenwell-road, E.C., have sent us a copy of their illus- 
trated lists of ‘‘Premier” motor starters, controllers 
couing switches, and other electrical apparatus and 

ttings. 

We have received from Messrs. Dewrance and Co., 165, 
Great Dover-street, S.E., their two catalogues on water- 
gouges. test-cocks, lubricators, and asbestos-packed cocks. 

esides their completeness, the handsome coloured blocks 
with which they are — illustrated form a most 
interesting feature of these catalogues. ; 

Mr. C. D. Monninger, 124 and 126, Clerkenwell-road, 
E.C., who has made a speciality of band-saws and appli- 
ances and accessories for the same, shows these and a 
variety of different classes of wood-working machinery 
and tools in his 1906 catalogue. This covers 125 pages of 
illustrations, data, and prices. 

Messrs. Siemens Brothers and Co., Limited, York 
Mansion, York-street, S.W., have issued a new sheet, 
No. 15 C, of their Tantalum electric glow-lamps. They 
have also issued a new binder for filing their lists, one 
of which they have sent us, containing a collection of 
their price lists of generators and motors, various lamps, 
switchboard instruments and accessories, &c. Each 
machine or instrument is carefully illustrated, and com- 
plete tabular data are given. Circu M 111 and 
ed Y M 14, lately published by Messrs. Siemens, 

eal with their drum type crane-controllers, and with 
their direct-coupled alternators. The latter pamphlet 
gives interesting illustrations of alternating - current 
machines of recent construction. 

A full description of the Leitner-Lucas system of train- 
lighting, with many illustrations of details of the appa- 
ratus, has been issued by the manufacturers, Accumulator 
Industries, Limited, of Woking, Surrey. The system, 
which has undergone very severe tests in practical work, 
and which has many very valuable features, was full 
described in our issue of February 16 last. Messrs. 
G. D. Peters and Co., of Moorfields, E.C., are the sole 
concessionnaires in this country for the Leitner-Lucas 
system, 

TWe have received from the Patent Indented Steel-Bar 
Company, Limited, Queen Anne’s Chambers, Westminster, 
S.W., their catalogue of indented steel bars for use in 
reinforced-concrete construction. To speak of this work 
as a catalogue merely is scarcely descriptive of its true 
character. It is a treatise on reinforeed-concrete con- 
straoction, both from a theoretical and a practical stand- 
point, more particularly, of course, with regard to the 
use of the particular form of bar adopted by the company. 
The book is of a very convenient size (7 in. by 4 in.), and 
contains over 200 pages, many useful tables, and a great 
number of excellent. drawings and half-tone illustrations 
of works actually carried out by the firm. Among these 
are included bridges, dams, tunnels, retaining-walls, 
reservoirs, elevated water-tanks, large pipes, warehouses, 
and other buildings. The majority, if not the whole, of 
these works appear to have been carried out in America ; 
but the system is now being introduced into this country. 
The particular form of bar used is square in section, with 
all the four sides indented with square depressions, each 
depression being about the same size in the direction of 
the bar as the bar is wide, and the depressions are 
formed so as to break joint, so to speak, on the different 
sides ; the bars, therefore, form a positive bond with the 
concrete. ; 

Messrs. Crompton and Co., Limited, Salisbury House, 
London Wall, don, E.C., have sent us their recent 
catalogues of arc lamps both of the enclosed and the open 
type. y forms of these lamps are shown, and as 
they are made for alternating or continuous current, they 
can be used for a great variety of purposes. 
























































Contracts.— Messrs. J. I. Thornycroft and Co. have 
recently secured an order from the West Bromwich Cor- 
poration for a motor fire-engine tender, constructed to 
carry ten firemen, together with some fire-extinguishing 
appliances. The chassis is of the Thornycroft standard 
four-cylinder 24 horse-power type, which will carry a load 
of 2 tons at an average speed of 15 miles an hour. 





PrrsonaL.—We understand from Mr. E. C. Amos, 
M.I. Mech. E., late of 20, Bucklersbury, Queen Victoria- 
street, London, E.C., that he has removed his business as 
consulting engineer and engineer’s representative to 22, 
Walbrook, London, E.C. No alteration has been made in 
the telegraphic address nor in the telephone number.— 
Messrs. Raine and Co., Limited, 15, Grey-street, New- 
castle-on-Tyne, inform us that they have Ne ted Mr. 
H. B. Sparrow, of 65, Fenchurch-street, E.C., their 
London agent. 





Tue British EvectricAL SUPERANNUATION FuND.— 
It is intended early in July to hold a conference of com- 
ies interested in the British Electric Superannuation 
und, when the scheme will be explained more in detail 
than is perhaps possible by circular. .It is now about five 
years since the fund was commenced, and it is desired to 
widen its scope if possible.. Its promoters wish it to be 
clearly understood that it is not a fund restricted to elec- 
trical companies, but that any company, firm, or person 
can join, if wishful to do so. 





Messrs. Wittinc, Exsoratt, anp Co., Limitep.— 
The business of this firm is being taken over by Messrs. 
Brown, Boveri, and Co., Limited, a new company which 
has been registered under that name, to take charge of 
the interests of the Swiss firm of Brown, Boveri, and 
Co., in Great Britain and colonies. Mr. A. C. Eborall 
has joined the board of the new ee . the other 
directors being Messrs. Charles: Brown, W.: Boveri, and 
C. Baumann, who are also directors of the parent com- 

ny. The offices of Messrs. Brown, Boveri, and Co., 

imited, will be situated, after the 23rd inst., in Caxton 
House, Westminster, .which will also be the future 
address of Messrs. Witting, Eborall, and Co., Limited, 
until the outstanding matters in connection with that 
firm’s business have been settled.. The working arrange- 
ment between the latter firm and Messrs. Ferranti, 
Limited, of Hollinwood, Manchester, has also terminated, 
and in future inquiries for Ferranti switch-gear; instru- 
ments, &c., should be sent directly to Hollinwood. . 


Soorrty or Arts.—The Council of the Society of Arts 
have awarded the Society’s Silver Medal to the follow- 
ing readers of papers during the session just completed : 
—Mr. W. F. Mitchell, ‘‘ The Commerce and Industries 
of Japan;’ Dr. William Arthur Aikin, ‘‘ Aspects of 
Voice Development ;” Mr. Leon Gaster, A.M.I.E.E., 
‘* Progress in Electric Lighting ;” Mr. Walter Garstang, 
M.A., ‘“‘The Fisheries of the North Sea ;” Captain 
G. S. C. Swinton, ‘‘ London Traffic;” Mr. Bernard B. 
Redwood, B.A., ‘‘ Motor-Boats;” Mr. J. B. Millett, 
‘** Submarine Signalling ;” Professor Thomas Oliver, 
M.A., M.D., LL.D., ‘Bridge-Building by means of 
Caissons ;” Mr. Clayton Beadle, ‘* Water-marking ;” Sir 
James A. Bourdillon, K.C.S.L, “The Partition of 
Bengal ;” Dr. George A. Grierson, C.I.E., ‘‘The Lan- 
gu of India ;” Colonel Sir Arthur Henry McMahon, 
KCLE., C.S.1., ‘* Seistan ;” the Hon. Rodolphe 
Lemieux, K.C., ‘‘ French ada;” the Hon. J. G. 
Jenkins, ‘Social Conditions in Australia ;’ Mr. Louis N. 
Parker, “Historical Pageants ;” Mr. H. Yates Thomp- 
son, F.S.A., ‘‘ Illuminated Manuscripts ;” Mr. Harry 
Powell, ‘‘ Cut Glass,” 





Tue CHANNEL Ferry.—Last year it will be remem- 
bered a scheme for a train ferry between Dover and 
Calais was proposed, but not proceeded with, because the 
Admiralty objected to certain alterations to Dover Har- 
bour which would have been entailed. This year a modi- 
fication of the scheme, formulated in agreement with the 
Dover Harbour Board and the railway companies directly 
interested, has received the approval of the Admiralty 
and the Board of Trade. A Billauthorising the proposed 
undertaking has passed through the House of Lords and 
a Select Committee of the Commons unopposed, and is 
reported for its third reading. Under its provisions a 
company will be formed to out the scheme, with a 
capital of 100,000/., Lord W ale and Mr, Claud Hay, 
M.P., being on the board. 


LAUNCHES AND TRIAL TRIPS. 


On Saturday, the 9th inst., Messrs. William Gray and 
Co., Limited, of West Hartlepool, sent to sea the steel 
screw-steamer Llanwern, which they have built to the 
order of Mr. Phillip E. Morel, of Cardiff. The vessel 
takes Lloyd’s highest class, and is of the following 
dimensions :—Length over all, 376 ft. 6 in.; breadth, 
50 ft. 9 in.; depth, 28 ft. 44 in. | a ma engines 
have been supplied from the Central ine Engine 
Works of the builders, having cylinders 26 in., 42 in., and 
70 in. in diameter, with a 45-in. stroke, taking steam from 
two large steel boilers, adapted for a working pressure of 
180 lb. per square inch. A run was made to beyond the 
mouth of the Tyne and back to Hartlepool, during which 
an av speed of 13 knots was maintained, the per- 
formance of the ship and machinery giving every satisfac- 
tion. 





There was launched from the shipyard of Messrs. 
Cochrane and Sons, shipbuilders, Selby, on Monday, the 


ber | 11th inst., a steel screw-trawler, the Tokio, her principal 


dimensions being 119 ft. by 21 ft. 6 in. by 11 ft. 6 in. 

depth of hold ; she has been built to the order of Mr. 

H. L. Taylor, of Grimsby, and will be fitted with triple- 

eee engines by Messrs. C. D. Holmes and Co., of 
ull. 





Messrs. Wm. Simons and Co., Limited, Renfrew, 
launched from their works on Monday, the 11th inst., a 
screw-tug, which they have built to the order of the 
Egyptian Government, and which will be employed in 
connection with the harbour improvements at Aiceenteie. 
This vessel, which is designated ‘‘No. 10,” is fitted with 
all the most modern equipment for tug-steamers, and 
with one set of compound surface-condensing engines, 
supplied with steam from a Scotch type of boiler, con- 
structed for a pressure of 120 1b. per square inch. Built 


large | to the full British Admiralty requirements, under the 


direction of Colonel Raban, Director of Works, Admiralty, 
i. No. = was launched complete with steam up and ready 
or tria. 


The latest addition to the East Coast fieet of the Lan- 
cashire and Yorkshire Railway Company left the Tyne on 
Tuesday, the 12th inst., for Goole. This vessel, the Irwell, 
has been built and engined by Messrs. Swan, Hunter, and 
Wigham-Richardson, Limited, at their Neptune Works, 
Newcastle-on-Tyne, and is a sister vessel to the Mersey, 
which was delivered by the same builders about two 
months ago. She is specially designed for the railway 
company’s service between Goole and Continental ports, 
Her dimensions are 255 ft. in length by 36 ft. beam, classed 
in the highest class in Lloyd’s Register. During the trial 
trip the machinery worked most satisfactorily, and the 
vessel attained a mean speed of over 15? knots. 





On Tuesday, June 12, the steel screw cargo-steamer 
Lyderhorn, built by the Laxevaags Engineering and 
pa gece Company, Bergen, Norway, went on her 
trial trip, and, after the compasses had been adjusted, 
proceeded to the measured mile, where s trials were 
carried out, and a mean speed of 10? knots attained. 
The following are the dimensions of the vessel :—Extreme 
length, 224 ft. ; breadth, 32 ft.; depth, moulded, 15 fo. ; 

ead-weight carrying capacity, about 1350 tons. The 
engines, which have also been constructed by the Laxe- 
vaags Company, are of the triple-expansion type, and 
have cylinders 16 in., 254 in., and 43 in. in diameter, with 
a - to stroke. They receive steam at 175 lb. per square 
inch. 


On Wednesday, the 13th inst., the steel screw-steamer 
Balaclava, built by the Northumberland Shipbuildin 
Company, Limited, Howdon-on-Tyne, for Messrs. Lloy 
and Co., London, left the Tyne for her trial trip. She 
is 372 ft. long by 48 ft. beam by 30 ft. 10 in. depth 
moulded, and has been built .under special survey to the 
highest class at Lloyd’s. Her machinery has been supplied 
by Messrs. Richardsons, Westgarth, and Co., Limited, 
Sunderland, and consists of engines with cylinders 
25 in., 41 in., and 69 in. in diameter, with a 48-in. stroke, 
and three large steel boilers, 14 ft. by 10 ft. 9 in., working 
at 180 Ib. pressure. The steamer will carry about 7300 
tons load The trial trip proved in every way satisfac- 
tory, and a speed of 114 knots was easily attained. 








The — steamer Coronilla, belonging to Messrs. J. 
Ridley, Son, and Sully’s Tyneside Line, had her official 
trial trip on Thursday, the 14th inst., after having been 
refitted with new engines and boilers by the North- 
Eastern Marine Engineering Company, Limited, Walls- 
end-on-Tyne.. The actual time occupied in this work, 
from the date of the order till the machinery was ready 
for shipment, was only seven weeks. The new engines 
have cylinders 17 in., 28 -in.,.and 46 in. in diameter, 
with a 30-in. stroke, and two steel boilers supply steam at 
a pressure of 180 lb. per square inch. 








CANADIAN NicKEL.—The Sudbury nickel deposits are 
known as perhaps the most important source of that 
metal in the world ; and three years’ investigation by the 
Canadian Bureau of Mines has brought out still more 
strikingly the unique character of this interesting region. 
It is shown by Professor Coleman that all the important 
ore deposits are at or near the outer margin of a large 
laccolithic sheet of eruptive rock, a mile and a quarter 
thick, and extending over an area of 36 by 17 miles. The 
mining community prospectors are accustomed to 
speak of two nickel the main, or southern one, 
and the northern one. The recent investigation proves 
that there is really only one range, which is continuous 





with the outer edge of the sheet of nickel-bearing rock. 
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We illustrate above the six - coupled locomotives | smaller in diameter than in the Nos. ‘‘ 49” and ‘‘ 50” | fitted trains when required. The form of steam re- 


specially built for the Grampian express service of the | class, the valve motion being practically identical, and | versing gear used is 


Caledonian Railway. These engines, which are from | 
the design of Mr. J. F. M‘Intosh, the locomotive 
superintendent, have been built at the St. Rollox 
works of the company, and, as will be seen from our 
illustration, they combine with exceptional power 
the symmetry and neatness of design which have 
been characteristic of the succession of engines 
beginning with the famous ‘‘ Dunalastair” of 1896. 
This engine, it will be remembered, was of the| 
four-coupled type, with cylinders 18} in. in dia- 
meter and 26-in. stroke, and was followed at short 
intervals by new types, the first of the ‘‘ 766” class | 
and the second of the ‘‘900” class, in which, al- 
though the general arrangement was similar, in- 
creased power was ensured by greater heating surface. 
The tender was also larger. 
Still later, Mr. M‘Intosh, when dealing with the | 
enormous increase in load added by the traffic depart- 
ment, especially on the West Coast corridor expresses, | 
constructed a six-coupled express engine, which has | 
done very splendid work, hauling trains of exceptional | 
weight up the Beattock bank without assistance, and | 
with great regularity as to time. 
The Caledonian Company decided some time ago to} 
grant to travellers in Scotland the same comforts as | 
on the main-line trains to Londun, and thus there was | 
constructed at the St. Rollox works a special train for 
service to Aberdeen. This train, which is made up| 
almost entirely of corridor carriages of great length, | 
with six-wheel bogies, is of very considerable weight, | 
including as it does a dining-car. To haul this train 
over the heavy gradients of the Grampians, Mr. 
M‘Intosh has constructed new locomotives, developing 
the design of the six-coupled engines which have ) 
80 well on the Carlisle traffic; they are thus, as shown | 
in the illustration, of the six-coupled type, with inside 
cylinders, driving on to the front axle, with wheels | 
6 ft. Gin. in diameter and a four-wheeled leading bogie. | 
The connecting-rod, however, has been increased in| 
length from 6 ft, 8 in. to 7 ft. The cylinders are 1 in. 


the slide-valves being, as before, placed on the top of 
the cylinders. 

We hope later to give detailed drawings of this 
interesting type of locomotive, but may note here 
the increased dimensions of the bearings, which are 
for the driving axle 94 in. in diameter by 104 in. 
long, and for the intermediate and trailing axles— 
which have concave journals—8 in. in diameter at 
centre, 94 in. in diameter at the ends, and 12 in. 
long. The big end-bearings have also been slightly 
increased, being now 94 in. in diameter by 4% in. long, 
as against 44 in. in the preceding largest engines. 

Another variation of the previous standard design 
is the provision of 4-in. total side play on the trail- 
ing-axle. This, of course, necessitates a knuckle 
joint in the trailing coupling-rod. A better distribu- 
tion of the weight, as shown on the diagram (Fig. 2), 
has also been obtained by substituting = bullb-ap steel- 
plate drag-box in place of a cast-iron one, and also by 
substituting direct stays in the crown of the fire-box 
in place of the usual roof-bars. 

The diameter of the boiler has beer. increased from 
5 ft. to 5 ft. 34 in., so as to give a greater heating sur- 
face and steam capacity. The tubes are of mild steel 
galvanised. The Sto dex shell is 8 ft. 6 in. long by 
4 ft. wide, and the fire-box has a grate area of 26 
square feet. The safety valves are of the double 
type, having four valves 4 in. in diameter, set for a 
working pressure of 200 Ib. per square inch. 

Sand-boxes have been fitted to the driving and inter- 
mediate wheels. The stuffing-boxes of the valve- 
spindle and piston-rod have a patent metallic packing. 

nder test the boiler has shown improved steaming 
power, probably due to the substitution of the direct 





stays for roof-bars in the crown of the fire-box, and 
also to an increased water space between the outer | 
and inner fire-box shells. 

The engine is equipped with the usual Westing- 
house brake fittings, and has also an ejector and | 
‘*through” pipes to enable it to work vacuum-brake- 


e Caledonian standard pattern, 


which retains the use of the reversing lever and 
notch-plate. The following are the principal dimen- 


sions, &c. :— 


Cylinders : 
Diameter 
Stroke... 


Wheels : 
Diameter on tread, bogie ... es 
a re D. I. and T.... 
Boiler : 
Height of,centre from rails 
Length of ‘barrel 
Diameter of barrel ... és 
Thickness of barrel plates ... 
Height of chimney above rail 
Working pressure ... nt 


Fire-box Shell : 
Length outside ee = 
Breadth outside at bottom 
Depth from centre at front 

back 


Thickness of plates, sides ... 
crown 


” ” 


Tubes (Steel) : 
External diameter ... = 
Length between tube-plates 


Heating Surface and Grate Area: 
Heating surface of fire-box 
Grate area 


Bogie Tender : 
Capacity of tanks 
Fuel space _... ny 
Diameter of wheels... 


ee 
eight of engine in working order 
et tender full a: i 
- engine and tender in 
working order ae que 


lft. 8 i 
2 


» 6 
6 


8,, 6 ,, 
y co TE op 
” 34 ” 

#4 in. 
12 ft. 11 in. 
200 Ib. per sq. i 


gt 
8 in. 
Z ” 
2 in. 
16 ft. 8 in. 
148.25 sq. ft. 
26 sq. ft. 


6 tons 
3 ft. 6 in. 


73 tons 


130 ,, 
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INDUSTRIAL NOTES. 


Tue state of the labour market, as disclosed by 
the Labour Gazette, is encouraging, if not wholly satis- 
factory. The report is based on 8013 returns—nimely, 
3911 from employers and their associations, 3574 from 
trade unions, 457 from Board of Trade local corre- 
spondents, and 72 from other sources. These indicate 
that the improvement still continues, though quietly. 
The chart shows that the proportion of unemployed 
has fallen to 3.6 per cent., which is slightly below the 
average of the last ten years, and very much below 
that of 1905. 

Employment showed little change compared with 
the previous month. In the engineering, tin-plate, 
building, and textile trades generally there was some 
improvement, while there was a slight decline in 
the coal-mining, iron and steel, and shipbuilding in- 
dustries. Compared with a year ago, employment in 
the principal industries showed an improvement, but 
there was a decline in the tin-plate trade. 

In the 271 trade unions making returns there was 
an aggregate membership of 590,919; of these, 21,080, 
or 3.6 per cent., were reported as unemployed—the 
same percentage as in the previous month. The per- 
centage at the end of May, 1905, was 5.1. 





Employment in the building trades was quiet gene- 
rally, except with painters, who were well employed. 
It was better than a month ago and a year ago. 

In the coal-mining industry employment was fairl 
ood. It showed some decline compared with April, 
ut was better than a year ago. 

Employment in iron-mining continued good, and was 

about the same as a year ago. 

The pig-iron industry continued good, and was 
much better than a year ago. Returns relating 
to the works of 108 ironmasters, employing about 
24,500 workpeople, showed that 342 furnaces were in 
blast at the end of May, being the same number as 
at the end of the previous month, and 20 more than 
in May, 1905. 

At iron and steel works employment continued to 
decline slightly, but was considerably better than a 
year ago. The volume of employment at 189 works 
from which returns have been received was 9.6 per 
cent. less in the last week of May than in the last week 
of April, but 7 per cent. greater than a year ago. 

The tin plate and sheet trade was busier than in 
April, but not so busy as a year ago. According to 
returns received, 415 tin-plate and sheet mills were 
working at the end of May, as compared with 394 in 
April, and 428 a year ago. 

imployment in the engineering trades generally 

continued to improve, and was much better than a 
year ago. The percentage of trade-union members 
returned as unemployed was 2.5, as compared with 
2.7 at the end of the previous month, and 5.1 in May, 


5. 

In the shipbuilding trades oe continued 
ood in the principal centres, but showed a slight 
pe compared with the previous month. It re- 
mained considerably better than a year ago. The per- 
centage of trade-union members unemployed was 6, 
as compared with 5.1 at the end of April, and 11.1 at 
the end of May, 1905. 





Employment in the cotton trade continued very 
good, and was better than a year ago. Returns from 
rms employing 136,189 workpeople showed an increase 
of 3.2 per cent. in the amount of wages paid compared 
with a month ago, and of 7.5 per cent. compared with 


a = ago. 

he woollen trade continued busy, and was better 
than a year ago. Returns from firms employing 
26,470 workpeople showed an increase of 1.7 per 
cent. in the amount of wages paid compared with a 
month ago, and of 5.3 per cent. compared with a year 


ago. 
Employment in the worsted trade continued fairly 
ood, and was better than a year ago. Returns from 
rms employing 49,693 workpeople showed an increase 
of 1.4 per cent. in the amount of wages paid compared 
with a month ago, and of 3.6 per cent. compared with 
& year ago. 
he flax (linen) trade continued fairly . It was 
better than a month ago anda year ago. Returns from 
firms employing 46,262 workpeople showed increases 
in the amount of wages paid of 3.3 per cent. compared 
= April, and of 4.5 per cent. compared with May, 
1905. 

waren in the jute trade continued good, and 
was much better than a year ago. Returns from firms 
employing 18,354 workpeople showed an increase in 
the amount of wages paid of 10 per cent. compared 
with May, 1905. Compared ae month ago no 
change was shown. 

The silk trade was rather better than a month ago, 
and employment was decidedly better than a year ago. 
Firms employing 9285 workpeople showed an increase 
of 1.9 per cent. in the amount of wages paid compared 
with a month ago, and of 6.9 per cent. compared with 


a year ago. 


In the lace trade employment continued fairly good 
on the whole, and was much better than a year ago. 
Returns from firms employing 10,917 workpeople 
showed an increase of 3 per cent. in the amount of 
re paid as compared with the last week in April, 
and of 13 5 per cent. as compared with the last week 
in May, 1905. 

Employment in the hosiery trade was fairly good in 
England, and was good in Scotland ; it was better than 
a year ago. Firms employing 17,536 workpeople 
showed an increase of 2.6 per cent. in the amount of 
wages paid compared with a month ago, and of 7.5 per 
cent. compared with a year ago. 





The ag branch of the tailoring trade was pons | 
busy in London; in the provinces trade was good. 
In the ready-made branch it was good, and better 
than a month ago and a year ago. 

The silk-hat branch of the hat trades showed a slight 
improvement compared with a month ago; in the 
felt-hat branch employment was fair; trade was gene- 
rally worse than aycar ago. The percentage of trade- 
union members returned as unemployed in the silk- 
hat trade was 10.7, compared with 13.6 at the end of 
April, and 10.7 a year ago. The corresponding 
figures for the felt-hat trade were, 4, 4.7, and 1.9 per 
cent. 

The improvement in employment in the boot and 
shoe trades was maintained, and trade was better than 
a year ago. Returns from firms employing 69,143 
workpeople showed, as compared with a month ago, a 
decrease of 0.1 per cent. in the number employed, and 
an increase of 1.8 per cent. in the amount of wages 
paid. Compared with a year ago, the number em- 
ployed showed an increase of 2.6 per cent., and the 
amount of wages paid an increase of 4 per cent. 

Employment in the other leather trades showed 
some Improvement compared with a month ago, and 
considerable improvement compared with a year ago. 
Trade unions with a membership of 4665 had 5.3 per 
cent. unemployed, compared with 5.7 per cent. in 
April, and 7.5 per cent. in May, 1905. 


In the paper-making trades employment remained 
good, and was rather better than a year ago. 

Employment in the printing and bookbinding trades 
continued quiet, but was better, on the whole, than a 
month ago and a year ago. In the printing trades the 
percentage of trade-union members unemployed was 
4.7, as compared with 5.2 in April, and 5 in May, 
1905. In the bookbinding trades the percentages were : 
5.1 for May, 1906; 5.9 for April, 1906; and 7.4 for 
ae, 1905. 

he furnishing and wood-working trades continued 
fairly busy, and were about the same as a month ago. 
They were slightly better than a year ago. The per- 
centage of trade-union members unemployed was 3.6, 
as compared with 3.3 at the end of April, 1906, and 
4.1 at the end of May, 1905. 

Employment in the glass trades generally was 
moderate, but showed an improvement as compared 
with the previous month, and was better than a 
year ago. 

In the pottery trade employment continued fairly 
good in England ; in Scotland it was moderate. In 
the brick and tile trades employment was moderate, 
but better than a month ago and a year ago. 

soins labourers were, on the whole, fully 
employed. There was a seasonal increase in the 
demand for extra men, but the supply was sufficient, 
and in a few districts some day Ta urers were in 
eeggets employment. 

The demand generally for dock and riverside labour 
was fair, and better than a month ago and a year ago. 
At Liverpool, however, it continued dull. The 
average number of labourers employed daily at the 
docks and principal wharves in London during the four 
weeks was 11,971—an increase of 3.7 per cent. on a 
month ago, and a decrease of 0.3 per cent. on a 
year ago. 





Two important trade disputes occurred during May, 
affecting about 24,000 workpeople, in the Belfast flax- 
spinning and weaving industries. In addition, 40 
other new disputes began in May, making a total of 
42, which compares with 30 in April, and 26 in May, 
1905. The total number of workpeople affected by 
disputes which began, or were in progress, during May 
was 48,122, or 35,410 more than in April, and 29,804 
more than in May, 1905. 





The aggregate duration of all the disputes of the 
month, new and old, amounted to 330,500 working 
days, or 202,000 more than in April, and 77,900 more 
than in May, 1905. 

Definite results were reported in the case of 38 dis- 

utes, new and old, affecting 40,237 persons. Of these 

disputes, 14 were decided in favour of the work- 

people, 15 in favour of the employers, and nine were 
compromised. 








The principal change in rates of wages was an in- 


crease of 2} per cent. oa standard rates, affecting 
150,000 coal-miners in South Wales and Monmouth. 
shire. The total number of persons affected by all 
changes reported was nearly 170,800, and the net 
effect of the changes was an increase of 4100/. per 
week, nearly 170,400 workpeople having received ad- 
vances amounting to about 4130/. per week, and only 
about 400 wr ig age sre decreases amounting to 
30/. per week. e changes of the previous mont! 
affected nearly 403,100 workpeople, the net resu't 
being an increase of about 11,800/. per week. During 
May, 1905, the number of workpeople affected was 
nearly 161,600, and the net result a decrease of over 
65501. per week. 

One change, affecting the 150,000 coal-miners re- 
ferred to above, was arranged by a conciliation board, 
and nine changes, affecting nearly 12,400 workpeople, 
took effect under sliding scales. The remaining 
changes, affecting 8400 workpeople, were arranged 
directly between employers and workpeople, or their 
representatives, only six of these changes, affecting 
200 workpeople, being preceded by disputes causing 
stoppage of work. 


The report of the ironfounders for the current month 
is again most favourable. There was a slight increase 
of unemployed in last month’s report, but in this there 
is a decrease of 110, reducing the total on donation 
benefit to 502—the lowest level for some considerable 
time. ‘‘ The aggregate number working under condi- 
tions described in the returns as very good is quite a 
record, being 10,116, and only 172 members are re- 
ported as working where trade is bad.” Not one 
place is reported as very bad. The average on dona- 
tion benefit was reduced to 2.6 per cent. of the total 
membership. The increase of membership is also said 
to be a record, there being an increase of 97 over the 
month previous. The increase in funds was 1815/. 
2s, 3d. in the month. It is years since such a good 
report was issued to the members, if, indeed, it was 
ever equalled. The movement for advances in wages 
has been successful in thirteen of the chief indus- 
trial centres on the North-East Coast, in Barrow, 
Bury, Oldham, Rochdale, and Wigan in Lancashire ; 
four other towns are to follow, with a farther chance 
in the Midlands, notices having been given. These 
advances have been obtained without any serious 
dispute. The total on all benefits was 2379—decrease 
in the month, 120. There was a decrease under the 
three chief heads, as well as in the amount expended 
on dispute benefit. The weekly cost of all benefits 
was 763/. 8s. 10d., or about 104d. per member 
per week. The aggregate balance in hand was 
91,4767. 13s. 4d.—increase, 1815/. 2s. 3d. Since April, 
1905, the increase has reached 7665/. 6s. The record 
in the returns as to the state of the labour market in 
this branch shows that in 82 places, with 14,610 
members, trade was very good or good, in none was 
it very bad, and only four, with 172 members, were 
reported as bad. 





The report of the Boiler-Makers and Iron-Ship- 
builders is far from satisfactory this month, and the 

osition is such as to befog the officials of the union. 
The total number on all the benefits was 5886 ; last 
month, 5596; increase, 290. Now all this increase, 
and more, was under the head of unemployed, for 
there was a decrease under the heads of sick benefit 
and superannuation, of 64 in the former and of 13 in 
the latter. Under the three heads of unemployed 
there was an increase of 387, and of these, 344 were 
the increase on donation benefit. And yet, it is 
pointed out, riveters were at the time wanted both on 
the Clyde and on the Tyne—two principal centres of 
this industry. The local officials are urged to see that 
benefits are not paid to members when work is to 
be had. The rule is to be put in force to close the 
books in any distrizt where work is in demand, and 
when men cease work for their own pleasure and 
self-indulgence. If malingering takes place in such a 
union as the Boiler-Makers and I[ron-Shipbuilders, 
what may we expect where men are more loosely 
organised, or where there is no organisation at all? 
New members are joining very freely ; there was & 
net increase of 287 last month, after allowing for 427 
out of benefit and for 140 deaths. The former will 
mostly come in again, as the society is almost all 

werful in these branches of trade. There is 4 

ispute at Nottingham, and members are notified to 
keep away until the dispute is settled. A vote of 
the members is about to be taken as to supporting one 
or two candidates of the union for seats in Parliament. 
If the general secretary is chosen, a senior assistant 1s 
to be elected to attend to the office work. If the vote 
be carried, then nominations for Parliament are to be 
invited. A notice to mortgagors is issued as to the 

yments due this month, which is the end of the 
nancial ear in this department of the superannua- 
tion loan fund ; all books and insurance receipts are to 
be sent in for the pu of auditing the accounts to 
the end of the financial year. 











There is a material improvement in the carpenters 
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and joiners’ branch of the building trades, there being 
1000 fewer in receipt of unemployed benefit than in 
the same month a year ago. But there is this set-off : 
there are 3000 fewer members in the union to sustain 
the burden. This decrease of membership is due to 
two causes: the long spell of bad trade, and the increase 
by levies of the contributions of members by reason of 
the large number in receipt of benefit. A further 
effort is to be made to meet the largely increased ex- 
penditure, and the consequent depletion of the funds. 
The number of unemployed at date was 3014; on 
sick benefit, 1550; on superannuation benefit, 1864. 
The history of the decrease of funds is given since 
1903, the report thereon being issued in the August 
report for 1904. But since that date the decrease has 
been going on until there is still a serious deficit. 
There are altogether fifteen places where disputes are 
on, and at two shops in other districts. 





The report of the Operative Cotton-Spinners is 
hardly so favourable as of late as regards employment, 
but there is a kind of suggestion of possible malinger- 
ing. The total number on the funds was, it is stated, 
sufficient to supply nine modern mills, the proportion 
to the total being a weekly average of 4.43, as against 
3.71 in the same month a year ago. The secretary 
says :—‘‘ How many of this number were entirely out 
of work I cannot tell, but steps will shortly be taken 
for ascertaining how many are on the funds through 
accidents, by temporary stoppages, and by out-of-em- 
ployment proper.” There was an increase of sixty- 
nine full members in the month, but a decrease of 
forty-nine in the number of piecers, so that the net 
gain was only twenty. The decrease of piecers is com- 
mented upon as extraordinary, seeing that there was an 
increase in wages, and trade was good. The united 
membership was 16,381—a gain of twenty in the month, 
and of 1658 during the last twelve months. The total 
number of dispute cases dealt with in the month was 
33 of various kinds ; in the previous month, 30; same 
month a year ago, 22. These were arranged mutually 
by the officials or the joint committee. There were 
29 compensation claims sent in to the employers— 
previous month, 22; same month a year ago, 19; the 
total since the Act came into force has nm 1442. 
There were also 54 accidents to members reported 
from the branches—previous month, 57; a year ago, 
44. One only was sufficiently serious to be placed 
under the treatment of the Association’s specialist. 
The financial gain in the month was 1075/. 103. 10d. 

There are indications of a revival in the iron and 
steel trades, which may become active at an early date, 
probably at or before the next quarterly meetings. 
‘he engineering trades in Lancashire are much busier; 
the proportion of unemployed in the Manchester and 
Liverpool districts is reduced to 2.5 per cent., as com- 

ared with 57 per cent. a year ago. In the Oldham, 

3olton, Blackburn, Burnley, and other districts the 
a a was 1.9 per cent.; a year ago, 5.3 per cent. 
a the Midlands the proportion was only 1.3 per cent. ; 
a year ago, 4 per cent. This represents a great in- 
crease in the demand for material. 





There had been, and still is, a great revolt among 
the East End of London sweated industries, parti- 
cularly in the clothing trades. Some 10,000 or 11,000 
workpeople are reported to be out on strike, and others 
are joining in the revolt at date of writing. It is said 
that this is mainly the result of the sympathy evoked 
by the Sweated Industries Exhibition. The strikers 
are against the sweaters rather than against the original 
employers — the clothing firms. It is not a case of 
Egyptian or Gentile taskmasters, but of Jewish task- 
masters, those of their own blood, race, and religion. 
There may be racial, social, or political reasons for 
the system ; but there it is.in all its revolting cruelty 
in East London. 


The Grand Committee dealing with the Compensa- 
tion Bill continue to harass the Government by 
pars | the provisions of the Bill; even the con- 
cessions by the Home Secretary do not suffice, and 
they also are extended. In the case of shop-assistants 
there is now no limit as to number employed, although 
three was proposed by the Government. If the Bill 
as amended pass into law, there will be an extension 
of insurance ; and it is to be hoped that by the large 
inclusiveness of the measure, such insurance will be 
at reasonable premiums, so that all may insure with 
satety at cheap rates. The chief limit now imp 
is that those employés with salaries above 250/. a 
ear will be left outside its scope. 


tA 





The relations between the master printers of London 
and the Printing Trades’ Federation developed into 
an acute stage at the close of last week, the question 
eing whether or not there should be a general strike. 
he dispute originated between one firm and the 
achine-room hands, when the latter came out on 
rike. The firm thereupon gave a fortnight’s notice 

the compositors. The London Society of Com- 


positors then gave notice to the Master Printers’ Asso- 





ciation that unless the firm reinstated the members 
dismissed, measures would be taken to call out all 
the members of the union in a general strike. At 
date of writing the position is acute. 


The Tin-Plate Conciliation Board has resolved to 
continue the rates of wages agreed upon for another 
ear. This rather indicates that the decline in this 
industry is regarded as temporary, and that a revival 
may again set in. 





The decision of the House of Lords not to interfere 
with the Bill for abolishing the property qualification 
of magistrates is another concession to the great indus- 
trial community. Working men can now sit on the 
bench with the squire, the parson, and the wealthy 
employer. But surely there ought to be some guarantee 
of suitability and qualification. The position is one 
that requires a knowledge of the law and of its 
administration. 








THE ECONOMY OF LOCOMOTIVE BO!LER- 
COVERINGS. 

From time to time there have been published the 
results of elaborate laboratory trials on the efficiencies 
of non-conducting materials for boiler-coverings, &c. 
Though some of these have had especial reference to 
the protection of locomotive boilers, it is doubtful if 
any tests have been so interesting, or so conclusive in 
their lessons, as those which formed the subject of a 
report drawn up by Professor Goss in 1898, for presen- 
tation to the Western Railway Club of Chicago. The 
results were subsequently summarised by Mr. Robert 
Quayle, of the Chisege and North-Western Rail- 
way, and have recently been published in pamphlet 
form by Bell’s Asbestos Company, Limited. This 
report escaped our attention at the time it appeared. 
It is not our custom to publish accounts of experiments 
so long after the event, but in this case they are so 
interesting, and so exceedingly practical, that we 
break through our rule, and lay a short recapitulation 
before our readers. As far as our memory serves, no 
such experiment was ever made before. There have been 
workshop and laboratory tests, but in these investiga- 
tions service conditions were aimed at, and, this end 
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Miles per Hour 
having been fairly attained, the figures and deductions 


(9386) 


embodied in the report are well worth the considera- 
tion of those responsible for, or interested in, the 
economy of locomotives. 

Throughout stress is laid on the fact that no attempt 
was made to realise the scientific accuracy possible in 
laboratory tests and trials. The names, however, of 
Messrs. W. H. Marshall, F. M. Whyte, and Professor 
W. F. M.. Goss, under whose superintendence these 
experiments were conducted, are in themselves suffi- 
cient guarantee of their reliability, and of the value of 
the conclusions drawn from them in the report. 

The coverings used were of compounds and plasters 
of asbestos or magnesia. There was no intention of, 
neither was any attempt made at, determining the 
relative values of the compositions, the object of the 
trials being purely that of arriving at results anent 
the relative efficiencies of unlagged and ed boilers, 
under service conditions. The tests were divided into 
two sections —namely, ‘‘standing” and “running” 
trials, by which arrangement fairly conclusive data 
were obtained under all such conditions as are 
ordinarily met with in service. ; ‘ 

The methods employed in conducting these trials 
may be briefly set forth. An engine with a boiler of 
moderate size was chosen, and coupled to an engine 
under steam in such a way that the boiler on which 
the trials were to be conducted could be supplied with 
steam from the second engine. No fire was put into 
the trial boiler, and in order to — ainst cold 
draughts and eddies, which might lessen the value of 
the results, the grate was bricked over, and the smoke- 








stack closed with a wooden cap. There was prac- 
tically no water in the trial boiler. The results are 
based on the actual water of condensation collected 
from the trial boiler, and measured. There is no need to 
enter here — details either of the simple apparatus 
used or of the means adopted for obtaining the read- 
ings; the methods were practically those of the labo- 
ratory adapted to road work, and will suggest them- 
selves to all conversant with the carrying out of 
engine trials. In the running tests the trial boiler 
engine was in front, pushed by the other, so that con- 
ditions of wind currents, &c., were similar to those 
encountered in actual train-working. During the 
running trials, out over a 72-mile Tength of road 
and return, sundry stops had naturally to be made 
for traffic, permanent-way gangs, &c. The times 
occupied in these were added together. This portion 
of the trip was treated as ‘‘standing” trial on the basis 
of the figures obtained from the standing trial made in 
the locomotive yard. These subtracted from the re- 
sults of the ae trip give the actual running figures. 

The boiler used was that of a standard Chicago and 
North-Western Railway 4.4.0 engine, of 1391 square 
feet heating surface, and of 52 in. diameter. The 
total exterior surface of the boiler, or, in other words, 
the radiating surface, was 358 square feet. This was 
lagged and covered in accordance with accepted 
American practice, which resulted in 219 square feet 
being covered with non-conducting material, the re- 
mainder, such as the back head of the boiler and 
— of the sides of the fire-box, &c., being bare. 

hus only 61 per cent. of the total surface was protected. 

The results, with regard to steam pressure, atmo- 
> pea temperature and speeds, have been reduced to 
the common basis of working under conditions of a 
steam pressure of 150 lb. per square inch, atmospheric 
temperature of 80 deg., and, for the running trials, a 
speed of 28.3 miles per hour. These standards were 
chosen by reason of the fact that the mean results of 
the trials approximated to these figures, and that, 
therefore, but little correction was needed. During 
the trials pressure and speed were maintained as 
er uniform as possible. It was not, however, 
found possible to allow for differences due to varia- 
tion in velocity and direction of the wind, and also, 
though in a less degree, to differences in connection 
with the thickness of the non-conducting coverings 
tested, and the report was presented without correc- 
tions for these. f these two, the climatic conditions 

revalent at the time of the trials were, on the whole, 
avourable. The time of year was August, no rain 
occurred during the trials, and the winds were not 
strong. The running trials being conducted over a 
length of road out and home, the unfavourable con- 
ditions of one-half of the trip were in most cases offset 
by more favourable circumstances of the other portion 
of the trial. 

Any unreliability of result, due to difference of 
thickness of the respective non-conducting materials, 
was considered to be practically negligible, as great 
care was taken to obtain coverings of the same thick- 
ness, efforts which appear to have been successful 
in all but two cases, the difference even in these 
being but slight. It may be taken that the thickness 
of material was, in all cases, sufficient. Had the 
thickness been less, the results would probably have 
shown greater divergency, one from another. 

Tests having been taken with the boiler bare, the 
results of the covered-boiler trials were reduced to this 
base. In other words, if the efficiency of the bare boiler 
was taken as 0 per cent., the efficiency of a covering 
saving all this heat from being lost would be 100 per 
cent. 

In all nine trials were made, each trial consisting of 
astanding and arunning trial. The first trials were 
with the boiler bare, and the other trials, B to G, 
were with the boiler covered with six different non- 
conducting materials. Two tests were given each to 
the materials designated by letters D and i on account 
of slight moisture having been found, after the trial, 
under the lagging. This moisture was proved, how- 
ever, to be merely driven out of the material, which 
in these cases appears to have been slightly hygro- 
scopic in character. 

he figures in the accompanying table, compiled from 
tables in the report, are significant and well worth 
attention :— 
| Bare 
| Boiler} F2 | @ 


Designation of 
Covering. 


Standing test: lbs. of! | 
steam condensed) | | 
per minute --| 6.78 | 2.63 |3.42 | 2.91 |2.80 3.52 |3.04/8.22 | 3.08 


Ditto average 
Running test: Ibs. of 
steam condensed 


B. | 0. | Dy. De | F). 





3.07 








per minute 14.2 |5.68/5.47 5.08 5.84 |5.21 5.29 /6.80| 5.70 
| 4 
Ditto average! a | 5.38 
Running test: effi- 
ciencies ° 0 /60.2 31.7 64.8 42.€ 33.6/62¢ 52.8 60.1 
62.8 


Ditto average! 
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The average efficiency given by the eight tests, B to 
G, is 62.3 per cent., proving conclusively the value of 
non-couducting coverings. 

When it is remembered that only 61 per cent. of 
the radiating surface was protected, so great a saving 
is noteworthy, and figures such as these should encou- 
rage engineers to pay attention to the losses due to 
unprotected surfaces, with a view to their greater 

revention. It would be erroneous to conclude 
rom these figures that, were the whole boiler 
covered, the efficiency would be 100 per cent. ; but, 
nevertheless, everything points to the advantages to 
he gained by efficiently protecting as much of the 
boiler as is practicable. 

If, in connection with the boiler on which the trials 
were carried out, the radiation losses are reduced to 
horse-power, the following approximate figures are 


obtained :— 
Boiler Covered 
Boiler to Extent of 
Bare. 61 per Cent. of 
Surface. 


Locomotive at rest under 

test conditions... . 12h.-p. loss 4.5 h.-p. loss 
Locomotive running at 

28.3 miles per hour, 

under test conditions... 25h.-p. loss 9 h.-p. loss 

Radiation losses, therefore, on an unprotected boiler 
are very considerable even when tantien, and when 
running may amount to as much as 10 per cent. of the 
total power of the engine; the advantages of 

rotecting are obvious, Even the losses of a covered 
boiler uced to £ s. d. would, on a year’s working, 
show large figures, and the perfecting of non-conduct- 
ing covering for all the locomotive stock of a large 
road would result in an appreciable reduction of heat 
losses. 

Based on American conditions of locomotive work- 
ing, the report concludes that an increase of efficiency 
of the covering of 1 per cent. will produce a saving of 
about 6 dols. per annum. 

Though not conducted with this end in view, these 
trials seem to point to an increase in radiation at 
increased speeds. For instance :— 

At Rest. At a per 


Radiation loss of un-) 6.78 lb. of steam 14.2 Ib. of steam 


covered boiler... per minute. per minute. 
Radiation loss of | 3.07 lb. of steam 5.38 Ib. of steam 
covered boiler per minute. per minute. 


If these are taken as points on curves represented 
by straight lines, on the assumption that the relation 
of rate of radiation to s is a constant ratio, and 
if the curves be plotted with pounds of steam con- 
densed per minute as ordinates, and miles per hour as 
absciss, the diagram on the preceding page is obtained, 
which would lead us to expect that an uncovered 
boiler at 80 miles per hour would condense 28 lb. of 
steam per minute, and that a boiler covered to the 
extent of 61 per cent. of its total surface would realise 
a loss of only 10.75 Ib. 

The effect of changes of atmospheric temperature 
is also interesting. Summer weather prevailed at the 
time of the tests. For each reduction of 10 deg. in 
temperature the radiation losses may be expected to 
increase 10 per cent., and this, under severe winter 
conditions, would amount to large figures. Again, it 
was calculated that each 101b. increase in the pressure 
per square inch would result in an additional 1.6 per 
cent. loss ; and as the tests were carried out on a boiler 
of what is, in modern practice, low pressure, actual 
working losses may be considerably above the figures 
here given. 

With slab-frames, and the protection in England of 
other parts of the boiler am ~ left bare in American 
practice, boilers in this country would be likely to 
show less loss than those of American engines. 

While, therefore, not determining the most suitable 
material for non-conducting grr te the report gives 
emphasis to the contention that boilers should be 
thoroughly well protected; and the figures go to 
prove that—with, of course, the adoption of suitable 
means to facilitate shed-work, &c.—the cost of such 
covering would be easily and quickly repaid. 








New Inon-Ort Beps.—During the past few weeks 
extensive developments have been taking place at the 
Lindal Moor iron-ore mines, near Ulverston, and dis- 
coveries of new beds of ore, some of which are of con- 
siderable magnitude, have beer made. The ore is stated 
to be of good quality. The inflow of water into these 
mines has always proved a drawback to mining operations, 
and negotiations are proceeding for laying down modern 
electrical pumping apparatus, at a cost of about 30,000/. 





InsTITUTE OF MARINE ENGINgERS.—On Saturday after- 
noon, June 16, a visit was = to the National Physical 
Laboratory, Bushey Houee, by a number of the members 
of the Institute of Marine ineers. The party was 


shown over the different departments by Dr. Glaze k 
and his assistants, who explained to the visitors many 
of the interesting processes and pre gage carried on 
there. The trouble taken by the s to make every- 
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In the new naval construction works at Dalmuir, on 
the Clyde, of Messrs. William Beardmore and Co. 
Limited, there is probably the finest existing collec- 
tion of modern machine-tools, and several of these we 
hope to illustrate. The powerful and massive vertical 
boring-machine, made by Messrs. Hulse and Co., 
Limited, illustrated on this page, represents the most 
modern type of design and construction for this class 
of machine. It is specially adapted for boring and 
facing marine-engine cylinders, heavy crank-webs, 
propellers, steel rotor cylinders, &c., and is of large 
capacity ; the distance between the uprights being 
12 ft., and the depth from cross-beam to top of table 
10 ft. 6 in. 

The uprights are securely keyed and bolted to the 
bed and to the cross-beam, and are provided with tee- 
slots on the inner sides, so that a cross-stay may 
be fitted. The bed is very deep, and is provided 
with three wide bearing surfaces for the purpose of 
adequately supporting the table, which is 8 ft. square. 
This is arranged to travel quickly by power, so that 
the work to be operated upon may be placed directly 
upon it and then traversed rapidly under the spindle 
of the machine, a fine hand adjustment being provided 
for finally setting the work. 

The a is by means of a 20-brake-horse-power 
variable-speed motor, made by Messrs. Vickers Sons 
and Maxim, of Sheffield, mounted on the cross-beam, 
the controlling switches being placed conveniently for 
the operator. 





thing as clear as possible was much appreciated. 





geared headstock, the three gear-changes, combined 


The motor drives through a triple- | be 


with the variations of motor speed, giving the boring 
bar a range of from 4 to 16 revolutions per minute. 

The spindle, which is ,of hard steel, is 10 in. in 
diameter and about 14 f& long, and is driven by 4 
long tube which rotates with it, so that the only wear 
to which the spindle is subject is that due to the 
vertical sliding movement through the tube. The 
spindle has a vertical feed of 7 ft., eight changes of 
self-acting feed motion being provided. The spindle is 
accurately counterbalanced, and may be adjusted verti- 
cally by hand, or rapidly by power, so that no time is 
lost in getting the cutters to the work. The hand- 
levers controlling all these motions, and the hand-wheel 
controlling the spindle, are all placed conveniently to 
the hand of the operator, rendering the machine very 
easy of manipulation. All the gearing is machine-cut. 
Efficient means of adjustment and lubrication are pro- 
vided, and the machine embodies all the most modern 
and efficient means of boring heavy work both accu- 
rately and rapidly. 








“Tron Ace” Drrecrory.—The tenth annual edition 
of the Iron Age Directory has just been published, and 
contains a classified index of goods manufactured by ad- 
vertisers in the Jron Age, which paper has for about fifty 
years been the ised organ of the American meta! 
trades and industries. The present edition of the Direc- 
tory is an improvement on previous ones, and is got up 
in a very handy and convenient form, the classification 
ing good. It is published by the David Williams 
Company, New York, the price being 25 cents, 
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Compitep sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

ea ‘ions may be chained at the Patent Office, Sale 

ranch, 25, — Buildings, Chancery-lane, W.C., at 
the engage of 

The date of advertisement of the guveionse of a Complete 
Specification is, in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the nce of a Complete i ion, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grow mentioned in the Acts. 


ELECTRICAL APPARATUS. | 


11,494 W. Hamilton and Ferranti, Limited, Hol- 
linwood. Electricity Meters. {1 Fig.) June 1, 1905.— 
This invention relates to sealing devices for electricity meters, in 
which a dise or body of other form revolves in a chamber contain- 
ing mercury or other liquid. The invention consists in providing 
a sealing cylinder surrounding the spindle and sliding in contact 
with the mercury chamber, or a part attached thereto, and adapted 
by spring means to come in contact with a surface fixed to the 
spindle, and thereby during transit seal the chamber in which 
the disc or the like revolves, and raise the bottom pivot from the 
jewel. In g the invention into effect, ding to one 


the like, to the ~ y 3 and to the end of this bearing arm, ; 


“ENGINEERING” ILLUSTRATED PATENT | that 
RECORD 


is, the end which is away from the brush-spindle, the 
brush-holding arm 5 is pivoted. In this form the yn 
extends downwards, and in a direction away from the 

itself. The brush-arm 5 extends from the end of the bearing 
arm upwards over the brush-spindle 3 and on to the extremity 
to which the brush 7 is attached. A helical epring 9, extending 
from a lug on the bearing arm 1 or its collar to an adjusting 
screw on the brush-arm, provides the n pressure. The 
pivot connecting the brush-arm and the ing arm may be 
provided with a nme 99 | device of any convenient form. The 
carbon block or brush 7 instead of being gripped in the jaws of 
the holder directly, as in the ordinary forms, may be made 
wedge-shaped at its clamping edge, so that it may be fitted with 
& copper wedge-shaped conducting clip 14, which latter is gripped 
within the jaws of the brush holder. clip may conveniently 
be made of a strip of copper bent into a shape roughly resembling 
an inverted (J, and to it a flexible lead or connection 15 may be 
attached in any convenient way. An adjusting screw 17, moving 
in a direction normal to the plane of the central of the clip, 
serves to make a tight connection by wedging the limbs of the 
U-sha) = between the carbon block and inclined jaws on 
the holder. By this means the holder is wp mene from forming 
a part of the circuit, the current being led through the flexible 
connection attached to the clip. (Sealed May 1, 1904.) 


7721. The Pheonix Dupes equtastaring Com- 


pany. —y and W. , Bradford. 
ingle-Phase Motors. (2 Figs.) May 11, 1905.—This in- 
vention relates to single-phase motors of the induction type, 


and it has for its object an improved construction, whereby a 
good starting torque may be obtained. There are several methods 
at present known of starting induction motors of the class above 
mentioned. Of these methods some are mechanical, whilst 
others depend upon electrical actions, such as the *‘ splitting of 
the phase” on the stator or rotor, or the starting of the rotor by 





modification as applied to a meter of the type described in the 
specification of Letters Patent No. 21,027, of 1903, a central tubea 
projects above the mercury chamber and surrounds the spindle b 
of the rotating part of the meter. On this tube slides a sealing 
cylinder in the form of two tubes, one within the other. The 
outer tube is provided with an inwardly-projecting flange, between 
which and the lower end of the inner tube is placed packing to 
prevent leakage of mercury between the central tube and the 
sealing cylinder. The sealing cylinder is pivoted on a lever f 














mse) 

pressed upwards by a spring g ; the pressure of the spring g causes 
the upper surface of the cylinder— which surface is preferably 
rounded—to bear against the lower surface of the balance-weight 
k of the spindle, thus sealing the mercury chamber and lifting 
the spindle from its lower bearing / and pressing up against a 
centrally-placed stop. A screw m is provided bearing on one end 
of the lever carrying the sealing cylinder. Turning the screw m 
in one direction forces the lever f down against the action of the 
spring g, taking the sealing cylinder and balance-weight k out of 
contact, and thus liberating the meter spindle. This is required 
when it is desired to measure current. On the other hand, for 
transit the screw is turned in the opposite direction, allowin 
the spring to raise the-lever and asey the sealing cylinder an 
balance-weight into contact, and raising the meter spindle with 
sufficient force, depending on the strength of the spring fitted. 
The operator cannot by putting great force ep th: screw damage 
the top bearing of the spindle. The chamber x is thus closed, 
preventing leakage of mercury, and the Bottom pivot and jewel 
taken out of contact, preventing damage to the jewel. (Sealed 


May 10, 1906.) 

2098. J. W. Burleigh, Taunton. Brush-Holders. 
{10 Figs.) February 2, 1905.—This invention relates to brush- 
holders, by means of which the arm holding the carbon block can 
not only be pivoted more closely to the commutator, but be made 











capable of adjustment in a direction parallel to the ao ay pass- 
ing through the point at which the centre of the carbon block 
touches the commutator. In one form of the invention a bearing 
arm } is attached, as, for example, by means of a split collar or 








pulsion ; in the latter case a commutator and brushes are 
necessary. All of these methods have drawbacks. According to 
the present invention, the starting is effected in a satisfactory 
manner by means which avoid the principal drawbacks of the 
methods now in use. According to this invention, there are 
three distinct parts of the machine. In one construction there 
isa fixed stator a wound in any desired way, and inside said 
stator are two rotors b, c, the firet of these embracing the second. 
The first rotor b is connected to the shaft n, whereby the work 
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is to be done, and the second rotor c runs freely on suitable 
around the shaft. The first rotor preferably has slip- 


ints on the winding, and which 
are jpted to be gradually short-circuited through rheostats as 
the first rotor is brought up to . The second, or free, rotor 
ce may have simply a squirrel-cage winding with no external 
connections. In starting up such motor, the first rotor D is 
left in open circuit, and the second rotor c is set in revolution 
by any suitable means, mechanical or electrical. A very slight 
amount of power will suffice to effect the necessary starting, as 
the second rotor does no external work. When the second 
rotor has attained the desired speed it will produce a revolving 
field, in which, of course, the first rotor lies. This latter may, 
therefore, now be up in the usual manner by cutting out 
resistances until its windings are short-circuited, whilst the 
rotating field, due to the second rotor, will ensure that the first 
rotor shall start with an excellent torque. Finally, the two 
rotors will be revolving together or practically so ; that is to 
say, with little or no movement between them. (Sealed April 26, 
1906.) 


bearin; 
rings connected to suitable 
a) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


11,339. Sir W. , Whitworth, and Co., 
Limited, and W. G. Wilson, Newcastile-on- 

Throttle-Valves. (7 Figs.) May 30, 1905.—It has before been 
proposed to regulate the supply of gas, or the like, to the engine 


//\\8 
mul jit 





by the throttle-valve, consisting of two co-axial cylinders having 





similar them, the two ports exactly 
with each other when the maximum supply is required. Accord- 
ing to this invention, two methods are provided for adjusting the 


effective size of the port—namely, by moving one cylinder axially 
relatively to the other, and by rotating one cylinder relati to 
the other. Preferably the two movements are given b: 
es ; thus, for example, the longi: 4 
ven by a treadle, and 
ernor, or vice versd. a is the ve 
valve. In this figure the valve is fully open, so that the 
ports in the valve and casing coincide. c is an arm one a 
treadle, and engaging with a groove cut partly round the valve 
spindle. d is an arm fixed to the valve — and operated by 
hand, by wire ¢, as shown in Fig. 2. The advan et me oN 
ment is that a much finer adjustment can be o! ed than with 
a single movement, and this is especially the case when the valve 
is nearly closed. Thus at very low speeds a mere crack along one 
side of the port is open, and to halve the area of this opening by 
halving its width uires an almost imperceptible movement, 
which is extremely difficult to give, whereas to halve it by halving 
_ requires a considerable movement. (Sealed May 3, 
1906. 


8534. Limited, Soho, and J. Robson, Jun., 

(3 Figs.) April 20, 1905. 

The object of this invention is to provide a gas- ucer used in 
connection with gas-e 


is produced. The ies ts ak Gia lee 


generally called suction gas-producers, although they may be 
worked by pressure instead of suction, and these, as hitherto 
made, have, in cases where the presence of tar in the gas has to 
be avoided, necessitated the use of fuel containing but little 
tarry matter, such as anthracite coal. According to this inven- 
tion, the oe is arranged so that air with moisture 
is passed down through the burning fuel continuously whilst the 
prod is in operation ; and the water-chamber 8, through which 
the air passes to take up moisture on its way to the fuel, is 
arranged at the lower part of the producer, so that it is subjected 








to the heat of the lower, and hottest, part of the burning fuel, and 
of the escaping gases, the temperature of which it therefore 
lowers. Pipes 17 and valves 18 are provided by which the moistened 
air is conducted to the upper part of the combustion chamber 1. 
The incandescent fuel, being in contact with the vapour chamber 
8, heats the water in the said chamb ficiently to prod 

steam, or water vapour, to be taken up by the air as aforesaid, 
and, as the moistened air pam downwards, whilst the green fuel 
is admitted at top, and is incandescent below, the tar in the fuel 
will be slowly distilled as the fuel becomes ually heated in its 
passage downwards, and this distilled tar, in passing downwards 
through the incandescent portion of the fuel, will be decomposed 
and converted into fixed gas before leaving the producer. The 
escaping gas will also with some of its heat to the vapour 
chamber 3. (Sealed May 17, 1906.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


46064, L. F. 4 414 ¥. maqeey. Manchester. 
Pneumatic-Power ers. (5 Figs.) March 6, 1905.— 
According to this invention, in order to afford a simple and effi- 
cient means of holding the tup or hammer-head of a hammer 
upon or away from the anvil, or an article thereon, besides the 
pump used to effect the supply and exhaust of air for the ordinary 
working of the tup or hammer-head, a separate supply of air or 











means to exhaust air is provided, in order to hold the tup or 
hammer-head upon or away from the anvil, or an article thereon, 
and in this eg a source of ~ « eee pees _ air, 
may, mage n large hammers, su n the 
quntitios endl 0h the pressures, or 00 obtain the oa ion re- 


quisite for the different operations to be performed by the hammer, 
in a better and more convenient and economical manner than 





been possible in pneumatic power-hammers as hitherto made. 
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According to one method of carrying this invention into effect there 
is provided a source of air for holding the tup or hammer-head of 
@ pneumatic-power hammer upon or away from the anvil or an 
object thereon, an auxiliary Lary g made to deliver air at a con- 
venient pressure into a reservoir h. By means of valves contained 
in a valve-casing i the reservoir h may be put into communication 
with either end of the hammer-cylinder f, which is then shut off 


mounted on the lower part of the hopper e. They are respec- 
tively attached to chains or the like f, g; each of the chains / 
being connected at the one end to an eye-bolt on each side of the 
door a, on about the horizontal centre or plane thereof, whilst 
the corresponding ends of the chains g are connected in a similar 
manner to eye-bolts on the door b. The other ends of the chains 
f are connected to eyes on the upper parts of the door l by rods 
m ted thereto, whilst the corresponding ends of the chains 





from communication with the main pump-cylinder a. If . 
when one end of the hammer cylinder / is shut off from the main 
yump-cylinder a and put into communication with the reservoir 
h, the other end of such hammer-cylinder may be also shut off 
from the main pump-cylinder and opened to the atmosphere. 
Also, if desirable, when one end of the hammer-cylinder / is shut 
off from the main pump-cylinder a and put into communication 
with the reservoir, air may be allowed to from the other 
end of the hammer-cylinder to the pump-cylinder, and not in the 
revcrse direction. (Sealed May 10, 1906.) 


11,341. Sir W. G. Armstrong, Whitworth, and Co., 
Limited. and W. G. Wilson, Newcas' e. 
Friction Clutches. (2 Figs.) May 30, 1905.—This invention 
relates to clutches which consist of a number of parallel plates, 
alternate plates being fixed respectively to the two moving parts, 
all the plates being pressed together when the clutch is put into 
action, and the object of the invention is to prevent the plates 
from binding together. For this purpose the plates of either one 
or both series are made in one piece with spring arms, which pro- 
ject from them preferably in a more or less tangential direction, 
the rods supporting the plates passing through the ends of the 





arms, Preferably also adjacent plates of one series are normally 
separated from each other by a distance slightly exceeding the 
thickness of the plates of the other series which lie between them, 
so that the plates are not normally in contact. a and b are the 
moving parts, a, L! arethe plates carried by them respectively. 
These plates are only shown diagrammatically in Fig. 1; it will be 
understood that they are very thin and numerous, The plates a! 
are attached toain any ordinary manner. The arms L2 of the 
plates b! are carried by bolts c, which ey throvgh them, their 
ends being secured to ) and to small discs d. The plates b! are 
separated by washers, which are preferably very slightly thicker 
than the plates a!. (Scaled May 10, 1906.) 


MINING, METALLURGY, AND METAL- 
WORKING. 


26,263. Frodingham Iron and Steel Componz, 
Limited, and M. Man . ham. Blast- 
Furnaces, (2 Figs.) December 16, 1905.—This invention 
relates to an improvement in blast-furnaces with a view to clean- 
ing the bosh-walls thereof. For this pur one or more tuyeres 
are arranged somewhere in the bosh-walls, with its or their nose 
or noses turned to the necessary angle to direct a blast against 
any obstacle that may be likely to form on the bosh-walls, the 
effect of which is to burn away the eaid obstruction and restore 
the furnace to its original capacity and efficiency. a is the 
furnace-hearth, » the bosh-wall, ¢ the ordinary radial tuyeres 
delivering the blast into the hearth, and d the blast main supply- 
ing blast to the tuyeresc, e represents a tuyere arranged in a 





convenient position in the bosh-wall ), with its nose placed at an 
angle to cause the blast to blow tangentially into the furnace. 
The coolers, which are of ordinary construction, may be built 
into the bosh-wall at an angle as shown at /, in which case the 
tuyere e is made of the ordinary shape, and fits the mouth of the 
cooler in the manner well understood. If desired, however, the 
coolers my be built into the furnace radially, as for the ordinary 
tuyeres c, in which case the nose of the tuyere will be at an angle 
to the body thereof. The bosh tuyeres may be supplied with blast 
from any suitable source, but a convenient arrangement is shown 
in which a supplemental blast main d!, receiving ite blast from 
the main d, is connected with \he'tuyere e. (Sealed May 10, 
1906.) 
RAILWAYS AND TRAMWAYS. 

21,274. G. H. Sheffield, Mewvengiin-ce Type. and 
J. D. Twin Ww, Hexham. Hopper - Wagons. 
(4 Figs.} October 19, 1905.—This invention relates to railway 
hopper-wagons having sliding-bottom doors. The object of the pre- 
sent invention is to enable the doors to be led from points of 
connection in the same plane, the e during the opening of the 
doors when the greatest stress is required pane soestoany a 
central plane through the doors, the latter being thereby caused 
to travel without tendency to tilting and jamming. The invention 
consists in attaching the doors to two separate sets of non ess 
chains or the like, one end of each chain being connected to the 
lower or central part of the adjacent door, and its other end to 
the upper or other suitable part of the farther door, so that when 
the chains are operated the doors are caused to travel to or from 
each other in a ccmparatively easy and effective manner. The 
two doors a, b are provided with guide-whcels running on guides 


g are connected in a similar manner by rods n to eyes on the door 
a. The chains pass over sprocket wheels 0, py, mounted on cross- 
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shafts q, 7, the latter having worm-wheels also mounted thereon 
and driven by worms on a longitudinal shaft ¢, which can be driven 
from either side of the wagon through bevel gears u and operating 
shafts v fitted with hand-wheels. It will thus be understood that 
when the sprocket wheels 0, p are rotated in one direction the 
doors will travel outwards to open the hopper to discharge, and 
when the sprocket-wheels are rotated in the opposite direction 
the doors travel together and close the hopper. When the doors 
are opened the pull is exerted on the two doors in one plane. 
(Sealed April 26, 1906.) 


3184. Siemens Brothers and Co., Limited, West- 
minster, and C. F. Jenkin, Stafford. Controlling 
Electric Trains. (5 Figs.) February 15, 1905.—The present 
invention relates to an improvement on that described in Speci- 
fication No, 2864 of 1905, whereby the tactors are arranged 
to close and open one after the other in a definite sequence until 
the motor is connected with the step of the transformer corre- 
sponding with the position into which the master controller has 
been turned. The rate at which the contactors follow one 
another in operation is governed by a governor switch which 
opens the operating circuit as soon as the motor current exceeds 
a predetermined value, and thus prevents the next contactor 
closing until the current falls again. Thus the master controller 
may moved at once into the desired position, and the con- 
tactors will be operated automatically in proper sequence as 
fast as the governor allows, Current from the main line passes 
from trolley @ or otherwise through the primary winding / of 
the transformer to earth or return rail b, there being a main 
switch e to close the circuit. The secondary winding g of 
the transformer is connected in sections, in this case four, 
through suitable contactors, with the field ¢ of the motor. 
In the present instance there are eight of these contactors 2!, 22, 
23, x4, 25, af, a7, 28, two for each section, one of which, the first 
to close, completes the circuit of the section through a resistance 
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k, l, m, or n, while the other, which subsequently closes, short- 
circuits the resistance. The secondary circuit is completed 
through areversing switch h! and the armature d of the motor. 
The members of each pair of contactors belonging to one section 
of the secondary winding are arranged in parallel in the same cir- 
cuit. This requires four train wires and four stops on the 
master controller. The contactors are provided with a number 
of additional contacts. These are concerned in the automatic 
operation and the interlocking of the switches. Suppose, for 
example, that the master controller has been turned into the 
third position, whereby the third and fourth train circuits are 
supplied with current. Contactor 2° is first operated, where- 
upon it closes a circuit through contactor 27, Contactor 27, 
being thus operated, breaks the circuit of contactor from 
the third train wire, so that contactor 2 is operated, where- 
upon the circuit of contactor 27 is broken and the latter 
drops, determining the completion of a circuit through the con- 
tractor 25, so that 2° is operated and the train is now running 
with the full voltage of the second section of the secondary wind- 
ing. A precisely similar of mov ts occurs if the 
controller is turned into any other position in the first instance, 
and it will be noted that as soon as a tactor is operated, that 
immediately preceding it drops, and that no contactor can be 
operated unless the last but one preceding it has already dropped, 
80 that short-circuitingis prevented. (Sealed May 3, 1906.) 
15,059. J.8. Warner, Forest Gate. Trucks. 
[17 Figs.] July 21, 1905.—This invention relates to radial trucks, 
and has for its object te provide oe means for connecting 
the axles and vehicles in order to reduce the friction between the 












































parts when the wheels move relatively with the vehicle frame, 
and at the same time to cushion the movement. a is the upper 
part of the truck frame, upon which the body of the vehicle rests, 


and b is the lower part of the said frame, this frame } being - 








formed with yokes c, within which extend the axle- boxes / 
carrying the axle and mounted in the sub-truck frame, which is 
pivoted in the truck frame ab. Each of the axle-boxes d has 
placed upon its upper side, and extending across the same, a plate 
h, the plate A being provided at each end with a horn or bearing 
projecting laterally from the axle-box, and at such an inclina. 
tion thereto that their longitudinal axes when continued would 
intersect at the aforesaid pivotal centre. Upon each of the 
bearings or horns there is freely suspended a link j, having at its 
lower end a h k supporting a washer, upon which rests the 
lower end of a spiral spring m; the upper end of these springs 
support the frame b, so that the weight of the vehicle is trans. 
mitted from the truck through the springs m, m and links |, j 
to the axle-boxes d of the vehicle. With this construction it 
will be seen that, when the vehicle is entering and running on a 
eurved track, the wheels can at first move laterally relatively 
with the frame } with a minimum of friction, owing to the link 
suspension, the upper ends of the links moving through circular 
arcs around the pivotal centre, and the links assuming an in- 
clination which varies with the radius of curvature of the track. 
(Accepted March 7, 1906.) 


SHIPS AND NAUTICAL APPLIANCES. 


6147. C. D. Doxford, Sunderland. Turret Vessels. 
(1 Fig.) March 23, 1905.—This invention relates to vessels of 
the turret type, in which the turret A is in the form of a con- 
tinuous girder somewhat narrower than the breadth of the 
vessel], and extending over the whole or greater portion of the 
length of the vessel, and providing a longitudinal strengthening 
frame or girder at the upper part of the vessel. In carrying out 
this invention the hull is divided into different holds or com. 

rtments by transverse bulkheads B ; the horizontal transverse 
| oon and vertical stanchions at present used in these types of 
vessels are dispensed with. By this means a clear space is left in 
each hold, as illustrated in the drawing, and it is possible to 
stow under hatches lengthy and bulky pieces of cargo, such as 
hitherto have always had to be carried as deck loads, Any parts 
























































of the frame or hull can be strengthened in any desired manner 
where necesary ; for example, specially strong frames or webs C 
and gusset-plates D may be placed at intervals along the side-walls 
E, and large gusset-plates F may be provided in those portions 
where the turret merges into the side-walls of the vessel. Again, 
the frames or the alternate frames may be made heavier or deeper 
than usual, with or without special webs and gusset-plates, or any 
other suitable means may be employed to fortify the walls and do 
away with the necessity for the beams or stanchions which inter- 
fere with the loading, storing, and discharging of the cargo. In 
the case of ’tween-deck vessels, the strong transverse beams at 
the harbour deck, or corresponding level, and the ordinary vertical 
stanchions in the upper compartment of the cargo hold are dis- 
pensed with. (Sealed April 26, 1906.) 


STEAM ENGINES, BOILERS, EVAPORATOBRS, &c. 


2281. S. E. Alley, Polmadie. Valvo Seats and 
Faces. [7 Figs.) January 30, 1906.—This invention has for 
its object to provide simple, cheap, and effective means for per- 
manently securing valve seats and faces in position. Itis applic- 
able to many forms of valve. It may be used when the seat and 
face are of any material comparatively ductile. It consists essen- 
tially in forming upon the back of the valve face or seat a cylin- 
drical web A of rectangular section, and in the valve or chambet 
body a parallel-sided circular groove B, the faces of which are at 
an angle to the axis of the valve face or seat ; that is to say, the 
inner face of the groove is externally-conical, the outer face 
internally conical. The web upon the face or seat is then entered 























into the groove and is forced into it until the back of the face or 
seat abuts the surface of the valve or chamber made to recel\ : 
Thus the cylindrical web is constrained to become conical wil a 
the groove and web and groove conjointly to act as a dov seal, 
firmly securing the valve seat or face in place. The angle o : h 
groove necessarily depends in some measure upon the compara “% 
ductility of the material of the seat or face, and may be : — 
In the examples shown it is 15 deg. to the axis of the seat. aeee 
material of comparatively small ductility is used — a 
drafts may be made in the web or webs, 80 that it may + mo 
readily constrained to the angle of the groove. (Sealed May =, 
1906.) 
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AUTOMATIC CHANNEL STRIP-PUNCHING MACHINE. 
MESSRS. TAYLOR AND CHALLEN, LIMITED, ENGINEERS, BIRMINGHAM. 
(For Description, see Page 848.) 
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LITERATURE. 


The Naval Annual, 1906. Edited b 
and T. A. Brassgy. Portsmouth: 
[Price 15s. net.] 

Tuts year’s issue of the ‘‘ Naval Annual ”— which 

fully maintains the high reputation won by this 

publication—contains the usual features, including 





JOHN LEYLAND 
. Griffin and Co. 





the chapter on ‘‘ Steam Engineering,” which was 
omitted from the last volume. There are also | 
chapters on certain questions that are attracting | 
special attention at the present time ; but this also | 
is in accordance with custom. It will be noticed | 
that Mr. Leyland’s name stands first as editor, 
being coupled with that of Mr. Brassey. This, we 
understand, is due to the fact that Mr. Brassey 
had to leave for abroad during the early stages of 
the preparation of the work. Mr. Leyland has, 
however, been so long and intimately associated 
with the production of the ‘* Naval Annual,” and is 
generally so well acquainted with the subjects 
treated upon, that one might depend the work 
would be well produced, as, indeed, is the case. It 
is pointed out in the preface that the present time 
18 one of critical importance for the British Navy, 





and, indeed, for all navies. The lessons of the 








War in the East, the great advance in battleship 
construction represented by the design of the 
Dreadnought, the radical change in propelling 
machinery due to the introduction of the steam- 
turbine—following on the equally radical change in 
steam-generation represented by the water-tube 
boiler—and the striking revolution in the training 
and status of naval officers, all point to the fact that 
the Navy of the immediate future will differ from 
that of the immediate past in most essential 
features. 

The present issue commences with the usual 
summary of the progress of navies, particulars being 
given of the most important vessels that have been 
brought forward during the year, the most promi- 
nent being a description of the Dreadnought, con- 
densed from our issue of February 9, 1906. Ina 
chapter on the ‘“‘ Attack and Defence of Com- 
merce,” the author, Mr. J. R. Thursfield, very 
rightly points out that it would be foolish to 
attempt to forecast from the depredations of the 
Alabama during the War of Secession what would 
happen to the British mercantile marine during a 
naval war. The Alabama and her consorts preyed 
chiefly on sailing ships, and the strategic disposi- 
tion of the Federal war vessels was so defective 














that the Confederate cruisers had things nearly all 
their own way for many months. ‘‘ The career of 
the Alabama very quickly came to an end when 
effective measures were taken to bring her to book.” 
We are fully alive to the possibility of attack on 
our maritime commerce, thanks largely to the 
threats of those who might have been our anta- 
gonists, and no doubt the Navy would exert 
strenuous endeavours to bring commerce-destroyers 
toan account. We do well to remember, however, 
that this country oe on its mercantile fleet 
for its prosperity, if not for its very existence, 
more than any other nation of past or present 
times. Our ships are so numerous and are concen- 
trated on definite sea routes to such an extent 
that, to an unmolested hostile cruiser, it would be 
‘firing into the brown of them,” as compared to 
the single shots of the Alabama. Mr. Thursfield 
holds that a merchant steamer, unlike the sailing 
vessel, ‘‘can at all times steer for any prescribed 
point of the compass ;”’ but that also applies to her 
assailant. It would, of course, be the duty of the 
Navy to see that no hostile cruiser was unmolested 
for long ; and it is comforting to remember that 
the success of the Alabama was that of a steamer 
preying on sailing vessels. Mr. Thursfield points 
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out the advantage of sail power in combination 
with steam for operations against commerce, as it 
enabled the Confederate vessels to keep the sea 
for long periods; the Alabama once cruising for 
five months without coaling ; but in setting forth 
the difficulties in regard to coal supply by which 
commerce-destroyers would be surrounded he does 
not give this factor due importance. Although 
commerce-destroying, in itself, could never be the 
deciding factor in a t naval war, it would 
doubtless prove a serious matter if two maritime 
wers were closely matched. Whether an enterpris- 
ing and ingenious foe, daring much, could overcome 
all the obstacles to a successful attack on British com- 
merce, which Mr. Thursfield so well puts forth, is a 
matter that experience, we hope, will never prove ; 
but war brings forth so many unlooked-for condi- 
tions that the most specious forecasts are apt to be 
falsified. There is, for instance, that question of 
sail power to which reference has just been made. 
Although masts and sails are absolutely condemned 
for regular war-vessels, a very light fore-and-aft 
rig would enable a steamer to husband her coal, 
only using her steam power when chasing or being 
chased. This is more especially the case in the 
present day of water-tube boilers, in which steam 
can be raised with great rapidity, and turbine 
engines, with their small propellers. The moral, 
of course, is that we must keep command of the 
sea, as Mr. Thursfield implies; and as this also 
applies to all aspects of naval warfare in which we 
may be concerned, the protection of commerce is 
chiefly a sequel to the successful solution of the 
larger problem. 
he chapter on ‘‘Steam Engineering,” contri- 
buted by Mr. G. R. Dunell, deals almost exclu- 
sively with the steam-turbine, the author discuss- 
ing the results of the trials of various vessels fitted 
with this type of motor. Many of the details given 
are taken from our columns, with that acknow- 
ledgment which is always an honourable feature of 
‘* Brassey.” The conclusions as to the efficiency 
of the turbine, from a strategical and tactical point 
of view, expressed by Lord Glasgow in his presi- 
dential address before the Institution of Naval 
Architects, are quoted. The difficulty of making 
comparisons between reciprocating and turbine 
machinery, on account of the absence of indicator- 
diagrams from the latter, is pointed out; and the 
Denny and Johnson torsion-indicator is described, 
and is illustrated by an engraving from our pages. 
The value of low vacuum with steam-turbines is 
also referred to, and the vacuum-augmenter is 
described. 

The Russo-Japanese Naval Campaign is dealt 
with by Mr. John Leyland in a chapter which gives 
a sequent narrative of the operations, such as we 
do not remember having seen before. The author 
has taken pains to collate and compare details from 
all available sources, from the sailing of the Russian 
fleet to its tragic end. As, however, the writer does 
aot attempt to enforce lessons as to ‘‘ the importance 
of efficient gunnery, of the relative value of speed, 
of the right character and distribution of armour and 
armaments, and of other matters,” and as the inci- 
dents of the battle were given in our es at the 
time, there is not much that remains for us to say 
on this section of the work, beyond a recognition 
of the pains evidently taken to collect information 
and the clear manner in which it is presented. 

We now come to two sections of the work which 
present features of a controversial nature, and 
probably, therefore, will be the most read. The 
first is ‘‘The Engineering Question,” and the second 
‘*The Problem of S .” With equal hands the 
editors give s to both sides of each question. 
Mr. Bellairs, whose criticism as an ex-naval officer 
is to be welcomed, attacks the new regulations, 
whilst ‘*‘ Archimedes” defends the recent pro- 
cedure. It is a subject upon which we have 
written a good deal lately, and have already com- 
mented upon some of the points Mr. Bellairs now 
raises, and which he has brought forward else- 
where. We are glad to see that he takes a liberal 
view of the engine-room artificer question ; but it 
is permissible to doubt whether an executive officer 
is in a position to discriminate between the functions 
of an engineer and an artificer. When the un- 
instructed observer sees a number of artificers 
carrying out actual operations of examination and 
repair of machinery he is apt to think that the 
whole matter ins and ends there. He admires 
the skill with which the men handle their tools, 
their knowledge of the way to do things, and 
generally their deftness and mastery of the pro- 





ceeding. Those more experienced know, however, 
that behind these operations there is the directi 
mind of the engineer to set the hand of the 
mechanic to its task. No doubt there are very 
many things that the artificer is capable of deciding 
on his own initiative, and some of the exceptional 
men who have had higher education are engi- 
neers in the true meaning of the term ; but when 
the engine-room artificers, as: a body, are spoken of 
as being the backbone of the engineering branch 
of the Navy, and the engineering commissioned 
officer is ignored, the expression is incorrect, ex- 
cepting in the sense that the artificers are the back- 
bone, and the engineers are the brain. It is a 
subject we have dwelt upon before. 
r. Bellairs lays stress upon the need for speciali- 

sation, and upon training in responsibility and 

wers of self-reliance. No doubt specialisation 
is the keynote for success in occupations demand- 
ing the exercise of the intellectual powers; but 
even if we specialise, we must be complete. Now 
it is laid down on the best authority that a naval 
officer to be efficient must be an engineer ; it is an 
essential part of his equipment. Without engineer- 
ing ability he has, in these days, no more right to 
call himself a naval officer than a man would have 
to call himself a scholar because he could read 
though he could not write. One may specialise to 
a single unit, but one must not try to split the 
unit. 

Mr. Bellairs argues that seamanship will suffer 
if officers are further instructed in engineering. 
We are not of that opinion. In the present day 
seamanship as apart from navigation, chiefly con- 
sists of helmsmanship, and the art of placing and 
securing a vessel in position under the existing 
conditions of waves and weather. The rest is 
engineering ; although that is now as much sea- 
manship as, in the old days, were the setting of 
sails, reefing and furling, hoisting and lowering 
yards, ger! and re-rigging, in the case of 
mishap, and the hundred other operations that had 
to be mastered before a man could call himself a 
seaman. Now we hold that an oflicer in charge of 
the deck would be more likely to bring his sbip 
neatly up to moorings, to judge how he could 
manceuvre her in narrow waters, or place her in a 
required position with regard to another ship, if 
he had effective knowledge of the means of propul- 
sion. It seems to be supposed that because 
the engines are out of sight below decks that 
they can be kept out of mind ; but there are 
instances innumerable in which mishaps have 
occurred through the deck being unable to 
appreciate the exigencies of the engine-room. 

r. Bellairs refers to the fact that imperfect 
seamanship in the Navy has led to a large number 
of groundings and collisions—thirty-six he counted 
in six months; and he intimates that the number 
would be likely to increase if officers are to be 
further instructed in engineering duties. It will be 
seen that we do not agree with this view ; if an 
excessive number of mishaps has taken place, with 
officers so exclusively trained on the upper deck, it 
is an indication that the training is inadequate, 
and that it is time to supplement it. 

The other quality essential to a naval officer, the 
power of self-reliance and habit of command, appa- 
rently is not considered song, hy part of the 
equipment of engineer officers. r. Bellairs tells 
us :—‘‘* The training in responsibility, the powers 
of self-reliance thereby engendered, and the essential 
unity of the Service’ (he quotes these words from the 
Admiralty Memorandum), are impressed upon the 
midshipman by his work as aseaman on deck. There 
he understudies the lieutenants, and handles men 
to take charge of boats, where an error of judgment 
may result in loss of life.” That is very true, and 
so far the system has produced admirable naval 
officers in the past ; but why should not analogous 
training in the engine-room produce similar results ? 
Surely responsibility and self-reliance are qualities 
needed for the charge of engines and boilers, and 
for keeping the material of the ship, both hull and 
machinery, in proper order ; for, under the most 
favourable circumstances, even in peace time, 
sudden emergencies arise when prompt action 
must be taken, and we know too well how ‘‘an 
error in judgment may result in loss of life” in the 

ine-room. We fear, from the tenor of his 
remarks, that Mr. Bellairs shares the opinion of a 
certain school who hold that marine engineering 
afloat consists simply of shovelling coal into a fur- 
nace, oiling bearings, and watching the machinery 
goround. He tells us also of ‘‘ the sense of eom- 





radeship” which is engendered by deck service, and 
‘*a system of whole-hearted allegiance against one 
of divided allegiance, and one in which there is no 
divided ae for the boy’s against 
one in which the responsibility is Saal in its cha- 
racter ; for the boy is placed alternately under the 
executive officer above the protective deck and the 
engineer officer several decks below.” The sentence 
suggests one of the elements that has most worked 
for evil in the Navy. Allegiance should be to the 
Service, not to any branch of officers in the Service ; 
and if a midshipman, or anyone else in the ship's 
company, has an honest determination to do his 
simple duty, he will see no divided allegiance 
whether above or below the protective deck. Mr, 
Bellairs’s statement is unfortunate, as it is likely to 
give colour to an accusation previously made, that 
the claim of consideration for ‘‘the good of the 
Service” may sometimes mean consideration for 
one’s own caste within the Service. It is one of 
the greatest merits of the new scheme of training 
that it is framed to do away with any feeling of 
this nature, and, by common entry and education, 
to make naval officers, in the Nelson phrase, “a 
band of brothers.” 

There are many other points in this chapter to 
which reference might be made, but space fails, 
and we have probably said enough to give our 
readers a fair idea of the nature of the author’s 
views. Although we do not agree with a good 
many of them, yet they are welcome, as putting the 
case against amalgamation as strongly as it could 
be put, and that is not very strongly. 

e have dwelt so long on Mr. Bellairs’s chapter 
that we have not much space to devote to the con- 
tribution to the other view supplied by ‘ Archi- 
medes.” In it there will be found concisely put 
forward the most cogent reasons for the changes 
now made. Authorities of undoubted weight are 
quoted in support of the new scheme. For in- 
stance, ‘‘ Admiral Lord Charles Beresford said, in 
speaking of the Selborne scheme, there ‘is no 
reason why lieutenants (E) should not be just as 
good and useful experts in their speciality as the 
gunnery, to o, and navigating lieutenants of 
the present day, without in the slightest degree 
detracting from their ability to become excellent 
executive officers. In fact, no reason can be 
adduced to show that they would not be quite 
as capable of commanding ships and fleets as 
their brother officers.’” This is a strong opinion 
plainly expressed by an executive officer of high 
rank, undoubted zeal, and long experience, both 
afloat and in high executive positions ashore. It 
takes some boldness for a man to speak thus openly 
with no leaning towards his own caste, in opposition 
to the true “‘ good of the Service.” Naturally, any- 
one with the most elementary knowledge of man- 
kind would ise that some naval officers will 
be better fitted by nature to become commanders 
of fleets, as others will be better fitted to remain 
in charge of machinery ; but. while all this pother 
is being made about the need for long training to 
fit a man for the highest positions in the Service, it 
is well to remember how small a chance a naval 
officer has to handle a squadron until he nears the 
time for his retirement. It is a condition that 
ought to be removed; but it exists. There is 
nothing in the study of engineering, or the practice 
of it, for a period of a naval officer’s career that 
would militate against him becoming an accom- 
plished tactician. In the sister service the engi- 
neers have supplied some of our most distinguished 
generals, and oust the two cases are not strictly 
analogous, there is reason to expect that the mental 
discipline that accompanies an engineering training 
—the struggle with difficulties and inexorable facts— 
would make the class of naval officers trained under 
the new regulations still more fruitful of able com- 
manding officers than in the past. In regard to 
the fear expressed that the Service will not offer 
rewards sufficient to induce men to devote them- 
selves to engineering duties, it may be pointed out 
that under present conditions a naval officer who 
reaches the position of admiral-superintendent of 
one of the Royal dockyards may be considered an 
exceptionally fortunate person, and it may be taken 
for granted that these, and other appointments now 
filled by executive officers, will be awarded to those 
who make a special study of engineering. The 
matter is, however, well discussed by ‘‘Archimedes, 
and his contribution will be read with interest as 
well as that by Mr. Bellairs. Bey 

‘The Problem of Speed” is next dealt with in 
a chapter which gives both sides of the question, 
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for and against. The author, who is anonymous, 
has collected the opinions of various authorities, 
putting the matter forward without bias. The dis- 
cussion, like many others of a similar nature, is 
somewhat barren until it can be considered in a 
quantitative way ; and it is difficult to do this with- 
out data, that is not at command. We may pit 
authority against authority, and be only more con- 
fused, for there are many on each side. It is easy 
to say, on the one hand, that with lower speed 
there can be more guns or heavier armour ; or, on 
the other side, that with more powerful propelling 
machinery and higher speed, the ship or fleet can 
choose its position so that the stronger armament 
may be to a large extent neutralised. Until the 
qualities of speed, armament, rotection, and the 
other elements which go to make up the compro- 
mises known as warships, are assigned their actual 
cost in displacement units, only speculative con- 
clusions can be reached ; though, naturally, those 
who have the most knowledge and the greatest 
genius in this direction will come nearest the truth. 

The remaining features of the’ work deal with 
questions of less immediate interest to engineers. 
Lord Brassey writes on ‘‘ Naval Reserves and 
Sea Training ;’ Commander Osvaldo Poladini 
on ‘The Italian Navy ;”’ Commander U. M. 
Robinson on ‘*The Gunnery Practice of the 
Fleet ;” Lord Brassey on ‘Admiralty Policy 
before Parliament ;” and Mr. Leyland on ‘‘ The 
Trafalgar Centenary and its Literature.” Tho 
usual tables of ‘‘ British and Foreign Ships,” by 
Commander C. N. Robinson and Mr. Leyland, 
and ‘“‘The Plans of British and Foreign Ships” 
have been prepared, as usual, by Mr. S. W. 
Barnaby. The section devoted to armour and 
ordnance is more brief than usual, a fact attributed 
by the anonymous author partly to the lack of 
notable development and ty to the secrecy of 
governments. The concluding part of the book 
contains the usual abstracts or reprints of official 
documents and other publications. On the whole 
it may be said that the ‘‘ Naval Annual” of 1906 
is equal in interest to its predecessors, and to say 
this is to give it very high praise. 
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VIADUCT OVER THE RIVER BARROW 
NEAR WATERFORD. 
(Concluded from page 789.) 

THE abutments at each end of the viaduct are 
founded on rock, and are built of concrete faced 
with blue limestone, bed and joint dressed with 
chiselled quoins and granite copings and string 
courses, 

The motive power for operating the openin 
girders is electric, with pan oe hm a The 
power-station is placed on the deck of the main 
dolphin, the electricity being generated and stored 
in a building south of the piers supporting the 
opening girders. This building is steel framed, 
42 ft. long by 18 ft. broad, cased in with corrugated 
sheet iron, and rests upon a concrete floor built 





on the timber decking of the dolphin, which is 
strengthened for the . The power equip- 
ment consists of two Si bnthie busne-geiner Hornsby- 
Ackroyd oil-engines secured to steel framework 
embedded in concrete and bolted to the deck of the 
dolphin. The engines run at 230 revolutions per 
minute, driving, by belts, dynamos placed at the 
further end of the steel framework, the dynamos 
making 810 revolutions per minute, and generating 
electric power at 150 volts. The mathe switch- 
boards, fitted with all the necessary meters and 
switches, are placed at the ends of the power- 
room near the generating dynamos and the parti- 
tion which separates the cell-room from the re- 
mainder of the building. 

In the cell-room, supported on wooden frames, 
are 61 cells of the ‘‘Tudor” make. The time taken 
to fully charge these cells when both engines are 
running at 230 revolutions per minute is six hours, 
with a consumption of 7 to ons of oil, the elec- 
tromotive force of the fully-charged batteries being 
360 ampere-hours, when discharging at the rate of 
120 amperes per hour, or an estimated storage of 
power sufficient for a week or ten days in calm 
weather. 

The oil-store, with a capacity of 400 gallons, is 
placed on shore adjacent the Kilkenny abutment, 
and arranged to readily receive from railway trucks 
the full, and to return the empty, barrels. This 
oil-reservoir supplies the engine service-tanks by 
means of gravity through a pipe-line laid along the 
bottom booms of the girders, with lock-up cocks, 
from which, when open, the oil falls into trumpet- 
mouthed pipes placed below the cocks at the two 
places where the opening girders break the con- 
tinuity of the pipe-line. 

The electrical connections between the switch- 
board in the power-house and the switchboard in 
the bridge-cabin (Figs. 151 to 153, page 843) are 
made by protected conten encased in wrought-iron 
piping, passing to the centre of the main pier frame- 
work and up the hollow pivot through voids left for 
the purpose. On the top of this pivot is fixed a 
circular electric contact-maker which connects to 
the cables fixed to the opening girders by straps 
passing round one-half of the circumference of 
the body of the contact-maker; these contact- 
—~ straps or bands are kept taut by bolt-and- 
nut adjustment. From these straps the cables 
are carried to the sides of the main girder, and 
thence upwards to the bridge-cabin switchboard 
(Fig. 153). 

he bridge attendants obtain access from the 
power-house and the deck of the dolphin by a ladder 
to the gangway surrounding the live ring and roller- 
path, thence by ladder to a landing flush with the 
entrance through the hand-rail to the deck of the 
bridge, or upwards from the same landing by ladder 
to the doorway into the machine-room (Figs. 131 
and 132 on our two-page engraving), from which 
there is access to all external shafts and gearing, 
and by another ladder to the porch (Fig. 161), 
situated on the level of the bridge-cabin floor, with 
an entrance door into the cabin, and another on 
to the gangway surrounding the cabin. Both the 
machine-room and the cabin are built of steel, with 
matchboard lining and asphalted coating to the floor, 
and both are glazed on all sides, so that the bridge- 
man may have free view of both railway and river. 
Electric lights are placed in ———— positions 
throughout the buildings just described. 

The equipment of the bridge-cabin (Figs. 151 to 
153) consists of the electric power switch » an 
interlocked lever-frame containing apparatus for 
ening the railway and navigation signals, and 
the operating levers for the swing-bridge, together 
with all n railway si ing instruments, 
indicators, locking devices, &c., and telegraphic 
wire connections, which are brought down into 
the cabin from the wire ropes stretched between 
the masts, together with a telephone and other 
apparatus necessary to fulfill the conditions of the 
contract, and to comply with the requirements of 
the Board of Trade regulations for a structure of 
this class. The whole of the operations are inter- 
locked, so that they can only follow in proper 
sequence, whether for opening or for closing the 
bridge, and thus one man in the bridge-cabin is 
sufficient for conducting all the operations when 
electric power is used. 

The operations when opening the bridge for 
river trafic may be shortly described as follows, 
leaving out reference to the smaller details :— 

A key-lever in the lever-frame of the bridge- 
cabin (Fig. 151) controls the whole of the remain- 





ing levers, and this key-lever remains locked so 
long as an electric staff, with which the railway 
traffic is worked, is taken out of the instrument at 
either the signal-cabin at Waterford, about 54 miles 
west of the bridge, or the signal-cabin at Campile, 
about 3 miles east, this thy on being only free 
to move when the electric staffs are in their places 
at one or other of the signal-cabins. 

On a vessel approaching the bridge and signal- 
ling for its opening, provided all the train staffs 
are in their hom in the Waterford and Campile 
signal-cabins, the key-lever can be pulled by the 
bridgeman to its middle position. is movement 
breaks the electric circuit of the instruments in the 
signal-cabins, and also locks to ‘‘ line blocked” 
the two levers in the bridge-cabin which control 
the railway-signals in the vicinity of the bridge. 
The bridgeman now continues the movement of the 
key-lever ; and on the completion of the movement 
the navigation signal-winch (Fig. 153) is unlocked, 
and a ball is hoisted to notify to the approaching 
vessel that its signal has been accepted, and that 
the bridge is on the point of being opened. The 
operating levers for opening the bri ge are now 
free to be moved, but are interlocked, so that 
they can only follow in proper order whether 
the bridge is being opened or closed. 

The locking bolt-levers (Fig. 151) are first pulled 
over, withdrawing the bolts at either end from the 
fixed spans, and freeing the electric controller lever 
for lifting the ends which are at rest on the piers. 
Either end can be lifted first by means of the 
selector levers (Fig. 151). After the ends are 
raised free off the sliding bearing-blocks, these 
blocks are withdrawn by the blocking controller 
lever (Fig. 151), and the lifting-jacks drawn back 
into the off position by the lifting controller lever 
which had previously been used to raise the ends 
of the girder. The bridge is now ready for turnin 
so soon as the drop-latch (Figs. 145 to 150, page 842 
is raised. When this latch has been lifted out of 
its seating by its lever, the turning controller 
lever is free to slew the bridge; and though in 
practice the bridge will be opened in one direction 
through 90 deg. and back again to close it in its 
first position, it can, in accordance with the con- 
tract, be opened and turned continuously or alter- 
nately either way by means of the selector lever 
(Fig. 151), and all the parts are arranged for this 
emergency should it arise. So soon as the turnin 
is commenced, the drop-latch (Figs. 145 to 150 
is let free, so that when the end of the girder arrives 
at full opening the latch falls automatically into a 
spring-catch fixed over a framework built at the 
north end of the dolphin. The form of the spring- 
catch (Figs. 146 and 147) is such as to prevent 
any sudden side shock, as the weight of the latch is 
sufficiently balanced for this purpose, and the 
pivoted rocking catch has check-springs at the sides 
to give the lateral resistance for bringing the 
girders to rest ; but should there be too much way 
on, the side springs would be compressed, and as 
the catch would then rock over as much as the 
springs compressed, the latch would be released. 

e lower portion of the latch resting in the catch 
ends with a friction roller. As a contingency in 
windy weather, a powerful brake (Figs. 131 and 
151) can be applied to the main shaft in the 
machine-room by a wheel-lever in the bridge-cabin. 

In closing, all the operations are in reverse order, 
except that the signal-ball can be lowered first, to 

ive notice that the bridge is goin to be closed. 

e under sides of the sliding-blocks, at the ends 
of the swing-girders over the rest-piers, are formed 
so as to centre the ends of the swing-girders as they 
are lowered into position by the end jacks, ready 
for the locking bolts to enter the sockets in the 
fixed spans. ; 

So far as can be judged by the trials made before 
the work is in all respects complete, the contract 
condition of two minutes to be allowed for the 
complete operations in connection with the opening 
or closing in fair weather will be fulfilled without 
difficulty. The weight to be turned, including the 
live ring, is 303 tons. The turning motors in the 
machine-room (Fig. 131) are each 20 brake horse- 
power, and they can act either singly or collectively 
as desired, and are to the main horizontal 
shaft through friction-clutches adjusted to a maxi- 
mum transmission of 20 brake horse-power each, 
so that no strain beyond that provided for can be 
thrown on to any of the parts. Geared to the main 
shaft are horizontal shafts, with bevel gearing to 
operate the two vertical shafts at opposite corners 
of the structure, which connect by spur-gearing at 
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RIVER BARROW VIADUCT; LATCHES AND TURNING GEAR FOR SWING SPAN. 
CONSTRUCTED BY SIR WILLIAM ARROL AND ©O., LIMITED, DALMARNOCK IRON WORKS, GLASGOW. 
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their lower ends with the vertical driving-shafts 

attached to the drum-girder; these shafts ca: ; 

the driving-pinions, which engage with the rac 27% ; 

fixed to the top of the pivot-pier. All shafts and 2G. A Bridge 

gears are of steel, and, with the exception of the 

= driving-pinions, with teeth cut from the 
solid. 

The electrical current used is of 110 volts, and 
the ratios of speeds of the motors are :— 

Revolutions of motors to a revolution of the opening 
irder, 1929 to 1. 
Lifting motors :—Number of revolutions to 1 in. of 
lift of end of enter eee, 100. 
Blocking motors :—Number of revolutions to insert 
or withdraw block, 91. 

Two 6-brake-horse-power motors (Figs. 133 and 
134) are placed beneath the floor at each end of the 
opening ‘span, one for actuating the lifting-jacks, 
which are of the half-toggle type (Fig. 134), with 
friction rollers on axles at the lower ends of the 
rocking links—these rollers travel over bearing-plates 
bolted to the top of the pier-girders when lifting 
the ends of the ouing. pacers. and one actuates the 
sliding seats (Figs. 133 and 138). Under ordinary 
circumstances little power is required for these, 
but in view of the action of a very hot sun on one 
side sufficient to warp the girders, provision has been 
made to utilise the power of the motors to force the 
blocks into position by inclined lateral guides, and 
so centre the girders. The motors for the lifting- 
jacks will always have a full amount of work to do, 
increased somewhat in hot weather. Under a uni- 
form temperature of 60 deg. the deflection of the 
ends of the swing-girders is ;¥ in., and, as previously 
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mentioned, the permanent load under normal condi- 
tions is 10 tons per bearing on the rest-pier. Each 
jack has to exert about double this to raise the 
girder end high enough to allow the seating blocks 
to be slid in; after the blocks are in place the jacks 
are lowered, and the girders take their seating, and 
the rails are then at correct level with those on the 
fixed spans. 

As previously mentioned, emergency gears have 
been supplied ; that in the machine-room (Figs. 131 
and 132) for turning the bridge is geared into the 
main cross-shaft, and those for the lifting and 
blocking gear are fixed over the bottom booms 
(Figs. 133 and 134), with an outrigged platform for 
the men to stand on when working the handles. 

The following table of quantities affords some 
idea of the considerable extent of the work done :— 


Cylinders sunk in river bed ... 5974 lin. feet 
Concrete filling to cylinder: . 7720 cubic yards 
Granite bedstones ... nk ... 1,815 cubic feet 
Timber-work in dolphins ... coo 90,200 an 
Wrought-iron work in dolphins ... 72 tons 
Steelwork in cylinders of piers ... 354 ,, 
Cast-iron work in cylindersof piers 1636 ,, 
Wrought-iron bolts and nuts in 

cylinders of piers .. ss ae 472 ,, 
Steelwork bracings and girders in 

cylinders of piers... NS ae a 
Cast-iron bearings and roller-path 

castings... ss os ha 42 
Steelwork in bearings, live ring, 

rollers, track-plates, pivot, &c. i) 
Steelwork in fixed spans ... » BERS: 26 

opening span 2305 ,, 


Motors, turning-gear, &c. ... vie un 
Timber blocks under rails ... oie 3150 
Tar-concrete filling to channel-bar 
sleepers . ... 3490 cubic feet 
With the exception of the abutments, the whole 
of the work described was contracted for and built 
by Messrs. Sir William Arrol and Co., Limited, 
who sublet the electrical portion to Messrs. Walter 
Dixon and Co., and the signalling to Messrs. Saxby 
and Farmer. 








EARTHQUAKE RECORDS AND THEIR 
INTERPRETATION. 

Tue publication in various journals of the auto- 
matic records of the movement of horizontal pen- 
dulums, due to the passage of earthquake waves, 
has made the public acquainted to some extent with 








ticity : that which arises from a change of volume, 
and that produced from a change of shape. In 
other well in solids we have in addition to normal 
waves, or such as resemble a sound-wave in air or 
water, a wave of distortion, or a transverse wave, 
in which the vibration of the particles is across a 
line extending outward from the origin. We can 
conceive these waves as separately generated and 
differing in behaviour ; but an elastic wave in a 
solid is, at the origin, always compounded of both 
normal and transverse vibrations, though they may 
se te afterwards, since the two kinds of waves 
do not travel at the same rate through the same 
medium. The normal wave has the greater velocity; 
consequently, the further a wave travels from the 
origin, the further must its component vibrations 
be separated, or the greater the tendency for the 
original wave to arrive at a distant station at 
different times. The energy of the vibration 
necessarily grows less with the distance travelled, 
as shown by the diminished amplitude, but the 
tremors will lag behind the further they travel, till 
they can no longer be detected by instruments, 
however sensitive. Of course, there comes a time 
when at great distances from the origin only one 
surviving phase may remain or be perceptible ; but 
the method of propagation has been the same, 
although the alternate succession of maxima and 
minima are no longer recognisable. 

This tendency to lag is an effect which could have 
been predicted in an isotropic elastic solid, but 
other causes than distance modify the character of 
the vibration. These operate mainly through the 
want of homogeneity, and of perfect continuity in 
the rocks through which the vibrations are trans- 
mitted. At the earth’s surface these irregularities 
are evident, but even at some distance below the 
surface, where the pressure of the superincumbent 
mass may have closed up all discontinuities, dif- 
ferences of density and elasticity, due to the varying 
material of which the earth is formed, will tend to 
alter the character of the record. Add to this 
source of irregularity the fact that, wherever a 
vibration reaches a bounding surface it is reflected, 
and where it passes through media of different 
densities it is refracted, and it will be easily seen 
that the original wave is broken up into secondary 
and tertiary waves, in which the character of the 
original vibration is completely lost. Professor 





two routes. From California, for example, the 
waves may travel across the Continent of America 
and the Atlantic and arrive here by what may be 
called the shorter route. Or another set of waves, 
travelling outwards, may cross the Pacific and the 
Continent of Asia and reach our islands after 
having travelled over Europe. And it is possible 
for the waves by the longer route to arrive and 
reinforce the later vibrations that have come by 
theshorter path. In ~~ earthquakes it is evident 
that the waves originated at a particular point may 
unite in the antipodes to the original station, in 
the case already referred to in the Indian Ocean, 
and from that point disseminate a new set of feebler 
vibrations, as though a small earthquake had origi- 
nated in that district. This new set of vibrations 
would travel outwards to meet again in California, 
and restart, until the gradual diminishing energy 
became too small to affect our instruments. 

Looking ata completed record—such as shown in 
Fig. 1—in which several maxima are clearly to be 
perceived,* some uncertainty must exist as to the 
= phase of the wave with which we are 

ealing, or in deciding, in the traces obtained at 
various observatories, on the peculiar features which 
have been transmitted and are common to two or 
more stations. Yet the importance of this recog- 
nition in determining the velocity is evident. This 
possibility of putting an erroneous construction on 
the complicated collection of details of which the 
record consists tends to explain why it is difficult 
to give a satisfactory answer to the second question, 
having reference to the speed of transmission. 

In presence of this difficulty, we might expect to 
get some assistance from experiment. In an ex- 
periment the phenomena should be more under 
control, and disturbances and complications can 
usually be eliminated by varying the conditions. 
It seems easy to explode a quantity of dynamite, 
and so produce an artificial earthquake. But it is 
not so easy to interpret the result. The character 
of the material through which the vibration is 
transmitted, the distance to which it is propagated, 
the manner in which the wave is started, and the 
apparatus by which the arrival is noted, all seem to 
affect the result. The influence of these disturbing 
elements on the resulting velocity is very notice- 
able if we compare the modern values of the speed 
of propagation with those that were obtained some 





Fic. 1. Actruat Recorp or a TypicaL EARTHQUAKE, SHOWING THE RECURRENCE OF SEVERAL Maxima. 


the character of the trace obtained and the method 
of registration employed. A very superficial ex- 
amination of these records has raised two obvious 
questions, to which tolerably satisfactory answers 
may be given. The first is, Why is it that the 
indications of an earthquake, whose effects at the 
place of its occurrence may be completed in a very 
short time, occupy some hours in passing a station, 
situated at a considerable distance from the origin ? 
The second question is, What is the velocity with 
which an earthquake-wave travels, or, How long a 
time was required in the case of the last great 
earthquake for the e of the waves from 
California to our islands t Narrowly connected 
with this last question, it may also be asked, By 
what route did the wave travel ? 

The first question may be satisfactorily answered 
if we have a clear notion of the nature of the waves 
with which we are dealing. A wave in a solid 
differs in some important respects from a wave in 
water or in air. uids and gases offer no resistance 
to change of shape, but only to change of volume. 
In solids, however, we recognise two kinds of elas- 
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period is exaggerated. a—b due to arrival of normal 
wave. b—cdue to transversal wave. c arrival large 
waves. 
Milne represents the expiring efforts of an earth- 
quake as presenting ‘‘something more akin to 
musical reverberation than to intermittent and 
irregular settlement of disjointed material.” 

_ There is another and very interesting explana- 
tion of some of the irregularities seller in the 
more complicated and long-continued diagrams. 
Superficial waves may evidently travel to us by 





time back by Mallet, one of the pioneers in earth- 
quake investigation. The values now accepted are 
five times a8 great as those which Mallet suggested 
as appropriate to the velocity of waves in sand and 

nite. Such discrepancies can only be explained 
Ccumedian that the observations refer to different 
phases of the same phenomenon. With this ex- 
perience before us, it is not surprising to, find that 
the more complicated seismograms give divergent 


* At the end of the horizontal pendulum, or boom, 1s & 
thin aluminium plate, in which a narrow slit is cut. ‘0 
the cover of the box holding the sensitized paper 1s & 
second slit at right angles to the former. A spot of light 
is formed when a ray passes both slits. The aluminium 
plate does not cover the whole width of the sensitis 
paper, so that in times of quiescence a black border 1s 
shown after ig age When the pendulum is dis- 
turbed, however, the motion of the spot of light in the 
centre of the paper is repeated on both borders alter- 
nately. The bell-mouthed marking on the extreme left 
of Fig. 1 is not due to an earthquake, but is produced 
by the aluminium plate coming gradually to rest after 
an accidental disturbance. The period in which the pen- 
dulum swings can be determined from the oscillations, 
which naturally diminish till a condition of rest obtains. 
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results, more especially as in these cases we have 
to do with still greater velocities. 

We might eliminate the difficulties arising from 
the complicated character of the seismogram by 
supposing that the earliest disturbance to arrive at 
a distant station was produced by the initial effort 
at the place of departure, and therefore at this 
yoint an exact correspondence existed. But it is 
doubtful if such an assumption is legitimate. In 
the case of artificial earthquakes, it was found that 
the optical power of the telescope employed to note 
the arrival of the tremor was an important factor. 
The more powerful the telescope, the earlier was 
the tremor perceived, and consequently the greater 
was the deduced velocity. Similarly with our 
seismometers. They possess a certain—indeed, a 
great—sensitiveness ; but if this delicacy were in- 
creased, it is quite possible that tremors more 
minute and quicker in passage might be recorded. 
But the greatest degree of accuracy, and the only 
hope of accordance in the results, are to be secured 
on the hypothesis that the initial impulses have 
retained sufficient ene: to be recorded on our 
instruments. Even with this reservation the diffi- 
culties are considerable. 

In the early days of observation, the tremors 
coming from a distant earthquake were supposed to 
consist of two groups, which were called preliminary 
tremors and large waves. The preliminary tremors 
preceded the arrival of the large waves by an in- 
terval which varied with the distance travelled. 
At the distance of 20 deg. in the arc of a great 
circle, these two sets of waves may be separated by 
five minutes of time; at 60 deg., 20 minutes; at 
100 deg., 40 minutes. Subsequently, these pre- 
liminary tremors were separated into two groups 
(Fig. 2), of which it was assumed that the first evi- 
dences of motion announced the arrival of the 
normal wave, and the second type that of the slower 
travelling wave of distortion, both of which passed 
through the earth by the shortest paths. These 
questions are still under investigation, and the 
many records of the Californian earthquake which 
have been obtained in all parts of the earth cannot 
but be of assistance in settling this point. At 
present it may be assumed that the tremors first 
to arrive are such as would traverse a diameter of 
the earth in about 23 minutes, while those of the 
second phase require about ten minutes longer. 
It has been pretty satisfactorily ascertained that 
the times occupied by waves of the first phase in 
traversing the several chords are in the simple 
ratios of the lengths of those chords. The speed 
of these waves must be uniform along the chords, 
anda velocity of about 9 or 10 kilometres per second, 
to points between 20 deg. and 180 deg. of arc dis- 
tant is indicated. .We have not yet got exact data 
from which to make the calculations in the case of 
the San Francisco disaster, but it would seem that 
the waves of the first phase had a rather greater 
velocity than that mentioned. The times of transit 
of the second phase are still more doubtful, but 
they seem to indicate a velocity of about six kilo- 
metres per second. The time occupied by this 
second kind of waves in traversing a given distance 
is not simply proportional to the length of the 
chord. The Paes appears to increase with the 
distance KE some law not yet ascertained. Finally, 
we have the large waves which apparently travel 
equal arcs of a great circle in equal times, or their 
speed of propagation is uniform, méasured along 
the earth’s surface. Thése _ earth-waves have 
practically a constag#t arcual velocity of three kilo- 
metres per second. aes 

Professor Milne maintains thatthe recorded 
speeds do not exceed those which we should expect 
from waves of compression in rocky material. 
Nevertheless, they are greater than those indicated 
by theory from the measured yalues of the elasticity 
constants relating to materials which constitute 
the great bulk of the earth’s mass. But physicists 
are perhaps more willing to accept the construction 
placed upon the results, since it removes the neces- 
sity of Supposing @ variable speed of propagation 
to exist. Such a hypothesis is incompatible with 
the elastic-wave theory, except some assumption is 
introduced for which there is no support either from 
probability or observation. 
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THE R.AS. TRIALS OF SUCTION-GAS 
PLANTS. 


In our last issue we carried our report of the 
trials cf suction-gas plants at Derby, by the Royal 
Agricultural Society, down to Wednesday evening, 
the 20th inst. On Thursday the engines, after run- 
ning for two hours on light load, were required to 
take the full load as quickly as possible, and to run 
with it for one hour. The load was then reduced 
to about quarter full load, and another run of one 
hour made, followed by an hour at half load ; the day 
finishing with from 1} to 2 hours at full load again. 
Trying as the conditions were, most of the com- 
petitors made them more trying than had been in- 
tended, being under the impression thaf the hand- 
fan might not be used at all, whilst the regulations 
merely proscribed its use during the no-load run. 
The two hours’ run on no-load is probably much in 
excess of commercial requirements, as it would 
generally be more convenient in practice to stop 
the engine entirely, since, the fire being alight and 
the generator hot, the engine could always be started 
up to full load again in about ten minutes. To 
such a pitch of excellence, however, have these 
suction-gas plants now been brought that the 
ingenuity of the judges was taxed to the utmost to 
devise some means of discriminating between the 
different competitors. Six plants came through 
the day without a hitch—viz., the two Campbell 
entries, the Crossley engine, the ‘* National” 
engine, the Fielding engine, and that sent in by 
Messrs. Davey, Paxman, and Co., and all of these 

d from no load to full load without the use of 
the hand-fan. 

The Campbell engines again made a remarkably 
good showing, the smaller of the two engines 
passing from no load to full in 2? minutes, whilst 
the large one took only 2 minutes. With the Davey 
Paxman engine the change was made in 5 minutes. 
In the case of the Campbell large engine, in 
which both air and gas are throttled, the eco- 
nomy falls off at no load as the compression is 
reduced. This, in the conditions of Shacniee’s 
trial, was a positive advantage, since a larger supply 
of gas being — the fire was kept from getting 
dull. In a similar way the variable ignition fitted to 
the Davey Paxman engine proved useful, since by 
retarding the spark the quantity of gas consumed at 
no load could be increased. Both the Campbell 
engines, we should add, had also an adjustable igni- 
tion. Too much importance must not, however, 
be attached to the time taken in making the change 
from no load to full, since undoubtedly some of 
the engines were capable of generating much above 
the ‘‘ full load ” at which they were entered. Ob- 
viously this was of no little advantage in a test like 
that of Thursday, since the large reserve of power 
would carry them safely through a period in which 
the gas was temporarily of poor quality, whilst in 
similar circumstances an engine rated nearer to its 
maximum load would be brought to a standstill. 
In future trials—and we hope it will not be lon 
before the Society repeat this most interesting an 
valuable series—the point in question should receive 
attention, and it may be necessary to this end to 
introduce again the term ‘‘ nominal horse-power,” 
which we had hoped had been finally banished from 
the terminology of the gas-engine. This step has, 
it will be remembered, been found necessary in the 
case of motor-car engines, and some form of arbi- 
trary rating fixed, say, on the volume swept by 
the piston per minute, would seem to be called for 
in’ofdér to put competitors on an equal basis at 
trials such as these. On the other hand, as in 
yacht-building, there is a danger that such rules 
may lead to the construction of mere “ racers.” 
Indeed, 15 or 20 years ago the construction of the 
gas-engine, being less well understood than it is now, 
it was common to send in, for trial, engines with a 
compression much in excess of the makers’ standard 
practice in commercial work. Pretty high com- 
pressions, it is true, were used by many of the 
competitors on the present occasion. In Messrs. 
Crossley’s engine it was over 200 lb. per square 
inch, but at the same time it should be said that 
it would be impossible for an engine to work more 
sweetly and quietly than did this. There was not 
the slighest evidence of pre-ignition, and its silent 
running was noteworthy. Messrs. Newton 
Brothers were also working to 200 Ib. ee. 
but their entry was withdrawn on the Thursday 
evening, in view of an intimation that the design 
of their plant rendered it unsuited for agricultural 
or estate use. This plant was the very first built’ 








by the firm, and though its running was not 
faultless, it did, in view of the fact just stated, the 
very highest credit to its builders. The engine at 
the ‘‘ National stand” was run with 175 Ib. compres- 
sion, whilst that by the same makers at the stand 
of the Dowson Economic Power and Gas Company 
had a compression of 150 lb. per square ‘nch, and 
the compression of the Davey Paxman engine was 
the same. 

It should be noted that, having regard to their 
experience at previous trials, the National Gas- 
Engine reagan | had fitted two ignition-plugs to 
their engine, so that if by chance water was deposited 
on the one, the other would still fire the charge. 
This, of course, was an attachment specially added 
in view of the trials, and is not the standard practice 
of the builders. Had a similar precaution been taken 
by Messrs. Davey, Paxman, and Co., they would 
certainly have got through the series without an in- 
voluntary stop, since the only one recorded against 
them took place during the half-load trial on Wed- 
nesday—the easiest test of the whole series—when 
a drop of water on the ignition-plug stopped them 
for one minute. On the very severe trials of 
Thursday their plant ran splendidly. 

Any plant that got through that day without a 
hitch may be depended upon as capable of meeting 
the most severe conditions likely to be called for in 
commercial work. It would, no doubt, have been 
of much interest had the Society seen their way to 
also submit the engine to a long continuous run, a 
condition which has to be met in certain cases 
where the working day extends over the whole 24 
hours. As matters stand, however, the trials carried 
out in the thorough fashion characteristic of the 
society are already sufficiently expensive, both to 
the Royal Agricultural Society itself and to the 
competitors. Moreover, even in cases in which no 
provision is made for clinkering the generator, 
without stopping the engine, continuous runs are 
easily provided for by duplicating the generator, so 
that one can be cleaned whilst the other takes the 
load, and hence any plant which can successfully pass 
such an ordeal as that arranged in the present trials 
can in this way be fitted for taking a load of inde- 
finite duration. No duplication of the scrubber is 
required, since the coke only requires replacement 
two or three times a year. Some producers, such 
as that submitted by the Mersey Engine Works, 
can, it is claimed, be clinkered without stopping 
the engine, provided that the time chosen for the 
operation is not one at which the load is at a maxi- 
mum. With this producer, as shown in the illus- 
tration published in our issue of June 15 last, the 
fire rests on the bottom of the ashpit, instead of 
on a grate, and is prevented from spreading laterally 
by bars placed nearly vertically, forming a long and 
narrow fire-basket. By letting a little water into 
the ashpit it is claimed that the doors can be kept 
open for quite five minutes without occasioning a 
stoppage of the engine. 

he trials on Friday, the 22nd inst., were prac- 
tically a repetition of Monday’s, save that the 
fuel used was coke, and the duration of the test 
was but nine hours instead of fourteen. The 
coke, obtained from the Derby Gas Works, was of 
fair average quality, though not quite free from 
tar. It was ceved out to the competitors on the 
Thursday evening, and by them broken to the 
size desired, after which it was taken back and re- 
weighed. Most competitors broke it to about the 
size of walnuts, but the Dowson Economic Gas and 
Power Company broke it very much finer—indeed, 
to about the fineness of common coke breeze. On 
this occasion the start had to be made with 
closed hoppers, so that a much longer time was 
required to get the engines under way. So far as 
we were able to ascertain, the quickest start was 
made by Messrs, Dowson, who took 20 minutes 
only. This firm, we may mention, had started 
throughout the whole series of trials with closed 
hoppers, and were therefore quite unaffected by 
the new regulation. Messrs. Campbell again did 
well, taking 21 minutes for their smaller engine, 
and 23 for their larger one. The ‘‘ National” plant 
also got away under 30 minutes, but Messrs. 
rel were 32, and Messrs. Davey, Paxman, and 
Co. 35 minutes in getting on the full load. Some 
other firms, however, seemed to have found the 
new regulation a considerable ewe one being 
over an hour in getting the full | on, whilst 
another was 55 minutes. If the hopper can be 


opened, the resistance to the fan is very much re- 
duced ; but, on the other hand, there is a disagree- 
able evolution of smoke and noxious gas, which 
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close to the outer wall, and but a short length was 
needed. These naturally had an advantage when 
the practice of firing with open hoppers was put 
a stop to, as the labour needed at the fan was sub- 


could hardly be tolerated in the commercial work- 
In some cases the generators 
were fixed on the stands in such a position that a 
iping was required to con- 


ing of the plant. 
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Fig. 1. TESTS OF LOW PRESSURE TURBINE. 
THE STEEL COMPANY OF SCOTLAND. 
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marks the judges had no easy task. So well had 
the trials gone that to the casual observer, who had 
not all the figures of performance before him, it 
was impossible to discriminate. between the best 
half-dozen. The judges gave unremitting attention 
to their duties, and their ingenuity in framing 
schemes for the ‘‘ elimination of the unfit” was 
most striking. The observers stationed at each 
stand were, we believe, recruited from a local 
technical college, and, on the whole, performed 
their tedious tasks satisfactorily. 

The arrangements for the trial were made with 
the same thoroughness and impartiality as has been 
characteristic of the tests made by this society in 
previous years. Rope brakes were used for loading 
the engines. A gallows frame was erected across 
the engine bed, and one end of the rope attached to 
this by a spring-balance, whilst the weights were 
hung on the other end after it had lapped the 
wheel. These brakes ran well, only one rope being 
burned through in the course of the trials. The 
size used was of 3} in. girth. 

There was considerable difference in the dimen- 
sions of the different generators and scrubbers. 
The Fielding and Platt installation was by far the 
most compact, and, we are informed, is nevertheless 
capable of supplying all the gas needed even by a 
30-horse-power engine. The Mersey plant was also 
of moderate dimensions; but here, though the 
scrubbers were small, there were two of them, the 
second being filled with dry wood fibre. In 
essentials a similar plan was adopted by Messrs. 
Crossley Brothers, though here the sawdust and 
coke scrubbers were provided for, inside one and the 
same casing. 

Asa whole the series of tests were somewhat 
tedious to watch. From the spectators’ standpoint 
things went far too well. ‘* Happy the nation that 
has no history,” and similarly at most of the stands 
there was no history to record, which, though 
fortunate for the competitor, was uninteresting to 
the bystander. 

A notable feature about the trials was the small 
amount of clinker produced even with coke, 6 lb. 
being about the maximum. There was, however, 
a considerable difference in the character of the 
clinker formed, some being quite friable, whilst in 
other cases it was nearly as hard as glass. It 
was also interesting to observe that the. clinker 
always came out with the last of the fire on raking 
out, apparently forming round the walls only. 
Possibly this may be due to a reaction between the 
silica and the iron which is generally present to 
some extent in anthracite, the product of the 
reaction being therefore an easily fusible slag. 

We have already called attention to the very high 
rates of combustion per square foot of fire-grate 
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draught is not very great; a water-gauge fitted on 
the down pipe of the Dowson producer registered a 
maximum of about 2} in. of water, fluctuating at 
each stroke between this and zero, so that the 
average draught may be taken as a little over 1 in. 
The vacuum in the expansion-box fitted between 
the engine and the scrubber had a maximum value 
of about 4in. Of course, in comparing the rates 
of combustion reached in these producers with 
boiler practice it must be remembered that in the 
latter case the carbon is burnt to CO,, while the 
combustion is only carried to CO in the producer. 

Oa Saturday the engines were taken apart for 
examination, the valves being removed and the 
pistons drawn. As was to be expected from the 
short time over which the trials extended, there 
was in no case any notable deposit in either. 
Some remarkably smart work was, however, done 
in drawing out the pistons, that in the ‘“‘ National” 
engine being taken out in less than two minutes, 
and that of the Crossley engine in even less. The 
work done involved the removal of the bolts at the 
big end of the connecting-rod, lifting the cap off 
the pin and then drawing out the piston. 





Tue Awarps. 

Since the above article was in type, the awards 
of the judges have been published. The Gold 
Medul falls to the National Gas-Engine Company, 
Limited, of Ashton-under-Lyne, Manchester ; and 
the Silver Medal to Messrs. Crossley Brothers, 
Limited, Openshaw, Manchester. We offer our 
heartiest congratulations to both, for they have 
excelled in a most excellent company. 








AUTOMATIC CHANNEL-STRIP PUNCHING- 
MACHINE. 

Tue machine illustrated on page 839 has been con- 
structed by Messrs. Taylor and Challen, engineers, 
Birmingham, for Messrs. Willaus and Robinson, 
Limited, Rugby, to the design of Mr. F. W. Cooke, 
of the latter firm. 

It is designed to automatically punch holes at equi- 
distant pitch in the channel-shaped shrouding-rings 
that are used in the system of turbine-blading adopted 
by that firm. 

A heavy, geared feed-ring, carried by a substantial 
circular bed, supports an annular horizontal table, on 
which the half-rings or other segments of channel- 
strip are located by a removable sheet-metal guide, 
and gripped in position by a clamp ; an intermittent 
rotary movement is imparted to the table by auto- 
matic dividing gear, comprising variable ratchet-feed, 
interchangeable division wheel, and cam-actuated 
lock, the whole being driven through a pair of oil- 
cased spiral gear-wheels direct from the main driving- 
shaft of the machine. 

An adjustable punching head, capable of being tra- 
versed by a screw along a horizontal slide forming part 
of the base, projects through the central opening in 
the table, and by means of an overhanging trunk, or 
arm, carrying a reciprocating puuch-slide, grips the 
channel-strip in an adjustable tension-clip. This en- 
circles the punch, and, together with the die-holder, 
is fitted with interchangeable guides corresponding to 
the different sections of channel-strip dealt with. 
Motion is imparted to the vertical crank - shaft 
actuating the punch-slide by mitre gear - wheels, 
mounted on a splined main driving-shaft carried com- 
pletely across the bed, and connected with a three- 
step fly-wheel pulley by Taylor and Challen automatic 
stop-motion, which is used to arrest the motion of the 
pench upon its withdrawal from the channel-strip at 
any desired point in the circle. 

The horizontal table shown in position in the illus- 
tration will accommodate channel-strips of 4 ft. to 8 ft. 
in diameter, and the interchangeable table shown 
standing behind the machine enables it to deal with 
diameters up to and including 11 ft. 








IfHE RATEAU EXHAUST-STEAM REGENE- 
RATION AND UTILISATION PLANT. 

Tuer Rateau system of util.sation of exhaust steam 
is now so well known that we need hardly enter into 
a full description of the principles on which it 
operates. We may say briefly, however, for the sake 
of those who have not yet become acquainted with its 
operation, that it consists of a method of storing and 
regenerating heat exhausted from any type of engine, 
specially of the intermittent working type, such as 
rolling - mill engines, winding - engines, and steam- 
hammers. 

The steam, coming from whatever source it may, is 
led iuto a steam-accamulator regenerator, which has 
for its object the storing of heat during the exhaust 
of the primary machines, and the giving off of heat 
during the periods of stop of the said machines, for 





the purpose of driving any other secondary prime 
mover, such as a turbine or other engine. 

Use is made of the principle that water, even al- 
though at lower temperature than 212 deg. Fahr., will 
still evaporate, provided that a pressure proportionately 
less than atmospheric pressure is maintained in the 
vessel containing it; thus steam exhausted into the 
accumulator regenerator passes through a mass of 
water, which is, by special arrangements inside the 
accumulator, violently circulated, thus causing the 
whole of the water in the vessel to participate in the 
interchange of heat. This water absorbs the heat 
units in the steam during the periods of exhaust of 
the main engines, and the moment that the main 
engine ceases running, the water, owing to the fact 
that the pressure is reduced in the vessel, commences 
to re-evaporate, 

We will now 
installed at the 
of Scotland. 

This plant deals with the exhaust steam from the fol- 
lowing engines:—One high-pressure cogging-engine, 
with two cylinders, each 40 in. in diameter by 5 ft. 
stroke ; one finishing train engine, with two cylinders, 
42 in. in diameter, and 5-ft. stroke; two small mill 
engines, driving 14-in. and 18-in. mills ; one 10-ton and 
three 4-ton steam-hammers. 

The total amount of steam from these engines was 
estimated at the time the plant was designed as 
41,000 lb. per hour, after making deductions for pipe 
condensation, &c. The power to be generated from 
the exhaust steam was required for lighting pur- 
poor, and for the driving of live rolls, cold saws, 

ot saws, sand-blast apparatus, straighteners, ma- 
chine-tools, and the usual appliances in a steel works; 
also for overhead cranes, of which there are several 
installed in the steel foundry, melting-shops, and 
other departments. It was, therefore, decided to 
adhere to the electrical system then in operation at the 
works—namely, direct current at 230 volts. This 
naturally involved the design of a special type of 
turbo-generator, as hitherto no direct-current gene- 
ratcrs of the capacity and voltage chosen had been 
constructed with carbon brushes; the quantity of 
steam at that time available fixed the capacity of 
the plant, which was laid down for a total output of 
9v0 kilowatts. Since the plant was designed, how- 
ever, the output of the mills and the works generally 
has been considerably increased, making it possible to 
instal at least one additional set. This would enable 
the power to be recovered from the above engines to 
be brought up to 1350 kilowatts. 

The plant is illustrated in plan, elevation, and two 
end-views in Figs. 1 to 4, page 816; whilst Fig. 5 
shows a side view of the turbo-generator, which is 
fitted with the Dennis compensator. The steam- 
accumulator is shown in Fig. 6, page 847. 

The accumulator is of Las Rateau’s patent 
water type in two compartments. It is surmounted 
by a steam-rec-ziver, which has for its object the sepa- 
ration of any oil and water that may be present in the 
steam, and the obviation of the violent shock which 
would otherwise be caused by the sudden admission of 
steam to the water. The steam passes from the 
receiver to two ranges of branch pipes, and then 
enters special circulating tubes passing along the 
whole length of the vessel. The accumulator proper 
is 11 ft. Gin. in diameter by 34 ft. in length, and is 
firmly fixed on a solid concrete foundation. The 
accumulator was designed to deal with main-engine 
stops of 45 seconds when two turbines, working at 
full load, were being supplied. It has been proved by 
the tests that a main-engine stop of six minutes can 
be successfully dealt with when one turbine only is 
running at full load. Diagrams showing the variation 
of pressure in the accumulator are shown in Figs. 7, 
8, and 9, page 847. On the receiver are provided two 
automatic relief-valves, which have for their object 
the prevention of any back pressure accumulating 
against the primary engines when the turbines, which 
are driven by the low-pressure steam, are working at 
less than full load. A 2l-in. pipe from the steam- 
dome of the accumulator leads the steam to the stop- 
valve of the low-pressure turbines. 

This turbine is of 700 brake horse-power, and is of 
Professor Rateau’s patent type, having eleven wheels, 
approximately 40 in. in diameter. The rotating part 
of this turbine, together with one of the fixed 
diaphragms and with the guide-blades, is shown in 
Fig. 10. The turbine develops full ad at a speed 
of 1500 revolutions per minute. When working on 
an overload of 10 per cent. the pressure at the inlet 
is never more than 12 1b. absolute, and the vacuum 
at present obtained at the outlet of the turbine is 
27.9 in. with the barometer at 30 in. 

A series of observations of pressure, vacuum, 
and consumptions are given in the annexed table. 
A curve showing the thermo-dynamic efficiency at 
varying loads, and also consumptions, is given in 
Fig. 11, page 847. 

The turbo-generator is coupled to a special Siemens 
direct-current 230-volt generator by means of a Rateau 
flexible coupling, and special attention is drawn to the 
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very long commutator. This was necessitated by the 
fact that carbon brushes were specified, and it is be- 
lieved that this is the first machine of this size and 
output designed for such a low voltage collecting over 
2000 amperes at 1500 revolutions per minute, in which 
carbon brushes alone have been used. Ninety-six 
brushes in all are fitted, and ‘‘ Morganite ” has now been 
adopted as proving more satisfactory in practice than 
ordinary carbon. 


Tests on Steel Company of Scotland’s Low-Pressure 
Turbine, January, 1906. 
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2% | 
Pa Absolute Pressure. Consumptions. 

| a tetas 
fs) 3) § 28. . i 
Fe B (336 _ i Total | Per 
i 8 2 ze @ Entering | paust. per Kilo- 
a7 & < > Turbine. | * | Hour. | watt. 
patch Fis APE Bae SESE ak res 

in Ib. per | Ib. per Ib. Ib. 
sq. in. | &q. in, 

1 300 69 28.7 2.9 0.5830 4,590 66.4 

2 700 161 28.4 4.49 | 0.7394 7,170 44.5 

8 865 196.5 284 5.35 0.739% 8,290 42.1 

4 925 212.5 | 28.4 5.65 | 0.7204 8,750 41.1 

5 1050)| 241 28.4 6.11 | 0.7394 9,480 39.3 

6 | 1160 | 267 28.4 654 | 0.7394 9,920 37.1 

7/1120; 278 28.6 6.68 | 0.6399 10,2.0 36.8 

8 1300 | 299 28.6 7.25 0.6399 11,130 37.2 

9 1400, 322 23.6 7.82 | 0.6399 12,080 37.5 
10 | 1500 | 345 | 28.5 8.25 | 0.6825 12,790 | 37 
11 | 1600| 368 | 234 825 | 0.7394  12:800 | 34.8 
12 1700 391 28.3 &.82 0.7821 13,600 34.8 
13 | 1800 | 414 28.2 9.53 | 0.8247 14,500 35.1 
14 1800 | 414 23.0; 10.1 | 0.9243 15,400 37.2 
15 | 1900 | 437 | 27.9) 10.7 | 0.9811 | 16,300 | 37.3 
16 | 1690 | 389 27.9 9.53 0.9811 14,500 37.4 
17 | 1825 420 27.9 | 9 95 0 9811 15.300 36.4 
18 | 1950 | 450 27.9; 114 0.9311 16,480 36.6 


The commutator is in two lengths, and the bars have 
neg ventilation ducts through them at the centre. 

an-blades are supplied on each bar, and flexible con- 
nections on the tips of the vanes conduct the current 
from one part of the commutator to the other. A 
very powerful draught is induced by this fan through 
the commutator-bars, and after 120 hours’ full-load 
run the temperature rise of the commutator was only 
50 deg. Fahr. 

The test applied to this set was extremely severe, 
as it had to run for two consecutive weeks, day and 
night, without a stop, except for the Sunday, at abso- 
lutely full load. This test was satisfactorily passed, 
although considerable difficulty was at first experi- 
enced with the commutator. These difficulties have 
now disappeared, and the surface of the commutator 
leaves nothing to be desired. The regulation of the 
machine is excellent, and the speed variation of the 
turbine, when full load is thrown off, is not more than 
5 per cent. momentarily, and the permanent variation, 
thanks to the Dennis compensator, is nil. 

In order to render the turbine plant and the accu- 
mulator entirely independent of the working of the 
main engines, should the stops of the latter exceed the 
limit that the accumulator is designed to deal with, a 
special automatic live-steam reducing-valve is pro- 
vided. This reducing-valve has a piston, the upper 
side of which communicates with the accumulator, the 
under side being fitted with a dash-pot and spring ; 
the tension on this spring is adjustable, and in the 
event of the pressure in the accumulator falling below 
a predetermined limit, the pressure on the piston being 
also reduced, the spring overcomes the pressure on the 
piston, and the latter rises, a collar on the piston-rod 
engages with a lever, which in turn positively opens 
the reducing-valve, When the pressure again comes on, 
the piston descends, and the live steam is shut off. As 
the steam is wire-drawn from boiler pressure down to 
atmospheric pressure in the reducing-valve without 
doing any work, a considerable degree of superheat 
is imparted to it, and actual measurements at the 
turbine inlet have shown that in expanding from 
90 lb. pressure down to atmosphere, 100 deg. to 
110 deg. of superheat is imparted to the steam. This 
makes the turbine more efficient when working under 
live steam reduced in pressure than it is when working 
on exhaust steam, the difference being from 5 to 84 
per cent. 

As the high-speed generating set supplying current 
to the works has been thrown out of operation by 
the installation of the turbine, no current is available 
for starting up the condensing plant; and as the re- 
ducing valve is shut positively in the manner described 
above, the turbines cannot started without some 
special method of opening the reducing valve, and 
running the turbine to atmosphere. This is provided 
by a lever placed alongside the stop-valve hand- 
wheel, and operating the lever on the reducing valve ; 
this device enables the turbine to run to atmosphere 
until sufficient current is generated to start up the 
condensing plant. Then the lever is released, and the 
plant works at or below atmospheric pressure. As 
very little water was available for condensing pur- 
poses, it was decided to adopt the barometric jet type 
of condenser. This is shown in Fig. 1. . 

The exhaust-pipes from the two turbines, which are 
24 in. in diameter, lead to a rising main 33 in. 11 
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diameter, and the steam leaving this pipe enters the 
condenser, where it passes through a series of fine 
sheets of water distributed by special trays, and flow- 
ing in the opposite direction to the steam. 

Two centrifugal circulating-pumps, one for cold 
water injection, and the.other for hot water, are pro- 
vided and are driven by a 100-horse-power motor. A 
double-throw slide-valve dry-air pump is provided, 
of the vertical type, driven through spur gear by a 
35-brake-horse-power motor. To cool the SE 
water a large cooling tower has been installed, wit 
an hourly capacity of 200,000 gallons; the water is 
pumped by the hot-water circulating pump from the 
sump immediately below the condenser over this 
tower. 

The running of the first turbo-generator installed 
having proved satisfactory, the Steel Company of 
Scotland have just placed the order for the second 
unit. 


TurBINE PLant At HuckNALut TorKARD COLLIERY, 
NEAR NOTTINGHAM. 


We now turn to a second plant installed at Hucknall 
Torkard Colliery, near Nottingham. This plant is 
driven by a small part of the exhaust steam of the 
36-in. by 6-ft. stroke double-cylinder winding-engine, 
and is shown in Figs. 12 to 17, page 850. As will 
be seen from Fig. 14, the heat-accumulator is out- 
side the turbine-room, pipes leading thereto from the 
winding-engine house. A view of the interior of the 
turbine-house is shown in Fig. 16, and the interior of 
the heat-accumulator is shown in Fig. 17. 

Only about one-fourth of the steam available is used 
in the turbine, the remainder being blown off to atmo- 
sphere at the relief valve, shown on the top of the 
accumulator. The steam exhausts from the winding- 
engine for 12 seconds, and is then cut off for 40 seconds. 
The efficiency of the accumulator is proved by the 
fact that the colliery company frequently cut off the 
live steam supplied throughout the whole day, with 
the exception of the meal hour, and if the working of 
the primary engine is at all regular, no live steam 
whatever is used. As sufficient scrap colliery tram- 
rails were available, the old rail type of accumulator 
was decided on; the ends of these old rails can be 
distinctly seen in the view of the interior of the accu- 
mulator in Fig. 17, the quantity used being approxi- 
mately 50 tons. The turbine is of 175 brake ad 
power output at 3000 revolutions per minute, the inlet 
pressure being 14.7 lb. absolute, and the vacuum 26 in. 
It is direct- coupled to a three-phase generator, 
50 cycles per second, 500 volts. The action of the 
accumulator is very regular, and the turbine behaves 
well under a load which is taken off and on about 
fifty times per hour, and varies from about 130 per 
cent. to 15 per cent. of the rated load. The voltage 
is well maintained under these trying conditions. 

The current from this turbo-generator is used to 
drive a three-way endless rope haulage, which, previous 
to the installation of the turbine, was driven by means 
of an old steam-engine supplied with steam by three 
boilers at the pit bottom. Thess three boilers used a 
large quantity of coal, and were a source of great 
annoyance at the pit bottom. The upkeep also was a 
considerable item, as they had been in use for many 
years and were in a very dilapidated condition. The 
turbine exhausts to a jet-condenser, steam driven, the 
water supplied for condensing purposes being taken 
from a small pond. The water, as it leaves the con- 
denser, runs down an open trough to the end of the 
pond, and receives in this way some slight degree of 
cooling. 

The entire plants described above were carried out 
to the designs of Mr. P. J. Mitchell, of 31 and 32, 
Budge row, Queen Victoria-street, E.C., the conces- 
sionaire for Rateau plant in this country. The turbines 
were built by Messrs. Fraser and Chalmers, Limited, 
of Erith ; and in the case of the Steel Company of 
Scotland’s plant the dynamos were built by Messrs. 
Siemens Brothers and Co., Limited, of Stafford; the 
condensing plant was built by the Mirrlees Watson 
Company, Limited, Glasgow, and the cooling-tower by 
Messrs. Balcke and Co. 

he alternator at Hucknall Torkard Colliery was 
constructed by Messrs. Bruce Peebles, of Edinburgh, 
and the condensing plant by the Worthington Pump 
Company, Limited, London. 








_ Messrs. Crompton and Co.—Last Saturday the Arc 
Works Club held their annual sports at Chelmsford. The 
weather was glorious, and the numerous guests invited 
by the firm to watch the contests had a most enjoyable 
entertainment. Previous to the sports the visitors were 
conducted round the works by members of the staff. 
Several dozen 36-in. projectors for the Admiralty, ap- 
proaching: completion, attracted considerable attention. 
Messrs. Crompton’s type was adopted, we understand, 
atter exhaustive tests with several foreign patterns of 
instrument. At the luncheon-table Colonel Crompton 
spoke strongly about certain daily papers which did im- 
‘cnse harm to the country by disparaging British goods 
and methods, with the idea of being sensational, or of 
exhibiting their ignorance of what they discussed. 


THE MILAN INTERNATIONAL FIRE 
CONGRESS. 

Tue International Fire Congress was this year held 
at Milan, which city had been selected on account of 
the International Exhibition that is being held there. 

The Congress was convened at the invitation of the 
Italian Government and the local Fire Service Society, 
and was conducted under the auspices of the Interna- 
tional Fire Service Council. There was a consider- 
able attendance at the Congress, the representation 
from Great Britain, France, Germany, and Austria 
being particularly strong. As far as Great Britain 
was concerned, there were present at the Conference 
a special Commission of six executive officers from the 
British Fire-Prevention Committee, and also a large 
party of fire-brigade officers. 

The papers under consideration were taken in three 
sections: —-1. General subjects. 2. Fire service 
matters. 3. Questions of fire prevention. The chair- 
man of the latter section was Professor Grassi, of the 
Theatre Commission of Milan. 

The patronage of the King of Italy had been 
accorded to the Congress, which was opened by H.R. H. 
the Prince of Turin on his Majesty’s behalf, and the 
usual offices of hon. president and hon. vice-presidents, 
&c., were in most distinguished hands, including 
numerous Ministers of State and the Mayor of Milan. 

That generous hospitality was accorded goes with- 
out saying. Much was to be seen of interest at Milan 
at the time, with its great industrial developments 
and its International Exhibition, so that the stay for 
the Congress.was both pleasurable and instructive to 
all concerned. 

It was interesting to observe that among the Conti- 
nental Government delegates who attended the Con- 
ference were men of such great ability and distinction 
as M. Lepine, G.C.V.O., the Paris Police Prefect, and 
Prince Levoff, representing the Russian Government; 
and also the chief officers of the Paris, Berlin, Vienna, 
and other leading brigades had made a point of 
attending. 

As to the papers presented, from a purely engineering 
point of view, the two on “‘ Motor Fire Appliances,” 
respectively by Chief Officer Reichel, of Berlin, and 
Chief Officer Miiller, of Vienna—the one primarily 
dealing with a steam-propelled fire-engine and the 
other with an electrically-propelled fire-engine—cer- 
tainly take a leading place. 

Of the general papers, Mr. Edwin O. Sache presented 
one on the “ International Relations in the Fire Ser- 
vice,” which dealt with the arrangements of the Central 
Enquiry Bureau for Fire Service and Fire-Preventive 
Matters, recently formed at Luxemburg. On fire-pre- 
ventive questions, Mr. Percy Collins, F.8S.S., presented 
a most luminous paper on ‘‘ The Growing Risks of 
Motor Traction from the Fire Point of View ;” having 
regard to the innumerable motor garages that are 
being established, and the more general storage of 
petroleum and benzine for motor purposes. 

Mr. Ellis Marsland (district surveyor of Camber- 
well) presented a very valuable paper on the protec- 
tion of vertical openings to buildings, pointing out the 
advantages and weaknesses of different forms of pro- 
section, Ganed upon actual experience and upon the 
investigations of the British Fire-Prevention Com- 
mittee. 

The paper, however, which certainly attracted the 
a attention, and which may be deemed to have 

en the ‘‘ clou” of the Congress, was presented by Mr. 
James Sheppard, A.I.E.E. (surveyor to the North 
British at Mercantile Insurance Company), dealing 
with reinforced concrete as a fire-resistant, and the 
necessary precautions which must be taken to avoid 
accidents, more particularly in the selection of aggre- 
gates and the suitable protection of all metal-work. 
This paper was illustrated by a splendid series of 
lantern-slides, from photographs taken at the Fire- 
Prevention Committee’s independent tests. 

We have already frequently expressed ourselves on 
this question ; but having regard to the fact that much 
unreliable information has been put into print b 
specialist contractors on the subject, the following 
extract from Mr. Sheppard’s paper, which was much 
acclaimed, may be of interest :— 

Photographs submitted by interested parties illustrating the 
effect of the fire are doubtless all too often taken from points of 
view most favourable to the object the photographer desires to 
serve. Sometimes such photographs do not even illustrate the 
— of the building affected by fire, but only parts damaged 

rom some other cause, such as explosion or shock, having no 
bearing whatever on questions of fire-resistance. 

No truer words of warning could have been given as 
to this question of the specialist contractor presenting 
optimistic views as to the results of fire. Anyone who 
has seen the recent literature and illustrations put 
forward by some of the firms in the United States and 
elsewhere regarding the San Francisco, Baltimore, and 
other fires, will realise that misrepresentation in this 
direction is actually becoming a danger to the profes- 
sional man, who has great difficulty in discriminating 
between the true and the false when such photographs 
and data are put forward in a plausible manner. 





Of the various resolutions passed at the Congress, 


y mel will proceed to Tees-side, arriving at 


the following are those we consider will be of inte- 
rest to our readers, although, of course, a number of 
other useful resolutions were also passed on other 
interesting questions :— 
RESOLUTION I. 
EXTERNAL OPENINGS TO BUILDINGS. 
That the Congress considers :— 

(a) That greater attention be accorded to the protection of 
vertical external openings to buildings than heretofore. 

(») That some approved means of tection be compulsory 
for all opening windows having less than 8 ft. intervening, 
and for opposing windows in enclosed courts having less 
than 15 ft. intervening. 


RESOLUTION IIL 
Retrrorcep Concrete. 

(a) That the Congress considers that no reinforced concrete 
construction should be permissible in buildings intended 
to be fire-resisting, unless the gate be most carefully 
selected and applied in such a manner as to give substantial 
protection to all metal parte, 

That it is advisable where reinforced concrete is intended to 
be fire-resisting that every portion of the metal rods or bars 
contained therein be covered by not less than % in. of con- 
crete, the aggregate of which must be able to pass through 
a sieve of not more than 1 in. in diameter, and that Port- 
land cement of great firmness only be used. 

(b) That, where feasible, all external angles should be rounded. 

(c) Any angle-iron needed for mechanical protection should 
be held in position independently of the concrete. 


RESOLUTION IV. 
Motor GARAGES. 
That the Congress considers :— 

(a) That accommodation for motor-cars (motor garages) not 
to be allowed under dwellings. 

(v) That special measures for isolating motor garages from 
adjacent dwellings be adopted. 

(c) That special measures be taken to avoid the possible access 
of benzine or petrol into the cellarage, drains, or sewerage 
system of buildings. 

(d) That for the storage of small quantities of petrol or 
benzine, the cans should be kept below ground level, but 
where a greater quantity be kept than can be easily re- 
moved by hand, a proper underground metal receptacle 
should be employed from which the liquid could b2 ex- 
tracted without the pressure of air. 


RESOLUTION VII. 
ReraineD Fire BRiGADEs. 

That the Congress considers the attention of the local autho- 
rities should be called to the ic advantages of providing 
married municipal workmen with cottage or tenement accom- 
a with a view of utilising their services as retained 

remen. 


RESOLUTION IX. 
Moror Fire APPLiaNces, 

That the Congress considers that it would be premature to 
arrive at any definite conclusion regarding preference to be 
accorded to any specific form of motor traction to be used for 
motor fire appliances, whether the power intended for traction 
be used for propulsion purposes only, or also for the working of 
the appliance, but that the occasion of the Congress be taken 
to record the indisputable superiority of modern forms of motor 
traction generally as compared with horse traction for fire- 


service purposes. 











Tue Iron AND Street INSTITUTE AND THE AMERICAN 
INSTITUTE OF Mintnc ENGINEERS.—On page 797 ante, in 
our notice of the coming meetings of the above Institutes 
in July, the list of papers to be read at these meetings is 
not complete, several papers having since been added. 
These relate to the American Institute. Four papers 
having been already mentioned, the additional ones are— 
(5) ‘‘A Simple Distributor for Blast-Furnace Charges,” 
by David Baker, Philadelphia, Pa.; (6) ‘A New 
Calorimeter for the Determination of Carbon in Steel,” 
by Charles H. White, Cambridge, Mass. ; (7) ‘‘ The 
Gas-Producer as an Auxiliary in Iron Blast-Furnace 
Practice,” by R. Lee, Liberty Furnace, Pa. ; 
(8) ‘‘ Internal Stresses in Iron and Steel,” by Henry D. 
Hibbard, New York; (9) ‘‘ Heat Treatment of Steels 
Containing 0.50 and 0.80 per Cent. of Carbon,” by 
C. E. Corson, Latrobe, Pa ; (10) ‘‘Methods of Mining, 
Hauling, and Screening Coal at the Mines of the Aldrie 
Mining Company at Brilliant, Alabama,” by T. H, 
Aldrich, Jun., Birmingham, Alabama; and (11) ‘‘ Con- 
tinued Discussion of the Gayley Dry-Air Blast Process.” 
For the week following the joint meeting of the Iron and 
Steel Institute and the American Institute of Mining Engi- 
neers in London, a tour has been organised for the American 
visitors by the Iron and Steel Institute, of which the fol- 
lowing is an outline programme :—On July 30 the visitors 
will travel from London to York, and will stay the night 
at the latter place. At York, the Minster and various 
other places will be visited. On Tuesday, July 31, the 
i Middles- 

rough shortly after 10 o’clock. Several works will then 
be visited, after which luncheon will be provided in the 
Town Hall, and the visitors will leave about 4 o’clock for 
Durham, where the ladies of the party will join them 
from York. After seeing the sights of Durham, the 
porty will proceed to Newcastle-on-Tyne to sleep. On 
nesday, August 1, there will be three alternative ex- 
cursions :—(1) A trip down the river and back, calling 
at the works of Messrs. Swan, Hunter, and Wigham- 
Richardson, Limited ; (2) a visit to Hylton, Dawdon, and 
Horden Collieries ; (3) a visit to Bamburgh and Alnwick 
Castles. In the evening there will be a conversazione. 
On Thursday, August 2, the party will proceed to Glac- 
gow, vid Carlisle ; or an alternative visit can be paid to 
the works of Sir W. G. Armstrong, Whitworth, and Co., 
Limited. On August 3 the visitors will go from Glasgow 
to Gourock by train ; and at the latter place will board 
the steamer Duchess of Hamilton for a day’s trip, return- 
ing to Glasgow at 5.30 p.m. In the evening the party 
will be entertained by the Lord Provost and the Corpora- 





tion of Glasgow, in the City Chambers. On Saturday, 
Sot 4, Edinburgh wil] visited and the tour will 
close, 
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RATEAU EXHAUST-STEAM TURBINE PLANT; HUCKNALL TORKARD COLLIERY. 
MR. P. J. MITCHELL, LONDON, CONTRACTOR. 
(For Description, see Page 848.) 
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ANOTHER TRANSPORTER BripGr.—In order to fextend | a truck, worked by electricity, travels for 400 ft.—| Bizerta, Martron (near Rochefort-on-Sea), Rouen, Nantes, 
electric tramways from the County Gates, Bournemouth, | 9 ft. 6 in. above high water—on rails from end to end of | and Duluth. In Great Britain there are now two such 
to Canford Cliffs and the Sandbanks, a transporter or | the bridge, and from this truck a car is suspended with | bridges, one at Runcorn over the Mersey and the 
suspender bridge will be erected over Poole Harbour. | the floor at road-level. The tramcars, other vehicles, | Manchester Ship Canal, and the other over the Usk at 
The design is that of an ordinary stiffened suspension | pedestrians, &c., enter the suspended car at one side, and | Newport; others are authorised between Southport 
bridge, with the girders placed at a sufficiently high level | are conveyed at the same level to the other side. Similar and Lytham, and between Portsmouth and Hayling 
to allow shipping to pass under them. On these girders | bridges have been working for some time at Bilbao, | Island. 
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‘THE manufacture of stop-valves has now been carried 
ou for so many years that one might well have thought 
that finality had been reached. We are, however, 
indebted to Mr. Ferranti for a radical a in 


valve construction, which promises considerably to 
modify existing practice. 

_ The valve works upon the principle of converting 
the pressure of the fluid to be controlled into velocity, 
pssing it through a comparatively small orifice, in 
which the working parts of the valve are placed, at 
a high velocity, om then reconverting the velocity into 
pressure again by means of a suitably formed nozzle. 

We give above several illustrations of the valve, 
which is being manufactured by the well-known firm 
of Messrs. J. Hopkinson and Co., Limited, of Hudders 
eld. From these engravings its construction will be 
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readily understood. The new idea is so simple, and 
the advantages of the valve are so obvious, that it 
seems strange that it has not been invented long ago. 
It must be remembered, however, that accurate know- 
ledge on velocity and pressure conversions of elastic 
fluids is of quite recent date ; and it has only been by 
a combination of circumstances that the present deve- 
lopment has been brought about. 

me years ago the Venturi water-meter suggested 
to engineers the ibility of using a valve of less than 
the full bore of the ipe carrying the water to be con- 
trolled, and euainied in a plain straight-through valve 
being connected between two simple conical pieces of 
pipe. This device was careiennite where efficiency 
was a matter of small importance, and where the drop 
of pressure occasioned was of little consequence in the 
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system where it was applied. No doubt this idea has 
met with no general application on account of its short- 
comings, as it has the same disadvantage as using a 
valve which is too small for its work. 

When Messrs. Hopkinson, some time ago, were con- 
sidering the question of manufacturing valves under 
Mr, Ferranti’s patents, they made careful experiments 
to determine the value of the valve, and after they 
had successfully applied it to one of the engines in 
their power-house, they removed it, and put in its place 
an ordinary straight-through valve of the ‘same bore 
as the throat of the nozzle-valve, connecting it with 
increasing and decreasing cones to the steam-pi 
It was then found that the engine would only give 
about two-thirds of its normal load, thus showing, in 
a form which can easily be appreciated, that this sort 
of device, which, as explained above, had had some 
application in water work, was quite unsuitable for 
use in pipes which were carrying steam at normal 
velocities. The whole tendency, however, of modern 
engineering in steam-pipe systems, and generally in 
the control of fluids, has been to do away with —- 
thing causing a drop of pressure or reduction of head ; 
and it is for this reason that the globe or screw-down 
valve is being so generally abandoned in favour of 
valves of the Sssaleth-dheonsh ttern. Moreover, in 
steam installations so many valves are usually found 
in series between the boilers and the engines that any 
appreciable ~~ of pressure ro each of the 
wieet would add up to a serious figure before the 
engine was reached, 

As the result of very careful design and a large 
number of experiments, Mr. Ferranti Tae produced a 
valve with very much smaller working parts, through 
which the drop of pressure, under normal circum- 
stances, is negligible, and which is capable of carry- 
ing the heaviest overloads. This valve can therefore 
advantageously take the place of any ordinary full-bore 
straight-through valve. 

As will be seen from our illustrations, the steam 
entry to the valve is formed of’a conical nozzle. It 
has been found advisable in practice to make the 
throat of this nozzle half the diameter of the pipe in 
which the valve is placed, and it therefore has one- 
quarter the area, In this throat the operative parts 
of the valve are placed. These are made according 
to Messrs. Hopkinson’s well-known construction, the 
discs and seats being of their ‘‘ Platnam ” metal, which 
has been found very durable under the most severe 
conditions. As, however, it is of the utmost import- 





ance that the path should be perfectly smooth, so us 
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to avoid as much as possible loss from eddying, the mov- 
ing part of the valve is of special construction. This 
will also be seen from the illustrations, which show that 
the moving parts are so constructed that when the 
valve is closed the ordinary discs are in position against 
the faces ; and when the valve is opened a smooth 
tubular passage is brought accurately into line between 
the cones forming the path through the valve. 

The steam, on leaving the throat, passes through a 
diverging nozzle and converts its velocity into pres- 
sure; and it is the smoothness of the throat and 
correctness of the whole path which are of such great 
importance in giving the valve a high efficiency. The 
nozzles, both leading to and from the throat, have been 
designed on the basis of equal conversion of energy 
per unit length of the path, so as to obtain the mini- 
mum loss by eddying. Every precaution is taken in 
the design and manufacture of the valve to ensure the 
tube which forms the path through the throat being 
in accurate aligament with the nozzles when the valve 
isfull open. ‘To give an idea of the importance of the 
smoothness of path in the throat it may be stated that 
when this special construction is replaced by the parts 
ordinarily found in a straight-through valve, the drop 
of pressure at once becomes scrious, 

The advantages to be obtained by the use of this 
valve are very important. As will be seen from our 
illustrations, Figs. 1 and 2, the new valve, for the same 
capacity as that of an ordinary straight-through valve, 
is very much smaller in size, and is of about half its 
weight, This matter, though not so important on land, 
is one of very great importance on board ship, where 
everything possible is done to reduce weight. 

One of the most serious troubles in large steam in- 
stallations is that of valve leakage, and in the valve 
in question it will be seen that with equally good 
manufacture the leakage must be at most one-half, 
owing to the periphery over which leakage can occur 
being half that in the ordinary valve. But, as is well 
known, the smaller the structure the stiffer it is pos- 
sible to make it, and it is therefore probable that the 
leakage will be reduced by a good deal more than half. 

Another advantage is that the valve does not require 
a by-pass; as it is found that partly owing to the 
reduced area of the opening and partly to the conical 
approach to the opening, the flow of steam is almost 
directly proportional to the number of turns given to 
the controlling wheel. There is, therefore, no rush of 
steam on opening, such as one gets with ordinary 
valves, and there isa continually increasing and nearly 
proportional flow right up to the last movement of 
the handle. This is a matter of considerable im- 
portance, as by careless opening of valves a good deal 
vf damage has resulted at different times, from the 
sudden rush which takes place. Owiog to the pro- 
gressive flow through the present valve this danger 
is done away with. Moreover, in valves of fair 
dimensions, such as are now being very generally 
used, the work of opening and closing is very con- 
siderable. The present valve has to be moved against 
a quarter of the load on account of the reduced area 
of its working parts, and for only half the stroke of 
a normal valve, and the work of opening and closing 
may therefore be put down as approximately one- 
eighth of that at present required. 

The lagging of steam-pipes for the purpose of saving 
heat losses is now generally done with very great 
care ; and in steam installations where the engineers 
are concerned with the good appearance of their pipe- 
work it is always a very serious difficulty to so lag 
the valves as not to lose heat, and yet, at the same 
time, to prevent their spoiling the general appearance 
of the plant. The new valve, as will be seen from the 
illustrations, lends itself very specially to being well 
lagged ; in fact, the diameter of the lagging required 
for the pipes is about that which is required for en- 
tirely enclosing the hot part of the valves, and thus 
a neat and workmanlike job can now be made of the 
covering of a pipe system. 

Many engineers will, no doubt, have come across 
the difficulty and annoyance arising from the fact of 
their having to provide different flanges upon their 
steam-pipes where these are jointed to stop-valves, 
owing to the welded-on flanges suitable for pipe-lines 
being too small in diameter, and having bolts at too 
small a radius for connecting to the cast-iron or cast- 
steel valve-bodies. This difficulty is entirely got over 
in the new valve. At Fig. 3 we show the valve with 
une end connected to a standard pipe-line welded flange. 

It will be seen from the figure that the cones of which 
the valve is formed enable the bolts to be put close 
enough in to the centre to allow of standard pipe-line 
welded-on flanges being used. The other endof the valve 
is shown connected toacast-iron flange, which is effected 
by simply drilling the valve flange to suit. The import- 
ance with the new valve of being able to keep standard 
pipe-line flanges throughout the pipe system is very 
great, and will be much depviiiaada by engineers. 


Tue Swansea VALLEY.—The demand for tin-plates is 
falling off, and the output for the future is considered 
pose, _The steel trade, on the other hand, is in a healthy 
»ondition. 











NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday the + dee 
market continued to exhibit a fairly steady tone, although 
business kept very quiet. The turnover consisted of 
about 3500 tons of Cleveland warrants at 50s. 24d. and 
50s. 3d. fifteen days, and 503. 44d. one month. The 
closing quotations were 50s. 2d. cash, and 50s. 5d. one 
month sellers. In the afternoon the tone became firmer, 
and Cleveland warrants were done at 50s. 2d. and 50s. 3d. 
cash, and for forward warrants dealing took place 
at 503. 54d. and 50s. 6d. one month. The turnover 
was again small, only some 3000 tons, and sellers’ 
closing quotations were 50s. 3d. cash and 50s. 6d. one 
month. Hematite was quoted at 643. 9d. buyers and 
64s. 114d. sellers one month. On Friday morning there 
was very little doing in the pig-iron market, but the tone 
was firm, and Cleveland warrants—500 tons—chan, 
hands at 50s. 5d. cash. At the close there were sellers 
at 50s. . cash and 50s. 8d. one month, and hematite 
was nominally dearer at 653. 14d. one month sellers. 
At the afternoon session prices reacted, and Cleveland 
warrants were done at 503. 34d. cash and 503. 64d. one 
month. The turnover was only some 1500 tons, and the 
closing prices were 50s. 34d. and 50s. 64d. one month 
sellers. When the market opened on Monday morning 
the tone was weak, and the total turnover was 2500 tons 
of Cleveland warrants. That business was done at 50s. 1d. 
four days, 50s. and 49s. 114d. seven days, and 50s. 2d. one 
month, and the closing quotations were 503. 04d. cash and 
50s. 34d. one month sellers. In the afternoon the market 
exhibited no change, and some 4500 tons of Cleveland 
warrants were done at 49s. 114d. cash and fourteen days, 
50s. seven days, 503. 24d. twenty-eight days, and 50s. 2d. 
and 503. 24d. one month. Closing quotations were rather 
below the morning at 50s. cash, and 50s. 3d. one month 
sellers. On Tuesday morning there was no improvement 
in the tone of the market, and Cleveland warrants de- 
clined, business being put through at 493. 9d. cash, 
49s. 1ld. twenty days, 50s. iid. one month, and 
50s. 7d. and 503. 6d. three months. The transactions 
amounted to 4000 tons, and at the close sellers quoted 
49s. 94d. cash and 50s. 04d. one month. In the after- 
noon the loss of the forenoon session was almost 
made up, and although the turnover was only about 4000 
tons of Cleveland warrants, prices were better. The 
dealings were at 49s. 104d. cash, 50s. twenty-three days, 
50s. 24d. and 50s. 14d. one month, and 50s. 8d. three 
months, and closing quotations were 50s. cash and 
50s. 24d. one month sellers. Hematite was quoted at 
65s. one month sellers. When the market opened to-day 
(Wednesday) the tone was fairly good, and Cleveland war- 
rants were firmer. The turnover was small, only about 3000 
tons of Cleveland iron changing hands at 502. to50s. 1d. cash, 
50s. 4d. one month, and 50s. 9d. and 50s. 104d. threemonths. 
The closing quotations were 50s. 14d. cash and 50s. 4d. 
one month sellers. Hematite was untouched, but the 
price was nominally dearer at 65s. 14d. one month sellers. 
The settling prices were :— Scotch, 56s. 3d. ; Cleveland, 
503. 14d.; hematite, 64s. 74d.; and Standard foundry iron, 
503. In the afternoon the market was lifeless, and not 
one transaction took place. Cleveland warrants were 
quoted dearer at 50s. 3d. cash and 503. 6d. one month 
sellers, while buyers quoted 4d. less for cash and 1d. less 
for the month position. The following are the market 

uotations for makers’ (No. 1) iron:—Clyde, 64s. 6d. ; 

alder and Gartsherrie, 65s.; Summerlee, 663. 6d. ; 
Langloan, 693.; Coltness, 72s. (all shipped at Glasgow) ; 
Glengarnock er ary at Ardrossan), 653.; Shotts (shipped 
at Leith), 65s. -; and Carron (shipped at Grange- 
mouth), 67s. 


Sulphate of Ammonia, — The sulphate-of-ammonia 
market continues flat, and there is not a great deal of 
business passing. The price may be quoted to-day at 
12/. per ton for prompt business Glasgow or Leith, but it 
is doubtful if that figure could be obtained. Buyers offer 
1ll. 17s. 6d r ton, but sellers want at least 1s. 3d. 
more. The shipments last week from Leith Harbour 
amounted to tons. 


Scotch Steel Trade.—Affairs in the Scotch steel industry 
are again beginning to assume a more satisfactory con- 
dition, and general inquiries are rather better. The 
volume of new business is, however, on the small side. 
Japan has again sent some good inquiries to this market 
for steel, and these are said to be more important than 
the contracts lately fixed up for shipment to that country. 
The material is believed to be for the building of war- 
ships, and delivery is required before the end of this year. 
China is in the market for steel sheets, and firm inquiries 
have also been received for light steel thin plates and 
sheets from Germany and Belgium. At the fortnightly 
meeting of the Scotch Steelmakers’ Association, held here 
yesterday, no alteration was made in prices. With 
reference to the pro ment on the sale of angles, 
a meeting was held in London last week of the committee 
of representatives of the Scotch and English angle makers. 
It was arranged that a general meeting of all the makers 
be held at Carlisle on Friday first, to consider the report 
and proposals of the committee with regard to the angle 
trade. Other matters may also be discussed. In view 
of the near approach of the annual Fair holidays, which 
commence in exactly a fortnight from now, work is 
being pushed ahead with all speed in the various depart- 
ments of the local steel works. 








Tue Batu anp West or Encianp SHow.—The recent 
exhibition at Swindon of the Bath and West and Southern 
Counties Society was attended by 49,851 persons. The 
show for 1907 is to be held at Newport (Mon.), on June 5 
and five following days. 





NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
Messrs. Cammell, Laird, and Co.—It has been already 
stated that the shareholders in the above company had 
authorised the directors to increase the capital by the 
issue of new debenture stock to the amount of 1,000,000/. 
The directors have since sent out a circular inviting sub- 
scriptions for an issue of 750,000/. 5 per cent. mortgage 

debenture stock, being part of the total sum authorised. 


The Iron and Steel Trades.—Prices of pig iron at the 
present time are being well maintained. There is not 
much extra demand, but the ordinary trade requirements 
are consuming nearly all the iron that is made, and very 
little, if any, is going into stock. Finished iron material 
is in very fair demand for general pur , and prices 
keep up well. There has been no further development 
in the armour-plate trade, and there are no inquiries 
going about either from the English or any other Govern- 
ment. The inquiries that were being made some time 
ago, both by Russia and South America, have not resulted 
in business, on account, it is understood, of the diffi- 
culty of finding money. There is not quite so much 
doing in the heavy forging-shops; but for light 
forgings, such as are required for railway, motor- 
car, and similar purposes, there is still a gcod 
inquiry. The Italian Government have been in the 
market for a large quantity of projectiles, and for some 
time experiments with the productions of some half- 
dozen firms have been going on at Spezzia. The trials 
are now over, and it is understood that Messrs. Thomas 
Firth and Sons, of Sheffield, have succeeded in securing 
a very large t of the contract. Orders continue to 
come to hand, both from home and foreign railway 
companies, for railway material, and works generally are 
being kept fully employed, but there is no great weight 
of business on hand. 


The Coal and Coke Trades.—Contracts for gas coal are 
now being placed very freely, and soon all will have been 
settled. Coalowners have tried very hard to secure a 
slight advance in prices, but owing to the very large out- 
put of this class of coal, in only a few instances have the 
succe The house-coal trade is very quiet, and jo 
lots are being disposed of on easy terms. The demand 
for steam is well maintained, and the pits generally 
are working full time. A very fair weight of business is 
going on in coke, both for steel and iron-making purposes. 








Tue OXIDATION OF ATMOSPHERIC NITROGEN IN ELEc- 
Tric Arcs AND Exrctric IRON AND STEEL-SMELTING.— 
Professor K. Birkeland, of Christiania, who is at present 
on a visit to this country, will read a paper on Monday, 
July 2, at 8 p.m., at the Society of Arts, on ‘‘ The Oxida- 
tion of Atmospheric Nitrogen in Electric Arcs ;” and at 
the same meeting Mr. F. W. Harbord will communicate 
a paper written by Dr. Eugen Haanel, of Ottawa, 
describing the recent experiments on electric iron and 
steel-smelting. These experiments were made at Sault 
Ste. Marie on behalf of the Canadian Government. 


*“‘Rateau. System or ExuHaust UTILISATION: ” 
Erratum.—We regret that on page 808 ante, through 
an oversight, we omitted to mention in a notice of a 
leaflet we had received from Messrs. Mirrlees, Watson, 
and Co., Limited, Glasgow, relating to the utilisation of 
exhaust steam at the works of the Steel Company of 
Scotland, at Hillside, that the contract for the plant was 
placed by the Steel Company with Mr. P. J. Mitchell, 
of London, who has the sole rights in Great Britain for 
the Rateau system of exhaust-steam utilisation. Messrs. 
Mirrlees, Watson, and Co. received the order from Mr. 
Mitchell, not direct from the Steel Company of Scotland. 


Tue InstituTION oF Civit ENGINEERS’ CONVERSA- 
ZIONE. — The first evening of the conversazione, held 
by Sir Alexander Binnie, and the council of the In- 
stitution of Civil Engineers, took place on Wednes- 
day evening last, in the Institution building, 25, Great 
George - street, Westminster, and the attendance of 
ont a and guests was, as usual, very large, the 
rooms being decidedly crowded. The programme pro- 
vided was well up to the usual standard, and in- 
cluded two short lectures illustrated by the lantern, one 
by Mr. Frank Wilde, describing early construction work 
on the Assam-Bengal Railway, and the effects of the 
earthquake of 1897 ; and one by Mr. H. P. Balch, illus- 
trating explorations of the limestone caverns and water- 
ways in the Mendips. There was also a very fine collec- 
tion of paintings in the hall, on the staircase, the first 
landing, in the main library, and other rooms. Mrs. Beau- 
champ Tower and Mr. Arnold Mallock exhibited the 
late Mr. Beauchamp Tower’s proposed method of obtain- 
ing a steady platform at sea. Anyone interested in hear- 
ing what was going on at the theatres could do so by 
means of the electrophone installed by the courtesy of the 
National Telephone and the Electrophone Companies. A 
little instrument was also on view which enables the depth 
of water under a torpedo-boat or destroyer at any moment 
tobeascertained approximately when the boat is travelling 
at high speeds. This instrument was exhibited by Messrs. 
Yarrow and Co., Limited. Isle of Dogs, Poplar, E. The 

rinciple of its action is that the inclination of the vessel 
| nme known as well as the speed, the depth of water can 
be approximately obtained. We hope, however, to 
describe the apparatus more fully in the near future. 
During the evening selections of music were played by 
the string band of the Royal Artillery and by the Austro- 
Hungarian Band. The programme for the second even- 
ing (Thursday) was similar to that on Wednesday. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mrpp.iesBroucH, Wednesday. 

The Cleveland Iron Trade:—Yesterday there was only 
a thin attendance on Change, and there was next to no 
business doing—a state of affairs which may be looked 
for now until August, when buying over the autumn 
should set in. No. 3 g.m.b. was obtainable at 50s. 3d. 
f.o.b., and a few sales were recorded at that price. No. 1 
was Dis. 9d.; No. 4 foundry, 493. 6d.; grey forge, 48s. 9d. ; 
mottled, 48s. 34.; and white, 47s. 9d. East Coast hema- 
tite pig was quiet and dull, on the basis of 65s. 9d. for 
early delivery of mixed numbers. ish ore was a 
shadeeasier, Rubio (50 per cent. quality) was 19s. 6d. to 
192. 9d. ex-ship Tees. Middlesbrough warrants, after fall- 
ing to 493. On. rallied a little and closed 493. 11d. cash 
buyers. To-day the market was a little stronger owing to 
an improvement in warrants, the price of which went up to 
503. 24d. cash buyers. This caused No. 1 Cleveland to 
rise to 52s.; and No. 3 g.m.b. to 50s. 6d., with re'lers of 
the latter asking as much as 50s. 9d. Other quotations 
were unaltered. 

Manufactured Tron and Steel.—Tkere is practically 
nothing new in manufactured iron and steel. Except for 
rails and plates new orders are scarce. Quotations all 
round are stationary :—Common iron bars, iron ship- plates, 
and iron ship-angles, are each 7/. 53. ; best bars, 7/. 15s. ; 
iron ship-rivets, 7/. 17s. 6d. ; steel bars, 7/.; steel ship- 
plates, 7/. ; steel ship-angles, 6/. 12s. 6d. ; steel boiler- 
plates, 8/.; steel joists, 6/. 7s. 6d. ; steel sheets (singles), 
8/. ; and steel sheets (doubles), 8/. 5s.; and heavy sections 
of steel rails are 62. 7s. 6d.—all less the customary 24 per 
cent., except rails, which are net cash at works. 


New Works on Tees-side.— We are informed that 
arrangements have been concluded, the result of which 
being that a large firm of zinc-smelters will lay down ex- 
tensive works on Tees-side. The firm will import about 
50,000 tons of ore from Australia annually, and in the 
conversion more than twice this quantity of coal will be 
used. The output of the firm consists of spelter and sul- 
phuric acid. We understand that the works, the erection 
of which is to be commenced almost immediately, will 
cost approximately 150,0002. 

Messrs. Head, Wrightson, and Co., Limited.—The 
annual meeting of the shareholders of Messrs. Head, 
Wrightson and Co., Limited, was held at the Teesdale 
Iron Works, Thornaby. Alderman C. A. Head presided, 
and in moving the adoption of the directors’ report, 
details of which have er been published, congratu- 
lated the shareholders upon the result of last year’s work- 
ing. Their gross profit, he said, had been 44,703/., which, 
with an undivided balance from the previous year of 6018/., 
made 50,812/. to bedealt with. He was pleased tosay that 
they were able to pay the same dividend as that for some 
years past—namely, 7 per cent., which, he thought they 
would agree, was very satisfactory. They were also 
writing off 10,0007. more in respect of depreciation, and 
carrying over 4000/. to general reserve account, which 
now brought these two reserve accounts to over 107,000/. 
They were carrying forward 6562/., so that altogether 
they would agree that the balance-sheet was a most 
satisfactory one. They had now virtually completed 
the electrification for motive power of both their 
Teesdale Works and Stockton Forge Works, which 
would enable them to execute the large contracts they 
had, with greater facility. 

Coal and Coke.—Coal keeps firm, and coke shows a 
decided upward tendency. The local consumption of 
coke is very heavy, and 17s. is now the value of average 
blast-furnace qualities delivered here, mand for 
export coke is also good, and the price is from 17s. 6d. 
f.o.b. upwards, 


NOTES FROM THE SOUTH-WEST. 

Cardiff.—There have been numerous inquiries for large 
steam coal for early and future shipment, but no very 
important transactions have been carried through. The 
best large steam coal has made 15s. 9d. to 163. 3d. per 
ton, while secondary qualities have ranged from 14s. 6d. 
to 15s. 6d. per ton. House coal has continued steady ; 
the best ordinary qualities have made 14s. to 14s. 6d. 
per ton, while secondary descriptions have ranged from 
lls. to 13s. per ton. o. 3 Rhondda large has been 
quoted at 15s. per ton. Foundry coke has brought 19s. 
to 19s. 6d. per ton, while furnace ditto has realised 17s. 
to 17s. 6d. per ton. As regards iron ore, Rubio has been 








quoted at 18s. 9d. to 19s. per ton, and Almeria at 18s. 9d. | 9) 


per ton, upon a basis of 50 per cent. of iron, and charges, 
including freight, insurance, &c., to Cardiff or Newport. 


Dowlais.—The Goat Mill has effected a large output of 
heavy steel rails, partly in execution of home contracts 
and partly to meet foreign orders. The apy of steel 
sleepers has been comparatively small. e Big Mill has 
been engaged upon colliery rails, fish-plates for exporta- 
tion, angles, &c, 

Electrical Power in Wales.—The directors of the South 
Wales Electrical Power Distribution Company have 
|: sued a circular, in pursuance of the Standing Orders of 
Parliament, convening a special general meeting of the 
company, for the consideration by the shareholders of the 
addition to a pending Bill of new clauses authorising the 
raising of additional capital by the creation and issue of 
500,000/. prior lien debenture stock, ranking both as to 
principal and interest in priority to existing and deben- 
ture stock. 

More Welsh Coal.—Sinkers at the Morriston copper pit 
have struck the 3-ft. seam at a depth of 14 yeas below 
the 6-ft. seam. They are continuing sinking to the 2-ft. 
seam. The directors of the Rhymney Iron Company, 





Limited, report :—‘‘ The sinking of a new pit at Groes- 
faen to the steam-coal measures has been completed, the 
total depth being 698 yards. A connection with the 
Penygarreg pit is now being driven on one of the seams 
of coal, a large quantity of which is being thus raised. A 
steel pithead frame has been delivered, and will, together 
with the winding engine and other equipments necessary 
for permanent winding, be shortly erected. A corre- 
y ar op | pit being sunk at Penygarreg has reached a 

epth of 490 yards. At the new Duffryn pit the work 
of proving the lower four-foot seam has been continued. 
The coal is still of good thickness, and steps are being 
taken for the erection of a new pithead frame. The 
winding arrangements are also being improved, and a 
——— coal-cutter has been introduced, with good 
results.” 


Bristol Wagon and Curriage Works Company, Limited’ 
—The forty-first ordinary meeting of this company was 
held on Tuesday, Mr. Steuart Fripp in the chair. The 
chairman said the ona commenced the year with 
a credit balance of .; it had added this year 
15,776/., making a total of 25,0297. The directors con- 
sidered it desirable to carry 3000/. to the depreciation 
account in regard to buildings, plant, and machinery, 
and they had also decided to write 2100/. off wagons on 
simple hire. The directors recommended that out of the 
balance a dividend of 4 per cent., and a bonus of 2 per 
cent., should be decl on the called-up preference and 
ordinary share capital for the half-year ending March 31. 
This would leave 85597. to be carried forward. 


Exeter Sewage.—Mr. H. R. Hooper, Local Government 
Board inspector, held an inquiry at Exeter on Tuesday 
into an application by the City Council for authority to 
borrow 57002. and 3188/. to defray excess expenditure 
upon the Exeter and St. Thomas sewage disposal works 
respectively. The town clerk (Mr. Parry) said the 
council would like the repayment of the loans spread over 
fifty years. The inspector did not think the Board would 
allow that. The town clerk suggested that the period 
should be at least thirty years. The town clerk reviewed 
the history of the sewage disposal question, and, referring 
to the establishment of the septic tank sewage works at 
Belle Isle, in respect of which a further loan of 57002. was 
sought, said the success of the experiments of Mr. 
Cameron, the inventor of the system, was so assured that 
there was no opposition at the original inquiry into an 
application to borrow 40,000/. for carrying out the scheme. 

e additional expenditure was brought about mainly by 
the fact that the system was an experimental one, and 
there were several items of expenditure which it was im- 
possible to estimate beforehand. 





Tue British AssociaTiON OF WaATER-WorkKS EnscI- 
NEERS.— Arrangements have been made for the annual 
general meeting of the above Association to be held at 
Scarborough on Thursday, Friday, and Saturday the 
12th, 13th, and 14th of July, under the presidency of 
Mr. William Millhouse, Assoc. M. Inst. C.E., water 
engineer to the Corporation. For the convenience of 
members travelling to Scarborough from or near King’s 
Cross, arrangements will be made for a luncheon car to 
be reserved on the train leaving King’s Cross at 11.30 
a.m. Tourist tickets should be taken. The following 
papers will be read and discussed :—(1) ‘‘The Geology 
of North-East Yorkshire in Relation to the Water Supply 
of the District,” by C. Fox-Strangways, F.G.S.; (2) 
** Rural Water Supplies,” by J. Mitchell Wilson, M.D., 
county medical officer East Yorkshire; (3) *‘ Water 
Supply in a Dairy District,” by William Phelps; (4) ‘* The 
Parsons Turbine,” by F. G. Holden, B.A., Associate 
M. Inst. C.E., resident electrical engineer, Scarborough ; 
(5) ‘* Various Causes of Waste of Water, and Methods of 
Prevention,” by Ralph Blakiston ; (6) ‘‘Tropical Waters 
and their Purification,” by H. G. Foster-Barham, Assoc. 
M. Inst. C.E., F.G.S.; (7) “‘ The Laying of a Submerged 
Water Main under the River Ouse,” Ld W. H. Hum. 
phreys, water engineer, York. On Friday, July 13, the 
annual dinner of the Association will be held at the 
Grand Hotel, at 8 p.m. During the visit various excur- 
sions to works and places of interest in the neighbourhood 
will be made. 


Prrsonat.-—Mr. W. H. Patchell, Vice-President of the 
Inst. E.E , M. Inst. C.E., M.I. Mech. E., and M. Am. 
Inst. K.K., who has been engineer-in-chief to the Charing 
Cross, West End, and City Electricity Company, Limited, 
for the last thirteen years, has just completed a seven 
ears’ contract with that company in connection with 
their City of London extensions. Mr. Patchell is now 
proposing to establish himself in Westminster as a con- 
sulting engineer. He will devote a good deal of his atten- 
tion to the —— of electricity to mines. It will be 
remembered that Mr. Patchell served on the Home Office 
Electricity in Mines Committee, which inquired into and 
reported on this subject. Mr. Patchell will have offices 
in Westminster, the address of which will be notified 
shortly ; meantime his address will continue to be 60, St. 
Martin’s-lane, London, W.C.—We are informed by 
Messrs. W. Sisson and Co., Limited, engineers, Glou- 
cester, that they have removed to their new works, Elm- 
bridge-road, Gloucester, at which place their business 
is now conducted. The works are about 14 miles from 
the Midland and Great Western Railway stations, and 
are easily reached by electric tram.— We have been asked 
by Messrs. W. B. Brown and Co. (Bankhall), Limited, of 
Globe Works, BankhilJ, Liverpool, to state that greatly 
exaggerated reports have appeared in the daily Press 
respecting a com tively small fire which took place at 
their vere on the 16th inst. They inform us that the 
y the whole of their 
works is in full working order, and that therefore no 
ers need be feared. 


damage is small, and that practi 
ro} 
delay in the execution of 





MISCELLANEA. 


THE members of the Institute of Sanitary Engineers 
will hold their summer meeting this year m Manchester 
on July 6, 7, and 8 Sir Wm Mather, M. Inst. U.E., 
will preside at the meeting, and a very interesting pro- 
gramme of discussions and visits has been arranged. 


According to Indian Engineering, some of the Mexican 
railways, although they may not be the most com- 
fortable in the world to travel on, are yet apy arently 
built regardless of cost. On the Mexican Gault Railway 
the rails are laid on mahogany sleepers, and the bridges 
are built of white marble; while on the West Coast there 
is a line in which ebony is used for sleepers, and silver 
ore, drawn from old mines near the track, for the ballast 
This seeming extravagance is accounted for by the fact 
that the engineers had no other materials on the route, 
and found it cheaper to use the ones at hand than import 
any thing else. 


We learn from a recent issue of the Jron Age that 
Messrs. Henry Disston and Sons (Inc.), of Philadelphia, 
U.S.A., are making a trial of electricity in the melting 
of the steel used in their saws and other tools. The 
system employed is that in which the crucible has a 
ring form; and with its contents forms the secondary 
of a transformer, the primary of which is fed with an 
alternating current at a low amperage, but considerable 
voltage. In starting, a little fluid metal is poured into 
the ring-shaped crucible, and, the current being sterted, 
the remainder of the charge is added in the solid form. 
The curreut induced in the ring of molten metal generates 
so much heat that the rest of the charge is soon melted 
down. The core of the transformer is water-cooled. In 
the Disston plant the charge is 150 1b., but the ingo 
cast is only 90 Ib. to 100 lb., the remainder of the metal 
being left to form the nucleus of a fresh charge of 90 Ib. 
to 100 Ib. of solid material. This is melted down in 
about 20 minutes, whilst in about 40 minutes more it is 
**killed ” and ready to cast. The temperature inside the 
crucible is under perfect control by vurying the strength 
of the primary current. This latter is supplied at 120 
volts, and it is stated that the average power consump- 
tion has been 640 kilowatt-hours per ton of steel melted, 
which would seem an extraordinarily low figure. 


In a paper read at the 4m meeting of the Scandinavian 
Technical Society, by Mr. G. A. Akerlind, the author 
states that the tensile strength of malleable cast iron 
varies between 40,000 Ib. and 50,000 lb. per square inch, 
with an elongation varying from 1 to 6 per cent. in a 
length of 6in., with a reduction of area of from’ }, per 
cent. to 3 per cent. respectively. Cast iron having a 
tensile strength of from 20,000 Ib. to 30,000 Ib. per square 
inch, is therefore about half as strong as malieable cast 
iron. In compression cast iron is, however, much the 
stronger of the two. If lightness only is the object of 
using malleable cast iron, in the place of grey cast iron, 
it is customary in railroad-car consiruction to make a 
reduction in weight of 30 per cent. to 40 per cent. 
The reason, however, why malleable cast iron is now 
used to such a large extent in railroad cars appears to 
be not only the increasing demand for reduction in 
weight, but, owing to the rapid supplanting of woud by 
steel, and the consequent substitution of rivets for bolts. 
Malleable cast iron permits the closing of rivets holding 
it in a way that cannot be attempted with grey cast iron. 
For certain parts of the car, such as axle boxes, malleable 
cast iron is much preferred to cast iron and *‘ sewi-steel,” 
the preference being determined by its lightness. The 
author points out that, in designing malleable cast-iron 
details, it is important to keep the metal in the different 
parts of the casting at a uniform thickness, depending 
on the size and weight of the casting. In a small casting, 
say of about 10 Ib. weight, } in. metal is about the right 
thickness, y; in. metal for castings of 15 lb. to 20 tb. 
weight, and @ in. to 4 in. metal for castings of, say, 40 Ib. 
and over; but these weights particularly refer to castin 
for freight cars. Allsharp junction of ribs or parts should 
be carefully avoided, as in cast iron; and if the casting is 
lorig—24 in. or more—the ends should be made of such a 
shapeais will offer as little resistance as possible to the 
contraction of metal when cooling in the mould. Mal- 
leable cast iron shrinks more in the mould than cast iron, 
but during the process of annealing a slight swelling 
takes place. If malleable castings have to be straightened 
by hammering, nothing is gained by heating them, a 
on of from 50 deg. to 100 deg. Fuhr. being satis- 
actory. 








Licut Rattway Acr, 1896.—The following orders, 
made by the Light Railway Commissioners, have bren 
confirmed by the Board of Trade:—(1) Stretford Light 
Railway Order, 1906, authorising the construction of 
light railways in the urban district of Stretford in the 
county Palatine of Lancaster. (2) West Manchester 
Light Railways (new lines, &c.) Order, 1906, authorising 
the construction of additional light railways in the 

rish of Davyhulme in the rural district of Barton-upon- 
rwell, and in the parish and urban district of Stretford. 


Tue Late Mr. Artuur Coore.—We regret to have to 


announce the death of Mr. Arthur Coote, of 8, Kensing- 
ton Park Gardens, London. The deceased tleman 
was killed in the accident which happened to the Scotch 


express near Glasgow, last Friday night. He was a 
director in the firm of Mesars. lcthue. Leslie, and 
Co., Limited, Hebburn and Newcastle, and was much 
esteemed by all who knew him. He was a native of 
Ayrshire, and belonged toa = | of shipbuilders. Mr. 

te was about sixty-five years of age at the time of his 
death, and was for many years connected with philan- 
thropic work, in addition to his many duties in connec- 





tion with the firm to which he belonged, 
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EXHIBITS AT THE DERBY SHOW. 
CONSTRUCTED BY MESSRS. ROBEY AND CO., LIMITED, ENGINEERS, LINCOLN. 
(For Description, see Page 860.) 











Fic. 1. 7-Horse-Power Roap Locomotive, 

















. 2, 5-Ton Sream-Logry, 
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HIS MAJESTY’S BATTLESHIP “AGAMEMNON.” 
CONSTRUCTED BY MESSRS. WILLIAM BEARDMORE AND CO., DALMUIR, N.B 


(For Description, see Page 862.) 
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ATERFORD; MACHINERY FOR OPERATING SWING SPAN. 
ND qj} LIMITED, DALMARNOCK IRON WORKS, GLASGOW. 


see Page 841.) 


PLAN of PLATFORM CARRYING MOTORS. 


END ELEVATION OF PLATFORM CARRVING MOTORS. 
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THE HIGHGATE TRAMWAY 
ACCIDENT. 


Last Saturday a very serious accident occurred 
on the system of the Metropolitan Electric Tram- 
ways Company, Limited, at Highgate. A car came 
out of the dépét at North Finchley at 10.44 a.m. 
to take its place in the service. It appears to have 
run badly all the way, and after passing the High- 
gate Archway, at the top of the incline, the wheels 
skidded, and the car got outof control. A hundred 
yards down the hill it collided with a hearse and 
overturned it. It next ran into a furniture van, 
and, later, into a motor-omnibus, driving it into a 
shop-front. Near the bottom of the hill the car 
collided with a stationary car, and then ran off the 
rails, being finally brought to a standstill by a 
cast-iron standard. Many of the passengers leapt 
from the car, and were more or less hurt, while 
three persons were killed by the motor-omnibus. 
This is by far the most serious accident which ‘has 
been caused by electric tramcars getting out of 
control, although there have been several which 
have caused fatalities in different parts of the 
country. 

The inquest was opened last Tuesday, and the 
evidence was taken of the driver, of the engineer of 
the line, and of one or two bystanders. The facts 
seem to be clear enough. The driver had been on 
the road twenty-two days, and previously he had 
been at a school for drivers at Hendon. According 
to him the wheels skidded several times when he put 
the brakes on hard before he reached the hill— 
that is, the brake-blocks held the wheels fast, and 
the car slid forward with wheels stationary. Under 
these conditions the braking action is enormously 
reduced on dirty or greasy rails. A car with 
skidded wheels will slide down an incline almost as 
fast as it will run with the brakes off. The exceed- 
ingly small area of contact between the wheel and 
the rail becomes coated with a layer of mud, which 
is scraped up in front of the wheel, and acts as 
a splendid lubricant, allowing the wheel to slide 
forward almost without friction. In the language 
of the driver, the wheel ‘‘ picks up” under certain 
conditions—that is, the friction between it and the 
brake-shoe increases ; and if the driver is not very 
careful, the wheel skids under a very moderate pres- 


be | sure of the brake. Once a car attains a considerable 


velocity down an incline, it requires very consider- 
able skill, and very great nerve, to apply the hand- 
brake in such a way that skidding shall not take 
place. The man finds himself on the horns of a 
dilemma. If he puts a gentle pressure on the brake, 
the effect is small, and may do little more than 
prevent further acceleration. In a crowded road, 
with the chance. of instant collision, it is difficult 
—almost impossible—to resist the temptation to 
increase the pressure. But if the man gives way 
to this feeling, he, in all probability, skids the 
wheels, and is worse off than ever. 

All this is well known, and on hilly routes the 
Board of Trade insist on some form of slipper- 


7| brake which can be applied direct to the rails. It 


was so on: the Highgate line. The car was equipped 
with the electro-magnetic brake. In this there is 


860! slipper fitted with an electro-magnet which can 


be included in a circuit, together with a resistance, 
between the terminals of the motors, There is a 
notch on the controller for putting this brake into 
action, and when the handle is on this notch the 
motors are disconnected from the line, and are 
short-circuited through the resistance and the 
electro-magnet. Under these conditions there is 
a very heavy current circulating when the motors 
are revolving. The magnetic attraction applies the 
shoe strongly to the rail, and at the same time 
the shoe, by its endwise drag, also applies the 
brake-shoes to the wheels. Under proper con- 


865| ditions this forms a most efficient brake, for 


there is brought into play: (1): the brakes on 


868 | the wheels ; (2) the slipper-brake on the rail, which 
seo | iS independent of, and additional to, the weight ‘of 


the car ; and (3) the reaction of the motors—com- 
monly called the rhecstatic brake. But all these 
actions depend on the wheels and the motors 
being in revolution. If the wheels are skidded, 
there is no current from the motor, no attraction 





in the magnet, and no reaction. The brake might 
as well be in the makers’ works for all the use it is. 

According to the driver’s evidence, he attempted 
to go down the hill with his hand-brakes. He 
tried to pull up at the compulsory stop under 
Highgate Archway, and the wheels skidded. He 
said, ‘‘I released the hand-brake, and the wheels 
went on skidding, even after ap lying sand, I 
then applied the magnetic brake, which I knew was 
no good, as the wheels were still skidding. After 
that I reversed the motion of the car with the idea 
of unlocking the wheels. The switch came out and 

rformed the same operation again ; but still the 
heels skidded, and the car gained considerable 


I 
Ww. 
8 .” The application of the magnetic brake 
under the circumstances was sheer waste of time, 
and the driver evidently realises that now, although 


he probably did not at the moment. The release 


‘of the hand-brake ought to have set the wheels 


rotating. It seems scarcely conceivable that such 
a formidable flat’ could have worn on them in a 
few seconds as to prevent them rotating’ when 
free. In any case they- should have moved ‘under 
the pull of the motors if they had been free, for 
that must have been very considerable, since the 
switch came out. The motors are generally quite 
capable of pulling the wheels sounl with the car 
standing still. It must be remembered that it needs 
immense courage to throw the brake right off when 
flying down-a hill, and that a really capable driver 
might involuntarily maintain a part of the pressure 
when he intended to relax it all. The car is said 
to have been going at 20 miles.an hour, and, con- 
sequently, there were only a few seconds in which 
to act, This point will, of course, have to.be 
elucidated at the adjourned inquiry ; but it is easier 
to conceive that the brake was on more or less hard 
all the time than that the wheels refused to revolve 
when set free and the motors put in action. 

The requirements of the Board of Trade are also 
met by a mechanical slipper-brake, such as is used 
on the steep hill leading from the Low Level to the 
High Level Stations at the Crystal Palace. In 
this the brake-shoe, which is lined with wood, is 
screwed down on tothe rail at the top of the hill, 
and left on until the bottom is reached. It is not 
put on hard enough to quite hold the car, the final 
regulation being effected by the usyal hand-brake. 
This system has the advantage of keeping the rails 
clean and bright, so that the wheels grip them well, 
and it is quite independent of the motors. Whether 
these revolve or not, the brake holds, and the man 
knows that it is constantly at work, and that he 
will never be called upon to undertake the nervous 
job of throwing it off when the car is out of control. 

We have referred to the four most common forms 
of brake—the hand-brake, the rheostatic brake, the 
electro-magnetic brake, and the mechanical slipper- 
brake. There only remains to notice the most 
recent form—the regenerative control-brake. In 
this the braking is done, in the main, by causing the 
motors to work as generators, and return current 
into the trolley-wire. From the highest speed 
down to some four miles an hour the driver can 
regulate his velocity entirely by his controller. 
Each notch gives him a definite speed, and if the 
car, owing to gradients, endeavours to exceed the 
determined limit, the motors absorb its energy, 
transforming it into electric current. Over or- 
dinary hilly roads the driver has no need to 
touch his hand-brake except to bring the car 
to an absolute standstill. One advantage of 
this is that the man relies on his electric brake 
always. He does not turn to it in emergencies, to 
find that he has already locked his wheels, and that 
it can only be set in action by the desperate 
expedient of throwing off his hand-brake. The 
regenerative brake can never stop the wheels, 
because when the speed gets below the limit for 
which the controller is set the current comes on 
again and drives the motors. On a carefully- 
greased ‘rail the wheels might rotate at a slower 
8 than that corresponding to the speed of 
the car, but they must revolve as long as the 
circuit is complete with the trolley-wire and the 
earth, and they are not jammed by a hand-brake. 
Of course, the regenerative control-brake can be 
supplemented by a mechanical track-brake, which, 
as ‘already explained, does not interfere with its 
action. 

The falling of a trolley-pole, of course, puts an 
end to the return of regenerated current to the 
line, but the automatic switch immediately closes 
the circuit through a fixed resistance which absorbs 
the regenerated current, and holds the car in hand 
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until the driver, wishing still further to reduce the 
speed, does so by the direct operation of the con- 
troller ; and in the event of any accident having 
occurred to the electrical circuit, the movement of 
the controller handle into the braking position 
introduces a special series winding, which gives to 
the motors the power of acting as rheostatic brakes 
exactly in the same manner as motors which have 
no other winding but series. The wheels may 
be stopped at the first application of the brake, 
but they are immediately released automatically, 
and begin to revolve again. The man is not 
called upon to decide under circumstances of 
danger what is best to be done. He puts over 
his controller and relies on the mechanism—as 
far as mechanism can be relied upon—to do the 
best that can be done under the circumstances. 
Of course, there are limits to safety on steep inclines 
and greasy rails, and the best of brakes is depen- 
dent on friction for its action. In some peculiar 
conditions of London mud a horse-omnibus seems 
to run sideways almost as easily as forwards, while 
the vagaries of a motor-car sometimes set the 
laws of friction at defiance. When a tram-car, 
with only 70 to 80 per cent. of its weight on its 
braked wheels, is put ona slippery rail on an incline 
of 1 in 10, its factor of safety is not as high as could 
be desired, and it needs very careful management. 
Under these conditions mechanical arrangements 
without nerves are often preferable to human 
intelligence. 








THE NATIONAL PHYSICAL 
LABORATORY. 

Tue annual meeting of the General Board of the 
National Physical Laboratory had, for some years 
past, been combined with what has become known 
as the inspection of the laboratory, on which occa- 
sion the laboratory has been thrown open to those 
interested in its progress. This year the board 
meeting was kept apart, and the inspection was 
postponed until the opening of the new electrical 
laboratories. The opening ceremony was per- 
formed on Monday last, the 25th inst., by the 
Right Hon. R. B. Haldane, Secretary of State 
for War, and was witnessed by a very numerous 
gathering, which a special train conveyed down 
to Teddington. Invitations had been tendered to 
the Institution of Electrical Engineers and their 
guests from abroad, and these made up a large 
contingent of the five hundred visitors who were 
seated in the new laboratory. Lord Rayleigh, 
President of the Royal Society, the President of 
the General Board, had Mr. Haldane on his right, 
and Mr. Gavey, President of the Institution of 
Electrical Engineers, on his left, and both the plat- 
form and room were crowded with distinguished 
men of many nationalities. 

In opening the proceedings Lord Rayleigh re- 
marked that the new building would have an 
important bearing on the development of electro- 
technics—this term is thus adopted in this country. 
He also paid a high tribute to the ability 
of the Director of the laboratury, Dr. Glaze- 
brook, and of his staff. Dr. Glazebrook next made 
a brief statement concerning the improved financial 
outlook of the National Physical Laboratory, Last 
year the Government had furnished a grant of 
5000/., which an anonymous donor had supplemented 
by 20001. An influential body of Members of the 

ouse of Commons, headed by Mr. Haldane, later 
in the year, had urged the Chanceller of the Ex- 
chequer to do more for this laboratory, which was 
only partially a State institution, and which was 
doing valuable work, and they had succeeded in 
obtaining a further grant of 10,000/. from Mr. 
Asquith for this year. Dr. Glazebrook also acknow- 
ledged the generous support by many private 
men and firms, and the valuable work done by his 
staff and the voluntary collaborators. 

On rising, Mr. Haldane stated that he ought to 
have been in another place. But the Government 
was keenly interested in the development of science, 
and the grant by the Chancellor of the Exchequer, 
ona scale of double what he thought was anticipated, 
was to be taken as an earnest of what they meant. 
Contrasting the German and Britishattitude towards 
science, he reminded the audience that after the 
ravages of the Napoleonic wars Prussia had 
her emancipation by founding universities, and had 
become a Power by the sheer might of thought and 
by her wonderful organisation. We over here strove 
after material prosperity in the first instance. The 
Anglo-Saxon temperament had an aversion from the 





abstract, and a preference for individual effort ; it 
turned to science and thought and organisation 
rather for the completion than for the foundation 
of the edifice. That was not altogether a good 
plan, and led to waste, but it kept individual effort 
to the front. We were proud of the National 
Physical Laboratory, and the brotherhood of science 
brought all nations together. In the days of 
Erasmus, to whom Mr. Haldane referred in order 
to characterise the life of a man of science of that 
age—about 1500—a knowledge of Latin had been 
sutlicient to obliterate the national differences 
in the brotherhood of science. Now common 
conceptions, common problems, common methods 
of investigation and instruments, constituted new 
bonds. While the functions of the State became 
more and more recognised, all nations were equally 

roud of Laplace and Lavoisier, of Weber, Helm- 
Poltz, Gauss, and Riemann, and of Newton and 
Darwin. Those names belonged to the world 
at large, as did the names of Homer, Dante, 
Shakespeare, Goethe. But we did not wish to 
entrust the governments to philosophers like Plato. 
The ideal ruler should think for the day and for 
the. morrow: three of the Prime Ministers of the 
last century had been scientifie minds, and we 
looked in our statesmen for the art of managing 
men ; that would always predominate. Thus, part 
of the success of the laboratory was due, as 
Lord Rayleigh had remarked, to the Director’s 
talent of managing men. By the opening of the 
Electrical Laboratory we came into line with the 
rest of the world, and we recognised that it was 
to science in the main that we must look for the 
means of maintaining ourselves in the vast com- 
petition of the world. 

Sir John Wolfe-Barry and Sir John Brunner 
endorsed these sentiments in moving and seconding 
a vote of thanks to Mr. Haldane; the seconder 
mentioned that the provincial Government of 
Ontario had granted the sum of 200,000/. to their 
University of Toronto, while England allowed about 
100,000/. a year to her universities. Mr. Gavey 
having proposed a vote of thanks to Lord Rayleigh, 
the meeting dispersed, to inspect the laboratory. 
The foreign visitors, many of whom saw the labora- 
tory for the first time, were thoroughly interested. 
There were, in addition to the now still empty 
laboratory, many novel features, which we shall 
notice in our next issue. The new automatic 
Hartmann comparator, the Féry pyrometer, which 
Dr. Harker is studying, the new Stanton impact- 
testing machine, and Mr. Jakeman’s research on 
the specific heat of steam, and other investigations 
are matters which appeal directly to the engineer. 








THE INSTITUTION OF ELECTRICAL 
ENGINEERS AND THEIR GUESTS. 
Since the beginning of this week the Institution 

of Electrical Engineers have been entertaining 
their fellow electricians from Canada, France, 
Germany, Italy, Switzerland, and the United 
States, and yesterday morning a great circular tour 
to the notable technical institutes and electrical 
works and installations of Great Britain was entered 
upon. By Saturday, July 7, the hosts and guests 
are expected back in London, and the ofticial pro- 
gramme of the Visit of Kindred Institutions, 
which commenced with June 25, will be completed. 
It is undoubtedly a representative gathering, in 
which the official delegate element is not want- 
ing; Japan, for instance, has sent a delegate. 
Just 200 members, comprising only a small con- 
tingent of British members, will take part in the 
great circular tour; it has, in fact, been necessary 
to limit the number of British members. Seventeen 
of these two hundred represent the Société Inter- 
nationale des Electriciens ; forty-three the Associa- 
zione Elettrotecnica Italiana ; seventy-one German 
firms, the Verband Deutscher Elektrotechniker, and 
the Elektrotechnische Verein ; fourteen the Schwei- 
zer Elecktrotechnische Verein; and fifteenthe Ameri- 
can Institute of Electrical Engineers. 

To understand the importance of this friendly 
invasion we have to take a short historical retro- 
spect. When in September, 1899, the British 
Institution of Electrical Engineers for the first 
time left the home country, a party of 160 members 


begun | and their ladies travelled to Switzerland, under the 


leadership of Professor S. P. Thompson. The 
thorough success of the undertaking was evident 
from the very beginning. Before the British engi- 
neers could seriously consider the question what 





they could themselves show to their Swiss colleagues ' 


on a future return visit, the German electricians 
present tendered a cordial, though preliminary, in- 
vitation to their country. The party went all 
round Switzerland, more and more impressed with 
all they saw of installations and electric railways, 
and power transmission by bare wires across the 
couutry. They looked forward with pleasure to 
returning some day the cordial hospitality every- 
where received, but they feared they could not 
interest their guests as they themselves had been 
interested. But for 1900 the claims of the Paris 
Exhibition were paramount. To Paris then a group 
of about twenty-five American and sixty British 
electrical engineers proceeded in August, 1900, 
under the joint leadership of Mr. Carl Hering 
and Professor J. Perry, and the Société Inter- 
nationale des Electriciens did their best to entertain 
and interest their visitors. It was an easy task, 
with all the great features cf the Exhibition and 
the novel methods of dealing with interurban traftic 
problems, which were at that time being introduced 
in Paris. 

Although it had been duly argued that excursions 
of this kind could not be undertaken every year, 
and although it had been resolved that the Institu- 
tion should officially take part in the Engineering 
Conference to be held in connection with the Glas- 
gow Exhibition of 1901, 150 members responded 
to the German invitation in June, 1901. Mr. Alex- 
ander Siemens was the leader, and by the time the 
party had worked its way round from Hanover to 

erlin, Dresden, Nuremberg, Frankfort-on-the- 
Main, and down the Rhine to the Ruhr Collieries, 
and inspected the imposing works and splendid insti- 
tutions, there had been many an informal discussion 
of how all the kindness met with could be acknow- 
ledged, and arrangements made for an equally in- 
structive tour in the United Kingdom. One more 
Continental excursion followed, however. This 
time it was Lombardy and the Italian electrical en- 
gineers who sent the invitation, and the grand 
hydro-electric installations, and the large engineer- 
ing, turbine, and cable works, and not less the 
triphase and direct-current electric railways of 
Northern Italy, would have kept the visitors 
thoroughly interested for a much longer period 
than could be spared. Mr. R. Kaye Gray was the 
leader of the 143 members and ladies who were 
delighted with their stay in Como, Milan, and 
Lombardy in April, 1903. 

In 1904 the World’s Show at St. Louis and its 
congresses intervened. So many of our great 
societies held meetings over in St. Louis in that 
year that it was not a very large party which Mr. 
Kaye Gray took over to the United States in 
September, 1904. About sixty members embarked 
at Liverpool on September 2 for Boston, where 
their Canadian and American friends joined them, 
and several months elapsed before they crossed the 
Atlantic again, to tell of great distances covered, 
great things seen, and the warm welcome received 
everywhere. 

This year, at last, it has been possible for the 
British Electrical Engineers to greet their former 
hosts as their: guests. Not many of the British 
members had been able to take part in all 
the five excursions abroad; and many of those 
whose kindness and forethought the visitors had 
learned to appreciate abroad are, unfortunately, 
prevented from now returning the visit. But over 
two hundred electricians have come over on this 
visit. Among them we find many well-known 
names. There are two Canadians—Professors Herd 
and R. B. Owens; twenty-five French members, 
comprising Messrs. R. Alliot, Boucherot, Bouchet, 
Brylinski, Hospitalier, Janet, Labour, Mestre, 
and Sosnowski ; and forty-three Italian members, 
among whom we notice Messrs. Barzané, Bonghi, 
Conti, Gadda, Pagliani, Pontiggia, Salvadori, and 
Semenza. Among the eighty German members 
are included men from Austria-Hungary, Portugal, 
Russia, Denmark, Sweden and Norway, who belong 
to the German electrical societies ; of the large 
number we mention, Messrs. A. Berliner, E. Budde, 
F. Deutsch, Epstein, Klingenberg, Roos, W. von 
Siemens, Zschaek, representing great German 
firms; further, Messrs. Artemieff, A. and R. 
Eymess, Fellenberg, Larson, Naglo, Rosenberg, 
Rothert, Ziehl, von Baeyer, G. Dettmar, Feldmann, 
Gehrcke, Haeffner, Khern, Kohler, Niethammer, 
Reichenheim, J. Schmidt, Scholz, Vogelsang, and 
Witzell. Germany ag has sent sixty members. 
Among the fifteen Swiss visitors are Messrs. 
E. Biirgin, Diener, Farny, Flesch, Gerard, Ww. 
Hess, E. Respinger, and K. P. Tauber ; among 
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the fifty-one Americans finally we notice Messrs. 
Brooks, W. C. Burton, F. B. Crocker, T. Dwight, 
C. L. Edgar, F. H. Gale, A. E. Kennelly, C. O. 
Mailloux, C. H. Mitchell, C. A. Perkins, R. W. 
Pope, H. W. Smith, F. H. Taylor, 8. S. Wheeler, 
W. H. Wiley, and C. T. Wilkinson. 

To entertain so large a number of guests, and to 
let them make the best of their time without over- 
straining their physical powers of endurance, must 
have caused, and will still cause, the central organis- 
ing committee and the many local committees a great 
deal of anxiety. To regard a good commencement 
as a good omen can in such a case not be considered 
optimistic, and a propitious beginning has cer- 
tainly been made. An afternoon visit to the 
National Physical Laboratory, by special train at 
2 p.M., on June 25, from Waterloo, to assist at the 
formal opening of the new Electrotechnical Labo- 
ratories by the Right Hon. R. B. Haldane, was the 
first item on the programme. The invitation was 
much appreciated ; all passed off well and punctually. 
Mr. Haldane, as we have stated elsewhere, delivered 
an excellent speech, of which the brotherhood of 
science formed the keynote ; and if time had per- 
mitted, the numerous assembly would have been 
glad to spend many more hours under the guidance 
of the Director of the laboratory, Dr. Glazebrook, 
President elect of the Institution of Electrical 
Engineers, and of his staff, in order to obtain an 
insight into the important work done there. 

At the banquet in the Hotel Cecil, which 
was timed for 7.30 the same eveuing, covers 
had been laid for 477 ladies and gentlemen, and 
comfortable room was found for all of them. 
The President, Mr. John Gavey, C.B., proposed 
the loyal toasts, and the toasts of the rulers of 
the countries represented at the banquet ; and in 
the absence of the Postmaster-General, the Right 
Hon. Sydney Buxton, he also took charge of the 
toast of the visiting delegates. Speaking first in 
French and then in English, he pointed out that 
the visitors would meet a friend wherever they met 
an engineer, and though we could not over here 
show our visitors lofty mountains and magnificent 
scenery, we should do our best in some small way 
to return the hospitality we had enjoyed in their 
countries. The toast was responded to by Mr. 
Farny, representing the Association Suisse des 
Electriciens, by Mr. Hospitalier, responding on 
behalf of the French electricians, in their language, 
by Dr. Budde, President of the Verband Deutscher 
Elektrotechniker, by Dr. E. Naglo, representing the 
Elektrotecknische Verein, the oldest and largest 
of the Continental electrical societies, by Mr. § 
Wheeler, President of the American Institute of 
Electrical Engineers, and by Mr. G. Semenza, hono- 
rary secretary-general of the Associazione Electrotec- 
nica Italiana, who unveiled a bust of Volta, which, 
on behalf of his association, he presented to the 
Institution. Mr. Gavey accepted this new link of 
friendship between England and Italy on behalf of 
the Institution, and called upon Dr. S. P. Thomp- 
son, who spoke so eloquently when, during the 
visit to Italy, the students of the Institution of 
Electrical Engineers solemnly deposited a wreath 
on the tomb of Volta, near Como, and who again 
spoke with enthusiasm. Dr. Glazebrook proposed 
the health of the ladies, to which Professor J. D. 
Cormack, of University College, London, responded 
as honorary secretary of the Ladies’ Reception Com- 
mittee. 

The overcrowded conversazione at the Natural 
History Museum on Tuesday evening, and the 
important excursion to Windsor Castle (over which 
the party, by the King’s command, were conducted 
as privileged visitors), and Cookham, once more 
brought most of the members together ; the Insti- 
tution of Civil Engineers also received the Electrical 
Engineers at their conversazione on Wednesday 
evening. On most of the other visits the party 
will be divided into sections, and will proceed to 
Stralford-on-Avon, to Rugby, and Birmingham ; 
to Manchester and Salford, to Liverpool, and to 
the Lake district at Windermere, Grasmere, and 
Keswick. Glasgow is to be reached by 10.55 on 
Sunday evening. Wednesday, July 4, will be 
spent in Edinburgh, and early in the evening the 
party will proceed to Newcastle ; Friday, July 6, 
and Saturday, July 7, will be. spent in Leeds and 
the neighbourhood, and then the party will return 
to London. 

_A big enough programme, it will be conceded. 
If the excursion prove a thorough success, as 
we are convinced it will, the Institution and their 
Sucsts, and the public at large, will be greatly 








indebted to the central organising committee, and 
the various local committees which have charged 
themselves with the arrangements. It would be 
invidious to pick out particular names. But it is 
no indiscretion to state that the chairman of the 
organising committee, Mr. Robert Kaye Gray, has 
done a lion's share of work in the unassuming and 
kindly manner which has endeared him to all his 
fellow-members. That Mr. Gavey, the President, 
and the Honorary Treasurer, Mr. K. Hammond, 
interpret honorary duties as duties which have 
to be attended to before all others; and that 
the Secretary, Mr. G. C. Lloyd, aided by the 
Assistant Secretary, Mr. Rowell, and the Chief 
Clerk, Mr. R. Tree, have worked very hard and 


‘successfully, need hardly be said. Mr. Tree had 


accompanied his former chief, the late Mr. 
MeMillan, on all the Continental excursions, much 
to the members’ satisfaction ; and Mr. Lloyd had 
been efficiently initiated into such organisation 
work—if he needed any initiation—by the journey 
to St. Louis in 1904. 

We heartily wish the British and kindred insti- 
tutions a most pleasant time. Our readers will 
not require us to follow the party allround. With 
very few exceptions, all the works and institutions 
to be visited have been described at length in our 
columns. It is, after all, not much to be regretted 
that the visit of the kindred foreign institutions 
has so long been postponed. To admit that seven 
years ago we had here in England few large tech- 
nical institutions and electrical plants and manu- 
facturing works that could rival in design and 
efficiency the new examples which our electricians 
were shown abroad, is not to depreciate British 
engineering. The engineer has been shackled by 
the politician, and denied the opportunity of de- 
velopment. Nevertheless, the visits abroad opened 
some eyes that should not, perhaps, have needed 
opening. We have recognised what applied science 
offers and what it demands, and we are ready to 
continue in friendly competition with our fellow 
workers from abroad. Visits of this kind clear 
away prejudices and misunderstandings, and we 
sincerely endorse what has been spoken, and will 
be spoken, in this sense during this visit of kindred 
institutions to Great Britain. 

The Institution of Electrical Engineers is the 
youngest of the great technical institutions in this 
country, and although it has not yet commenced 
housekeeping for itself, it is making its first effort 
as a host. Its members have sometimes groaned 
to find the goods of neighbouring nations preferred 


S. | to their own, although they could not always deny 


that the buyers exhibited a wise prudence in giving 
their orders to manufacturers who had already 
demonstrated their ability to construct machinery 
on a large scale. If this state of affairs were still 
in existence, the members would find it a little 
embarrassing at times to entertain their guests 
without giving way to the temptation to apologise. 
Fortunately, the time has passed, or is very rapidly 
passing, when there is any reason, or any induce- 
ment, for a buyer of large electrical machinery to 
send his ordersabroad. Both in price and quality 
we can stand on equality with other nations, and 
sometimes we can do a little better than our 
neighbours. Naturally, our German and Swiss 
friends compete with us when they can—possibly 
for our good, But there is nothing in their action 
which need render us anything but the best of 
friends, and we can now show them our workshops 
without any feeling of shame. Naturally, there are 
differences between our great establishments and 
theirs, for in cach case they are in some sort the 
reflections of the national characters. As a people, 
however, we have never been ashamed of our 
national faults. We have, indeed, rather gloried 
in them, and when we are told that we ‘‘ muddle 
through” weare apt to take it as a compliment. How- 
ever, it cannot be said that the electrical industry 
has passed through the difficult times caused by bad 
legislation by muddling. It has come through by 
real hard work and effort, and if works sometimes 
show traces of the stages of their development, we 
need not be ashamed of them for that reason. An 
industry, like a man, is the better for enduring 
hardness in its youth. 





THE LATE MR. G. J. SNELUS. 

In our last issue we announced with regret 
the death of Mr. George James Snelus, who for 
many years occupied a prominent position as a 
chemist and metallurgist, and was a distinguished 





member of the Iron and Steel Institute. _ As 
already stated, Mr. Snelus died at his residence, 
Ennerdale Hall, Frizington, Cumberland, on 
Monday, June 18, within a few days of his birth- 
day, he having been born on June 25, 1837, in 
Camden Town. His early education was received 
at St. John’s College, Battersea. His first lesson 
in metallurgy was, he has said, obtained by hear- 
ing a mee A description of the Bessemer process 
by the lecturer—Pepper—at the old Polytechnic. 
This was a very humble beginning for one who 
afterwards became so distinguished ; but probably 
‘* Professor” Pepper, who was so much laughed at 
by some, did much more good by his lectures than 
was supposed at the time. The inducement thus 
given led Mr. Snelus to attend the lectures of Sir 
Henry Roscoe at Owens College. In 1864 he 
obtained a Royal Albert Scholarship at the Royal 
School of Mines, where he attended the lectures 
of Dr. Percy, and obtained the De la Bache 
medal for mining in 1867. The ability shown 
by him as a_ metallurgical chemist led Dr. 
Percy to recommend him to Mr. Menelaus, who 
was then manager of the Dowlais Iron Works, 
as chemist to the establishment, and during the 
four or five years he remained there he had an 
admirable opportunity of completing his metallur- 
gical training by the practical experience incidental 
to his duties. He took such good advantage of 
these opportunities that in 1871 he was appointed 
by the Council of the Iron and Steel Institute to 
go to the United States and report on the value 
and importance of the Danks system of puddling, 
a process at that time creating great interest in the 
iron industry. Here again Mr. Snelus was especi- 
ally fortunate in the field opened up to him for 
gaining valuable experience—experience which he 
ultimately turned to advantage. 

Mr. Snelus’s chief claim to distinction rests, 
however, on his experiments and discoveries in 
connection with the basic process of steel-making. 
When receiving the Bessemer medal, which was 
awarded to him by the Council of the Iron and 
Steel Institute in 1883, he stated that it was the 
investigations he made into the chemistry of 
the Danks proccss that led him to discover 
a fact ‘‘ which till then had been unknown”— 
that phosphorus could be removed from iron 
while the iron was in a molten state. The 
fact led to the speculation that phosphoric ores 
could be used in the Bessemer process. He 
discussed the problem with the late Sir Isaac 
Lowthian Bell, who was then Mr. Bell, and the 
result was that he entered on a series of experi- 
ments that were crowned with a considerable degree 
of success from a technical, if not from a monetary, 
point of view. It was found that lime could be 
burnt at high temperature so as to be impervious 
to water ; but whether the recognition of this fact 
was due to Bell or to Snelus is not quite clear. In 
his speech returning thanks for the Bessemer 
medal Mr. Snelus intimated that the discussion 
with Mr. Bell led him to make experiments which 
established the fact. The next step was the use 
of the overburnt lime as a lining for the Bessemer 
converter, as this material oul not be acted upon 
by a basic slag, and in this way phosphorus could 
be removed, 

The process was so far carried to a practical issue 
that the phosphorus was removed from a 3-ton 
charge of Middlesbrough pig in an ordinary Bes- 
semer converter. A practical difficulty was the 
lack of good binding material for the burnt 
lime ; and this was solved by a suggestion of Mr. 
Edward Riley. Mr. Snelus patented his process 
in England in 1872, and applied for a German 
patent, which, however, was refused, and for 
a time it seemed that the invention was likely 
to be consigned to the class of interesting, but 
financially abortive, efforts. It was some years 
after this that Sidney Thomas, as Mr. Snelus said, 
‘*with much more energy than I had shown,” 
followed the same line of research, and with 
his cousin, Percy Gilchrist, brought the basic pro- 
cess to a successful industrial issue, thus estab- 
lishing one of the great landmarks in the history 
of metallurgy. How Thomas brought the basic 
process before Mr. Windsor Richards, who was 
then the manager at Messrs. Bolckow, Vaughan, 
and Co.’s works, and how Mr. Richards—himself 
a Bessemer Medallist—gave the resources of the 
great establishment over which he presided for the 
development of the process, is matter of common 
knowledge, and is hardly part of our present subject. 

The record of Mr. Snelus’s work is to be found 
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chiefly in the Journal of the Iron and Steel Institute. | the experiments he had made in solving the pro-| Mr. Snelus’s business career it is not necessary {., 
There were not many discussions on subjects con-|blem of a practical basic lining. These papers | speak, as his ability as a chemist and metallurgic.| 
nected with the metallurgy of iron and steel to|and the discussion upon them form a landmark in investigator so far overshadowed his capacity as a 
which he did not contribute at onetime or another. | the history of steel manufacture. This discussion | commercial manager of steel works. 
The references under his name occupy several | was opened by Dr. Siemens, and was continued by| The question as to the right of Mr. Snelus iy 
es in the indexes of the Proceedings of the | KH. Windsor Richards; and, at an adjourned meeting, | reap some of the rewards that followed the suc- 
nstitute. His first paper was contributed in the | Josiah Smith, Isaac Lowthian Bell, Professor Abel, cessful application of the basic process not ui- 
year 1871, the subject being ‘‘ The Condition of Bernhard Samuelson, Pourcel of Terre Noir, Grenier | naturally arose, and the matter was wisely re- 
Carbon and Silicon in Iron and Steel.” This was of Seraing, Schneider of Cruesot, Helmholtz of | ferred to the present Lord Kelvin to arbitrate 
the second paper recorded in the Jowrnal of the Westphalia, Andrew Carnegie, Bessemer, and others| upon. As a result, Mr. Snelus and Mr. Ed- 
Institute; and in it the author dissented from | spoke. It is notable that on this occasion the | ward Riley: both received substantial recognition 
Percy’s conclusion as to the separation of graphite President of the Institute, Mr. Edward Williams, | for what they had done; and from the pleasaut 
from the faces of crystals in pig iron—a somewhat | when summing up the discussion, left it as an manner in which Mr. Snelus referred to the 
bold step, considering the weight attached, and open question ‘‘ whether or not the elimina-| work of Thomas and Gilchrist, it may be as. 

















rightly attached, to any sumed that the result 
opinion expressed by Dr. 
Percy. Snelus was, how- 
ever, on this occasion, 
supported by Lowthian 
Bal who, with Bes- 
semer, took part in the 
discussion on the paper. 
In the same year Snelus 
contributed two other 
papers: one on the com- 
position of the gases 
from the Bessemer con- 
verter, the other being 
an analysis and report 
upon the products of 
the Heaton process, 
which Mr. Snelus then 
described as ‘‘a thing 
of the past.” The for- 
mer of these two papers 
was immediately  fol- 
lowed by a paper by 
Mr. Samuel Danks, in 
which was described 
the revolving puddling 
furnace, an _ invention 
which, as already stated, 
ultimately led to Mr. 
Snelus going to America 
on account of the Iron 
and Steel Institute. In 
the same year he made 
a report on the Sher- 
man process. He was 
then engaged at Dow- 
lais, and the report 
was made to Mr. Mene- 
laus, but was published 
in the Proceedings of 
the Institute. It was in 
the following year that 
he presented his report 
to the Institute on the 
Danks process. His con- 
clusions were that it was, 
on the whole, a complete 
success, in that it pud- 
dled iron even better 
than could be done by 
hand, and that with in- 
creased yield. In 1874 
Mr. Snelus read a paper 
on the manufacture and 
use of speigeleisen, a 
contribution which, al- 
though intended to be 
supplementary toanother 
memoir on the same sub- 
ject, contained much 
information that was 
suggestive at a time 
when the chemistry of 
the subject was less well 
understood than it is at 
present, A paper con- 


tributed in the follow’ng year was on refractory | tion of phosphorus was a commercially achieved | 
materials ; and then afcer four years he gave, in | fact.” 
1879, a paper on the subject already mentioned— | 
namely, “*The Removal of Phosphorus during the| worthy paper, the subject being the ‘‘ Distribution 
nent This was a | of Elements in Steel Ingots,” a memoir which con- 
memorable paper, and in it Mr. Snelus described | tained within small compass much that ultimately 
in detail how he was led to doubt the accuracy of | formed part of what grew to be a subject of im- 


Bessemer and the Siemens Process.” 





From @ Photograph by Maull and Fox, 
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Dr. Percy’s conclusion as to the removal of phos-| portant discussion. It seems strange, in these | 


phorus from iron, and this su 
the suggestion of a highly basic 


uently led to! days, now to read that it was put forward as ‘‘a 
, and, as a| remarkable fact” that ‘‘ cast-steel ingots could not 

necessary consequence, the use of a basic lining be strictly said to be homogeneous.” 

for the converter or furnace. This paper was pre- | 


numerous. 


was satisfactory. It 
should be mentioned 
that the Council of the 
Iron and Steel Institute 
passed a resolution that 
steel made by the basic 
process should be de- 
scribed in the publica- 
tions of the Institute as 
‘**basic steel,” in place 
of being known by the 
name of any inventor; 
moreover, two Bessemer 
medals were awarded in 
1883, one going to Sid- 
ney Thomas, and the 
other, as_ stated, to 
Snelus. Sir Henry Bes- 
semer himself presented 
the latter medal to its 
recipient ; unfortunately, 
Thomas was not able to 
be present. 

As will be gathered 
from what has been said, 
Mr. Snelus did some ex- 
cellent pioneer work on 
the subject of segrega- 
tion ; and in many other 
tields of metallurgical re- 
search he contributed 
valuable suggestions, 
often the result of ex- 
periment. It was, how- 
ever, not his fortune to 
bring many of his ven- 
tures to a happy financial 
issue ; and ill - fortune, 
or, possibly, it may have 
been, at times, a want 
of judgment, often stood 
in the way of substan- 
tial success. He was a 
most constant attendant 
at the meetings of the 
Iron and Steel Insti- 
tute, of which he was 
an original member. He 
was elected on the Coun- 
cil in 1887, and was 
the senior vice-president, 
except the veteran Sir 
John Alleyne, who is 
now aged eighty-seven. 

Mr. Snelus received 
gold medals at the In- 
ventions Exhibition in 
1885 and at the Paris 
Exhibition of 1887. His 
contributions to the pro- 
ceedings of the Iron and 
Steel Institute, both in 
the form of papers and 
speeches, were, as Wé 
have said, exceedingly 


He was elected a Fellow of the Royal 
| Society in 1887. He was also a member of the 
In the year 1881 Mr. Snelus read another note- | Institution of Mechanical Engineers. Mr. Snelus 
always retained a close interest in his old school, 
the Royal Schoul of Mines. He presided at the 
old students’ dinner in 1886, and two of his sons 
are associates of the school. 








THE ROYAL AGRICULTURAL 
SOCIETY’S SHOW AT DERBY. 
With the many other papers written by Mr.| As most of our readers know, the Royal 


» ae 
\gri- 


ceded by another on the same subject by Thomas | Snelus, space does not permit us to deal. One of | cultural Society has this year returned to its furmer 


and Gilchrist, and was followed by a contribution | his later contributions to the Iron and Steel Insti- 


practice, and is holding its Show in the provinces, 


by Mr. Edward Riley, in which the author described | tute was on the Walrand-Legeuisel process. Of | the ground at Park Royal being abandoned, »:nce, 
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after a fair trial, experience has proved that there 
was no prospect of keeping it there without the 
unpleasant sequel of annual balances on the wrong 
side of the accounts. It is, of course, easy to 
be wise after the event, but the Park Royal 
experiment was not made in any spirit of light- 
heartedness, and there. were very plausible 
reasons advanced for the abandonment of the 
country meetings. These, for several years in suc- 
cession, had proved financially unsuccessful. Minor 
agricultural societies had sprung up in most counties, 
and with a local patriotism which has its praise- 
worthy features, many of the surrounding popula- 
tion preferred to patronise their own show instead 
of the Royal. London, with its huge population, 
seemed capable of furnishing a record number 
of visitors, and, further, the trip to London 
it was felt would prove an additional induce- 
ment for agriculturists to make the trip. Very 
possibly it did ; but once in the Metropolis, other 
attractions proved sufficiently seductive to prevent 
a large proportion of visitors ever finding their 
way to the Show-yard. The cockney, more- 
over, proved obdurate, and there were none of 
those crowds of the working classes which peped 
to swell the receipts on the cheaper days at Man- 
chester and some other of the great industrial 
centres. This no doubt has been partially due to 
the fact that none of the Metropolitan factories 
considered the Show of sufficient importance for 
them to shut down for a day or two, as has 
been done at other towns. Moreover, Park Royal 
was by no means specially easy of access, save 
for those living in the immediate neighbour- 
hood of Paddington; a cross - country journey, 
with its frequent changes and innumerable delays, 
being requisite in other cases. Anyhow, what- 
ever the reason, the experiment failed, and 
the Society were undoubtedly wise in abandon- 
ing the attempt, and getting rid of their ground, 
which, fortunately, they have been able to do 
fora sum somewhat in excess of what they gave 
for it. 

The Show ground at Derby is not as large as 
that at Park Royal, being about 100 acres in 
extent, in place of 120 acres; but it looks larger, 
being of a less compact shape. It has the advan- 
tage of being easily ends te electric tramway, 
whereas in the case of some previous shows in 
the country, a relatively long drive has been 
necessary. The local authorities have done their 
best to make the undertaking a success, the county 
Agricultural Show being abandoned for this year, in 
place of being held in a certain rivalry, as has hap- 
pened elsewhere. The entries have been consider- 
ably greater in, we believe, all classes than last 
year, and, in spite of Wednesday’s wet weather, 
the number of admissions was such as to augur well 
for the remaining days of the Show. It has, how- 
ever, to be borne in mind that on this occasion the 
Show remains open for four days only. 

The principal attraction from an engineer's point 
of view is undoubtedly the suction-gas plants shown 
in the machinery-in-motion section. In addition 
to those already enumerated in the account of the 
trials published in our preceding issues, similar 
plants are exhibited by Messrs. Cundall, Sons, 
and Co., Limited, of the Airedale Iron Works, 
Shipley ; Messrs, Ruston, Proctor, and Co., 
Limited, of the Sheaf Iron Works, Lincoln ; Messrs. 
Richard Hornsby and Sons, Limited, of the 
Spittlegate Iron Works, Grantham, and Messrs. 
Tangyes, Limited, of Birmingham. The latter 
firm had at their stand here the smallest suction 
plant we saw on the ground ; it was rated at only 
6 brake horse-power. None of the firms men- 
tioned entered for the trials, the results of which 
are given in another column. No doubt there 
is a certain element of gambling involved, and the 
expense 1s very considerable ; but we have no 
doubt that the fortunate medallists will not 
be the only ones to reap a very substantial 
profit from the way in which these trials 
hay ® advertised suction-gas plants as a whole. 
The judges’ report, when issued, is certain to 
be most widely read, and will form an excellent 
pes to the advantages of the suction-gas 
System. 

Before leaving this section we may advert to 
another application of suction-gas exhibited at the 
stand of the Mersey Engine Works Company. In 
this case the producer is worked by a fan which 
draws the air and steam through the fire and forces 
the gas formed into a small pressure-regulator, from 
Which it can be drawn off and distributed through- 





out a factory for every kind of heating and brazing. 
The usual pressure of distribution is about 6 in. of 
water. A simple carburettor can also be added, 
rendering the gas suitable for lighting purposes. 
We learn also, though the apparatus was not on 
view at the stand, that the makers also supply a 
water-gas plant, the producer of which will work 
with cheap bituminous coal. The gas being undi- 
luted with nitrogen, has in this case a high calorific 
value per cubic foot. Since, however, it works 
intermittently, a gas-holder is required. 

We may also advert to the little device for 
making visible the spark, which is fitted to the 
engine shown by the Dudbridge Iron Works. When 
a gas-engine does turn obstinate it is often a diffi- 
cult matter to locate the trouble. Not infrequently 












Wuirte’s Sicut-Hoie ror Ienrt1on-Spark. 
it is the spark that is at fault, but equally often it 
is not. The device in question shows at once the 
real state of the case. It consists simply of a plug 
fixed immediately above the spark, the opening 
through the plug being closed by a glass marble, as 
indicated in our illustration, and through this 
marble the spark is distinctly visible at each ignition, 
The device is due to Mr. A. F. White, of Stroud, 
Gloucester. 


SreamM-ENGINES. 

The display of agricultural locomotives and 
traction-engines is, we believe, larger than usual. 
In general these do not differ substantially from 
last year’s patterns, but Messrs. Clayton and 
Shuttleworth have on view at their stand a com- 
pound traction-engine of 8 nominal horse-power, 
fitted with Joys’ valve-gear. This has the advan- 
tage of making it easy to put the valves on the top 
of the cylinders, and, therefore, in a particularly 
accessible position, and also of enabling the engine 





finishing machine, which was entered as a ‘‘ new 
implement.” Its special feature in this is the 
straw-shaking device, which we illustrate below. 
The screens shown, which are constructed of 
wooden slats, are reciprocated to and fro, whilst at 
the same time the triangular portion, shown near 
the middle of the screen, is vibrated up and down, 
thus giving an extra shake to the straw. 

At the next stand, in addition to larger engines, 
Messrs. Richard Garrett and Sons, Limited, of 
Leiston, show for the first time .one of the small 
road-tractors now becoming so popular. This is 
rated at 4 nominal horgé-power, but easily develops 
20 indicated horse-power. It is fitted with two 
speeds, and can haul a load of 5 tons on the level. 
In this, as in the other engines at the stand, the 
fire-box has the corrugated crown which has long 
been a speciality of the firm. 

A very fine display of heavy traction and plough- 
ing-engines is, as usual, to be seen at the stand of 
Messrs. John Fowler and Co., Limited, Leeds. 
The practice of this firm is, however, pretty well 
standardised, though of course, as elsewhere, there 
is a steady accumulation of minor improvements. 
It is of interest to note that a very large proportion 
of their output of steam ploughing equipments goes 
to the Continent, where it has proved specially 
advantageous on beet farms. 

Messrs. Aveling and Porter, Limited, Rochester, 
have at their stand a road-roller, the rollers of 
which have renewable drums of hard-cast steel. 
The firm also show, in addition to their well-known 
large traction-engines and road -locomotives, a 
smaller one of equally high finish, built to come 
within the limits of the Motor-Cars Act. This is 
fitted with a compound engine. A very similar 
tractor is exhibited at the stand of Messrs. William 
Foster and Co., of Lincoln. This engine has three 
speeds, the change-gears being interlocked, so that 
it is impossible for two different speeds to be in 
gear at the same time. An additional supply of 
water is carried in side tanks, enabling the engine 
to run without replenishment for a distance of 
15 miles. 

The exhibit of Messrs. Ruston, Proctor, and Co., 
Limited, of Lincoln, is of a varied character, ranging 
from a large road locomotive down to an oil-engine 
of 2} brake horse-power. We have already stated 
that this firm have also a plant in the suction-gas 
section. The small oil-engine mentioned is of the 
portable pattern, being mounted on wheels for easy 
transport. A larger engine of the same type is 
also exhibited, as well as others of the stationary 
type. The firm claim that with their medium and 








CLAYTON AND SHUTTLEWORTH’s SHAKER-Box. 


to be built a little narrower, as space has not to be 
found on the crank-shaft for the eccentrics. In 
this engine, as in the others shown at the same 
stand, an elbow is used to connect the boiler with 
the steam-chest ; this elbow being entirely without 
the cylinder casting, the joint between it and the 
boiler is readily accessible, and in case of leakage, 
can be put right without dismantling the engine, 
as is necessary when the cylinder casting com- 
municates direct with the boiler. Provision is made 
for the direct admission of high-pressure steam 
into the low-pressure cylinder when desired, thus 
giving a considerable reserve of power. These 
compound engines are said to be particularly suited 
to town use, since the exhaust -_y horses 
are less frequently frightened. hilst dealing 
with this stand we may refer to the thrashing and 





large-size engines the fuel consumption is but 0.6 
pint per brake-horse-power hour. 

The most noteworthy exhibit at the stand of 
Messrs. Marshall, Sons, and Co., Limited, of Gains- 
borough, isa finely-finished horizontal engine, fitted 
with double-beat equilibrium admission valve, 
operated by a trip-gear, controlled by the gover- 
nor. The cylinder is 11 in. in diameter by 30-in. 
stroke. Another noteworthy exhibit is a 10-ton 
road-roller, so arranged that it can, when desired, 
be converted into a traction-engine. 

Messrs. Robey and Co., Limited, of Lincoln, 
have recently produced an entirely new design of 
traction engine and locomotive, and they 
exhibit two very fine specimens of this class of 
work. The traction engine shown is of 7 nominal 
horse-power, and contains many important im- 
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provements in design, and has an extremely simple 
and neat arrangement of spring mounting on the 
back axle which has been patented by the firm, and 
is found to answer admirably in actual working. 
This engine is illustrated on page 854. The road 
locomotive is of 8 nominal horse-power, and has a 
single cylinder, 9 in. in diameter, with a stroke 
of 12in. This engine is mounted on the spring 
gear on a back axle, and it also has springs on the 
front axle. Messrs. Robey are now manufacturing 
an entirely new form of steam-wagon. The wagon 
exhibited is capable of carrying a load of 5 tons and 
hauling an additional load of 2 tons on a trailer on 
almost any roads, and we are informed it can 
negotiate with ease the stiffest inclines to be met 
with on ordinary high roads. The wagon, as shown 
on page 854, itself embodies several important 
departures from the practice hitherto followed by 
other makers. 

The frame of the wagon is made of steel channels; 
the engine, which is of the compound side-by-side 
type, is fixed close up underneath the frame, the 
high and low-pressure side respectively being 
brought out flush with the sides of the channels. 
The drive from the crank-shaft to the axle is by 
gearing throughout, and the accurate meshing of 
the driving-pinion on second motion-shaft, and the 
spur-wheel on the axle, is secured by a universal 
coupling and swivel, the arrangement being, we 
are informed, quite satisfactory in every way, 
tending to reduce wear and tear, and contributing 
very largely to almost entire silence in running. 
The whole of the engine work, gearing, and hind 
axle, are enclosed in a dust-proof and oil-tight 
casing, and run in an oil-bath. So complete is the 
system of oiling every part that there is not a single 
grease-cup or lubricator under the body of the 
wagon which requires the attention of the driver. 
Practically the whole of the bearings and engine 
parts work under forced lubrication. The road 
wheels are built up with a cast-steel centre and 
spokes, on the outer ends of which are secured hard 
wood felloes ; the tyres of the wheels are of nickel 
steel, the inner periphery of these tyres being 
bored out with a slight taper; into the tyres the 
centres, together with the wood felloes, are forced 
under a very heavy hydraulic pressure, the result 
being a very strong and almost silent road-wheel. 

The boiler has given great satisfaction in actual 
every-day work. It is of the vertical type, having 
a welded fire-box with an ordinary fire-grate. It 
has vertical fire-tubes 1} in. in diameter, all of 
which are entirely submerged. The top outer 
casing of the boiler is enlarged for the purpose of 
securing increased water surface and enlarged steam 
space, and also with the object of enabling the 
boiler top to be removed by breaking two bolted 
joints when it is necessary to clean and scale the 
inside of the boiler. The combustion-chamber is 
so designed that a substantial superheating surface 
is obtained. The chimney hinges on a special 
joint, through which the exhaust steam from the 
engine is admitted to the chimney base. This base 
contains a superheater which renders invisible the 
steam escaping to the atmosphere. We hope to 
illustrate Messrs. Robey’s engines in greater detail 
in an early issue. 


Gas AND O1L-ENGINEs. 


The display of petrol and oil-engines of all types 
is this year very large. One of the most striking 
exhibits is a three-wheeled agricultural tractor, 
entered as a ‘‘new implement” by Measrs. H. P. 
Saunderson and Co., Limited, of Bedford. A 
peculiarity of this tractor is that all three wheels 
are driven, giving it great tractive power. A two- 
cylinder petrol-engine is used, which drives the two 
leading wheels through a balance-gear, the third, 
or trailing wheel, being driven from the balance- 
gear shaft by bevel gearing. It is stated that on 
soft ground, if wheels connected by balance gearing 
are the only ones driven, one wheel, on reaching a 
soft spot, will simply bury itself, whilst the other 
remains motionless. With the third wheel also 
driven this does not occur, whilst at the same 
time the whole weight of the machine is available 
for adhesion. It should be noted that, though 
drivers, the front wheels are also used in steering, 
being swung on the Ackerman system. The con- 
nection between each wheel and the engine is 
effected by means of a double Hooke’s joint. 

The engine is adapted for working with either 
petrol or paraflin. The change-gears give three 
speeds forward and as many backwards. Roller 
bearings are used throughout, those for the driving- 





wheels being 12 in. long. A platform is arranged 
to hook over the back wheel, and on it a load of 
2 tons can be carried. With this load the tractive 
power of the implement on the road is notably 
increased, and in ordinary conditions a load of 
4 tons can then be taken behind. 

Their well-known motor tractor is also shown 
at the stand of the Ivel Agricultural Motors, 
Limited, of Biggleswade. In this case it is 
arranged to drive one of Messrs. Merryweather’s 
well-known three-cylinder ‘‘ Hatfield” pumps. 
The arrangement by which this motor can haul 
behind it two 6-ft. harvesters is also exhibited. 

Another interesting exhibit is the motor road- 
roller shown by Messrs. Thomas Green and Sons, 
Limited, of the Smithfield Iron Works, Leeds. 
This firm also show a number of motor-driven 
lawn-mowers, the largest of which is designed to 
cut a width of 42 in. 

Oil-engines in great variety are shown at the 
stand of Messrs. James B. Petter and Sons, 
Limited, of Yeovil. Of these no less than three 
are entered as ‘‘ new implements.” All are in- 
tended to work with ordinary petroleum, and all 
have water injection. This water is admitted 
through a small snifting-valve, which opens every 
time the engine makes a suction stroke, the supply 
being drawn from the jacket. In most cases the 
amount of water is regulated by hand, being 
reduced as the load falls off, since the ignition 
being automatic, without the aid of a lamp, a mis- 
fire might be possible if the proportion of water 
was the same at no load as at full load. In one 
engine, however, which is entered as a ‘‘ new im- 
plement,” this adjustment of the water supply is 
effected automatically by the governor, and this 
engine will, we are informed, run indefinitely at 
no load ; pre-ignitions at full load being avoided by 
the increase in the water then added to the charge. 
Another noteworthy exhibit, also a new imple- 
ment, is a small portable self-propelling engine of 
2} brake horse - power, the third new implement 
being a petroleum traction-engine of 22 brake 
horse-power, weighing 3 tons 15 cwt., and capable 
of hauling behind it a load of 4 to 5 tons over 
ordinary roads. It carries 25 gallons of water, 
sufficient for eight hours’ use. It has two speeds 
—3 and 6 miles per hour respectively—and can, if 
desired, be converted into a road-roller. 

The most noteworthy feature of the stand of 
Messrs. 8. G. Slipper and Co., of Norwich, is a 
7-horse-power petrol-engine working on the Otto 
cycle, but having no side shaft or cams of any 
description. In this engine the exhaust-valve is 
opened by a relay, which takes its supply from the 
main cylinder when a port is uncovered by the piston 
on reaching the end of its forward stroke. It will be 
seen, therefore, that unless the charge is fired the 
exhaust-valve does not open, and the charge re- 
mains in the cylinder. This feature is made use of 
in governing the engine. The ignition is elec- 
trical, and the governor consists simply of a weight 
mounted on a spring attached to the fly-wheel. 
As the speed rises, this weight moves out under 
the action of the centrifugal force, and in doing so 
opens aswitch in the ignition circuit, thus prevent- 
ing the charge being fired. The latter remains 
shut up in the cylinder, as already explained, and 
is fired when the speed falls low enough to allow the 
switch to close. The spark is timed by a rod 
attached tothe piston, which separates the contacts 
inside the cylinder. 

We shall deal with other features of the Show 
in our next issue. 








NOTES. 
New Customs Tarirr Law In Japan. 

Tue Finance Department of the Japanese Govern- 
ment has issued in pamphlet form a complete 
statement of the rates of import duty leviable under 
the forthcoming new Customs tariff of Japan, which 
will come into force on October 1 next, and this has 
been republished as a supplement (price 1d.) to the 
issue of the Board of Trade Journal for June 14. 
It ought to be consulted by all who are doing 
trade with Japan, as considerable changes have been 
made in the rates which are charged. The eco- 
nomic conditions which have been brought about by 
the war with Russia have rendered an increase of 
revenue an absolute necessity, and, naturally, the 
Government has looked to the Customs to contri- 
bute their due share. Probably those who are 
doing an import business may think that more 


than their share is expected from certain depart-! 








ments ; for while the chief object of the tariff is to 
increase the revenue, it is quite evident that it has 
been carefully arranged that a preference will he 
given to Japanese productions, while the raw mate- 
rials of industry are either admitted free or at a 
very lowrate. For instance, raw cotton is free, but 
cotton yarns and threads have very considerable 
duties. The majority of our readers are chiefly in- 
terested in machinery and metals, and we may note 
that the rate for boilers, steam-engines, gas-engines, 
electric engines, machine-tools, spinning and weay- 
ing machinery, and similar machinery or parts 
thereof, is 15 per cent. ad valorem, a rate which will 
not be sufficient to exclude the productions of first- 
class foreign makers. Such articles as watches, spec- 
tacles, photographic apparatus — in the manufac- 
ture of which the Japanese have attained con- 
siderable proficiency—are charged as high as 40 or 
50 per cent. Locomotives and locomotive tenders 
are charged 20 per cent. It will be interesting to 
note if this rate will enable the makers of loco- 
motives in Japan to compete with those of Europe 
and America. Altogether, the complete statement 
of the rates of import affords an interesting study, 
as it indicates the progress which the Japanese 
have made in the various departments of industry, 
and also shows foreign manufacturers the margin 
with which they have to deal if they are to com- 
pete successfully with the goods produced in Japan. 


Irant1AN MINISTER OF MarINzE’s CRITICISM ON 
British Navat TRAINING. 


The increasing number of critics of the Admiralty 
scheme for assimilating the executive and engineer- 
ing officers in the Navy will find satisfaction in the 
condemnation of the system in an official report to 
the Chamber of Deputies by the Minister of Marine 
of Italy. In this he discusses proposals for modi- 
fying the laws regulating the advance of engineering 
officers, as those now in force are defective: they 
do not sufficiently guarantee the enrolment of good 
men, nor offer to them the moral and material 
advantages which are their due. Not only is the 
age of the engineer officers considerably higher 
than that of the officers of other corps of the same 
grade, but the promotion is too slow, and a great 
proportion have to retire before they attain a rank 
which is satisfactory to them. The Minister makes 
a comparison with the conditions in England and 
the United States, and quotes the British Memoran- 
dum of 1905 as to the assimilation of the executive 
and engineer officers. The Italian ‘‘ First Lord of 
the Admiralty” expresses astonishment that the 
authors claim that a good engineer officer can also be 
a good naval captain. The ship’s officers must daily 
take part in manceuvring, an advantage not partici- 
= in by the engineer officer ; the more zeal the 

atter brings to bear upon his work the less can he 
be on the bridge and gain the knowledge re- 
quired by the deck officers. Only by uninterrupted 
exercise can the ship’s commander learn all its 
manceuvring capacities. ‘‘I have therefore but a 
limited contidence in the system of the British Ad- 
miralty as regards the possible results, and I am fully 
convinced that with the best will in the world it is 
impossible simultaneously to be a good engineer 
officer and a valuable deck officer, and vice versd ; 
the engines demand special attention and care, and 
can only be dealt with by men of long technical train- 
ing.” As it is impossible to apply the British and 
American systems in Italy, the Minister proposes the 
following modifications, according to the Moniteur 
de la Flotte :—1. To continue to recruit the engineer 
officers from the petty officers taught at the Venice 
school. 2. To create for the best of them a special 
course, so as to enable those who obtain prizes to 
speedily become officers. 3. To specially advance 
officers holding such prizes. 4. To ensure at the same 
time regular advancement to such petty officers who 
for any reason are excluded from taking officer's 
rank, yet possess high professional qualities. 5. To 
grant the grade of petty oflicer only to really capable 
stokers who makea speciality of practical mechanics. 
6. To abolish the advancement of chief stoker of 
the first class to the rank of practical mechanical 
lieutenant. Under the proposed re-arrangement, 
says the Minister of Marine, the best engine- 
workers can become officers at the age of between 
twenty-five and thirty years. 


Tue New Rovte To THE WEsT. 


The inauguration of the summer train services 
on Monday, July 2, will be noteworthy on the 
Great Western Railway, owing to the opening of 
the new route vid Westbury. Handicapped by a road 
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22 miles longer to Exeter, and 15} miles longer to 
Plymouth than that of its rival, the Great Western 
Railway has in past years had a hard fight for its 
traffic to the West. By the construction of the 
two connecting-links at Westbury and Castle Cary, 
and the doubling of the Berks and Hants line from 
Reading, the new route shortens the distance by 


20 miles. The actual mileage of both routes will 
now be :— 
Great London and 
Western. South-Western. 
To Exeter _... ~ 1733 171} 
,, Plymouth (North ‘ 
el)., a = ., oe 230} 


The new service will not be commenced in its 
entirety next week, as the non-stop Plymouth 
‘‘ Limited” does not commence running until 
July 21, but the complete service will comprise 
four down and five up trains, four of these will 
run without stop between London and Exeter 
(three down and one up), and two between Lon- 
don and Plymouth (one each way). The actual 
gain in time by the new route is not_commen- 
surate with the saving in mileage. Last year 
the ‘‘ Limited” took 4 hours 25 minutes to Ply- 
mouth, this year it is booked to run it in 
4 hours 10 minutes—a saving of 15 minutes. To 
Exeter the saving is 20 minutes, the best train— 
namely, the 3.30 p.m. down—covering the distance 
in 3 hours 5 minutes. But when it is remembere 
that the old route involved a long slow down to 
10 miles an hour round the Bristol avoiding line, 
as well as the slack to 15 miles an hour through 
Bath Station, whereas the new line will give a 
practically clear run throughout, it will be seen 
that the margin of time for future acceleration is 
very considerable. As a matter of fact, the Ply- 
mouth boat expresses have for some time past been 
timed to work from Plymouth to Paddington, over 
the old route, in 4} hours, and in actual practice 
frequently make the run in 4 hours, and less. 
But during the present season, and until the road 
has bzcome thoroughly consolidated, speed restric- 
tions will have to be imposed at certain points. 
Probably in the not distant future the timing to 
Exeter will be 2? hours, and to Plymouth 3} hours ; 
at any rate, such a booking would be per- 
fectly feasible. It should be mentioned that the 
‘* Limited ” will slip coaches at Westbury for Wey- 
mouth in 1 hour.39 minutes, and at Exeter in 
3 hours 3 minutes, from London, the speed to these 
points being 57 miles an hour. The timing of this 
train last year and this year respectively is as 
follows :— 








| 1905. 1906. 
= =o fo 
. Dis- | Dis- | 
Time. | tance. | Speed. Time. tance. | Speed. 
: m. ch miles m. ch. | miles 
Paddington dep.|10 10 Te ee 30 | | 
Exeter pas} 125 193 56 | 59.7 1 33 | 173 57 | 56.9 
240 | 225 60 54.1 


Plymouth on 235 245 & | 55.6 


That Bristol will not suffer any deterioration in | ©!4s 


its services owing to the diversion of these trains 
is a very satisfactory feature, there being five 
nen-stop expresses (three down and two up) all 
timed to do the 118 miles in 2 hours. 








THE MILAN EXHIBITION. 
To Tar Eprror oF ENGINEERING. 

pee | the following hurried notes of a visit to 
the Milan Exhibition may be interesting to your readers. 

The British rolling-stock pavilion is practically empty, 
but contains several empty packing-cases. It isa common 
deal building, covered with glass, in which the heat is un- 
bearable. As regards displays, there are :—Rubber goods, 
by Messrs. J. E. Hopkinson and Co., Limited; a few 
small hand-tools and models of trucks, showing couplings 
by the Coles Universal Automatic-Coupler Company, 
Newcastle ; Hill’s patent automatic pose no ; Darling’s 
Patent Automatic Coupling, Limited; A B 6 Coupler, 
Limited, London; Messrs. Jepson and Smith’s patent, 
all lost in space. The metallic parts may stand the 
heat, but the truck models are cracking, and the 
rubber goods are under trying conditions. ‘‘M ess” 
18 too mild a term for this rolling-stock dieplay “ Gran- 
Bretagna. It would seem to me that if we do not care to 
exhibit properly, it would be far better to abstain com- 
pletely. But this our section of ‘‘ Transports,” like many 
other sections and parts of the Exhibition, is not com- 
plete yet, and we may in a few weeks cut a pretty good 
figure. The floor, however, is not strong enough to take 
anything heavy, and the glass ceiling would all the 
better foranawning. We have the pn Bacnond among all 
the nations of having a se te pavilion for the display 
of our rolling-stock : mais c’est tout; besides, it adjoins a 
Somali village—a far too close promisc uity. 

No large engine whatever is shown running ; no prime- 


mover of any kind, as faras I have been able tosee. The 
current required is taken from the town power-station., 

Galeria di Lavoro: A most chaotic jumbling up of 
trades and crafts. It contains a few small German 
machine-tools in various parts of the central portion. 
There is a lathe by Herbert’s, coupled to a small electric 
motor, lost in a recess beside a walking-stick stand, glass 
engravers, engravers in metallic small goods, and wood- 
pipe bowl carvers. Here Italian shoe and hat makers 

ave installed part of their shopsand carry on their trade 
from the raw material tothe finished product. There are 
a few small machine-tools by Friés, of Diisseldorf ; 
Meyer and Schmidt, of Offenbach, &c. 

In the central t of the Piazza d’Armi there is a 
aera pavilion, the inside of which is arranged as the 

idge, promenade deck, and saloon of the Re Vittorio, 
Navigazione Générale Italiana (Florio and Rubattino). 
This is a tasteful exhibit. 

In the Marine Section the most striking features are 
Vickers’ and Krupp’s displays. Vickers have a 305- 
millimetre gun all a 19-centimetre one, the former being 
of wood ; smaller guns and projectiles. Krupp has two 
28-centimetre guns in a turret, a 2l-centimetre, 17-centi- 
metre, 15-centimetre, and smaller guns, projectiles, and 
tested plates of the Diisseldorf Exhibitionkind. His ex- 
hibits are well displayed, Gutehoffnungshiitte have a 
crank-shaft, a marine boiler end-plate, and various metal- 
lurgical articles ; Dillingen, a wrought-steel pipe ; Handel 
and Lueg, a thrust-shaft and sections of and ordi- 
nary inguts, showing the ed small pipe in the former 
(exhibition articles). What the Germans have here is real, 
thus one of the Gutehoffnungshiitte’s exhibits is a cast- 
steel stern-post. They have also fine models of ships, men- 
of-war, torpedo-boats, North German Lloyd and Ham- 


| burg-America liners. The British ship models here are 


fine and numerous, including those of the Hindustan, 
Leviathan, Asahi, Doxford turret ships, and others. 
The Steel Company of Scotland have a nice stand of 
wheel centres and other metallurgical specimens. The 
Castle Line, the Cunard Line, Swan, Hunter, &c., also 
have fine models. 

On inspecting this section the popolo Milanese will see 
that we can build ships, if not rolling-stock. 

But I wonder what idea they will carry away as regards 
steam-turbines. Parsons has an exhibit: four or five 
wooden and tin, black painted samples of turbine-rotors 
and casings, each about 2 in. wide and 1 ft. in diameter, 
with three copper blades screwed on the rotor, and three 
corresponding ones in the casing, each sample tied up 
with a piece of string, so that the fixed and moving 
blades remain near each other, each sample again pro- 
vided with a paper label tied with string, the label stating 
in English that ‘‘ this is to prove claim No. so and so.” 
These samples are laid on a ledge, in a corner, close to 
the Steel Company of Scotland’s display. 

I remain, Sir yours faithfully, 
TRAVELLER. 








STANDARDISED NAVAL MACHINERY. 
To THe EpitTor or ENGINEERING. 

Srr,—I have derived much pleasure and taken great 
interest in the perusal of the very interesting description 
published in your valuable journal on the above subject. 
The illustrations are clearly defined, the application 
of the gauges for their respective purposes are suffi- 
ciently explained as to be thoroughly understood by 
engineers possessed of a thoroughly practical knowledge 
of marine-engine construction, but there is one feature, 
and I may say a most important one, that you have not 
referred to—i.e., the erection of the main engines. 

I think, Sir, you will admit that a thoroughly defined 
plan of erection would be required for the guidance of 
other firms entrusted with the production of the machi- 
nery for the sister-ships of H.M.S. Duke of Edinburgh 


To illustrate my meaning and conception of what the 
Admiralty expect to be able to do in a case of emergency, 
we will assume that the Duke of Edinburgh and the 
Black Prince, or any other sister-ships, have been in action 
with an enemy, the Duke of Edinburgh seriously damaged, 
necessitating docking for repairs, her main engines being 
intact ; say the Black Prince engines have broken down, 
necessitating the replacing of the high-pressure, interme- 
diate-pressure, or low-pressure, port or starboard cylin- 
ders, or the whole of the cylinders, as the case may be; 
can the articles named be taken out of the Duke of Edin- 
burgh, placed in the Black Prince without delay, and so 
have the Black Prince in a very short time ready for 
active service. Can this be done? If so, then inter- 
changeability—i.e., standardisation of machinery for war 
vessels—is an accomplished fact, and great credit is due 
to the man capable of arranging plans for carrying out 
“ead a task of practical engineering of such mag- 
nitude. 

I think, Sir, that it would be very instructive to the 
engineering fraternity, also an incentive to the develop- 
ment of the system of standardisation of machinery, 
if you would publish the plan of erection for the main 
engines referred to. ‘ 

rusting you will be able to find space for the foregoing 
letter, 
Iam, Sir, yours faithfully, 
A Practical ENGINFER. 
June 23, 1906. 








NAVAL ENGINEERING AND ADMIRALTY 
POLICY. 


To THe Eprror or ENGINEERING. ; 
Srr,—In your issue of March 30 last you were kind 








enough to insert a letter of enquiry from me with refer- 
ence to the naval engineer problem. Subsequent corre- 








> ag ee in your columns indicates that engineering in 
the Royal Navy, with regard to the. personnel, is in 2 
highly critical and dangerous condition, and unless the 
position is dealt with quickly, and with the object and 
intention of effecting a permanent solution, the present 
unsatisfactory state of affairs cannot but exercise a very 
serious and prejudicial influence upon naval efficiency in 
the near future. 

It seems to me that it is quite impossible to expect 
success from the new scheme of training until the dis- 
abilities of the present engineer officers have been re- 
moved, as it is they who will be permanently respon- 
sible for the efficient training of the engineer officers 
of the new creation. e existing engineer officers 
are, in fact, expected to undertake the professional 
education of these débutantes in the engineering 
branch of the Navy, so that they may be efficiently 
trained in their important duties, and that when so 
trained they may occupy a better official position, 
and perform their duties under much more favour- 
able conditions than do the existing engineer officers, 
This is certainly expecting a very great deal from average 
human nature, but the point to remember is that it is the 
treatment meted out to the existing engineer officers, 
under whose orders and guidance the young engineers of 
the new creation must perforce commence to serve, that 
will influence these youngsters both in the selection of 
engineering as their naval career, and in the degree of 
enthusiasm which they will throw into their work. 

It has been repeatedly advocated that for a permanent 
settlement there should be complete assimilation between 
the existing engineer officera, and the engineer officers of 
the new creation, as regards executive control in their 
own department, identity of title, non-distinctive uniform, 
seats on courts martial for trial of techical offences, reten- 
tion of signatures on technical documents, pay, retire- 
ment, &c. Such a solution is not only the natural com- 
plement of the changes in naval engineering which have 
already been initiated, but, if accepted, would form the 
keystone of the structure which bas been built up with 
such care by that master mind at the Admiralty—Sir 
John Fisher. 

The consideration of the naval engineer problem is, I 
understand, to be continued by the members of the marine 
pe institutions next session. By so doing they 
will be discharging their obvious duty, not only to their 
profession, but also to the non-technical public. 

Yours truly, 
GrEorGE HEepBurRn. 

Redcross-chambera, 11, Redcross-street, Liverpool, 

June 25, 1906. 





THE RECENT EARTHQUAKE, 
To THE Epitor or ENGINEERING, 

Sir,—I venture to ask the kindly assistance of your 
readers in collecting the materials necessary for a detailed 
study of the recent earthquake. 

My principal objects are to trace as accurately as 
sible the boundaries of the areas over which the shock was 
felt, and the accompanying sound heard, and to draw 
lines on a map through ail places at which the shock was 
of the same intensity. It would be of great service to 
know poop d the names of as many io as possible at 
which the shock was felt or the sound heard. Still more 
useful would it be to have answers to any of the questions 
printed below. I should be most glad and thankful to 
receive accounts from any places whatever; and I may 
add that no careful account, however scanty the infor- 
mation given, can fail to possess some.value or to help in 
throwing :ight on the nature and origin of the shock. 

1. Place of observation. 

2. Situation of observer—indoors or outside, &c. 

3. Time of occurrence (please state if accurate to the 
nearest minute). 

4. (a2) What were the nature and direction of the 
shock? (b) Did the shock consist of two distinct parts, 
mew ne by an interval of a few seconds? (c) If so, 
which part was the stronger, and how long was the interval 
between the two parts ? 

5. How many seconds did the shock last, not including 
the accompanying sound ? 

6. Was the shock strong enough: (a) to make doors, 
windows, fire-irons, &c., rattle ; (b) to cause the observer's 
seat to be perceptibly raised or moved ; (c) to make chan- 
deliers, pictures, &c., swing ; (d) to overthrow ornaments, 
vases, &c. ; (e) to throw down chimneys or make cracks 
in the walls or buildings ? 

7. (a2) Was any unusual sound heard at the time of the 
shock, and, if so, what did it resemble? (b) Did the 
beginning of the sound precede, coincide with, or follow 
the beginning of the shock? (c) Did the end of the 
a precede, coincide with, or follow the end of the 
shoc 

8. If any other shocks were felt, it would be most useful 
to have a list of them, together with answers for each to 
any of the above questions, especially Nos. 3, 4 (a), 6 (a), 
and 7 (a). 

Yours obediently, 
C. Davison, Se.D., F.G.S. 

16, Manor-road, Birmingham, June 27. 








Our Locomotive Exports.—The exports of locomo- 
tives from the United Kingdom in May showed a decided 
progress, the value coming out for the month at 279,887/., 
as compared with 216,258/. in May, 1905, and 149,836u. 
in May, 1904. The advance observable in the ex is 
attributable to an extremely active demand for British 
locomotives in South America, and especially in the 
Argentine Republic. The Colonial demand for British 
locomotives in May was, upon the whole, disappointing. 
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LAUNCH OF THE BATTLESHIP 
** AGAMEMNON.” 


Tue new battleship Agamemnon, which we described 
at length in last week’s issue (page 830 ante), was most 
successfully launched on Saturday, the 23rd inst., from 
the works of her builders, Messrs. William Beardmore 
and Co., Limited, Dalmuir, the launching ceremony 
being performed by the Countess of Aberdeen, wife of 
the Lord-Lieutenant of Ireland. 

The Agamemnon has been built under an immense 

antry, 750 ft. long, which was constructed by Sir 
illiam Arrol and Co., Limited, of Glasgow, in order 
to accommodate the cranes necessary for lifting loads 
on board, and the illustrations which we publish this 
week afford a good idea of this gantry, which carries 
two overhead travelling cranes spanning the whole 
width of the berth, with eight walking cranes—four 
on each side—all of them actuated by electricity, and 
capable of being used separately or in combination 
with another. The berth, like the others in the 
establishment, is so arranged as to take full advantage 
of the natural bend in the River Clyde at Dalmuir, 
so that vessels of 1000 ft. long can be launched with a 
clear run almost direct up the mid-channel of the river. 

The particular berth upon which the Agamemnon 
was built was specially prepared for the laying down 
of a vessel of the largest and heaviest type, great care 
having been taken in the eg of the area. Nearly 
1000 pitch-pine logs, each 40 ft. long and 12 in. square, 
were driven vertically into the ground, with cross- 
ties on their tops, the total quantity of timber used 
in the preparation of the berth amounting to about 
80,000 cubic feet. 


The declivity of the keel-blocks was about ,’; in. per | POSS 


foot, the standing-ways being laid at a declivity of 

in. per foot, with a camber of 12 in. in their whole 
length of nearly 700 ft. The distance between the 
ways was 26 ft. 6 in. centre to centre, and the breadth 
of the sliding-ways was 5 ft.9 in. The sliding-ways 
extended from about 50 ft. from the stem to about 
50 ft. from the stern, the pressure per square foot on 
the standing-ways being about 2 tons. In accordance 
with the most recent practice in His Majesty’s ships, 
the frames in way of the propeller-shafts are not bossed 
out in the Agamemnon, and special arrangements and 
cross-ties were fitted to take the after poppets under 
the vessel at the after end of the ways (Fig. 2 on 
Plate XXXV.). The poppets at the fore end were 
specially designed and strengthened to take the great 
downward pressure which comes into play at that part, 
when the stérn of the vessel, being water -borne, 
begins to rise. For this purpose four heavy girth- 
plates, each about 3 ft. wide, and formed of two plates 
each J in. thick, were carried under the keel and up 
on each side of the vessel, and connected at their 
heads to a heavy continuous stringer, likewise formed 
of two { in. plates. Strongly attached to the con- 
tinuous stringers, and at right angles to the hull of the 
ship, were fitted continuous shelf-plates, with strong 
vertical brackets at about 2 ft intervals on their upper 
sides, riveted to the shelf-plates and the continuous 
stringers to take the heavy vertical timbers forming 
the fore poppets. The girthing-plates and stringers 
were not attached to the shell or framing of the ship, 
but the s between them and the shell were filled 
in with hard wood to give a fair surface, and the 
cradle thus formed was held firmly in position by 
means of wire hawsers attached to eye-plates on the 
brackets, and carried up and made fast at the upper 
deck of the vessel. The advantage of this arrangement 
is that after the launch these hawsers can be let go, and 
the whole cradle falls away from the vessel and is 
lifted clear by the crane while she lies in the builder’s 
fitting-out basin, whereas by the usual method of 
attaching the cradle to the hull this cannot be removed 
until the vessel goes into dry dock. 

Up to date in every respect, Messrs. Beardniore 
have replaced the old type of dog-shores by an in- 
genious electrical arrang t, o ted to a series 
of interlocking levers, which release the triggers 
that hold the vessel until the signal is given that 
all is ready for launching. Two separate triggers 
were pl on each side, each fitted with magnetic 
reply gear to indicate on the launching platform 
that the mechanism had worked satisfactorily. 
The whole gear was controlled by means of a minia- 
ture steering-wheel and standard placed on the 
launchiog-platform, and s% adjusted that when the 
Countess of Aberdeen, who performed the ceremony, 
gave the wheel one complete revolution, the triggers 
were released, and the vessel was free to run down the 
ways. A powerful hydraulic ram was placed at the 
forward end of the sliding ways on each side of the 
vessel, the cylinders being coupled to the same 
supply-pipe to ensure equality of pressure. These 
rams were for the purpose of giving the vessel a 
start if she had not moved directly the triggers were 
released ; but in this instance they were unnecessary. 
The drags for checking the ‘‘ way” on the ship after 
she had successfully taken the water were formed of 
chain cables ; three piles being arranged on each side 
to come into play at suitable intervals. The total 








weight of drags employed was about 600 tons, and 
their action in bringing the ship to rest was in every 
way satisfactory. e total time taken from the 
start until the vessel was actually clear of the ways 
was 1 minute 51 seconds. 

The photographs reproduced on Plates XX XV. and 
XXXVI. give a clear idea not only of the launch 
cradle, but also of the vessel. It will be noted that 
the ship is fitted with the usual ram, and in Fig. I 
the armour plating is shown in position; this is 4 in. 
thick at the bow, 12 in. amidships, and 6 in. at the 
stern. Fig. 2 is specially interesting, as it shows the 
arrangement of the stern bracket, and also the form 
of the balanced rudder, which, as we pointed out in 
our article last week, differs from the rudder in pre- 
ceding battleships. Fig. 3, on Plate XXXVI. is par- 
ticularly striking, showing the position of both pro- 

llers in relation to the run of the ship, and the 
Codie of the tube for firing torpedoes astern. This 
tube, of course, will be completely submerged when 
the vessel is in working trim. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 13, 1906. 
THE extension of steel-making capacity is now the 
order of the day after a long delay by the larger inte- 
rests. The new mills and buildings to be construc 
at Gary, Ind., will require an aggregate of 50,000 tons 
of structural shapes. This material will be supplied 
by the American Bridge Company, which is a sub- 
sidiary branch of the United States Steel Corporation. 
This is the largest recent requirement made known. 
It is intended to prosecute this work as rapidly as 
ible. The plant will be, perhaps, the largest in 
the world. The location is admirable by reason of 
proximity to Lake Superior ore supplies, which can be 
delivered by water, and coke and coal supplies, which 
can be delivered partly by rail and partly by water. 
The same activity continues in the steel-rail market. 
The demand continues unabated. The Harriman 
lines will need a total supply for next year’s delivery 
of 200,000 tons of rails. 
also actively buying rails for delivery during the 
third and fourth quarters of this year, as a large 
amount of business is in sight from this source. 
Bridge - building for railroad purposes is also very 
active, and large quantities of structural material 
have been called for during the past week. Within a 
few days contracts have been placed. for 20,000 tons of 
basic iron on a basis of 17 dols. at the furnace. The 
United States Steel Corporation, the Cambria Steel 
Company, and the Pennsylvania Steel Company, have 
increased their contracts er Bessemer pig for delivery 
during the last five months of the year, the amount 
contracted for amounting to 225,000 tons. 
June 20. 
The Pennsylvania Railroad Company has decided to 
contract for 200,000 tons of steel rails for next year’s 
delivery, and has ordered 70,000 tons of this quantity 
through the United States Steel Corporation. The 
remaining supply will be made by the Pennsylvania 
Steel Company and by the Lackawanna Steel Com- 
pany. The Ranbir lines are in the market for 
200,000 tons for next year’s delivery, and orders for 
this quantity will be placed as soon as arrangements 
can be made. The contracts already placed for de- 
livery next year foot up to 1,136,088 tons, and 
requirements are still coming forward. In struc- 
tural steel scarcely any business of importance 
has been done for a week. It is known that a 
number of new enterprises are just about ready 
to place their contracts for material. A large struc- 
ture in New Orleans is calling for 6500 tons. A Pitts- 
burg concern has taken orders for 5700 tons of steel 
to be used in the construction of freight terminals at 
East Buffalo. The American Shipbuilding Company 
has arranged for the delivery of 10,000 tons of struc- 
tural steel for two large vessels to ply on the 
North-Western Lakes. In other branches of the 
steel industry there is a fair amount of business. Basic 
and Bessemer have been selling freely, the Eastern 
Steel Company having just placed an order for 15,000 
tons of Bessemer. The various pipe companies are 
also in the market for pipe iron, owing to the necessity 
of a covering all new engagements. There is 
a heavy demand for all kinds of pipe iron. It is 
rumoured that the United States Steel Corporation has 
placed contracts for 350,000 tons of manganese ores. 
Nearly all the steel companies in the Central West 
are once more in the market for crude products. The 
total transactions for basic and Bessemer pig during 
the past week, both east and west, foot up about 
150,000 tons, of which 125,000 tons were taken in 
the Pittsburg district. It is believed that some of 
these sales have heen heretofore announced as possi- 
bilities. Quite an active business is being done in 
small lots of Bessemer by smaller consumers. Foundry 
iron has been exceptionally quiet, and nothing of 
importance is to be reported. Large contracts have 
been me for furnace coke, as well as for foundry, 
and there is now under negotiation very large quan- 
tities for autumn delivery. Certain kinds of scrap 


The electric roads are]. 





have advanced 50 cents per ton, chiefly railroad scrap, 
which for the time being is rather scarce. 

Southern blast-furnaces are holding their furnace 
products with a firm grip, in consequence of th» 
active inquiries which have suddenly developed. 
Quite a number of furnaces have very recently gone 


out of blast in the south, which, of course, will deplete . 
the supply from that section for some weeks to come. 
A good deal of blast-furnace repairing is to be done, 
and this idleness will affect market quotations. 








ALASKAN TELEGRAPHY.—The net receipts of the 
Alaskan military telegraph system in May amounted to 
21,300 dols., which is the largest net revenue received in 
any month -since the system has been in operation. 
Machines for duplexing the Alaskan cables are nearly 
ready for installation, and these machines will increase 
the capacity of the cables 75 per cent. Preparations are 
being made by the signal corps for an extension from the 
cable between Juneau and Sitka, a loop to be cut in this 
cable in Frederick Sound, which will extend to Peters- 
burg, thence to Wrangell, thence to Hadley, and thence 
to Ketchikan. The extension will establish a telegraphic 
service to Southern Alaska. 


Tue InconPoRATED Muntcrpat EvkorricaL Assocra- 
TION.—The eleventh annual convention of this association 
was held in London, and came to aclose on June 23. The 


ted | proceedings included the reading of six papers, besides 


the delivery of the presidential address by Mr. J. E. 
Edgcombe. The members also inspected several of the 
principal electric power-stations of the Metropolis, paid 
a visit to Hampton Court, and had the opportunity of 
looking over the National Physical Laboratory, in 
Bushey Park. The annual dinner was held at the Great 
Central Hotel, on Thursday, the 21st, and, altogether, 
the convention passed off in a highly successful manner. 
Mr. S. F. Fedden -has been elected president for the 
coming you. and the convention of 1907 will be held at 
Sheffield. 


CanaptANn Paciric RAItway.—The gross revenue of 
this great system for the twelve months ending June 30, 
1906, is estimated at 61,730,000 dols., while the probable 
working yg of the twelve months are set down at 
38,250,000 dols., leaving the net revenue at 23,480,000 
dols, The actual revenue for 1904-5 was 50,481,802 dols., 
while the working expenses of the year were 35,006,794 
dols., leaving the net revenue at 15,475,008dols. In 
1903-4 the gross revenue was 46,469,132 dols., while the 
working expenses were 32,256,027 dols., leaving the net 
revenue at 14,213,105 dols. Assuming that the estimates 
for 1905-6 are substantially realised, the balance of net 
revenue, after providing for all fixed charges, would be 
16,890,000 dols. Of this amount, 1,514,132 dols. is re- 
quired for interest on preference stock, leaving a still dis- 
posable surplus of 15,375,868 dols. A dividend upon the 
ordinary stock at the rate of 6 per cent. per annum will 
absorb 6,084,000 dols., leaving a surplus of 9,291,868 dols. 


ConTracts.—Messrs. Dick, Kerr, and Co., Limited, 
Abchurch Yard, Cannon-street, E.C., have secured con- 
tracts for supplying the following :—Two 450-kilowatt 
rotary converters for New South Wales, one 1600-kilowatt 
alternator for the Corporation Tramways Committee of 
Bolton ; one 250-kilowatt generator for the Corporation 
Tramways Committee of Stoke-upon-Trent; one 300- 
kilowatt generator for the Glengarnock Iron and Steel 
Company, Limited ; and one 275-kilowatt steam-generator 
for the Corporation Tramways Committee of Kilmar- 
nock.—We are informed that contracts in Hennebique 
ferro-concrete were settled during the month ending 
May 31, 1906, for a coal washery, for the Cardiff Washed- 
Coal Cougeey, Limited; a tank at Messrs. Ericsson’s 
Cabinet Works, Beeston ; coal bunkers and foundations 
for Corporation Electricity Works, Rochdale ; grain silos 
for Messrs. E. C. Robson and Son, Sunderland; gallery 
and columns for King’s Theatre, Sunderland ; extension 
of Parkeston Quay for the Great Eastern Railway Com- 

y, and transit shed at Parkeston Quay for the Great 
tern Railway Company.—The North-Eastern Railway 
Company have placed-an order for two 30-ton chain-test- 
ing machines with Messrs. W. and T. Avery, Limited, 
of the Soho Foundry, Birmingham. This firm have also 
secured an order from the Mersey Dock and Harbour 
Board for two of their 30-ton railway weigh-bridges, 
made sufficiently strong to allow of a 60-ton locomotive 
ss over.—The commercial intelligence branch of the 
of Trade are informed by H.M. Consul at Chris- 

tiania that tenders are invited by the Norwegian State 
Railways for a supply of 288 axles with wheels. Tenders 

ill be received, up to July 5, by the Netherlands Colonial 
Office at the Hague for the supply and delivery of the 
metal superstructure, with appurtenances, for two 
bridges.—The Mirrlees-Watson Company have recently 
secured a number of important contracts for independent 
condensing plant, including the following :—City of Leeds 
Electric Lighting Station: Surface-condensing plant, to 
work in connection with a 3000-kilowatt Willans turbine. 
For the Dalzell Steel Works, Motherwell (Messrs. David 
Colville and Sons, Limited): An elevated self-draining 
counter - current jet - condensing plant, dealing with 
80,000 Ib. of steam per hour.—The Water Works Com- 
mittee of the Leeds City Council has let a contract for 
the first portion of a steel aqueduct between Kettlesing 
Tunnel and the Ure Valley. The successful firm is 
Messrs. Clayton, Son, and Co., Limited, of Hunslet.—-An 
order from the Crown Agents for the Colonies to construct 
a 1200-ton twin-screw land-pump hopper dredger fitted 
with special ge to for dredging the bar at Lagos, 
West t of Africa, has been received by Messrs, 
William Simons and Co., Limited, Renfrew, 
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STEAM-DRIVEN AIR-PUMP. 


CONSTRUCTED BY MESSRS. J. & P. HALL & SONS, LTD., ENGINEERS, PETERBOROUGH. 

















Tue illustration above is reproduced from a photo- 
graph of a compactly-designed steam-driven vertical 
air-pump, constructed by Messrs. J. and P. Hall and 
Sons, Limited, London-road, Peterborough. As far 
as the engine is concerned, it is of the open-fronted 
marine type, which has long been known as one of the 
simplest and most accessible arrangements. The high- 
pressure cylinder is 74 in. in diameter, and the low- 
pressure 12 in. in diameter, both having a stroke of 
12in. The crank-shaft is carried in three pedestals, 
which are bolted both to the pump-bedy and to the 
standards, materially stiffening the fatter and making 
a thoroughly rigid job of theframing. The air-pumps 
are of the Edwards type, each pump-rod being fitted 
with a crosshead connected to the corresponding steam 
crosshead by a couple of distance-rods. The latter 
are arranged diagonally, so that the crank-shaft can 
work between them. th the air-pumps are 16 in. 
in diameter, their stroke, of course, being the same as 
that of the engine. 

At.each end the crank-shaft carries an overhung fly- 
wheel, whereby a very steady speed is maintained on 
the pumps under a fluctuating load. A throttle 
governer is belted from a pulley on the boss of one 
lly-wheel, and a crank-pin in the boss of the other 
fly-wheel is used to drive a boiler-feed pump, taking 
the water from the hot-well. 

_From our illustration it will be evident that all parts 
of the apparatus are readily accessible, and a further 
instance of attention to detail is shown by the channel 
cast in the base flange. This acts as a gutter and 
catches all water and oil that may run down from the 
working parts, and saves a mess on the floor of the 
engine-room, 








Sranisu [Ron Minerats.—The export of iron minerals 
from Bilbao are declining rather than otherwise. The 
smounted last year to 3,960,526 tons, as compared wit 
3,346,352 tons in 1904, 4,028,739 tons in 1! 3, 4,196,851 
—_ in 1902, and 4,056,701 tons in 1901. The shipments 
to Great Britain, Holland, and Belgium were larger in 
1905 than in 1901 ; but the deliveries to France showed a 
considerable contraction, while exports to Germany and 
the United States have ceased altogether. The produc- 
tion of the mines is declining, but deliveries have been 
maintained by turning refuse heaps to account and wash- 


ing smaller ores. 








INDUSTRIAL NOTES. 


THE Doe ed conferences between the chief officials 


of the North-Eastern Railway Company and the repre- 
sentatives of the Amalgamated Society of Railway 
Servants have resulted in a general system of collec- 
tive bargaining such as no other trade union has ever 
surpassed. It only remains for the branches of the 
union to endorse the action of their accredited officials 
and represéntatives, as set forth in the report now 
before the members. Mr. Bell, M.P., who was the 
men’s principal representative, strongly advises the 
men to accept the terms and conditions as embodied 
in the provisional agreement arrived at in the re- 
cent conferences. He pays a great compliment to 


the general manager and other chief officials of the |, 


company for the manner in which the negotiations 
were conducted. The spirit in which all the points at 
issue, however small, were discussed shows how impor- 
tant it is that, in the present conditions under which 
large undertakings are carried on, the parties con- 
cerned should meet in a friendly way to os = 
the details-of employment—wages, hours of labour, 
and other matters which may involve disputes. Mr. 
Bell states that at first there was some reluctance to 
discuss ‘‘ the Darlington programme,” but this reluc- 
tance was overcome, and the several conferences dis- 
cussed the whole question—the programme and the 
tabulated grievances of the men prepared by the ‘‘All- 
Grades Committee.” Mr. Bell states that the men 
have not obtained all that was demanded ; but, on the 
other hand, some of the concessions made were not 
covered by the programme. In collective bargaining, 
as in general business transactions, compromise has to 
be made. 

A complete list of all the concessions by the North- 
Eastern Railway Company’s officials would occupy too 
much space, but the chief of them may be summarised. 
For locomotive men certain walking time is allowed, 
and extra time for preparing the engines, and for 
putting them away ; a basis of pay up to 8s. per day, 
and a Eines to firemen. Drivers and firemen to 
paid time and a half for Good Friday and Christmas 
Day. Shunting firemen may work up to 4s. 3d. per 
day, instead of 3s. 9d.—the limit now in force. 
Shunters at three shunting yards to have hours re- 
duced from 10 to 8 per day; at a fourth yard also in 








certain months ; their wages are to be increased, as 
a as those of assis pny nn Lang a 

ours of passenger are to 10 per day ; 
hours of paneer staff reduced; platform porters’ 
wages inc , and also those of other grades. 
Hours of signalmen are reduced at twenty boxes 
from 12 to 10 hours, and at twenty other boxes 
from 10 to 8 hours, with increased There 
is to be extra pay for overtime and for Sunday 
work. There are other concessions to those on signal 
duty as to grading. Goods warehousemen have an 
improved scale of wages, the lowest minimum rates 
being abolished ; wages will also be increased for 
porters and others engaged in the handling of goods 
at or in such warehouses. The w of platelayers are 
increased 1s. per week. Mr. adds to his report 
that if the terms are oe the increase in wages 
will date from May 1, and the hours will be reduced 
as soon as ible. The concessions, he says, are very 
considerable—the maximun, in his opinion, that can be 
obtained at present. The report was er the con- 
sideration of eighty delegates last week, prior to the 
appeal to the several branches of the union for accept- 
ance or rejection. The negotiations and concessions 
do credit to the negotiators. Mr. Bell states that the 
conferences lasted ten days, after the delivery of the 
list of grievances, often sitting until 8 or 9 p.m., 
and on one occasion till long after midnight. This is 
evidence of the sincere desire to effect a settlement. 
The basis will serve for future negotiations. 


The report of the Associated Blacksmiths of Scot- 
land states that the state of trade is better than at 
any time in the current year. The membership in- 
creased and the number of unemployed decreased in 
the month. The finances of the union were also 
better, but the balance to the good was due to interest 
on investments, as some items of expenditure came 
into the month’s account, such as printing and 
stationery, which were incurred —— as general 
expenditure. The trade outlook is thought to be 

ood, though the placing of new orders for ship- 

uildin, a marine engineering is reported to have 
fallen off. Inquiries are said to be numerous, and it 
is believed that in many cases orders have been 
quietly booked. In other branches of engineering and 
machine industries fair orders are being secured, so 
that the prospects in those sections are most promising. 
A case is reported of an injured member in the 
Bo’ness found, ahaa payment of weekly compensa- 
tion had been stopped by the firm, or rather oe the 
insurance company in which the firm insured. The 
society at ouce took up the case, applying to the 
court for its rehearing. On this being » Be the 
insurance company resumed the payments, and paid 
all arrears. But the case stood for rehearing, as the 
society was resolved to appeal in case the sheriffs’ 
court decided against the man. In two places where 
the union has branches it was resolved to ask for 
higher wages, one being in Belfast. The application 
was to be made by the general secretary, not by the 
branch officials. Further efforts have been e by 
the General Federation of Trade Unions and also by 
the Federation of the Engineering and Shipbuilding 
Trades to effect a settlement of the Barrow dispute ; 
but at the date of the report no progress had been 
made. A demarcation dispute arose with a Belfast 
firm ; but the firm had given back to the smiths in 
their employ the work in question, so that no strike 
of the men occurred. 








The Workmen’s Compensation Bill has passed the 
ordeal of the Grand Committee, and will be reported 
to the House in due course. Several important exten- 
sions have been made in the measure, some with the 
assent of the Home Secretary on the part of the 
Government, and some in spite of his opposition, Its 
final shape cannot be assumed until the Government 
has presented its amendments, and then the Bill has 
to run the gauntlet of the House, when attempts will 
amps be made to weaken some of its provisions, 
me of the amendments by Labour members show a 
tendency in the direction of extinguishing small em- 
ployers, and of throwing all concerns into the hands 
of large limited companies, or into the hands of syndi- 
cates and combines. Thisis, perhaps, inevitable. The 
De tendency of trade and commerce is in that 
irection, and yet there is grave danger in this, as we 
see in America, and also in a lesser de at home 
and on the Continent. If a fair and friendly system 
of collective bargaining could be secured, the evils of 
t combines as regards employment would be 
minimised, but not entirely removed. Besides, it is 
not wise to throw into the hands of a combined few 
all the means of production. That is a form of 
Socialism antagonistic to the public welfare. The 
combined power of those wealthy few might be a 
public danger to the community. 





The unemployed question is not solved. Is its solu- 
tion possible on any of the lines laid down in the Act, 
or by the committees created to deal with the problem ? 
The work of those committees was very varied in 
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character, in extent, and even in aims. Some people 
regarded their functions as purely of a temporary 
character—to relieve acute distress where at the 
time it existed. The Manchester Corporation did a 
good stroke of business when the department re- 
sponsible let out a t of Chat Moss land to the 
Distrees Committee for a term of five years, free of 
charge and liability. The unemployed dealt with 
86 acres of the 137, leaving 51 acres untouched ; but 
this was still available for the same p . All 
this land will be a valuable asset to the Corporation, 
and will be of advantage to the surrounding locality, 
as it will be a food-provider in the future. Such land, 
when once dealt with and brought into cultivation, is 
an asset for ever. The Local Government Board has 
not been idle over the Unemployed Act ; but it seeks 
to kaow what has been done by the administrative 
bodies. —the distress committees in the several districts. 
The report for London is not an inspiriting document. 
The total number of applicants for work was 39,495; 
of these, only 4612 had employment found for them. 
In addition, there were 1706 applicants for assistance 
to emigrate to the Colonies; of these, 432 were assisted. 
The mtral Committee spent, in all, 88,000/., of 
which 63,0002. came from the Queen’s Unemployed 
Fund, and 25,0007. from the rates. The Committee 
have arranged for labour registries on the German 
system, at an estimated annual cost of 10,725/. for 
London; and the desire is to have exchanges with 
the provinces. The system may be necessary, but it 
will be costly ; and one wants to know what is to be 
the net result as regards the labour problem. 





The Postmaster-General is showing a bold fcont on 
the subject of labour-employment by, and under, the 
State. As the author of the trade-union rate of wages 
resolution some years ago in the House of Commons, 


he does not shrink from applying its principles to the | 48 


department over which he rules, and for which he is 
responsible to the country. He stated in his speech 
upon the vote of 10,496,741/. for the Post-Office, that 
it employed 150,000 persons, and was therefore the 
largest labour-employer in the State. He reiterated 
the opinion that the State ought to be a good employer 
—Labour men use the term model employer—and 
declared that if contractors did not pay trade-union 
rates of wages, and otherwise observe proper condi- 
tions of employment, he would see that the resolution 
of the House of Commons should be enforced. He 
stated that he had already gecured better conditions 
in some cases, and had given notice of the determina- 
tion of one contract for non-fulfilment of fair condi- 
tions. He declared that the postal employés had a 
right to full representation by their own unions, with 
an appeal to the Postmaster-General if the heads of 
departments failed to satisfy those veg 9 He also 
said that, instead of greater friction by that recogni- 
tion there was less. He encouraged larger and 
further representation by the organised bodies in 
the postal service, as an easier method of arriving 
at satisfactory conclusions. 





The Chinese labour question in the Transvaal is 
almost as hazy to-day as it was at the time of the 
General Election. Indeed, complications have since 
arisen which were not then in existence, as, for 
example, the influx of a large number of coolies sanc- 
tioned just as Parliament was dissolved. It was 
thought that these would be repatriated, but the 
change of government did not affect the question. 
Then there was the proclamation to the effect that 
those who desired to return to China could do so 
under proper conditions. There is now a dispute as 
to the accuracy of the translation of the British - 
clamation into Chinese, and the possible misapprehen- 
sion of its real meaning. Then it is said that only a 
dozen or so of the Chinese desired to take advantage 
of the permit to return home. 





There is again a sad state of things in Russia. As 
previously, strikes are prevalent, and there is terrorism 
on all hands. In the present instance the strikes seem 
to be more political than industrial ; but the state of 
industry is such that the conditions of employment, 


the wages of the operatives, and the higher cost of | 7*P 


living are enough and more than enough to cause the 
workpeople to revolt. The action of the Czar and his 
Government has provoked the Duma into incipient 
revolt, the latest phase of which is a demand for the 
dismissal of the present advisers of the Czar, and the 
creation of a Ministry responsible to the nation 
through its elected representatives. The Duma has 
little to do with the industrial aspects of Russian 
affairs, but it has put its foot down to protect a 
labour leader, the ts’ representative, because of 
the action of the Government in interfering with a 
newspaper which he started in the interests of labour. 
The Government declares that the paper was socialistic; 
probably so; the Russian system of government 
creates socialism of the wildest type. 


There is very little change in the 
and steel industries, either in the 





ition of the iron 
idlands or in the 





Lancashire districts. Business is described as quiet 
generally, but there are indications of some change 
when the quarterly meetings take place, and it is ex- 
pected that it will then be better. 


The threatened great strike in the printing trades, 
in consequence of a dispute with one firm, has been 
averted. The alarm was chiefly among the newspaper 
on peer by whom the stoppage of work would have 

n greatly and disastrously felt. It is said that the 
firm in question has been absorbed so as to remove the 
cause of offence. In any case it is a matter of con- 
gratulation that the matter in dispute is settled. 





The tailors’ strike at the East End of London has 
also been settled by the representatives of the masters 
and the men’s unions. If, as appears to be probable, 
the sweating dens can be eonk and the workers can 
be — in well ventilated, sanitary workshops, 
the whole community will be gainers. 


Government workers have scored another ares vic- 
tory. An Admiralty order was promulgated last week 
announcing that an eight-hour day, or 48 hours per 
week is to be granted, its operation to commence on 
Monday next, July 2, The arrangement is, to work 
8} hours on the first four days, 9 hours on Friday, and 
five hours on Saturdays, the dockyards closing on the 
latter day at noon. Another boon is that the wages 
will be paid at the close of Friday’s work, instead of 
at noon on Saturday, as at present. The order is for 
one year only, as an experiment; but there can be little 
doubt as to its continuance. 








The telephone girls employed by the National Tele- 
phone Company have secured a substantial concession 
as the result of their ultimatum. The company have 

reed to increase the wages for Sunday work. The 
different rates are set forth in the agreement. Opera- 
tors whose wages were 13s. per week and under will 
now be paid 2s. 4d. per half-day and 4s. 8d. for Sun- 
~-. hose receiving 14s. per week and upwards 
will be paid 5s. ; operators in charge and supervisors 
will be paid 6s. per day. 


The Dockers’ Union claim to have forty-two mem- 
bers on various municipal and other public bodies ; the 
special duties of these are to gain all the advantages 
possible for the workers under such bodies, and they 
are zealous in such work, as the reports of the pro- 
ceedings of such bodies show from time to time. 





The Nottinghamshire Miners’ Association have de- 
cided to grant old-age pensions to their members at 
the rate of 5s. per week to those of ten years’ 
standing, and of 7s. 6d: to those whose membership 
reaches fifteen years. This is excellent work for a 
union. 


The American Federation of Labour is taking ste 
to ensure that labour shall not be lost sight of in the 
next electoral campaign. Hitherto political parties 


‘land factions held the field, labour being subordinate 


thereto. Now, however, the labour question will be 
pushed to the front. It will be an “‘ anti-injunction ” 
campaign mainly at first, with an eight-hour day for 
Government workers ; but other questions have arisen, 
and will be pushed to the front. 





New Sours Wa es Raitways AND TRAMWwAYs.—The 
gon of the Railway Commissioners for the quarter 
ending March 31 contains the following interesting tables 
as regards traffic :— 











Railways. 
aie ee terry 
ae Quarts | = 
= nding nding | | - 
March 31, March 31, Increase. ‘mornes 
| 1906. 1905. 
Miles open .. 3370} | 3280} 893 | 
Revenue : 
1906. 1905. | | 
Passen- | 
2 a suo 947,802. | 120,201. | 
dise . .642,360/. 562,970/. | 
Expenditure ve --| 689,4862. 519,2967. | 20,1900. | 
n-miles run .. .. 3,073,123 2,661,405 411,718 | 
eee pertrain-mile .. 68. 1!}d. 7s, 14d. oe | 2d. 
Expenditure per train-mile 32. 6jd. 3s. 10j}d. 43d. 
Percen — expenditure | | 
to ngs ae * oe 
Number of pesengere -+| 9,412,177 8,685,034; 727,143 | 
Tonnage of goods traffic ... 648,418 577,535. 70,883 | 
oe coal and coke 1,171,043 1,005,305 165,738 
9 other minerals 77,410 90,197 ée 12, 
as live-stock trafic 58,326 51,562 6,764 
Tramways. 
Miles open .. .-| 196 | 1258 } 
Revenue... ..| 220,5652 | 204,656. | 15,9002. 
Expenditure .. 169,9401. | 161,120/. on 11807, 
ao Sa, 2 yg brary —" | 
Earn’ per tram-mile ..| | Is. 
Bupenditure por tram-anilo 94d. 9d. } 
Percen — expenditure } 
72.51 78.73 6.22 


to ngs ee onl 
Number of passengers 
carried .. oe .| 37,672,452 35,044,812) 2,627,610 








INDIAN RAILWAY PROPERTY. 


TuE principal current features of the Anglo-Indian 
railway world are the recently completed purchase by 
the Secretary of State for India in Council of the 
Bombay, Baroda, and Central India Railway, and the 
a ing purchase by the same high official of the 
undertakings of the Madras and the Southern Mab. 
The transfer of the Bombay, Baroda, 
and Central India Railway involved long and difficult 
negotiations with the Secretary of State. The terms 
of transfer were the issue of a certain amount in India 
3 per cent. stock and the payment of 2,000,000/. in 
cash. When we use the expression ‘‘ cash ” it should 
be “eer > mean —<— — of 2,000,000/., 
upon which guaran interest at 3 per cent. per 
annum is to be allowed. The question which had’ to 
be adjusted was the surplus profit to be also allowed 
upon the 2,000,000/., in addition to the guaranteed 3 
per cent.; and after a great deal of correspondence 
the Secretary of State has agreed that the company 
should be reconstituted with a capital of 2,000,000/. 
guaranteed interest at 3 per cent. per annum, and 
receive one-sixteenth of the excess net earnings of 
the Bombay, Baroda, and Central India and the Raj- 
putana and Malwa lines, exclusive of lines worked for 
native States or other companies. The adjustment of 
the one-sixteenth of the excess net earnings is subject, 
it should be observed, to certain conditions, into which 
we can scarcely now enter. For the three years 
ending with 1 the Secretary of State guarantees 
that the supplementary dividend in excess of the 3 per 
cent. shall not be less than 4 per cent. The term of 
the contract, as between the new Bombay, Baroda, 
and Central India Railway and the Secretary of State, 
is to be 25 years ; it is then terminable at intervals of 
five years, upon twelve months’ notice on either side. 

The pro; made by the Bombay, Baroda, and 
Central India Railway during the last 40 years is indi- 
cated by the continual increase in the number of en- 
gines placed upon the system. In 1865 the company 
had 50 locomotives upon its lines, in 1875 the total had 
been carried to 85, in 1885 to 123, in 1895 to 162, and in 
1905 to 219. The gross weight of the company’s engines 
was 14944 tons in 1865, 2732} tons in 1875, 4279} 
tons in 1885, 6069} tons in 1895, and 9713 tons in 
1905. The tractive power of all the engines in 1865 
was 426,155 lb.; in 1875 the corresponding aggregate 
had been carried to 878,765lb.; in 1885, to 1,454,423 lb.; 
in 1895, to 2,187,298 lb.; and in 1905, to 3,546,561 lb. 
The average weight of each engine in 1865 was 29.89 
tons; in 1875, 32.14 tons; in 1885, 34.79 tons; in 
1895, 37.46 tons ; and in 1905, 44.36tons. Theaverage 
tractive power of each engine was 8523 lb. in 1865 ; in 
1875, 10,338 lb.; in 1885, 11,825 1b.; in 1895, 13,502 lb.; 
and in 1905, 16,194 1b. It will be observed that much 
heavier engines than formerly are now at work upon 
the system ; but the increase of weight has been only 
50 per cent., while the = tractive power of each 
engine has been nearly doubled. The first enger 
engines upon the system hauled twenty vehicles at a 
speed of miles per hour, while the latest type of 
engine hauls sixteen much heavier vehicles at 45 miles 
per hour. The first type of goods engine hauled fifty 
vehicles, or 690 tons; the latest goods engines haul 
sixty-five wagons, or 1000 tons. The number of goods 
trucks upon the system, exclusive of ballast-trucks 
and brake-vans, was 1789 in 1865; in 1875 the corre- 
sponding total was 2417; in 1885, 3108; in 1895, 
3919; and in 1905, 4525. The carrying capacity of 
the company’s trucks in 1865 was 14, tons; in 
1875, 19,440 tons; in 1885, 31,042 tons; in 1895, 
47,459 tons; and in 1905, 63,011 tons. The average 
tare per truck in 1865 was 5.47 tons; in 1875, 5.50 
tons ; in 1885, 6.15 tons; in 1895, 6.28 tons; and in 
1904, 6.62 tons. The average carrying capacity per 
truck in 1865 was 7.99 tons; in 1875, 8.04 tons; in 
1885, 9.99 tons; in 1895, 12.11 tons; and in 1905, 
13.92 tons. It will be observed that there was some 
increase in the tare per truck during the forty years, 
but that the oo in carrying capacity has far exceeded 
the growth of dead-weight. ; 

The Rajputana and Malwa Railway—which is 
worked in connection with the Bombay, Baroda, and 
Central India Railway—was partially opened in 1873 
—viz., from Delhi to Rewari. In the next two or 
three years the Rajputana and Malwa Railway pos- 
sessed only forty-six engines, each he =p | about 
164 tons, with axle loads of 6 tons, and hauli 
goods trains of 150 tons in weight at a speed of | 
miles per hour, while passenger trains weighed some 


ratta Railway. 


787 |55 tons each, and ran at a speed between stations of 


15 miles per hour. In 1876 the line owned sixty-three 
engines, and it then received some new ones weighing 
39 tons each, which hauled goods trains of 150 tons 
at a speed of 12 to 15 miles per hour. By 183° the 
number of engines had increased to 142, and in 1881 
a special heavy nger engine was provided, weigh- 
ing 37 tons, which ran at 24 miles per hour between 
stations, and hauled mail and passenger trains from 
150 to 250 tons in weight. By 1890 the line had 415 
engines, and after 1891 no more complete engines were 
ordered from home, all new locomotives, as well as 
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those renewed, being, as from 1896, built at Ajmer. 
The new engines weighed 42 tons, and hauled 700 tons. 
By 1900, 444 — were working, and the total had 
grown to 472 by the end of 1905, the mail speed between 
stations being increased to 34 miles per hour. The 
latest type of mail engine now in course of con- 
struction, and of six-wheel coupled design, is even 
more powerful and heavy. It will be observed 
that since 1873 the number of engines has increased 
over ten times—viz., from 46 to 472, and the weight 
from 164 tons to 42 tons, while the s of mail 
trains has been carried from 15 miles to 344 miles per 
hour between stations. At the same time, the load for 
passenger trains has increased from 55 tons to 250 
tons, and to 150 tons for mail trains. The speed of 
goods trains has also grown from 10 to 12 miles and 
15 miles per hour, and the weight of trains from 144 
tons to 700 tons. 

In the case of the Madras line the impending transfer 
of the undertaking threw its shadow upon the working 
of the system during the second half of last year. 
The revenue acquired advanced to 631,689/., as com- 
pared with 617,800/. in the second half of 1904, 
548,570/. in the second half of 1903, and 516,764/. in 
the second half of 1902. On the other hand, the work- 


ing expenses advanced in the second half of 1905 to : 


369,903/., as compared with 345,372/. in the second 
half of 1904, 341,2107. in the second half of 1903, 
and 290,925/. in the second half of 1902. It follows that 
the net receipts stood in the second half of last year 
at 261,786/., as compared with 272,428/. in the second 
half of 1904, 207,3602. in the second half of 1903, and 


AN ELECTRICAL MEASURING - MACHINE 
FOR ENGINEERING GAUGES AND OTHER 
BODIES.* 


By P. E, Saaw, B.A., D.Sc. 


I.—PRELIMINARY. 

END-STANDARDS of length, called gauges, are tested 
and compared with one another by means of measuring- 
machines, made by many engineering firms in England 
and abroad. These machines are identical in ea, 
and differ little in form from the original one inven 
by Sir Joseph Whitworth. Their principle is that the 
gauge rests against one jaw, fixed, of the machine, whilst 
the other jaw is moved forward by a micrometer screw 
until it touches the gauge. Compression, more or less, 
of machine and gauge, is required before any indication 
can be obtained that both jaws are firmly in contact with 
the gauge. . These machines will in future be spoken of 
as mechanical-touch machines, as distinguished from the 
new machines called electric-touch machines. In prac- 
tice it has been found desirable to introduce some index 
of the touching—e.g., a gravity-feeler, spirit-level, or the 
raising of liquid in a fine tu 

The weight of the gauge, often large, should never, 
as is sometimes done, supported by the grip of the 
two jaws ; for then there is considerable end-thrust of the 
jaws, with consequent longitudinal strain in the machine, 
in addition to the vertical strain due to the weight of the 
pause. If the whole or part of the weight of the gauge 

supported by the jaws, though the latter be lel to 
one another initially, they will not be so after being 
weigh The errors which enter into the measurements 

e by these machines differ in kind and degree accord- 
ing to the nature of the gauge. There are three kinds of 


225,839/. in the second half of 1902. It is disap-| 84uge. 


pointing, of course, that, notwithstanding an increase 
in the gross earnings, there should have been a falling- 
off in the net revenue in the second half of 1905; but 
the explanation is that at this stage in the life of the 


system a heavy programme of renewals of permanent | T 


way and several large works, such as the remodelling 
of workshops, additions and alterations in junction 
works, and rearrangement of station yards, were un- 
avoidably necessary. The growth of traffic has, in 
fact, rendered it necessary that many remodelling 
arrangements should be made for its accommodation, 
but the outlay involved might, one would have 
thought, have been fairly charged to capital instead 
of to revenue. The same remark cannot be made, 
however, as regards renewal of permanent way. The 
gross average revenue acquired in the five years end- 
ing with 1875 inclusive was 575,955/. per annum ; in the 
next five years ending with 1880 inclusive the average 
advanced to 670,418/. per annum ; in the five years end- 
ing with 1885 inclusive it stood at 635,454/. per annum ; 
in the five years ending with 1890 inclusive, at 793,590/. 
per annum ; in the five years ending with 1895 inclusive, 
at 935,670/. per annum ; in the five years ending with 
1900 inclusive, at 1,003,593/. per annum ; and in the 
five years ending with 1905 inclusive, at 1,114,530/. The 
growth of capital was only from 10,280,682/. in 1875 to 
11,575,454. in 1905, so that the advance in revenue has 
been proportionately much greater than the growth of 
capital. This seems to supply an additional reason 
why the cost of new works for accommodating greater 
traffic should be ch to capital; but it was, of 
course, to the interest of the Secretary of State for India 
in Council, in view of his eventual acquisition of the 
system, to keep down the capital account as much as 
possible, even if dividends were reduced in doing so. 
On the other hand, it must be admitted that it is only 
during the last ten years that the Madras a has 
become a fairly go roperty, the Secretary of State 
for India in cont having had to make heavy 
advances up to 1895, in fulfilment of his interest 
guarantee, so that it is not surprising that the India 
Office should be disposed now to make rather severe 
terms with the company. 





Sourn Arrican GoLp-Miyinc.—The production of 
gold in the Transvaal and Rhodesia in. the first five 
— of this year moved on as follows month by 
month :— 





Month. | transvasi. | Rhodesia. | Total. 
oz. oz. oz. 
January 428,638 42,950 471,588 
February 407,663 88,037 445,71 
March 443,723 44,574 488,297 
April .. 439,243 42,425 481,668 
May 461,202 46,729 507,931 


pen corresponding output in the corresponding period of 








was :— 
Month. Transvaal. Rhodesia. Total. 
oz. oz. ov. 
January 369,258 $2,531 401,789 
February 363,881 30,131 394,014 
March 399,823 34,927 434,750 
April .. a < ae. 434,431 
tae te -. 416,395 | 31,332 447,727 











u 

A. Bar Gauges with Plain Parallel Ends.—Each jaw 
has a flatface, and each end of the gauge has a flat face. 
Each of the four faces has defects in planeness, and in 
being not strictly el to the other three. If in addi- 
tion a gravity-feeler be used, it introduces extra errors. 
‘o admit so many errors of unknown amount in -the 
measurement ol may be permissible in present-day 
engineering trade practice, but it does not satisfy the 
demands of exact metrology. Thus, to obtain accuracy, 
surface contact should be abandoned, and point contact 
used, and these gauges should be measured between two 
rounded points or spheres, in which case no assumptions 
are made as to the perfectness or parallelism of the sur- 
faces involved. For such point contact we require a more 
delicate means of ‘aere epee) contact than the mechani: 


one; hence the electric-touch method is 7 It 
has been developed by the writer in a series of researches 
since , 


B. Cylindrical Gauges.—The flat faces of the jaws 
touch the cylinder with two line contacts at opposite 
ends of a diameter of the cylinder. Non-planeness and 
non-parallelism of the jaw faces, as also imperfections 
in the cylinder, introduce errors, though these are less 
serious than for Class A. Thus, for accuracy, line con- 
tact should be superseded by point contact, the measure- 
ment to be made between lines or edges on the jawa, the 
lines being not parallel with the axis of the cylinder. 

phere or Bar with Spherical Ends.—The face of 
each jaw touches the sphere at a point. Since the jaw 
faces are imperfect, error can only be avoided by aa 
viding that the contact of the two faces with the sphere 
always occurs at the same places. Thus, for accuracy, 
contact may be made as usual, between flat faces of the 
jaws, if the surfaces be made true, and contact be always 
at the same points on the flat faces. é 

From these remarks it appears that, for each kind of 
gauge, measurement should be made by point contact, 
the jaws to support no part of the weight of the gauge, 
and the end thrust on them to be uced as much as 
possible. The method described below fulfils these con- 
ditions, and has in addition the advantage of being more 
sensitive than the old method. 


II.—Description. 


The latest form of the machine is shown in Fig. 1, page 
866. In general appearance it is somewhat like the usual 
mechanical-touch machines mentioned above. 

There are two headstocks and a table in the centre, 
all resting on a massive cast-iron bed. The headatocks 
each carry micrometer screws and nuts with graduated 
heads, and these measure the gauge, which rests on and 
is clam to the table. The gauge being clamped on 
the table, is set true with respect to the axes of the micro- 
meter screws, by adjustments of the table. The left 
screw point is brought into electric contact with the 
gauge ; then the right screw point is brought into electric 
contact with the gauge, and when the current passes 
through the gauge rom one measuring point to the other, 
the two divided heads are read. To turn the gradua 
heads the screw system is not actually touched by hand, 
but is worked by a hand-pulley and string, the former 
being attached to the base of the headstock, there | 
al pulley on, and concentric with, the head. . Dets 
are shown in Figs. 2, 3, and 4. The left headstock is a 
replica of the right headstock ; to save space, only the 
measuring point of the left headstock isshown. Gauge d 
rests on the table f and is clam to it. The table top 
can be brought into any desired plane by two rotations, 
as follows :— F 

The table is fitted with five adjustments, being movable 
through a small angle about a vertical axis, and also 
through a small angle about a horizontal axis, as well as 
adjustable in height. It can further be traversed either 
along or across the bed. 


“ Abstracted from | the Philosophical Transactionsof the 
Royal Society. 


cal} can be pulled: forward and 


In Figs. 2 and 4 isshown a nut N, working in bearings 
E,, E,, and having the screw Sin it. A steel cone n is 
screwed into the right end of the nut N, and bears against 
the stop m. There is a helical spring F which presses for- 
ward against the bearing E, and against the nut, 
forcing the cone n against stop m. The point of n lies truly 
in the axis of nut N, and the front face of m is ground trul; 
plane, and by a special device is made a ony & 
to the axis of the nut N. By this means when the nut is 
turned, it should have a true rotational motion, without 
any periodic to-and-fro translation along its axis, such as 
occurs with the usual coned or flat bearin; Subsequent 
calibration of the screw shows how nearly this ideal has 
been approached. Fixed to the nut N is a graduated 
wheel Q, and a double vernier g isshown attached to the 
casting R. The wheel is centred true with the nut axis 
by means of the double vernier in the usual way. The 
casting R has a front part T, to which an upright plate 
U is screwed. This plate carries the bearing E,, the 
es V on which runs the yoke q and the pulleys r, rg 
(Fig. 4). 

The screw 8S’ would rotate with the nut if free, but 
as the yoke g which runs on the bracket V is clamped to 
the screw, the latter acquires a simple translatory move- 
ment along its axis, in or out of the nut, according as 
the latter rotates right or left-handedly. The screw 
spindle carries an index mark by which the position of 
the screw in the nut can be seen on the fixed scale S 
(Fig. ° 

In this micrometer system of rotating nut and trans- 
lating screw it is essential for accuracy that the nut have 
no translation and that the screw have no rotation. The 
former condition should be achieved by the cone end 


method of working ; the latter, by making the yoke and 
bracket rigid and ensuring by a weight that the former 
resses the latter with constant force. klash and 


ooseness between micrometer screw and nut are mini- 
mised by the pull of weights ¢, and ¢, (Fig. 4), from which 
pulley stri pass over pulleys r, and r, to the yoke 
ends. By this means the screw is pulled back into the 
nut by a steady force. L 

The casting R is electrically insulated from the plate 
W by a mica sheet, and by having the screws which 
bind R and W bushed with ebonite. The base of plate 
W is grooved to fit the part X of the bed, and presses 
that part yA ag! studs ; one other stud presses on the 
flat = Y (Fig. 3). Thus the headstock rests firmly on 
the at five points of a and has oy. one degree 
of freedom—along the a of the bed. Fixed on the 
side of W is shown a bar V, on which the hand-pulley Z 
clamped, *so’as to take up 
slack in the pulley-cord. 

The two micrometer screws and nuts were cut and 
ground with great care on the plan adopted by Mr. H. 
A. Rowland, and when examined under the microsco 
the screws appeared highly polished and regular. The 
calibration, descri ow, shows that there is a small 

riodic movement at each rotation of the nut, probably 

ue to its bearings being eccentric with respect to its 
axis. But this movement is perpendicular to the line 
of measurement, and the resultant errors in the micro- 
metry are of a lower order, and awe negligible. 

The screw-threads are about 2 in., and the nuts about 
4 in. long, so that the screws do not leave the massive 
nuts at any pointintherun. Steadiness in temperature 
of the screw is thus obtained. The screw diameter is 
1 centimetre, the pitch 4 millimetre, > ae 
head has 500 divisions, and the vernier reads tenths; 


so one vernier division corresponds to ies millimetre (or 
0.1 ») in the micrometry. The bed is 5 ft. long, and weighs 
200 Ib.; itrests on three studs, two 1 ft. apart under one 
neutral line, and one under the other neutral line, A 
voltaic circuit, consisting of a cell C), a resistance-box R,, 
switch 2, and a telephone T,, are joined to a binding-screw 
1, on the bed, and to another binding-screw /. on each 
headstock. The switch is put to right or left, according 
as one wishes to make contact between the gauge and the 
left screw, or between the gauge and the ri ae 

_ The micrometer microscope M ; rigidly mounted on the 
right headstock (Fig. 3) is used for reading the standard 
invar scaleS;. By this means, asin the Pratt and Whitne 
measuring-machine, the end standards may be com 
with line standards of length. 


IIIl.—Mareriats Usep. 


The bed is of cast iron. Most of each headstock is of cast 
iron, in one piece, but the front plates and brackets and the 
base-plates of the headstocks and table are of wrought iron. 
Brass is used for the nut bearings and for most of the 
table. The micrometer screws are of silver steel, and 
the micrometer nuts of bell-metal, which is very hard. 
The part of the screw spindle projecting from the front 
of the nut is of first-grade invar. All caps and fittings 
on the screw ends are also of invar. Since invar cannot 
be ~ 7 free, ay kane of the caps are ¢ _ 
steel. e idea is that these jecting parts, being o 
small dimensions and gecuntesiia aeveied: aoe 
liable to temperature chan; @ consequent errors 
in the micrometry are cae since the expansibility of 
invar is so minute. The terminal points of the screw 
spindle are beads of iridio-platinum, which, being hard 
and non-oxidisable, is the best substance for electric- 
contact work. The are continuous, with a short 
piece of iridio-platinum wire, which was hammered into 
a hole drilled in the end of the invar. 

IV.—ADJUSTMENTS AND Tests, 

Before the machine is used for actual measurement, 

many adjustments have to be made to ensure accurate 


working. In this iminary work defects in design or 
make ~ af be Pred ity and rectified. 








1. Testing the Planeness of the Bed and Setting one 





866 


ENGINEERING. 


[JUNE 29, 1906. 





Sorew Axis Parallel to the Bed.—There are three surfaces 
on the bed on which rest the studs of the uprights. Two 
surfaces form an inverted V, and the other surface is 
horizontal (Fig. 3). The edge formed by the first two 
surfaces should be parallel to some third straight line in 
the third surface, Place a card on the invar end of the 
left screw, remove the right headstock, and place a 
microscope with axis roughly parallel to the bed. Set the 
cross-hairs of the microscope on some very small object 
on the card; run the headstock along the bed about 
lin., and work the screw back till the small object is 

in in focus. If the image does not come exactly to 
Seaupheln, the studs at the base of the headstock are 
screwed in or out till this condition is obtained. These 
studs fit specially tightly in the headstock, and are ad- 
justed by a special spanner. Repeat the above double 
operation in various parts of the bed ; if satisfaction is 
obtained, the right micrometer screw axis is parallel to 
the ridge formed by the A surfaces, and the three bed 
surfaces are sufficiently nearly plane. 

2. Setting the Two Screw Axes Collinear, and Arranging 
that the Bead Ends Meet at their Extreme Points.—First 
ret the right screw axis parallel to the bed as above ; next 
run one headstock along the bed until the bead ends 
meet. Set a microscope up horizontally with its axis per- 
—— to the bed, and focus it on the contact of the 

ends. 

Arrange the electric circuit so that the telephone 





~ axis horizontal and across the bed. Two processes 
low :— 

(a) Set the gauge perpendicular to a nut axis. (b) Set 
the translation of the table parallel with the gauge axis. 

(a) Mount on the right screw end, R, a cap having a 

jecting eccentric — (Fig. 6). Unclamp the yoke 

rom the screw, so that on rotating the nut the screw 
spindle turns with it, and the eccentric point describes a 
circle perfectly normal to the nut axis. tate the gange 
on a vertical exis by the rotating screw of the table, 
until the eccentric point just touches it, as shown by the 
telephone, on passing at points a,b. The gauge axis is 
now perpendicular to the screw axis. 

(b Belaes the cap with eccentric and clamp the yoke 
to the screw, care being taken to make the linear scale 
and divided head scales agree. Bring up one bead end to 
make contact with the cylinder, the table and gauge being 
moved upand down, so that the latter makes bare contact 
in pate: Read the micrometer head. Run the table 
and gauge across the bed to various positions, making 
contact and taking readings. The cylinder being true, we 
can at once see if the translatory movement of the table 
is straight and perpendicular to the bed. Set the line of 
this run paralle) to the gauge axis, by adjusting the studs 
at the base of the table until the micrometer readings 
agree at the ends. This throws out adjustment (a)—so 
a) and (b) are repeated alternately till each is completed. 
f intermediate readings are different from those at the 
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sounds when the beads touch. If, when the beads are 
seen to meet in the microscope, they are also heard to 
meet by the telephone, the adjustment is complete. The 
studs at the base of the headstock are screwed in or out 
till the best result is obtained. 

The microscope must next be placed with axis vertical, 
so as to look down on the contact from above, and the 
adjustment repeated. In perferming this adjustment 
the two.studs on the same side of the A mnst be screwed 
in pm so that the screw axis is moved lel to 
itself across the bed; if this be not done, the former 
ae will be destroyed. 

Inder the most favourable conditions it is found that 
the telephone sounds slightly after the S appear to 
meet, the distance moved on by the screw end being 
about 0.5 4. It was found by putting an end-cap on one 
side (Fig. 6), and viewing with a microscope again, that 
the same lag, 0.5 u, occurs as before. Hence this amount 
of movement is required to .omplete electric touch after 
the surfaces appear to be in contact. Unless the bead 
ends are set carefully, as above, a constant + error will 
occur in measuring the actual gauge length by a line 
s*‘andard. 

3. Testing for Backlash of Micrometer-Screw.—A steady 
gravity pull is arranged to keep the screw back in the nut. 
On trial, backlash is found to be small, and need not be 
considered, onaet in the calibration work ; for readings 
are taken at both ends when in contact with the gauge, 
and the end pressures suffice to eliminate looseness. 

4. Setting the Two Translations of the Tuble Perpendi- 
cular to the Bed.—As will be shown later, it is possible 
to make a cylindrical gauge very true, both in straightness 
of axis and constancy of diameter. Having tested a cy- 
linder and found it nearly perfect, it can be used as 
follows for setting the table. ount it on the table with 
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ends, the V-groove at the base of the table is not Sea ay 
In the measurement of a cylinder later (see Table III.) 
the oe a my of the groove is shown by irregularity 
in column A. In that table two consecutive readin 

5 millimetres apart differ by 104 at most; thus the 
angular displacement of the gauge is ,45 radian = 7ft., and 
versin 7 ft. = 0.000002. Thus the error produced, due to 
non-straightness of the groove, in measuring this gauge 


is, at worst, maw x 20 millimetres, or less than two-fifths 


of a vernier division, which is negligible here ; the error 
produced would only be important for a long gauge. The 
ve should be a until it satisfies the above tests 

ter. Having adjusted the cross horizontal translation, 
the vertical translation can be done in like manner. The 
gauge is put on the table with axis vertical, the eccentric 


point and the rotating screw being used until the gauge 
18 perpendicular to the screw axis ; the rest of the ~ 
ment is obvious, the three a ape nga shown in 
Fig. 2 being used for adjusting the column. | 

. Testing for Flecure of the Bed.—In finding the actua! 
length of a gauge, one headstock is moved, causing change 
in the flexure of the bed. (In moc beg ers work 
of testing and comparing gau the headstocks are 
stationary, and no error. due to this cause arises.) Put a 
plane-faced gauge on the table. Bring up sorew- 
end to touch its faces. one screw-head—say, the 
left—and then move the right headstock away on the bed 
to a definite distance. Any change in the contact read- 
ing of the left end is due to change in flexure of the bed. 
From a series of such observations the error for any 
movement can be allowed for. Inthe present apparatus 
it amounts to 3 uw in some cases, the bed not being strong 
enough for the heavy headstocks. But little error can 
enter into the micrometry, for the correction to be made 
in any case is known. 


V.—CALIBRATION OF MICROMETER ScrEws. 

Each screw is tested in two ways :—(a) for long run, 
by comparison with the units ona line standard of length ; 
and (b) for short run, by interference bands. 

(a) An invar standard metre, made by the Socicté 
Genevoise, is read by a microscope on the right head- 





stock (Fig. 3). The headstock is given small movements 
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| along the bed by a jockey screw in the usual way. On 
the end of the left micrometer screw is placed a cap with 
@ plane face, as in Fig. 5. Bring the end of the right 
screw into electric contact with this cap. Set the micro- 
scope cross-wires on’a line of the scale, and by the jockey 
screw move the right headstock back 1 millimetre of the 
scale, and run the micrometer screw forward, by rotating 
the nut, to make contact in. The error in 1 milli- 
metre run of the screw, as com with 1 millimetre of 
the scale, is thus found. ..Th is reversed, and 
then repeated at any part of the two screws. It is found 
that the probable error of one microscope reading is about 
0.3 «, whereas the _—— error in making the electric 
contact is about 0.05 u. 

The tables of results need not be given. The average 
run per millimetre for 7 millimetres of the right screw 
| was found to be 1.0003 millimetres ; for the left screw the 
result was 1.0002 millimetres. The line standard is here 
taken to be correct. The above process gives us the 
average pitch of the screw, and also the behaviour of the 
screw in different places. In an attempt to make 4 
perfect screw it would be a means of finding whether 
or not the screw and nut are in accord. Thus, in this 
machine, both right and left screws give distinctly larger 
runs forevery second millimetre. For instance, the right 
screw has following values for consecutive milli- 
metres :—1.0001, 1.0018, 0.9979, 1.0011, 0.9991, and 1.0017 
millimetres. By separate measurement it can be shown 
that this periodic error is not due to the line standard. 

(6) Sodium light is used from a Bunsen burner, the 
heat of which is carried away by a funnel and stove 


iping. 
. To obtain the true screw calibration, the plan adopted 





is to have the interference produced at a place on the 
axes of the screws as in the elevation (Fig. 7). The left 
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screw-end has a rod of invar K screwed to it; another 
invar rod L is screwed to K. On the end of L is screwed 
a microscope slide. The right screw-end cap has a small 
jens mounted on it. Set up the slide A to reflect sodium 
light, view with the mi Mi the Newton’s rings 
formed between S and the lens surface. The micrometer 
scale is read for every fifty rings passing the cross-wires 
the length traversed is thus14.73 4, taking \ = 0.589 H). 
The interfering surfaces are never more than 200 half 
wave-lengths apart, so that the rings are quite clear 
always. Also, a8 the surfaces are so near, the number 
0.589 « may be taken without considering the exact 
va'ues for the D, and D, sodium lines. 

As soon 8s bands have been read, the left screw 
is advanced to bring the interfering surfaces into con- 
tact again. Then proceed as before. Sy 

Curve II. is the result, in which the periodic error of 
Curve L., obtained with the interfering surfaces out of 
the line of centres, has vanished. Curves I. and II. 
refer to position 25 to 26 millimetres on the right screw. 

Curves III. and IV. refer to 15 to 16 millimetres and 
25 to 26 millimetres respectively on the left screw. The 
scale of abscisse is an open one, so that plotting in this 
way is a very severe test of a screw. . 

‘ach millimetre requires about eighty readings, each 
of fifty bands. Where a curve looks isregular, readings 
are repeated ; but in nearly all cases the readings were 
found correct to 0.054. e millimetre of the screw 
corresponding to curve II. is more regular than any other 
tested, the length of run of the screw for fifty bands 
lying, in all the eighty cases, between the narrow limits 
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14.72 » to 14.90 uw. These calibration seadings are very 
exact, and can almost always be repeated to = 0.03 


micron. Higher accuracy could be attained by special 
precautions, but gauge work does not call for it. me 
precautions taken in this interference work are :— 
1, Leave the apparatus with sodium light going half an 
hour before taking readings, to allow the bands to be- 
come steady. 2. Interpose several thick wooden screens 
between the burner and the machine, | only a 
narrow line of light to fall on the surfaces. (3) Avoid 
backlash by working only one way before a reading. (4) 
Count rings by twos, thus redu the ope eens Se 
nearly one-half. (5) The invar and glass surfaces 
two divided circles are the only not covered by 
thick layers of felt. (6) The angle of incidence of the 
lght on the interfering surfaces must be 90 deg., within 
2 deg., in which case the error in the readings is less 
than ygyo in the value of A, which is immaterial if the 
results are not used in a cumulative way. 

It should be noticed that it is impossible to have error 
dus to a miscount of bands in such an accurate apparatus 
as this, since one count never differs from the next by 
more than 0.1 4—generally much less; whereas error of 
one band would uce a sudden change of 0.3 « and 
would be at once a 


VI.—APPLICATIONS AND RESULTS. 


The method of connecting the electric circuit differs 
according to the object to be tested. 

1. Bar-Gauges with Flat Ends.—These are measured be- 
tween two points. The gauge is put on the table and 
ae It must rq _ set so a >. Bare one face 
20) to a screw axis justing table. 

As will be seen from the cuntour curves following, the 
flat ends are never true planes, but for the above pur- 














pose the > gouge is taken to be set when the contact read- 
Beas points on a circle near the edge of the face are 
identi 

The flat faces are roughly 6 millimetres across, the left 
screw point is brought into electric touch with the gauge 
at the centre of the left face, marked 1 in column A 
(Tables I. andII.). The right screw point is then brought 
up to touch the right face, the circuit being now 
to pass from the left screw through the gauge to the 
right screw. The two micrometers are read as in columns 
Band C. Then the table, and the gauge with it, is moved 
1 millimetre to the left; the contact is now made at 
place 2in column A. The micrometer head readings are 
taken and entered in columns B and C, as before. The 
whole face, except near the edge, is thus tested in thirteen 
symmetrical — + 

Results follow for two new gau made by the best 
firms, in Tables I. and II. The num in columns B 
and C, and in other tables below, are those read on the 
micrometer heads, so that they give only comparative 
values from place to place, and would have to be all 
fae alike to represent the absolute values of the 
pew of the gauge. Column D is the sum of columns B 
and C ; the larger the sum the less is the thickness of the 
gauge on the line in question. The small disagreement 

tween the results for the two sets is shown in column A. 
The gauge is well covered t hout the readings. For 
the 25-millimetre gauge, Table I., the errors arising for 
any one position lie between 0 and 0.4 4. These errors 
can be attributed mostly to bad polish of the surfaces. 
Grooves are visible, and small changes in setting the sur- 
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faces would bring the measuring point now over a ridge, 
now over a hollow. " 

The errors in reading the micrometer can be ignored, 
for if any observation be repeated before the gauge be 
moved, the difference in the reading neyer amounts to 
more than 0.14, generally less. Thermal expansion may 
produce a small deformation, since about three-quarters 
of an hour elapses between a reading in Set i. and the 
corresponding one in Set ii. : 7 

The differences in the gauge thickness in different 
places amount to 3.6 4. To show the nature of the gauge, 
contour figures are drawn, one for each set. These curves 
are not contours for one surface in the usual way, but 
represent the joint effect of the two end faces of the 
gauge. 

In the 150-millimetre peu, Gieaeee are slightly 
more, —0.1 4 to —0.5 yu (t ex on exercises more 
influence for long ), than for the 25-millimetre 

But differences in the gauge thickness from place 
ae oe amount to5.8 4. Thecontour one are given. 
The faces are not normal to the length of the gauge, 
no readings can be en at places 5,9; when in these 
positions one screw touches the gauge, the otherscrew 
end does not make contact on the other face, but, if con- 
tinued, would meet the gauge on its side. The actual 
length of this gauge was found to be, at 18.5 deg. Cent., 
150.0332 millimetres and 150.0325 millimetres in two 
distinct evaluations, taken at place 1, Table IT. 

2. Cylindrical Gauges.—These are measured between 
lines or edges. The screw-ends have cylinders or 


mounted perpendicular to the screw axes. A prefi e | flat 


evens © Se ea Deereen Se ee 
the table carrying u own screw- 
— so as just to establish electric touch in passing. 
n this way the straight lines mentioned above are virtual 


Tasie I.—25-Millimetre Gauge. 














Set i. | Set li. 
A. ; ; ___|a=D’-D 
B. | O |D=B+O) B. | C. |D=B+C 
1 | 1165 147.9) 264.4 | 117.6\146.9| 264.5 +01 
2 |117.5|1463) 2688 | 117.4/146.7| 264.1 +0.8 
3 |117.3|146.9| 2642 [1182 146.3| 264.5 +0.8 
4 |117.9/147.7| 265.6 |118.7| 146.9) 265.6 0.0 
5 |117 |1499| 2669 | 118 | 1489) 206.9 0.0 
6 | 117 147-4) (264.4 | 117.5 | 147.1) 264.6 +0.2 
7 | 117.8 147.6; 265.4 | 1184) 147.3| 265.7 +0.2 
8 | 166.6| 147.5; 2641 | 117.9 1466/ 264.5 +0.4 
9 | 118 | 147.5| 266.6 | 8.1 47.7| 265.8 | +08 
10 118 |147.5| 265.5 | 117.7/ 147.9! 265.6 +0.1 
il |117.7/146 | 2687 |117.8|1466| 268.9 +0.2 
12 | 1189/1485 | 267.4 | 119.5 147.9| 267.4 0.0 
18 119 |147.5| 266.5 |119.6|147.1| 266.7 +0.2 
Taste II.—150-Millimetre Gauge. 
1 305 | 062) 4912 | 305 | 9 | 401 —0.2 
2 | 307 | 988 | 400.8 [396 | 94.5) 490.5 —0.8 
3 |396 | 94.9] 490.9 | 895 | 95.5) 490.5 —0.4 
4 |3087/ 9865 | 4922 | 308 | 989) 491.9 —0.8 
5 | 
6 \394 | 987} 402.7 | 306 | 966| 492.6 —0.1 
7 |306 | 95.5 | 491.5 | 306 | 95.0| 491 —0.5 
8 |3083| 96.7) 495 |800 | 95.5] 494.5 —0.5 
9 
10 |306 | 93.7 | 4897 | 306 | 934| 489.4 -0.8 
11 397 | 984| 4904 | 997.5) 928/ 4903 —0.1 
12 |308 | 91.7| 480.7 | 399 | 905| 489.5 —0.2 
18 896 | 920 | 488.0 | 806 | 927) 487 —0.2 














The unite are microns . (rdon millim etre). wr 
lines due to the passage of the measuring-points past the 


gauge. . . 

Before commencing measurement the axis of the gauge 
is set dicular to the screw axes. Put the gauge on 
the table, its axis being horizontal and across the 
of the bed ; take a contact between the left screw-end and 
one end of the gauge. Move the pn by the table till 
its other end makes contact with the left screw-end. If 
the two contacts have identical micrometer readings, the 
gauge is set. 

The results for ty gauge are shown in Table III. 

Readings are made along the gauge at six places from 
0.5 to 3 centimetres from one end. After one set of six 
readings the gauge is rotated on its axis to positions 
45 deg., 90 deg., 135 deg., and 180 deg. from the original 
— and for each position six ings are taken, as 

ore. 

Set i. takes about three-quarters of an hour, and is 
completed before Set ii. is commenced ; corresponding 
measurements are in one line. In no cases do the result 
of the two sets differ by more than + 0.2 . 

The gauge is a very good one ; the differences in various 
places are not more than 0.7 4, though there is a distinct 
tapering in se | position, the handle end being thickest. 


























There is a slightly different angle of taper in the different 
positions. e 180-deg. position results are almost iden- 
oy with those for the 0-deg. position, as they ought 
to be. 
Tasie III.—}-In. Cylindrical Gauge. 
| | 
gy | Set i Set ii, 
35 | A=D’ 
bin Fr | | | -D. 
go 1D=]| ,, , | D'=a’ |} 
| 6* A. B. A+B.| A’. B’. +B’. 
ae ee ee ee | 
0 | 0.5 | 286.9 | 197.8 | 434.7 | 288.56, 2012| 434.7 | 0.0 
| 1.0 | 242.0 | 192.6 | 4346 | 238.0 | 196.7| 434.7 | + 0.1 
1.5 | 241.1 | 198.6 | 494.6 | 238.0 196.7 | 484.7 | + 0.1 
2.0 | 284.4 | 199.8 | 484.2 | 231.0 | 208.1 | 484.1 | - 0.1 
2.5 | 226.6 | 207.6 | 484.2 | 228.0/ 211.2) 434.2 | 0.0 
8.0 | 235.3 | 199.0 | 434.3 | 231.0 | 204.2 | 434.2 | - 01 
45 | 0.5 | 287.6 | 197.0 | 484.6 | 231.0 | 208.6 | 434.6 0.0 
| 1.0 | 248.0 | 191.7 | 434.7 | 288.0 | 196.5] 484.5 | - 0.2 
| 1.6 | 241.0 | 198.4 | 484.4 | 236.5 | 197.8| 484.3 | — 01 
2.0 | 284.0 | 200.2 | 484.2 | 280.0 | 204.0) 484.0 | - 02 
2.5 | 220.0 | 208.3 | 434.3 | 223.0 | 211.2 | 434.2 | - 01 
8.0 | 283.0 | 201.3 | 484.8 | 230.0 | 204.1 4341 | - O2 
90 | 0.5 | 284.0 | 200.6 | 434.6 | 230.0 | 204.6) 434.6 | 0.0 
1.0 | 240.0 | 204.4 | 484.4 | 236.0 | 108.5) 434.6 | + 0.1 
1.5 | 2400 | 104.3 | 484.3 | 287.0 | 197.5| 434.56 | +02 
2.0 | 238.6 | 200.8 | 434.3 | 280.0 | 204.2/ 484.2 | - U1 
2.5 | 226.0 | 209.1 | 484.1 | 223.0/ 211.2 484.2 | +01 
$.0 | 288.0 | 201.1 | 484.1 | 229.0 | 205.2 | 434.2 | +01 
135 | 0.5 | 284.0 | 200.5 | 484.5 | 281.0 | 208.4) 434.4 | - @.1 
1.0 | 240.0 | 194.6 | 434.6 | 238.0 | 196.5) 434.5 | - 0.1 
1.5 | 240.0 | 194.3 | 434.3 | 236.0| 198.3 | 484.3 0.0 
2.0 | 288.0 | 201.0 | 434.0 | 229.0 | 205.2) 434.2 + 0.1 
2.5 | 225.0 | 200.2 | 484.2 | 221.0 2183| 434.3 +u.1 
3.0 | 284.0 | 200.8 | 484.3 | 229.0 8 | 434.2 | - 0.1 
180 | 05 | 235.0 199.7 | 434.7 226.0 202.6) 434.6 | — 0.1 
| 1.0 | 287.8 | 196.8 | 434.6 | 288.0 | 196.5 | 434.5 | — 0.1 
1.5 | 239.0 195.4 | 484.4 | 288.0 | 1964 | 434.4 | 0.0 
2.0 | 282.0 | 202.1 | 484.1 | 230.0 | 204.2) 484.2 +01 
2.5 | 2240 201.2 | 484.2 | 222.0 | 202.2| 484.2 | 0.0 
3.0 | 282.0 ens | e0a8.| Sone 204.2| 434.2 0.0 
’ 











* The unite are microns. 
Another cylinder tested was a }-in. “‘ gravity feeler” 
(efits eylindor should be specially pert The fi 
is C er ‘ect. e first 
6 millimetres are fairly uniform, bas after that the 
variations amount to 1.5 4. Still, this and the }-in. 
gauge are much more perfect than the bar-gauges with 


3. Spheres.—These are measured between planes. In 
theory this can be done by glancing contact on the same 
as for the cylinders ; but in this case it must be done 





in two directions :—(a) up-and-down ; (b) to-and-fro across 
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TasLe IV.—}-In. “ Gravity-Feeler.” 

3 aii - ——— 
Milli- ie - Pa 
metres =B . y= =D 
from B. C. +0. | B’. C’. +0! cae 
end. 

2 | 125.0/ 233.8] 3583 | 121.0 | 287.2 | 358.2 | —0.1 

4 /|119.0/ 239.1) 868.1 | 117.0 2411 | 358.1 0.0 

6 | 113.0, 244.3) 8582 | 115.0 | 248.2 358.2 0.0 

8 |115.0/ 243.2) 3582 | 1180, 2403 3583 | +01 

10 | 122.0 | 235.6 | 357.6 | 124.0 | 283.8 857.8 | + 0.2 

12 | 132.0 | 227.2} 359. 132.0 | 227.3 350.3 | + 0.1 


P pres 
The units are microns. 

the bed. To do this would be to use a virtually perfect 
plane, containing the two straight lines above ; no errors 
pe occur due to an actual material plane. But the 
easier method is to employ end caps with plane ends and 
to measure between these two planes. e results for 
two 1-in. standard steel balls are shown in Table V. 

The diameter of each sphere differs in various places 
by not more than 0.6 4, whereas the mean value for 
sphere a is 1.0 « greater than that of the other. 


Taste V.—Comparison of Two Standard 1-In. Balls. 











a. B. 
Position. amen 

a | @ onl ea B A+B 
a 490.0 252.7 | 442.7 191.0 252.5 | 448.5 
b 189.0 2635 4425 191.0 2530 444.0 
e 189.0 253.7 4427 | 191.0 252.7 443.7 
d 190.0 2624 4424), 191.0 2534 4434 
Mean 442.6 Mean... 443.6 


The units are microns. 

6. Testing Non-Metallic Substances—e.g., Glass-Plates. 
—In some apparatus (e.g., echelon gratings) it is important 
that the two surfaces of a glass plate should be parallel. 
The following is a method for this vee! pew i— 

Put an end cap on the left screw-end and fasten to it by 
an ebonite plug (Fig. 13) a steel wire, having a binding 
screw b at one end, and a small steel sphere at the other, 
the latter being just clear of the front surface of the cap. 
In joining the circuit, bring one wire to b and the other 
to the headstock. When the screw is advanced, c touches 
the glass first, and is then pushed back to touch the end 
a, completing the circuit through the telephone, as 
usual. 

The same fitting is put on the right screw-end. The 
rest of the eT is obvious. As Table VI. shows, 
the accuracy is slightly less than in the work on conduct- 
ing bodies. 

TasLe VI.—Optically-Worked Glass Plate. 











3 | Set i. | Set ii. | 
By ‘ 
to TE 
ee | p p |D/-D 
a = = | 
6,4) B® late a | BY gr 4 By 
0.5 {8290 1008 | 429.8 329.2 1008 4300) +02 
1.0 |345.8 848 | 4806 (345.2) 85.6 | 4807 / 40.1 
1.5 |87%1| 588 | 481.9 |8785) 584 4819 00 
20 |390.1, 382) 4823 | 397.6; 35.6 4821 / -0.2 
2.5 | 424.3 89 | 4381 / 4218) 114 483.2 | +01 
8.0 | 463.2|- 80.1 | 4831 m3 /- 30.4 4328 | -03 
"The units are microns. ie 
This plate is somewhat wedge-shaped along the line 


of measurement selected ; it is the most perfect plate 
teated. 


VII.—GeENERAL REMARKS ON THE METHODS. 


1. The contact surfaces are polished with dry rouge and 
chamois leather clamped on the table, and left there for 
half an hour at least to allow the temperature to settle. 

2. There is no spark at ‘‘break” of such length or 
intensity as need be considered, the potential difference 
of the surfaces can be made very s —say, ,|, volt; the 
circuit resistance is 1000 ohms. 

3. It is best to bring up right and left screws two or 
three times before taking readings, since the table yields 
poy Meeps the screw, but finally stops due to the 
small back pressure of the other screw. 

4, When measuring cylinders by a glancing contact, 
there is a small noise as of make-and- made when 
the surfaces are about 3 4 apart. This (unexplained) 
sound warns the observer, the true loud contact being 
made at the proper place with certainty. 

5. The gauges used are made by the best firms, If bar- 

auges with flat ends cannot be considerably improved 
te Section VI., paragraph 1) they should 
unless strict point contacts are used, as in this paper. 
But it is impossible to use point contact except with a 
delicate method, such as that of electric touch. 

6. No stress has been laid on the actual | of the 
gauges tested, though this could be with an 
accuracy at least as great as with usual methods. But on 
the comparative work on gauges shown above, stress is 
laid, as that work is unusually accurate. The probable 
oy in a single reading with the electric touch is about 


.05 
7. In a new machine some improvements in detail 


should a :—(a) The beds should be and 
headstoc lighter, to reduce flexure of the bed ; (5) the 
screws could be improved by a longer application to them 


of Rowland’s cutting and grinding processes ; (c) the end 


rejected | | 


the | breaks in formation, and pillars to support 


more easily-fastened system ; (d) the interference bands 
might be from sources of mium, mercury, and hydro- 
gen as used by Michelson, Pulfrich, and Tutton respec- 
tively ; (e) a stiff spring might be put in one or both head- 
stocks, so that, if contact be overrun, no vital part of the 
micrometer would be strained; (f) the table should be 
more massive. The table plays a very important part in 
the work, and accuracy depends more on its rigidity than 
one would ex without actual trial. But the general 
form of the table, with its quick-slide movements, seems 
quite satisfactory. 








ROYAL METEOROLOGICAL SOCIETY. 
Tue final meeting of the session was held on Wednes- 
day afternoon, the 20th inst., at the society’s rooms, 
70, Victoria-street, Westminster, Mr. Ric Bentley, 
F.S.A., president, occupying the chair. 

Mr. F. J. Brodie read a paper on “‘ Zhe Mean Prevalence 
of Thunderstorms in Various Parts of the British Islands 
uring the Twenty-Five Years 1881-1905.” The author 
gives the mean number of days on which thunderstorms, 
or thunder only, occurred in each month, each season, 
and in each year at fifty-three stations situated in various 
parts of the United Kingdom. July is the month with 
the largest number of thunderstorms over Great Britain 
as a whole, and August at some places in the North of 
Scotland and North-West of England, while June is the 
stormiest month at nearly all the Irish stations. For the 
whole year the largest number of thunderstorms is over 
the northern and eastern parts of England, where more 
than fifteen occur, while there are less than five in the 
West and South of Ireland and at most places in the 
North of Scotland. The summer distribution of thunder- 
storms is very similar to the annual distribution, while 
the winter distribution is quite different, when the largest 
numbers occur along the West Coasts of Ireland and 
Scotland and the extreme South-West of England. 

Mr. W. H. Dines communicated a paper on a “‘ T'ypical 
Squall-at Oxshott, May 25, 1906.” During the mornin 
there was a steady wind from the south-west of over 1 
miles per hour until 11 a.m., when there was some fall- 
ing off for 15 minutes, then a rise to over 20 miles per 
hour, accompanied by a sudden increase of barometric 
pressure and a fall of a few hundredths of an inch of 
rain. After the squall the wind dropped suddenly, and 
there was almost a dead calm for about 20 minutes. The 
author, who was flying a kite at the time, gave some 
account of the changes in the wind at a considerable 
altitude above the earth. At 11.26 the squall struck the 
kite, which was then at a height of 2400 ft. Two minutes 
later the velocity at the kite had risen to 58 miles per 
hour, and the wire broke under a strain of 180lb. Three 
oer later the kite fell at a spot 2} miles distant from 

ott. 








TEHUANTEPEC RaILwaAy.—A new railway across the 
Isthmus of Tehuantepec is to be opened for international 
traffic on a large scale by the close of this year. The 
railway has been completed for some time, and it is in 
operation for local traffic. It is only awaiting the com- 

etion of its terminal pots to begin as ocean 
reight on a large scale. These porta, although they will 
not be fully completed for two or three years, will soon be 
sufficiently advanced to be used by vessels of any size. 
The new line, being 600 miles north of the Panama Rail- 
way, is that distance nearer the natural course of the 
world’s Eastern and Western commerce. 


, pages is being made with 
the working of deposits of graphite in the Ingeli Moun- 
tains on the Cape and Natal border. A company to work 
the deposits was recently floated, with Sir Albert Hime 
as chairman. The name taken by the company is the 
Natal Graphite and Minerals Mines, Limited, and the 





Natal GrapuiTe.—Some 


——— > pro to be started with a capital of 
100,000. itua’ in the depths of the Impetvane 
Forest, on the banks of the Umtamvuna, a small stream 


which meanders through the district, the Natal phite 
po pea have for a couple of years or so been fave 
of much prospecting activity. The workings lie about 25 
miles from a railway which is being constructed from 
Natal to the Cape, and about 3 miles from the proposed 
Port Shepstone and Kokstad line. The workings are 
likely to be on approved and up-to-date lines. It may be 
mentioned incidentally that Mr. Harris, who is the con- 
sulting engineer, recommends that when the prospects of 
prospec: 
a quel output and market warrant it an tramway 
should be installed along the bed of the river from the 
mine to the main road, an ordinary tramway being out 
of the question. At present the cost of deliverin 
graphite free on board at Durban, including cost o' 
wagon transport to Port Shepstone, is estimated at 
22. 10s. per ton ; but when the proposed new railways are 
completed, the enneers costs should be reduced by at 
east 30 per cent. ith the capital now available the 
company intends ene out its own ing and 
separating plant. By this means the stuff will be reduced 
on the workings by het 9 ye process, and nothing but 
purified graphite n be exported. This will reduce 
carriage costs by two-thirds, and secure three times the 
usual market price per ton for the pr aan hite. 
The cost of the plant would thus be quickly repaid by the 
money saved in carriage and the better price realised on 
the market. Eighteen months ago it was estimated 
be if Bn average ee ge the ag no was 28 ft., 
andan ywance was made of 75 per cent. mA ng ony 
‘ ) 1 e mine, 
there were, in a mineral m of 101} acres (after the 
usual picking and washing), approximately 2,000,000 tons 
of saleable graphite. This estimate, however, in view of 
recent remarkable discoveries, is now considered to 


CATALOGUES. 


We have received from the Electrical Company, 
Limited, 121-125, Charing Cross-road, W.C., some 
leaflets and cards of their switches, meters, ventilating. 
fans, &c. The fans are made for direct, le-phase, or 
you current, and can be used on table, wall, or 
ceiling. 

Messrs. Dorman, Long, and Co., Limited, Middles. 
brough, have sent us their latest catalogue of rolled-stee] 
sections. The book is full of useful information with 
to these sections, as well as to the construction 
of foundations, bridge floors, stanchions, &c., into which 
the various shapes, such as angles, channels, I-beams, 
&c., enter. The sections rolled by the company are 
those determined by the British Standards Committee, 
as well asa variety of others which it may be necessary 
to roll to meet special demand. The book, in addition 
to over 260 pages of matter relating to the various uses to 
which the different shapes are applied, contains an 
account of the company’s new works at Middlesbrough, 
illustrated by a number of reproductions from photo- 


— : 

e reputation of Messrs. Ludw. Loewe and Co., of 
Berlin, as tool-makers, and the extent to which their 
machines are sent to various and distant parts of the 
world, must render a good —_—- catalogue of great 
benefit to intending purchasers. Such a catalogue has for 
some years been issued by the firm, and we have recently 
received a copy of the edition for the current year. Itis 
very well got up and contains many illustrations, tables, 
&c. It has also a very complete telegraphic code of words 
at the end. 

In their 1906 catalogue of high-grade machine-tools 
Messrs. C. Redman and Sons, Pioneer Iron Works, 
Halifax, give particulars of high-speed planing-machines, 
sliding surfacing, and boring lathes, screw-cutting lathes, 
shaping and drilling machines, A very compact 
four-speed overhead motion for planers is also made by 
this firm, by means of which the cutting speed can be 
varied from approximately 30 ft. per minute to 40 ft., 
50 ft., or 60 ft. per minute, as desired. The catalogue, 
in addition to many good illustrations of machines, con- 
tains reproductions from photographs of interiors of the 
different workshops. 

In a little booklet issued by Messrs. Johnson and 
Phillips, Limited, Charlton, 8.0., Kent, the ‘‘Isola” 
anti-friction metal manufactured by them is described. 
Four different qualities of this metal are made—from 
one for use for heavy pressures to one useful for light 
machinery. 

Messrs. Ph. Bouvillain and E. Rongeray, Paris- 
Aubervilliers, have sent us their illustrated catalogue 
of the Universal System of Machine Moulding. These 
machines generally consist of a box or pedestal, the top 
of which is a table, on which the pattern is fixed. A 
movable head-piece, pivoted on the k column, carries 
the hydraulic piston for ramming the sand when mould- 
ing. The system is called ‘ universal” use it is 
claimed that any piece, however complicated, can be 
moulded by the machines. 

We have received from the Joseph Dixon Crucible 
Company, 26, Victoria-street, S.W., a booklet entitled 
“Spring Painting,” which contains an account of their 
Silica 7 paint, and the various purposes for which 
it is suitable. 

The Anticorrosivum Company, 20 and 21, Queenhithe, 
London, E.C., have sent us a pamphlet setting forth the 
advantages of Jelinck’s anticorrosivum paint, together 
with a list of testimonials they have received from various 
sources. 

The advantages of the Stone-Lloyd system of hy- 
draulically controlled water-tight doors are explaind in 
a pamphlet sent us by Messrs. J. Stone and Co. 
Limited, Deptford, London, 8.E. Many of these doors 
have now been fitted to vessels belonging to the = 
German ship-owning companies, and many more have 
been ordered. 

The Nilés-Bement-Pond Company, 111, Broadway, 
New York, have sent us particulars of their special Pond 
— nag lathe and equipment for turning steel-tyred car- 
w 

Various kinds of lifts, both electric and hydraulic, are 
described and illustrated in a catalogue we have receiv 
from Messrs. ee" and Co., Limited, Falmouth- 
road, London, S.E. A section is also given to hand- 
power pumps. , ‘ é 

e Brush Electrical and Engineering Company, 
Limited, 106 to 112, Belvedere-road, London, S.E., have 
sent us @ copy of the “Brush Budget,” for June. This 
monthly periodical contains matter ting to work of 
various kinds turned out by the company, and the number 
to which we have alluded has in it articles on the Brush 
engine, alternating and continuous current, for textile 


driving, &c. 








Tur German Navy.—The launch has just taken place 
at Bremen of a German cruiser hitherto known as 
“CG,” but which has now received the name of the 
Gneiserau. The Gneiserau, which has a displacenient of 
11,600 tons, is 456 ft. 8 in. in a by 72 ft. beam. 
Her engines, which work up to 26,000 horse-power, drive 
three screws; the maximum speed provided for is 
knots. She will carry 800 tons of coal, but this to 
can be increased, if need be, to 2000 tons. Her arma- 
ment comprises 40 guns, four mitrailleuses, and four sub- 
marine lance- io tubes. Orders have been recel 
at the Wilhelmshaven navy yard to proceed with the 
construction of an ironclad with a d ment of 18,000 

in succession to the Bayern. The new ironclad is 


tons, 
be | to be launched by the close of 1907, and sheis to be ready 


for sea in the seeond half of 1909. 








caps, &c., may be re by fittings which screw on the 
end of the screw-spindle, thus forming a more rigid and 





below the mark. 
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pper is also connected b: the bracket J. | tion of rest, on the other armature system is preven’ 
‘“*ENGINEERING” ILLUSTRATED PATENT Ciksnenenig tae enueen en thrast in 44 the springs #, | from bein; Sov by the loc! pray The pat typ 
RECORD whilst the arms n may be moved relati to the arms m in an | signalling ion with four stations A, B, C, D, of which two 
° outward ler force, although the two arms are bound ep ES < Se eee, Between the 
ComPrtep sy W. LLOYD WISE. to move together when the abuttin ions are in contact and | poles of a magnet system a, excited from a current source E, an 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1903. 

The ; . iven in the Specifcation Drawings is stated 

Ma ansh cus; where eome ave mentioned, the Apectonsion te net 


‘atent , when the date of sealing is given. 
Any SONS, Srom the date of 
the advertisement of the nce of a Complete i 


ive notice at the Patent O. of opposition to the nt of a 
Patent on any of the grow aqudtateic.° 


ELECTRICAL APPARATUS. 


25,702. J. H. Holmes, Howeastic-cnsyae. Re- 
sistances. [7 Figs.) December 11, 1905.—This invention 
relates to electrical resistances of the kind which are built up 
from a number of units of grid construction, and which units 
are strengthened by holding means which grip the grid and hold, 
and prevent movement of, the strips of which the grid is formed. 
By this means the unit is made comparatively rigid, deformation 
is prevented, and short-circuiting due to this cause, or to vibra- 
tion, or ped ang bs _——— . oe In ae se pon with 
this invention, holding means for the purposes —— 
a strip of material, such as insulated 1 metal, that is capable of 
being folded over a side or edge of the grid, and of being pressed 
into contact therewith, so as to exert a grip upon the ends of the 
strips of which the grid or the like is formed. The resistance unit 
comprises a grid made of a number of strips 2, with adjacent strips 
joined together at one of their ends by an end | 3% The end 
pieces may be of rectangular or other section. Along the top and 
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bottom edges of the grid, and covering, or ally covering, the 
end pee are layers of insulating ated cae This i ating 
material is folded over the edges of the grid, so that when seen 
inend view it isof (J section. Over this insulating material is 
folded a metal strip 5, which is into contact therewith, so 
as to hold the insulating mate firmly in position, and at the 
same time exert a grip on the ends of the strips 2, or, rather, 
upon the end pieces 8. By this means the strips 2 are held in their 
proper relative positions, and the unit, as a whole, is made so 
rigid that deformation thereof is prevented, and short-circuiting 
through this, or vibration, or both, is prevented or minimised. As 
has been stated, the end or cross-pieces may be of other section 
than rectangular ; for instance, they may be of dovetail section. 
End picees made of this or other non-rectangular section are 
specially advantageous, as when the metal strip 5 is pressed into 
ition, the strip, owing to the configuration of the end ame 

is prevented from slipping off sideways. (Sealed May 10, 1906.) 
11,967, Cromptonand Co , Limited,andE. W. Abbott, 
London. Arec- -Gear. 2 Figs.) June 7, 
1905.—This invention relates to improvements in connection with 
the hoisting, self-sustaining, locking and lowering gear for use 
upon arc lamps. In applying the invention there is arranged in 
the upper carrying hood a a pulley b, over which is the 
hoisting cable c. e end of this cable is led through a central 
guide sleeve d, preferably mounted on a universal bearing ¢, and 
connected to a socket f, carried upon the head of the arc-lamp g. 
Upon the socket f is secured another guide-tube h, through which 
the cable c passee, and the upper end of this tube A is formed with 

















19en 


& projecting head i, to fit into a recess upon a conical- 
bush k, mounted upon the proj tubular guide A. 
conical-headed bush & is of such a len as 








conical-headed bush k rests u the upper face of the socket /, 
aan © Se Sasa, the arms of the pawis are in an 
come petiion, enabling the socket to pass freely between them, 
w the upper members m have their ends projecting inwardly 
under the actions of the springs s of the arrangement. The 
conical head of the bush comes into contact with the inner faces 
of the arms m, and forces them apart until the projecting shoulder 
is drawn past them, when they engage under shoulder and 
ooget the weight of the P when the hoisting cable is 
slackened ; also as the cable is slackened the socket /, carried upon 
the head of the arc-lamp, draws away from between the lower 
seuss, ped ens — cagetter Tu ton 
e smaller springs ing the process of raising. n 
ee J the lamp the socket f, which is preferably chamte red 
~ ly on top, strikes the bottom edges of the lower arms n, 
forcing them inwards, causes the upper arms m to throw over 
outwardly, thereby releasing the con bush &, which drops 
between them, the lamp being then free to be lowered. (Sealed 
May 24, 1906.) 


26,086. H. M. Korting, Leutzsch, Germany. Aro- 
igs.) December 14, 1905.—The purpose of the 
on is to cause the arc to be struck and regulated 
P and d d movement of a suspended feed 
device, the feed of the carbons being effected in known manner 
by means of mechanism operated by the weight of the carbon- 
holders. a is a centrally-arranged differential solenoid in which 
is an iron core b. To the said core is fixed a frame c, which sup- 
snag the feed mechanism. The w movement of the core, 
jue to the energising of the solen causes the carbon-holders 
and carbons m, m! to move wu) in such a manner that the 
arc isstruck. When the carbons have been burnt away tosuch 
an extent that the potential drop on the arc exceeds a certain 
limit, the core b descends, owing to the increase of current in the 
shunt-coil s. During the downward movement of the core and 
frame an adjustable screw g projecting from the lamp-frame 





Lamps. [3 
nt inventi 
by the 








abuts against the horizontal arm of a bell-crank lever, pivotally 
connected with the frame c. The further descent of the frame c 
therefore causes the bell-crank lever to be , and the ver- 
tical arm of the lever is rocked out of engagement with the 
star-wheel of the feed mechanism, which is thus unlocked, so that 
the carbons m, m! descend, and the length of the arc-gap is re- 
duced. The solenoid a thereupon attracts the core b again and 
lifts the frame c to the required extent, the bell-crank lever being 
at the same time rotated by gravity until its horizontal arm rests 
upon an abutment and its vertical arm is brought into en- 
gagement with the star-wheel. The core b is guided by a vertical 
rod oand the carbon-holders are guided by a P,P. 
The chains or the like connected with the carbon-holders are 
kept taut by means of a weight r, which is guided by a vertical 
q, and can be used for moving upwards by hand. (Sealed 
May 24, 1906.) 
$78. Siemens Brothers and Co., Limited, West- 
. (Si and Halske a Berlin, 
eae? us. [1 Fig.) January 5, 
1905. —This invention relates to signalling apparatus in which the 
communication between the stations in either direction is effected 
by means of a single apparatus, which can operate alternately asa 
sending and a ving device. For the transmission of the pointer 
ition from the one instrument to the other, armatures moved 
y equalising currents in an alternating-current field are employed. 


irection by means of a locking catch & engaging with a tooth- 
wheel i. e catch & is attached to the armature of an electro- 
magnet m, so that when the latter is excited it raises the catch & 
out of engagement, and thereby sets the armature d free to move 
cepanidiiy made te eameneaie ae teva Gavan totam 
y le to engage -wheel i, so as to turn 

this a distance of one tooth, and thereby move the 
pointer g forward one division. paserang the direction in 
which the crank is turned the shifting of the pointer can take 
place either forward or backward. At the same time a cam fixed 
to the crank n causes a pair coer to close a circuit, 
through which the magnet m is supplied with current from a 
battery r. It will be seen that the arrangement is such that the 
catch & is disengaged from the wheel ¢ before the tooth o is 
brought into en, ment with the latter. The action of the 
apparatus is as follows :—If the station A desires to si to the 
other stations the crank n of station A is turned until pointer 
g has been brought to the required division of the scale. When 
the adjustment has been completed, the crank is brought back 
into the position of rest shown by the action of gravity, where- 
upon the magnet m will cease to be excited on account of the 
separation of the contacts g, and catch & will then engage with 
the wheel i. The armatures and pointers of the other stations 
will have followed the motion of the pointer g in consequence of 
oe ee of all the unlocking magnets m. (Sealed 

ay Sl, 


LIFTING AND HAULING APPLIANCES. 

12,024. A. W. Penrose, London. Switch. [1 Fig.) 
June 1S: a ame invention yaeins to an —— = whch 
ma automa’ operated by a passin to limit its trave' 
and is lally applicable to 0 ration by a lift or hoist at the 
top and m of its travel. ly, the invention consists in 
constructing a rocking lever A, to one part of which is attached 
a suitable bracket carrying a tubular le of glass O, into 
which are inserted and. hermetically sealed the ends of two wires 
P, Qin circuit with the conductor ng the current which 
operates the lift; the tubular le O is enlarged at one 
end, and there contains mercury, iato which dip the ends of the 
said wires when the lever is in its normal position, thus com- 

eting the circuit of the electrical conductor. The rocking- 
ever A is pivoted preferably on a hollow pin B, into which are 
brought the leads or ends of the wires of the external circuit 


©. 
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os one arm I oF lever pastects 80 p 4 — into oentont 
th a corresponding stop or lever on the ; as the 
rises or falls to its extreme position the stop thereon hits the 
projecting lever I and tips the mercury-containing me oO 
out of its normal or horizontal position; the mercury t fore 
runs into the opposite end of the receptacle, leaving the ends of 
the wires P, Q ex , and consequently breaking the electrical 
circuit, which causes the lift to stop. An ouxilesy proj mg 
lever J is provided, the operation of which, upon the reversal 
the motion of the lift-cage, brings back the mercury le 
O to the normal position, thus completing the circuit ly for 
carrying the current to the lift-motors when requ ; the 
switches may be wired in such a manner that, when the lift is 
ascending, current will flow through the switch only, and 


through the bottom switch only when the litt is descending. 
(Sealed May 24, 1906.) 


MOTOR ROAD VEHICLES. 


11,338. Sir W.G. Armstrong, Whitworth, and Co., 
Limited, and W. G. W: Newcastle 
Motor-Cars. (2 Figs.) May 30, 1905.—According to this in- 
vention, the upper part of the casing enclosing the change-speed 
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sneering this invention, 
method shown in 
being by means of plates or bracketed. 6! and c! are respec- 
psig 4 e bottom of the casing b and the top of the casing c, and 
are detachably fixed to them. All the engine bearings are carried 
by the and ¢, and therefore by simply removing the covers 
b! and c! the whole of the engine is opened up without disturbin 
the bearings. J? are arms projecting from the casing b, their e 
a and being secured to the car framing ¢. /, f are 
— Vv) y, be end fixed to the framing ¢ and the other to the 
ng c. (Sealed June 7, 1906.) 


of the -casing. 
c are rigidly fixed 


660. BR. C. Craig, Renfrew. Duplex Pumas. 
ares November 17, 1905.—This invention relates to duplex 


pumps, and it has for object to provide the cylinders with a special 
cushioning arrangement, whereby, whenever the water-pressure 
decreases from a certain maximum, the pistons are automatically 
cushioned at the end of the stroke, the amount of cushioning 
varying with and being controlled by the water-pressure, against 
which the pump is working. The arrangement prevents the 
istons banging against the ends of the cylinders whenever the 
is suddenly taken off or reduced. At a certain distance from 

the ends of the cylinder two spring-loaded non-return valves d, h 
are arranged. ese valves open and close communication 
between the port b, pipe /, and the left-hand end of the cylinder, 
and also the port g, pipe j, and the right-hand end of the cylinder 
respectively. The valves d and / are normally held on their seats 
by springs o.and i. g,7 are small cylinders, the lower ends of 
which are open, while their upper ends communicate by the pipe 8 
with the water-pressure, nst which the pump is working. 














Normally the pistons 0, p are forced into the cylinders g,r by 
springs k,/. The arrangement is so designed and the springs so 
adjusted that when the pump is working with a certain steam 
pressure and against a certain maximum water-pressure, no 
cushioning takes place in the cylinder. So long as the pump 
is working against this maximum water-pressure, the pistons 0, p 
(owing to the water-pressure in the pipe s) remain forced down- 
wards (against the action of the springs k, /), and cause the valves 
d, h to be down on their seats oP the steam-pressure 
in the cylinder. As a consequence, so long as these conditions 
remain, no steam passes through the valves d, h and passages /, j, 
80 ag to cushion the piston a ; but immediately the water-pressure 
ai a of 


in the pipe « falls, then, g to the 
the valves d and / open to a greater or 





pressure, 

d less extent, so as to allow 

more or lees steam to pase alternately by the pipes f and j to 

cushion the piston as it nears the end of each stroke. In this 

manner the amount of steam passed by the valves d and / for 

cushioning is directly controlled by the water-pressure, against 
which the pump is working. (Sealed May 17, 1906.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


6078. D. B. Morison, Hartlepool. Condensers and 
Heaters. (3 Figs} March 22, 195.—This invention consists 
in providing the fluid-containing tubes of condensers, heaters, 
ond the like with internal laths or rods of wood of triangular, 


square, or other suitable section with flat or inwardly or out- | 
wardly curved faces and with sharp or narrow edges, which dis- | 
placers are arranged within and are supported by the tubes in | 


to the water | ‘ 
| the valve body, through which boss extends a sliding pawl F 


such a manner that the surface of the tube 2 ex 
decreased by the line contacts of the edges of the displacer 


is onl 
hist the faces or surfaces of the displacer are parallel to the 


1, wh 


rs 1 


axis of the tube, so that they will offer a minimum of frictional re- 
sistance to 


the flow of water through the tube 2. The dis 
rvative compound or varn: on 
surfaces ; or the di may be armoured with suitable 
metal. By this means the heat-absorbing effect of the fluid flowing 
ine at ~ rane 2 & as Seve seat, 
n Fig. e water-displacer is shown as of triangular section, 
in Fig. 2 as of oval section, each of them being supported within 
the corresponding tube 2 by ite edges 3. The sides of these dis- 
may, if desired, be hollowed out as indicated by dotted 
ines in Fig. 1. (Sealed June 7, 1906.) 


be im ated with 
thelr ourfanee 











- 21,325. J.MocNeil,Govan. Valves. [3 Figs.) October 
20, 1905.—This invention has for its object a valve giving a free 
and uninterru when open, capable of being easily 
operated, and, when a ht and 
joint with its seat. The valve A, which carries a ring of rubber 
to engage a seat CO on the orifice which it controls, is 
ied upon a laterally movable truck D, having on it flanged 
ing upon tracks formed for them ‘on the lower 
parte of brackets F, and parallel with the seat C. The upper 
part of the sides of the truck D are inclined, and carry in re- 
cesses in them anti-friction rollers G, which e the edges of 
counterpartly inclined depending webs H, formed on the back of 
the valve. The truck D is ted to be moved to and fro by 
a screwed spindle J, with which there engages a fixed rotable nut 


N 
sf8 
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(not shown). When the truck is moved to the right, the weight 


of the valve A causes the latter to descend the intline—that is, 
to move more or less vertically downwards and away from the 
valve-seat C, until —_ K on the truck e tappets formed 
on transverse depending webs M on the underside of the valve. 
Continued movement of the truck to the right then causes the 
lateral withdrawal of the valve, and when complete gives an 
entirely clear discharge. If the truck D be moved back to the 
left, the valve A is moved bodily back with it until it is imme- 
diately beneath the seat C. When it has arrived at that position 
a projection N on the rear of the valve engages the edges of the 
seat C, and continued movement of the truck then forces the 
valve tightly up on to its seat by the action of the rollers G 
upon the inclined webs H, (Sealed May 31, 1906.) 


22,909. J. kinson and J. Hopkinson and Co. 
Hud seaesd, and J. Srempten, Bristol. 
Parallel Slide Valves. (3 Figs.) November 8, 1905. 


Stop- 
—This invention relates to parallel slide stop-valves, and has for 


| its object the provision of means for turning the valve disc on its 
| seat, either during the opening or during 


e closing movement, 
or during both the opening and the closing movements, in order 
to prevent the scoring and grooving of the valve faces and seats 
such as is liable to occur when the valve discs are allowed to 
slide in rectilinear lines in their opening and closing movements. 
The disc to be rotated is made with a serrated or ratchet peri- 
phery, and works in conjunction with a pawl or the like main- 
tained in the operative position by means of a spring, or other- 
wise. In the arrangement illustrated in Fig. 1 a boss E is cast on 
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adapted to engage with the serrations or teeth of the valve disc. 
The pawl is controlled by a spring G enclosed by a suitable cap H. 
A key prevents the pawl from turning, while allowing it to slide. 
The teeth of the valve disc are shown pointed in such a direction 
that during the opening of the valve they slide over the pawl F, 
but during the closing of the valve the said teeth engage with 
the pawl, which acts as a fulcrum and causes the valve disc to 
turn about its axis while — thethoroughfare. By arranging 
the ratchet teeth to point in the reverse direction the valve disc 
can be turned during the opening instead of during the closing 
of the valve. In the arrangement shown in Fig. 2 a double spring 
pawl J en with the toothed valve disc on opposite sides 
thereof, and serves to operate the valve, both in its opening and 
closing movements. (Sealed May 24, 1906.) 


26,116. W. J. Poole, Glasgow. Steam-Traps. (2 Figs. 
December 15, 1905.—This invention relates to steam-traps A vy 
inverted-bell type. The invention has for its object to provide 
a means for causing the rotation of the discharge valve, 

consequent grinding action ; and according to it the inverted 
bell, which, as q ies upon its spindle the discharge valve, 
is rotated (rotating with it that valve) by the impinging of steam 
from an inlet nozzle, of less area the discharge outlet, and 
preferably tially to the bell, upon vanes or blades 





comment tangen 
carried by the bell. The bell A, which floats in the water of con- 


| pressure within the 


densation within the trap-casing B until that water has risen 
high enough to flow over its lip, and cause it to sink, carries 
a central C, by wings within a stand-pipe D, and 
carrying at its upper end a discharge valve E, closing an apettare 
F in a plug secured in the inner end of a discharge pipe G, pass- 
ing out through the side of the casing B. The inlet for steam and 
water of condensation, as shown clearly in Fig. 2, is arranged 
tangentially, and is provided with a jet nozzle H, the area of 
which is slightly less than that of the discharge aperture F. 
This inlet nozzle H is so placed that it is opposite a series of vanes 
J, formed on the lip of the bell A. When the bell A falls and 
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opens the discharge valve, and the water of condensation com- 
mences to be di through the aperture F, the steam 

ng B immediately Costes to fall, owing to 
the fact that the area of the aperture F is greater than that of the 
inlet nozzle H. Thusa jet of steam of a velocity proportionate to the 
fall in pressure—that is, to the difference in pressure between the 
interior of the trap and the ——s supplying it—is caused to 
impinge upon the vanes J of the bell, so — rotation, the 
rotation thus caused and the inertia of the bell being sufficient to 
cause a ory of the valve E upon its seat when the bell again 
rises. (Sealed May 31, 1906.) 

11,874. Beyer, Peacock, and Co., Limited, and 
H. A. . Manchester. Boilers. (2 Figs.) June 6, 
1905.—This invention relates to fire-tube boilers of. a t 
which is partly on the lines of a locomotive and partly on the 
lines of a vertical boiler. This boiler is specially intended for 
use in supplying steam to steam-engines employed for driving 
self-propelled vehicles. The barrel a encloses the steam and 
water of the boiler, and is provided at its lower end with 
the fire-box c. A flattened part e is formed at one side of the 
fire-box, which flattened part can act as a tube-plate. The barrel 
at the opposite side has a projection /. The end of this projec- 
tion is closed by a dished plate h, which also forms part of the 
sides of the projection. The plane of the flat end k of this plate 


(26446) 
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is arranged parallel to the flattened part ¢ of the fire-box. This 
flat end & is circular, and forms a tube-plate, from which fire- 
tubes m extend to the flattened e of the fire-box. A smoke- 
box n, | prey: = od of cylindri form, is arranged round the 
flange of the dished plate A. This smoke-box is provided with a 
suitable chimney j, and has a vertical door which can be opened 
for inspecting the tubes or for cleaning or other purposes. Fuel 
can be fed on to the grate through the opening q provided at the 
top of the fire-box ; and through this opening, which is normally 
closed by a door, the whole of the grate can be in ted. The 
inner end of the fire-tubes can also be seen from ing. 
The smoke-box door o can be readily med when di for 
inspection or cleaning of the tubes. (Beated May 24, 1906.) 
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Aveling and Porter, 


Rocuestsr, Kuyt, 
and 72, Cannon Sraust, Lowpon. 
STEAM ROLLERS. BOAD LOCOMOTIVES. 
STEAM OULTIVATING MACHINERY. 
CEMENT-MAKING MACHINERY. 7988 


A. (F. Munford L- 


OULVER STREET WORKS, OOLOHESTER. 
On ApMIRALtY AND War Orrics Lists. 
ENGINES for Torpedo Boats, Yachts, Launches. 
BOILER FEED PUMPS. 
See Illustrated Advertisement, page 16. 
PATENT WATER-TUBE BOILERS, 
AUTOMATIO FEED REGULATORS, 
e. li e 
nt (ee ats ed to th a 








J ames Russell & Sons, Ltd., 


Crown Toss Wopns, WEDNESBURY. 
TRON and STEEL TUBES, and Fittings for same. 
STEAM MAIN 


Manounsrsn - : Neher 
prea > lie 
Lamps - 4, Mark Lane. Briggate. 


J chnson & Phillips, Ltd., 


TELEGRAPH joe gary eg and GENERAL 
ENGINEERS and CABLE MAKERS. 

4, Union Court, E.0. Works, ton, Kent, 
Makers of Machinery, &., for complete equipments 
of Cable ~~ and’ Vessels. Electric Light 

of all kinds. Arc Lamps. Electric Trans- 
of Foner Plant. Cables and Wires. 








(Nhemicals for Industrial Pur- |! Locomotives, 


POSES.—SAL-AMMONIAO, PRUSSIATE OF 
POTASH, OXIDE COLOURS, &c. " Enquiries solicited. 
SHARON CHEMICAL OO., Lap., Derby. 7905 


Craig & Donald, Ltd., Machine 


L ome Sepuieta, near GLASGOW. 
For class of ime Tools see our illustrated 
advertisement ha Searuate week, 7893 


Drvvings Plans, Tracings, 
ER & THORP a and 








Drwehinin 8 Benes Macht Machin designed, and | OTs 
ML . ew worked out. sas 
Blue Prints with despatch. 506 





rank Locomotives, 4 or 6 


wheels coupled. ification and workman- 
ual to Main Line es. —A) to R. & W. 
HORN, LESLIE & , Lap., eers, New- 


Sitie- on “Tyne, See'Advt. last week » page 85. 7591 


DP" gee 9  ppgueqoee 


OT ANOHESTER 
9289 





see Advertisement, last week, page 17. 
BAIL W AY CARRIAGES, TRAMWAY OARS, &. 





Ae Nelson & Co. L4 


THs GLascow Rouse STock aND PLANT bite | 
MOTHERWELI. 


Feller, Horsey, Sons & Cassell, 


Auctioneers’ Valuers and ors of MILLS 
‘and MANU FAOTORIES, PLANT and CHINERY, 





: WHARVES and WAREHOUSES.—Genttemen seeking 


Manutactories, Wharves, Warehouses, Waterside or 
Raiiside Works, Sites, or Commercial Property of any 
descriy vronare invited toinepect Messrs. Puller, Horsey, 
Sons and Cassell’s REGIST pe ty Medenbe ree! oor 
perties that 
are in 4 market, and some of the Gelber ¢ class Pro- 
erties which are ‘exclusively in their hands. 1834 


(ran es.—Electric, Steam, 


ayDp Serao a HAND, 


Th ses 
GEORGE ‘aU ELL & OO., Lr». 
ae 7646 








linders,” Birmingham. 
Ww eldiess. Steel Tubes 





arrow & Co., Ltd., London, 


SHIPBUILDERS AND ENGINEERS. 


SOREW STEAMERS - 
Having Speeds % 35 Miles ,3*, 

PADDLE OR SCREW STEAMERS OF 
Exceptional Shallow Draught. 

VESSELS PROPELLED BY STEAM OR 8759 


Internal Combustion Engines. 
(Yochran 


See page 11. 


‘VY sper & Co., Ltd., 


Broad Srreet, PoRTSsMOUTH. 
GOLD MEDAL for Oil Engines for ~~ aan 
id es, using Paraffin. 





" MULTITUBULAR 





an 
79 | Send for Lists. See Illustrated Advt., last nua p. oor. 





Forrest & Co., Litd., VSXENzO# 


And 22, Bu.irer Srreer, RO. 7978 
SHIP, YACHT, LAUNCH and BOAT BUILDERS 
and ENGINEERS. See Illus. Advt., last week, p. 81. 


CRANES. 
Butters 


Brothers & Co., 
GLASGOW. 

Makers of all kinds of Steam, Electric, and Hand 

Power Cranes. 





Catalogues and Prices on application. ver 
See Illustrated Advertisement, page 62, June 22. 


; ocomotives in Stock.— 
ow gg A & 3 oe have in 

California Works, Soke-on eae a 

rents age 6 in. - » = 


¢f deen ani om, STOART T'£ 00, — 











Press Tool-making, Model- 


making and Experimental Work.— Inventions 
worked out and manufacture a capone 
workmen and private shops. — LEBER, 
A.M.LM.E., Kingsbury Road, Bali’s Pond: N. 7780 


Agents Required, in Districts 


ted, for Otrvotinz and Moror Oar 

Ous and Greases. OLIVOLINE (30 years in use) is a 

perfect Lubrica' oy durable non-; . 
DUNCAN, WATSON & OO., ers, Dash 





A 


Herter and B2stish, 


ENGINEERS AND MILLWRIGHTS, 
IRON AND BRASSFOUNDERS, BOW, LONDON, E. 
DREDGING MACHINERY. 
HYDRAULIO MAOHINERY. 
AND MARINE STEAM ENGINES, 
DISTILLERY AND BREWERY PLANT. 


RICE MILLS. 
WATER VALVES, ORANES LOOK GATES, 
PUMPING MAOHINER 


BUNTEN'S PATENT. FLOATING ORANE 
KS, a0. 


: Boiler Tubes, Iron and Steel. 





Edwin Lewis & Sons, 
Wolverhampton. 


143 Gennes Sto 0. 
o) oseph Aid 
Steel and [t= Boller [labes. 


GAS, STEAM, WATER TUBES, FITTINGS. 


L»"s¢ G ized Flanged T['ubes 


GREAT BRIDGE, STAFFORDSHIRE. 8354 
LONDON : 46, QUEEN VICTORIA STREET. 


[the ¥: F['hompson % Boller 


CAN BE SUPPLIED EX-STOOK. 
Advantages 
Freedom for Expansion. No Stay Plates. 
No Leaky Stay Rivets. Fire - box Easily Cleaned. 
7531 











olverhampton. 
See Full Page Advertisement, page 50, May 4. 


I['ubes and Fittings, 


Ctewarts pit Lpov4s, LL 


41, OSWALD ST., GLASGOW ; 

NILE 8T., ng einy apt Sg 
LONDON OFFICE—50, Cannon 
LONDON WAREHOUSE—157, okies.’ EO, 
LIVERPOOL WAREHOUSE—£3, PARADISE Sr. 
MANCHESTER WAREHOUSE—42, DEANSGATE. 
CARDIFF WAREHOUSE—182, Burs Sr. 
BIBMINGHAM WAREHOUSES—Nizz Sr., Suxnr- 

coors St., and 10, CotzsHiu. Sr. 


See Advertisement, page 79. 





6743 





House, New Broad Street, London, E.C, 7044 





Nerman Translations. — 
Technical Papers, Circulars, Correspondence, 

&c., TRANSLATED from and into German. - Data 
calculated from metric to English values and vice versa. 
—C. J. CROW, 7, eyes eee, Southend. 7831 


Parliamentary Deposit 


of Plans. Novemser, 1005. 


ROBT. J. COOK & HAMMOND, 
LITHOGRAPHERS, &c. 7461 
2 and d 8, Tothill Street, WESTMINSTER. 
in Westminster 1860. 
Tele. No. 651, a Tele. Add. : ‘Cartoons, London.” 


Yarrow’s ‘Patent 


Wieter-Tube Boilers. 


Sez ILLUSTRATED ADVERTISEMENT AppPEaRine 
ON PaGe 47, AND EVERY FOURTH WEEK. 


Poplar, London. 
[the Edwards Air 


Pump 
SYNDICATE, Ltp., 
‘8, Crown Court, OuD Broap Sreeer, 
LONDON, E.O. 
For TMlustrations see pe, page 94 in our acamnd of June 22. 


Bast Wagons for Sale or 


HIRE, 
, NELSON & CO., Lep., 
OTHERWBLL. 











7590 





7857 





Gteam Hammers (with or 
TOOLS for ERS & BOILER MAKERS. 


6501 F. J. 





(Jombined A ir Pep, 
Condenser and Delivery Box (Benn’s Patent), 


Sole Makers: S. 8. STOTT & CO., Has.ivepen. 
See Illustrated Advt. last week. 7310 





, KING STREET, COVENT GARDEN, W.O. 


r[homas 


&c., execute every —_ ion of 
Lithograp a ig ce er Le ne and 


boonies in best manner. Paper Drawing Pt Photo ithe, 
graphy, &c.—40, King St., OoventGarden, W.O, 0d3462 





Lcoomotive Tank Engines 


constructed 
MANNING WIRDUE | AND COMPANY, Loorep, , 
e Works, Leeds. Od 2487 
See their Advertisement, page 83. 





PATENT EVAPORATORS AND CONDENSERS, &0. 


(aird & Rayner, 

LONDON. 
See Advertisement, last week, page 20. 

€€'8 Hyare Paewmatic ASH Hiector. 
Great saving of labour. No noise. un No 
dirt, Ashes discharged 20 ft. clear of vessel.—Apply, 
TREWENT, aval Architect and Sur veyor, 
43, Billiter Buildings, Billiter St., London, E.0. 4835 


B. ” a igane Scuteleenine. 


7278 











Gteam ammers, 
ower ammers, 
op tamps, ‘ 
an aws. 
QO OELIVERY. 5 LARGE STOOK. 


Kell & Son, Litho- T 


&A.Musker, Ltd., Liverpool. 
HYDRAULIO AND ELECTRIC MACHINERY, 
See last week’s Advertisement, page 78. 5884 


Blake's Self-acting Rams 


and HYDRAMS for raising water. 
Send for Oatalogue No. 238. 
JOHN BLAKE, Lrp., Aconiveros, Laos. 





7584 





oldsworthy’s Emery, 
Emery Cloth, 
Emery Paper Discs, 
Glass Paper. | 


MANCHESTER. 


team Cranes, Excavators, 
CONORETE MIXERS, STEAM WINCHES 

AND WINDLASSES. 7019 

J. H. WILSON & OO., Lp., Sap’ LIVERPOOL. 
See large Advertisement, last week, page 32. 


chram’s Air Compressors 

and ROOK-BORING MACH 
SCHRAM, HARKER & OO., Cannon Stree 
London, EC. 
See Advertisement page 74. 


Filectric a 


Archibald Smith & acoshtn 








it House, 
7075 





Levenrorp Works, Dum barton. 


See full page advt., page 51, June 16. 7957 


David Rollo & Sons, 


ENGINEERS AND SHIPBUILDERS, 
eat > Enoine Works, 
JIVERPOOL, 
See Illustrated yin last week, page 8 5 








7916 


He ‘Wiightson & (. 


LIMITED. 





See Advertisement last week, page 74. 


racings. — Engineers’ and 
Architects’ accurately and 

executed.—Miss PAUL, Victoria Tracing Ofc, 

Queen Anne’s Chambers, Broadway, Westminster, Sek 


he Glasgow Electric Crane 


and Hoist Co., Ltd., 
PARKHEAD, GLASGOW, 


Cranes—All Types. 


7801 
SHIPBUILDING BERTH EQUIPMENTS. 
See Illustrated Advertisement, page 79, June 22. 


Is your Machinery Electrically 
DRIVEN? It ne = to 7447 


ENGINEERING, and you wi none etatidicr tor ape 


advantage. 7447 
Melville and Macalpine, 
tea AROHITEORS, es 
615, Wauwor Sreaer, Paruapanenta, Pa., U.S.A. 
Cable Address: Consulting, Philadelphia “h BO Code, 
Rear-Admiral G Mauvitux, Ex 
in-Ohief of the United ‘States: Navy, and Jons H. 
cy ey a ee & very extensive in 
circles. in the United States, 
Beltete and of 
SOLIOIT INTERNATIONAL 7876 
Mig Tools, Ite de 


ES and DRILL STEEL. 


7847 




















stocks. Prompt delivery.—THE HARDY i PA’ 
PICK OO., Lrp., 
iD P Batteries. v0 
° S MAINTENANCE. 


CONTRACTED FOR, 





4, Gt. Winchester Street, E.0. 








a 
















° 
“ 


ENGINEERING. 


[JUNE 29, 1906. 








anchester Steam Users’ 


ASSOCIATION. 
FOR THE PREVENTION OF BOILER 
EXPLOSIONS. 


9, Mount Street, MANCHESTER. 
Chief Engineer: O. E. STROMEYER, M.I.0.E. 
Founded 1854 by Sir W. Farrpairn. 7815 
Certificates of Safety issued under the Factory and 
Workshops Act, 1901. Oom for and 


Liabilities in case of Explosions. Engines and 
Boilers rd mol and inspected during construction. 
By THE 


| R°YA“B RITISH M42 
Rote, 


Via 
HARWICH 


AND THE 
HOOK OF HOLLAND. 
Corridor Vestibuled Trains. 


Send post-card to the Con- 
| tinental Manager, G.E.R., 
| Liverpool Street Station, 
| London, E.C., for descriptive 
| illustrated pamphlet (free). 


UNIVERSITY COLLEGE, NOTTINGHAM. 
RESEARCH SOHOLARSHIP. 
The Council of the University College, Nottingham, 


holarship for Scientific 


Cc 
S RESEAROG, tenable for one year, of the value 
of £50, together with free admission to the College, 
open to any Graduate of a British University. 

Candidates will be required to give evidence of 
suitable training and c: ity for conducting an 

inal research. The successful Candidate will be 
tg yaa to devote himself to some subject of research 
to be approved by the Senate. 

Applications to be sent in not later than Ist 
September, 1906, on forms which may be obtained 
from the REGISTRAR. 

1t. is intended to award a similar Scholarship in 
December. Applications by 15th December. D786 


THE VICTORIA UNIVERSITY OF MANCHESTER. 


The Council is about to 


A Ppoint to a Vulcan Fellow- 


SHIP in Mechanical and Electrical Engineering, 
which is open to University Graduates only. Value 
£120.—The Detailed Conditions of the appointment 
may be obtained from the REGISTRAR. Dsi2 


Bedford Grammar School. 


ENGINEERING SIDE. 


Exhibitions. Head Master's Nominations. For 
labus of the Three Years’ Course, as a ved by 
bd authorities of the leading London eering 


Apply, SECRETARY, 7788 
Grammar School, Bedford. 


M. Inst. C.E. and Civil 


A. Service Technical Examinations. - 
tion 7 dence. TWENTY-NINE 

PLAOES.—G. x T. MIDDLETON ee by a 
Wrangler), 19, Oraven Street, Strand, W.O. 7773 


[™. C.E. and all Engineering 


Examinations.—Mr.G. P. KNOW , A.M.LO.E., 
F.S.L, &c., PREPARES CANDIDATES personally or 
by correspondence. Many successes.—39, Victoria 
Street, Westminster, 8.W. Tel. No. 1402, Victoria. 


TENDERS. 


ae Tonic are Required by 
the EGYPTIAN WAR DEPARTMENT 
for 336 dozen FILES. —Tender Forms may 
be obtained from Lt.-Col. J: H. WESTERN, Queen 
Anne’s Chambers, Westminster, and are returnable to 


him by August 3rd, and to remain open for 25 days 
from that date. D 734 


North Eastern Railway.— 


The Directors are pre to receive 
TENDERS for the RENEWAL of the SUPERSTRUC- 
TORE of the BRIDGE ing the passenger lines 
over the River Tees, near Thornaby, Stockton, and 
the CONSTRUOTION and ERECTION of a NEW 
STEEL BRIDGE of Five Spans, of a total length of 
about 340 ft., including about 3860 tons of STEEL 
WORK. The Contract will also include the RE- 
MOVAL and REBUILDING of part of the PIERS in 
MASONRY. Plans may be seen, and Specification, 
detailed Quantities, and Form of Tender obtained, on 

1 application at the Office of Mr. W. J. 
upwortnh, the Company’s Engineer, at York, on 
and after Monday, the 25th June. Sealed Tenders, 
marked ‘Tender for the Renewal of Tees Bridge, 
Thornaby,” must be sent to the , at York, 
before Noon, on Tuesday, July 24th. The Directors 
do not bind themselves to ——- the lowest or any 

r. R. F. DUNNELL, Secretary. 

York, 2ist June, 1906. D7 


COUNTY BOROUGH OF BOLTON. 
ELECTRICITY DEPARTMENT. 
The Electricity ——— of the Bolton Corporation 
nv 


[lenders for the Supply, 


DELIVERY and ERECTION of 
OONDENSING APPARATUS. 
Specification and Form of Tender may be had on 
a to Mr. Arrnur A. Day, A.M.LO.E, 
-E.E., Borough Electrical Engineer and Tramways 
General Manager, Spa Road, ton, on and after 
28rd June instant. 


Tenders, endorsed ‘“‘ Condensing A ” to be 
addressed to the Chairman of the Electricity Com- 
mittee, Town Clerk's Office, Town Hall, Bolton, and 
must be delivered not later than Twelve o'clock Noon 
on July 12th, 1906. 

The Committee do not bind themselves to accept 
the lowest or any Tender. 

SAMUEL PARK 

Town Hall, Bo 


Iton, 
16th June, 1906. 





Hlidays 
A broad 


D 500 
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METROPOLITAN WATER BOARD. 
TENDERS FOR PIPE LAYING. 
The Metropolitan Water Board invite 


enders for the Laying of 

about 3000 yards of WATER MAIN, from 

Plumstead Common to Woolwich Common Reservoir, 
in the Kent District. 

Forms of Tender, with Schedule and Conditions of 
Contract, may be obtained on cation to the 
District Engineer, at the Board’s Beook 
Road, Deptford, S.E. Such application must be made 
between the hours of Ten and Four (except on Satur- 
days), on and after Friday, 29th June, 1906. 

‘enders, enclused in sealed envelopes, addressed to 
the CLERK OF THE BOARD, and endorsed “* Tender 
for Pipe Laying, Kent District,” must be delivered at 
the Offices of the Board, not later than Ten a.m., on 
Tuesday, 10th July, 1906. 

The Board do not bind themselves to accept the 
lowest or any Tender. 

Savoy Court, Strand, W.C., 

26th June, 1906, 


METROPOLITAN WATER BOARD. 
TENDERS FOR SLUIOE VALVES. 
AQUEDUCT, Child’s Hill to Oranley Gardens. 
The Metropolitan Water Board invite 


[lenders for the Making, Test- 


ING, and DELIVERING of 42-in. and other 
SLUICE VALVES, &c. 

Forms of Tender and Contract, with Specification, 
may be obtained, and the Drawings inspected upon 
omen to the Engineer, at The Firs, Southem 

, Fortis Green, East Finchley, on and after 
Friday, the 29th June, 1906, between the hours of 
Ten and Four  ennans on Saturdays). 

Tenders, enclosed in sealed envelopes, addressed to 
the CLERK OF THE BOARD, Metropolitan Water 
Board, Savoy Court, Strand, W.C., and endorsed 
“Tender for Sluice Valves, &., Aqueduct, Child’e Hill 
to Cranley Gardens,” must be delivered at the Offices 
of the Board not later than Ten a.m. on Tuesday, the 
10th July, 1906. 

The Board do not bind themselves to accept the 
lowest or any Tender, 

Savoy Court, Strand, W.C., 

27th June, 1906. 


“METROPOLITAN WATER BOARD. 

TENDERS FOR SLUICE VALVES. 
FORTIS GREEN RESERVOIRS. 

The Metropolitan Water Board invite 


enders for the Making, 


TESTING and DELIVERING of 42-in. and 
other SLUIOE VALVES, &c. 

Forms of Tender and Contract, with Specification, 
may be obtained, and the Drawings inspected upon 
application to the Engineer, at The Firs, Southem 
Road, Fortis Green, East Finchley, on or after Friday, 
the 29th June, 1906, between the hours of Ten and 
Four (except on Saturdays). 

Tenders, enclosed in sealed envelopes addressed to 
the OLERK OF THE BOARD, Metropolitan Water 
Board, Savoy Court, Strand, W.C., and endorsed 
** Tender for Sluice Valves, & , Fortis Green Reser- 
voirs,” must be delivered at the Offices of the Board 
not later than Ten a.m. on Tuesday, the 10th July, 


D822 








RST | 1906, 


The Board do not bind themselves to accept the 
lowest or any Tender. 
Savoy Court, Strand, W.C., 
27th June, 1906. D 824 


TWICKENHAM URBAN DISTRICT COUNCIL. 
SEWAGE DISPOSAL AND REFUSE DESTRUCTOR 
WORKS. 





Contract “G,”—ELEOTRIO LIGHTING, &c. 
The above Council invite 


T'enders for the Electric 


LIGHTING and SUPPLY of ELEOTRICAL 
MACHINERY, &c., at the Pumping Station and 
Destructor Buildings, Sewage Disposal Works, The 
Mereway, Twickenham. 

Specifications and Form of Tender may be obtained, 
and Drawings inspected at the Office of Mr. WILLIAM 
Fairiey, Consulting Engineer to the Council, 69, 
Victoria Street, Westminster ; also on application to 
Mr. Frep. W. Pearce, Surveyor to the Council, Town 
Hall, Twickenham, on deposit of crossed cheque for 


Two Guineas, made payable to the Council, which | P’ 


+ will be returned on receipt of a bona fide 
‘ender. 

Sealed Tenders, on the Forms supplied by the 
Council, to be delivered to the undersigned on or 
before Noon on Wednesday, the 11th day of July, 1906. 

The Council do not bind themselves to accept the 
lowest or any Tender. 

By Order, H. JASON SAUNDERS, 

Town Hall, Twickenham, Clerk to the Council. 

20th June, 1906. D7 


THE RURAL DISTRICT COUNOIL OF RUNCORN. 
WALTON INFERIOR SEWERAGE. 
The Rural District Council of Runcorn invite 


[lenders for the Construction 


of NEW SEWERAGE WORKS in the Parish 
of Walton Inferior. 
The Works will comprise Stoneware Pipe Sewers, 
together with all Manholes, Lampholes, and other 
urtenances. 
rawiogs and Specifications may be seen, and 
— Form of Tender, and all other particulars 
obtained, on application at the Offices of Messrs. Jaurs 
Dieetzs & Son, Civil Engineers, Hind Hill Street, 
Heywood, and 14, Victoria Street, Westminster, S.W., 
on and after Saturday, the 23rd day of June, 1906, 
on payment of a sum of £2, which will be returned 
on receipt of a bona eo P Tender accompanied by the 
Quantities fully pri out. 
The Plans may also be seen at my Office, 71, High 
Street, Runcorn. 
Sealed Tenders, endorsed ‘‘Tender for Walton 
Inferior ——- Works,” to be sent in to me not 
later than the day of July, 1906. 
The Council do not bind themselves to accept 
the lowest or any Tender. 
By ler, GEO. F. ASHTON, 








Town Clerk. 
D716 


Olerk to the Council. 
71, oe, Runcorn, 
1 June, 1906. D710 


GREAT NORTHERN RAILWAY COMPANY 
(IRELAND). 


The Directors are prepared to receive 


[Tenders for the Purchase of 


about 1600 tons of OLD STEEL RAILS (Flange, 
Double-head and Bull-head Sections). 
Forms of Tender may be obtained on application to 
the Secretary. 
Tenders, made out on the proper form, and marked 
“Tender for Old Rails,” must be lodged with the 


mill | undersigned not later than Ten a.m. on Monday, the 


9th July, 1906. 
The Doestecs do not bind themselves to accept the 
highest or any Tender. 
T. MORRISON, Secretary. 
Secretary’a Office, Amiens Street Terminus, 
Dublin, 27th June, 1906. D 838 


LANCASHIRE ASYLUMS BOARD. 
COUNTY ASYLUM, RAINHILL. 
PUMPING ENGINES FOR SALE. 

The COMMITTEE of VISITORS are prepared to receive 


Prices for Two 12-in. Hori- 


ZONTAL PUMPING ENGINES, 6 in. pumps, 
16 in. stroke, double acting. Can be seen at the 
Pamping Station of the County Asylum, Rainhill. 
Makers: Mather & Platt. 
Price to include taking down and removing from 
8 





te. 
Tenders to reach my Office not later than Five p.m. 
py Ma sa July 26th, endorsed on the outside 
‘ Pumps.” 
The Committee do not bind themselves to accept 
the highesc or any Tender. 
By Order, JAS. GORNALL, 
Clerk and Steward. 
Clerk’s Office, County Asylum, Rainhill, 
25th June, 1906. D817 


THE URBAN DISTRICT COUNOIL OF 
DOLGELLEY. 





TO SEWERAGE ENGINEERS. 
The above Council 


[vite the Terms of Engineers 
for :— 

(a) The PREPARATION of a SCHEME for 

WAGE DISPOSAL, &c. (Tidal Outfall or 

otherwise) for their District, together with a 

detailed estimate of the cost of construction, 

and of the estimated annual cost of main- 


tenance. 

(b) The PREPARATION of DETAILED PLANS, 
WORKING DRAWINGS, SPECIFICATIONS 
and ESTIMATES, for submission to and 
approval by the Government . 
and for the purposes of inviting tenders for 
the construction of the works. 

(c) The SUPERVISION of the WORKS during 
construction, and their Maintenance for a 
period of six months after completion. 

The fee for each heading must be stated separately, 
and must include for all out-of-pocket expenses in- 
curred in visiting the District, attending Council and 
Commitiee Meetings (when required), Pablic Enquiries 
and otherwise in tion with the prep ion of 
the Scheme and the carrying out of the Works. The 
Council do not bind themselves to accept the lowest 
or any of the Terms offered, and the acceptance by 
them of Terms under paragraph (a) shall not bind 
them to accept Terms offered under ()) or (c). 

Sealed Terms to be delivered to me on or before the 


14th July nex 
RICHARD BARNETT, 
Clerk to the Council. 
Queen’s Square, Dolgelley, 
26th June, 1906. D 830 


COUNTY OF LONDON. 
TO CONTRACTORS AND OTHERS. 


THE LONDON COUNTY COUNCIL invites 


[lenders for the Cleaning, 


REPAINTING, &c., of LEA BRIDGE, Clapton. 
Persons desiring to submit Tenders may obtain the 
Specification, Bills of Quantities, Form of Tender, 
and other particulars upon application to the Chief 
Engineer, Mr. Maurice Fitz-Maurics, O0.M.G., at 
the County Hall, Spring Gardens, 8.W., upon pay- 
ment to the Cashier of the Council of the sum of £1. 
This amount will, after the Council or its Committee 
shall have come to a decision — the Tenders 
received, but not before, be returned to the Tenderer, 
rovided he shall have sent in a bona fide Tender and 








not have withdrawn the same ; but in no case will the 
fee be returned unless a bona fide Tender is submitted. 
Fall particulars may be obtained on application at 
the County Hall previously to the payment of the fee 
for the Specification, &c. 

Tenders must be upon the official forms, and the 
printed instructions contained therein must be strictly 
complied with. The Contractors will be bound by the 
Contract to pay all workmen (except a reasonable 


99 | number of legally bound apprentices) employed by 


them, wages at rates not less, and to observe hours 
of labour not greater, than the rates and hours set 
out in the Council’s list, and such rates of wages 
and hours of labour will be inserted in, and form part 
of the Contract by way of Schedule. Each Tender is 
to be delivered at the County Hall in a sealed cover, 
addressed to ‘“‘The Olerk of the London Oounty 
Council, Gardens, 8.W.,” and marked “Tender 
for ee per 


&e., Lea Bridge.” No Tender will be 
recei after Ten a.m. on Tuesday, the 10th July, 
1906. Any Tender which does not comply with the 
printed instructions for Tender may be re; 

The Council does not bind to accept the lowest 
or any Tender, and it will not accept the Tender of 
any person or firm who shall on any occasion 
have withdrawn a Tender after the same had been 
opened, unless the reasons for the withdrawal were 
pny Gi Cueees a 

Clerk of the London County Council. 


County Hall, Spring 8.W., 
ad 22nd June, 1906. D800 








APPOINTMENTS OPEN. 


Proundry Manager.— Practical 


FOUNDRY MANAG REQUIRED; good 
machine and other 


iron work an advantage. State 








salary required.— Address, D806, of ENGINEERING, 





SING APORE, STRAITS SETTLEMENT. 
MUNICIPAL ENGINEER’S DEPARTMENT. 
The Municipal Commissioners of the Town of Sinyapore 


a3 equire, a8 soon as pos- 


sible, an ASSISTANT ENGINEER 
between 23 and 35 years of age, of sound 
constitution. He must have had a good technical 
education, a regular training as a civil engineer 
experience in surveys and in plans for and in the 
construction of all kind of roads. Preference would 
be given to a candidate with experience in the plant 
in the preparation of materials in road- 
es. See quarrying. also to one connected 
with Institution of Civil Engineers. 

The engagement will be for three years, and the 
applicant is to state the earliest date upon which he 
would be prepared to leave for Singapore. 

A second-class passage will be provided by mail 
steamer, or first-class passage by other steamer, with 
half pay during the voyage out. 

The salary will be Dollars 3600 for the first, 3900 for 
the second, and 4200 for the third year, paid monthly 
at a fixed dollar rate of Two Shillings and Fourpence 
sterling, with such local transport allowance as may, 
from time to time, be sanctioned by the Commissioners, 

Applications, stating age and place of birth, and 
giving details of education, training and experience 
generally, and particularly in Municipal work, and 
refercing to the above qualifications seriatii, ac- 
companied by copies (only) of testimonials and personal 
references, to be lodged with C. C. LINDSAY, Esq., 
M.Inst.0.E., 180, Hope Street, Glasgow (who will give 
further particulars if requested), not later than 
Tuesday, 10th July, 1906. D832 


COUNTY OF LONDON. 
THE LONDON COUNTY COUNOIL invites 


A Prlications for the Appoint- 
MENT of a PRINCIPAL ELECTRICAL 
ASSISTANT in the Engineer’s Department. Candi- 
dates must be between 30 and 45 years of age. and 
should be Students, Associates or Members of the 
Iastitute of Electrical Engineers. They should have 
ad experience both in the design and construction 
of electrical machinery, and should have good know- 
ledge of electric lighting and wiring. Preference will 
be given to a Candidate who has proved himeelf 
capable of organising and taking charge of a con- 
siderable The salary attached to the appoint- 
ment will be £500 a year, and the gentleman appointed 
will hold his office during the pleasure of the Council, 
will be required to give his whole time to the duties 
of his office, and will not be allowed to take any private 
practice, to hold any other appointment, or to occupy 
any other paid position, and any fees reoeived by him 
either as a witness or in any other capacity are to be 
paid to the Council; and he wil] further be required 
to conform to the Council’s regulations in respect of 
the superannuation and provident fund, in the benefits 
of which he will participate. 
Forms of application can be obtained, either by 
applying personally, or by sending a stamped ad- 
ressed foolscap envelope to the “Clerk of the 
Council, County Hall, Spring Gardens, S.W., and the 
latest time for receiving applications is Ten a.m. on 
Friday, 13th July, 1906. Personal canvassing of 
members of the Council 4 strictly prohibited. 





Clerk of the London County Council. 
County Hall, Spring Gardens, 8.W., 
27th June, 1904. D 854 


COUNTY OF LONDON. 
THE LONDON COUNTY COUNCIL invites 


A Pplications for Appoint- 


MENT to the POSTS of TEACHER of EN- 
GINEERING and ASSISTANT DEMONSTRATOR in 
ENGINEERING at the London County Council 
Paddington Technical Institute, Saltram Orescent, W. 

The salary of the Teacher of Engineering will be 
£150 per annum. The successful Oandidate will be 
required to give lectures and conduct practical classes, 
day and evening, in Mechanical Engineering. He 
should have had practical workshop and drawing 
office experience, preferably in railway or motor car 
works, and previous teaching experience is clesirable. 

The salary of the Assistant Demonstrator in En- 
gineering will be £80 per annum. The selected 
Candidate will be required to assist in Laboratory, 
Workshop and Drawing Office Classes. The hours of 
teaching will be arranged to give an opportunity to 
continue study. Applicants should have had some 
practical engineering experience. ‘ 

Applications should be made on the official form to 
be obtained from the Clerk of the London County 
Council, Education Offices, Victoria Embankment, 
E.C., to whom they must be returned not later than 
Ten a.m. on Saturday, 7th July, 1906, accompanied by 
copies of three testimonials of recent date. 

Candidates applying through the post for the form 
of application should enclose a stamped and 


envelope. ‘ 
Candidates, other than successful Candidates invited 
to attend the Committee, will be allowed third-class 
return railway fare, but no other expenses. he 

Canvassing, either directly or indirectly, wiil be 
considered a disqualification. = 
G. L. GOMME, . 

Clerk of the London County Council. 

Education Offices, a 
Victoria Embankment, E.O, __D 855 


DARLINGTON EDUCATION COMMITTEE. 
TECHNICAL COLLEGE. 


anted, an Assistant in the 
Engineering Department to teach Electrical 
Engineering and Practica\ Mathematics. Commencing 
ealary £120 perannum. Whole time service. : 
Applications, stating age, qualifications and experi- 
ence, should be forwarded at once to the undersi¢ ned. 
A. C. COFFIN, Director. 
Education Office, Darlington. ae pD 798 
BOROUGH POLYTECHNIC INSTITUTE, 


103, Borough Road, London, 8.E. 
The Governors will require, in October, 4 


ecturer on Motor Car Design 


able to act as Instructor in Motor Car Work, 

for two or more pee pr a pe 
once DS 

TSI . T. MILLIS, Principal. _ 


anted, Works Manager for 
" in London. 
dail inde "of repair work. specialty 


cants to state age, experience and salary 1e- 
—Address, D 789, Offices of ENGINEERING. 
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BARODA AND CENTRAL INDIA 
pOnpar, RAILWAY. 


ASSISTANT TELEGRAPH SUPERINTENDENT. 
The Directors are prepared to receive 
A pplications (by letter only), 
from daly qualified Candidates for APPOINT- 
MENT as an ‘ASS ANT TELEGRAPH SUPERIN- 
TENDENT in the Company’s service in India. ; 
Candidates should not be under 25 or over 30 years 
of age, and must have bad a technical education at 
some recognised engineering college, and must ess 
a thorough knowledge of railway electrical jiances 
for train-signalli and electrical inte ing of 
signals, the manufacture of electrical instruments, 
testing of telegraph lines, and the management of 
dynamos and cbarging of storage cells. ; 
“SaLary.—Res. a pease iggy approved service to 
calender month. 
ae five years’ sgreement, with first-class 
free passage to In and home again on termination 
of service, unless forfeited hy miseonduct. 
The Candidate selected will be required to pass a 
medical examination ao Omeree Consulting 
ician before a ent. 
a of cppiiation, accompanied by a brief 
record of the Candidate’s career, With copies of. testi- 
mooaials (not Lee nv marked outside ‘ Assistant 
Telegraph Su . mre Heyy) A. —— to 
H ot later n the uly. 
the undersigned n Cee ee araDLe, 
Offices : 


; e Offg. Seal 
loucester House, Bishopsgate Street out, 
as London, E.C., 27th June, 1906. D 857 











MINISTRY OF EDUCATION, EGYPT. 


tian Ministry of Education invites Appli- 
The Egypivne for Post of INSTRUCTOR in 


Mechanical Engineering at 
IVE Knedivial Technical School, Cairo. Salary 
£430 per annum (£Eg. 35 per mensem), rising to £553 
per annum (£Eg. 45 per mensem). Allowance for 
passage out to Egypt. 

Applicants must be not less than 25 years nor over 
30 years of age. They must be thoroughly practical, 
competent to take charge of mechanical engineering 
works and to conduct lectures and classes. They must 
have had a complete training in the mechanical work- 
shops and Grawiog offices of some ieed firm of 
engineers, and must also have obtained a diploma in 
engineering from a university or recognised technical 
coliege. 

Applications, with a copy of testimonials, must be 
posted not later than June 27th, 1906, to KR. HOLT, 
Eeq., School of Engineering, Gizeh, Keypt, from 
whom further information may be obtained by letter. 
Applications and correspondence posted after the 
abovementioned date up till July 2ist, 1906, must be 
addressed to R. HOLT Eeq., care of Sir BeyJamin 
Baker, G.O.M.G., 2, Queen Square Place, Queen 
Anne’s Mansions, Westusinster, 8.W. Selected can- 
didate required to begin work in October. D 423 


METROPOLITAN BOROUGH OF DEPTFORD. 
CLERK OF WORKS. 
The Council of the above Borough inv:tes 


A pplications for the Appoint- 

MENT of OLERK OF WORKS, from persons 
qualified to superintend the erection of a Steel Foot- 
bridge, leading from Lee Terrace to Oldfield Read, ia 
the Borough of Deptford. 

Applications, in the Candidates’ handwriting, stating 
age, experience, present occupation, and when able 
to commence duties, accompanied by copies of not 
more than three recent testimonials, must be sent to 
the undersigned not later than Ten a.m. on Friday, 
the 6th July, 1906, endorsed outside ‘‘Clerk of Works.” 

te either directly or indirectly, will dis- 
quality. 

The salary will be at the rate of £4 10s. per week, 
and the person appointed will be required to devote 
the whole of his time to the duties of his office. 

Signed, VIVIAN ORCHARD, 


Town Ulerk. 
Town Hall, New Cross Road, 8.E., 
27th June, 1906. D 821 











HACKNEY INSTITUTE. 
The Governing Body invite 


A pplications for the following 
APPOINTMENTS :— 

ASSISTANT in the Engineering Department. 
Salary £150 per annum. 

Applicants must have had workshop and drawing- 
office experience, and thorough acientific training. 

TURNER and FITTER. Wagesabout365s. per week. 

Applicants should be ueed to small accurate work, 
and have a knowledge of electrical work. 

Applications must be on forms to be obtained from 
the Institute, and must be delivered at the Institute 
not later than Noon on Wednesday, July 18th, 1906. 

Further particulars may be obtained on application 
to the PRINCIPAL, at the Hackney Institute, Dalston 
Lane, London, N.E. D 764 





BATTERSEA BOROUGH OOUNCIL. 
SHIFT ENGINEER. 


\ anted, ,Shift Engineer at 
' the Council’s Central Electric Generating 
Station. Salary £104 per annum. 

Printed Forms (upon which alone applications will 
be received) may be had by sending stamp addressed 
envelope, under cover, endorsed ‘Application for 
Form,” 10 the Town Olerk, Battersea, 8.W. Forme, 
duly filled up, must be delivered by Mid-day Tuesday, 
10th July, to the unde ed 


Personal canvassing will disqual ee 
W. MARKOUS WIL , Town Clerk. 
Town Hall, Lavender Hill, 8, W., 


June, 1906. D 849 





stablished Engineering Con- 
4 cera, employing 100 to 200 hande, DESIRES 
= SERV {CES a ——_ ENGINEER to control 

busi epartment ; t 
to make up estimates, design and eapetiose haehoens 





full a 
vo where and how previous! ed, as no others 


will be considered. Address, D'818, Offices of Ex. 
GINEERING. dss 


, (['raveller Required ; must be 


s|and hurt up new business; must be energetic and 





——~ FROM ——= 


MESSRS. CONSTABLE’S LIST. 


LETTERING. For Draughtsmen, Engineers and Students. 


By CHARLES W. REINHARDT. A Practical System of Freehand Lettering for Working 
Drawings. Ninxta Eprtion, Revised and Enlarged. 4s. net (shortly). 


By THE SAME AUTHOR. 


THE TECHNIC OF MECHANICAL DRAFTING. 


A Practical Guide to Neat, Correct and Legible Drawing. Srconp Epition. 4s. net. 


TUNNEL SHIELDS AND THE USE OF COM- 
PRESSED AIR IN SUBAQUEOUS WORKS. 


By WILLIAM CHARLES COPPERTHWAITE. With 260 Illustrations and Diagrams. 
Crown 4to. 31s. 6d. net. 


MODERN TURBINE PRACTICE AND WATER 
: POWER PLANTS. 


By JOHN WOLF THURSO, Civil and Hydraulic Engineer. With many Diagrams and 
Illustrations. Royal 8vo. 16s. net. 


MODERN TUNNEL PRACTICE. 


By DAVID McNEELY STAUFFER, M.Am.8.C.E., M.1.C.E. With 138 Illustrations. 
Demy 8vo. 2ls. net. 


PRACTICAL ELECTRO-CHEMISTRY. 


By BERTRAM BLOUNT, F.S.C., F.C.S., Assoc. Inst.C.E. Srconp Epition, Revised and 
brought up to date. Illustrated. Demy 8vo. 15s. net. 


EXPERIMENTAL ELECTRO-CHEMISTRY. 


By N. MONROE HOPKINS, Ph.D., Assistant Professor of Chemistry in the George 
Washington University, Washington. With 130 Illustrations. Demy 8vo. 12s. net. 


HYDROGRAPHIC SURVEYING. 


Methods, Tables und Forms of Notes. By S. H. LEA, M.Am.8.C.E. 8vo. 8s. net, 


CEMENT AND CONCRETE. 


By LOUIS CARLTON SABIN, B.S., C.E., Assistant Engineer, Engineer’s Department, U.S. 
Army ; Member of the American Society of Civil Engineers. Large Demy 8vo. 21s. net. 








New Epirion. 


CITY ROADS AND PAVEMENTS. 


Suited to Cities of Moderate Size. By W. P. JUDSON. Sxconp Epition, Revised and 
Enlarged, Fully Illustrated. 8s. net. 


Just PUBLISHED. 


THE ELECTRICAL NATURE OF MATTER 
AND RADIOACTIVITY. 


By H. C. JONES, Professor of Physical Chemistry in the John Hopkins University. 8s. net. 


Archibald Constable & C0., Ltd., 16, James St., Haymarket, §.W. 


DE BEERS CONSOLIDATED MINES, KIMBERLEY. H ea d D rau g h t sman.— 
: ° WANTED, first-class MAN for large engine 

W anted, First-class Mechani- works in the Midlands. Must have seal dealiae: 

OAL and ELECTRICAL ENGINEER as/|in high-class work, and be capable of taking full 

assistant general manager. Age 33 to 43. Salary | charge of and organising drawing office staff for a 
£1800 and free quarters. Must have considerable ex- | works employing over 3000 men. Liberal salary will 
perience and high technical qualifications.—Apply, in | be paid to suitable man. Replies, which will be 
writing, enolosing copies of testimonials, to A. SMART, | treated in strict confidence, must state age, | bar. 
15, St. Swithin’s e, London, E.O. D. 868 | tioulars of experience and salary required.—Address, 
Po ehesictaahpenpaa aileron D 791, Offices of ENGINEERING, D791 


anted, for Norway, an : 

energetic MAN bn talve change wslBer ientager W ant ed, Experienced 
of an iron-ore briquetting plant; must have some DRAUGHTSMAN ; one who is thoroughly 
knowledge of mechanical engineering, and experience | Conversant with the designing of railway carriage 

















of gas-fired furnaces would be of value.—Applications, | underframes, brake rigging, &. Railway man pre- 
stating age, qualifications and salary cupncted, to. | ferred.—Write, stating age, with full age of 
gether with copies of not more than three testimoniala, | experience and required, to X. Y. Z., care of 


to be addressed DUNDERLAND IRON ORE COM. | 8x1TH’s Advertising Offices, 51, Moorgate Street, E.C. 
PANY, Lp., Fitzalan House, Arandel Street, ——. _D ss 


818 FA = . 

- > [*aughtsman Wanted, with 
Reauired, as Assistant to the gooa capstone in marine petrol conten; 

Biast For EER, | permanency. prospects for capable man. Th 

who must have poetey wp ard ey tech. not @ juoior position, and none but thoroughly 
nical and practical, and preferably year or two | Competent menneedapply. State age, experience and 
practical experience of blast furnace werk. — Ape , | Salary expected.—Address, D 814, Ottices of En- 
stating age and all particulars of education, CInEER INS. D 814 


y 
ning 
sebected tthe GENKRAL MANAGER, Evew Vats Fritst-class Draughtsman, 


expected, to the GENERAL MANAGER, Exssw VALE 
Sres., Iron & Coat Co., Lrp., Ebbw Vale, Mon. D715 having special knowledge of and experience 
with motor car work, WANTED in London district. 


9:6 . . : Good rtunity fo bl .—Write, givi 
Civil Engineer Required, and full sastioahine: of cagudtanne, chating age and ite 


to assist in engineering department ; must have | ;equired, to G. 8. L., care of Srreers, 30, Cornhill, 
a thorough theoretical and mathematice! training, | £.U. D 859 
with —— in ogg = = ing oe | 4 - ] D h 
kinds of structural work. — » Statin; » fa H -class », 
particulars of experience and commen an” eoleue irst-c raug tsman, ac 
required, to BOX 1008, care of Browns, 17, Tothill customed to conveying and hoisting machinery, 
Street, Westminster. D 862 | for engineering works in London.—Apply (by letter 
Pine caly) stating age, experience and salary required, to 
é- ; “WW BOX 630, care of Messrs. R. F. Wuirs & Son, 
ngineers Tools, Milling | advertising agents, 33, Fleet Street, £0. D825 


Cutters, Gauges, &.—A good TRAVELLER or ° 
COMMERCIAL MAN REQUIRED ; energetic, good W anted, First-class 
ony DRAUGHTSMAN accustomed to electric 
D 807 


knowledge of users’ requirements, prices, se 
ho. State age, experience aad salary.— cranes and travellers (none other need apply). State 
references and salary expected.—JESSOP & APPLEBY 


D 807, Offices of ENGINERRING. 
BROs. (Leicester and London), Lrp., Leicester. D815 





























man of good calibre, able to deal with enquiries 
: “) firm of constructional engineers and bridge 
able to hold his own in transacting business. builders; must bave experience in designing end 


raughtsman Wanted, by) 


Wanted, First-class Aasistant 


EXPERT and DRAUGHTSMAN in 
engines, suction gas plants and oil engines ; sou be 
tho: hly practical engi , good designer, and well 
up in Sony and the most modern practice.—Apply, 
stating age, full particulars of experience and 

uired, to DAVEY, PAXMAN SCO. Lan, 
Colchester. 780 


DP 2ughtsman, Good Mech- 


anical; not under 25 years. — Particulars 

ing experience and salarv, to VAUGHAN anp 

, Lawrrep, Overhead Travelling Orane Manufac- 
turers, West Gorton, Manchester. D 834 


Wanted, Immediately, a 


First-class Machine Shop FOREMAN. Must 
be thoroughly accustomed to the use of up-to-date 
machines, and to the repairs to machinery in iron 
and steel rolling mills, Nove but men accustomed 
to high-speed machinery, good organisers and time- 
keepers, need apply. State previous qn a 

“ys 











salary required. — Address, D 794, 
GINEBRING. 


‘Wanted, Immediately, a 
MAN. 





First-c'ass Steelworks Mechanical FORE- 

. Must be thoroughly accustomed to the 
engiveering work in large plate and section mills. 
None but thoroughly well-trained men, good . 
nisers and timeketpers, need apply.—Address, Die, 
Offices of Enomvesrixe. D 7% 


Prime Cost Clerk Required 


for Straits Settlements; must ba thoroughly 
competent in mechanical engineering and construc- 
tional work. four years’ agreement, £18, £20, £22 
and £24 per month ; passage out and home.—Appli- 
cations, with copies ot testimonials, to Z. P. C.. 
Messrs. Deacons, Leadenhall Street, London. D 850 


Wanted, a Smart Boiler 


MAKER for the East ; must have a good sil- 
round experience and used to repair work. Age about 
80.—For further particulars, write Z. B. M., care of 
Deacons, Leadenhall Street, E.0. D 861 


Eegineering Pupil.—Vacaney 

with Firm (Government Contractors) manu- 
facturing latest typee of machinery, oil and 
nes. &c.; moderate premium. — Address, 

of ENGINERBRING. 6621 


rticled Pupil.—A large Firm 

of Engineers in the Midlands, employing up- 

wardsot 1000 hands, have a VACANCY for « premium 

APPRENTICE.—Address, Y 944, Offices of a, 
Ive, 


Wanted, Smart Boy for 


Drawing Office at Willesden Junction, — 
Address, D 803, Otfices of Encinexrine. D 8038 























SITUATIONS WANTED. 
TO FOREMEN, CLERKS OF WORKS, &. 


[the National Association for 





EX-SOLDIERS, 119, Victoria Street, 8.W. (Tele- 
iRccuster culy us guvvton teawenn, GOUMiageeneuae 
r only as navvies, 
= ly masons, 


ers, carmen, 
watchmen, time &. Obaracters to date. 
No fees. oo pply, SRORETARY, as above. 4 7359 


acancies at Once Filled, by 
suitable men, FREE OF CHARGE, for any 

branch of engineering, &c.—Write, wire or telephone, 
“age, salary, qualifications, &.,” RICHARDSONS, 
368, Strand. Tel. : 18,438, Central. B 346 


Gituation Wanted, as Manager 
by 








or Assistant-Manager over -hearth 
pate of 80 years, with 12 —_-s 
jurgical training ; references testi- 
monials.—Address, D 070, "Ommices of ENG@iNESRINe. 


orking Manager Seeks Re- 


ENGAGEMENT, foundry and : 
Six o'clock man. — Address, D B40, mows’ of ie 
GINBERING. D 840 





A dvertiser, A.M.1.0.z., whole 

life varied experience on public works con- 
struction, WISHES ENGAGEMENT on construction 
oh a 15 months’ pene in + geny Oa 
D 845, Offices of ExomeERine, < D 845 


A M.LMLE. (36), Practical 


man, B. of T. certificate, DESIRES APPT.; 
can handle men; expert in ng economy on 
running, heating plant, &c.—Address, D 858, Offices 
of ENGINBERING. D 853 


A M.1.C.E. (34) Desires 


_— os = office a vee in progress 5 sea 

ver work generally, dredging,-salv: » 
tions; good references.—Address, D 842, se at 
ENGINERRING. Ds 


Giemens' Open Hearth, Steel, 


acid and basic, high and low carbons a speciality ; 
also manganese steeil, rolling mills 
special methods; OPEN for RE-ENGAG 
Address, D 746, Offices of Evcinasrine. 


ron Builder (Statician), 27, 
DESIRES SITUATION in England. Good 
linguist. 
Please address, J. W. 8897, 
care of Rupotr Mosse, Berlin, 8.W. D 861 


Situations Wanted continued on page 94, 


For Continuation of Small 
Advertisements see Pages 94 














ENT.— 
D748 

















Some ; 
xperience is necessary.—Address, D 831, | quantities for esti , e, experience. 
Offices of ExeiNRERINe. D 831 terms, &0.— Address, D 316, Offices of Enomunnine, 


and 96. 
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LION, PACKINGS. 
WALKER & CO., 7783 
Garford Bt, Wost India Dock Bd. LONDON, & 


T0 ARCHITECTS, BUILDERS AND ENGINEERS. 
“TRUE TO SCALE” 


Black Line Prints 


(Dorel Fréres System), 
Permanent. Done on any Pa Paper or Cloth, 
Particulars on Appli 


W. F. STANLEY 8 CO., Ltd. 
lk Etat Meh JORDON BEDE, BE 


BULL'S METAL & MELLOID C0. 


Heap Orrice AND Works: _ LIMITED. 
R, near GLASGOW. 


BULL’S METAL.—Propellers, Bars, Sheets, Pump 
Rods, ValveSpindles, Condenser Sta ys and Plates, &c. 
MELLOID (Reg. Trade Mark and atented).—Con- 
denser Tubes, Plates and Stays, Boiler Tubes, Stays 
and Plates, Fire-box Plates, Bars, Sheets, Valves, &. 
WHITE METALS. —Babbitt’s, Plastic, &e. 7460 


CONDENSER 
FERRULES. 














COTTON TAPE 


PACKING-RINGS. 


ALL SIZES AND PATTERNS. 


ISAAG STOREY & SONS, Ltd. 


Empress Foundry, 7664 
MANCHESTER. 


SEE OUR HALF PAGE 


BI-WEEKLY ADVERTISEMENT. 


THOMAS SHANKS & CO. 


* JOHNSTONE, near GLASGOW, 


— SOLE MAKERS OF — 


SCREWING AND TURNING MACHINES, 


BARROW’S RECENT PATENTS 
And other GREAT IMPROVEMENTS to Date. 
EIGHT SIZES— 3486 
1} in., 2 in., 24 in., 3 in., 3} in., 44 in., 5} in. & 64 in. 
BOLT SCREWERS ONLY, 1in., 1} in., 24 in., & 3} in. 


CONDENSERS 


Our Speciality. 











EXTRUDED BARS, 


of any Plain or Special Section, in Brass, Yellow Metal, Manganese Bronze, Delta Alloys, &c. 
DELTA METAL CASTINGS, FORCINCS, STAMPINCS, SHEET, WIRE, TUBES, &o. 


mt DELTA METAL CO. LD-| 


Offices and Works: EAST GREENWIOH, LONDON, 8.E. 


OIL MILL 
MACHINERY 


Of all descriptions. 


HYDRAULIC 


Rivetters, Flangers, 
Presses, Oranes, 
Railway Carriage and 


MUSCRAVE BROS. Grown Point Foundry, dry, LEEDS. 


On Admiralty and * War Office Lists. 





And at 7564 
BIRMINGHAM. 








SEND FOR CATALOGUE. 








THE UNITED ASBESTOS PATENT “ECLIPSE” PACKING. 


See page 52 last week’s issue; also Page Advertisement next week. 








MEASURING RULES and TAPES, 
then you have got the BEST. 


LUFKIN RULE CO., 24 ¢ 26, HOLBORN, 


(NEW YORK & SAGINAW, U.S.A.) ONDON, E.C. 
SEND FOR MIEN 7904 














Shafting and 
Automatic Lathes. 


KEPT IN ep FOR a DELIVERY. 























| LEDWARD & BECKETT, L®. 


SANCTUARY HOUSE, 7679 
Tothill Street, WESTMINSTER, S.W. 











Collyhurst, > agpe  tepece 
HIGH-CLASS 


GAS ENGINES. ff 4 


Polen « and 

particulars 
upon 

application. 


J. & E. HALL, LTD., 


Manufacturers and Original apna 
into this Country of 


*/60-Refrigerating Machines 


23, St. Swrrntn’s Lanz, Lonpon, E.C., and 
DARTFORD Ironworks, KENT. 7596 


“ PATERSON " 


FILTERS. & SOFTENERS. 


Write for Pamphlet to— 


PATERSON ENGINEERING CO., 


21, Amberley House, Norfolk St., Strand, 
LONDON, W.C. 


ALUMINIUM 


Pure & Alloy; Ingots & Notched Bars. 


We are Sellers for PROMPT 
and FORWARD DELIVERY. 


ENQUIRIES SOLICITED. 792: 
Scrap Turnings, Skimmings & Ashes Purchased 
THOS. W. WARD, Limited, 


Albion Works, SHEFFIELD, 
Telephones : 189 & 1472. Telegrams: Forwanp, Suerrie.y 


STEAM & POWER 


PUMPS 


FOR EVERY SERVICE, ‘: 











'{FAIRBANKS, MORSE & 60., 


126, es St., —_e S.E. 


STEAM JOINTS 


USE 








M A 'N Gu A N E S | TE E 
JOHN HUDSON & CO.’S SUCCESSORS 
4, Victoria Warehouses, Mansell St., LONDON, E. 7! 


PLAYER'S 
FORGING 


. 
= 
& 
Ma 
.) 
» 
7572 





[HAMMERS 


BELT OR MOTOR DRIVEN. 
7416 


W. & J. PLAYER, BIRMINGHAM. 


PA TINT 


Ryaporative Condenser. 


Highest efficiency under all circumstances. 
No spray,no incrustation of tubes, and no air leakage. 
The condensed steam from the air pump can be used 
as circulating water. No special attention necessary. 
Capacity of Condenser illustrated, 10,000 Ib. of steam 
per hour; floor space, 16 ft. 6 in. by 6 tt. Gin. ; power 
Ebeorbed by four fans and centrifugal pump, 3 BHP, 








Douatas FRASER a Sons, 





ARBROATH. 0044 
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Messer & Thorpe .. 
Ld. 1817 | Metallic Valve Co. 
17 | Jones & Lamson achine Co. 25 
91 | Kalamazoo Rly. Supply Co. 
49 | Keep, F. A., Juxon &Co, .. 
iceman Go. 3 
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SrESVas._ SBaoB-CRE 


Abercorn Engine ae - 


£8o3-88-2S5S262-8 


Mork Patent Pulley Block Co. 4 
Morris-Hawkins Elec. Co.,Ld. 
Morris & 
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2-82582.286 
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pson 
Nasmyth, Wilson & Co., Ltd. 
National Boiler and General 

Insurance Co., Ltd. 

Negretti & Zambra 
Nicaise & cuve 

| Nichols Bros. 
N 


i 
i 


55 
i 
af 


f 


r, C. F. 
Chadburn’ 's (Ship) ‘Tele. Oo. 
Chaplin, Alex., & Co... 
Chat 


F 
. 


Co., Ltd. .. 
» Morse, & Co. .. 
Fairley; James; & Sons — .. 
| Ferguson Bros. .. «. 
79 | Fife Forge Oo, 
Findley. Alex., &Co., Ltd. 


tad 
$2222 & 


S-BT2.BS-.84 
s 


rrestt & +. i ee os ee . be 

Fowler, John, ‘& Co., Leal” 7. a. “a ’ . 5 | Paterson Engineering Co. 
Morgan 8 F becker Machine & Man’ Paul, Matthew, & Co., Ltd. 

Paul, Miss .. 

Peckett & Sons .. 

Peebles, Bruce, & heme id, 

| Penman ; > 

Pierson, 

| Piggott, Toeman &Co., La. 
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D., & Sons, Ltd... 35 ee 
Consolidated Pneumatic Tool Fuller, Horsey, Sons&Cassell 1 
Co., 67 | Fullerton, Hodgart & Barclay 75 
eae Rail Joint Co. Galloways Ltd, ~ 
of Great Britain, _< 3 | Gandy Belt Mfg. Go., ‘lea 


ns, La. 


Stve=.-asF 


Res 
#= 


g 


o seeuean.s 





Mapeaite ‘Anti- “Friction Metal 
Howard a Co. Co. of G. B., Ltd. Pneumatic Eng. App 8 
Howden, James, & Co. Manchester Steam Users’ Assoc.2 Co., Ltd. - - | Spegnotetl, J. E 8 Go, « 
— Sonne a & Co.'s Suc- Manlove, Alliott &Co., Ltd. 27 Pontifex & Wood, Ltd. ~:: | Si & Co., Ltd. 
Manning, Wardle & Oo. 1& 83 | Pott, Cassells & Williamson Piston 
Hudswell, Clarke & Co., 1. | Marion & Co., Ltd. . 74 | Power-Gas Cupesation, Lad. 
burd Oo... | Marsden, + 48) Pratt Chuck Oo. . ee 
19 | Pratt & Whitney Go. : 
90 | Priestman Bros., Ltd.” 
96 | Ransomes & Rapier, Ltd.. 


838 


le, B., & Son . 
Doubs, Fredk., & Go. iad. 
Bradbury & Co., 
pane EE ® 


secon 
& 


as 
aS ar 


Craven Brothers, Lid. die: \ m Lh Ra 
Breuer . Co, CrosbySteam Gage & Valv: 3 lasgow Iron & 
s ee ear cer ~ ms Railway Eng. Go., 
David, & Go. er 
oundry & Daniels, T. H. &J., Ltd. .. Galdeworthy as sons ee 
parte i. 1 Goubert Mfg. Co. ee % 
. Grafton & Co. 1 eo 90 M ° bee oo, 00° aenernee. Sims & Jefferies 
Grantham Boiler ‘ Crank &Co., Mason Bros. 26 Reader, E., & Sons, Ltd. 2 
Co., Pere Masons Gas Power Co., ‘Lea. 3 o., Ltd. 
Massey, B. & 5. oo oe 1 - 
father & Platt, Ltd. . & So 00 co ce & oe oe 9 | Yorkshire Hennebique Con- 
leasures Bros., Lid... .. 86 > ee ee ., & Co, os ee tracting Co., 
1 
1 
3 








Buss axbas SR3z 








ase 











—- Bulls Lakin, Lea. 


28 





SESSSES 
wee 


M 

M td, 
Mechan & fons, Ltd. . | brea Patent Steam 
~ , ltd... 8 


4 eldrum Bros. - ow Wagon C 
Brown 18 | - 74 ee ; elville & Macal; . en, Ltd. 73 | You a 
Brown, John, & Co., 7 Aaa 76 | Delta Metal Co., "Ltd. es 4| Grevener,J.&H. +... .. B13 ae Appr 27 | Merryweather sie Rice & Oo. (Leeds), Ltd, +» 92) Taylor, C. a ry Bons, La 8 | Zadig, C tA re o o. 


SPECIAL NOTICE.—A Classified Directory of Guineas wt wen Pas im ENGINEERING, with a List of Telegraphic Addresses and Key to 
same, is published _in compact book form for handy reference, and may be obtained gratis from the Publisher. 


DAVIES . w METCALF E, LTD., Engineers, The Patent Exhaust Sais injetee, Clade Ltd, 


DAVIES AND METCALFHR'S PATENT 


EXHAUST STEAM INJECTORS 


FOR LOCOMOTIV SAB. 


Greatest possible economy obtained by adopting them. 
Suitable for all kinds of Express, Passenger & Goods Engines. 




















GIFFARD, ATLAS, SCHAU and all classes of Loco, and 
other Injectors, as originally made by our predecessors, 
Messrs. SHARP, STEWART & CO., Ltd. 


DAVIES & METCALFE, Limitep, 


ENGINEERS, 


LIVE STEAM RE-STARTING INJECTORS. 4, ST. ANN’S SQUARE) 449 { Injector Works, Sonal 


— SPECIAL TYPES FOR LOCOMOTIVES. — MANCHESTER. G. C. & Midland Rly. 
Perfectly automatic in re-starting. The easiest to start, and their action is reliable under all circumstances. “ Exnavst, Manousster.” | Telegrams: | ‘ Loco, Worss, ‘Romiuey.” 


GEORGE! ELLIOT & OO., 1.72: 


MANUFACTURERS OF PATENT 


LOCKED WIRE ROPES AND LANG’S LAY WIRE ROPES, 


And other Wire Ropes for Mines, Cranes, Lightning Conductors, 
OFFICE: 16, GREAT. GEORGE STREET, WESTMINSTER, L LONDON. 


Ross & DUNCAN, 


MARINE ENGINEERS; AND -_ BOILERMAKERS, 
WHITHFIELD WORKS, GOVAN, GLASGOW. va 


ADMIRALTY CONTRACTORS, ~ TELEGRAMS : ‘« WaITerietp, oan 5 OR 


— a 


MAGNOLIA METAL: 


BEST ANTIFRICTION METAL for all Machinery Bearings. 




















“Flower” Brand. 


Magnolia Metal “Flower” 
Brand to prevent oe ee Tae 


imposition. rep THE NAME AND TRADE. MARK APPEAR ON EACH BOX AND. INGOT OF GENUINE: ‘METAL.. - 





MAGNOLIA ANTIFRICTION METAL GO. OF GREAT BRITAIN, LTD., 49, Queen Victoria. Street, LONDON, E.¢. 


a ' 
‘elephone : 5925, Bank.] BERLIN: Friedrich Strasse, 71. PARIS: 60, Rue Satthont. BRUSSELS: 3, Plate Francois Bossuet. (Telegrams: Maznolier, London, 7466 
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| CONVEYOR: ELEVATOR G® 


J. J. STEVENSON, BULL BRIDGE WORKS, 


P 1ETOR. 
aes Accrington, Lancashire. 
CONTRACTORS TO H.M. GOVERNMENT, 















SPIRAL CONVEYORS, | STOKEHOLD | | CHAIN ELEVATORS 
COAL CONVEYORS, 
BRAIN CONVEYORS. | GRAIN ELEVATORS, | Pre! ELEVATORS. 






TRAY CONVEYORS. | COAL ELEVATORS, | BALE ELEVATORS 




























Telegrams: National 
** Conveyor, Telephone : 
Accrington.” No. 0279. 







ARROL'S BRIDGE & ROOF CO,, L™ (uae 


ENGINEERS, DESIGNERS AND beatae 












seiidiitron adaneni 4 









A BO CODE 
USED. 


GAST AND 
WROUGHT 
IRON & STEEL 


STR UCTU R ES GLASGOW INTERNATIONAL EXHIBITION, 1901. 6553 
° Machinery Hall, 500 ft. long by 108 ft. span. 


BOILER 


Constructed of best material with highly skilled labour 


and all the latest machinery and tools. 
ESTIMATES SUBMITTED FOR ANY TYPE OF BOILER FOR ANY PRESSURE. 


em. & FOTURNER yb 4 =~ —.. 


(132), IPSWICH, ENGLAND. 


C. RENNIE sw. 


I hames Street, GREENWICH, 
ENGINEERS & SHIPBUILDERS. 


SHALLOW-DRAUGHT STEAMERS, GUNBOATS, 
TUGS, LIGHTERS, LAUNCHES, 


SENT TO ALL PARTS OF THH WORLD. 
































































FOUR OF THE NEW L.C.C. STEAMERS UNDER CONSTRUCTION. 7722 e 
Length 190x 18x 7% Speed, 13.5 miles per hour. Telephone: 50, Deptford. Telegrams: “ Probitate, London. 
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WM. SIMONS & CO,, LTD, 


GRAND PRIX, PARIS, 1900,-and ST: LOUIS, ° 1904. 


 oeataorene of all descriptions : ee Sal 
MARINE DREDGE PLANT, ae paw... - 


INGLEINS BOW & STERN WELL, HOPPER & BARCE LOADING DREDCERS. 
5 ed oe ae Barges, Sewage Steamers, Ferry Steamers, &c. 


al o RENFREW, near wAaGom. alee ls 








SELIG, SONNENTHAL « & CO. 


SOLE LICENSEES OF THE 


Three-Spindle Multi-Speed 
aa < ve _ELECTRIC MOTORS, 


» ae 


——————_ AND THE GENUINE 


STOW FLEXIBLE SHAFT AND ACCESSORIES. 




















Patent Portable 


These Motors are 


provided with 
* The New Three- 
Patent Speed spindle Wend 
Regulating gives three dif- 


ferent rates of 
speed (each speed 
being’variable at 
will), so that the 
Motor can be 
used equally well 


Device, 
whereby a large 


range of varia- 


tion is instantly 4 Ac? res ancl . , for Drilling, 
obtainable with- fe Skihaa Nag es = if ~ oom" ; . ores? 
out change of any -" &e., by arp 


shifting the flexi. 

ble shaft: from 

one spindle to 
another. 


85, QUEEN VICTORIA STREET AND LAMBETH” HILL LONDON, EC. 
A. F. CRAIG & C@a., LTD., 


ENGINEERS, IRONFOUNDERS AND Rene treet ESTABLISHED 1868. 


kind. 











Caledonia —eee Worlrs, Paisley, Scotland. 


<—- Som 





MAKERS OF - 


HIGH-CLASS CORLISS 


MAKERS OF 


SueaR MACHINERY 











OF EVERY -DESCRIPTION, AND OTHER ENGINES: 
SUGAR MILLS, VACUUM PANS, BOILERS | 
VACUUM PUMPING ENGINES, OF ALL KINDS! 

PATENT SRimmeact di 
MULTIT LAR, 
TRIPLE-EFFET EVAPORATORS, »  BOULLEUR, 
IMPROVED GANE RUSHERS, LANCASHIRE, | 
SHREDDERS & CARRIERS, and MARINE TYPE. | 


Flanging, Riveting & Bending done by Hydraulic Plant. 


Drilling, Welding and Planing done by | 


ae 


MASSECUITE. PUMPS AND 
COOLING TROUCHS, &0, &o. 


LONDON ADDRESS: | Telegrams: “CRAIG, PAISLEY.” 
pa ee B} Codes used: McNelll’s Mining and General 
97, QUEEN VICTORIA STREET, E.C. <r 32 in. by 66 in, Mill with Improved Cane Crusher, and A B C—Sth Edition, 6870 
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TANGYES L™® srensonan 


“Girder” 


Steam Engine. 


C1i 7796 


No, 401 B. 








HIGHEST QUALITY WIRE ROPES 


J. & E. WRIGHT, Limited, 


UNIVERSE WorRKsS, BIRMINGHAM. 


The Executive Committee for converting part of the Bibi-Eibat Bay in 
the Baku Trading Harbour for the production of Naphtha, invites 


International Competition 


for the purpose of working out the project and estimates for filling up 
part of the said Bay, with the requisite strengthening of the shore and 
the construction of indispensable installations for commodious and safe 
mooring and anchoring of vessels. 

The total ——_ of earth required for filling up the Bay is about 15,000,000 cubic 
metres, to over 2,600,000 square metres of the Bay’s expanse, the greatest 
depth V4. 6 Saiane, 

The extent of the shore to be strengthened is about 4000 lineal metres. 

he term within which the projects and estimates are to be submitted is fixed for 
not later than the 1/14th October, 1906. 

Three page 2 - ye awarded for projects pas of by the Jury, the first being 
Rs. 10,000, the second Rs. 8000, and the third In addition to this, of the 
projects for which premiums have not been awarded, the Executive Committee 
reserves itself the right of acquiring one or several of these projects submitted to 
Competition, against the payment of Rs, 2000. for each project. 

Persons wishing to passiotpabe in the Competition can apply for detailed conditions 
of the Competition in writing or by wire to the Executive po at ond 

Address for Letters: Baku. The Executive Committee for converting part of 
the Bibi-Eibat Bay for the production of naphtha. 


TELEGRAPHIC ADDRESS: Baku, Ikbeb. ~ D 79) 





C. H. TAYLOR & SON, L= 


Gyolops Foundry, LEEDS. 
IRON FOUNDERS. 


speciality: HYDRAULIC RAMS & CYLINDERS, 


Cast Vertically up to 30 ft. long. 





GENERAL CASTINGS up to I5 Tons. 


RANGE & MORGAN, 








Makers of every description of 


BRASS WORK 


USED BY 


Marine Engineers. 


WHITEFIELD BRASS WORKS, 


GOVAN, GLASGOW. ~ a 














HEENAN & FRO 


WORCESTER. 


Telegrams: ‘‘HEENAN, WORCESTER.” 


DE, LTD. 


Telephone = 21, WORCESTER. 





COMPLETE 


Haulage Installations 





For ENDLESS ROPE and for 


MAIN TAIL ROPE HAULAGE. 


ae 


Colliery Plant, Rallway Wagons, 
General Engineering. 


BRIDGES & ROOFS. — NEWTON HEATH IRONWORKS, MANCHESTER. °°! 
DESTRUCTOR DEPARTMENT.§ 4, CHAPEL WALKS, MANCHESTER. 
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|r'o UsEBRrs or NMEOTORS. 
PROTECT YOUR MOTORS BY USING N. C.S. MOTOR. GAUCES. 


= 23)- 


THIS DAY FORTNIGHT. 


























N.C 


HIGH-SPEED gy DRILLING a: 


From 
MAGHINE | 
9 3 / “ 
SPEEDY AND P 
; Ou Mr sv 
List 


To drill holes up to } in. : ACCURATE. 
diameter, having overhead 3 my 

motion, consisting of one shaft, 
two hangers, one fast and one 
loose pulley, three-step cone to 3 
aa cone on machine, and SEE OUR ADVERTISEMENT 
positive belt striker. 





rm mo 4 











The Table is constructed in two 
parts, and provided with tray to 


Pete mesa wil ie NALDER BROS. & THOMPSON, Ltp. 


and finished, and guaranteed to 34, Queen Street, LONDON, E.C. 


give absolute satisfaction. 


Telegrams : ‘“‘Occlude, London.” Telephone: 124 and 161, ne 





Height. of machine over all, 
5 ft. by 2 ft. 


Floor space occupied, 4 ft. by ( t 
‘ ul 


CARRON COMPANY also 
manufacture— 


Steam Hammers, C—) 

Mortising Machines, 

Band Saws, 

Saw Benches, 7803 
@ i Lathes, 

Stamped Forgings, 

Ships’ Fittings, &c., &c. 












eROWW, GEARS OF EVERY DESCRIPTION. 


2° Huvocenae “Y WORM and BEVEL GEARS a Speciality. 
Q GEAR-woRKs & RAWHIDE PINIONS. REDUCTION GEAR CASES. 
= = SHORTEST DELIVERY.+ - = « 


+ » HIGHEST WORKMANSHIP. 
Telegrams: “ Guanine.” ae Telephone : No, 90. 


DELIVERY COMPLETE or CUTTING ONLY 









Prices and Particulars on 
application to— 


Carron Company, 


(Engineering Department), ; 
CARRON, STIRLINGSHIRE 
Incorporated by Royal Charter, 1773. 






Teleg., ESTO, FALKIRK. 


Showrooms— z : r 
53, Oswald Street, Glasgow. —s ga a 8S 6000 
- ¢ 


he JOHN G. KINCAID & C2: 
AB ERCOR N 3 ” POWEaPaE? Goa srdinies ty ae 































High Speed Engines and" a ae, “ae” 
Centrifugal Pumps. Saas a... 


TROPICAL CLIMATES AND 
SHALLOW WATER 
NAVIGATION, 


Engines suitable for Dynamo, Ventilating and 
Forced Draught purposes. 















-_ <1 


Centrifugal. Pumps adapted for Circulating, 
Dock and similar uses. 


Makers of 
CONDENSING PLANTS 


SCREW STEERING 
GEARS. 


a — 


ABERGORN ENGINE WORKS, 


Queen’s Road, BELFAST. 


Telegrams :—‘‘ ENGINES, BELFAST.” 7970 











Chadburn’s (Ship) Telegraph Co.Ltd. } 
CHADBURN&SON, 


PATENT -“ DUPLEX-GONG”- “TELBGRAPHS, 
“ Latest Improved” Engine Telegraph, =~ 

ite fin HAND REPLY. * 

ON BRIDGE | Also ENGINE AUTOMATIO REPLY. 

(Pointer Showing on aa + 4 Dial pros working Ahead or 

INDICATOR LN (= “ DUPLEX a... aa TONE tor AHEAD 

ENGINE ROOM. SHRILL TONE for ASTERN. 

Tachometer— Revolution Jeti. Showing ot at a Glance the Number of 

per Minute. 
STEERING, “LOOK-OUT,” & DOCKING TELEGRAPHS. 
. Sous Prorarerons anp MANUFACTURERS OF 7768 


_ BASSNETT’S PATENT SOUNDER. 


Latest Patent No. 24,916, Dec. 28th, 1898. NONE OTHER GENUINE 
Bisa Works: Cyprus Rd,, Bootle, | **yuse"* 14, Waterloo Rd., Liverpool | 


GLASGOW : 4, Finnieston Quay. - LONDON: 4, Lloyds Avenue. ~ 











BRIDGE TRANSMITTER 
With Hand Reply and 
Automatic Telltale. 
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LF-OILING 


SHEAVES. 


PATENT. 
Supplied to. . 


His Majesty's Dockyards 





and all the leading . . 


RAILWAYS, 


ETC., 


SHIPBUILDERS, 
SHIPOWNERS, 


DOCKYARDS, 
STEVEDORES, 


AT HOME AND ABROAD. 


MACFARLANE & REID’S: 


WILLIAM REID & CO., 


AND 


24, DEAN STREET, 
NEWCASTLE-ON-TYNE. 


112, FENCHURCH STREET, 


LONDON, E.C. 


1 


Works: HALIFAX. 











The oldest and largest establish- 
ment for the construction of 


WIRE ROPEWAYS. 


Telpher 


Lines, | 
Rope and Chain Haulage for Mines, Monorail- 
Conveyors, Gantries for Shipbuilding. 


Adolf Bleichert & Co., 


16, Cheapside, LONDON, E.C. 
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JOSHUA BUCKTON 


& CO LTD 


LEEDS 


MACHINE 


TOOLS 


SAWS 


6-FOOT 
DIAMETER 
ENGINE 
OR 
MOTOR 
DRIVE 


TESTING 
MACHINES 





7169 









THE VAUXHALL and 


West Hydraulic 











.CROWN AGENTS tor 


the COLONIES, 
&c. . 


@ * 
Engineering Co., L‘ 
i) ss 
23, COLLECE HILL, LONDON, E.C. 
CONTRACTORS TO THE MANUFACTURERS OF— 
GOVERNMENTS OF— PUMPS 
GREAT BRITAIN bai 
INDIA PRESSES 
GERMANY 5+ 
FRANOE ACCUMULATORS 
RUSSIA INTENSIFIERS 
ITALY jeer 
-SPAIN HIGH GRADE | 
BELGIUM HYDRAULIC PLANT 
SWITZERLAND for Arsenals,. 
HOLLAND . Explosives and 
JAPAN Ordnance Factories, 
CHILI Railway Shops, 


Engineering Works, — 
Electrical Manu- 
facturing Works. 


738 
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DUSSELDORE. 
Makers of the Most Up-to-Date 


GOVERNOR 


for Steam, Gas and Oil Engines. 
Steam and Water Turbines. 





UNSURPASSED SENSITIVENESS. 
UNSURPASSED UNIFORMITY. 





PNEUMATIC TOOLS. 


Complete Installations. 





Great Britain and Colonies 


C. CAMPART, *™ "tonpon, rc. 


Telegrams: ‘‘ OkCAMPART, LONDON.” _ ene. 3497, CENTRAL. 


18,000 Sold. 


GREATEST FACILITY FOR ADJUSTMENT. 
For Speed Variations up to and above 200 %. 
Hammers, Riveters, Drills and Hoists. 


All enquiries should be addressed to our Sole Representative for 
FINSBURY STREET, : 


HARTUNG, KUHN a Co: 





7806 














Light Draft Stern Wheel Steamers. 
Ocean Cable Steamers. 
Gold Dredgers. 


Telegrams : 
* LOBNITZ, 
RENFREW.” 


7850 













Specialities: 


SAND PUMPS, FLOATING GRANES, DREDGERS. 
ROCK EXCAVATION UNDER WATER WITHOUT EXPLOSIVES. 














GOCHRAN M.I.P. BOILERS. 


Central Uptake. 


Patent Vertical Multitubular, 















































ANNAN, SCOTLAND. 








COCHRAN & CO., ANNAN, LD,, 


COMPOSITION 


aoe yap — — pony &e., A 


Of steam TT WILL 1 AT ONCE ce AHOW A LEAK 
Por CANNOT CATCH OR COMMUNICATE FIRE. 
Used in H.M. Dockyards, Arsenals ; also by 

principal Railway and Dock Co.'s. 
ae ee a ate SeEys een 


LEROY» : qa 


| F. LEROY & CO., 
20, Gray St., Commercial Rd., Londen, E.” 


Also at MANCHESTER. 170 





REGISTERED TRADE } MARK. 


Telegrams: PULLEYS, GLoucustzr. Telephone: 85. Manufacturers of 


PATENT FURNACES for STEAM BOILERS. 
Wess, Peet & Go., 
Engineers 


Weereats Inon Works, 
Makers or GLOUCESTER. 


WROUGHT AND CAST-IRON PULLEYS. 
SHAF TING. 
COUPLINGS, GEARING, PLUMMER 
BLOCK6, SWIVEL BEARING, WALL 
BOXES, HANGERS. 


SLATE WORKING MACHINERY. 
ed 
Estimates free for all classes of work. 


~~? CATALOGUES POST FREE ON APPLICATION, - 












AND" HANDYSIDE & CL! 


104, Queen Victoria St., 


LONDON, 


Britannia Works, | 


DERBY. 


Managing Director, | 


_ A. BUCHANAN, MICE, 








HULL AND BARNSLEY RAILWAY. SWING BRIDGE OVER RIVER OUSE. 


Length, 250 ft. Width, 25 ft. Swinging Weight, 530 Tons approx. 7964 











| -FREDK BRABY«¢ Cr. 


FITZROY WORKS 
35210364 EUSTON RD’ 
sie i 





WROUGHT-IRON PLATE WORK OF ALMOST EVERY (- BESORIPTION,,_ ; 
; GALVANIZED OR UNGALVANIZED, UNDERTAKEN, 
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~ THE IDEAL VALVE 


FoR 


STEAM TURBINES. 
HOPKINSON’S 


PATENT 


CENTRE 
PRESSURE 
STOP 
VALVE. 


With SHELTERED VALVE and SEAT. 
OF ‘“‘PLATNAM” METAL for Super-» 
heated Steam. 

Can be worked partly Open without 
Cutting Seats. 7399 


LARGE STOCKS KEPT ror QUICK DELIVERY. 
Write for Lists. 








y|PAPER, CLOTH, 





CARBORUNDUM 


WHEELS 


WILL SAVE YOU MONEY IN YOUR GRINDING ROOM. 


ras 
CUT FASTER, 
LAST LONGER, ana 
are MORE ECONOMICAL 


TO USE THAN ANY OTHER ABRASIVE. 





CARBORUN DUM 


—— IS MADE INTO —— 
HONES, 
RUBBING BRICKS, DISCS, GRAINS, 
POWDERS & SHARPENING STONES. 





SEND FOR CATALOGUE AND DISCOUNTS. 


|Tue CaRBoRUNDUM COMPANY, 


27, Chancery Lane, LONDON, W.C. 











The name 


“KALAMAZOO” 


on Railway Supplies is a 
guarantee of superior 
quality, and is backed by 
an experience 


sin, 6 ne =. n of twenty-five’ years. 


A complete line of 


© Hand Cars, 
Push Cars, Motor 
’ Inspection Cars, . 
. = Motor Inspection{Car. 
Velocipedes, 
Track Jacks, Rail Drills, 
Levels, Gauges, 


and other Appliances for Track 
Construction and Maintenance is 
illustrated in our Catalogue, 
which will be mailed and prices 
quoted upon application to— 


KALAMAZOO? | 
RAILWAY SUPPLY Oo. 


Manufacturers, EA. 


Kalamazoo, Michigan, U.S.A.’ "7 


No. ~ Velocipede. 


No. 122Velocipede. 


CHARLES CHURCHILL & C0., Ld. 


| 


ENGINEERS, &c., 
Sole Agents it 


THE “BRADFORD” LATHE, 


Made in 10 Sizes :— 
7, 8, 9, 104, 124, 14, 15, 16, 18, and 2I in. centres. 
VARIOUS LENGTH BEDS. 


HEAVY, POWERFUL and RIGID. 


SEND FOR PRICES AND PARTICULARS. 


We undertake SPECIAL and INTRICATE WORK 
at our NEW and LARGE ENGINEERING WORKS at 
MANCHESTER. 


LONDON: 9 to 15, Leonard St.,E.C. BIRMINGHAM: 2 to10, Albert St. 
MANCHESTER: 2, Oharlotte St., Mosley St. GLASGOW: 9toll, Wellington St. 














NEWCASTLE-ON-TYNE: Albion Buildings, St. James Street. 7 
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What the HANDY MAN 
isto IMPERIAL DEFENCE, 


THE “VALIANT” PUMP 
; is te 

, THE ENGINEER, 
THE CONTRACTOR, 
THE MINER, 
THE PROSPECTOR, 
THE PLANTER. 


SIMPLE—PORTABLE—STRONG. 


Delivers 5000 gallons per hour to a height of 150 ft., and can 
be carried by four men over rough country without roads. 


Supplied to H.M. WAR OFFICE for Water Supply to TROOPS 


“Vallant” Sam Pomp being cared 








“Valiant” Steam Pum 1) 
wrought-iron mee 
"Write for 1” Pamphlet, 
giving oe photos and 
gures. 


in SOUTH AFRICA. 
LARGE SIZES NOW MADE. 


MERRYWEATHER & SONS, 


63, LONG ACRE, LONDON, W.C. Works: GREENWICH. 


“STAR’® ENGINE 
INDICATOR. 


Price ot full au on cain to— 


STAR BRASS MFC. CO. 


(GREEN & BOULDING, Ltd.), 
28, NEW BRIDGE STREET, 
LONDON, E.0. 


CLAYTON, HOWLETT & CO.’S 
BRICK & TILE Macuimmey. 


London Office : 
28, Victoria Street, 
Westminster, S.W. 


7693 














Telephone: 12455, Central. 
Telegrams: Temperature, London. 














CATALOGUES 
oN 
APPLICATION. 





7719 


THE BRIGHTSIDE FOUNDRY & ENCINEERING CO., LTD., 


Wicker Works, 8 


Telegrams: ‘‘BRICKPRESS, LONDON.” “CASTINGS, SHEFFIELD.” 


GRAFTON & CO. . 


CONTRACTORS TO H.M. GOVERNMENT. 
CYCLOPS WORKS, 


BEDFORD. 





a 
Grafton, Bedford. 





lilustrated Descriptive Price List free on — 


The ONLY BRITISH STEAM ORANE used in the 


q us 
| ee 
\~ 


They tell you what’s going on in 
the Boiler House. 


A faithful and untiring servant 
aca nals for dyes eed and Night. 


WRITE FOR CATALOGUE *4E 3.7” 


Grospy STEAM Gace AND » Vaye Co., 
147, Queen Victoria Street, LONDON, E.C. 


7856 











THM... 


Caledonian sutttee & — to 











BUILDERS OF " PRESTON, 
PASSENGER & CARGO| as 
steauces, fea ~| Lancashire. 
LIGHT DRAUGHT ) jou 
STEAMERS, ‘ : 
PADDLE AND SCREW poms 
ENGINES & BOILERS, PRESTON. 
HOPPER BARGES, National Telephone No.— 
PUMPS, WINCHES, 126, PRESTON. 
&e. —_—— 
CONTRACTORS TO 7805 


The Admiralty, Board of Trade, and Irish Lights Commissioners. 


PATENT 
ELASTIC CLUTCH 
OR COUPLING. 


Upwards of 


200,000 HP. 
Successfully at Work. 


SUITABLE FOR HIGH 
_ OR LOW SPEEDS. 


Sole Makers: 


Cowlishaw, Walker & Co., 








PARIS & GLASGOW EXHIBITIONS. 








Limited, 7370 
ETRURIA, STOKE-ON-TRENT 
G 
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FORCED-DRAUGHT FANS of all descriptions. 
LUUNGSTROM CONDENSERS 


SAVE WEIGHT AND SPACE. 


SHALLOW-DRAUGHT VESSELS ano 
LAUNCHES of all types. 


SIMPSON, STRIGKLAND & CO., Lo. 


DARTMOUTH, spneranvd. 1 


JOHN OAKEY & SONS, Ltd. 


GENUINE EMERY, _ EMERY WHEELS 
EMERY CLOTH, For all Purposes. 
Wellington Mills, GLASS & FLINT PAPERS, 
WESTMINSTER BRIDGE ROAD, BLACK Tr A D, &o. 


aa NEGRETTI & ZAMBRA'S 


SURVEYORS’ & MINING ENGINEERS’ 






























THEODOLITES, LEVELS, 
MINING DIALS, 
ALTITUDE ANEROID BAROMETERS, 
DRAWING INSTRUMENTS AND 
MATERIALS, 


THE BRUNTON PEARSE MINE TRANSIT. 
Sole Agents for 
BOURDON’S (Own Make) STEAM GAUGES. 


IMlustrated Price List free 
on application. Od 1797 


38, HOLBORN VIADUCT, E.C. 


Telephone ; 583, Holborn. 
45, ConnmiLL, E.O. 122, Reexnt Sr., W. 











SOLE AGENTS FOR 
sisi Ritchie’s Patent Liquid Compasses. 


DOUBLE-FACED 


VALVES. 


















7872 


ALL SIZES IN VERTICAL OR HORIZONTAL FORM. 
ACCESSIBLE WHEN 


LONDON OFFICE : 


W. C. HOLMES & CO., 
Westminster Chambers, 


Instruments a Outfits ||. 


CHAINS, SCALES, STAVES, &c., &c. || |= 


Baker's Rotary Pressure Blowers and Exhausters, 


WITH ALL THE LATEST IMPROVEMENTS. 










g 


For Cupolaa, 












: ADOPTED 
BY HLM. INDIAN 
i COVERNMENT. 


CAST & DROP 
FORCED 
Fee STEEL 
i. => —~SPANNERS 


STEEL, IRON & BRASS CASTINGS, TOOL STEEL, FILES, FORGINGS, BESSEMER BARS, &c, 


BAKER BLOWER ENGINEERING CO., staniy st., wicker, SHEFFIELD, 


Suecessors to SAVILE STREET FOUNDRY & ENGINEERING CO., Ltd. 1157 


"DAW COMPRESSORS 


Blowing Engines. 
Any Type. Aay Pressure. 
pris 






























Any Size. 


NET? «arn oF 
- we 


\§ 
wee 


1N\ $ 
sy” 


os 
en Pad 


OF puis 


yore P 
| 


EOONOMY. 


EC. 

















HIGHEST EFFIOIENOCY. @REATEST 
Catalogues and Prices en Application. 





A. & Z. DAW, 141, Queen Victoria st., LONDON, 


Telegraphic Address: ‘‘GULDNES, LONDON.” 














ROB" MIDDLETON, 


HYDRAULIC ENGINEER, 
SHEEPSCAR FOUNDRY, 


LEEDS, 
ENGLAND. 
A B C and Lieber’s 








Telegraphic Codes used. & o HYDRAULIC 
LONDON AGENT: yy Eg PRESSES, 
E. C. AMOS, Y 7 PUMPS 
wanna QS 
TELPH. : 6438, Bank. QS < CRAN ES, 
== cs CAPSTANS, 
Q g* ACCUMULATORS, 
@ ---__ INTENSIFIERS, 
g 7508 





LEATHERS, &c., &c. 





UNDER PRESSURE. 


i, Victoria St., &.W. 
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SPECIALITY :— 
Plain, Tapping, 
RADIALS, "222% 
a Full Universal. 





84 in. FULL UNIVERSAL MACHINE. 
WitH PATENT BALANCING MOTION TO SPINDLE. 


D. MITCHELL & CO., Ltd., 


KEIGHLEY, YORKS. 


Telegrams: TOOLS, KEIGHLEY. 


6814 


ON WAR OFFICE & INDIA OFFICE LISTS. 














Westinghouse Gas Engines and Generators, 
Heysham Harbour, Midland Railway. 


Westinghouse 


Gas Engines 


are Vértical, Multieylinder and enclosed, 
and may be operated with either 
Illuminating, Producer, 
Blast-furnace, or Coke-oven Gas. 


Suitable for all classes of service. 


Parallel operation of Direct-coupled Alternators guaranteed. 


Perfect Speed Regulation, 


Prompt Delivery of Standard Sizes. 
The 


5826 


British Westinghouse Electric & Mfg. Co., Ltd., 


London and Manchester. 











LA FILOTECNICA. 


Ing. A. Salmoiraghi & C., 
MILANO, ITALY. 








Manufacturers of 


» SURVEYING 
INSTRUMENTS 

















No 
SAS 
THEODOLITES, Fhe , 
a € RS Ce 
LEVELS - SQUARES, we 
SEXTANTS. On 
Admiralty 
: Mining Instruments. i. 
Drawing Instruments. ae 
1, 
; APPARATUS FOR TESTING Leadenhall 
Street, | 
CEMENTS AND HYDRAULIC MORTARS. LOnDOH 
L 7655 





Catalogues free on demand. TO | 


















KIRKALDY'S 


Compactum 
Patented 





CVAPORATOR 











Tele,: “* COMPACTUM, LONDON,” 


Tel, No, 1223, Avenue, 
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= STEAM CRANES, 
See Company OF OC anG, Ltd. | ay. OVERHEAD ELECTRIC. CRANES 


23, ROYAL EXCHANGE SQUARE, GLASGOW. 


EGTASLISHED 1372. 
Works: HALLSIDE, NEWTON & BLOCITAIRN, GLASGOIV. 
Flead Office: 23, ROYAL EXCHANGE SQUARE, GLASGOW’. 
London Office: 4 MINCING LANE, E£.C. 











Contractors to British Admiralty, War Department, and 
Foreign and Colonial Governments. 

















MANUFACTURERS OF 


Mild Steel Plates, Angles, &c, 


For Ships, Boiler and Bridge Building, Angles, Zed Bars, Tees, and all forms of 
Sectional Bars required for constructive purposes. 


eee 


CASTINGS of all kinds and largest sizes for Ship Stems, 
Stern Posts, Rudders, &c. 


FORGINGS of every description. LONDON 
AXLES of highest quality, to meet requirements of Home HENRY J (01 ES CRANE WORKS Derb 
and Colonial Railways. 7370 ‘ 


TYRES.—Locomotive Carriage and Wagon, to all re- 
quirements. 


The Griffin Mill | 4S" 


conomical, 


— MANUFACTURED OF THE — : ti! A iz Simple in 
4 <i)! 5 Construction. 


BRADLEY PULVERIZzaR Co., | ero ees Easy, to Repair. 
87 WALBROOK, ee i doting — replaced without 
London. E.C. a YG. Ly 4 ae ey isturbing the 
Telographlc, Address: « EQUESTRIAN, Lowpon.” E \ j; = —* oN I a “im, , 
Specially adapted for the fine pulverization of * wz = ra ges Pon > r 
PORTLAND CEMENTS, = BSS Ae ; 
PHOSPHATE ROOK, 
COAL, OOKE, 
GOLD QUARTZ, ere 
ORES of all kinds. — sus} About 400 BOILERS 
Full Particulars on Application. || supplied to the 


EN@LISH ray) 
ADMIRALTY ; oo Telegraphic Address: 
**MUMFORD, COLCHESTER.” 









































First-Class 
TORPEDO 
BOATS and 
VEDETTE 
BOATS. 


LOCOMOTIVES ~« 


of various Sizes with all the latest improvements ready for Immediate De- 


livery. Engines specially designed for every requirement and gauge. Culver Streat Works, COLCHESTER.” 


Full particulars on Application. Telegrams: “PECKETT, BRISTOL.” 
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DOUBLE HELICAL TOOTH WHEELS. 


Bevel or Spur Gear from 3in. to 20ft. diameter. 
MADE BY SPECIAL 


MACHINERY. 


ADVANTAGES over ORDINARY GEARING. 
Stronger Tooth. 
More Bearing Surface on Tooth. 
Less Pressure on Collar of 
s. 







Journal 


. > veer ll S Smoother Work. 
: ISS i Greater durability 


——————————————— —_ 1 02 


STRAIGHT TOOTH WHEELS CUT OR MOULDED BY MACHINERY. 6798 


WILLIAM WHITTAKER & SONS, Engineers, &., OLDHAM. 


CLIFTON «& WADDELL, 


Machine Tool Makers, JOHNSTONE, near GLASGOW. 


J - s BN 


















b 


a 





os 


PATENT FLUSH-SIDE SAWING MACHINE FOR STEEL FOUNDERS. 


Comentees to to ey ne a oe 

BELTING 
QUALITY IS OUR FIRST CONSIDERATION. 
just laid down extensive plant, and are now in a position to 
% W. & O. GILMOUR, 

EDINBURGH. 

and BRIDGE’S 

CLUTCHES 

HA OLING 

25,000 HORSE POWER 

200 Page Work 

DAVID BRIDGE & C0. 


Made from 
or over EIGHTY YEARS we have been makers of Leather 
~ supply Oak Tanned Leather Belting at as reasonable a price as is 
J 
Machine Belt Manufacturers, 
PATENT 
and 
an 
GEARING 
SUPPLIED DURING THE 
FREE. 
ENGINEER'NG WORKS, 
35, Queen Victoria 
R.¢. 














ywewwuwee 
vyvvervy 





4 
% 


Fe ee ee ee ee ee ee eee eee ee 








rTwyeyeeewwewVVNVYYYVYVYVYYVYYYYYYYVTYTY?TY!Y 
YY wewewewevewee 


7580 





144.4444444444.444444.4444444444444444444A4 








Pure Oak Tanned Leather. 
Belting, but owing to the present demands of trade we have 
%*y, consistent with first-class goods. yp 
if 
F & 
St. John’s Hill, & 
HEYWOOD 
FRICTION 
COMPLETE 
PLANTS. 
LAST FEW MONTHS. 
Patentees and Sole Makers: 
Castleton,Manchester. 





St., 
407¢ 





ELECTRIC 


Ask for 
Catalogue “E 2.” 


All our Cables are now made to the 
Standards of the Cable Makers’ Association, 
of which we are members. 


JOHNSON & PHILLIPS, Lp. 


VICTORIA WORKS, CHARLTON, S.O. KENT, 


— AND — 


14, UNION COURT, LONDON, E.C. 


7548 





——— 


_ “Beacon” 
Gauvce GLASSES 


GUILBERT-MARTIN, 9, Edmund Piace, 


Aldersgate, LONDON, E.C. 





—_— 
——— 





Shewing through the water a broad, 
rich, red line, thus rendering the level 
very distinct. A large stock always 
on hand, 


Telephone : 
2799, CENTRAL, 


teat” TEA” Mam 


Tel. Address: 
PHOTOPHORE, LONDON. 


For high pressure and to withstand 
| extreme variations of temperature. 
Are not affected by the action of chemi- 
cals in boiler, nor by draughts or sea- 
spray. The ends donotcorrode. 7267 


VERTICAL 
BOILERS 


Of the Highest Class a Speciality. 


PROMPT DELIVERY. MANY SIZES IN STOOK. 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT, 


CLAYTON, SON & CO., Li» 


Gauce GLASSES 




















City Boiler Works, LEEDS. 
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WE MANUFACTURE 


High and Low Tension 


SWITCHGEAR 


MEASURING INSTRUMENTS, 
CIRCUIT BREAKERS, 
DISTRIBUTION BOARDS, 
TELEGRAPH INSTRUMENTS. 


+e SPAGNOLETTI<« 


GOLDHAWK WoRKSs, LONDON, W. 
ee ee 



























THE BROWN HOISTING MACHINERY CoO., 


CLEVELAND, OHIO, U.S.A. 


OELANWEIS or arr DESCRIPTIONS. 











ee ee 
| Se A ae 





nn 


ECONOMY 
in BOILER FEED 


INTERCHANGEABLE 





VALVE BOXES 


CAN BE CHANGED 










INSTANTLY. 
CURT Bs 
FLOOR SPACE. 

TOCK SIZES 

4” x1t’x3’ 

iy MEAT i 
5 >>, ADVANTAGES. 4°,x2 <> 
Sa) pape 
at > ” x 28" x 4” 
a PRICE "x x4” 

) r REASONABLE. 7 34-5 
4 TT Re ee 





PHCENIX oe WORKS, 6783 


~ Ware ~ , > 
LANE, [> = 
LONDON, E 


Jd 








AIR COMPRESSORS 


FOR ALL PURPOSES. 


PATENT HYDRAULIC 
WORKING VALVES 


Now Replacing all other Types. 
Thousands in Use, 
POSITIVE IN ACTION. 
NO LUBRICATION. FEW REPAIRS. 
ALL PARTS INTERCHANGEABLE. 7350 





eae 


ae a oe 








Electric: 
Steam ‘ 





lien 








Hand | 


il 
SHUNTING 
Cranes with a wide experience of their working 
and maintenance on large ocontraots, &o. 


PERMANENT WAY 
.'. IF YOU WANT A MODERN CRANE FOR UP-TO-DATE WORK, 


PONTOON AND FLOATING 
APPLY TO 


ISLES eg, 


Lists on application to the Makers— 
PORTABLE ROAD & RAILY. 
LOADING SHED & WHIPPING 
: ISLES, STANNINGLEY. Nat. Tel.: 45, STANNINGLEY. 8215 
+m eee 


CEORCE Stl SCOTT & SON (LONDON), LTD., cuits, » 
a Schaffer & Budenbersg, Lz. 


( HIGH SPEED PEDESTAL i I 
OVERHEAD TRAVELLING \ 
Whitworth Street, MANCHESTER. 














HIGH SPEED WAREHOUSE 
(OWERHEAD TRAVELLING 
POWER DRIVEN CRANES AND OTHER MACHINERY, &c. 
77a, Queen Victoria St., London, E.C. 5, Wellington Street, Glasgow. 
With STEEL piston. 


ll 
We combine a long record In In manufacturing 
With double-wound springs 


» ( 








Well made and carefully 
adjusted to ensure 


PERFECT 
ACCURACY. 


with ball joint. 
With renewable cylinaer in 
ard metal. 
With spiral drum 
spting. 








THOMPSON 
INDICATOR, 
19006 Pattern. 
— with 


” e 
we i in. ‘diam. ‘drum for speeds - to 1399 oes a min. 


= 


Special Seen - Ba: as aid sites and extra atin parallel aiitaen a. ‘ou Engines. 
rss Pattern, with two or three pistons and special detent, for Diese! Engines. 6 


sq. in. area piston for steam pressures up to 280 Ib. 














a 





JUNE 29, 1906. ] 


‘ 


ENGINEERING. 





19 

















Operated 
Entirely 












All Communications to 
35, GREAT ST. HELEN'S, LONDON, E.O. 


a BUFFALO” INJECTOR, 


Seer Class A lifts 24 ft. 
Class B lifts 12 ft, 





Send for 


2 es ~cuant Gee Se leutons 





LOEWE 





MACHINE TOOLS, 


SMALL 


TOOLS, 
GAUGES, 


NORTON GRINDERS, -. 
THRUST BEARINGS, 
BALL BEARINGS, 
STEEL BALLS, &c. 





Lupw. LorwE & Co., LTp., 
Farringdon Rd. (opp. 105), Clerkenwell, 





=i. Cc. 


LONDON 












THE. 


FLINN STEAM TRAP 


(Differential Principle). 


INLET 




















FOR 


AIR OR 











OUTLET 





DRAINING 





STEAM PIPES 


HEATERS 


COILS—STILLS, 
STEAM JACKETED KETTLES 
BOILERS AND PANS 
PAPER MACHINE CYLINDERS 
DRYING CYLINDERS 
SIZING MACHINES 
STEAM PRESSES 
VULCANIZERS 
STEAM SEPARATORS 
ENGINE CYLINDERS 
JACKETED CYLINDERS 


AIR OR GAS PIPES 
&o., &o. 


Sole Manufacturers— 


JOHN MARSDEN & SON, 


188, Regent Rd., 


LIVERPOOL. 
—— 6833 
Telegrams; 
** Brazen, 
Liverpool.” 


Telephones : 
** Bootle 41 and 
Bootle 541.” 


HULBURD’S NEW 


DOUBLE GAUGE FRAME 


As shown, consists of two independent sets of cocks in 

the space of one, with separate passages to boiler, and 

actuated by only two handles with straight- -way plugs, 
Asbestos-packed, that cannot “jam. 


WITH HULBURD’S Patent CARTRIDGE CASES, for 
holding the Gauge Glasses, by which a broken 
tube, with all fragments, can be removed and 
replaced in Two Minutes. 


- mn, NOTE REFRACTION EFFECT OF SLOTTED DIAL SHOWING 









WATER LEVEL. 





THE 


HULBURD ENGINEERING 6O., 


CONTRACTORS TO H.M. GOVERNMENT, 
BRASSFOUNDERS anpd COPPERSMITHS, 759° 


150, LEADENHALL STREET, E.C. 

















SOOO OOOO OOM ooo OCOD Oe 


urlosibies. .. 


They didn't know anything better 
in the old days than a sundial to tell 
the time by. The man, however, 
who would, to-day, “swop”’ his 
chronometer for a sundial, except 
as a curiosity, ought to be taken care 
of by his friends. 


In the same way, thousands of 
workmen stand, daily, in front of that 
out-of-date curiosity—the ordinary 
glass-tube water gauge—with nothing 
but a thin glass between them and 
disaster. Substitute a Klinger’s Reflex 
Gauge, however, and they will never 
trust to the old style again. There is 
no glass tubing in this gauge. The 
whole thing is of metal, with the 
exception of the thick prismatic glass 
front, behind which the water shows 
black, while the steam space looks 
like silver. 

RICHARD KLINGER ®& CO., 
66, Fenchurch Street, London, 
are the Patentees 
and Manufacturers. 

ASK FOR PAMPHLET “G.G.” 


Telefe fel= T=) 


a[utalate 


ooo ooo ooo ooo 


Ss 
fats] 


efatet=ta] 





[afafatafa(=fulujaj=j=jayajafej=j=l=) 


the YORKSHIRE PATENT STEAM WAGON 60. 


Branch of Deighton’s Patent Flue and Tube Go., Litd., 
Telegrams: Motor, Leeds. Telephone ; No. 1674. HUNSLET, LEEDS. 





































WELLS’ “ UNBREAKABLE ” 


LAMPS « OIL FEEDERS. 


OVER TWO MILLION SOLD. 


HORIZONTAL 
OIL FEEDERS 
With Valves & Brass Tops. 
me 1, {bint 7s. - ies 
No. la, } pint, 33a. 


No. 3a, 1 pint, | +4 Improved Pattern — at Top, 45. 
iB, 1) pints, 54s, per jon, 
Also made Sithout valve. Also = ‘without ler. 


Wells’ Engineers’ Hand Lamps 


For Kerosene, Petroleum or Paraffine, 
Over 100,000 Sold of this 
Pattern alone. 

No. 4, pint, 18s. per dozen. 

No. a, w 27s. ” 


MOULDERS’ LAMP. 


The of this makes it 
ally rultable for foundry uae 
It burns petroleum or 


ites 8 ais. Say 
or co ain Patan Sts. per don 


WELLS’ TORCH LAMPS. 

















erosene. 
No. 5, } Pint, Hook No. 8, as shewn, 
\° agen. 
No, 5a, } Pint, Hook No. 8, as shewn, 
¢ oxen. 
No. Su, 1 Pint, Hook No. 3, as shewn, 
36a. per dozen. 


WELLS ‘woiiiiaau FILE HANDLE. 











gross. No. 2 (63 in. long), 368, 


KETTLE TOROH LAMPS. 
The Miner's Favorite. 
Thousands Sold. 
Used exolusi by De Beers, 
trectGollierien, &. 
Large Flaming Light. 


No. 18, 8 Pinte, 1} in, 
Wick, 4s. 6d. each. 


N 
bul eving te Whokn,@ Pine 












a 


fH 
FL 


i 


and 


WELLS’ LATHE CANS. 


These oil drip cans are Taleee 
with best brass universal fi 


Small size, 6} in. high 
5 in. diam. 


Price 4/9 each. 
a size, 8 in, high 
y 72 in. diam. 
Price 6/3 each. 


WELLS’ OIL GAS GENERATING LAMPS, 


Light from Raveaupe or Petroleum without Wick, 
Smoke, or Smell at_less than One Penny per hour, 


a EF 
i 











LATHE CAN 
IN TWO SIZES « 











Removable Bung Pour. 


Price 6/6 each, 
Made in Gunmetal, 
9/6 each. 






For quickly empty- 





Does not damage the cask. 


Write for complete Fone eh gy e Price Lists, giving a large 
riety of patterns, 


A.C. WELLS&CO.% gi piland Bd LONDON 














Steam en: with Pole Trailer, for carrying Girders, Rails, Structural ironwork, Timber, &c., 





in lengths up to 60 ft. 4753 


Works: damuanin St., Manchester. 
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(.A.HARVEY®CO. 


WROUGHT IRON AND STEEL 


TANKS a CISTERNS 












[—| 
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‘Y - 


LEWISHAM, LONDON. 


aeons $ Telephone: 
“CHEAPER, LONDON.” 28, DEPTFORD. 


WEBB & SON, 


TANNERS, CURRIERS, 
Fellmongers, 


SS GLOVE AND GAITER 
Leather Dressers, 
§ tp 





FIRE 


12 First-Class Medals 
AWARDED. 





Combs Tannery, Stowmarket. 


Price Liats and Terms en application. 





Lubecker Machine & Manufacturing Co. 
90, GREAT ST. HELEN'S, LONDON, E.¢. 





Canals, Earthworks 
juarries. 


EXCAVATORS for Rallwa 
and Chalk 
ity from 50 to 800 cubic metres per hour. 
FLOATING DREDGERS for Sea and River Work 
GOLD DREDGERS. 


EXOAVATORS & DREDGE 
OF ALL DESCRIPTIONS. 6623 
ve. Telegrams: * Plasino, London.” 


Telephone No. 1434, Aven 








Makers, Leicester 
Aoents ror Lonpon, AND SOUTH, ALSO FOR LANCASHIRE: 


George Richards (London), Ld., 31, Finsbury 
Square, E.C.; and 26, Pall Mall, Manchester, 








AUGUSTIN NORMAND & CO. 


Engineers & Shipbuilders, HAVRE (France.) 
NORMAND’S PATENT BOILERS. 


Applied to the “ Forban,” the fastest Torpedo-Boat afloat. 


NORMAND'S PATENT FEED HEATER. 


16 to 20 per cent. Economy of Fuel. 


NORMAND’S PATENT FEED DISTRIBUTING ARRANGEMENT. 
NORMAND’S PATENT FEED-WATER FILTER. 


Adopted by the French and other Governments. 
already fitted with this Filter. 


NORMAND’S PATENT CYLINDER RELIEF VALVES. 


The consumption of fuel in Normand’s Torpedo-Boat Engines, which are fitted with the above appliances, has, in the official 
Government trials, been repeatedly as low as 1.0 Ib. per I.HP. per hour at low speed, and 1.7 Ib. at maximum speed. 
The total weight of Engines, Boilers and Water has been brought down to 36 lbs. per I.HP. 8396 





Over 1,000,000 I.HP, 














100-ton ELECTRIC TRAVERSER for C.S.A. Rys. 


Fig 890. 


ELECTRIC JIB CRANES, 
ELECTRIC TRAVELLERS, 
ELECTRIC CAPSTANS. 


STEAM CRANES, TITANS, COLIATHS, &c. 





SISTOTHERT & PITT, Lr. 


5B A. TE: 
LONDON OFFICE: 53, Victoria Street, S.W. 


Od 6617 
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STOKERS wnderteca Type) 


GUARANTEED TO PRODUCE 


ABSOLUTE SMOKELESSNESS 
GREATEST ECONOMY IN COAL 


UNDER ALL CONDITIONS. 
Over 4000 in Operation. 


UNDERFEED STOKER COMPANY, Lo. 


Coventry House, South Place, LONDON, E.C. oy 


WHITAKER BROTHERS, LTD., 


EOoRSETORTH, LEDs. 




















Sole Makers of Whitaker's 
PATENT 


STEAM 
CRANE 
NAVVIES 


DOUBLE ACTION STEAM HAMMER 
PILE DRIVERS AND STONE 
BREAKERS. 


This Steam Crane Navvy is 
far superior and-handier-than’ ” 
the old cumbersome Navvy. 
They will excavate from 500 
to 1600 cube yards per day, 
according to the nature of 
the excavation and design of 
Machine, 











Over I60 of these 
NAVVIES 
already Sold. 


Telegrams— QUARRIES, LEEDS. 
Code—ABC, Fifth Edition. 


Testimonials and Prices 
on application. 


South African Agents: 
BRIDIE & CO., 
38 and 40, Bree Street. 
P.O. Box 559, Cape Town. 
Agent for Holland and Denmark : 
A. VANG, ENGINEER, 
Hellerup, Copenhagen. 
New Zealand Agent : 
PALMER & CoO., 
23, Victoria St., Wellington, N.Z. 
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“A” DESIGN NAVVY, fitted with 3 sets of Travelling Wheels, Springs, Axleboxes, 
Brakes and Buffers, for Main Line Travelling, as supplied to South African Railways. 


EBA BPA LIA EEO 


Look for Different. Testimonials Every Week. 


NEWLAY & CALVERLEY WIDENING, MIDLAND RAILWAY. 
Conrractor’s Orrics, 93, Lonpow Roan, 81. Atpans, Herts. 
Dear Strs,— 14th February, 1905. 

a We have much pleasure in stating that the 10-Tons Steam Excavator supplied by you in 1902 worked continuously through 
this Contract for about two years and gave great satisfaction. The work being the widening of a deep rock and shale cutting, and very 
awkwardly situated, had to be taken off in several lifts, and on very narrow benchings, and we do not think any other make of Excavator 
would have performed the work so well and expeditiously. The irs to the machine were a ee considering the rough 
nature of the work. Yours fait ully, Yor HENRY LOVATT, Lep., 








HARVEY 
Engineering Co., 
M‘ONIE, HARVEY & C0., im 


Scotland Street Engine Works, 


GLASGOW. 
London Office: 27, Mincing Lane, E.C, 


ESTABLISHED OVER 50 YEARS. 


MAKERS OF ALL KINDS OF 


SUGAR MILLS 


INCLUDING 


PATENT FIVE ROLLER MILLS. 


HARVESZ’S 
PATENT 


Triple-Effet . . 
.. Evaporator 


Now in use in all Sugar Growing Countries 
AND EVERY REQUISITE FOR 


Sugar Plantations. : 


SPECIALTY. 


Sugar Refineries fitted up 
complete for refining all 
classes of Sugar. 








Also Licensees and Makers of the 


Patent Lillie 
Evaporators, 


Under the British Patents of $. Morris Lillie, 


FOR 


Concentrating Solutions of 
every Description. 


HIGH CLASS ENGINES 


OF THE HEAVIEST TYPES. 


MULTITUBULAR, CORNISH 


AND 


LANCASHIRE BOILERS, 
TANKS & WROUGHT IRON 
WORK 
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Mesers. Whitaker Brothers, Ltd., Horsforth, near Leeds. (Signed) James H. Mousley. 


OF EVERY DESCRIPTION. 
D 
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SYDNEY SMITH & SONS, 


ras works, NOTTINGHAM. 


SMITH’S PATENT 


fluctuations of 
pressures from 6 Ib. 
to 800 Ib., and 
considered to be the 
best Instrument for 
ite purpose. 7490 


PRESSURE RECORDER 2 





an / 
, ae _ 
DRIVES DRILLS ree 
without slipping ; the jaws of the Pratt Chuck centre 
the drill and keep it from falling out. Free Booklet. 


THE PRATT CHUCK CO., FRANKFORT, N.Y. 


SELIG, SONNENTHAL & CO., European 
Agents, London, who keep a large stock. 


MODERN BOILER FEEDING 
SPECIALTIES. 
FEED-WATER HEATERS. 


Steam and pps 90 - 












HOT WATER 
our per 





f lt EXRAUST 


T. Suone a Sone, 


London Office: 30, Great St. Helens, E.C. 


ABC 





Telephone : 1434, Avenue, 





AERIAL "ROPE WAYS = sstens 
















a TRIER BROS] 


















SEAMLESS & BRAZED 


) TUBES 
yy FOR BOILERS, CONDENSERS, &c. 
“BATTERY, SELLY OAK.” 7528 





DESIGNED and CONSTRUCTED by 


BULLIVANT & GO., Ltd. 


Ropeways constructed to convey 
from 50 to 2000 tons per day, to trans- 
port materials of every description. 
Over 500 miles of Ropeways erected in 

various parts of the world. 































Iilustrated Pamphlets and all Particulars of 


BULLIVANT & CO., Ltd., 





MAKERS OF 
STEEL WIRE ROPES 
FOR ALL PURPOSES. 7252 


Regd. Office—72, Mark Lane, LONDON, E.C. 


Ropeway on the Thames constructed to carry Coke. Telephone No.: 2110, AVENUE. 


CODES. 


i 


bv 






I 
Telegrams :_‘‘ PENMAN, GLASGOW.” 
Te -PEN MAN & CO 
— me 


Caledonian Boiler Works, 


GLASGow . 
LONDON OFFICE— 


110, CANNON STREET, E.C. 





MAKERS of ALL TYPES of 


Steam Boilers, 


for pressures up to 
250 |b. per square inch. 
AVERAGE OUTPUT:— 


ONE BOILER PER WORKING DAY. 


On Admiralty, War Office and 
India Office Lists. 
CONTRACTORS TO HOME, COLONIAL 
AND FOREIGN COVERNMENTS. 

7873 
Always a number of New 
Steam Boilers ready for 


IMMEDIATE DELIVERY. 
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YOUNGS’ HYDRAULIC “SECURITAS” 


LOCOMOTIVE 
LIFTING JACK, 


WITH TRAVERSING MOTION. 


YOUNGS, 


RYLAND STREET WORKS, 
BIRMINGHAM, 
ENGLAND. 
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WRITE FOR LIST 389. 


JOHN RUSSELL & GO,,L> 


WALSALL. 








ESTABLISHED 18i1. On Admiralty List of Contractors. 









FOR FOR 


CAS, COILS, 
STEAM, CYCLES, 
WATER, MOTORS, 

Ero. 


v 


“LIUBES |" 


Solid: Drawn STEEL TUBES for BOILERS 


and for HYDRAULIC PURPOSES. 


STEEL & IRON FORGINGS 


Trade Mark, 









Specialities, 


BUILT 
CRANK SHAFTS 
FINISHED 
COMPLETE. 


TUNNEL 
SHAFTING 


ROUCK TURNED | 
AND FINISHED | 
COMPLETE WITH 
BOLTS & NUTS. | 





~ KIRKCALDY. SCOTLAND . 














TAYLOR'S PATENT SHUNTING 
“ Reversers,” “ Run-throughs,” “ Fast-looks.” 
USED ON THE CREAT RAILWAYS OF THE WORLD. 
and other Sidings" Doretiment a 
Taylor’s Patent Shunting Lever, — 
29, Ruexnt Sraust, Lonpon, 8. W. 
Telegrams: “ Switches, London.” Tel.: 7200, eu 


LIMITED. 
. PULLEYS, , 


Solid, Split or Spring. 
i Shafting, Bearings, Clutches, and 
Mill Gearing Generally. se 
CAVERSHAM ROAD, READING. 


ELECTRIC or fr AN S 


BELT-DRIVEN 





Telegrams : Macuivznr, Reavtre. 





James Keith & Blackman 


bie 


COMPANY, LTD., 
Farringdon Avenue, 
LONDON, E.C. 
muiteiaite at 
MANCHESTER, GLASGOW, 
LEEDS & BIRMINGHAM. 





Woras : 7563 
TRADE MARK. LONDON & ARBROATH. 


HIGH-SPEED 


ENGINES. 































E. Reader & Sons, L®. 
Phoenix Works, 
NOTTINGHAM. 


LONDON OFFICE: 7272 
5, NEW LONDON ST., E.C. 
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PAINT: “LEETE'S 2 p 

SwIRON WOOD. STONE PAL. ; 

CHEAP ES SHES~ORS ~ SHES ALL 

OUSE FOR SERY2—coveyar™> ), 
12 3. LONDON ROAD. S. £. orp : F N 
ALEX: FINDLAY & 00., Tid, —_ 

STEEL ROOF and BRIDGE BUILDERS, y : 

and STRUCTURAL ENGINEERS. ail tm re 


Specialty: HYDRAULIC PRESSED STEEL TROUCH 


FLOORING for Road & Railway Bridges, Buildings, &0, =? 7 Y¥ ‘ 
AIR ‘ wi STONE 


9, VicTorIA St., LONDON, S.W. 7941 


Passonger Launches, Tugs,|COMPRESSORS. @tak, 4 CHANNELERS. 


Stern- caged Steamers. WRITE FOR | “ - SS ” Telegrams: 


CATALOGUE. SUITABLE FOR USE IN ‘INGERSOLL, LONDON.” 






































COLLIERIES, MINES, QUARRIES. 


Racing and Pleasure Boats of all kinds. 
he Oxford Folding Boat, the best collapsible boat 
for Yachts and Ships. 7647 
Oars, Sculls and all other Boats Fittings E co C O - 


SALTER BROS., oufitths, OXFORD THE INGERSOLL-SERGEANT DRILL CO., THE RAND-DRILL CO., 
114, UEEN VICTORIA STREET, LONDON, E.C. 
ASHTON POP BERLIN, GERMANY : Kaiser Bi. cota 49, PARIS, FRANCE: Rue de la Chausse d’Antin 51. ST. PETERSBURG, RUSSIA: Jonkorskaia, 29. 


Safety & Water Relief Valves, 








MOTOR CAR VALVES, GAUGES, &c. 
Send for List 8a, Post Free. 





ASHTON VALVE CO. 


Hobdell, Way & Go.,Lta, 


68, CRUTCHED FRIARS, 7735 
L.oMWbDowmw. H.C. 


Rast Perry R Road ‘watusereons Id 





To-Da ys Competition 
: demands .. 
To-Day’s Machinery. 


Have you quantities of Tubes to screw and cut? then ovr RAPID GRIP 
MACHINE, as shewn above, is just the one you want. 


It has been expressly designed for dealing with quantities, and results are 


eminently satisfactory; repeat orders prove it. 











FULL PARTICULARS AND PRICES ON APPLICATION, ACCOMPANIED BY OUR 
NEW 80-PAGE CATALOGUE. 


JOSHUA HEAP & CO, L® 


eR ~~ * ASHTON-UNDER-LYNE. 


ATORS, ENG 

















~o 
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CRANE 


— OF ALI TYPYKwEUS. — 














THREE-MOTOR ELECTRIC 


WINDING & HAULING ENCINES. 


OVERHEAD} (CRANE. Old 6431 


SHEERLEGS, SLIPWAYS. 


ALEX. GHAPLIN & GO., GOVAN, GLASCOW. 











> THE ¢ 

: a 
‘@) & %% 
° 


4 ee CHEVALET-BOBY PATENT ° 


HEATER 


DETARTARISER. 


100,000 HF. IN USE. 


WILLIAM BOBY, Sole Maker, 


CONTRACTOR TO THE ADMIRALTY, THE WAR OFFICE and THE CROWN AGENTS FOR THE COLONIES. 
Salisbury House, London Wall, LONDON, E.C. 066) 


ELECTRIC, STEAM, HYDRAULIC, HAND, 
J 


























Brushes being 





fixed in FIXED 
NEUTRAL Position of 
POSITION Brushes with 


Motors run Sparkless 


equally well in Commutation 


EITHER 
Direction of 
Rotation. 


even 


with HEAVY 


Overloads. 


Patent INTERPOLE Type. 








THE 


/YOIS HAWKS LLU OL” sk. 17. Chars Cross Road , Till 


CONDON. WAC 











HARTNESS 
FLAT. TURRET LATHE 


Now built in two sizes: 2} by 24—12 in. — 
and 8 by 86—14 in. swing. Equit pped with 
for either bar or chucking work. 
JONES & LAMSON MACHINE CO., 
“Jubilee Buildings,” 
97, QUEEN VICTORIA STREET, 
LONDON. 7979 











STABLEFORD«2C?L? 
COALVILLE. , 
S of 


Telegrams: 
“* Sea BLEFORD OS 
COALVILLE.” ‘> 





BIBMINGHAM, 
Tel. “Btableford.” T.N. 591. 


















MALLEABLE 


RONSSTEELCASTINGS 


ENGINEERS & | OOLMAKERS 


TO MACHINE CLEAN & BRIGHT 
ALL OVER 


PARKER FOUNDRY C° DERBY 


ON ADMIRALTY LIST 


QUIGCIN’S 


PATENT 
EVAPORATORS, FEED-WATER 
HEATERS, FILTERS, 
DISTILLING CONDENSERS, 


AND COMPLETE 


DISTILLING PLANTS 


For Ship and Shore Use. 











SUPPLIED TO 


British and Foreign Admiralties; 
Cunard; White Star; P. 8. N. Co, 
Union Castle; 


and other leading Steamship Companies. 





THE 


Liverpool Engineering and 
Condenser o., Ltd., 


BRUNSWICK DOCK, 
LIVERPOOL. 
Telegraphic Address 


“ ELIMINATOR, LIVERPOOL.” 





LONDON OFFICE: 50, Fenchurch St., E.C, 
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STONE BREAKER 
Ff : ONCRETE BREAKERS, MIXERS S, 


hase! RATORS pine KE BREAKEF as mC IRTAR 
Mitt ono 


o ’ s, 
BRANDON STREET, LEICESTER, ENG. 








PATENT 


Conical Engine Packing 
SS 


Now used in hundreds 
of steamers 
of Principal Lines. 
FOR ALL sTEAM 
PRESSURES, 








R. B. LINDSAY « CO., 
Mf, Malr Street, Plantation, GLASGOW. 


Telegrams: “ CowicaL, Giascow.” 7868 


——— ESTABLISHED 1870. —— 


“PIONEER” 


REGISTERED” 





MARK 


i 


ae” 


Costs less to R68 less to erect 
use than cast iron: being unbreaka 
50% lighter and 200% more rigid. 


Bearings Interchangeable; 4 diameters long, 
with ring — babbitted, swivelling, 
adjustable. 


RIMINGTON BROS., 


CARLISLE. 7855 
Purchasing Agente Wanted in all industrial centres. 


. THE... 


TRATTON 
EPARATOR 


INSURES 
DRY STEAM, 


no matter how long your steam pipe, 
nor how much your boiler may prime. 


FRACE 


and less in 
reakable, 








SEND FOR OUR NEW CATALOGUE. 


The Goubert Mfg. Co. 


NEW YORK, U.S.A, 708 
C. R. HEAP, Agent for Great Britain, 
28, Hatton Garden, LONDON, E.C, 





—— MAKING 
PLANT 


OF EVERY DESCRIPTION. 
Semi-Plastic Machines, 
Plastic Machines, 
Perforated Grinding Mills, 
Perforated Mixing Mills, 
Mortar Grinding Mills, 
Elevators, 











ry { 
rryv 


Screens, 
and all 

Brickworks 
Requisites. 





Telegrams : 
“Bricks, Accrington.” 


C. WHITTAKER vy CO.. LTD., “ACCRINGTON. 














F RIED. K RUPP, ESSEN & ANNEN, , 


Manufacturer of Crucible & Siemens-Martin 


STEEL CASTINGS 


EOR AETI PURPOSES. 


To pass Admiralty, Board of Trade, Lloyd’s, and Bureau Veritas Tests. 
APPLY TO 


AUGUST REIGHWALD (‘c.css-'csccm), Finsbury Pavement House, Finsbury Pavement, £.0. 


AIR COMPRESSORS 


SINGLE STAGE AND COMPOUND TYPES. 


Silent Working, 
High Efficiency, and 
12 Months’ Guarantee. 








7593 




















STEAM, BELT, or 
ELECTRICALLY 


DRIVEN. 
CATALOGUES ON 
we APPLICATION. 





SAND BLAST APPARATUS, 
for CLEANING large or small CASTINGS in Steel, Iron and Gun Metal. 


TILGHMAN'S Patent SAND BLAST 00., Ltd. 











Telephone No. ; Post Office, Central, 6603, 






BROADHEATH, neakR MANCHESTER, 
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IF YOU WANT THE MOST EFFIOIENT AND UP-TO-DATE 


CRANES 


LIFTING MACHINERY 


By Steam, Electric or Hand Power, 


LOCOMOTIVE CRANES, OVERHEAD CRANES, 
COLIATH CRANES, ELECTRIC WINCHES, 
CAPSTANS, WINDING ENGINES, ec 


We have supplied a larger number of Loco. Steam 
Cranes than any other firm, and experience has shown 
us, where strength with steel are required, to make 
them the most durable and most efficient crane in the 
market, and they prove to be the cheapest in the end. 








Locomotive Electric Crane. 


Old Foundry, RODLEY, ceeas. 


Telegrams : Surrn, Ropiay ; and Accorocumr, Lompon. OCodes—Lizser, A B O and Al. 


Fig. 287. 
Steam & Electric 
Crane Works, 


Visit the Works or send an enquiry to 


THOS. SMITH & SONS, 


LONDON OFFICE: 9, VICTORIA ST., WESTMINSTER. 





=". A. Eee, JUXON ; a Co. 


TANKS FOR TRANSPORT SERVICE. 








of every description. 


RAILWAY GARRIAGE TANKS 


A SPECIALTY. 


Miscellaneous Iron- Plate and 
Constructional Ironwork. 


EMPIRE WORKS, 


BAEREN STREET, 
a 
“ Structures, Birmingham.” Telephone: 3779 








Bs 
Telegrams : 


06, VICTORIA ST., LONDON, 8.W., 


ane Telephone: 5601, WESTMINSTER. 1257, VICTORIA (for a calls), 
IS THE 


NEW ADDRESS 


JESSOP & APPLEBY B 


(LEICESTER X LONDON) LIMITED, 
MAEERS oF 


CRANES 


OF ALL TYPES AND POWERS. 


Also HAULING AND WINDING ENGINES, TRAVERSERS, GRAB 
DREDGERS, PILE DRIVERS, CONCRETE MIXERS, &c. 





























ROS. 
































Oil 
MILL 
MACHINERY 


Large or small sets, to crush all 
varieties of seeds or nuts :— 
Linseed, Rape, Hemp, Cotton, 
Niger, Poppy, Sesame, Copra, 
Palm Kernels, Ground Nuts, 
China Beans, Maize Germs, &c, 
And for refining the expressed 
oil. 














Cattle 
Feeding 
Cake 
Presses. 





a Ean _—— 
[a oa 


ALSO MAKERS OF— 
Sugar Machinery, 
Pumping Machinery, 
Refuse Destructors, 
Steam Disinfectors, 
&c., &c. 


MANLOVE, ALLIOTT & CO., Lro. 


Engineers, Nottingham, 
TELEGRAMS—" MANLOVES, 
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NOTTINGHAM.” 


JOHN BELLAMY, L” 


Engineers & Boiler Makers, 
MILLWALL, LONDON. 


Telegraphic Address; ‘‘ Bellamy, London.” 
Telephone No. 157, Eastern. 








figh-Cuss BOILERS ‘0 all type. 

















Tanks, Cisterns, Cylinders, &¢. ™ 
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THOR” PisTON AIR DRILLS 
0 PNEUMATIC HAMMERS. 


HUNDREDS IN USE. 


— SENT ON APPROVAL 


PATENT 
ANGULAR 
CORLISS 
VALVES. 


TELESCOPIC 
SCREW 
FEED. 


No delicate parts. 
Very durable. 


Cylinder Castings in 
one piece. 
Very accessible. 


Thon Pneumatic Drills and Hanimers effect a saving of 15 to 25 per 


TRADE MARK, cent over other well-known makes. 


ONE PIEOH DROP FORGE! RIVETING HAMMER. 
DUPLEX VALVE CHIPPING HAMMER. 


Pneumatic Engineering Appliances Co.,Ltd., 


PALACE CHAMBERS, WESTMINSTER, LONDON, S.W. 


Leakage impossible. 





7686 





LARCEST STOCK IN LONDON. 


‘a 


The 


.* GO 


Worm Pulley Blocks, -=eq 
Overhead Runners, eq 
Overhead Cranes, we 
Holsting Grabs, -—eg 


Hydraulic Jacks, =e 
&c., &c., 


a 


er 


Ny 


are of Guaranteed First-class 
Manufacture, therefore Best. 





ILLUSTRATED CATALOGUE 
on application to— 


VEITHARDT & HALL, Ltd., 


41, Eastcheap, LONDON, E.G ™ 





LUKE & SPENCER, Lr. 


BROADHEATH, near MANCHESTER. 
MANUFACTURERS OF 


IMPROVED EMERY AND CORUNDUM WHEELS, 
AND 


GRINDING & POLISHING MACHINERY. 
illustrated Catalogue free on application. 


GRINDER 
WITH FOUNTAIN REST, 
AND ON FLOOR ENTIRELY OVERCOME. 


NEW PATENT TOOL 
SPLASHING of WATER on WORKMEN 


_ 


Telegraphic Address: ‘‘ EMERY, ALTRINOHAM.” National Telephone—Altrincham, No. 49, 7738 


Telegraph: “BOILER, CHURCH.” Telephone: 136, ACCRINGTON. 


Anderton's Patent Downtake Superheater, 
ano Anderton’s Patent Separately Fired Superheater, 


For LANCASHIRE, CORNISH, and other BOILERS, 


GIVES PERFECTLY DRY STEAM AND SAVES 16 TO 20 PER CENT. 


Can be fixed to existing Boilers without trouble. 
TOP BOXES MADE OF MILD STEDL PLATES. 








Superheaters applied. 
work at any Pressure. 


LPT Py 


\s 


My 


' 


Every Boiler should have one of our 
NEW BOILERS ALWAYS IN STOCE,. 


+) 


{ / 
New Steel Boilers made any size and to 


ee ee eee 


AN DERTON & SONS, BOILER WORKS, 
AOCOORING TON. 6107 
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Thomas Turton & Sons, 


MANUFACTURERS OF LIMITED. 


ENGINE, CARRIAGE, AND WAGON SPRINGS, 
Cast Steel Files, 


ENGINEERS’ TOOLS, HAMMERS, EDCE TOOLS, STEEL 





























FORCINGS, SPRING STEEL, 


Tool Steel , , 
SHEAF WORKS, SHEFFIELD. Sirocco Fans 


London Office: 90, east Ae STREET, EC. ~~ Forge Fires. 


Boston, U.S.: 16, STATE STREET. We make a specially designed Centrifugal Fan 
for supplying blast to Forge Fires and small 


Engineers, Furnaces. It is particularly suitable for high- 
pressure work and is very reliable and efficient 
y GLASGOW, in operation. 


SOLE 1 en OF Write for Bulletin No. 2000 N. 


RIGBY’S PATENT 
dismai em STEAM AND POWER Davidson & Co. P Ltd., 


Address : y, = ; . , ; 
~eumpmaain | «RIQBY'S = A A Mi M E a S. Sirocco Engineering Works, vie 
GLASGOW.” ihe! 
su Belfast. 


2000 IN USE. 






































IN USE BY 








Barrish ADMIRALTY. FRENCH GOVERNMENT. 
IeptaN GOVERNMENT. RossiaN GOVERNMENT. 
Cars GOVERNMENT. Danse GOVERNMENT. 


ae Ton 2 MOTHERWELL IRON 
PATENT SPEED REDUCING GEARS. 
AND STEEL CO., LTD., 


PATENT PNEUMATIC TOOLS. 
Motherwell, Scotland. 


sata Brand: Selayhene # 
bo nga “MISCO @p” : 


“ Hoors, MoTHERWELL.” No. 70, MoTHERWwELL, 


wwOOPSs 















































\\ FINEST MERCHANT 
ECAUSE : ax, 
PUDDLED IRON, ‘| SQUARES, 
ALSO ANGLES, BED- 
EST SIEMENS STEAD ANGLES, 
MARTIN. AND TEES, COPES, 
BASIC OVALS, AND 
- MILD STEEL. OTHER SIZES. 
WRITE FOR SAMPLES AND PRICES— 1519 
7316 


THE GANDY BELT MFG. CO., Ltd., 
SEACOMBE, CHESHIRE. 














ROLLS CUT TO SUIT OUSTOMERS’ REQUIREMENTS. | 
PRICES AND SECTION LISTS ON APPLICATION. 
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OORRESPONDENCE INVITED, 
CORRESPONDENCE INVITED, 
CORRESPONDENCE INVITED. 


Te his Ad Codes used: Al, ABC, and 
SeereyGALIDAD,” QLASGOW: COPLAND WORKS, GOVAN, GLASGOW. Sectpan’ Tedegiagh Gist. 
Ses eieiael prety seatits to-Seo Sebling of SES eee Dane ant snail, doparinents of Small Carge Vesela, Tags, Launches, Passenger Boats 


*Challenge” Centrifugal Pum F and “Challenge” 
PelTino re manufachare in standard type fom 100 TEP. down to tho vary mallee System of Ashpit Forced ht. ine 


We are Contractors to the British Admiralty, ae pe hey Office, several Foreign Govern. 
The work is of the very highest class from modern designs and patterns. Efficiency, ments, and many of the principal buyers at home and Ger wachinaey machinery is working 
workmanship and material are guaranteed. in almost every part of 7524 


————— | 


NILES ELECT Fr CRANES 
an EXROIS T's. 


OVERHEAD 


CRAN ES, 2 to 200 ton capacity 
HOISTS, ard to 6 ton capacity 


SEND FOR CRANE & HOIST CATALOGUES 


NILES-BEMENT-POND CO 


PRATT & WHITNEY CO 


EUROPEAN OFFICE— 
23 & 25, VICTORIA STREET, “* 


Tel. Add NILIACUS,”’ LONDON LONDON S W 
Tel. No.: 486, WESTMINSTER 













































30 


Sizes. 


SIZE ACCURATELY ADJUSTED WITHOUT REGRINDING. 
Will go to the bottom of a blind hole as there is no obstruction at front end. 


adiecpaient-? & WUAILTITNEYW CO., HARTFORD, CONN., U.S.A. 


NDON, E.C.—BUCK & HICKMAN, Ltd., 2 & 4 Whitechapel Road. PARIS.—FENWICK, FRERES & CO., 8, Rue de Rocroy. 
AGENTS LONDON, §.W.—NILES-BEMENT-POND CO., 25, Victoria Street. Agents for France, Belgium and oui tzerland. 
{ KONDON: sw NOYES BROTHERS, Melbourne and Sydney. JAPAN.—F. W. HORNE, 70-c, Yokohama. 





















™ JOHN BERTRAM & Sons Co, 


DUNDAS, oNTARIO, CANADA. Limited, 


‘High-chee Machine Tools. 


EUROPEAN OFFICE: 23 & 26, VICTORIA STREET, LONDON, S.W. 7708 


Telephone—No, 486, WESTMINSTER. Tel. Add.—* NILIACUS, LONDON.” 
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— GHO. CRADOCE «= Co. 


STEEL WORKS .. . “\A7 AKHRETHLID, WIRE DRAWING MILLS. 
ROLLING MILLS... . ORIGINAL MANUFACTURERS OF WIRE ROPE WORKS. 


LANG’S PATENT ROPE, : 


Traps Marx. 
mass Mane, BY WHOM IT WAS INTRODUCED AND ESTABLISHED. » Gis enced nadie 
@ COLD MEDALS AWARDED Makers of all descriptions ot 


when ROUND & FLAT STEEL & IRON WIRE ROPES. jars cusion, 100. 


PAs CED = SCONTRACTORS TO THE ADMIRALTY. 


All Wire used in the Manufacture of our Ropes is drawn by ourselves from specially prepared Wire Rods which are rolled in our own Mills from Steel made in our 
Works under our persona! supervision. 


HIGH-CLASS MINING STHEL MAEZEERS. 


LONDON OFFICE: 7, East India Avenue. AUSTRALIAN OFFICE: 82, Pitt St., SYDNEY. SOUTH AFRICAN OFFICE: Bettelheims Bldgs., Simmonds St., ee 


: “ORADOCK, WAKEFIELD.” ABO and the Engineering Telegraph Codes used. 
SOLE LICENSEES OF MAY-am-ENDE'S PATE PATENT ROPE CAPEL—THIS IS THE ONLY CAPEL WHICH WILL HOLD TO THE FULL BREAKING STRAIN OF THE ROPE. 


STERN WHEEL STEAMERS, 


By FARROW & coO., ee LOMDon. 














if igi cath gil 


V4 





“INEZ CLARKE,” 150 ft. by 28 % ; epee, 15 miles an ours draught, 15 in. “ STEPHENSON CLARKE,” 116 ft. by 24 ft.; speed, 18 miles ; draught, 18 in. 
These vessels have been successfully running on the Magdelena over 14 years, and are still in thoroughly efficient condition. 


Stern Wheel Steamers have been found by experience to be ihe best type of vessel for shallow river —— and of these Messrs. YARROW have constructed 
a large number of successful examples for all parts of the World. They build them varying in length from 50 ft. to 200 ft., and in draft from 6 in. to 18 in. 














THE “BNGINEERING THLEAGRAPH CODE” USED. 7682 
ABSOLUTELY Ct eee ‘ bi geile — Suitable for al! conditions of 
RELIABLE, y . he pee my 
SIMPLE AND Sd . if 4 lg Be se o 4 si a ts " PASSENGER 
INEXPENSIVE | — AND — 
PRT LONG LOOSE- 
The Original Fittings, COUPLED 
not imitations. GOODS 
{ TRAINS. 


HUNDREDS of THOU- 
SANDS of ENGINES and 
VEHICLES EQUIPPED 


with this Apparatus in all 
Parts of the World. 








Telephone: 5584, BANK. 
A B O and Al Codes used, 


Telegrams 
“SOLUTION, LONDON,” 








GREAT CENTRAL RAILWAY. Train of 20 30-ton Wagons fitted with Rapid Acting Vacuum Brake. 


THE VACUUM BRAKE CoO., Ltp., GRESHAM & CRAVEN, Lrp.. 


» Queen Victoria St., London, E.C. Salford, Manchester. 
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LING & TOW Ei, LONDON, Ec. 


} 2, gore -» -congeapnnd os 
Engineers and Merchants (°° edtxeue: vie co. Pou 


Contractors to the Admiralty, War Office, Crown promt as e Colonies,&c. Agents for Yor eae wee st — 3 
4 ? PLANS AND ESTIMATES . Zt 
1 A. tL STOCKS OF NEW 


Machinery Installations, Tools, rato & Tronny Hat watt! and Contractors’ Plant. 
LAPWELDED IRON or STEEL, up to 12 in. diam., for Marine and — Boilers, or any other 
purpose. BUTT WELDED for Gas, Steam or Water, &e 


= LEWIS & SONS, TUBE MAKERS, WOLVERHAMPTON. 
SHEET METAL WORK. 
































. o= 
ate ¢ == ¢ 
== DRAWINGS accurately worked to. zm oe 
— QUALITY rx» BEST. — 
ne Send a trial order and judge for yourself. a) 
oe DONOVAN & CO., LD.,| {= 
- Broughton Bridge Iron Works, nl ® = 
apne He, 900 SALFORD. ° 








THE BRYAN DONKIN COMPANY, Ltd, 


Head Offices and Works, CHESTERFIELD. 


GA “sy VA _V a OF ALL TYPES 


AND SIZES. 
Original Makers of the Internal Rack and Pinion Valve. ad 








Quick-Opening Valves for Air.and Gas. Gas Exhausting Plant.a Specialty. 
LONDON OFFICE :—PARLIAMENT MANSIONS, VICTORIA STREET, WESTMINSTER. 


PONTIFEX & WOOD, L°- 


REMOVED from Farringdon Works, Shoe Lane, LONDON, to 
mm UNION FOUNDRY, DERBY. aie 


ety Lonpvon OFFICE :— 
me 1°75- 177, SALISBURY HOUSE, LONDON WALL, E.O. 


| Stills and Distilling Plants "1 : 


FOR ALL PURPOSES. 
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~ SMEDLEY ‘BROTHERS LTD, Belper, Derbyshire, 
EDGE RUNNER GRINDING MILLS 
for all Descriptions of Materials. 




















JAMES FAIRLEY & SONS —— 
General, Stee! Manufacturers, end SPECIALISTS in TOOL STEELS 


FAIRLEY’S SELF-HARDENING TOOL STEEL, for Heavy Cuts at High Speeds. 





considered to be the HARDEST and TOUGHEST Steel yet made (al Cheapest Market), Small samples tree to approved buyers. 
NOTE. JAMES FAIRLEY & SONS’ WORKS (Bramall Lanc, SHEFFIELD, snd Milf St. Forge aza Rolling Mills, BERMINGHAM) are merely Branch Departnents, and 
sa All Communications should be addressed to the Head Oftces-OLD MINT, SHADWELL STREET, BIRMINGHAM. ino 

















a jenainenn AND MANUFACTURER OF — 
EIGH-CLASS TOOLS, 
Stocks, Dies, Taps, & Rimers; Improved SCREWING MACHINES for Hand & Power. 


Standard Cylindrical Gauges, Surface Plates, Twist Drills, Milling Cutters, Cut Gears, Spanners 
and Wrenches. Patent Tube Cutters, Tube Wrenches and Vices, and General Tools. 


Sole Maker of W. Jones’s Patent Pipe Cutter for Mains—up to 36 in. dia. 
ESTABLISHED OVER HALF A CENTURY. 


THOS: CHATWIN, ©. toa ste, BIRMINGHAM, = 





6981 





VALLETTA LLL 











DOUGLAS & GRANT, 


ENGINEERS, KIRKCALDY, SCOTLAND. 


“Dosen nee KIRKCALDY,” 


HIGH-CLASS CORLISS ENGINES 


MADE HORIZONTAL OR VERTICAL — SINGLE CYLINDER — COMPOUND — 
TRIPLE EXPANSION — TANDEM OR SIDE BY SIDE—TO ALL POWERS. 


EVAPORATIVE STEAM CONDENSERS 


A Specialty—where water is not available 
for ordinary Condensation. S 


CONDENSING PLANTS. My 
PUMPING ENGINES. Q 








GENERAL ENGINEERING AND SS r 
MILLWRIGHT WORK. 1762 ss ~ 2500 LHP. COMPOUND COUPLED CORLISS ENGINE, 
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There are over 24,000 


Lidgerwood HOISTING ENGINES 


STEAM and IN USE IN ALL PARTS OF THE WORLD. 


ELECTRIC = The STANDARD for — 


HOISTS. 

PILE DRIVING, BRIDGE AND DOCK BUILDING. 
EXCAVATING, MINING, QUARRYING, LOGGING, 
CANAL AND DAM CONSTRUCTION, CONTRACTORS, 
AND ALL GENERAL HOISTING PURPOSES. 


CABLEWAYS. HOISTING AND CONVEYING DEVICEs. 


























Send for Latest Catalogues. 7452 
Ma LIDGERWOOD ERECTION AND Li DG ERWOO D M FG. CO., 
PILE-DRIVING ENGINE. Caxton House, Westminster, LONDON, S.W. 








rw © VIEws 


BUTLER’S PATENT § 
SLOTTING MACHINE . 


QUICK, POWERFUL, 
HANDY I & ACCURATE 


Made in Ress from 
12” to 26" Stroke. 


eu. Butler & Co., 


Victoria Iron Works, 


HALIFAX. 


J ESTABLISHED 36 YEARS. i 

















TELEGRAPHIC ADDRESS 7786 
{ BUTLER, HALIFAX, 
ENGLAND. 


JAMES ARCHDALE & CO., Lt. 


On Admiralty an mecstepsau street, DBLRMINGHAM. 


War Office Lists. 











Oodes: A1; ABO (4th Edition); Engineering Telegraph Oode. Telegraphic Address : —— BIRMINGHAM. Telephone: No, 3558. 








MAKERS OF ’ HIGH-CLASS 


MACHINE TOOLS. 


A SPECIALITY : 


HIGH-SPEED DRILLING MACHINES. 


I in. Holes Drilled at 8.2 in. per Minute on ovr 
3 ft. 6in. RADIAL DRILLING MACHINE, 


PHOTO No. 353. 































PHOTO No. 311 illustrates our UPRIGHT TYPE of 6812 


HIGH-SPEED DRILLING MACHINE, 
WITH SENSITIVE AND SELF-ACTING FEED MOTION. 














"Write for Oatalague of LATHES, PLANING, BORING MACHINES, &c. __ 


SPECIAL MACHINERY FOR ARSENALS. 
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SPEGIAL HIGH TENSILE STEEL 


APPROVED BY BRITISH ADMIRALTY, BOARD OF TRADE, AND LLOYDS 
FOR 


BOILERS, SHIPS, BRIDGES, TANKS, &c. 
PLATES, BARS, ANGLES, CHANNELS, ZEDS, &c. 


ALSO REELED BARS FOR SHAFTING AND STAYS. 


DAVID COLVILLE & SONS, LTD., 


DALZELL STEEL AND IRON WORKS, wptiiieiitine aieiiaaans 
MOTHERWELL. COLVILLE, MOTHERWELL. 7579 





BOILER BRAND. 





SHIP & BRIDGE BRAND. 




















7461 








Can be driven by ordinary Pile-Driving Ram. CHEAP, STRONG, DURABLE. Usual Sizes kept in Stock, 20 ft.—40 ft. x 14 in. x 14in. © 


SAMUZEXE WiLL LiIiAMS & Sons, 1.7 DTD., 


Telegraphic Address: “INBARGE, LONDON.” #36, Lime Street, LONDON, E.C. — Dagenham Dock, ESSEX. Telephone: No. 375, AVENUE. 


D. STEWART & CO. (1902) LIMITED, 


LONDON ROAD IRONWORKS, GLASGOW. 


Established 1864, Tel. Address: “Stewart, Glasgow.” 


SLOW SPEED ENGINES 


FOR CENTRAL POWER STATIONS, MILLS AND FAOTORIES, WATER, SEWAGE AND HYDRAULIO 
PUMPING STATIONS. 


Hydraulic Presses for Forging and Cotton Pressing with Engines, 
Piping and Accumutlators. e042 


SUGAR MACHINERY. CONDENSING PLANTS. 


CONTRACTORS FOR POWER STATION EQUIPMENT. 
INDIAN AGENTS: MESSRS. DREWET, CHOWNA & CO., 31, CHURCH GATH ST., BOMBAY. 


¢ 
- . 


RIEDLER or GUTERMUTH VALVES. 
RIEDLER ELECTRIC PUMPS. 
GUTERMUTH HIGH-SPEED PUMPS. 
ROBINS CONVEYING PLANTS. 
TUBE MALLS. 


COAL WASHING PLANTS. 
























wa 
® 








Catalogues sent on application. 


FRASER&GHALMERS, L* 


COMPOUND RIEDLER AIR COMPRESSOR. ormices:—3, London Wall Gulldings, 
London, E.C 








ee 


630 INDICATED HORSE-POWER. } 
Werke :—ERITH, KENT. 
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Telegraphic Address, 


MANUFACTURERS a 


**Bessemer, Sheffield.” 





CAST STEEL. BY THE BESSEMER AND SIEMENS PROGESSES. 


clALllan 
' 


FORGE DEPARTMENT. 


LOCOMOTIVE _OBANK AXLES, 


LOCOMOTIVE ‘STRAIGHT A AXLES. 


ees Steel . 
. Crank Shafts. 


BUILT- UP MARINE ( CRANK SHAFTS. 


ROLLED 
WELDLESS TYRES 


Locomotives, Carriages & Wagons. 


Special Hard Quality for Break Vans and 
Tramway Locomotives. 


SPECIAL HARD TOUGH STEEL 
SHOES AND DIES. 


For Gold whumanes aes ace &e. 














IAL 
a “tee, 
CASTING DEPARTMENT. 


STEEL 


Hydraulic Cylinders, 


FINISHED COMPLETE 


Tested and guaranteed to any 
required pressure up to 7 tons 
per square inch. 


HEAVY MILL GEARING 


IN STEEL. 








STEEL HAMMER TUPS 
FACES & SWAGES. 


SPECIAL HARD STEEL ROLLERS 
AND PATHS. = **’ 


For Crushing Quartz, &c. 








Se 








— ROBEY & CO., 





Coupled Compound Fixed Engine with Dynamo on Shaft. 


HIGHEST EFFICIENCY. 


GLOBE WORKS, LINCOLN. 


London Office -« 


GREATEST ECONOMY. 








- 79, Queen Victoria Street, E.C. 





FIXED ENGINES 


OF ALL SIZES, 


Horizontal and Vertical. 


DROP VALVES & OTHER TYPES 
OF VALVE GEAR. 


HIGH-SPEED 


ENGINES. 


FORCED LUBRICATION. 








3 Condensing Plants 





AIR - COMPRESSING 
PLANTS. 


ALL SIZES. 





WINDING AND HAULING 


Simple and Compound. 





~ BOILERS 


ALL CLASSES. 
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DICK, KERR & CO. LTD. 


Head Office—Abchurch Yard, Cannon Street, LONDON, E.C. 














END TIPPING WAGONS, as supplied to South African Diamond Fields. 


EQUIPMENTS OF COLLIERIES A SPECIALITY. 





Works: PRESTON, LANCS., and KILMARNOCK, - N. B. — 


C. A. PARSONS &CO. 


Heaton Works, NEWCASTLE-ON-TYNE. 


TRADE key MARK. 
- 5s al 


DIRECT-CURRENT TURBO GENERATORS, with Fixed Brushes, for all changes of load. TURBO ALTERNATORS of largest size. 
TURBO PUMPS. FANS and BLOWING ENGINES. | 
SEARCHLIGHT REFLECTORS. TURBINE INSTALLATIONS for Collieries, for utilising Exhaust Steam from Winding Engines. 


MANUFACTURERS OF 


4 CONDENSERS 





















. } with 
=SPECIAL COLD WATER ‘POCKET, 
for obtaining Highest Possible Vacuum. 
Over 100 of this type have been 
ie supplied since 1896 to: 


Scarborough Electric Supply Co. 
Cambridge Electric Supply Go. 
Newcastle and District Electric 
Light Co. : 
Newecastle-on-Tyne Elec- 
tric Supply Co, 
Woolwich and District 
Electric Light Co. 
Northern Counties Electric 
7 Supply Co. 
4 Elberfeld. Blackpool. 
“\ Derby. Portsmouth. 
“4 West Brom- Sydney, 
N.8.W, 
) Hastings. Bristol. 
Sheffield, 
&e., &e. 


~ 


375 Kilowatt TURBO DYNAMO. Suitable f for Highting of ee ‘inal 3 andlWarshipe.. 


London Office: 66, Victoria Street, $.W. Leeds Office: 13, Peacock’s Buildings, Park Row. Glasgow Ofc: 99, Great Clyde se 


indeeadinan ADDRESSES : : NEWCASTLE-ON-T YNE.” “ SILENTLY, LONDON.” “Turso, Leeps.” “ SMOOTHLY, manent 
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A Good Thing 


with Improvements, 
which make it better. 


WEIR’S EVAPORATOR—"“tatest Desicn” 


IS THIS. 











It embodies a more convenient and handy 
arrangement of heating tube attachment. Not 
only is this coupling a great advance on previous 
designs, but -its adoption has enabled a number 
of other advantages to be incorporated in the 
evaporator which make it the easiest cleaned, 
most efficient, and best evaporator on the market. 





All Standard sizes made in the new design. 


G. & J. WEIR, L* 
” Cathcart, Glasgow. 


aé4 GRABS. 


1800 TONS Mud, 
600 YARDS Clay, 
1000 TONS Coal 


PER GRAB PER DAY 
WITH,.MEDIUM SIZED GRABS. 

















prance, ean AND baa 





































































Before the Royal Commission on Labour it was 
stated that a DOCK COMPANY 


' SAVED £3000 Per. ANNUM 


by the adoption of 


THE PRIESTMAN SYSTEM. 





























7810 





Tel, Add.—“PRIESTMAN, HULL.” 


P RI ESTMAN Bros. L TD., mavens govt POUNTNEY HILL, CANNON STREET, E.C. 





Tel, Add.—* PRIESTMAN, LONDON.” 
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——oeee 
> HOFFMANN L 
| Tissenies pueeaee. | MANUF AGTU Rl NG Gold ) 
FOR “ 
MOTOR CARS, | 
STANDARD SHAFTING, 
| SINGLE ROW MACHINE 
, BALL TOOLS, 
) JOURNAL AND 
BEARING. MACHINERY 
——___ ——— "> ALL KINDS. 






We will gladly send you one for trial on approval if you will let us know which size would suit you am 




















NO NOISE 
NO VIBRATION ! ! 


SPUR and BEVEL GEARS, 
with Double and Multiple Helical Teeth. : 


exacrty CUT w one OPERATION a 
BY PATENTED MACHINERY. 


ANY that op to 124 Fait 


Metal: Bronze, Gast Iron, Steel. 


4} . ee — SSS 
yy if iip 


—— OFFICE and WORKS: a 902, FAUBOURG St. DENIS, PARIS (xX). 


working alternatively in 


opposite directions. On French War Office and Admiralty List. Contractors to. the largest’ Companies and Works. 
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WILLANS & ROBINSON, L® 


Victoria Works, RUGBY, England. 


Surface Condensing Plants. 





27 SETS OF THIS TYPE AT WORK AND UNDER CONSTRUCTION. 














American Labour-Saving 


MACHINE TOOLS 


5--t. BORING & TURNING MILL. 


Stroke of slides in saddles 22 in. 
Table 60 in. diameter. 


We now provide our Boring and Turning Mills with 
our new patent extended back crosshead, bolted front 
and rear to the uprights, thus securing the crosshead 
and uprights firmly together. The uprights are also 
made from a new heavy pattern to accommodate the 
improved form of crosshead, and positive geared feeds 
provided in place of friction discs. 

Each saddle has entirely independent feed motion of 
wide range, and separate counterbalancing arrangement. 
The table is large in diameter, with large annular 
bearing on bed, and large centre spindle having adjust- 
able centre step bearing. The crosshead is raised and 
lowered by power, and has long bearings on uprights. 


CORRESPONDENCE OF INTERESTED PARTIES SOLICITED. 








delet DS ot 


dale ee ee) ee 
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WE MAKE HIGH-SPEED LATHES ONLY. 
If you are Interested, SEND FOR OUR NEW CATALOGUE, JUST ISSUED. 


The Block shows our 


36 in. 
Treble-Geared 


Swing Surfacing 
and Boring 


LATHE, 


with 


FRICTION-CEARED HEAD, 
HOLLOW SPINDLE, 


and numerous other 
excellent features. 


SPHHDY, POWBRBREUL AND HANDY. 


DEAN, hemp & GRAGE, lL “Seer 


Agent for France: LOUIS BESSE, 39, Rue de Lappe, Paris. Agents for Holland: VAN RIETSCHOTEN & HOUWENS, Rotterdam. 





























NUction Gas Plants & Gas Engines 


BUILT IN ALL SIZES, from 


S&S ro 500 He. 








illustration of 60 Brake HP. Gas Engine and Suction Plant. 


THE CAMPBELL GAS ENGINE CoO., L™- 


EAT. IFAS BNGLAN DTD. 
LONDON Office: 114, Tooley Street, S.E. GLASGOW Office: 104, Bath Street. 
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CRAVEN BROTHERS L 








“Vauxhall, Manchester.” MANCHESTER & REDDYDIsSEz. utente 
“Craven, Reddish.” Head Office - - VAUXHALL WORKS, OSBORNE STREET, MANCHESTER. No. 659, Manchester. 
CONTRACTORS to the WAR OFFICE, ADMIRALTY, COLONIAL and INDIAN GOVERNMENTS. —— ESTABLISHED 1853. 





— MACHINE - TOOLS 


For Locomotive, Railway Carriage and 
~, Wagon ‘Works, Ordnance, Marine 


and General Purposes. 
of all types and sizes. 














GROUND 
TRAVERSERS 


For Locomotives and Carriages. 











HYDRAULIC 
MACHINERY, 

SHAFTING, 
HANGERS, &C. 


Also CRANES 


driven by Rope, 
QUOTATIONS GIVEN FOR 
Square Shaft, CASTINGS UP TO 40 TONS 


&c. ELECTRICALLY-DRIVEN RADIAL ARM. DRILLING and TAPPING MACHINE, 7 ft. radius. WEIGHT. 7677 


ELMORES METALL-A-C. 


SCHLADERN a.d. SIEG., GERMANY. 


al 




















Lendon Office: 

Finsbury House, Blomfield Street, B.C. 
Tel. No. 1114, Lendon Wall. 
Telegraphic Addresses: Rohren, London ; 
Elmores, Schladern. 














MANUFAOTURERS OF 


SEAMLESS 


COPPER CYLINDERS 


DRYING DRUMS, CONDENSER 
PUMP LINERS, TUBES MANTLES, 
FROM THE 
SMALLEST SIZE UP TO 8 Fr. DIA. 












Copper Coated Iron Tubes 


FOR ROLLERS. 








Price List and descriptive Pamphlet on 
application. 7354 Copper Coated Iron Cylinder. 
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Makers of 
CENERATORS, 
MOTORS, 
CONTROLLERS, 
STARTERS, 
CRANES, 
HOISTS, 
WINCHES, 


MOTOR-DRIVEN 
PUMPS, 
&c. 


“ROYCE” STANDARD “B” TYPE CRANE CONTROLLER, 


es ae 


ses AL aie 





LTD. 


Prinelpal 
Representatives :— 


BIRMINGHAM : 
J. G. BARBER, 
9, Shirley Road, 
Acocks Green. 


CLASCOW : 
S. H. CASSON, 
A.M.1LE.E., 
1, Partick Hill Road, 
Partick. 
BELFAST : 


JOHN ARDREY, 
Granville Buildings, 
High Street. 


7866 








works: WJANCHESTER, ENGLAND. 
.- OIL, GAS, SPIRIT & ALCOHOL » 


AGENTS. 


DUBLIN.—Tae Dupuis DockyarD Com- 
pany, North Wall. 

FRANCE.—Novvetet & Lacomss, 111, 
Quai D’Asniéres, Asniétres (Seine). 

GERMANY.—Breserstain & GOEDICKE, 
Ferdinandstrasse 25/7 Hamburg. 

BELGIUM.—Tueo. ALBERTS Fits, Rue 
Basse 7, Ghent. 

HOLLAND, — Wynmaten & Hausmann, 
Glashaven 2, 4, 6, 10, 14, Rotterdam. 

SOUTH AFRICA.—Harvey & Co., Aegis 
Rinilai 1 Inh. hy ‘Z, .0. Box 
953; and at Durban and East London. 

JAVA.—VAN pER Linpg & Teves, Soera- 
baja; and at Samarang. 

NEW ZEALAND.—F. 8. Greensuretps 
AND CoMPANY, 27, Lambton Quay, 
Wellington. 

AUSTRALIA. — Ropert 

GurTurig, 205, Clarence 
Street, Sydney; and 
at Melbourne, Bris- 
bane and Adelaide. 


INDIA. — Burn & OCo., 
Ltd., Howrah Iron 
Works, Calcutta. 





Telegrams : 
Theorem, 
Patricroft.”’ 

Telephone : 
48, Eccles, 





35 


BP: 


MARIND 














ork. BNGINGE. 


ENGINES, ~ 


HORIZONTAL & VERTICAL TYPES. 


LAUNCH 


ENGINES 


(Oil, Spirit, 
or Alcohol). 


LONDON SHOWROOMS— 
87, Queen Victoria St., 


Telegrams— 
** Nornodeste, 
London.” 


Telephone—836, Bank. 


L Gardner & Sons, 


LTD., 
Barton Hall Engine Works, 


PATRICROFT, 


MANCHESTER. 
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W. S. LAYCOCK’S PATENT AUTOMATIC COUPLER (M.C.B. Tyre.) 


INTERCHANGEABLE WITH ORDINARY SCREW COUPLINGS. 

















Read-Mark-Learn 











16; Years’ 
service 
without a 
penny for 
repairs. 


THE FOLLOWING UNSOLICITED LETTER FROM A CLIENT :— 


and inwardly 
digest 








“* Nov. 21st, 1905. 


“We are sending on to your address to-day one case containing piece of 
piston rod, and one of your packings which has been working on same every 
working day since May, 1889. We return the original blue print, from which 
you will see that the dia. of the rod when this packing was applied was 3} in., 
and the working part now measures 3}? in., shewing that the wear and tear of 
the rod due to friction has been ,,th of an inch in 16} years. 


“As already stated, this packing has remained perfectly tight all the 
time, and has not cost us one penny for repairs.” ‘ 








LONDON : I7, Victoria St., Westminster, S.'W. BOLTON: 21, Mawdsley St. 


Call at our Works, where you can inspect the LETTER, the 





PACKING and the ROD. 








THE UNITED STATES METALLIC PACKING CO., HID, 


Soho Works, BRADFORD. 


LIVERPOOL: I5, Fenwick St. 


16; Years’ 
service 
without a 
penny for 
repairs. 
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l”- THORN YCROFT ES, 











| INTERNAL 
The Special 
Docking Facilities COM BUSTION 
ot ENGINES 


for 


Commercial Use 


(specially designed to burn 
paraffin as a fuel.) 


Haulage Slipways 


at our 








Southampton 
Works, MOTOR ‘BUSES 
place us in an unique and 
position as TOURING CARS 
+ ' at our 
Shipbuilders Basingstoke Works. 
= MOTOR VEHICLE 
DEPARTMENT : 
Marine Hogarth Lane, Chiswick. 
Repairers. "DEPARTMENT: 
Church Wharf, Chiswick. 


View of our Woolston Works (opposite Southampton Docks.) 7471 


~RODGER-ROWDEN 


GAS ENGINES 


For Electric Driving, Lighting and Belt Driving, 


AND ALL OTHER PURPOSES. 











SMALLEST SIZE 100 BRAKE HORSE-POWER. 





ll i i 


soe makers— A. RODGER & CO., ~ 


St. Helen’s Engine Works, GOVAN. 


Ga 
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JAMES HOWDEN & CO. 


MANUFACTURERS OF 


HIGH SPEED ENGINES 


For TRACTION, POWER & LIGHTING, 


WITH PATENTED IMPROVEMENTS GIVING HIGHEST EFFICIENCY. 
Standard Sizes in Stock for Early Delivery. 
COMPOUND & TRIPLE-EXPANSION ENGINES 


FROM S&S B.F. TO 1500 B.uP. 











LICENSEES for the Manufacture of 
RPAHSONS’ STEAM TUBREBIN ABS 


(With all the Latest Improvements, as made by OC. A. PARSONS & CO.) 
For Electrical a er recommended for Large Power Units. | 


PATENTEES “AND MANUFACTURERS OF 


HOWDEN’S 
FORCED DRAUGHT 


I, GSB INSTALLATIONS ON LAND AND SEA, 


AGGREGATING OVER 6, 609, OOO I.HP. 





HANLEY CORPORATION. 500-650 KWT. SET. 


JAMES HOWDEN & CO., Scotland Street, GLASGOW. 












THE BLACKSTONE OIL ENGINE. 


Stationary type - 2 to 7O B.HP. 
Portable type - - 2 to 26 B.HP. 


ay 
\ ‘ 










Works with ordinary Lamp Oil, 
Petrol, or Alcohol. 


Starts in <& minutes. 
No Lamp required ex- 
cept for starting. 


No external flame when 
working. 





Telegrams—' BLACKSTONES, STAMFORD.” 

Telephone—No. 1, Nat. 

Codes used—LIEBER’S, Al, ABC (4th and 5th 
Editions). 7770 





Estimates and full particulars 


post free. 
From Photo of 14 B.H.P. ENGINE. 


BLACKSTONE & CO., L» stanford, Enciand 


London Representatives : Messrs, BILBIE, nts: & CO., 80, Queen Vistedia St., E.C. 
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YARROW’S water-Tuse Boiters. 


CRUISERS and BATTLESHIPS built and building WITH YARROW BOILERS (excluding Destroyers and Torpedo Boats, and the smaller class of vessel.) 




















TYPE OF VESSEL. BUILT OR BUILDING. NAME. LHP. REMARKS. 
Fron TEE AUSTRIAN WAV DT. by 
Oruiser .. o aa Built .. - = Zenta .. eo eo a4 All Yarrow Boilers. 
Ss OS ee eee ee : 
ee eo on vs o Sankt Georg - 16,500 
Ironclad .. - ee es . Erzhenzog Karl .. 17,600 
oo se eo pa os ee - Erzherzeg Friedrich 17,600 
ErzberzogFerdinandMax 17, 500 90 N 
Cruiser ba s 22,000 ¥ Boilers. Q 
- os pa eo os we othe . 
~ ee BE oe oa 22,000 We 0 
pes ee es oe is es es ee Amethyst 9,800 Serow Boller 
oo, ap depht) ah anak. = a” ee be ee fs] 
Ironclad .. 8... = « ” ee feces i * 4 ” ” 4 
cs Building = ee Agamemnon oe 16,760 : eo 6 
Cruiser oe - = ° Natal .. ee oe 23,600 
» ee oe oe Warrior ee ee 28,600 ths Yarrow Boilers. @ 
ae a ° Achilles ‘“ ee 28,600 th Oylindrical. 
oe pa oe Cochrane .. ee 28,600 a 
eo » Shannon... es oa All Yarrow Boilers. 
ee lence 27,000 ” v 
Royal Yacht ee His Majesty’ 'e New Yacht 4, 500 . 
Fron Tee LPvTOonm NWAVLT. 
Cruiser on Built .. oo ee Holland a a 10,000 } 7,500 HP. Yarrow 
i ee eo oo oe . oo os Friesland .. oo 10,000 Boilers and 1 ae 
9 eo ee eo Zeeland ee = 10,000 ndrical re. 
e oo oe Utrecht oe = 10,000 All Yarrow Boilers. 
me on a Gelderland .. es fe 
“ a ~ Noord Bral 10,000 = 
Ironclad es os ee Bes” 6,000 pa 
” ” De Ruyter — 6,000 ” 
° ee ee oe Hertog Hendrik ;. 6,000 oe pad | 
Mt ae Buliding :. ous = Tromp . «6,000 > 
Not a yet. oe 6,000 as pa ¢ 
FOR "== » ORW=EGran WAYS. 
Ironclad ; “ 4,500 All Yarrow peer. + 
» ee Bidevold oe oe 4,500 
FOR aH rORTUGUESE NwaAW Ss. 6 
Oruiser ° Don Carlos I. ee 12,500 All Yarrow Boilers. HW 
FoR cee swpisH BAU SE. 
Cruiser .. os All Yarrow sans 
es oe oe oe o eo - oo Olae Uy Usi ca oe ‘600 e 
Ironclad .. eo es ” oo o ee Dristighe ow 6,000 e 
v0 ee ee oe ae ee ee oo Aran .. ee ee 6,000 eo 
a o ae ee ee ee Wasa .. so oe 6,000 pan 
es ee ee ee Tapperheten eo 7,600 a 
= ee - Posie heten ee woo ae 
a “hing” be os o * 
Oscar II... 10,000 a 





Messrs. YARROW & CO. Ltd. F Poplar. LONDON. 


WILLIAM BEARDMORE & CO., LTD., 


Telegrams: “BEARDMORE, GLASGOW”; “NAPIER, GLASGOW.” 








Contractors to Admiralty, 
Colonial and Foreign Governments. Steel Manufacturers, Forgemasters, 
SHIPS, ENGINES & BOILERS Armour Plate Makers, 
REPAIRED. ‘ ‘ . 
WAR SHIPS, MAIL STEAMERS, Shipbuilders & Engineers, GLASGOW. 


CARGO VESSELS. (Late R. NAPIER & SONS, Limited.) 


SHAE I's ASL. HS MKTiiin 
Crank & Straight, Hollow & Solid. AR M 0 UJ p PLATES amp "JY EL Eiss 


For LOCOMOTIVES, CARRIAGES and WAGONS. 


| SHIP & BOILER PLATES & SHEETS. 


worwuc wavoeo ~— | GUN FORGINGS | WHEELS ¢ AXLES 


: j BOILER FRONTS, EX ENDS AND FLUES. | © slnees FINISHED COMPLETE. 
o—ee 7959 


NICKEL STEEL PLATES, SHEETS, 


| Steel Castings PR OJ ECTI LES BARS, SHAFTS and FORGINGS. 


OF ALL DIMENSIONS. . All facilities afforded for TESTING at the Works. 














Manufacturers of— 


200» 4000 w. GAS ENGINES. 


(OECHELHAUSER SYSTEM) 
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STONE BREAKERS ahs .. BOVLE'S rarest ““AIR-PUMP” VENTILATORS, 
The “ BLAKE-MARSDEN ” IS THE BEST. sé 


HiGHEst AWARD FOR VENTILATION, PARIS EXHIBITION, 1900, 
| . Two GOLD MEDALS AND ONE SILVER MEDAL. 7 
Weigee LORD KELVIN. “I have seen several different forms of Mr. Boyle’s ‘ Air ae. Ma 
P+ in ac’ 
It is the result of 45 YEARS’ EXPERIENCE. Used in all the most successful Roadstone 
Quarries, and by the British and Foreign Governments, Railways, Harbour and Dock Works. 
Also by many hundreds of Corporations in the United Kingdom, South Africa, &c. 


actual o operation and have e much pleasure in testifying to their ncy.” 
80 GOLD and SILVER MEDALS—All Highest Awards. eose 


A. R. MA RSDEN, | Leeds. 


FOR ELEGTRIGAL PLANT.|: 
P. R. JACKSON & CO., Lid., 


Engineers, MANCHESTER. 
are 
Dynamos, Motors, Hautace, es 
Winona, Hoist Gear, &o. |jaien 


DAVEY. PAXMAN CO. Fe. 


London Office : 
COLCHESTER, ENGLAND. 78, Queen Victoria Street, E.C. 
































































Single and Double-acting Quick-speed ENGINES. 
PAXMAN’S “ECONOMIC” BOILERS. 
CONDENSING PLANTS. iden 


tourer QTL, & GAS ENGINES and GAS PRODUCING PLANTS. 


GREATLY IMPROVED and SIMPLIFIED DESIGN. }5000 3B. 1DPp. 
NO CAMSHAFT. NO GEAR WHEELS. Running on 
AUTOMATIC LUBRICATION. Producer 


TWO IMPULSES EVERY REVOLUTION. 1 and 
=| Coke Oven 


Mather & Platt, L®:scraaicres, (anchester. Gas. 


HADFIELD'S « "=, SHEFFIELD} 
Steel Steel Steel 


HYDRAULIC CYLINDERS. DYNAMO CASTINGS. LOCO. WHEEL CENTRES. 
























































SOLE MAEERS OF 


Hadfield’s Patent ‘‘ERA’’ Manganese Steel 


WHICH IS THE SUPREME MATERIAL FOR TRAMWAY POINTS AND CROSSINGS, AND 


ALL CASTINGS THAT HAVE TO WITHSTAND ABNORMAL ABRASIVE ACTION. 
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The LEEDS FORGE COMPANY, Ltd. LEEDS. 


Advantages Win Pressed Steel Rolling 
Stock :— 


LOWEST TARE. 
GREATEST GAPAGITY AND 
STRENGTH. DURABILITY. 
INTERGHANGEABILITY OF 








BUILDERS OF 


All-Steel 4-Wheeled 
and Bogie Wagons 


OF ALL CAPACITIES, 
— AND — 








Every description of— m J PARTS. 
PATENT PRESSED STEEL ~——— "> SMALL NUMBER OF PIECES. 
UNDERFRAMES & BOGIES BOGIE COVERED GOODS WAGON. Mame val 
“—_—< Gauge, 3 ft. 38 in,; Length over Buffers, 45 ft. 6in.; Height, 9 ft. 10 in. TAITE & CARLTON, 
RAILWAY ROLLING STOCK. Capacity, 2445 cubic feet; Tare Weight, 9 tons 16 cwt. 63, Queen Victoria Street, E.C. 








TELEGRAMS: 
“BROTHERHOOD, LONDON.” a F ' id D, 


TELEPHONE: 97, HOP. 
Belvedere Road, Westminster Bridge, 


LONDOWM, S.E!I. 
CONTRACTOR TO THE BRITISH, AUSTRIAN, DANISH, FRENOH, JAPANESE 
AND OTHER FOREIGN GOVERNMENTS. 


SIMPLE ann COMPOUND 


AIR COMPRESSORS 


For all Services and any Pressure. 
STANDARD MACHINES ALWAYS IN PROGRESS. 


aso HIGH SPEED ENGINES .: 


OPEN and ENCLOSED TYPES. OPERA TED by STEAM or AIR. 























CATALOGUES wRms ON APPLICATION. 


“INVINCIBLE” CENTRIFUGAL PRESSURE PUMPS, 


Being perfectly balanced without end thrust, 


for HEADS up to 800 FEET 
IN ONE STAGE. 














Highest Efficiencies Guaranteed for all Capacities. 


GWYNNES LTD. 


(J. & H. GWYNNE, Ltd., and GWYNNE & CO., United), 
Hammersmith Iron Works, and 


81, CANNON STREET, LONDON, E.C. 


Te.earams: “GWYNNE, LONDON” 








TELEPHONE: 5644, BANK. 6505 
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CATALOGUE 
OF ANY ONE 
OR ALL 
WILL BE SENT 
ON RECEIPT OF 
POSTCARD. 






FIRST 
ORDERS 







ON 
APPROVAL. 







%6 Svoeces ‘YS Soccesecce 


“THE LANCASTER wr PISTON RINGS & SPRINGS. 


SIMPLE. SAVE THE NEED 
AUTOMATIC. THE LANCASTER OF REBORING BADLY 
RELIABLE. MMR AL CO IL WORN CYLINDERS. 








The “Lancaster” Piston Rings and Spiral Spring reduce friction and save coal. 
They are simplicity itself, consisting of two rings and one spring >nly. 
They can be fitted to any piston and will work in worn or grooved cylinders. 
Ask for Catalogue A 2. 









FOR USE IN THE 
ROYAL ARSENALS 
AND DOCKYARDS. 


82 HAVE BEEN 
SUPPLIED TO 
H.M. GOVERNMENT 





Our 1903 Patent represents twenty years’ experience in the design and 
manufacture of 70,000 Steam Traps. It is right in design, construction 
and price. Used by the largest engineers and manufacturers at home 


and abroad. For full description write for Cat. Al, post free. 











AT PRESSURE 
UP TO 300 LBS., 


THOUSANDS ARE 
NOW WORKING 





SUCCESSFULLY AND AT 
ON THE SUPERHEATS 
LARGEST UP TO 
ENGINES 750 DEG. FAHR. 





They greatly reduce the friction, whilst keeping the rod perfectly steam-tight, thus there is a 

considerable gain in power, and as less steam is required, there is soon an appreciable 

decrease in the fuel bill. For full particulars, also list of users and their opinions, 
write for our NEW CATALOGUE A 35. 


LANCASTER & TONGE, L7., 


CONTRACTORS TO THE ADMIRALTY, WAR OFFICE, INDIAN OFFICE, AND CROWN AGENTS FOR THE COLONIES, 


Makers of THE LANCASTER” PISTONS, METALLIC PACKINGS, STEAM DRYERS, GREASE SEPARATORS combined with FEED-WATER HEATERS. Feed-water Guaranteed 200° F. 


ENGINEERS, PENDLETON, Manchester. 












































——e 





JUNE 29, 1906.] ENGINEERING. [SUPPLEMENT page III] 51 











JOHN FOWLER & CO. (LEEDS), LTD. 


STEAM PLOUGH WORKS, 6G, LOMBARD STREET, 
LHBDS. — Engineers, — LONDON, H.C. 









































MAKERS OF 


THRASHING ENGINES, 
ROAD LOCOMOTIVES, 








| TRACTION WAGONS. 











MAKERS OF 


STEAM ROAD ROLLERS 


AND 


STEAM GULTIVATING 
MACHINERY 


FOR 
ANZ CROP, 
LAND, 
COUNTRY, 
anv CLIMATE. 














REFERENCES TO USERS IN ALL PARTS OF THE WORLD. cee'g 
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CENTRIFUGAL MACHINES, 


OF THE LATEST AND MOST IMPROVED TYPE ARE MADE BY 


WATSON, LAIDLAW & C?: 


ENGINEERS, 98, DUNDAS STREET (SOUTH), GLASGOW. 








Cope Worp: “SINGLE.” 


A SOLID SPINDLE 


FOR 


CENTRIFUGAL MACHINES. 


me | 
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Bailey’s Safety Valves. 


MARINE, DEADWEIGHT, STEAM LAUNCH, LOCOMOTIVE, 
HYDRAULIC, KITCHEN BOILER, and any other kind. 


BAILEY’S PATTERNS EXCEED THOSE OF ANY OTHER MAKER IN THE WORLD. 












Fig. 1608. 
3 in. **POP” SAFETY VALVE. 
Fig. 1905.-G.M. SAFETY VALVES, with Iron Body, Gun-metal Spring 
Easing Gear. Admiralty Pattern. Case. Set to 150 lbs. 





Fig. 1648.—3 in. SPRING SAFETY VALVE. 
Pressure 160 Ibs. 


Fig. 1614.—‘‘ POP” SAFETY VALVE. 
Steam Launch and Motor Car Pattern. 


THREE PERFECT VALVES. 








THE MOST COMPLETE 
PRICE LIST OF 


SAFETY 
VALVES 


RVER PUBLISHED, 


Post Free from 


me WH. Bailey 
& Co., Lid, 


ALBION WORKS, 
Fig. 1604.—“‘POP” VALVE. 2} in. size SALFO RD, 


wh Adjusabie Popping Action : MANCHESTER 


Fig. 1423.—PATENT STOP VALVE. 6in. size. i 
With “Key-Ring” Renewable Seat. ; 

The only “Seat” which meets all requirements. 

Fig. 1770.—FOSTER’S 


LONDON: 16, FENGHURGH STREET, E.C. 


PATENT REDUCING VALVE. 
6 in. size. 


Telegrams: “ Beacon, Salford.” Nat. Tel.: No. 991, Manchester. 
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SUSPENSION BULB 


FURNACE. 





(PATENT.) 


STRONGEST FORM OF FURNACE. 
HIGHEST FACTOR OF SAFETY. 


UNIFORM SECTION. 








BOARD OF TRADE CONSTANT FOR 
SUSPENSION BULB FURNACE, 


15,000. 





BOARD OF TRADE HIGHEST CONSTANT 
FOR OTHER CORRUGATED TYPES, 


14,000. 

















GREATEST DIAMETER OF FURNACE EVER 
OFFICIALLY TESTED TO COLLAPSE. 


eWRECRUUVUWAAARACAACUVRCURARCAAAAARCEREAUUUUEAUUUDUUUUUUTAU UU UA TAEDELACATEEEUM1 ATE 10" 


Full particulars on application to— 


THE LEEDS FORCE Co,, Lo. 


LEEDS. 


LONDON OFFICE :—Mr. JOSEPH HALLETT, 108, Fenchurch St., E.C._ . Telegraphic Address ; “ ENGINOUS. LONDON.” 





ee, 
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gy No. 8 
VERTICAL MILLING 


PROFILING MACHINE 


o2@' xX 3s" Kk 2G" 








Patent Dial Feed Motion. 


Detachable Graduated Circular Table 
with Automatic Feed, 


Table Oiled Automatically. 











Automatic Stops to all F wre 


All Feeds Reversible. 


All Handles within easy reach of the 
Operator while in his Working jaa 
Position. ; 





WWW Vee 








ALFRED HERBERT, Lr, 


COVENT ERY, ENGLAND. 
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Is your BOILER- HOUSE 9 
an ECONOMIC SUCCESS : 


“BENNIS” sTOKERS AND COMPRESSED AIR FURNACES, 
“BENNIS” ELEVATORS AND CONVEYORS, 
“BENNIS” coAL STORAGE, 
“‘BENNIS” coAL AND ASH HANDLING PLANT, 


Will make your BOILER HOUSE UP -TO-DATE and keep it so. 


» own . 








Write for 


Turn 
FREE LOSS 
Illustrated ; 
re) 
BOOKLETS 
0 PROFIT. 
describing 
Ask for 
PLANT 
FREE 
installed in 
SURVEY 
leading 5 
BOILER nate “ 
HOUSES. mee 


“BENNIS” STOKERS are APPLICABLE to ANY TYPE of BOILER. 
““BENNIS” STOKERS can be used with ONE BOILER or MANY. 





Write for Free Copies of Illustrated Pamphlets ‘‘IS MACHINE STOKING ECONOMICAL ?” and 
‘‘BOILER HOUSE ECONOMY,” by A. W. BENNIS, M.I.Mech.E., A.I.E.E. 


ED. BENNIS & CO, Ltd., 


Little Hulton, BOLTON. 


London Office: 28, VICTORIA STREET, S.W. 6765 





























June 29, 1906.] ENGINEERING. [SUPPLEMENT page Ix] 57 


HORNSBY: 


STOCKPORT 
GAS 
ENGINE, 


AND 

















SUCTION 
GAS 
PLANT. 


Cheapest Power known. 
Simple, Effective, Safe. 


| 10 to 20 B.HP. for One Penny per Hour. 


Works cover 50 acres at 


GRANTHAM and STOCKPORT. 


R. HORNSBY & SONS, Lto, GRANTHAM. 


LONDON OFFICES—75, and 80, Queen Victoria Street, E.C, 
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a 15 


Oct 11 
1906. 


Sept. 15 
Oct. 17, 
1906. 























SLE 





OLYMPIA, 








it Hiwhuunin C Hunn THE LARGEST AND COT 
] President Organising } Managers: 

|. sreWeels Gaiter. KCB. | MOST IMPORTANT EXHIBITION | oD. SMITH, F. W. BRIDGES, | 
| Sc.D., LL.D., F.R.S. | EVER HELD IN | Oboe art's Gore tot he Mt Kenton | 


(ice ee THE UNITED KINGDOM. HHH 











UNDER DISTINGUISHED PATRONAGE, WITH A STRONG ADVISORY COMMITTEE. 





The opportunity for Exhibiting under such favourable auspices, and with such promises of 
support, has never before been presented to intending Exhibitors. 


A large number of spaces already booked, many of the leading Firms being represented. 





Prospectuses, Plans, List of Sections, and all further particulars on application to THE ORGANISING MANAGERS, 
119 to 125, Finsbury Pavement, London, E.C. 7878 


POTT, CASSELS & WILLIAMSON. 


Works: MOTHERWELL, near GLASGOW. «rer torrra.: 











CENTRIFUGAL MACHINES 


With Ball-Bearing Spindles and Self-Adjusting Buffers. * 





-SET OF SIX 48 IN. MACHINES, WITH FIXED ELECTRIC MOTORS. 707 





CATALOGUES ON APPLICATION. 
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¢. W. BURTON, GRIFFITHS & co., 


SPECIALISTS IN thnour- SAVING — TOOLS, 


Invite y attention to the merits of thei 


“LUCAS” PRECISION HORIZONTAL BORING & MILLING MACHINE. 











This Tool has been designed for 
handling and finishing work with 
the greatest ease and rapidity. 


The details of construction are 
described in Special Catalogue to 
be had on application. Its ac- 
curacy is fully guaranteed. 





ONE MACHINE STILL UNSOLD 
FROM OUR JULY LOT. 





7064 





SOLE AGENTS :— 


(. W. BURTON, GRIFFITHS & CO. “2e2a Se 


GLASGOW BRANCH: 57 & 59, FINNIESTON STREET. Telegrams: ‘“HIBOU, LONDON.” “LATHE, GLASGOW.” 


HIGH-SPEED TOOL STEEL 
BRAND. AW BRAND. 


Ranks First for 


HIGHEST EFFICIENCY 
“ REGULARITY of QUALITY. 


Specially suitable for Turning & Planing Tools, Milling Cutters, Twist Drills, &e. 


MAKERS OF EVERY Cer OF FURNACE FOR TREATING Lichstadl SPECIAL STEEL. 























MANUFACTURED AND SUPPLIED BY 


SIR W. G. ARMSTRONG, WHITWORTH & 00,, La. 


Openshaw Works, dae kt 


LONDON OFFICE: 8, GT. GEORGE STREET, WESTMINSTER. Agents in France: HY. BERGERAT & GARCIN, 85, Rue Saint-Lazare, Paris. 
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iJ 
: ia 





MECHANICAL LU CATOR. STEAM CYLINDER LUBRICATOR. 
The OLDEST and BEST LUBRIOATOR MANUFACTURERS in the Market. 


THE STEAM CYLINDER LUBRICATOR CO., P. 


GORDON WORES, LOWER BROUGHTON, MANCHESTER. 


Telephone: No. 16465. Telegraphic Address: “SEAFIELD, MANCHESTER.” This Advertisement appears Fortn — 


WM. JESSOP & SONS Limited, 


BRIGHTSIDE WORKS, SHEFFIELD. 


— MANUFACTURERS OF — 


TOOL STEEL, 


SELF-HARDENING STEEL, 
SHHET STEEL, 


’ SPINDLE STHEL 
LAGGING SHEETS. 











— MANUFACTURERS OF — 


Cast-Steel Rudders, 


STERN FRAMES, 


PROPELLER BLADES, 


BRACKETS & STEMS. 


STEEL GEARING, 











PISTONS, CYLINDERS, FORGED 
po MARINE CRANKS 
ENGINE CASTINGS os 
STRAIGHT SHAFTS 


Weighing up to 40 TONS. 








Of Heawiest Description. 








TURNING STEEL “SS amis, 1000, 
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V THE TRUSTEES FOR THE DEBENTURE HOLDERS ofS 
Telegrams :— : Telephone :— 
58, HANLEY. 


RENSHAWS, STOKE-ON-TRENT. 





Phenix Works, STOKE-ON-TRENT. 





ENGINEERS, 
FOUNDERS, 


BOILER 
MAKERS, 


AND MAKERS OF 
High-class : 
Constructional == 











IRONWORK. 





ROLLING 
STOCK 


OF EVERY 


DESCRIPTION 
FOR 


BRITISH 


AND 
FOREIGN 
Requirements. 





7782 








DREDGING 


Up to the Largest 
Dimensions and Capabilities. 


DELIVERED COMPLETE OR 
SHIPPED IN SECTIONS. 





ON WAR OFFICE & ADMIRALTY LISTS. 





Telegraphie Address: 
“DREDGER, PORT-GLA8@OW.” 























S55 =: eee ot eee Se coer att 


a ce os Seeeete 


“= } + 
(Spear: 



































PLANT 


Bow and Stern Well Centre and Side Ladder Bucket 
Barge-Loading and Hopper Dredgers, Suction Dredgers, 
Hydraulic and Mechanical Agitators, Discharge Pipes and 
Pontoons, Hopper Barges, Sewage Steamers, Caissons, 
Tugs, Ferries, Paddle and Screw Steamers. 


















































Barge Loading Bucket Dredger (No. 156), by Ferguson Brothers, 


for Mersey Docks and Harbour Board. 


Spare Gear and Renewals Supplied. 


FERGUSON BROTHERS, “">>-<< 





Shipbuilders and Engineers, 


NEWARK WORKS, PORT 





\ 
\ <i “i x5 
a Lt “i 
/ COLD 
DREDGING A 
SPECIALTY. 
GLASGOW, N.B. 
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JAMES SIMPSON & CO., [72 


LONDON ann NEWARE. 








“IS PUMPING MACHINERY <2. 


TRIPLE-EXPANSION BEAM 





WORTHINGTON PUMPING 

















ENGINES PUMPING ENGINES. 
FOR TRIPLE-EXPANSION FLY- 
WATERWORKS, WHEEL PUMPING ENGINES 
SEWAGE WORKS, for Deep Wells. 
MINES, POWER PUMPS for all 
HYDRAULIC POWER. sntieds 
MARINE FEED PUMPS, SURFACE CONDENSERS 
BILGE PUMPS, an 
ic Complete CONDENSING 
‘ INVERTED TRIPLE-EXPANSION ENGINE DRIVING PLANTS 


3-THROW PUMPS DIRECT. 
ESTIMATES ON APPLICATION. 
Please address all correspondence to :— 7749 


JAMES SIMPSON & CO., Ltd., 101, Grosvenor Road, London, S.W. 


DAY, SUMMERS & CO., Lt, 


ENGINEERS, BOILERMAKERS, SHIP & YACHT BUILDERS, 
































ESTABLISHED 1834. NORTHAM IRONWORKS, SOUTHAMPTON, 
SS ENGLAND. | 
CONTRACTORS 


SOUTHAMPTON.” 


ADMIRALTY & WAR OFFICE. 


—— 





























RUSSIAN D.S.&Co. have | 
GOVERNMENT. designed | | 
4a and | 
SPANISH constructed | 
GOVERNMENT. FIVE of ! 
— these 
EGYPTIAN BRIDGES for 
GOVERNMENT. the 
iets Southampton 
ARGENTINE Photo by Find permission of] — — SWKiiad Cosser & Co., heotenge aw 
GOVERNMENT. Steam Ferry Bridge for foot passengers and vehicles. Company. 7082 


Two of these bridges run every few minutes from opposite banks of the River Itchen. Se RS 2 eee 











Other Specialities—STEAM TRIPOD TRAVERSING SHEERS (Land and Floating). Over 80 sets of these Sheers have 
been made by D. S. & Co., to lift weights up to 180 tons. 

HAULING-UP SLIP MACHINERY. Capable of dealing with vessels up to 3000 tons dead weight. | 

| 


rvuG BOATS. BARGES. POMTOONS. | 
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Power Plants. 




















Send for our New Catalogue. 


Producer Gas for Gas Engines. 
Producer Gas from Bituminous Coal or Anthracite. 
Producer Gas for all types of Furnaces. 


Producer Gas by the “Duff” Patent. 
Producer Gas means Economy of Power and Heat. 


MASONS GAS POWER CO., LimiTep, 
Alma Works, LEVENSHULME, MANCHESTER. 


—— FURNACES. 


ORIGINAL DESIGNS OF LATHES. 


PrAAAAASAS 


Patent Variable Speed 
Headstocks. 


Patent Automatic Change 
Mechanism. 


©) Patent Covered Bed!!! 
Hexagon: Turret, 

> Automatic Stops to Feed. 

' Patented Feed Motion. 


NO COUNTER 
MOTION. 























Se 
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ee “tia Bal - 
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POR EP LY) 


JOHN LANG & SONS, “JOHNSTONE, HEAR GLASGOW. 


LONDON REPRESENTATIVE - - Mr. WILLIAM JAFFREY, 149, Bishopsgate Street Without, E.C. 
MANCHESTER ” - : Mr. C. W. B. CROSSLEY, Exchange Buildings, 6, St. Mary’s Gate. 
NEWCASTLE ” - ~ . Mr. WILLIAM STEVENSON, 1, Mosley Street. 
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- DARLINGTON FORGE CO., LD., DARLINGTON 


Telegrams : ‘‘ Forge, Darlington.’’ London Office: 50, Feancohuroh Street, 








STEEL CASTINGS. 
‘SONIDUOI NOU! ® TAILS 





HYDRAULIC PRESSED STEEL SHAFT, 66 ft. Long 22 in. Diameter. 


Forged from 60-ton Ingot for H.M. First-class Cruiser “Roxburgh.” 


HUDSWELL, GLARKE & 6O., LTD., 


RAILWAY FOUNDRY. LADS. 


LOCOMOTIVES 


For Main or Branch Rallways, Contractors, Ironworks, Collieries, &c, Made to sult any Gauge of Rallway. 











—_——_———__—— —— 


Telegraphic Address: 
‘** LOCO, LEEDS.” 


Established 
1860. 





PRICES, ‘PHOTOGRAPHS | ‘AND FULL SPECIFICATIONS ON APPLICATION. 
Sore] MAHBIEENRS OF 


“RODGERS PULLEYS” 


| (RHGISTHRED. 
WROUGHT IRON THROUGHOUT, RIM, ARMS, AND BOSS. 
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VICKERS’ 


HIGH 
SPEED 
TURNING TOOLS ST E = - 


DRILLS, TAPS, 
ann CUTTERS. 


ALSO TOOL STEELS OF OTHER QUALITIES. 


VICKERS, SONS 2% MAXIM, LTD., 
RIVER DON WORKS, SHEFFIELD. 7621 

















SMITH & COVENTRY, § 


LIMITED, 


MAN CH ESTER. Me ; ; This illustration 


BORING & TURNING MILLS ee 


From 2 ft. Gin. to 20 ft. 
HIGH SPEEDS. POSITIVE FEED WITH INSTANTANEOUS CHANGES, 


IN STOCK—2 ft. 6 in., 4 ft., 5ft., 6 ft. and 10 ft. _A@ee 
EARLY DELIVERY-8 ft. and IG ft. BS 








ALSO BUILD TO ORDER AND STOCK: 


Vertical and Radial Drilling & Tapping Machines. 
Stud Lathes. 
Milling Machines. of all types. 


Bevel Wheel Cutting Machines, including the 
Robey-Smith and Bilgram. 


Knowles’ Keyseating Machines. 
Slot Drilling Machines. KO. MUTED T UCU AULT LILI 
Lathes, Planing, Shaping. and ; io = Woy) aie 
Slotting Machines. 
Side Planing Machine. 
Brass Finishers’ Lathes. 
Pearn’s Lightning Tappers. 
Twist Drills. ce 
Milling Cutters, &c., &c. 








— ee — 
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BROWN, BAYLEY’S STEEL WORKS, L”™. 


Tolographic Addresses { “BAYLEN. SHERTIELO” SHEFFIELD. 


“BALI, LONDON.” 


Manufacturers of STEEL 


——_—- BY THE -— 


‘‘Siemens’’ & ‘“Bessemer’’ Processes. 





MAE ERS OF 


TYRES, AXLES AND SPRINGS.—7or Railway Locomotives, Railway 


Carriages and Wagons, and for TRAMWAY ENGINES and CARS. 


SPECIAL GUARANTEED SPRING STEEL —7or raitway Locomotive 


Springs, Railway Carriage and Wagon Springs, and for Lurry, Dray and 


Cart Springs. 


STHEHH FORGIN GS. 
P LANISHED STEEL BARS.— For Shafting for Engineers, Machinists and 


Agricultural Implement Makers. 


SPECIAL STEEL BLOOMS AND SLABS. 





LONDON OFFIOB: AUSTRALIAN AGENTS: 7674 
SUFFOLK HOUSE, 5, Laurence Pountney Hill, E.C. W. & A. McARTHOR, Ld., 15, Macquarie Place, SYDNEY. 














Works : 
Benrath, | «| | 
near Dusseldorf, =| 9, | 
Germany. ‘ 





De ent I. 


Harbour Equipments, na 
Shipyard Cranes, i 

Wharf Cranes, 
Traveliing Bridges, 





Coal Unloading 
Machinery, 


Electric Coal Tips, 


Overhead Travelling 
Cranes, 


Pit Cranes, 


Charging Machines, 
ingot Strippers. . 





TRAVELLING SHIPYARD CRANES supplied to-A. G. Weser, Bremen, Germany—100 tt. lifting height. 








ae BENRATH ENGINEERING Co. 


London Office: 





Victoria Street 


TELEGRAMS: 


“ Benrather, London.” 


Department II. 





Steel Works, 
Blast Furnaces, 
Mixers, 
Rolling Mills, 


Tube Mills. 


Department III. 





Aerial Ropeways, 


Cableways. 


COAL & ORE UNLOADING PLANTS up to 600 Tons Hourly Capacity. | 
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vier. ALR COMPRESSORS 

























ee 

SHIPYARDS, Jee, Eg ATIC 
ENGINEERING SHOPS, a i 

CONTRACTORS’ WORK, = LS 


WATER PUMPING, 

CHEMICAL WORKS, 

PAPER MAKERS, 
de.,  &e. 


VACUUM. 
PUMPS \ = FOR ANY 


for all purposes. peer ee : - - SERVICE. 


As —_— d to ADMIRALTY and others. 


REAVELL & c0., LTD., “works, cher 


ALL KINDS. 


SINGLE, TWO or 
THREE STAGE 
COMPRESSION. 














Telegrams: “ REAVELL,” IPSWICH. Telephone: No. 212. 
T WNSOTID A TE D PNEU AND ON WAR OFFICH LIST 
Send for i 
“LITTLE SPECIAL CIRCULAR a : 
GIANT” No. 13, ne 
PNEUMATIC if you wish for particulars of 


the latest and 


D most improved . 
RILLS, oe 

of BRITISH MANUFACTURE. Pe 
Supplied with Improve nk TELESCOPIC FEED when FLECTRIC ; 


AIR COMPRESSORS DRILLS. 
“BOYER” 
HAMMERS | 


for 
RIVETING, 
CAULKING, 
) CHIPPING, 


STONE- 
CARVING, 





&c., &c. 





YERAL Telegrams—CAULKING, LONDON. 


"ices "Palaoa Chambers, 9, Bridge St, Westminster, SW. rcphonae{ $887, OERRARD. 


Wo ‘hops and Showroom within a few minutes’ walk ot the Ofices, where PNEUMATIC and RLBOTRIO TOOLS can be cece in operation. INSPECTION INVITED. 


Works: FRASERBURGH, N-.B. re 





ee 
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MECHAN & SONS, 


LIMITED, 


Engineers and Contractors, 
SCOTSTOUN IRONWORKS, GLASGOW. 


rN 28, VICTORIA STREET, LONDON, S.W. 
Rivetted Suitable for 
Water, Gas, 


e Steel Sewage Ori 
“ae Pip QS aad other Purposes 








5546 











WERF GUSTO, FIRMA A. F. SMULDERS, SCHIEDAM, “tuitin. 


SHIPBUILDERS AND ENGINEERS. 





BUILDERS of the MOST IMPROVED DREDGE PLANT of the LARGEST 
DIMENSIONS and OUTPUT. 








t Sesseuppy 21 4ydesBoje, 


AVENUE, 


‘Zujseeu)3ug 


“uOlUr) 449780 ‘(UOIZIPS 4G PUe UI) OG Y—: PesN SepoD 


‘Pa puz 





«'NOGNO" ‘ANINSV"S,, 
«WVOZIHOS ‘SUSCINWNSY., 


Telephone: No. 3019, 


Agent for all parts of the British Empire :— 
Mr. L. E. CECIL BEEBE, A.I.N.A., 794, Gracechurch Street, LONDON, E.C. 





The WERF GUSTO. YARD and WORKS cover an area of [5 acres, with building accommodation for Vessels up to -™ 
600 ft. long. The Main Halls have each a surface of 460 by 170 ft. Office Buildings, 100 by 100 ft. 


BOILER WORKS AT GRACE-BERLEUR, NEAR LIEGE. ROOF AND BRIDCE CONSTRUCTION. BOILERS OF EVERY SYSTEM AND POWER. 
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LOCOMOTIVES 


For Contractors, Planters, Shipyards, Collieries, Mixed Traffic, &c. 
| 














PORTABLE 
RAILWAYS 


WAGONS 


OF ALL 





NEW 
CATALOGUE 


i6th EDITION 





NOW READY. 
DESCRIPTIONS. 


The Illustration represents one of a number of Engines built by us for the Cape Government Railways. 


W. G. BAGNALL, LTD., 








) SI" A E'*E'’"O FR. TD. 
Codes used—‘‘ Engineering,” ‘‘A BC,’’ and ‘‘ Bedford McNeill’s.’’ Telephone—No. 15. Telegrams—Bagnall, Stafford. 
Makers of SLOW-SPEED INDEPENDENT EIMwaxrT=sDyD, 


“OIRECTAGTIN FEED PUMPS 


FOR MAIN AND AUXILIARY PURPOSES. 


“WOODESON'S PATENT.” 








VERTICAL AND HORIZONTAL, 
SUITABLE FOR THE HIGHEST 


PRESSURES. 
Special Design to work SEE’S PATENT ASH INJECTORS. 


GATESEHEAD-UPON- = WE. 


CONTRACTORS TO THE ADMIRALTY. PUMPS SUPPLIED TO H.M. NEW ROYAL YACHT. 


41, ABC, and ENGINEERING TELEGRAPH CODES USED. Telegraphic Addresses { “OFGLOPE LONDON. 
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THWAITES BROS., Lo. 


BRADFORD. 


S Bradford 
| Feed Pump. 


Under New Patents. 


= NO SHUTTLE VALVE. 
BREUER SCHUMACHER & CO., LTD., 


KALK, near GOLOGNE. 


MACHINE TOOLS. 
AUXILIARY MACHINES 


For Metallurgical Works. 


ROLLING MILL PLANTS. 
HYDRAULIC MACHINERY. 


All communications regarding British, Colonial and Export 
business to be addressed to our London Office, 


VERTICAL CYLINDER BORING MACHINE 21, LIME STREET, LONDON, E.C. 
Se SNe Sp We RET ee GO ne Me Telegraphic Address: “BIGBRO, LONDOY.” Tolaphone Wo: 2565, AVENUE 
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Galloways’ Patent 
Water-Tube Boiler. 











SPECIAL FEATURES :— 


b\ SAFETY—DURABILITY—AGCESSIBILITY. 


MAXIMUM HEATING SURFACE, 

IMPROVED CIRCULATION OF WATER. 

MATERIAL AND WORKMANSHIP THE BEST. 
CONSTRUCTED THROUGHOUT OF MILD STEEL. 





ALSO MAKERS OF 


Galloway, Lancashire & Cornish Boilers 


) FOR HIGHEST PRESSURES. 


\ WROUCHT-STEEL STEAM SUPERHEATERS. 


3 | HIGH-SPEED and SLOW-SPEED ENGINES. 
| BLAST FURNACE ENGINES & ROLLING MILL ENGINES. 


al GALLOWAYS LIMITED, 


ENGINEERS AND BOILERMAKERS, 7675 


Telegrams: M ANGH ESTER. London Office: 
GALLOWAY, MANCHESTER. 17, PHILPOT LANE, B.C. 


SMITH’ § PATENTS FOR TH HE TRANSMISSION OF POWER, 


New Pattern 


PLUMMER 
BLOCKS. 


Top and Bottom Brasses. 

















New Pattern 


PLUMMER 
BLOCKS. 


Top and Bottom Brasses. 






STRONG. 
CHEAP. 
WELL FINISHED. 


Length of Peo 
14 diameters. 











w | 2 | 3 4 | 2 | s | 3s | 4 | 4 


























BORE in inches Cy bee) 
| PRICE each 2/6 i 3- | 39 | 5- | oe | se | 1 | 14/- | 17/- | 21. | 26/- 36/- 
Reference Number | 400 | 401s | 4024 | 4084 | 40a | = 4060 | 40a | 407 | 4084 | 4004 | 410, | atta 
LIBERAL DiSCOUNT TO THE TRADE. SPECIAL QUOTATIONS FOR QUANTITIES FOR STOCK. 


Complete Catalogue of SHAFTING, FITTINGS and PULLEYS on application. 


SMITH & GRACE screw soss putter CO., LTD., THRAPSTON. 


LONDON: 86, Queen Victoria Street, EC, Telephone No,; 15% Bank, Foloprapn: GRACE, THRAPSTON,” 
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Steel Structures. 


Chimneys. 
BLAST FURNACE WORK. 


Tanks, 


CAST IRON AND STEEL. 


Patent Pressed Tanks from Stock. 


STEEL PIPES, 


WELDED AND RIVETTED. 


Gas Works Plant. 


Castings. 


HIGH-CLASS LOAM WORK. 


THOMAS PIGCOTT & CO, L2- 


BIRMINGHAM. 


7806 





Telephone— 
B.HM, 86 & 4546, 


Telegrams — 
“ATLAS, B'HM.” 


WILLIAM RYDER L~ 


141, Folde Read, BOLTON. 




















THE MAKBERS OF 


THE RYDER FORGING MACHINE, 


Profitable for— 


GAS WORKS, 
POWER STATIONS. 
CEMENT WORKS, 


&c., &c. 





SAVES MONEY BY WEIGHING AND RECORDING 
AUTOMATICALLY COAL, ORE, CHALK, 
OR ANYTHING ELSE. 





7274 


SOLE MAKERS: 


SAM" DENISON & SON, Lr, 


FAR HUNSLET, near LEEDS. 


German Niles Tool Works, 


OBER-SCHONEWEIDE, near BERLIN. 


SPECUALIY: ME AWY MACHINE TOOLS 
of all descriptions. 














Telegrams: “‘ NILESWERKE,” 
OBERSCHONEWEIDE. 





Our own Factory Equipment includes: 500 Machine 

Tools of latest design; 22 Electric Cranes having a 

total lifting capacity of 250 tons; 200 Electric 
Motors of a total capacity of over 2000 HP. 





Vertical Boring & Turning Mills. 
Engine Lathes up to the largest capacity. 
Planers for all purposes. 
Drilling Machines, Upright and Radial 
Yi Types. 

—=|% Boring Machines, with Vertical and 
: Horizontal Spindles. 
= Milling Machines, with Vertical, and 

Horizontal Spindles. 

Slotting Machines. 
Hydraulic Presses for Car Wheels. 
Pneumatic Tools. 


SPECIAL MACHINERY for Railroads, 
Marine Engineers, Bridge Builders, 
Rolling Mills, &c. 


PBPAAOwwst 
AGENTS: 


For ENGLAND (except Manchester District): 
E. 0. AMOS, M.L Mech. E., “6 Backlersbury, London, E.0. 


For MANCHESTER DISTRICT 
DONAT & 0©0., Economic Building, Spring Gardens, 








ms Manchester. 

“> For GLASGOW DISTRICT : 

‘ WILLOOK, REID & O0., Ltd., 7694 
Central Chambers, 109, Hope Street, Glas 








Sawing Machine for Hot Iron, Coke Breakers, &c, 














JUNE 29, 1906.] 


ENGINEERING. 


[SUPPLEMENT page xxv] 73 











KINGHORN’S 
PATENT METALLIC VALVES 
« * 


Easily Extensively Used 





Fitted to by British and 

Existing oe - - oe 
Pumps. Steamship Lines. 
. = ARE UNEQUALLED me, ° 


WHEN MANUFACTURED BY, AND STAMPED WITH THE NAME OF :— 


THE METALLIC VALVE C0., °"tiverroo.. 
















ALL OF OUR Valves, both screwed and 
flanged, are 


Fitted with Jenkins Renewable Discs. 
NO RE-CRINDING NECESSARY. 


Jenkins ; 
Bros. 


IRON BODY. 
ts 


GUN METAL. 





ALL PARTS INTERCHANGEABLE. 


EVERY VALVE BEARING OUR TRADE MARK IS 
GUARANTEED PERFECT. 


JENKINS BROS. ™ 


96, QUEEN VICTORIA 8T. 
LONDON. 


ALLEN §? 
ALOR & GALLEN) 


IRMINGHAM 


MAKE 


RESSES 


71, JOHN STREET, 
NEW YORK. 





MACHINERY 
For SHEET 
METAL WORK 
COINS MEDALS 
CARTRIDGES 
HOLLOWARE Erc 
DForTHE MFRor 
GUNPOWDER : 
eT ete) me), 
CORDITE Etc 


de cle with Goring and in varios ‘Bios, v8 





Valves. 








FOR AMERICAN PATTERN 
DISC-GRINDING MACHINES. 


= | Swen. 


W. J. DAVIES & SONS, 
Emery Mills, London, $.E. “™ 
























HIGH-SPEED “NOISELESS” ENGINES. 


Absence of Vibration. 


Suitable a A Oontinuous 


FOR PUMP, DYNAMO, 
and FAN. 


John Smith «62 


Grove Ironworks, 
CARSHALTON, SURREY, 


Telephone: 66, Sutrom. 6873 

















ROBERT WARNER & CO. 


TREBLE PLUNGER PUMPS 


For Collieries, Water Works, Breweries, Paper Mills, &c.; arranged for ey | elther by Ropes, 
Belting, Shafting, direct or combined, with Steam, Gas, Oll Engines, or Ersctric Motors. 


















OROMER WATER SUPPLY. 


‘Duar Sirs,—Herewith I have the oman to enclose 
a final Certi = oe one ah 
express my thanks e very satisfactory 
which you have executed the work and cnatied’ ous 
your contract. 
Yours mn 0, i 
232, G ~~ hy ones, E.O. 








en 


MANY HUNDREDS OF SIMILAR PUMPS MADE AND WORKING ON ALL 
LIFTS UP TO 1150 FEET WITH GREAT SATISFACTION, 


From a Photograph of a Pump with 6 in. diam. Plungers, 10 in. stroke, made and supplied for a 700 ft. Litt, 
UNSOLICITED TROTIMONTAL, 


w= hate $0 of youn putes vite, on taae cenaee ee 
been eo that we have no reason 
oo her eae. qe TON BOWES & PARTN 


To Messrs. R. Wanwer & Oo. 


ROBERT WARNER & CO., 97, Queen Victoria Street, aan EC. 
Telephone P 0. 8154, Central. 
Telegraphic Addresses; “‘ HYDROLOGICAL, LONDON,” or “FOUNDRY, WALTON-ON-NAZE.” 
WORKS: WALTON-ON-THE NAZE. 7342 
Machinery and one of Robert Warner & Co.’s Patent Windmills will be shown at the Roya Suow, 
tand No. 135, June 27 to 30; also at the YorKsutrE Siow, to be held at Middlesbrough, Aug. 8-to 10, 








ices alo 





Pumpi 
Derby, 


Ee 


“‘W1GISSROOV ATSVA SZATVA TIv ‘G38N DNINOVd TWNUZLNI ON 
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F. WIGGINS & SONS, 
102 & 103, MINORIES, E., LONDON. 
For Lamps, Stoves, Ventilators, Electrical Work 
and Philosophical, and for all purposes. 
LARGEST STOCK IN THE WORLD. 


CONTRACTORS TO H.M. GOVERNMENT. 
TELEPHONE No. 2248, AVENUE. 9834 





a 
VAUGHTON BROS: srunciin 
S75) DIESINKERS. aap 


STAMPERS. PIERCERS. / 
LETTER & FIGURE CUTTERS. aeic 
WORKMENS’ TIME CHECKS. \\\ 
BURN BRANDS. 
ENGINEERS’ _NAME PLATES. — 
STAMPED BRASS FOUNDRY. 
Enquiries for any description of SMALL METAL ARTICLES solicited. 


STANDARD STEEL Works, 


Philadelphia, Pa., U.S.A. 


Stee! Tired Wheels. 
























7870 








Tires. 


SOLID FORGED 
ROLLED WHEELS 


Forgings. Oastings, 
Springs. 


General Agents— 7880 
SANDERS & CO., 110, Cannon Street, London, E.C. 


“CENTRAL LIFT” 


HYDRAULIG-WORKING 
VALVES. 


Hasy Working. Simplest and Best for Iron 
and Steel Works Plant, 
Dock and Railway Cranes, &c. 


SpNT OoOuT ON APPROVAL. 

















*: SOLE MAKERS :— 


DEWHURST’S ENCINEERING COMPANY, Lp, 
Hydraulic Engineers, ee stall Engineers, SHEFFIELD. 


oS mummers Plan-Copying Paper Copying Paper 
and Linen. 


The FINEST QUALITY on the MARKET. 
FOR ENGINEERS AND ARCHITECTS. 


MARION'S World-renowned PLAN-COPYING PAPERS and 
LINENS, and LINEN-BACKED PAPERS, giving Blue, Black 
and Brown Lines on White Ground, or vice versa. - 


DESCRIPTIVE BOOKLET, SPECIMEN PRINTS and PRICE LIST post free on application. 
ILLUSTRATED PHOTOGRAPHIC CATALOGUE, 800 PAGES, POST FREB, ONE SHILLING. 


MARION & CO., Ltd.,” 


HEKPER >, 
ROCK DRILL. 


AIR COMPRESSORS 


ALL TYPES. 


+e Ne) 
o/ |}WELL-BORING TOOLS. 


SCHRAM, HARKER & CO., 


ENGINEERS, 6799 
CANNON STREET HOUSE, LONDON, E.C. 
Telegrams :—‘* SCHRAM, LONDON.” ABC Code. 











STAHLWERK OEKING Akt. GES. 


Marti DUSSELDORF. 
artin : of all kinds, 
Steel Casting s ROUCH AND _ 





FOR ROLLING MILLS AND FORGES. 
Shafts, Couplings, Foundation Plates, Frames,' Rollers, Cog Wheels, Tups and Anvils, &c., 
For Engineering Works, Shipbuilders, Bridge Building and ELECTRICITY WORKS, 


Gear Wheels, Castings for Dredgers and Ships, Castings for Pumps, Boiler Mountings, Dynamos 
and Motors, Hydraulic Presses, Bridge Supports, Brick Moulds, Wheels and Axles, &c. 7692 


Representatives : VEITHARDT & HALL, Ltd., 41, Eastcheap, LONDON, E.C. 




















22 & 23, SOHO SQUARE, LONDON, W. 








PNEUMATIC RIVEVTING MACHINES 
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THE ENGLISH McKENNA 
PROCESS CoO., Ltp., 


BIRKENHEAD STEEL ROLLING MILLS, 
Dock Road, SEACOMBE, BIRKENHEAD, and York Mansion, Westminster, §.W. 


STEEL RAILS 


OF HIGHEST QUALITY AND FINISH. 


SPECIALITY: Railway Companies’ own Worn Rails Renewed 
into new PERFECT sections, doubling the life of the rail and 
effecting considerable financial economy. 7856 























ENGINEERS, 
FOUNDERS, 


R. D. Wood & CO., MACHINISTS, 


wee ee same Philadelphia. 


MANUFACTURERS OF 


CAST IRON PIPE, 


WATER & GAS WORKS APPLIANCES. 
ovens“ GAS HOLDERS 
9 


HYDRAULIC TOOLS, 
CRANES & MACHINERY. 


LONDON acents— —— SEND FOR CATALOGUES. —— 7720 
HENRY R. MERTON &-CO., 2, Metal Exchange Buildings, Leadenhall Avenue, London, E.C. 


Fullerton, Hodgart & Barclay, Ld., 


Vulean Foundry and Engine Works, PAISLEY. 


Contractors to H.M. Admiralty and War Office. 


Cable Address :— 
TUCHAHOE, PHILADELPHIA. 





Established 1838. 





SPECIALITIES: 
High-Class 


HORIZONTAL 
AND VERTICAL 
ENGINES 


Up to 3000 HP. 


Mills, Mines, Steel Works, 


Electric Lighting 
and Traction Stations, &c. 





HYDRAULIC 


PUMPING 
ENGINES AND 
MACHINERY, 
Docks, Ships, Steel and 
Engine Works, 
Warehouses, &e. 








THE ‘BAKER’ 


Oorxt 


SEPARATOR 


FOR EXHAUST STEAM, 
CONDENSING & NON-CONDENSING : 





At present working satisfactorily in many 
of the most important Electric Stations and Works 
throughout the United Kingdom and on 
the Continent. 





WRITE FOR CATALOGUE. 


BAKER'S PATENT APPLIANGES CO., Ld., 


Melrose St. Works, SCARBOROUGH. 
Telegrams—‘‘ PATENT, SCARBOROUGH.” 














“FOSTER’S” PATENT MULTIPLE EVAPORATORS. 








DEMPSTER, MOORE & CO., Lto. 


Engineers, GLASGOW. 





From Photo. of 9} in. Centre Lathe. 
SPECIALITY : 7761 


Modern High-Speed Machine Tools. 
ne ETE Pa Sa 


TV eYou g Ere)” 


For Soft Patches 


Mix a compound of one pe of Smooth-On Elastic 
Cement and one part of Smooth-On Iron Cement 
No. 1, by volume, which combine to make a stiff 
metallic putty, easy to work and easy to apply. 
The boiler can be used as soon as application is 


completed. 

e@ above combination is unequalled for boiler 
agent and stopping leaky seams where caulking 
is di t. ; 


Write for Our Illustrated Catalogue. 
These Cements are for Sale by 


Messrs. HODGSON HART LEY, 


MANCHESTER, England. 


6108 


SMOOTH-OW MEG. CO., 











JHRSHY OITY, N.J., U.8.A. 
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BAYLISS, rouse wetbiess” neon 
JONES / ¢ ey 7 
ond with BOTH ends” IN USE UPON 54 TRAMWAYS. 


Also supplied with the Bayliss ‘‘Eureka” and Patent ‘‘Helicoid” Lock-Nuts. << Xs 
THE THE PATENT 
A LISS, D> “saviiss FISH BOLTS “ HELICOID” 
EUREKA” 
LISTS FREE. 


Made from tin. ‘aie, i. 


Also Manufacturers of IRON AND WIRE FENCING, HURDLES, "PATENT TT SELF- ADJUSTING RAILING, CATES, &o. 







/RAILWAY & TRAMWAY ee ee ac. 





May be had 

















MANUFACTURERS, \ SAMPLE NUT FREE. 





\ VICTORIA WORKS, WOLVERHAMPTON, & 139 & 141, CANNON sT., LONDON, Ec. 


JOHN BROWN & COMPANY, LT. 


Atlas Works, SHEFFIELD; and CLYDEBANK, near GLASGOW. 
LONDON: 26, VICTORIA STREET, WESTMINSTER, 8.W. 


BUILDERS OF PASSENGER AND CARGO STEAMERS, 


And specially of First-class High-speed Ocean Steamers up to the Largest Size and Power. 


WARSHIPS OF ALI TY PHS 


BATTLESHIPS, CRUISERS, AND TORPEDO BOATS, 
AS BUILT FOR THE 


BRITISH, SPANISH, RUSSIAN, JAPANESE, AND NETHERLANDS GOVERNMENTS. 

















MANUFACTURERS OF 


ARMOUR PLATES, 


GUN FORGINGS OF ALE DIEISORIY TIONS. 
ee Sizes of Cranks and Straight Shafting, Hydraulic Pressed, Solid or Hollow, Rough Machined or Finished. 
Boiler Flues and other Marine Specialities. Railway Material. Foundry and Forge Pig Iron. 


7. ATES or HEAVY CUTTING at HIGH SPEEDS. 

















From 8 in, Centres nae 
upwards, 
BEDS 
See OF SOLID 
RIGID, 
BOX 
POWERFUL 
AND SECTION. 
ACCURATE. — 


69:7 





18-In. MOTOR-DRIVEN LATHE. 


THOMAS RYDER & SON, TURNER BRIDGE woRKs, TONGE, BOLTON. 
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Ss. SMITE & SON, iii, , So ER A INT SS, 
















Established Half a Century. WATCHMAKERS TO THE ADMIRALTY, JEWELLERS AND CLOCKIAKERS, =I DOM, Ov. 2. Teliphone: No. 190, Genta 
SPECIAL ar aaa WATOHES from £1 1 O to £900. Rstimatesgiven for Making Ordinary Watches 
ELECTR . 13») Appointment aor to W.M. the Hing. seein. route some sepemes 
£5 5 0 £15 15 0. 


)}-min. recorder 60-min, recorder 


"£8 8 0, 





THE “STRAND” HALF CHRONOMETER, 


WITH DUST AND DAMP-PROOF CAP. 























——r to SILVER, 
18-ct. GOLD Full Hunting 
Full or Half Cases, 
Hunting Cases, £6 60 
£16 16 O on. 
£6 15 O 
fry Or by Write for 
=> Illustrated 
Cn Monthl Catalogues, 
y Watch, Clocks, 
St Hall-Marked Silver, or Steel, Plain or En wi 
Large Size Hall. Marked Sterling Silver, Payments Jewellery, canned Cases, Crystal Glass, Lever, Compensatio 
Plain or Engine-turned Cases, }-plate, Lever, Books | Balance, Brequet Spring, Ruby Jewelling. 
with Compensation Balance, Gold Winder, Crystal Glass £13 15 0 ° NON-MAGNETISABLE .. “i 1 0 extra. 
Crystal Glass, Ruby Jewelling throughout. Crystal Glass ss ss) 5B CO SPECIAL = :—With Railway Speed Indicator 
£2 2 0. Non-MAQNETIO. Non-Maeneric, £1 1 0 extra. Dial, as above, 10s, extra. 7469 








Our all English “STRAND” Watches are the BEST VALUE EVER PRODUCED. _ 


ROBERT STEPHENSON & CO., LIMITED, 


Locomotiwe Builders, DARLINGTON. 
ESTABLISHED AT NEWCASTLE, !82l. NEW WORKS OPENED AT DARLINGTON, 1902. 











LONDON OFFICE: | gt ES Sie eS | WORKS: 
: Je Telegrams: 


Sanctuary House, 
ROCKET, DARLINGTON. 


Westminster. 
Nat. Telephone : 
No, 200, 
ABC Code used. 


Telegrams: 

““ALTISCOPE, LONDON.” 
Telephone : 

No. 650, VICTORIA. 








7927 


LATEST METHODS OF 


PRODUOTION. PROMPT DELIVERY. 





LOCOMOTIVES FOR ALL GAUGES AND EVERY VARIETY OF SERVICE. 


GUEST, KEEN & NETTLEFOLDS, Limitep, 


BIR MiInNnNG oA mM, 


MANUFACTURERS OF 


WESTON’S DIFFERENTIAL RATCHET BRACES. 


WOOD SCREWS, COACH SCREWS, CARRIAGE BOLTS, 
METAL THREAD SCREWS & SHANKS, CLOUT NAILS, 
SQUARE AND HEXAGON NUTS, RIVETS, COTTER PINS, &c. 



















WESTON’S PATENT 
DIFFERENTIAL RATOHET BRACES. 
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THE TANGYE TOOL & ELECTRIC CO., L®: 


BIS MIne Sa IM. 





ae / 














© Fea) 
Be ; 


| 


SPECIAL 





HIGH-SPEED LATHES 





FOR 





GIVING EXCEPTIONAL OUTPUTS. 








Railway Wheel and Axle Turning, 


New Catalogue of High-speed Lathes 


on Application. 


TELEGRAMS: ARGON, BIRMINGHAM. 

















* 


The BRUSH Co. is the 


only British concern which has 
developed the manufacture of 
railway vehicles and electrical 
machinery on parallel lines. 
The effect has been to reveal to 
the management various econo- 
mies and improvements in design 
which are applicable not merely 
to electric traction rolling stock, 
but also to coaches and wagons 


for service on steam railways. 





MAXIMUM CAPACITY. 























BRUSH 
ROLLING 
STOCK. 











THE BRUSH B. E. C0., Ltd., LOUGHBOROUGH, ENGLAND. 








While the BRUSH Co. 


continues to manufacture 
standard rolling stock on the 
most conservative lines, and with 
the highest quality of materials 
and workmanship, its customers 
have always the opportunity of 
adopting any special improve- 
ments that the Company may be 
developing, and the unique expe- 
rience of the Co., as for many 
years the leading makers of 
electric traction rolling stock, is 
at their service. 





MINIMUM DEAD WEICHT. 














iLSON HARTNELL & Go., LtD. 


Volt Works, LEEDS. 





wanuracturers oF DYNAMOS, ELECTRIC MOTORS. 
HARTNELL’S GOVERNORS 


for Central Station Lighting. 





from the mean. 
TELEGRAMS : ‘‘ HARTWELL, CEEDS.’’ 


To govern within 1 per cent. 
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Manufacturers of SIEMENS’ ACID. STEEL 


BOILER PLATES. 


Also SHIP and BRIDGE PLATES, ANGLES, BULBS, CHANNELS, ROUNDS, SQUARES, TEES, ZEDS, &c. 
BILLETS, of dead soft quality, and for wire and springs of special quality, from any grade of carbon; also SLABS. 


THE GLASGOW IRON & STEEL CO., LTD.,, 

















WISHAW, SCOTLAND. © 7028 
"es EI COEAW COBO CO.  cuestenricio 
Tuuzernaus: “* JACKSON,” OLAY OBOSS., — MAKERS OF — Tsiernons: No. 147, 


Mowery UE L ECONOMISER 


For Heating the Feed-water of Steam Boilers by utilising the waste heat. Saves from 20 to 25 per cent. of Fuel. 
PRICES AND PARTICULARS ON APPLICATION. 








SIEMENS-MARTIN OPEN-HEARTH STEEL. 


PL fe TES up to 6 In. thick. 
SLABS 
BLOOMS 


To all Surveys. 













SPECIALITY. 
Soft Welding and Flanging Pilates 
for Furnaces and other purposes, 





On Admiralty and Board of Trade Lists. 











BSTABLISMBADY i1'790. 


PLENTY & SON, 






ENGINEERS, NEWBURY, ENGLAND, 


Contractors to the Admiralty, War Office, Crown Agents of the 
Colonies, Indian Office, Trinity Board, Customs House, and various 
Foreign and Colonial Governments. 











MAKERS OF ALL CLASSES OF 


ENGINES « BOILERS 


Small Steamers, Yachts, Tugs, Launches, 
Torpedo Boats, Hopper Barges, &c. 


WATER-TUBE BOILERS 


Of “MUMFORD,” “ THORNYCROFT,” 
“YARROW” and other Types. 


Engines forBletric Lighting, 
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160,000 
GRESHAM'’S PATENT 


NJECTORS | 


OF ALL CLASSES NOW IN USE. 


GRESHAM & CRAVEN, Ltd., 


ANWGINAARS, ORDYVDSALE LANA, MANORESTIE FE. 


Telegraphic Address —‘ BRAKE, MANCHESTER.” Telephone No. 613. 7717 


RANSOMES, SIMS & JEFFERIES, LD., 




















ALL CLASSES OF ENGINES AND BOILERS | 


FOR ELEOTRIO LIGHT INSTALLATIONS. 


HIGH-SPEED ENGINES. 


FOR DRIVING DIRECT OR BY BELT. 


Throttle Valve or Patent Automatic “ Shaft” Governor. 


ENGINES AND DYNAMOS COMBINED AND TESTED 
wx IPSWICH; *™xz™ LONDON. 


Telegrams: “RANSOMES, IPSWICH”; and “ANGLIA, LONDON.” 


JOMMN FUL LIS & SON 






































= | 
ST. ANN’S LEATHER WORKS, GLASGOW. LIMITED. i 
@ PATENTEES AND SOLE MAKERS OF ORANGE TAN AND GNU HIDE BELTING. = 
Oo ul ORIGINAL MAKERS OF COTTON CANVAS BELTING, and of HAIR BELTING. o” me 
< o Strongest, Most Stretchless, Most Pliable Belt in the Market. TAPER CONE and and QUARTER TWIST DRIVING, +> 
= 1 \ bad o 
: 2 
z zs 
=u i 
OF Om 
o |= 
Ox a : > 
gy wl TEE" ONIT, FORGE Le 3 
—) a 7 “Y —UTY.Y yoo © 
rE YX THIS: OF 
Fr) | 2» mF 
J er x bY Y wU = 
rz Am: OLD STYLE. NEW eaviert Y= 
wo Eas Pulley coutsch. be lows of povrer trons lie fo Quek, ee orks Vall, culy part of the Bat meee ne tt a Yell 
——— LEATHER LINK CHAIN BELTING ARCHED TO SUIT THE ROUND OF ANY PULLEY. IS THE BEST POWER-TRANSMITTING BELT IN THE MARKET. ——— 
Mlustrated Price Lists on Application. 
WAREHOUSES on eroomimers peg ee Dy. ‘THOMSON, TDake sit RW 20. paneer cae taein ietonatater th tineon Bh. 
ie e te, AM—Mr. DAVID WINDRAM, 17, on 
NEWCASTLE—Mr. JOHN BERKLEY, 96, Westgate Road. LEEDS—Mr. CHARLES BEST, 10, Aire Street. 


MANUFACTURERS OF SE. AWIM'S GCMONATA UNION BEI TING. oees 


-—— Ci tin ai iii 


ae ce Ge on ee am 
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NIGAISE & DELCUVE 


Goctete Anonyme), 
> nEeELerom. 





sdsdemautiiamanie = 


RAILWAY CARRIAGES & WACONS of all Descriptions. 


RAILWAY IRONWORK, WHEELS and AXLES. 
TURNTABLES. SWITCHES AND CROSSINGS. PATENT BREAK-DOWN CRANES. 
BRIDGES, PIERS and STRUCTURES in Steel or Iron. 

LONDON OFFICE: ARTHUR W. NYE, 110, Cannon Street, H.O, 778 


























THE BRITISH ALUMINIUM C0, LTD, 


~-€2)— 9, Victoria Street, London, S.W. =€-« 


Sole Producers of pure Aluminium made by the Electric and Electrolytic processes 
in the United Kingdom. 


Bauxite—Hydrate of Alumina and Anhydrous Alumina. 


Aluminium Ingots, Sheets, Wire, Tubes, Angles, Castings, Forgings, Stampings, Solder, &ec., ko. 
Wolframinium, Romanium, and other Light Aluminium Alloys, in Castings, Sheets, Angles, &c. 


Aluminium Bronze. Strong as Steel. Tough as Wrought Iron. 
Speciality—Propellers and Propeller Blades. 
Carbon for Electrolytic Purposes. 


PRIGCAS UPON APPLICATION. 6329 








Strong as Brass, Oast Iron, &o. 














Pat Es REN 
wee 3 


# | HUNSLET ENGINE 60., Ld. 

















LEH DSs. 
Makers of Locomotive Engines 


adapted to every variety of work and gauge. 


Designs & Specifications Supplied or worked to. 
Quotations and Specifications 
on application. nd 


Telegraphic Address ; ‘‘ Engine, Leeds.” | Telephone: No. 528. 





























































Made for Pelotas and WROUCHT-IRON 
Wrought - # Rio Grand de Sul MASTING SHEAR LECS Wrought of : 
Made for the G ' 
Waren, WATER TOWER. a a... wit: Lege. 
tea Tanke, —— = Travellln 
“ane of ‘LICHT DRAFT Ps PADDLE & SCREW STEAMERS, NE ‘Derrloh . 
Double-Feoed The Stern Wheeler ILAGAN carries 50 tons all told at 2 8 draft | e~ 
Sluice Valves, BUILDERS or and ae 
Penstocks Mail & Cargo Steamers, Steam Yachts, Launches, Boilers, 
Hydrante for Ferry Boats, Schooners, a og | abe 
Water and = Screw Steamers, ae, Beton, 5 ‘ sel ie . 
Sewerage Boats, ist and 2nd Class Torpedo ian Beas List Al p 
Works, oy the British and Greek Governmenta, 
=. _ Makers of 
Makers of Gas Appa- 
Wrot., Cast- ratus, Ex- 
Iron or Steel hausters, do, 
Bridges, Iron 
st-lron Bulldings, 
ce linders, (ron Rar otng, 
rew “Piles, 
Je ‘ti es, Piers, Wrought Iron 
Caissons for 
Dock Gates or ‘ Ze ; @Gasholders, 
Entrances, — STEAM YACHT SUADERS. Valves, 
A.SERT BRIDCE, CLASCOW. For cruising purposes or for high rate of speed. ae, 
a, 
HAN NA, DONALD AND WILSON, ray 
ENGINEERS, IRONFOUNDERS, SHIPBUILDERS, AND GOVERNMENT CONTRACTORS, OW Works. 
65 


ABERCORN AND ABBEY WORKS, PAISLEY, N.B. 





(Established 1851.) 








ERECTED FOR THE CLASCOW CORPORATION, 
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nRenceRS, ""- OIL MILLS. 


ESTABLISHED 1777. 


THE SOCIETY OF GERMAN RAILWAY MANAGERS 
teatial ing nvonrnacane ine rast Fae HAGANG LOCOMOTIVE WORKS, ERFURT, GERMANY. 


OF 7500 MARKS for this Type of Engine. 
: BOGIE LOCOMOTIVES FOR muons CURVES. 




















Oylinders and no All parte are simple. 
built as two or four arty ore earens Tender 
s or k Engines) up to th a = also with mx-coupled Axles. 


A large number of these Engines have been built to Narrow and to Normal Gauge. 


ag pe Engines for Normal Gauge 
Prussian Government and other Railways, with four or five Coupled 
yy yo pg pelo The Haeans Locomorivs 
poy Se Tiere Sanat Spesaeien Covnteneat eaere. 











ae a mae td , dec. , address the Hagans Locomotive : — 
Works: also for particulars of 2 eS a or short curves, , 
Mb 2 al thot femora taba Boal table for"highprware and compound BOGIE LOCOMOTIVE FOR SHORT CURVES. 
55 COUPLED TENDER LOCOMOTIVE. All Axles, including Truck Axle, Coupled. 











HENSCHEL & SOHN ae, 


( ESTABLISHED 1817. ) 


LOCOMOTIVE BUILDERS AND STEEL WORKS PROPRIETORS. 


STEEL WORKS: LOCOMOTIVE WORKS: GASSEL. STEEL WORKS: 
Henrichshtitte, Hattingen. 


Henri ingen. { 
enrichshutte, Hattingen. | Annual Gapacity, 600 Locomotives. Total Output exceeds 7800. ad 
BLAST FURNACES, BLACK AND CALVANISED SHEETS, 
STEEL WORKS, A EE A See RS SE : BUCKLE PLATES, 


PUROLLING MILLS STEEL GASTINGS AND 


| IRON FOUNDRY, 
| FORGINGS 


STEEL FOUNDRY, 
LARGE MECHANICAL WORK- of every description, 





























SHOPS. 
FINISHED STEAM BOILER WHEELS AND AXLES, 
PARTS 
Viz. : P 3 CRANK AXLES, 
BOILER TUBES, 4:4:2 Express Engine, ‘Atlantic Type,” built for the Prussian State Railways. CAST STEEL ROLLS, 
BOILER ENDS, LOcomMmoTr vz t— ELECTRIC WELDED AND RIVETED DRUMS, 
DISHED & FLANGED PLATES, | Of every description, from lightest to heaviest types, to suit any gauge. Special designs made STEEL CASKS 
DOMES, for Contractors, Mines, Street Railways, &c., TRUCKS FOR COLLIERIES, 
BOILER PLATES, &c. LOCOMOTIVE BOILERS AND SPARE ‘PARTS. &e., ke. 7878 


GENERAL AGENT: Mr. OTTO GOSSELL, 110, Cannon Street, London, E.C. 


BEYER, PEACOCK & U0., 


LIMITED. 
84, Victoria St., 
Works Telegraphic Address: by onl 


ra sunn -rouoneovoox” (Orton Foundry, Manchester. ere 


Telephone Nos. 746 and 747 Westminster. 
ESTABLISHED IN 1854. 


LOCOMOTIVE ENGINES 


is» STEAM ROAD WACCONS & LORRIES, IN STOCK & PROGRESS, <,,,, 
ALSO MACHINE TOOLS. 


EMERY CRINDINC MACHINES 
A SPECIALITY. 














gi? 


CRANE LOCOMOTIVES FOR 
LIFTING AND SHUNTING. 


—_———. 


ALL TOOLS ELECTRICALLY 
DRIVEN IF REQUIRED. 


—_——— 


RACK RAIL LOCOMOTIVES, 
YARD ENCINES, &o. 

WHEEL AND OTHER LATHES, 
MILLING MACHINES, DRILLS, 
PLANERS, SLOTTERS, &o. 


ALL PARTS OF THE ENCINES 
AND MACHINE TOOLS ARE 
MADE ACCURATELY TO 
STANDARD GAUCES. 





. WORKMANSHIP AND MATERIAL UP TO THE HIGHEST STANDARD OF EXCELLENCE. ey 
E | STEEL FOUNDRY for casting Wheel Centres and other parts of Locomotives. Also general CASTINGS & FORGINGS. 
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MANNING, WARDLE & CO., LTD. 


BOWTNEH ENGINE WwoxR Es, LAEEBYOS, Od 2486 


Makers of Locomotive Engines for any width of gauge and for all purposes. Materials and workmanship of the best quality. Tank Engines up to 17 in. Cylinders, on four or six wheels always in stock or in progress. 
Specifications, Photos, and Prices on Application, and Special Designs sent on receipt of particulars of requirements. The “ABO” and “The Engineering Telegraph Codes” used. 


BALDWIN LOCOMOTIVE WORKS. 


a LOCOMOTIVES... zits 


Mine, Furnace and Industrial Locomotives. Electric Locomotives with 
Westinghouse Motors and Electric Trucks. 


Burnham, Williams & Co., Philadelphia, Pa., U. s. A. 


Lads ia Seal? Bao en gee - ee eee. bt aa Oable Address: “Baldwin,” Philadelphia ; “Sanders,” London. 
. General Agents :—Mesers. SANDERS & CO., 110, Cannon st, LONDON, "E. é. 


“AMERICAN LOCOMOTIVE COMPANY, 


GENERAL OFFICES: TRINITY BUILDINGS, 111, BROADWAY, NEW YORK. 


SCHENECTADY WORKS 
BROOKS WORKS 
PITTSBURGH WORKS 
RICHMOND WORKS 
COOKE WORKS 
RHODE- ISLAND WORKS 
DICKSON WORKS 
MANCHESTER WORKS. 




















- om tn a ti eo ae ee ee = — : a > 
es eB aes 3 ei . a i . weer 














BUILDERS OF 


LOCOMOTIVES 
FOR ALL CLASSES OF SERVICE. 


CABLE ADDRESSES : 


“LOCOMOTIVE, NEW YORK.” 


Built for the Ystad-Eslof Railway of Sweden. a ree 


LONDON OFFices: 26, VICTORIA STREET, WESTMINSTER, 8S.W. 


LOCOMOTIVE TANK ENGINES 


Specially Designed to suit any Gauge of Railway. 
ALSO MAKERS OF VERTICAL, CORNISH AND LOCOMOTIVE BOILERS. 
Estimates Supplied fer Loco. Engine and Boller Repairs. 

PRICES, DESIGNS AND SPECIFICATIONS ON APPLICATION. 


» THOMAS GREEN & SON, Ltd. 


Smithfield Works, LEEDS. 


NEW SURREY WORKS, SOUTHWARK STREET, LONDON, §&.E. 
—_—_ Please Write for List E 2. — 7837 


AVONSIDE ENGINE CO., FisHponps, 


Bristol, England. 


Bullders of 
MAIN & NARROW GAUGE 


LOCOMOTIVES. 
QUICK DELIVERY. 
































IN STOCK FOR IMMEDIATE DELIVERY. 
Cylinders, 14 in. dia. 20 in. stroke. Tractive Force, 12,200 Ib. Te.ecrarn: WALKER, BRISTOL. Terzruone: 30, FISULONDS. 
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) SUCTION PLANT 


FOR MODERATE POWERS. 
HEATING & FURNACE WORK. 


Efe OTHER TYPES oF PLANT 


DOWSON ECONOMIC GAS & POWER CO,, LTD., 
39, VICTORIA STREET, WESTMINSTER, LONDON, <= i FOR LARGE POWERS. ” 























—_—---— 
comme cera 


SOLID DROP FORGED STEEL 


-SPANNERS . 


DOUBLE OR SINGLE ENDED. 


| Tu RNBUCKLES —mwif"4 


WITH OR WITHOUT STUB ENDS. 


ALL LEADING SIZES SUPPLIED FROM STOCK. 


ARMSTRONG, STEVENS & SON, wnittan street, BIRMINGHAM. 


water 


! p/MPROVED EJECTOR CONDENSERS 


C New Pattern Balanced Nen-Return Valves. 


oH ~ AUTOMATIC EXHAUST RELIEF VALVES, 


$e 


J SPRAY COOLING PLANTS 


ee ne — AND — 


. ah CENTRIFUGAL SPRAY NOZZLES. os 18 


£3 KO RTI NG BROS, Li: wesiminsren Siw, Rowe 
Tar PATINT 


— DE LAVAL STEAM TURBINE 


For Driving Factories, Dynamos, Pumps, Fans, &c. 














2}. 


— a 
































; Made from 1: to 300 Horse Power. 
$000 TURBINES now in use, amounting to 100,000 HORSE POWER. 


~ GREENWOOD & BATLEY, Ltd, 


226 B.H.P. De Laval Patent Steam Turbine Motor. z. EF ED = 
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PUMPING MACHINERY 


FOR 


Waterworks 











ELEVATION 





COMPOUND HIGH DUTY BORE HOLE PUMPING ENGINE, WIDNES WATERWORKS. 





TOTAL LIFT 660 FEET. 
CAPITAL COST OF INSTALLATION, 


INCLUDING BOREHOLES, FOUNDATIONS, ENGINES, PUMPS AND BUILDINGS, 


£9975, OR 2} PENCE PER 1000 GALLONS PUMPED PER ANNUM. 


HATHORN, DAVEY & CO., L:.. LEEDS. 


GARRETT’S 





















"hh OE Hs iii 
Hii tg wee S URN & CO., Corresponding Agents. 


CARRETI rh SONS, L™ LEISTON WORKS, ENGLAND. 
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Worm GEARED 
LIFTING TACKLE 


With and without our Mork Patent 
RELEASING GEAR. 


PULLEY BLOCKS, TRAVELLING CRABS, 
TRAVELLING BLOCKS, TROLLEYS, &c. 


(All our Lifting Tackle is tested and conforming with 
the Statutory Rules and Orders, 1904, of the 
Workshop and Factory Act.) 





Repairing and Annealing of all kinds of 
Lift Chains done at moderate cost. 


























|) 
The MORK PATENT PULLEY BLOCK C0. 


42—44, MOOR LANE, LONDON, E.C. 7277 





Soosoooooeo eee eee See eeu! 








“THE COVENTRY” CHAINS 


‘ _-Do Not Stretch. 













SEND .FOR PARTICULARS. 7961 


THE COVENTRY CHAIN CO., Ltd. COVENTRY. 














Head Office : 


THE SIMPLEST AND MO8T DURABLE 
IN THE MARKET. 


Specially adapted for Refrigerating 
Machinery. 


14, Cook St., Liverpool. 





Suitable 
for all Types of 
LOCOMOTIVES, 





SEND FOR 
PAMPHLET. 












SUPPLIED TO THE LARGEST RAILWAY COMPANIES 
IN THE WORLD. 


— Fixed on Approval and Guaranteed. —— 71 














_ THE CONTINUOUS RAIL JOINT 


Over 25,000 miles 
in use. 









Great Saving in 
Maintenance 
Expenses, 





Tel, : 5002, CENTRAL, 


SOLE MAN NUFACTURERS— 


THE CONTINUOUS RAIL JOINT CO. of GREAT BRITAIN, Ld., 


20, King William Street, LONDON, E.C. 7846 




















HALL’S 
Patent Direct-Acting 


BOILER FEED PUMP. 
ECONOMICAL 


. AND ee 


EFFICIENT. 




















AN IDEAL PUMP FOR 
GENERAL 
BOILER-FEEDING 
PURPOSES. 


Up-to-Date in every way. 


J. P. HALL & SONS, 


Engineers, 


6387 


PETERBOROUGH. 














=*5 THE LUNKEN VALVE CO. 

— 35, Great Dover Street, 

LONDON, 8.5. z 

ee SUPERIOR _ ce 

um INDIGATORS, == 
PATENTED, 


for Steam and Gas Engines 
OF ALL SPEEDS. 
EXTERNAL SPRING. 7787 


Latest 


4 CONTINUOUS DIAGRAMS. 
Improvements 


FRICTION CLUTCH TO DRUM. 




















* PLATEsLATTICE GIRDERS. 5 JOISTS, - ; 
CAST IRON COLUMNS. ~~ 
- « ORNAMENTAL BRACKETS —“_ gee e 


& ~ 


ig b eo og 


INDON SE 


& PITLAKE CROYDON 








“TON AES SELMA 
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Leeds Engineering « Hydraulic 
Co,, Limited, 
LEEDS. 


lh i i i i, i 





Makers of 


ELECTRIC 
PUMPS 

HYDRAULIC 

PLANT. - 


— THe — 


POWER GAS CORPORATION, Lro., 


39, VICTORIA STREET, LONDON, S.W., and STOCKTON-ON-TEES. 


CHEAPEST: FOR POWER & HEATING. 


Complete MOND GAS INSTALLATIONS from 250 to 25,000 HP. started to work in 
any part of the World with or without Ammonia Recovery. 


1000 HP. MOND GAS PLANT at Messrs. Brooks & Doxry’s Works, Manchester. 
































I] mm ++ 
Longest Best 
Experience Results. 
Working 
with Proved 
Bituminous by 
Slack. Experience 
7336 
UNDER MOND, DUFF & _TALBOT PATENTS. 


Ashmore, Benson,-Pesise & Co.,-Ltd., Stockton-on-Tees. See Advt. last and next weeks 





Brooke's “ High Velocity” 
Exhaust Steam 
Feed Water Heaters. 





Supply Water to Boilers 
at 

a Guaranteed Temperature 

(on Maximum Duty) of 


200° Fah. 


ie, 20° Hotter than Ordinary Heaters. This high temperature, in 
addition to utilising the waste heat from exhaust steam, affords the 
boiler additional protection from injury due to cold feed, increases 
circulation and consequently boiler efficiency. 








RDINARY Heaters find a difficulty in delivering water hotter than 170° to 
180° F., when on max. duty. With our system we guarantee 200° F. It ‘is 
needless to point out what this gain in temperature means in economy. 

Every 10° rise in the temperature of the feed water means a saving of at least 1% of 
coal ; therefore the extra 20° to 25° obtained by our system is certainly an advantage 
not to be overlooked by those in search of economy, to say —s of the beneficial 
effect on the condition and life of the boiler produced by the higher temperature. 
These heaters are fitted with straight tubes which can be readily cleaned . without 
disconnecting any pipe connection. 


Write for New Heater List No. 102. 


Holden & Brooke, L*: 


Engineers and Manufacturers, 


Sirius Works, West Gorton, Manchester. 

















WICHOLS’ 
Patent Compound Slow Speed Vertical 





Direct-Acting 


Boiler Feed Pump 


RELIABLE AND EFFICIENT, 
HIGHEST ECONOMY OBTAINABLE. 


Start from any position. 











Steam used expansively. 


Marine, Electric Light Stations, 


and 
General Power Installations. 


Suitable for all Pressures. 
Our 2000 GALL. PUMP WILL DELIVER 
110 LBS. OF WATER PER LB. OF STEAM. 
LARGER SIZES, GREATER ECONOMY. 
APPLY FOR PARTICULARS AND PRICES. 


Nichols Bros., 


Engineers, Oakwellgate, 
GATESHEAD-ON-TYNE. 





SOLEIL OI A CS ESTED HO pam OY HD 


v4 ) 
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ia 
& 


y 
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| CASTINGS 


In GREEX or yt galas 


i into in, lam, 
fe dt 


— 


SOOKET 
LANGE and IRREG 
i GIRDERS, COLUMNS, STA STANGHIGNS, 


BE. & W. H. HALEY, ; Lister Hills, Bradford. 


GRAPHITUM 


PELTON WATER WHEELS. 


Highest Efficiency. 








Close py regulation 

"] supplied to work off the 

Hydraulic Power Mains 
with 700 lb. pressure. 


) PERCY PITMAN, 
< BOSBURY, 
7239 LepBurY, ENGLAND. 





COPYRIGHT. 


INSPECTOR & PURCHASING AGENT 
IN U.S.A. AND CANADA. 








Mr. ALBERT MORITZ will | inspect Engines, 
Machinery and Construction Material, also act as 
Purchasing Agent and attend to Shipping, for 
any person requiring his services. 

Foreign Basic Patents exploited in United 
States and Canada, 


Mr. MORITZ has over 28 years’ professional 
Engineering experience, and is a Member of the 
following Societies : 

Society of Naval Architects and Marine 
Engineers. 
; The American Society of Naval Engineers. 
The American Society of Mechanical En- 
gineers and the National Geographical 
Society, &c. 
Is Author of 
“ Hints on the Inspection of Steel,” &c. 
# Correspondence solicited. 7971 
a Address, 47, BROADWAY, NEW YORK, U.S.A. 


THE oe CLYDE nN 
STEAM | 


| Pump. 














A Parts 
Good 
all 
Cheap shines 
Priced nee 
Pump, Sizes. 





THOUSANDS wave 
seen & OLD. 








Write for Lists to Maker: 


| JOHN. COCHRANE, 


ENGINEER, 7949 
BARRHEAD, 





Near GLASGOW. 


ae } 


JT OSE PE ASHE & SON. 


TELEPHONE, 474. 


Contractors 


~ Telegrams: 
TANKS, BIRMINGHAM. 





Calvanizers | > 
ee IRON ROOFS 


IRONWORK BUILDINGS 


Wanufacturers of Wrought Iron; Work for all kinds of Machinery and Collieries; Cisterns, Hot Water Tanks and Cylinders, 
REA WOR EBS, iis SRE 800TH BIRAINTeHtAM 


CAM PBELL & CALDERWOOD, 


Engineers and Boilermakers, 


SOHO ENGINE WORKS, PAISLEY, SCOTLAND. 


“80HO, PAISLEY.” 













INDEPENDENT 
SURFACE 
CONDENSING | 


Telegraphic Address: 





Makers of all Types of 


SIDE & STERN WHEEL 
PADDLE ENGINES 


SPECIALLY FOR LIGHT DRAFT. 
All Types of 


SCREW ENGINES 


= dove tenn Passenger Steamers, 
ges, Tugs and Launches. 













OR FOR SHIPMENT IN PLATES AND 
FRAMES, OR IN SECTIONS. 





AUXILIARY PLANT —Steam-driven 
Centrifugal Pumps, Steam Capstans, 
Steam Reversing Engines. 





6764 
CATALOGUE ON APPLICATION. 





Paddle Engines fitted to the Indian State Railway Steamers “ Shalimar” and “ Kidderpur.” 


THE HOWARD PNEUMATIC 
ENGINEERING CoO., LD.,. 


EASTBOURNE, ENGLAND. 





PORTABLE PNEUMATIC TOOL GRINDERS 


for use where other power is not available. 





BRITISH MANUFACTURE. 


MACHINES CAN 


BE SEEN IN 
FFICE— 
OPERATION AT GLASGOW 0 


OUR LONDON 74, YORK STREET. 
SHOWROOM. a 


LONDON OFFICE— 
SANCTUARY HOUSE, 
TOTHILL STREET; 
WESTMINSTER. 





ON ADMIRALTY AND WAR OFFICE LISTS. 





Manufacturers of Pheumatic Drills, Grinders, dc., dc. 
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HILL & SMITH, Brierley Hill Ironworks, Staffordshire. 


STRUCTURAL BNGINADERS. 

IRON and STEEL 
FORGINGS up to 
15 Tons Weight. 





IRON and WIRE 


FENCING, 

HURDLES, HOUSING PINS. 

GATES, BUFFERS and 
&c., &e. RAILWAY CARRIAGE 





a IRONWORK. 


Galvanized Corrugated Iron ROOFS, § SHEDS, BUILDINGS, SHEETS, Gutter Pipes and Fittings. IRON BRIDGES 
for Railways, Road and Foot Service. All kinds of CONSTRUCTIONAL IRON WORK. 


LONDON OFFICE: 118, QUEEN VICTORIA STREET, E.C. 


THE YORKSHIRE HENNEBIQUE CONTRACTING CO., Limited, 


Telegrams—“‘ FERRO, LEEDS.” —— North British and Mercantile Buildings, East Parade, LEEDS. —— Telephone—No. 2621. 


BBN NHBIQUH PER RG-OONOREa Ts 


SS 


== gia “eS he 





4358 

















ie Is. the Best Construction for all 

Buildings and Engineering Works, 

ae + gee Ee ee 3 and is used by the Admiralty, 

RE et See = ©} War Office, H.M. Office of Works, 

asd 4 Sa : Soc —. | and the leading Corporations and 
. 5 ¥ =, Companies, 





i ADVANTAGES : 


MONOLITHIC 

CONSTRUCTION. 

VIBRATIONLESS. 
ECONOMICAL. 

FIREPROOF. 
DURABLE. 

L.GHT. 
SANITARY. 








aah 


7869 


FERRO-CONCRETE BRIDGE AT TUCKTON, NEAR BOURNEMOUTH, OVER THE RIVER STOUR. 
_Suill entirely of Hennebique Ferro-Concrete on Fetrd-Concrete Piles. Largest Span 41 ft. Total Length 350 ft. 











For Variable Speed. 
(6:1 Shunt Regulation ) 


For Crane Work. 
For Ordinary Duty. 


The Last Word 
in 


Motor Design. 


SEND FOR CATALOGUE 


No. 520. | BEND FOR CATALOGUE 


No. 520, 


_ 





| 
i 
| SEND YOUR ENQUIRIES TO 


‘VERITYS Ltd. 


Sales Depots : 31, King Street, 
Covent Garden, LONDON, W.C. ; 
Carlton House, "28, High’ Street, 
BIRMINGHAM ; 3, Queen Square, 
BRIsTov ; Hardman 8t., Deans- 
gate, MANCHESTER ; 7, ‘Clayto 
Square, LiverPoou;. 33, High- 
bridge, NEWCASTLE-ON-TrNE; 40, 
Bath . Street, Guaseow; 652, 
William Street, Dusiin ; 20, York 
Street, Brurasr. 6860 


The Interpoles banish 
sparking, and therefore 
with these Motors brush 
or commutator troubles 


disappear, 


Sold at the same prices 


as ordinary Motors. Worte: 


Piume_and Victoria Works, 
ASTON, Birmingham. 














ROTARY PUMPS 


High and Low Speeds, 
Concentric Positive Action, 


High Efficiency. 
WRITE FOR CATALOGUES. 2499 


WM. DOUGLAS & SONS, Ltd. 


Douglas Wharf, PUTNEY, S.W. 
HIGH-CLASS 


MACHINE TOOLS. 


Standard and Special. 


See Illustrated Advertisement third issue in 
each month. 


HULSE «CoO., Lid., 


Ordsall Works, MANCHESTER. 


Lonpon Representative—HOWARD C. WOLFE, 7 & 8, Great 
Winchester Street (London Wall Entrance), E.C. 5380 


The “Electric” 


CUPOLA 
CHARGER 


2) WEIGHER 


Saves Labour. 


Does not Guess but 
Weighs the Charges. 


Ensures Success. 
Send Sor lL Leaflet. _ 


Honace GREAVES a Co,, rkees Square, 
SOLE LICENSEES \ Burton” Wagon Dare Ret Register. 


































WROUGHT-IRON & CAST-IRON 
HEATING 
APPARATUS. BOILERS. = 


RIVETED. VERTICAL 
STEAM 
BOILERS 


For Motor & Heating Purposes. 
Contractors to the War Office, 





Admiralty and His Majesty's 


WTVH “O71 ‘NIGINS 8 ATTLY 


Board of Works. 7167 
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J, B, TREASURE 


and OO., 
Excelsior Fire-Polished 


GAUGE 
GLASSES, 


As Supplied to H.M. Navy. « 
LUBRICATORS, INDIA-RUBBER 
WASHERS, «xo 
8 & 12, Vauxhall Road, 
LIVERPOOL. 


AUTOMATIC Mechanical LUBRICATION. 


THE 
y" 


a: ‘Octopus 





















xe tee Eee Gee Eee ee 


Measures the Oil. 


= “Rex” 


IMPROVED ‘‘MOLLERUP” 
FORCE LUBRIGATOR 


for CYLINDERS, &. 


Regular and certain feed. 
Great economy of oil. 

Easily filled. 

Buite any oil. 6820 


Benj”: R. Viekers & Sons, 


LEEDS. 
Mains 
NT UNBREQ 

PR’ rEEL Lapigs Ble ; 


These ladies are manufactured bya 
patented process, each from a single 
steel plate without weld or rivet. 
They are extremely light, being at 
the same time the strongest and 
most durable in the market. 
Ladles to contain 56 lb. of metal 
only weigh about 7 Ib.each. They 
are le of all capacities from 
30 Ib. to 60 owt., with or without 
Lips ; also mounted or unmoun 
ey 
and 




















ME 


ted. . 

are also suitable for chemical 
metallurgical processes. Can 
also be madein aluminium. List of. 
sections & prices on application te 


CHAS. MoNEIL. 


K 
NWING pax iponwo* 
GLASGOW- 


Se ere re 7 
32) 4. 7376 
Telegrams : ‘‘ MACNEIL, GLASGOW,” , Code; Sth Edn., ABC. 


K> 











= BORA GOMD? =| 
Centrifugal Pumps 


and Oil Engines 
For Salvin g, Dredging, Irrigating, &e. 


HIGH-SPEED ENGINES & FAN ENGINES. 


DRYSDALE « Co. 


BON-ACCORD WORKS, 








London Address:37, Bishopsgate St. Without, £.C. 


| (VERNON &° GUEST, Engineers, 
P ecmbewyn{—2 nr. Birmingham, Manufactu rers of 

and Vertical, Single and Oonpled, High and 
Low-pressure Compound Condensing Engines, 7550 
oy -| Combined Engines.and Boilers, Lathes, 4 to 30 in, 
centres Planing, Shaping, Slotting, Radial and Power 


Machines. Repairs of every description. 


Drilling 
Engine & Tool List posted. Telephone: 121, Suxrawicx. 








SS ee 
| GOVERNORS. 


IMPROVED PICKERING TYPE. 


ADMIRALTY SUPPLIED. 7816 


| || HOLLINGDRAKE & SON, 
{Leese Perens. 








HENDRY. BRIDGETON.GiAscow 








NASMYTH, WILSON & C0., L™. 


BRIDGEWATER FOUNDRY, 
PaTRICROFT, NEAR MANCHESTER. 


MAKERS OF COTTON, JUTE, HIDE & FIBRE, 


HYDRAULIO PRESSES. 


PUMPING ENCINES & PUMPS, STEAM HAMMERS, 


STAMP HAMMERS, &c. 6778 


See Tustrated Advt., page 3, last week and next ismue. 








New VAUXHALL Brine, 


LONDON. 












~ 


7h STANLEY [tas 





SURVEYING AND DRAWING 


INSTRUMENTS. 


NOTICE OF REMOVAL of the Retail Depart- 


ment from GREAT TURNSTILE to 


286, HIGH HOLBORN, 





The whole of the Wrought-Iron 


BALUSTERS 


connected with the above Bridge were 


Thomas Smith & Sons, 
Of Saltley, Ltd., 


SALTLEY: MILL, 
BIRMINGHAM, 


who respectfully invite an inspection 
of same as a specimen of their work in 


DROP FORGINGS 










-For 







LONDON, W.C. 
PRICE LIST POST FREE. 7510 
Telegrams :—“Cromil, Newcastle-on-Tyne.” 





THE “MORSE” 


Valve Reseating Machines 





bar 
-Refaeing-Valves-and -Valve Seats-without 
disconnecting from the pipes. With 
~ ~,Important Improvements. 








CROSIER, STEPHENS & CO., 


Newcastle-on-Tyne. oni 
e ‘ 
Agents wanted where not already represented. 











ON ADMIRALTY LIST. 
Established 1848, 







Weight, each 96 Ib, 
Height 3 ft..7 in, <j, 









ON RINGS 





NSS 


STANDARD PISTON RING & ENGINEERING Co, L10, 





TEENON ACCORD, GLASGOW. 


GLASGOW. WRITE FOR CATALOGUE. 








MARSHALL, FLEMING s JACK, 


MOTHERWELL. 





— 


: Loci, ‘Steam - Cranes. 











OVERHEAD 


ELECTRIC GRANES. 
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WATER POWER. 


TURBINES 
ror Electric Light or Power, 


WITH 
SENSITIVE GOVERNOR 
CONSTANT SPEED AT ALL.LOADS AND 
INSTANTANEOUS ACTION). 


TURBINES for MILL DRIVING. 
PELTON WHEELS. 7609 


Ww. GUNTHER & SONS, « CENTRAL WORKS, OLDHAM. 
eS 


“EYRE * cron METAL 


USED FOR ALL OLASSES OF BEARINGS. 








‘The .most scientific and efficient ON ee. 
apparatus ¥ the ram | ADMIRALTY 
LIST. 
Che PATENT 


‘Bunsen’ 
Bridge. 


Successfully applied to Lancashire, Cornish, Marine, Water- 
Tube, Loco-Type, and other™Boilers, also Brewers’ Coppers, &c. 














Advantages :— 





Complete Combustion of the fuel in the furnace. 
Abatement of the Smoke Nuisance. 
Economy,in Fuel, &c., &c. Ld 4 ‘ 
Used by the Admiralty at Chatham and Portsmouth Dockyards 
for upwards of Four Years with complete success. 





Will outlive any other alloy of this description under similar work. We fit on approval, one month’s trial. 
Write for Samples and full particulars_to— 


May b t k li el f Boilers in the principal centres*’ 
THE EYRE SMELTING GCO., LTD.|f er  "" Grouenose crest Brain 


BARDEN ROAD WORKS, TONBRIDGE, KENT. Peles, til partes. Ue tented 


N 9 po appl on 
Tarecrams: “EYRISH, TONBRIDGE,” Taz. No.: 134, TONBRIDGE, 7947 of Re ris on icati for 7909 


ses The .. * 
zp “SCHWADE'S” PUMP PS British Fuel Economiser & Smoke Preventer, 


pe rR at 9, BEDFORD ROW, LONDON, W.C. 


"SEES" WARD. HAGGAS & SMITH 


) HIGH-LIFT TURBINE PUMPS. § 
KHIGH LAY. 


The most efficient Water Pumps. 
Established 1870. 


Makers to the British.and Foreign 


Motor or belt-drive. 
Excellent Construction, Quiet 
Governments. 
SEND US YOUR ENQUIRIES. 



























Running, 
Very little Wear. 








133-9, FINSBURY PAVEMENT, 
LONDON, E.C. 





Made in 6 Sizes. 
ALL SIZES ‘IN STOCK. 


’ 
Capstan Lathes are our speciality, and 
command a wide market amongst all 
classes of users. It is very probable you 
can run such a Lathe with advantage. 
We are the largest makers of Capstans 
in Great Britain. 


Write us for particulars, which 
will be gladly furnished. 


SPECIAL TOOLS 


ELECTRICAL ENGINEERS, 
BRASS FINISHERS, 

; MANUFACTURERS of INCANDESCENT 
LAMP HOLDER PARTS, &c 


BRADBURY & CO., Lro, OLDHAM. 


Awarded 200 First Prizes, 17 Gold Medals. Established 1852. 84 im. Centre Patent High-Speed Cutting Lathe. 6029 
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| HYDRAULIC TOOLS <i HYDRAULIC TOOLS 


BoILER. MAKERS. +h en BRIDGE BUILDERs, 
SHIP BUILDERS, .* ‘ > — MaKERs, 
TANK MAAKERS,- fe* ) 0 1M UBE MAKERS, - 

WAGON BUILDERS, 7! ob ees CoTTON PRESSERS, 

STEEL WoRKS, : ~ | ~~ Pee Docks, RAILWAYS, 
at ; ny! 



































NAT. TEL. 2362. 


TELEGRAMS 
CODE ABC 4 ED. 


“PRESS LEEDS” 


W. B. BROWN & CO. (BANKHALD, Lr. Globe Works, Bankhall, IVERPOOL 























Telegra 


HICH STRAIN FLEXIBLE STEEL WIRE ROPES AND PATENT LOCKED WIRE ROPES “VIRES, LIVERPOOL.” 


FOR MINING AND = ep Sa enced PURPOSES. 














Tue R. a R. Patent ICE-MAKING AND 


REFRIGERATING MAGHINES, 


New and Improved Ammonla Absorption System. 


FOR USE ON LAND OR ON BOARD SHIP. 


No engines or compression pumps required. No noise or vibration. 
Approved by the Board of Trade for ship use, 


Constructed entirely without pipe coils. 
Less skilled attention required than for any other system of refrigerating machinery. 


Can be worked by exhaust steam. The most economical system obtainable. 
SOLE MANUFACTURERS— 


RANSOMES & RAPIER, L™- Ewcineers, 


32, Victoria Street, London, S.W. oid LAS TRONWORKS, IPSWICH. 


“SILVERTOWNowioisece' Si 
SWITCHBOARDS, CABLES, &o. 
Telegrams { Offices 

















* SILVERGRAY, LONDON." eats teas 


a THE INDIA-RUBBER, GUTTA-PERCHA & TELEGRAPH 


WORKS COMPANY, LIMITED, 
ELECTRICAL ENGINEERS AND CONTRACTORS. 





Offices : 100-106, Cannon Street, LONDON, E.C.; and 97, Boulevard Sebastopol, PARIS. 
Works : SILVERTOWN, LONDON, E.; and PERSAN (Seine+et-Oise), FRANCE. 





BRANCHES : 

GLASGOW : 2, 4 & 6, Royal Exchange Square. 

LIVERPOOL : 54, Castle ‘Street. 

BRADFORD : 1, Tanfield Buildings, Hustlergate. MANCHESTER : 9, Sussex Street COM ad. 

BRISTOL : 22, Victoria Street. - " NEWCASTLE-ON-TYNE : 59, Westgate Roa 

CARDIFF : Pierhead Chambers, Bute Docks. PORTSMOUTH : 49, Hi, h Street. 
SHEFFIELD : 28, Angel Street. 


DUBLIN : 15, St. Andrew Street. 

BRISBANE : Edward Street. DURBAN (NATAL): 213, West Street. 

BUENOS AYRES: Calle Reconquista, 140 and 142. MELBOURNE : 274, Flinders Street. wi 
ABROAD bry (RHODESIA): Willoughby Buildings. — (W.A.): 131, Queen’s Buildings, 


1-1, Fairlie P) treet. 
BURGH (N.Z): 284, Cashel Street. SYDNEY: 279, George Street. 


BELFAST : 75, Ann Street. 
BIRMINGH AM: 15, Martineau Street. 
HOME 





Totally Enclosed Motor—Cover Open. 
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Ee. Ss. BIN DLEY «Sons 


L AND L 2-WHEEL PORTABLE -—¢ VERTICAL HOISTING AND 
VERTICAL ENGINES ENGINES. nw AN WINDING 
combined with <a Specially adapted Riis ak . t= 4 ENCINES. 


VERTICAL BOILERS. ff iipta, fr Tough roads. 








“ . A y we S * * : = 
i , mn, * a e { 


Works : BOU RTO ; : 11, QUEEN VICTORIA ST. 


p p 7 PORTABLE 
| <r ae RAILWAYS 
CARRUTHERS UM S. . ? ; Save &QO"°/. in 


J. H. CARRUTHERS & CO., Ltd., 1 = labour. 


PROMPT DELIVERY FROM LONDON 
POLMADIE IRONWORKS, 4 et STOCK 
See large Advertisement in first week in each month. 7761 GLASGOW.| 4 = , Estimates and Illustrated Catalogue Post 


ae som y Lae 4 Free of 
——— } a > 


cs. BAe TOE GS «co. 


73, QUEEN VICTORIA ST., LONDON, E.C. 


fe~ > OF = —s — . i a 
ALL KINDS NS ret ee — erp | Telegrams: ‘‘Zapie, Lonpow.” 6196 
away Wee! 
1 PORTABLE gS EF AN Ess. 
ent Be i! 


STEAM AND HAND, 
And all kinds of Lifting Tackle. 















































ey = 


as RICHARD C. GIBBINS & CO., 
Manufactured SMe 7am | BERKLEY STREET, BIRMINGHAM.  oaiem 
to Specification. aa ane GLASGOW: Joun S. Bisnor, 51, Cadogan Street. 


KAHN SYSTEM concrere. 


BRIDGES, « The outstanding feature of the Kahn bar is the rigid attachment of the shear 
CU LVERTS reinforcement to the main tension member, of which it forms an integral part. There 
RESERVOIRS are three economies arising out of this natural arrangement :— 
i] 


(a) The stirrups come out of surplus metal, 
WHARVES, (b) The bar arrives ready to instal—no loose members to fix, 
WAREHOUSES, 


(c) This means rapid construction, and 
ecnpiag i-- y A SAVING OF BOTH TIME AND MONEY. 
; ; 


We Sell our Steel to all Contractors. 
Write for our Handbook, which is a practical treatise, 
and free for the asking. 
TRUSSED CONCRETE STEEL CO., 
KAHN TRUSSED BAR. IN FOUR SIZES UP TO 60 FEET LENGTHS. CAXTON HOUSE, WESTMINSTER. 778? 
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"\ffarine Engineer (25), three 


years’ sea and four years’ shop experience, 
SEEKS SITUATION, in charge of engines and boilers, 
&c.. or drawing office ; excellent testimonials.—W. 
BONE, 95, Addin Gardens, London, W. D 835 


Byagineer (24), University 
Seapets oe ame 
POINTMENT as assi tant © engineer, 

abroad, or with contractors. alae a 


and drawing office experi 
sretimoniale Address, D 820, of Eeoouunem. 


atternmaker - Draughtsman 
(22), good practical and theoretical Rnouteigs 

of engineering, excellent technical certificates, 
ficient in drawing and design, gvod refs., DESI Es 
SIT. ae above; «mall shop North Country preferred. 
—Address, D 36, Offices of ENGINRERING. — D 836 














PARTNERSHIPS. 
ENGINEERING PARTNERSHIPS. 


We Invite Confidential 

Communications from FIRMS of GOOD 
REPUTE who are open to admit suitable partners, 
or who desire to sell outright. From our —— 
experience — extending over 50 years — and 
clientele, we can promise effectual services, to re ; 
sound undertakings. 

ENGINEERS itiieg to JOIN or PURCHASE 
eound established businesses, can always hear of such, 
in strict confidence, upon exchanging references and 
notifying their requirements to the undersigned. 

WHEATLEY KIRK, PRICE & CO., 7662 
46, Watling St., London,E.O.; & Albert8q., Manchester. 


Hagineer (36), extensive ex- 
perience electrical contracting, DESIRES to 
negotiate for PARTNERSHIP in well-established firm 
in England. Modest, capital.—Addrese, D 724, Offices 

of ENGINEERING. D724 


ngineering Premises and 
BUSINESS in Important Midland Centre.— 
Tenant, Purchaser or Partner WANTED for the above. 
Spacious machine shop, weaving shed, lights, modern 
machinery and plant.—Address for particulars, D 839, 
Offices of ENGINBERING. D 839 














PATENT AGENTS. 





atents in all Countries, 
Draiens AND Traps M. 
uae WhO. (torment -* BON, 36, ton Bideme 
ormerily 0! ju in n, . 
W.0.), CHARTERED PATENT AGENTS. ” 
pape 1874). 
— and general advice gratis. 


3: ‘* Epa, Lenten ed Od 585 


atents for Inventions.” A 

Handbook on Patent Law and Practice. 7791 

Post free, from CRUIKSHANK & FAIRWEATHER, 
Chartered Patent Agente, 65 & 66, CHaNceRY Lanz, 
Lonpon, W.C. ; and 62, 8r. VINCENT STREET, Giaseow. 





atents, Designs and Trade 
MARES, in all countries at moderate charges. 

A chart of 187 mechanical motions, post free, 6d. 
Booklet of useful information, containing list of fees 
and rticulars of New Patent Act, gratis, — 
HARRIS & MILLS, Patent Agents, Est. 1866, 23, 
— Buildings, Obancery Lane, London, 
7438 


Patents. —G.F. Redfern &Co., 


General Patent Office, 4 South Street, Finsbury 
London. (Established 1830.) British, Foreign and 
Colonial Patents obtained at fixed "and moderate 
charges. Designs and Trade Marke registered at home 
and abroad. rcular gratis. Telephone No. 4492, 
Central. Tele. Address : . Invention, London.” 7940 * 7940 


Patent Office, Glasgow. —W. 


R. M. THOMSON & CO., 96, Buchanan Street. 
The Inventor's Guipr, a Complete Handbook on 
Patents, Designs and Trade Marks, may be had 
gratis. 7449 


atents.— Messrs. 


and SON, British, Foreign and Colonial Patent 
Agents, 57, Chancery Lane, W.C., transact every 
description of business connected wich Letters Patent 
for Inventions. ‘A Guide to Inventors” free by post. 
Established 1853. Od 507 








Vaughan 








PUBLICATIONS. 
ooks (100,000) Wanted and 


forSALE. On all subjects, especially engineer- 
ing, arte and trades, &. State wants.—BAKERS’ 
Great Bookshops, John Bright St., Birmingham. | 7498 


[Technical Books.—A Cata- 


LOGUE of the most up-to-date WORKS on 
ENGINEERING, &c., by the Be authors, sent 
post free on application to THE TECHNICAL PUB- 
LISHING OO., Lrp., 287, Deansgate, Manchester. 

D7 











“ Patents for Inventions 


AND HOW TO PROOURE THEM.” 
By G. G. M. HARDINGHAM, Mem. Inst. M.E., Aesoc. 
Mem. Inst. 0. E., Fel. O.1.P.A. 7697 
London: CROSBY, LUCKWOOD & SON. 
SrconpD EDITION. _ Oloth, h, price 1s. 6d. post free. 


CANADIAN MACHINERY and 
MANUFACTURING NEWS 


Is the Practical Machinery, Power and Manufacturing 
Paper of Canada. 
Published Monthly, 80 pp. 
Is read by Manufacturers, Machinists, neers, 
Draughtsmen, and Workers in every part of Canada. 
For Specimen cg owe a and Subscription 
Rates, apply British h Office, 7829 
88, FLEET ormit, LONDON, E.C. 


NOW READY.—Vo.. IIL 


BRITISH ENGINEERING STANDARDS 


LISTS 
Issued by tN. of ue Ei e ing 
Contains COPPER CONDUCTORS and THICKNESSES of 
DI-ELECTRIC TELEGRAPH MATERIAL, mage ARDS 
FOR ELECTRICAL MACHINERY, TUBULAR TRAM- 
AY POLES, TROLLEY GROOVE and WIRE. 
Demy 4to, Cloth (450) pages. Price £1 5s, 
Volume I (price 21/-). Volume II (price 24/-) net, also on Sale 
Published by 


ROBERT ATKINSON, (LONDON) Limited, 
10, Essex Street, Strand, W.C. 7482 





— 





oal Trucks.— A largenumber 

of Second-hand 10 or 12-ton TRUCKS, with 

side and end doors. REQUIRED. — Address, giving full 
particulars and prices, D £01, Offices of ENGINERRING. 


ace Lathe. — Wanted, a 


Heavy Face LATHE, to take about 18 ft. diam. 
A really good second-hand tool would do. State full 
particulars.—Address, D 765, Offices of EyGINrERING. 


team Loco. Crane Wanted, 


to lift and travel with 5 tons in any position 
at not less than 22 ft. radius. State gauge. 
Also STEAM. HOIST, to lift 5 tons direct from 


KEAY, Lrp., Darlaston, Staffs. D 837 


Wanted, a Steam Crab, to lift 


20 tons on a drum not less than 6 ft. wide, 
6 ft. in diameter on barrel and 8 ft. 6 in. over Genes; $ 
available boiler pressure 80 lb.— Apply. stating 
and full particulars, to FLORENCE COAL anp I ‘ON 
CO., Lrp., Longton, Staffordshire. D 860 














WANTED, &c. 


G torag ge Agency.—Le Comp- 
TOIR INDUSTRIEL, 37, Montagne aux Herbes 
Potagéres, Bruseels, Belgium, who have available a 
large and magnificent warehouse of 300 cubic metres 
in the centre of the town, are PREPARED to ACT as 
WAREHOUSERS and AGENTS for foreign industrial 
concerns, mainly for machine tools mechanical 
ratus. Le Comptoir publish periodically La 
evue du Comptoir Industriel, which affords a 
standing advt. for all the products they warehouse, 
and for eenich they act as agente. Terms moderate. 
Responsible guarantee. Ask for the contract = of 


the depot. 
Old-established Firm of 


n 

A Engineers, having a good connection in Great 
Britain me the Continent, are OPEN to UNDER- 
TAKE, in addition to their present contracts, the 
MANUFACTURE of parte for motor cars, lorries, or 
omnibuses, or to consider the manufacture and sale 
of any suitabl ity of an d practical and 
commercial success. 

The works are equipped with thoroughly up-to-date 
= and include roundry. 

Address, D 754, Offices of ENcivrgrine. D 754 


Old-established Firm of 


n 
A Engineers with machine shops, brass and iron 
foundries fully equipped, and having one specialty on 
the market is OVEN to NEGOTIATE for the manu- 
facture of another, under Royalty or other arrange- 
ment ; room for eapansion. 

All communications will be treated as strictly con- 
fidential. 

Address, in first instance, D 747, Offices cf En- 
GINEERING. D747 


Exgineer, late R.N., A.M. 


Inst. O.E., at present pone’ manager of 
engioeering works, WISHES APPOINTMENT as re- 
presentative to first-class firm or ass.stant to agent or 
consultant with connection; intimate with 
modern marine, general, electrical and colliery en- 
gineering practice ana business, including steel 
manufaciure and constructional work. Age 31, good 

and address, with first-class reterences as 
to technical and commercial ability.—Addrese, D 808, 
Offices of ENGINEBRING. D 808 


. Algernon Lewin Curtis, 


Mioing and Mechanical Engineer, Chatteris, 
Cambs., has much pleasure ia informing his clients 
thas he is thoruy going to America on a third com- 
mercial mission of inquiry this year, and is UPEN to 
TRANSACT BUSINESS (either buying or selling) for 
reputable firms. Special attention paid to machinery 
for reducing working costs. Terms by arrangement, 
payable on completion of contract. D810 























achiner 
Second-hand Vertical Boring and Turning 
Machine to take 8 ft.; one 18 in. to 24 in. centre Screw- 
cutting Lathe about 24 ft. bed; one Radial Drilling 
Machine about 6 ft. 6in., and one Planing Machine 
about 6 ft. table by 20 ft. stroke. Allto be in first. 
class working order and of comparatively modern 
design. —-Address, D 720, Offices of SNGINERRING. 








heatley Kirk, Price & Co. 


LONDON anp MANCHESTER. 
(Established 1850.) 
MECHANICAL AND ELECTRICAL 
VALUERS, 
ARBITRATORS anp 
AUCTIONEERS. 
Loxpox : 46, WATLING STREET, E.C. 
MANcHEsTER : ALBERT OHAMBERS, ALBERT SQ. 
Telephones— Telegrams— 


65077 Bank, London. * Indices,” London. 
3182 Central, "Manchester. - “Indicator,” Manchester. 


7662 





FOR SALE. 


Wanted. — One| *rae 


Agricultural Engineering 
WORKS, Cornwall, containing Foundry, 
Smithy, Masuine? Shop, &c., . No reasonab!s 
er refused. Full particulars on application 
Address, D 524, Offices of ENemvzzrine. 524 


Steam Wagon Business for 


SALE.—Owing to expiration of lease the above 
BUSINESS (including Plant, Patterns, Drawings, 
Patents aud two complete Steam Wagons) is for Dis. 
POSAL at a low price.—Address, D 844, ees « 
ENGINEERING. D 844 


Fuller, Horsey, Sons & Cassell 


make a specialty of the Sale and Letting of 


Factories and Wharves. 


REGISTER (established 1807)forwarded onapplicatio D. 
Offices : 11, Billiter Square, E.C. Dé 827 











onstructional Ironworks on 
the Thames, equipped with up-to-date Ma- 
chinery, TO BE SOLD. Ground srea 31,000 square 
feet. Buildings substaatial and weil lighted. Floor 
about 10,000 square feet.—FULLER, HOKSEY 
AND CO., 11, Billiter Equare, EC. Ds 828 


Freehold Engineering Works 


on the Great Northern Railway, within an hour's 
journey of London, TO BE SOLU. Ground areas 
30,000 and 10,000 square feat Ngee we a Buildings 
substantial, in good repa' Labour cheap and 
plentiful. Rates low. SOLLEE, HORSEY & CO., 
il, Billiter iter Square, E. O. D 329 


Leeds Works for ‘Sale or to 


LET, 0 navigable river and near three good 
statione ; level site, about 1} acres, good roads, good 
water supply, coal cheap, jabour abundant; three 
boilers, two chimneys, buildings mostly one storey. 
It desired part could be let off.—VICKERXS, Gascoigne 
Street, Leeds. D 652 


T ‘o Sell (by Private Bargain) 

or TO LET the WORKS of Lzes, ANDERSON and 
Co , at Princes Dock Engine and Boiler Works, Govan, 
including Machinery and Fixed Plant. The Works 
are extensive and new and well equipped —Apply to 
BROWN, MAIR, GEMMILI & MGISLOP, 162, St. 
Vincent Street, Glasgow. D s02 








kes Sale, Gas Engine, 65 
B.HP. National make, practically new, comm 
flywheel for electric driving, self starter, &c.—T. 
BRITISH ELECTRIC TRANSFORMER CO., i. 
Hayes, Middlesex. D6 


Y I ‘wo Babcock & Wilcox Water. 
TUBE BOILERS (900 Ib. evaporation each) and 
Willans 50 HP. High-speed ENGINE FOR SALE; all 
ia excellent condition.—Address, B 215, W. H. Surry 
and Son, Advertising Agents, Blackfriars, pees 
783 


Fo Sale, Cheap, One New 
25 Nominal HP. Improved LOCO. MULTI- 
TUBULAK BOILER for 100 Dib. working pressure ; 
complete with all Mey ~y fittings and mountings, 
by Ruston, Proctor & Oo., Ltd.—Apply, THOMAS 
ROBINSON & SON, L7p., Engineere, Rochdale. D718 
99 Locomotives, allthoroughly 
repaired, READY deviations DELIVERY. For 
simple — purchase hire, or sale at very low prices. 
daress, CHARLES D. PHILLIPS, 
Emlyn Works, Newport, Mon., and Emlyn Works, 
Gloucester. Established 38 years. 
Fe Sale, Horizontal and 
Vertical Boring Machines, Patent Flue-flange 
Drilling Machine, Planing, Slotting, Milling and Screw- 
ing  momggg several Lathes and Radial Drilling 

















o Manufacturers.—London 


Firm of good standing, having central premises 
and every facility for successful sale of time and 
labour-savirg inventions, or any manufactured article 
of merit, is OPEN to TAKE UP the SALE of an 
= Kas line, either on purchase or agency 


rnddress, 
ress, "D 526, Offices of ENGINEERING. D 526 


Steel Manufacturers and 


T° 

MERCHANTS. —Advertiser, with central office 
in London, and staff of engineers and travellers, DE- 
SIRES sole London AGENOY ; ; able to influence a 
turnover of about £30,000.—Address, D 792, Offices of 
ENGINEBRING. D 


Representative, Yorkshire and 


N.-E. Coast. Must have connection with 
engineers, steel manufacturers and trades. 
Practical mechanic preferred. Answers must state 
experience, salary requi ae, ate references. Con- 
fidential.—Address, LD 797, ices of KNGINERBRING. 


ew Zealand Exhibition.— 


Engineer (32), good address and education, 
WOULD go out to REPRESENT home FIRM. Loco., 
marine, motor experience ; practical and commercial ; 
first B.o.T. certiticate; excellent testimonials.—Ad- 
dress, D 811, Offices of ENGINEERING. D8sil 


Paris Agents, First-class 
SENT good FIRMS. in ooal, tin plates, "Drawn, 0. | 0 
Offers. Address, D 730 Offices of SINDERING.” 

















Gplcnnings “from Patent Laws 
OF COUNTRIES. 
W. LLOYD wise F.R.G.S., Assoc. Inst. 0.E., 
“allow ofthe Oh {ot a 
e firs! ion (now . Two 
contains information - to the Patent Laws, Presa 
Area, Population, of 22 Countries. 
“This work gives a goent anal Seat ok information likely 
to be useful to inventors and owners of patente in a 
small oa: "—The 
Lonpon: F. WISE- a eo 46, Lincoln's 


Inn 
Fields, W. 9749 





(['ranslations. — Expert Me- 


ical Engineer ameuneie TECHNICAL 
TRANSLATIONS from Germanand French. Charges 
moderate.—Address, D 841, Offices of ENGINEERING. 


(['ranslations.—Typewritten 
Technical Translations, Patent oe 
Business Correspondence. Work done 

carefully. Bestreferences.-TRANSLATIONB EAU, 
Epwin BURGER, 282, High Holborn, London, W > 0. 








be sold cheap. 
RUSHWORTH, Sowerby Bridge. D 732 


10 New Punchingand Shearing 


MACHINES FOR SALE, lever and eccentric, 
from }in. to 1} in. ; 24-in. swing Boring and Surfacing 
Lathe, and a lot of other Tools; also Second-hand 
Hinged-type Portable Riveter, by Henry Berry, Leeds ; 
Hydraulic Kiveting and Punching | Howins & with 4 ft. 

gap, Flue-flanging Machine, and 5 ft. Plate-bending 


Koils. 
RUSHWORTH, Sowerby Bridge. D 733 
or Immediate 


Sale, the 
following LOCOMOTIVES. 

CONTRACT JUST COMPLETED where they were 
satisfactorily working. Toclear at once, the following 
extremely low prices will be accepted. 

4 wheels coupled, cyle. 8 in. by 14 in. stroke, £175, 
4 wheels coupled, cyls. 9% in. by 16 in. stroke, £175. 
6 wheels coupled, cyls. 12 io. by 18 in. stroke, £125. 
6 wheels coupled, cyls. 13 in. by 18 in. stroke, £200. 
6 wheels coupled, cyls. 13 in. by 20 in. stroke, £250. 
4 wheels coupled, cyls. 8 in. by 14 in. stroke, £120. 
4 wheels coupled, cyle. 30} in. by 20 in. stroke, £225. 
All : ft. 8} io. gauge. 
Address replies, D 727, Offices of ENGINEERING. 


ie Sale :— 


und-wound GENERATOR (by Scott- 
in) 380 amps., 105 volte., 640 re 

300 kW. = aoe 

500 to 550 











50 KW. GENERATOR SETS, 


240 LHP. GENERATING SET, 240 volte. [and Co.). 
Armature Disc-cutting and Notching PLANT (oy! Bliss 
Cameron-type Boiler-feed PUMP, with pair cas = 


rams. 
Set of raulic reg > — of 2} in. rams, "oi 
36 in. ble-geared, SI and Surfacio ee 
(by Redmans). [ aw). 
) ay ey Face-plate nie ae with 4 ft. -_ (by 
Six Capstan LATHES, with chasing arms. (6 in. 
PLANING peer eB to Aart 10 ft. by 3 ft. by 2 ft. 
Five Horizontal BOR. MACHINES, with table 
aie 14 in. Ad 10 in. ae EF hag 3 
ates, Flan ers, or mae tters, Drilling Machines, 
of 2000 lots — on a application: 
Letutiers tet ook on Sthen or onda Gu puvcieae bi ire. 
Inspection invited. 6522 
THOS. W. WARD, Luurrep, ALBION WoRES, SHEFFIELD. 
Telegraphic Address: ‘* Forward, Sheffield.” 








be Sold, in Sheffield, 204 


i¢) 

- acres FREEHOLD LAND, eligible, level on 
for large works, on tram route and near three railway 
stations ; aloo LEASEHOLD WORKS, area about 5000 
square yards, extensive sheds and "workshops with 
power ; suitable forsaw mills, carriage, wagon. motor 
car _ works, or contractors. — Apply, K. HEBER 
RADFORD, SON & SQUIRE, Consulting Engineers, 
15, St. James’s Row, Sheffield. D 676 


A GOING CONCERN IN FOLL WORK. 


[portant Shipbuilding and 
MARINE ENGINEERING WORKS, with ample 

Freehold Premises, extensive modern Buildings aod 
Plant, Ca ny | 2000 hands, established connection, 
FOR DISPOSAL, under exceptional circumstances. 
— Bona fide enquiries may obtain full confidential 
information upon applying to Messrs. WHEATLEY 
KIRK, PRICE & CO , 46, Watling Street, London, E.C. 
D 819 


Freehold Factory Sites for 


SALE, in } acre Plots and upwards. The most 
convenient situation for commercial enterprise OUT- 
SIDE THE LONDON COUNTY COUNCIL AREA. 
Within 4 mile of and fronting the main road 
BETWEEN AOTON STATION (G. W. Ry.) and 
WILLESDEN JUNCTION (L. & N.-W. Ry.), and close 
to the Grand Junction Oanal. Gas, water snd 
electric power laid.—Messrs. BROWN & FOULKES, 
Surveyors, TRINe. D 667 


Te be Sold as aGoing Concern, 
an Old-established ENGINEEKING and SHIP- 











‘REPAIBING WORKS, complete with all necessary 


Piant and Machinery. The Works stand in about an 
acre of aga and occupy one of the most valuable 
sites in the Port of Cardiff, adjoining the Commercial 
Dry Dock, and are held on a lease for a term of #0 
years from 25th December, 1882, at a low ground rent. 
The Works are admirably adapted for all kinds of 
en pe purposes, being easy of access by 
water and , having tidings with connections from 
all petusieal ain lines, and adjoin the Bute Docks.— 
Apply, ENGINEERING, care of Cardiff Journal of 
Commerce, Cardiff. D717 


Ke Sale, the following 
Second-hand LOCOMOTIVES, in guaranteed 

condition, very cheap::— 

17 in. cylinders, 6 wheels coupled loco., 160 Ib. working 


pressure (with Tender). 
12in. do. 6wheels do. do. 140 lb. working a 
llin.do. 6 do, do. 


do. 130 ” ” 
l4in. do. 4 de. do. 140 ,, sg 
12in. do. 4 do. do. 120 ,, a 
10in. do. 4 do. 


do. 140 ,, 9 
10in.do. 4 do. do. 140 ,, 


The whole af the above are in stock, in spl lendid 
order, and will be sold at bargain prices. 
JNO. F. WAKE, Darlington. D 805 


Alex Wilson 


ENGINEER, 
3, LOMBARD COURT, LONDON, E.O. 
Formerly of the Vauxhall Ironworks. 


Telegraphic Address: “‘Inexwmmur, Lonpon.” 
Telephone : No. 1998, CENTRAL. 


LAUNCH AND MARINE ENGINES FOR SALE :— 


One C.8.C. - - 6 in. by 12 in. by 8 in. stroke. 
TwoC.8.0. - - -8 in. by 16 in. by 10 in. stroke. 
One Non-condensing 8} in. by 14} in. by 10 in. stroke. 
OneO.8.0. - - -9 in. by 18 in. by 14 in. stroke. 
ALSO 7960 
COMPLETE LAUNCHES, BOILERS, PUMPS, 
&e. 
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rTiheodolite for Sale, 6 in. 

by Street; £16; in dheveugh workin 
order. L- = am be by appointment at 6, Yor 
Mansions, Battersea Park, S.W. D 809 


F2 Sale, Cast-iron Socket and 


SPIGOT PIPES ; 130 lengths of 20 ia. dia. Pipes, 





tt. lengths, } in. thick. These Pipes are in excel- 
lat relay: rable condition, and can be seen at Harrogate. 
Very cheap.- —INO. F.W WAKE, Darlington. A D __D 804 


All Tyr pes 
team (Ai Be) Boilers. 
2 vertical, Loco., Cornish, Launch, Field-tube ; also 
\ir Receivers, Feed-water Heaters, ‘Cylinders, &c—. 
Tie GRANTHAM BOILER & CRANK Co. , Ltd., Grantham. 


757s 


G team Excavator.—For Sale, 
STEAM NAVVY, latest type, in anitiens 
wo ty Owey be seen working. —Apply, ROBERT 


McALPINE & SONS, 29, St. Vincent Place, ae tS 





Fr Sale, Quite New :— 
Lancashire Boiler, 28'x7'0''X 95 lb. working pres. 
28'x7'6"X125Ib. ,, i 
Cornish Boiler, ret x5'0’'x11l0lb. ,, ee 
Locomotive —e 14N.HP.,110Ib._,, 
For particulars and - rices eppiy, H. COLTMAN Awp 
SONS, Boilermakers, | ughbo rough. 7920 





Fa Sale, One Warner and 
Swasey F’ riction- geared Head TURRET LATHE, 
with automatic chuck, cross slide and ial chasing 
arm. Aleoone Tilghman’ s SAND-BLAST TUMBLING 
BARREL PLANT, complete with compressor, re- 
eiver, &c. Apply, S. H. HEYWOOD, Reddish, near 
Stockport. 'D 833 





Mextine Tools Ready for} 


DELIVERY :— 

PLANING MAOHINE, 12 ft. long, 4 ft. wide, three 
tool-boxes ; also ee ws 8 ft., 6 ft. by 2 ft. 6in., 
and 4 ft. by 2 ft. machi 

5 ft. RADIAL DRILLING oon ‘TAPPING MACHINE ; 
also 5 ft. and 4 ft. Radial aa Machines. 

12 in. stroke SLOTTING MACH 

SHAPING on SOREWING. MACHINES, &c. 

DON BROTHERS, Lrp., 
39, Went Campbell Street, Glasgow ; 7962 
_and Olyde Engineering Works, Johnstone. 


tw 








MISCELLANEOUS. 


oco. for Hire; excellent 
condition, 11 in., four-wheel \eoupled, side tank ; 
terms moderate. "—Apply, STEEL STRIP & HUOPCO., 
Lrp., Middlesbrough. D 846 


T° Motor Manufacturers and 


other ENGINEERS. TO BE LET or SOLD, 
with immediate possession, COMMODIOUS BUILD- 
ING with large Out-otfices and abundance of Water 
Power. Suitable for any iodustrial undertaking. 
House and some land ; 1} miles from prosperous town 
in Warwickshire, G. Ww. k. 
For full particulars apply to ALFRED ee 
Solicitor, 44, Lincoin’s Inn Fields, W.C. 


Eixgineering Works to be Let 


or SOLD, with power, 10 miles from Marble 
Arch. Newly built, all ground floor, top light, sub- 
stantial construction, adjoining canal. Railway siding 
can be had. Seven "Bays, 180 ft. by 30 ft.; offices, 
sheds and land; in all 24 acres; power plant fitted. 
Immediate poss ession can be had.—Terms and Plans 
of LEOPOLD FARMER & SONS, Surveyors and 
Factory Specialists, 46, Gresham Street, E.C., and 
Kilburn, N.W. D 796 

















CITY OF PETERBOROUGH. 


Gites for Factories.—The 


Corporation invite the attention of MANU- 
FACTURERS tothe excellent position of Peterborough 
asa place for ESTABLISHING WORKS. The Great 
Northern,Great Eastern, Midland,and London & North- 
Western Railways branch out in eight directions. 
Righty-five minutes from London by rail. Many good 
freehold Sites adjoining the railways are available at 
moderate aa information can be obtained 
on Applic ation to— W. MELLOWS, Town Olerk. 


[the | Metropolitan Amalga- 
eorad CARRIAGE = 
WAGON COMPANY. Limirep. 


Makers of RAILWAY ROLLING STOCK of all 


descriptions, 
Works — Asneury, MANCHESTER; LANCASTER, 
LANCASTER; Barrrannta, BIRMINGHAM; SALTLEY, 


BIRMINGHAM: OLDBURY, BIRMINGHAM ; PBTERBOROUGH. 
London Offices— 36, VicTORIA STREET, WESTMINSTER. 
Head Office—SALTLBY, BrrMIncHAM. Telephone Nos. : 

4722, 4723. Telegrams: ‘‘ Metro, Birmingham.” 7587 





idland Railway-Carriage 
and Wagon Co., Ltd. 


BumDERS OF— 
— Railway Carriages, — 
— Railway Wagons, — 
AND ALL KINDS OF ROLLING STOCK. 
pu’ 7 
Midland Works, Birmingham; 
and Asser Works, SHREWSBURY. 


Steam Launches. ,,o4iehi, 





award Hayes, srony sTRa 


SMALL TUGS and LAUNOHES in IRON and 
STEEL. Machinery constructed for boats built ae 
——_ or Compound. London Office: 9, 

Westminster, 5.W. See Dlustrated Advt. "each month 


BRUGE PEEBLES 


and CO., Lto., 7747 
ELECTRICAL ENGINEERS 


and Manufacturers, 


London and Edinburgh. 


ROLLER BEARINGS 


For MACHINERY 
and ROLLING STOCK. 


— BRITISH MADE. — 




















EXPERT ADVICE) 
j 


QUOTATIONS FREE. 


EMPIRE ROLLER BEARINGS Co. Ltd. 


15, Victoria Street, 
Westminster, London, S.W. 


RiICHARD’S 
Patent Steam Engine Indicator. 


Engineering Instrument 
Manufacturers. 


HANNAN ano 
BUCHANAN, 


75, Robertson Street, 
GLASGOW. 
ALSO MAKERS OF 
Penni — bp amen 
acuum an ee ee Engine 


Buchanan's Improved 
Counter for Marine Engines, 


Lever Clocks, ~" 7716 





McINNES PATTERN. 











HIGH SPEED 
PLANING. 


Cutting up to 80, returning up to 230 ft. p. m. 
See last week's and next week's advts. 


Address, *‘ B. E.,” BATEMANS’ MACHINE 
TOOL CO., Ltd., Hunslet, Leeds. 7734 


** DESCR 
WILDMAN & M 
SAND PiTS ENAMEL WORKS BIF 








“TRUSTY” OIL. ENGINES. 
*“*TRUSTY” GAS ENGINES. 
“TRUSTY” PETROL ENGINES. 
‘“*TRUSTY” Gas Producer PLANTS. 
15 years’ Good Reputation. Hundreds of Testimonials. 
FREDERICK AVENS & CO., 
“Trusty ’ Engine Works, STROUD, Glos. 7813 


TO SECURE GOOD AND 
RELIABLE CASTINGS 


Every Ironfounder should have the sand 
mixed and ground together, which can be done 


OHEAP AND EFFECTIVELY by using 7482 
HALL’S “PERFECT SAND MIXER.” 
J. S. HALL, Midiand Ironworks, NEWARK-ON-TRENT. 





WHY ARE IRONFOUNDERS 80 


CONSERVATIVE? 
MAKING PROFITS G GREATER ond 
Schtitee’s DING SAND MIXING 
cost of 
stems, A month’ trial given. 


J. BAGSHAW & | SONS, LTD., 


BATLEY, YORKSHI 
DANIELS’ IMPROVED 


SUCTION GAS PLANTS, 


Reliable, Economical. 


PRESSURE PLANTS 


for Large Powers. 


T. H. & J. DANIELS, Ltd., Stroud, Glos., 


And 28, Northumberland Avenue, x 
Tel. : 7229, Gurrarp, 


W. CANNING & CO., 


BIRMINGHAM. 
MANUFACTURERS OF 


ELECTRO-PLATING 
AND POLISHING 
PLANT & MATERIALS. 











Nickel Salts, Nicke! Anodes, 

and all CHEMICALS and MATERIALS used for 

Electro-Plating, Polishing, Enamelling, Lacquer- 
ing and Bronzing. 


Low Voltage Dynamos, 
from 20 to 3000 Amperes, for Depositing. 
Aqua Fortis, for Dipping. 7804 
MURIATIC, SULPHURIC AND NITRIC ACIDS, 








SPRINGWASHERS and CLIPS. 


Large quantities supplied regularly to all the most important Railway Companies. 


EDUARD VOSSLOH, Werdohl, Westphalia. ,,,, 
Sole Agents: J, & H. GREVENER, ELDON STREET HOUSE, ELOON STREET, LONDON, E.C. 
We also supply as a Speciality, IMPROVED PARALLEL VICES. ee 














A Firm of Engineers, having 
ap witch Ted connection Pay 
Railways, British, Indian and Colonial, is EEPARES 
TO CONSIDER, with a view to undertakin their 
manufacture and sale, an — SPECIALITIES. 
Communications, whic’ | be treated in strict 


confidence, to be sent, in we "aees instance, to 7945, 
Offices of EwonvmmRne. 7945 


Mihe Glasgow Railway 
Engineering Company, 


GOVAN, GLASGOW. 
Lonjon Office—12, Victoria Street, aw. 
ANUFACTURERS OF 
RAILWAY CARRIAGE, WAGON AND TRAMWAY 
WHEELS AND AXLES. 
CARRIAGE AND WAGON IRONWORK, also 
0 OaST STEEL AXLE BOXES. 7708 


& GLascow Rouiine Stock AND PLANT Works. 


—— AT 
I I urst, Nelson & Co., Ltd., 
BUILDERS OF RAILWAY CARRIAGES, 
AGONS, TRAMWAY CARS and LIGHT RAILWAY 
ROLLING STOCK OF EVERY DESCRIPTION. 

Ma skers of WH®eLs and AxLEs, RAILWAY PLANT, 
Foreixe, Suira Work, TRON axp BRAss Castinas. 
Reg istered Office and Works : Motherwell. 

Glaeg row Office : 40, West Nile Street. 3382 
London Office : 14, Leadenhall Street, E.C. 


P. & W. MacLellan, Limited, 
OCLUTHA WORKS, GLASGOW, 
MANUFACTURERS OF 
RAILWAY CARRIAGES AND WAGONS 
OF EVERY DESCRIPTION, 

PAILWAY IRONWORK, BRIDGES, ROOFING, &c. 











"Phone: 56770, BANK. Telegrams : 


** METALADOS.” 


Cables : ROBHUNT. 


BRITISH BUREAADV. 


ROBERT W. HUNT & CO., Engineers, Norfolk House, Cannon St., B.C. 


INSPECTION ano TESTS oF RAILS anp FASTENINGS, STRUCTURAL 
MATERIAL, BILLETS, PIG IRON, AXLES, CARS, MACHINERY, &o., &o. 


WwW. L. COOPER, Manager. 
American Offices :—CHICAGO. 


JOHN J. CONE, Resident Partner. 
NEW YORK. PITTSBURGH. 7592 








““«NATIONAL” Fusible Plugs 








Chief Offices : 129, Trongate, GLasaow. 8547 
Re zistered Office : 8, Gt. WinchesterSt. , London, E.C. 





Screwed 1 in., 1} in. 14 im, and Zin, Gas Thread on the Seating. 





ARE SHE BEST AND MOST 


Reliable LOW-WATER 
SAFEGUARD 


ON THE MARKET. 


Suitable for All Classes of 
Internally-Fired Boilers. 
Special Plugs for High Pressures. 


Tre NATIONAL BOILER 


AND 7861 
General Insurance Co., Ld., 


22, St. Ann’s Square, MANCHESTER. 


London: 60, baeneed Victeria Btreet, B.C, 








illustrated Price List Free. 





WASHERS 


Bright Turned, with Turned and Bevelled Edges. 


6. F. CARVER, Ltd, "ania" 


NOTTINGHAM. 7808 


SCOTCH « IRISH 
OXYGEN CO., 
Ltd., 
@Lasaow. 


Valves for Gas Bottles, 
Refrigwating Plant, 6s., 


3 _— 
Reducing Valves, Keys and alt 
Fittings for CompressedGases 


J. TOMEY & SONS Ltd. 





in 











B inM1 NOHEM i 


“GREAVES” BLUE LIAS LIME 
perme OS LT OANA = 
And PORTLAND OBMENT. 


The above, also PATENT SELENITIO trom “*Greaver™ 
Blue Lias Lime), LIAS AND ROMAN TS, delivered per 
rail and canal in owners’ specially covered trucks and boats to 
all parts of the country, also carted on site in Birmingham and 
London. 60 years’ reputation. Highest references. 


GREAVES, BULL & LAKIN, Lim. 


Chief Office: HARBURY, LEAMINGTO 





7 16. ‘gout * 
Sperm, Subey, es, Landon Dir ~ oa 
ves, Birmingham, Od 6364 


Works at Harbury, Btookton & Wilmoote, Warwickshire. 


SHEEPBRIDGE 


Coal & Iron Company, 


LIMITHD, 


CHESTERFIELD. 


CasT-lRON Pipes, 


Tunnel Plates, 
Tubbing for Collieries, 
Tanks, 
General Castings. 


HAULAGE PLANT 


for Collieries. 


PIG IRON. 
BAR IRON, 


Angles, Tees, &c. 


Iron and Steel Rails. 











TELECRAMS :—“ SHEEPBRIDCE.” 








TELEPHONES: 66 & 256, 7528 
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MARSHALL. SONS & Co., LTD., CAINSBOROUCH, Encrano. | 


















GENERAL ENGINEERS wales wo “ rn Sees” Also Offices, Showrooms and Stores at : 
AnD capaci hp 79, FARRINGDON Roap, LONDON, E.C. 
Telegrams: “ Engine, London.” Tele. No. 648, Holborn. AND AT CALCUTTA & BOMBAY 
MANUFACTURERS OF THE hed 
GRAND PRIX 





























PORTABLE and SEMI-PORTABLE ENGINES. ro 
UNDERTYPE ENGINES, Simple and Compound.  S0LDMEDAL 

FIXED ENGINES up to 1000 HP. pei 

‘BOILERS, Cornish, Lancashire, Loco., Vertical, &e. 

VERTICAL ENGINES, Simple and Compound. Over 

TRACTION ENGINES and ROAD ROLLERS. 110.000 

THRASHING MACHINERY for all Countries. Basines, 

GRINDING MILLS. | SAWING MACHINERY. Bolles, 

GOLD DREDGING PLANTS. ON | ae 

TEA PREPARING MACHINERY, &. = “*™ — sipicahens Sibtecutes Mitintn, Cnet Oviaiek uhh anders, up te $000 Wee Dower 


PIERSON'S PATENT (002%...) 
SUCTION GAS PLANT 


Will work any modern Gas Engine from 5 to 100 B.HP. upon 1 Ib. of 
Hard Coal per B.HP. hour. Works Automaticaliy. 












Ask for Dutch, English, French, German or Italian Catalcgue. 


J. & 0.6. PIERSON, encineers, 47, reve varaverre, PARIS. 


Sole Agents for France and French Colonies for the Crossley-Otto Gas Engine. 


Agents for the British Isles: THE CARBONIC ACID GAS CO., Lea Bridge Read, Steen, 
N.E., where two Gas Plants, each of 42 B.HP., can be seen at work. 7529 



























PATENT ROLLED , BUTrLBR's 
SHAF TING =! TDUPLINGS 





The Kirkstall Forge 0o., Leeds, 
SOLE MAKERS. 7575 





IN IRON AND STEEL 



























SHAFTING, 

SHAFT FITTINGS, PATENT SELF-OILING BEARINGS, 
PULLEYS AND MILL GEARING, 
TUBE-MAKING MACHINERY, 

BOLT AND NUT-MAKING MACHINERY, 


REELING AND STRAIGHTENING MACHINES 
for RODS, BARS and TUBES (both Hot and Cold). 
LARGE STo css FOR IMMEPIATE DWBLIVEHZ. 
Te.earams: “PLATT, WEDNESBURY.” TELEPHONE: 60, WEDNESBURY. 7784 


SAMUEL. Pharr, 15D. Wednesbury. 














ADMIRALTY 
CONTRACTORS 


Southwark St 
Lonpon,S.E. 








Fringed ly the Propristors ot thaie Printing Ofleen, Ths Bedard Proms @ 
35 & 36, Bedford Street, in 
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